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FOREWORD 
 

 

I am glad to know that the NAIP Sub-project (Component-II) on “A Value Chain on 

Ginger and Ginger Products” is going to bring out its final report encompassing the 

achievements made under the project during its implementation period. It is noteworthy that 

some of the technological interventions have been well accepted as well as adopted by the 

farmers leading to enhancement of their household income in the cluster villages. Adoption 

of Ginger cv. „Suprabha‟, raised bed method of cultivation, seed treatment, improved method 

of storage of produce have significantly improved the yield and quality of produce and 

reduced the losses. The project has also standardized the preparation methods of many value 

added ginger products viz. ginger flakes, powder, candies, paste, RTS etc.. The local people 

have taken up these value addition activities and started sending these produce to far off 

places and even to international markets. Novel products like NR-ginger, water soluble and 

powder forms of ginger extracts with more than 20 per cent gingerol have also been 

developed, which have good therapeutic values and are sure to be accepted both by domestic 

and international consumers. The project has also taken care of the sustainability and the two 

agro-processing centres established under the project will be operated under PPP mode with 

support from farmers‟ cooperative societies developed under the project, local consortium 

partners as well as the university. The project has significantly contributed in uplifting the 

social and economic status of the tribal people in two of the most under-developed districts of 

the state, viz. Koraput and Kandhamal. The work has also been appreciated at various sectors 

and the horizontal expansion is promising. I contemplate that the extension machinery of the 

State will take advantage of such technological interventions for further horizontal growth in 

future.  

I congratulate the Consortium PI and all the scientists of OUAT as well as the 

consortium partners, namely CTRAN Consulting, Bhubaneswar, Natural Remedies Private 

Limited, Bengaluru, KASAM, Kandhamal and IAEET, Koraput for their dedicated efforts in 

the past years for the success of the project and bringing out the publication. I wish the 

publication all success. 

 
 

 

 

(M. Kar)  

 

 

 

 



 

 

Preface 
 

The Sub-Project on “A Value Chain on Ginger and Ginger Products” under component - 2 of 

National Agricultural Innovation Project (NAIP) was implemented in consortium mode with 

OUAT as the lead centre; and CTRAN Consulting Pvt. Ltd., Bhubaneswar as the core partner 

of OUAT, KASAM, Kandhamal and IAEET, Koraput as field implementation partners and 

Natural Remedies Pvt. Ltd.(NRPL), Bengaluru as the industry partner with a broader 

objective of transforming the production system into consumption system with well designed 

set of interventions. The field activities of the project were executed in two locations, namely, 

Daringbadi block of Kandhamal district and Pottangi block of Koraput district.  The effort 

was initiated at a time when age-old ginger farmers at Daringbadi had fed up with ginger 

cultivation due to frequent outbreak of complex diseases and constant decline of production 

due to genetic erosion of local varieties. In Pottangi also, there was enough potentiality to 

improve the ginger farming and thus the livelihood of the people. The promotion of industry 

suitable elite variety like „Suprabha‟ along with the improved cultivation practices has 

resulted in more than double the yield from the base value of 65 q/ha. Several types of 

primary and secondary value added products have been developed in the project and the local 

farmers/ entrepreneurs have been trained on these aspects. Two primary processing centres 

having the facility for ginger processing have been established in the project area, which are 

functioning successfully. The project farmers have been able to send a considerable amount 

of dried ginger products to international markets. On-farm trials and demonstrations, series of 

trainings, in-situ technical advisory services for the adoption of standard package of practices 

and post harvest methods and organizing farmers through self-help cooperatives have been 

the key points in success of the project. The forward and backward linkage activities through 

the project and market and product promotion strategies, display of products at district, state 

and national level exhibitions, dissemination of product promotion documents/ technical 

literatures, etc. were adopted to introduce and spread ginger products in domestic and 

international markets. Capacity building of farmers‟ cooperatives and market linkage have 

leveraged their power for better bargaining. 

  

High value products as NR-ginger, ginger extracts with more than 20% gingerol and more 

than 30% gingerol have been developed and a dedicated secondary processing unit has been 

established under the NRPL, Bengaluru with partial funding from the ICAR-NAIP. Patenting 

for a product, namely successive water extract of ginger (NR-ginger) is in process. The 

products have been promoted in national and international markets through participation in 

exhibitions and meetings.   

 

In the given time frame, the project has significantly contributed in elevating the socio-

economic condition of the beneficiaries in the project locations. The work of the project has 

been commended at different levels and the horizontal expansion is promising. The project 

has also taken care of the sustainability aspects and the two agro-processing centres 

established under the project will be operated under PPP mode with support from farmers‟ 

cooperative societies developed under the project, consortium partners as well as the 

university.     

 

I express my sincere gratitude to Dr. D. Rama Rao, National Director, NAIP and Dr. R. 

Ezekiel, National Coordinator, Component II of NAIP for their sustained support for the sub-

project and encouragement. I also wish to thank Dr. Mruthyunjaya and Dr. Bangali Baboo, 

Ex-National Directors of NAIP, Dr. J. P. Mittal and Late Dr. R. K. Goyal, Ex-National 

Coordinators of the NAIP-2 and the Director, Finance of NAIP for their valued support and 

timely interventions in the project activities.  



 

 

I am highly obliged to Prof. Manoranjan Kar, Vice Chancellor, OUAT and Consortium 

Leader of the sub-project and Prof. D. P. Ray, Ex-Vice Chancellor, OUAT for policy support 

for effective implementation of the sub-project under OUAT and sparing the services of a 

dedicated team of scientists for participating actively in the sub-project. The regular 

monitoring of sub-project and consistent support of Dr. P. K. Das, Dean of Research-cum-

Chairman, Consortium Monitoring Unit, Dr. M.M. Panda, and Dr. S. S. Nanda, Ex-Deans of 

Research, OUAT has helped us in achieving the objectives of sub-project within the time 

frame. I also appreciate the help and support provided by Registrar, Comptroller, Dr. S. S. 

Nanda, Dean of Extension Education, Dr. Md. K. Khan, Dean of College of Agricultural 

Engineering and Technology, Dr. B. K. Mishra, Dean of College of Agriculture and Dr. S. K. 

Rout, Director, PME of OUAT, Bhubaneswar.  

 

The project team is highly indebted to Prof. P. Das, Chairman, Consortium Advisory 

Committee for his prudent advice and guidance for running the sub-project in the right track. 

Thanks are also due to other CAC members for their constructive suggestions to march ahead 

to accomplish the work in time.  

 

I also wish to thank Dr. H. N. Atibudhi, Former CPI of the project, Mr. Ashok Kumar Singha, 

Dr. Amit Agarwal, late  P. C. Pattnaik, Sri Sanjit pattnaik and Sri Srinivas Pattnaik, all CCPIs 

for their whole hearted support, without which the project would not have accomplished the 

present status.  

 

The CPI also wishes to acknowledge the contributions of other associated scientists of 

OUAT, namely Dr. M. K. Panda, Dr. A.K. Das, Dr. R.K. Mishra, Dr. Dillip Kumar Dash and 

Dr. P. Sial, and all project scientists from organizations as CTRAN, NRPL, IAEET, KASAM 

for making the sub-project successful. Special thanks are due to Sri Ashok Pattnaik from 

CTRAN, Dr. Joshua Allan from NRPL and Sri Pratap Swain from IAEET, for providing me 

the information for this as well as other reports as and when required. Thanks are also due to 

all RAs, SRFs and Office Assistants for their contributions. The help and support received 

from Dr. U. S. Pal and Dr. C. K. Bakhara, Associate Professors, CAET are also 

acknowledged. The ADR of RRTTS, Semiliguda, Koraput, Project Coordinators of KVK, 

Semiliguda, Koraput and KVK, Kandhamal, also deserve gratitude for their support in the 

project work. I also thank one and all who have been directly and indirectly associated with 

the project activities.   

 

The farmers of the project areas have been incredibly enthusiastic during the project period 

and their whole hearted support was very instrumental in carrying out the project activities. I 

take the opportunity to thank each one of them for the type of generosity they have shown to 

the project activity.       

 

The whole project team is grateful to Indian Council of Agricultural Research, New Delhi, 

National Agricultural Innovation Project and World Bank for provision of funds for 

implementation of the sub-project in these tribal dominated disadvantage districts of the state.     

 

 

(Sanjaya K Dash) 

Consortium PI 
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EXECUTIVE SUMMARY 

 

The state of Odisha has a good potential for ginger production and export. The peculiar feature 

of ginger farming in Odisha is that it is mostly cultivated in tribal dominated districts of Koraput, 

Kandhamal and Keonjhar. These farmers mostly belong to small and marginal categories and 

resort to indigenous means of production for which the productivity has been low compared to 

the potential. They are less exposed to modern scientific farming methods and are devoid of 

modern technologies and machines. The tribal people are also in general reluctant to change their 

traditional varieties and age old farming methods. The major factors inhibiting the production 

and productivity of the ginger crop in these areas include biotic and abiotic stresses, genetic 

erosion, poor quality planting material, lack of seed storage facilities and lack of exposure to 

improved farming methods, etc. Nevertheless, ginger has been a key spice of the state 

contributing substantially to the income and employment of the tribal people. Further, most of 

the ginger farmers in these areas had been resorting to unscientific post harvest and storage 

methods and value chain was almost absent. The farmers were hugely exploited by middle men 

and due to lack of branding and certification, they had no access to premium domestic and 

international markets. About 20-30% of the ginger production was reported to be lost, primarily 

owing to either lack of or unscientific post harvest management. Value loss of the produce due to 

immature harvesting and mishandling of crop after harvest, absence of processing and 

preservation know-how and facilities had been the constraints for the farmers in the way of 

getting a good remuneration. The perishability of freshly harvested ginger crop and lack of 

storage devices led to distress sale of the commodity.  

 

Keeping in view the above mentioned problems, it was decided to intervene on four aspects of 

ginger value chain, viz. enhancing production of ginger, particularly the process-able varieties, 

by the tribal farmers through scientific intervention, promoting and facilitating processing of 

ginger to avoid the losses at various stages, interfacing the market and producers for better return 

to the primary producers and promoting local institutions for collective marketing and 

empowering the farmers to be in a better bargaining position. The Sub-Project on “A Value 

Chain on Ginger and Ginger Products” under component - 2 of National Agricultural Innovation 

Project (NAIP) was implemented in consortium mode with Orissa University of Agriculture and 

technology (OUAT) as the lead centre; CTRAN Consulting Pvt. Ltd. (hereafter called CTRAN) 

as the core partner of OUAT; Kandhamal Apex Spices Association for Marketing (KASAM), 

Kandhamal and Integrated Agency for Education, Environment & Technology (IAEET), 

Koraput, two NGOs as field implementation partners and Natural Remedies Private Limited 

(NRPL), Bengaluru as the industry (R&D) partner with a broader objective of integrating the 

production and consumption systems with well designed set of interventions. 

 

The project was undertaken in two blocks, namely Pottangi in the Koraput district and 

Daringbadi in Kandhamal district, two backward and tribal dominated districts of Odisha state. 

The effort was taken up at a time when age-old ginger farmers at Daringbadi had fed up with 

ginger cultivation due to frequent outbreak of complex diseases and constant decline of 

production due to genetic erosion of local varieties. In Pottangi block also, the farmers in 

adopted villages were mostly migrating to towns for higher income and the farming sector was 

mostly left for women, which they did in small patches. The baseline study indicated that poor 

infrastructure and lack of irrigation facility were the major problems for ginger farming in 

Daringbadi. But in Pottangi, the situation was fairly better and 33 per cent farmers could avail 

irrigation facility through canal, perennial stream/well and lift irrigation. Awareness on farm 

technologies, viz. improved agronomic practices, integrated pest management, etc. was more in 
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Pottangi as compared to that in Daringbadi. But the awareness level on the farm technologies 

was low due to the lack of training and demonstration. During the pre-project period, the area 

under ginger in Daringbadi block was very less and out of that about 75 per cent was covered 

with local non-descript varieties and only 25 percent with improved varieties like „Suprabha‟ and 

„Suruchi‟. Though some farmers had the information about the improved varieties as well as to 

some extent the potential benefits of improved varieties, still they expected complete hand-

holding before taking up any new interventions.  

 

The average input cost of ginger cultivation was `0.44 lakhs/ha in Daringbadi block where as it 

was `0.58 lakhs/ha in Pottangi block. Out of the total input cost, seed cost accounted for almost 

69-78 per cent. The average seed requirement was around 15-19 q/ha. The farmers in Daringbadi 

mostly practised traditional farming methods, whereas some farmers of Pottangi had initiated 

improved cultural practices. The average productivities reported by the farmers were 51.52 and 

32.72 q/ha, respectively in Pottangi and Daringbadi blocks, though it was observed that it was 

mostly in mixed cropping systems. Overall the profit margin of ginger cultivation was `0.44 

lakhs/ha in Pottangi whereas in Darangibadi it was `0.06 lakhs/ ha only. Infrastructural support for 

storage and processing of ginger was not available in any of the blocks. The farmers used to 

harvest the crop in regular intervals from the month of September to March not only to avoid 

financial loss due to wastage, but also to meet the interim cash requirement. The baseline study 

identified key areas of concern in the pre- and post-production system of ginger.   

 

With the basic goal of establishing value chain for ginger, as the first objective it was planned to 

promote high yielding and processable ginger variety, so that value addition could be possible. 

Thus, the variety „Suprabha‟ was introduced in the regions and with the training and technical 

inputs from the project team, the farmers could increase the crop yield to more than two times (to 

14.3 MT/ha from the base value of 6.5 MT/ha). An additional 15000 MT of HYV „Suprabha‟ 

could be produced in the adopted villages (and in neighboring villages due to horizontal 

expansion) during the 5 years of intervention. Two hundred thirty six farmers of Daringbadi 

block have adopted organic farming and have been registered under organic certification. The 

raising of ginger seedlings in nursery has given a new dimension to ginger farming in the area 

where the crop is mostly grown in rain-fed conditions.  

 

Process parameters for value added products as dehydrated ginger flakes and powder, ginger 

candy, ready to serve beverage, paste, etc. have been developed and the local farmers were 

trained on the preparation of these products in scientific and safe manner. Two agro-processing 

centres were established in the project areas, which were used by the farmers for preparation of 

value added products. The on-farm ginger washer and peeler developed under the project helped 

to reduce the drudgery and time of processing. Besides, secondary value added products like 

ginger extract with more than 20% gingerols in water soluble free flowing powder form, ginger 

extract with more than 30% gingerols in free flowing powder form and successive water extract 

of ginger (with the trade name NR-Ginger) have been developed under the project and a 

secondary processing unit has been established in the premises of consortium partner, Natural 

Remedies Private Limited. It would in turn ensure more demand of raw ginger and better return 

to the growers. The process technology for the successive water extract of ginger has been filed 

for patenting.  

 

It was decided to promote farmers‟ cooperative societies in the area and to strengthen them so as 

to continue the work after the termination of the project and to empower the farmers to be in a 

better bargaining position in future years. Market and product promotion activities were also 

carried out by display of products at district, state and national level exhibitions, disseminations 

of product promotion documents/ technical literatures, and also presentations in international 
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markets/ exhibitions such as M/s Suan Farma, USA, Sau Paulo, Brazil, Vitafood, Hongkong, 

etc.. The subproject had continuous and regular interface with the marketers and potential traders 

and more than 78 MT dried ginger have been prepared in the area and sold to consumers/ 

marketing agencies, with a gross return of more than `1.5 Crores to the farmers in 3 years. A 

trademark ODIZIN has been registered to further facilitate the ginger marketing from the project 

areas. 

 

The project has also come out with 3 numbers of research papers (+ 2 nos. submitted), one book 

chapter, 4 popular articles/ leaflets in English and 7 popular articles/ leaflets in Odia language. 

Besides the project has also come out with 3 video films and 4 technical bulletins for circulation 

among the ginger growers/ entrepreneurs. There was also wide coverage of the activities in mass 

media. One scientist attended an international training on “Extraction of oleoresin and other 

nutraceuticals and their encapsulation techniques” at the University of Saskatchewan, Canada. 

Besides, the scientists were also trained at NAARM, Hyderabad, IIM, Lucknow and IARI, New 

Delhi on different aspects of project planning and formulation, report writing, etc. Nineteen 

number of workshops and 24 number of training programmes and two exposure visits for 

farmers were conducted during the project period on different aspects of ginger production and 

processing as well as on capacity building of farmers‟ cooperative societies involving 2350 

beneficiaries. 

 

The project has been able to create more than 1.38 lakh man-days/year employment in the 

project locations. Though initially the project started with 275 farmers as beneficiaries, later on 

the farmers from neighboring villages were also involved in the training and demonstration 

programmes and during the year 2013-14 more than 800 farmers from almost 56 neighboring 

villages adopted the NAIP recommendations and these farmers could produce 4582 MT ginger 

from an area of 320 ha. Over the project period 15000 MT ginger could be produced in the area 

with a net return of more than `30 Crores (an average of 0.97 lakhs per beneficiary per year).  

 

The significant achievements under the project are as follows. 

 Production technologies developed and adopted: 07 

 Process technologies developed and adopted: 12 

 Process technologies commercialized: 05 

 Rural industries established/commercialized: 05 

 Patents filed: 01 

 Publications: 

i. Research papers published: 3 (+ 2 nos. submitted) 

ii. Popular articles/ leaflets/ training manuals published: 13 

iii. Technical bulletins: 04 

iv. Book chapters published: 01 

v. Film/ CD developed: 03 

vi. Coverage in press, TV, media: 07 

 Trainings undertaken and scientists/other staff trained (national/international): 03/01 

 Trainings/ field demonstrations, etc. organized and farmers/other stake holders: 24 

 Self help groups/farmer groups developed: Two 

 Employment generation (man days/year): 1.38 lakhs 

 

The project has not disturbed/ nor will disturb the local environmental and social status due to 

intervention. Rather it has facilitated optimal use of the land without polluting the environment. 

In one project location, the farmers have been using organic manures with minimal use of 

synthetic fertiliser and pesticides, and hence there is less chance of soil, water and air pollution. 
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In fact it has promoted soil nutrient balance. There is no stress on water source as cultivation is 

mostly in rainfed condition and by using mostly surface water. The post harvest and primary 

processing activities are not water intensive. As the project has involved people of all social and 

economic segments, there is less chance of disturbing the existing social structure. In the 

economic front, it has augmented the employment status and income level of the ginger growers 

through increased production, market linkage and value addition of the produce.  

 

For sustainability of the project activities, two farmers‟ cooperative societies have been 

registered and have been strengthened by capacity building programmes, which have leveraged 

their power for better bargaining and market linkage establishment. The business plans for 

farmers‟ cooperatives as well as for the primary processing facilities have been prepared. The 

activities such as producer-marketer interface, market promotion efforts are still continuing. 

Capacity building of ginger growers on scientific methods of production and post-harvest 

operations will be conducted post-NAIP period through the existing network of the university. 

The two primary processing facilities developed under the project will be operated under PPP 

mode. The secondary extraction facility at NRPL, Bengaluru will be used for value addition of 

ginger and commercial production of products developed under the project as NR-ginger and 

ginger extracts. 

 

 

Key words: Post harvest management, Value addition, Processing, Gingerol, Sustainability, 

Suprabha, Odisha, Tribal farmers  
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Part-I: General Information of Sub-project 
 

1. Title of the sub-project:   A Value Chain on Ginger and Ginger Products 

2. Sub-project code:    205501 

3. Component:     2 

4. Date of sanction of sub-project:  15/04/2009 

5. Date of completion:    31/12/2013 

6. Extension granted from :  01/07/2012 to 31/12/2013 

7. Duration of the subproject: 4 years and 8 months 

8. Total sanctioned amount for the sub-project:  ` 617.41203 lakhs 

9. Total expenditure of the sub-project: ` 595.70943 lakhs 

10. Consortium leader:   Prof. Manoranjan Kar,  

Vice Chancellor 

Orissa University of Agriculture & Technology (OUAT) 

Siripur, Bhubaneswar-751003, Odisha 

Tel: +674-2397700 (O); Fax: +674-2397780 

E-mail: vcouat@gmail.com || Website: ouat.ac.in 

 

11. List of consortium partners: 
 Name of CPI/ CCPI with 

designation 

Name of organization and 

address, phone & fax, email 

Duration 

(From-To) 

Budget 
(` Lakhs) 

CPI Dr. H. N. Atibudhi  

Prof. & Head, Dept. of 

Agricultural Economics 

 

 

 

 

Dr. Sanjaya K. Dash 

Prof. & Head, Dept. of 

Agricultural Processing 

and Food Engineering 

Orissa University of 

Agriculture and Technology, 

Bhubaneswar  

Ph: +674 2397700 

E-mail: 

hnatibudhi@rediffmail.com 

  

Ph: +94372 05952 

E-mail: 

sk_dash1006@hotmail.com 

15.04.2009- 

30.09.2013 

 

 

 

 

 

01.10.2013-

31.12.2013 

226.89553  

CCPI1 Mr. Ashok Kumar 

Singha,  

Managing Director 

CTRAN Consulting Pvt. Ltd.  

Lewis Plaza, Lewis Road, 

BJB Nagar, Bhubaneswar 

Ph.- +674-3245544 

        +674-2432695 

E-mail: 
ashoksingha@ctranconsulting.com 

15.04.2009- 

31.12.2013 

53.7268 

CCPI2 Dr. Amit Agarwal,  

Director 

Natural Remedies Pvt. Ltd.,  

Plot No. 5, Veerasandra 

Industrial Area, 19
th

 K.M. 

Stone, Electronic City (Post), 

Hosur road,  

15.04.2009- 

31.12.2013 

279.07052 
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Bengaluru – 560100 

Ph. +80-40209999 

Fax: +80-40209817 
Email:amit@naturalremedy.com 

CCPI 3 Mr. Srinivas Pattnaik,  

Member Secretary 

 Integrated Agency for 

Education, Environment & 

Technology (IAEET), 

Gautam Nagar, 4
th

 Lane, 

Koraput, Odisha 

Ph.- +6852-250729 

        +94373 25958  
E-mail: iaeet@rediffmail.com 

15.04.2009- 

31.12.2013 

28.24623 

CCPI 4 Mr. P.C. Pattnaik, 

Secretary 

 

 

Mr. Sanjit Pattnaik, 

Secretary 

Kandhamal Apex Spices 

Association for Marketing 

(KASAM), Netaji Subash 

Bose Road, Phulbani-762001 

Ph.- +6842-253022 

        +6842-255206 

E-mail: 

orissakasam@rediffmail.com 

15.04.2009- 

30.06.2013 

 

 

01.07.2013- 

31.12.2013 

29.47295 

                          CPI-Consortium Principal Investigator; CCPI-Consortium Co-Principal Investigator 
 

12. Statement of budget released and utilization partner-wise (` in Lakhs): 
 CPI/ CCPI Name, designation & address) Total budget 

sanctioned 

Fund released 

(up to closing 

date) 

Fund utilized 

(up to closing 

date) 

CPI Dr. H. N. Atibudhi 

Prof. & Head, Agricultural Economics  

(15.04.2009- 30.09.2013) 

Dr. Sanjaya K. Dash 

Prof. and Head, Agril. Processing and Food 

Engineering, OUAT, Bhubaneswar-3 

(01.10.2013-31.12.2013) 

226.89553 213.28595 212.70943 

CCPI1 Mr. Ashok Kumar Singha, Managing 

Director, CTRAN Consulting Pvt. Ltd. 

Lewis Plaza, Lewis Road, BJB Nagar, 

Bhubaneswar 

53.7268 52.37196 53.58684 

CCPI2 Dr. Amit Agarwal,  

Director,  Natural Remedies Pvt. Ltd.  

Plot No. 5, Veerasandra Industrial Area, 

19
th

 K.M. Stone, Electronic City (Post), 

Hosur Road,  Bengaluru– 560100 

279.07052 262.71276 276.10523 

CCPI 3 Mr. Srinivas Pattnaik,  

Member Secretary, IAEET 

Gautam Nagar, 4
th

 Lane, Koraput, Odisha 

28.24623 27.39724 28.21969 

CCPI 4 Mr. P.C. Pattnaik/ Mr. Sanjit Pattnaik,  

Secretary, KASAM 

Netaji Subash Bose Road,  

Phulbani-762001, Kandhamal 

29.47295 25.37317 25.08824 

Total  617.41203 581.14108 595.70943 
                    CPI-Consortium Principal Investigator; CCPI-Consortium Co-Principal Investigator 



11 

 

Part-II: Technical Details 
 

1. Introduction  
 

Ginger (Zingiber officinale Roscoe) is an important spice crop of India as well as the world. 

Apart from its major use in preparation of tasty curried dishes, ginger is also widely used in 

processed food, medicine and cosmetics. Its nutraceutical properties have been of interest to the 

food and pharmaceutical industries since long. With the growing health consciousness among all 

classes of people and awareness on the use of ginger in pharmaceuticals, the demand for organic 

as well as value added ginger has increased over years. In India, ginger is mostly cultivated by 

the small and marginal farmers. The sector is typically unorganized and most of the farmers 

follow age old practices of farming in small patches. There is a good potential of increasing the 

ginger production in the country and changing the socio-economic status of a section of people 

through ginger based farming.  

 

The state of Odisha has a good potential for ginger production and export. The peculiar feature 

of ginger farming in Odisha is that it is mostly cultivated in tribal dominated districts of Koraput, 

Kandhamal and Keonjhar. The diverse agro-climatic conditions coupled with abundance of 

natural resources provide these districts a comparative advantage for the production of ginger. 

Besides, due to the uneven topography, the land in these areas is not suitable for most other crops 

and hence, ginger (or turmeric) farming is often the only option left for the farmers. However, 

they are mostly small and marginal farmers, and resort to indigenous means of production for 

which the productivity has been low compared to other states in the country. They are less 

exposed to modern scientific farming methods and are devoid of modern technologies and 

machines. The tribal people are also in general reluctant to change their traditional varieties and 

age old farming methods. The major factors inhibiting the production and productivity of the 

ginger crop in these areas include biotic and abiotic stresses, genetic erosion, poor quality 

planting material, lack of seed storage facilities and lack of exposure to improved farming 

methods, etc. Nevertheless, ginger has been a key spice of the state contributing substantially to 

the income and employment, specifically for the tribal people.  

 

Proper post harvest practices and value chain management are essential for the sustainability of 

any farming enterprise. However, most of the ginger farmers of the state had been resorting to 

unscientific post harvest and storage methods and value chain was almost absent. About 20-30% 

of the ginger production was reported to be lost. Value loss of the produce due to immature 

harvesting and mishandling of crop after harvest, absence of processing and preservation know-

how and facilities have been the constraints for the farmers in the way of getting a good 

remuneration. The perishability of freshly harvested ginger crop and lack of storage devices have 

been leading to distress sale of the commodity. The farmers were hugely exploited by middle 

men and due to lack of branding and certification, they had no access to premium domestic and 

international markets. Despite the huge losses, proper post harvest management was beyond the 

knowledge and practice of common people.  

 

Keeping in view the above mentioned problems, it was decided to intervene on four aspects of 

ginger value chain, viz. enhancing production of ginger, particularly the process-able varieties, 

by the tribal farmers through scientific intervention, promoting and facilitating processing of 

ginger to avoid the losses at various stages, interfacing the market and producers for better return 

to the primary producers and promoting local institutions for collective marketing and 

empowering the farmers to be in a better bargaining position.  
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2. Overall Sub-project Objectives 
 
 

I. Production – Augmentation in production of suitable ginger varieties (for value addition) in 

clusters with improved package of practices. 

 

II. Processing – Improvement in post harvest technology of ginger to minimise post harvest 

losses and development of value added products. 

 

III. Market Linkage – Improvement in value chain of ginger for improved economic return to 

growers through remunerative market of branded and certified ginger and ginger based 

products. 

 

IV. Institutional- Establishing/ linking producers‟ company/ organisations for better market 

access and enhanced bargaining power of the producers. 
 

 

3. Sub-project Technical Profile 
 

Sl. 

No. 

Work Plan Monitoring 

Indicators 

Expected Output Expected Outcome 

A Objective 1    

A1 Promotion of high 

yielding ginger 

variety suitable for 

further processing (as 

per agro-climatic 

situation) 

1. 2 varieties 

promoted. 

1. Production of 

suitable variety of 

quality ginger. 

2. Increased 

production by 

10% 

Quality processed 

products and 

remunerative return 

to farmers 

A2 Training / orientation 

to farmers on 

improved package of 

practices including 

the adoption of 

IPM/INM. 

1. Farmers/ 

members of 

producers‟ 

organisations 

trained in 

phases. 

2. Training kit 

on ginger for 

farmers. 

Improved skill & 

knowledge base of 

farmers on package 

of practices [specific 

to ginger]. 

Increased production 

of ginger; increased 

income. 

B Objective 2    

B1 Development / 

improvement of 

suitable on-farm 

processing methods 

and equipment for 

different post harvest 

operations as 

washing, peeling, 

lime treatment, etc. 

Technological 

inputs to farmers 

on processing and 

to minimize 

losses. 

1. At least 10% 

ginger processed 

at farmer‟s end. 

2. 25% farmers 

adopt post harvest 

management 

practices. 

Processing at farm 

level.  

 

Reduction of losses.  

B2 Evaluate traditional 

drying and 

commercially used 

mechanical dryers in 

terms of quality and 

A suitable 

dehydration 

technique for 

ginger.  

Drying parameters 

for ginger for better 

quality product / 

recommendation on 

drying equipments. 

Reduction of post 

harvest losses and 

value addition for 

income generation. 
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acceptability of the 

final product. 

B3 On farm value 

addition, preparation 

and storage studies of 

ginger based products 

as dehydrated ginger 

flakes and powder, 

ginger paste, etc. 

Preparation of 

value added 

products and 

information on 

their storage 

stability.  

Value added products 

from ginger and 

storage methods. 

Reduction of post 

harvest losses and 

income generation. 

B4 Establishment of two 

model processing 

units for primary and 

secondary processed 

products from ginger, 

one in each cluster. 

Two ginger 

processing 

centers, one in 

each cluster. 

Two ginger 

processing centers for 

training and 

demonstration. 

Wider adoption of 

value addition and  

processing of ginger.  

B5 Evaluation of 

different on farm 

storage practices for 

fresh ginger 

including zero energy 

cool chambers and 

modified atmosphere 

packaging. 

Suitable 

technology for 

storage of fresh 

ginger. 

Suitable storage 

structure/ practices 

for storage of fresh 

ginger for prolonged 

period. 

Minimization of 

losses of fresh 

ginger with retention 

of quality. 

B6 Study the feasibility 

of oleoresin 

extraction by advance 

techniques. 

Setting up of a lab 

scale unit for 

extraction of 

oleoresin. 

Feasibility report on 

oleoresin extraction 

from promoted ginger 

varieties. 

 

Lab scale ginger 

oleoresin set up. 

Value addition and 

additional income 

generation by the 

ginger growers. 

B7 Training to farmers 

on primary and 

secondary 

processing. 

Training to 

farmers‟ 

/producers‟ 

organization. 

Improved skill and 

knowledge base of 

ginger growers on 

processing  

Better market 

leverage and 

remunerative return 

through processed 

product. 

C Objective 3    

C1 Market survey / 

research on ginger 

based products and 

product demand 

feasibility study. 

Product demand 

analysis / market 

survey report. 

Market preference 

identified and value 

added products 

designed accordingly. 

Better market 

penetration with 

improve range of 

products. 

C2 Facilitation for 

branding and 

certification of the 

product. 

Value added 

products in 

different product 

segments, 

branding & 

quality 

certification of 

the product. 

Branded and certified 

value added ginger 

products. 

Increased consumer 

preference resulting 

in better market. 

C3 Creating improved Storage Minimized post 1. Availability of 
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storage / preservation 

facility at cluster 

level. 

structures, at least 

two, one in each 

cluster. 

harvest losses and 

improved shelf life. 

raw material for 

off-season 

processing. 

2. Better price to 

growers on “hold 

& sell” basis. 

3. Minimized 

exploitative sell 

of produces. 

C4 Examining IPR 

issues. 

Documenting 

new technological 

processes to 

facilitate IPR 

registration. 

Document on process 

innovation. 

IPR registration for 

economic benefit. 

D Objective 4    

D1 Facilitation for 

promoting producers‟ 

company / 

organizations in the 

project area. 

Conceptual inputs 

on benefits of 

organization. 

Two producers‟ 

organizations / 

company, one in each 

cluster 

Sustenance of the 

process 

D2 Capacity building of 

producers‟ company / 

organizations for 

production 

enhancement, 

processing and 

marketing of ginger 

and ginger based 

products. 

Training to 

farmers / 

organizations. 

Improved skill and 

knowledge base of 

ginger growers. 

Self-reliance of 

farmers to go for 

value added 

products. 

D3 Market linkage of 

producers‟ company/ 

organizations for 

both pre- and post 

harvest situations. 

Interface of 

producers and 

marketers and 

establishment of 

business linkage. 

At least 2-3 

marketers linked to 

the producers‟ 

organization for sell 

of ginger and ginger 

products. 

Assured market with 

increasing external 

investment for sector 

growth and 

sustenance. 

 

 

4. Baseline Analysis  
The project was undertaken in two tribal dominated districts of the Odisha state, viz. Koraput 

and Kandhamal, where there was enough potential for growth of ginger cultivation.  According 

to 2011 census, Kandhamal district has a population of 731,952 with a population density of 

91/km². It has a sex ratio of 1037 females for every 1000 males and a literacy rate of 65.12%. 

Most inhabitants belong to the Kandha tribes. Koraput district has a population of 1,376,934 with 

a population density of 156/km². It has a sex ratio of 1031 females for every 1000 males and a 

literacy rate of 49.87% (state average 72.87%).  

 

Two blocks, one from each district, viz. Pottangi from Koraput and Daringbadi from Kandhamal 

were also selected purposively because the crop could be incorporated into the farming system in 

the areas due to suitable land type and topography and other ecological considerations. Out of 

100 villages in Pottangi block and 270 villages in Daringbadi block, 10 and 6 villages were 
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randomly selected for the base line survey and for focusing the subsequent interventions. Out of 

2249 households in two blocks, 250 households were covered as samples. Both qualitative and 

quantitative techniques were deployed to elucidate relevant information from the sample villages 

and households. Different participatory tools like seasonal diagram, market mobility, social and 

resource map, etc. were used to capture relevant qualitative information on market, production, 

social composition, village resource base, people‟s external dependency on different 

institutions/people, etc. 

 

 
 

Fig. 1 Locations of Pottangi and Daringbadi in India 

 

The total population of the Daringbadi block is 93938 as per the 2011 census, of which 51% are 

female. The corresponding figures for Pottangi block are 68610 and 52%, respectively. The per 

cent of SC and ST populations and the literacy rates of the two blocks are given in Figs. 2 & 3, 

respectively.  

 

 
Fig. 2 SC and ST populations in Pottangi and Daringbadi blocks 
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Fig. 3  Literacy rates (%) in Pottangi and Daringbadi blocks 

 

 
Fig. 4 Distribution of land holdings (%) in Pottangi and Daringbadi blocks   
 

The average land holding size of Daringbadi block is 2.80 acres, where as that of Pottangi block 

is 2.78 acres. The lands in both the places are mostly undulated and degraded highlands with 

eroded soil mass. The distribution of land holdings in the two locations are shown in Fig. 4.  

 

The baseline study indicated that poor infrastructure and lack of irrigation facility were the major 

problems for ginger farming in Daringbadi and only 3 per cent farming households were using 

perennial stream/well and chuan (small farm well) for irrigation purpose. Thus, rainfed farming 

is the only option for farmers though they availed irrigation facilities mostly during critical 

periods. Most of them were compelled to take-up mono crop over the year. However, they used 

to go for other crops in the backyards of their houses. But in Pottangi, the situation was fairly 

better and 33 per cent farmers were availing irrigation facility through canal, perennial 

stream/well and lift irrigation. The crop preferences of farmers are shown in Fig. 5. 

 

Awareness on farm technologies, viz. improved agronomic practices, integrated pest 

management, integrated nutrient management, integrated farming system, waste management, 

water conservation and vermi composting was more in Pottangi as compared to that in 

Daringbadi. But the awareness level on the farm technologies was low due to the lack of training 

and demonstration. The farmers have access the extension agencies services, viz., agricultural/ 

horticultural/ animal husbandry department at an average distance of 15.58 km.  

 

In both places, adaptation of new crop varieties for higher productivity was limited to few 

farmers. The rate was quite low in Daringbadi in comparison to Pottangi. Majority of farmers 

used their own seeds, though others procured seeds from other local farmers, weekly market and 
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local traders. Farmers normally procured fertiliser either from traders or from local markets. 

Local traders played an important role in providing various crop inputs and had liaisioning with 

the tribal people throughout the season and then purchased the produce at relatively lower price. 

 

 
Fig. 5 Crop preference of farmers in the area 

 

One major problem encountered by the ginger growers in both blocks was the rhizome rot 

disease. The severity of disease was more in Daringbadi as compared to Pottangi. As a result, it 

hampered the production and productivity of ginger. In consequence, it had been affecting the 

economic status of farmers and de-motivating them from ginger farming. The repeated crop 

losses due to rhizome rot had forced some farmers in Daringbadi to give up ginger cultivation.  

 

During the pre-project period, the area under the crop in Daringbadi block was very less and out 

of that about 75 per cent was covered with local non-descript varieties and only 25 percent with 

improved varieties like „Suprabha‟ and „Suruchi‟. Though some farmers had the information 

about the improved varieties as well as to some extent the potential benefits of improved 

varieties, still they expected complete hand holding before taking up any new interventions.  

 

The average input cost of ginger cultivation was `17,884/acre in Daringbadi and `23,527/acre in 

Pottangi. Out of the total input cost, seed cost accounted for almost 69-78 per cent. The overall 

average seed requirement was around 7 q/acre. The farmers in Daringbadi mostly practised 

traditional cultivation methods, whereas some farmers of Pottangi had initiated improved cultural 

practices. The average productivities were 20.61 and 13.09 q/acre, respectively in Pottangi and 

Daringbadi. Overall the profit margin of ginger cultivation was `17600/acre in Pottangi whereas 

in Daringbadi, it was `2442/acre only.  

 

Majority of the farmers (60.8%) sold their produce to the local traders, while about 14.4% 

farmers sold the produces in local market (14.4%). About 7.6% farmers sold the produce to 

money lenders in lieu of the received credit. Only 6.8% ginger was sold to the outside marketers/ 

traders. Most of the farmers sold their produce just after harvest without any value addition. 

There was no facility for on-farm processing or secondary processing of ginger. The seed ginger 

at farmers‟ level was mostly stored in underground pits. Some farmers stored green ginger in wet 

sand with sprinkling of water at regular intervals, the quantity was very less though. 

 

Price offered to the farmers normally varied by trader category and was also largely dependent 

upon the period of sell, i.e. whether it was immediately after harvest or in the off season. So, 

from profitability point of view, though it is advisable to sell the produce in the off season, still it 

was not always possible for all the farmers due to their financial needs. The farmers had no link 
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to the information on existing market price and they depended for such information on the 

traders to whom they sold the produce. So, possibility of biasness was always there with regard 

to price information.  

 

Most of the ginger farmers in these areas had been resorting to unscientific post harvest and 

storage methods and value chain was almost absent. The farmers were hugely exploited by 

middle men and due to lack of branding and certification, they had no access to premium 

domestic and international markets. About 20-30% of the ginger production was reported to be 

lost, primarily owing to either lack of or unscientific post harvest management. Value loss of the 

produce due to immature harvesting and mishandling of crop after harvest, absence of processing 

and preservation know-how and facilities had been the constraints for the farmers in the way of 

getting a good remuneration. The perishability of freshly harvested ginger crop and lack of 

storage devices had been leading to distress sale of the commodity. To improve the primary 

processing status, majority of farmers in Daringbadi and Pottangi were of the opinion of having 

infrastructural and institutional support. Due to improper storage and poor / lack of processing, 

the post harvest loss was reported to be high (about 33% in Daringibadi  and 12% in Pottangi). 

 

The baseline study identified key areas of concern in the pre- and post-production system of 

ginger. There was huge potential for improving cultural practices, post harvest management and 

primary and secondary processing of ginger, which could bring a remunerative price to ginger 

growers and other stakeholders involved in the value chain. Apart from that, there was ample 

scope for augmentation of ginger production through cluster approach with required technical 

and management support. Improvement in the existing value chain of ginger can no doubt 

contribute significantly to the farmers‟ economy in particular and local economy as a whole, in 

the tribal dominated disadvantaged districts of the State.  

 

The important constraints as regards to ginger value chain are shown in Fig. 6. 

 
Fig.  6 Important constraints in ginger value chain 
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5 Research Achievements 
 

5.1 Research Achievements- OUAT (with OFT/FLD support by KASAM, Kandhamal and 

IAEET, Koraput) 
 

5.1.1 Augmentation of ginger production with improved varieties and package of practices 

 

For sustenance of value chain, the raw material should be of good quality. Hence the first 

objective of the project was to increase the production of suitable process-able varieties of ginger 

so that the produce will have good market demand. It will also reduce distress sale of the produce 

in the region. The base line analysis indicated that the yield of ginger in Pottangi was 

considerably lower than the potential yield. In Daringbadi, the problem was more complex. The 

place was famous for ginger before 20 years. However, the yield of ginger gradually lowered and 

the crop became persistently infected by soft rot and other diseases. This led to a constant decline 

in the ginger area (which reduced to less than 20% of the area that was cultivated earlier) and the 

farmers shifted to other crops, which gave lower returns. 

 

Thus, it was required to promote high yielding variety (HYV) ginger (suitable as per agro-

climatic situation) which was also amenable for further processing. The high yielding ginger 

varieties developed by the High Altitude Research Station of OUAT suitable for the eastern ghat 

highland zone of Odisha, viz. „Suprabha‟, „Suravi‟ and „Suruchi‟ have the oleoresin contents as 

high as 8.9, 10.2 and 10.0%, respectively. The essential oil recovery is also high for all the three 

varieties (1.9%, 2.1% and 2.0%, respectively). The varieties Suravi and Suruchi have been 

recommended for irrigated and rainfed conditions, whereas Suprabha is ideal for hilly and 

drought prone areas, early and late sown conditions. It is also suitable for both green and dry 

ginger. The dry recovery of Suprabha is about 20.5%, and the crude fibre content is also in the 

range of 3.8-4.4%. Thus, considering the terrain and other constraints, and from the feedback of 

the farmers, it was planned to promote Suprabha through on-farm trials in the project area. Two 

other quality parameters important for considering the processing potential of ginger are the 

gingerol and shogaol contents. No specific information was available on the gingerol and 

shogaol content of the traditional as well as these improved cultivars. The samples were tested in 

the laboratory of Natural Remedies Pvt. Ltd. (NRPL), Bengaluru, who is also our consortium 

partner. It was observed that „Suprabha‟ contained higher gingerol and shogaol contents than the 

other prevailing varieties in the region (Fig. 8). For „Suprabha‟, the gingerol contents were 

1.75% for oven dried sample and 1.88% for sun dried sample. The shogaol contents for 

„Suprabha‟ were also 0.06% and 0.05% for oven dried and sun dried samples. Thus, „Suprabha‟ 

offers a better potential for use by industry and was considered to be very promising by NRPL, 

who are in the industry for many years. „Suprabha‟ variety also has healthy well shaped 

rhizomes, which tenders good marketability in fresh form. It has less chance of being infected by 

pests and diseases during storage in fresh form as compared to local/ non-descript varieties. 
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Fig. 7 Ginger variety ‘Suprabha’ 

 

 
Fig. 8 Total gingerol (%W/W) and 6-Shogaol (%W/W) of ‘Suprabha’ and selected local 

ginger varieties (ND: Non-decsript variety) 

 

 
Fig. 9 Distribution of ginger seeds to beneficiaries for OFTs 

 

In the first year of intervention, on-farm trials (OFTs) were conducted on the farmers‟ fields to 

demonstrate the advantage of adopting HYV „Suprabha‟ and management practices as compared 

to traditional varieties and methods. No specific control was taken as regards to land preparation, 

fertilizer and weedicide management, etc. and the farmers‟ practice was followed excepting the 

three interventions as use of HYV „Suprabha‟, raised bed method of planting and mulching. 

Thus, the different treatments were as follows.  
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 V2 -  Improved variety (Suruchi) 

 V3 -  Improved variety (Suprabha) 

 M0 - Without mulching 

 M1 - With mulching 

 P1  - Flat bed planting method 

 P2 - Raised bed planting method 

 

 
Fig. 10  Yield obtained from the on-farm trials of ginger cv.‘Suprabha’  

 

As observed from Fig. 10 and Table 1, the adoption if HYV „Suprabha‟ only could increase the 

yield of ginger from 65.03±2.42 q/ha to 86.35±2.21 q/ha. With adoption of raised bed method of 

planting as well as mulching, the yield of both traditional varieties and „Suprabha‟ increased. The 

maximum yield was obtained with Suprabha under raised bed method of planting and mulching, 

which was observed to be 112.34±6.17 q/ha. It was observed that there could be further increase 

in yield by adoption of proper seed treatment and strict management of agronomic practices.  

 

Table 1. ANOVA table for the on-farm trial on yield of ginger in rainfed situations 

Design: Split plot 

Main plot: Variety and mulching 

Sub plot: Planting method means flat or raised bed 

Source df SS MSS Fcal 

 Rep 3 560.39 186.8 10.3589 S 

main 5 6640.89 1328.2 73.654 S 

V 2 5777.07 2888.5 160.183 S 

M 1 858.35 858.35 47.5998 S 

V*M 2 5.47 2.7353 0.15169 NS 

Er a 15 270.49 18.033 

  P 1 2541.89 2541.9 1603.73 S 

V*P 2 47.75 23.873 15.0619 S 

M*P 1 2498.54 2498.5 1576.39 S 

V*M*P 2 -2491.49 -1245.7 -785.97 NS 

Er b 18 28.53 1.585 

  Total 47 
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Sem CV CD (5%) 
 V 1.062 5.07 3.20 

 M 0.867 

 

2.61 

 V*M 1.501 

 

4.52 NS 

P 0.257 1.50 0.76 

 V*P 1.107 

 

3.33 

 M*P 0.904 

 

2.72 

 M*V*P 0.629 

 

1.87 NS 
 

df: degrees of freedom; SS: sum of squares; MSS: Mean sum of squares 

 

In the subsequent years, front line demonstrations were conducted with „Suprabha‟ variety in the 

farmers‟ fields with proper package of practices including seed treatment, land preparation, 

application of recommended dose of fertilizers, FYM, etc.  

 

 

      
Fig.  11 Preparation of raised beds for ginger cultivation 

 

 
Fig. 12 Application of lime in ginger field 
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Fig. 13 Pre-treatment of ginger rhizome 

 

 
Fig. 14 Placement of ginger seeds in the field 

 

 
Fig. 15 Mulching of the raised beds with paddy straw 
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Fig. 16 Interculturing operation in ginger field 

 

 
Fig. 17 Inspection of crop by scientific team 

 

The complete package of practice recommended to the ginger growers of the area is given in 

Annexure II.  

 

It was observed that the yield of ginger could be increased to almost 146.8±10.48 q/ha in 

Pottangi and 141.6±13.53 q/ha in Daringbadi during the year 2013-14 (Fig. 18). It was further 

observed that the farmers on an average could get a net return of Rs. 1.53 lakhs/acre by ginger 

farming alone with a benefit cost ratio (B. C. ratio) of 2.21 for inorganic farming and 2.25 for 

organic farming (Annexure III).  

 

 
Fig. 18 Yield of ginger as obtained from FLD in Pottangi and Daringbadi during 2013-14  

 

In the Daringbadi block, 236 numbers of ginger farmers were registered under organic 

certification as per the norms of Control Union of Certification (CUC), Holland.  

 

As the interventions yielded promising results, the horizontal expansion was promising. Though 

initially the project started with 275 farmers as beneficiaries, later on the farmers from 

neighboring villages were also involved in the training and demonstration programmes and 

during the year 2013-14 more than 800 farmers from almost 56 neighboring villages adopted the 

NAIP recommendations and these farmers could produce 4582 MT ginger from an area of 320 

ha. Over the project period, 15000 MT ginger could be produced in the area with a net return of 

more than `30 Crores (0.97 lakhs per beneficiary per year). The project has been able to create 

more than 1.38 lakh man-days/year employment in the project locations. 
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Fig. 19  Increase in area and production of ginger due to the project interventions 

 

5.1.2  Nursery of ginger rhizomes  

 

Under irrigated condition, ginger is recommended to be planted in the first fortnight of April in 

the eastern ghat highland zone of Odisha. However, there was almost no irrigation facility in the 

project villages; hence, ginger was planted towards the end of May or in the first week of June 

depending on the onset of rain in the area. This reduced the yield of the crop. An attempt was 

made to develop ginger seedlings in a centralized nursery and to observe its performance in the 

field as compared to traditional methods. The ginger rhizomes were planted in the nursery during 

mid-April and the plants were transferred to the main field after the onset of rain i.e. in the last 

week of May-first week of June, i.e., the seedlings were maintained for 30-45 days in the 

nursery.  

 

  
Fig. 20 Preparation of ginger seedlings 

 

The method ensured availability of good quality seed and reduced seed rate from 15-20 q/ha to 

12.5-15 q/ha. There was also at least 10% increase in production by seedlings planted in April. It 

further reduced drudgery and water use.  
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Fig. 21 ginger seedlings being planted in the field 

 

 
Fig. 22 Ginger crop after planting of seedlings 

 

The farmers of the project area were trained on the raising of ginger seedlings in the farm and 

then to transfer the seedlings to the field at appropriate time. The farmers were convinced of the 

advantages of this method by experiencing in their own field. Then they subsequently adopted 

the practice of raising ginger seedlings in their own premises and were successful.  

 

5.1.3 Storage of seed ginger in evaporatively cooled chambers 

 

Storage life of fresh ginger can be increased if rhizomes are harvested at the proper stage of 

maturity, are cured properly and are free from diseases, nematodes, and bruises. Precooling of 

freshly harvested ginger with forced air or room cooling followed by storage at 12–13°C and 85–

90% RH is also recommended (Valenzuela, 2011). Storage at 65% RH leads to dehydration and 

wilting of ginger. Our studies also established that cleaned ginger could be stored in the cold 

storage at 10-12°C up to 6 months without any significant loss in freshness and with acceptable 

physiological loss in weight (PLW). But at present there is no commercial cold storage facility 

for ginger in the area.  

 

Thus, in the absence of cold storage facilities, the farmers are compelled to dispose the 

commodity as early as possible. Hence, the zero energy cool chambers or evaporatively cooled 

(EC) chambers (Dash et al., 2006; Dadhich et al.,  2008; Singh and Yadav, 2012) were promoted 

for ginger as a compromise to the cold storages. The chambers were made in the farmers‟ 

premises and had the inner dimensions of 1m x 0.5m x 0.5m (Fig. 23).  The side walls were 

made of two layers of brick with a gap of 10 cm in between. The total thickness of the wall was 

thus 35 cm. The annular gap was filled with river bed sand. The floor of the structure was made 

of a single layer of brick spread over 5 cm soil layer on the ground. Thus, the floor of the 

structure was 12.5 cm above the ground level. This was done to prevent moisture seepage 

through walls and accumulation of water on the floor of the structure. The top cover of the 
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structure was made of a bamboo mat. A thick hessian cloth was kept on the bamboo mat 

covering only the top cover. During the storage, the samples were kept inside the structure and 

then a thick PE sheet was covered on the top before placing the bamboo mat. A temporary shed 

was constructed over the structure so that there was no solar insolation on the top surface. The 

site was selected so as to allow sufficient natural draft of ambient air around the structure. The 

structure was completely saturated before keeping the samples and then the side walls and top 

covers were kept wet throughout the day by drips spread in the sand layers and sprinkling of 

water at the top.  

 

 
Fig. 23 Evaporatively cooled (EC) storage structures used for storage of seed ginger  

 
Fig. 24 Physiological loss in weight of ginger in EC storage 

 
Fig. 25 Sorting of ginger rhizomes before storage 

 

Dadhich S M, Dadhich H, Verma R C. 2008. Comparative study on storage of fruits and vegetables in 

evaporative cooling chamber and in ambient. International Journal of Food Engineering 4(1): 1-11. 

Dash S K, Chandra P, Kar, A. 2006. Evaporatively cooled storage of horticultural produce- a review. 

Journal of Food Science and Technology 42(2): 105-120. 

Singh Y, Yadav Y K. 2012. Evaporative cooling chambers using alternative materials. Agricultural 

Mechanization in Asia, Africa and Latin America 43(2): 75-78. 
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It was observed that these structures were capable of maintaining higher humidity and lower 

temperature as compared to ambient and thus reduced the shriveling and dehydration of ginger. 

When the ambient maximum temperature was between 32.6-40.6°C, the inside maximum 

temperature varied between 21-28°C (the maximum temperature during the storage period 

ranged between 18-28°C). The inside RH was 90-98% when the maximum ambient RH varied 

between 28% and 43% during the period of storage (February to June). The ambient RH varied 

between 28-93% in different parts of the day. An on-farm study was conducted to compare the 

above EC structure with normal room storage and the traditional sand storage method (in which 

the farmers stored ginger covered with a layer of sand; the sand was periodically sprinkled with 

water) and the results are shown in Fig. 24. Suitably sorted and treated ginger seeds were stored 

in all the conditions (Fig. 25). The EC chamber considerably reduced the physiological loss in 

weight (PLW) of ginger; after 105 days, the PLW was 9.86% in the EC chamber, 41-42% in 

room temperature storage and 18-20% in sand storage. It was observed that at the end of 4 

months storage, there was complete sprouting of ginger, which was considered good for 

subsequent planting and the farmers appreciated that though a little extra care was required 

during planting to avoid breaking of sprouts. However, seed treatment to prevent fungal attack 

was necessary. 

 

5.1.4 Portable cool chamber for seed ginger storage 
 

As the farmers demanded for a portable type cool chamber, which could be used for ginger as 

well as for other crops in other parts of the year, a portable type of cool chamber was developed 

based on the principle of evaporative cooling. The system was designed to improve ventilation 

through it and thus, it helped the temperature to remain very close to the ambient wet bulb 

temperature. The high humidity caused germination, which was found acceptable by the ginger 

farmers.  

 

The chamber (1 m x 0.5 m x 1 m inside dimensions) was constructed with a metallic frame 

made up of mild steel square bars, flats and angles with side walls made up of aspen fibre pad 

sandwiched between plastic nets. The top of the chamber was covered with a tray made up of 

galvanized iron sheet, which also served as a small water reservoir. The holes along the 

periphery of the tray allowed the water to trickle down along the side walls and kept them wet. 

A chimney is installed over the top for improving the ventilation inside the chamber (Fig. 26).  

 

 
Fig. 26 Portable evaporatively cooled (EC) chamber 
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Fig. 27 Temperatures obtained in the EC structure  

 

 
Fig. 28 Ambient and EC chamber temperatures during the period of storage  

 

 
Fig. 29  PLW of ginger rhizomes in different storage conditions 

 

It was observed that the inside temperature of the chamber remained 1.5-3.5°C higher than the 

ambient wet bulb temperature. The chimney was heated maximum during peak sunshine hours, 

which increased the infiltration of saturated air and further increased the cooling effect (Fig. 

27-28). The cooling efficiency of the chamber ranged between 83.36±0.97% to 85.93±1.69%. 

The RH within the chamber remained between 75-85%. The chamber was tested for storage of 

seed ginger, and it was observed that the PLW of ginger could be significantly reduced as 

compared to rustic sand storage methods (Fig. 29). 

 

Most of the parts of the chamber are corrosion free and replacement/ repair cost is 

negligible/less, excepting the pads. The developed EC chamber could be utilized in places where 
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the fresh perishable commodities are readily spoilt by high temperature and low relative 

humidity. Though, it is not possible to maintain the recommended cold storage temperature and 

RH for the perishables, still it manipulates the natural environment through the principle of  

evaporative cooling to bring down the temperature to a considerable low level. These are all 

achieved with no external source of power.  

 

5.1.5 Development of a ginger peeler 
 

Peeling or scraping of ginger reduces drying time, thus minimizing mold growth and 

fermentation during drying. However, only the outer skin is to be removed as the epidermal cells 

in ginger contain most of the essential oils, which are responsible for the characteristic aroma 

and are important in deciding its market value. The loss of ginger flesh from underneath the skin 

would result not only in loss of weight, but also in its economic value.  

 

Peeling of ginger is traditionally done manually by using bamboo splinters. The process is time 

consuming because of the uneven shape of ginger and the nature of the skin. Considering the 

problem of availability of labour, peeling has been a major problem, particularly for the small 

ginger processors. Thus a ginger peeler was developed to reduce the manual input and drudgery 

associated with peeling. 

 

           
Fig. 30 Ginger peeler (outside and inside views) 

 

The equipment consists of a rotating drum on to which the ginger is fed (Fig. 30). The side wall 

of the drum is lined with an abrasive plastic brush. Due to the rotation (i.e. by centrifugal force), 

ginger is pushed to the periphery of the drum, where it is made to rub against the abrasive plastic 

brush surface. The peel is removed as the ginger rubs against the plastic surface as well as among 

themselves. Three ridges on the surface of the drum help to improve the relative motion between 

the rhizomes and increase friction to remove the skins. Simultaneously, water is sprayed on the 

rhizomes to take out the separated peel.  

 

The peeling efficiency of the equipment with different loads of ginger is shown in Fig. 31. The 

peeler could reduce the time required for peeling. The peeling efficiency could be reached to a 

level of 75% in 3 minutes and the amount of load did not significantly affect the peeling 

efficiency. An attempt to improve the peeling efficiency beyond 75% by keeping the ginger for 

more time in the equipment caused scratching of the surfaces and loss of flesh, though the 

peeling efficiency was not improved appreciably.  

 

The equipment is electrically operated and has a capacity of 2-2.5 kg/batch (40-50 kg/hour). A 

person can peel a maximum of 3-4 kg of ginger in one hour if the work is carried out without 

rest, though in manual peeling the loss in ginger flesh is almost negligible. As the maximum 

peeling efficiency in the developed equipment is limited to 75%, manual peeling of the 

remaining skins after major peeling in the equipment is recommended.  



31 

 

 

 
 

Fig. 31 Peeling efficiency of the ginger peeler 

 

 

5.1.6 Reducing drudgery and water requirement in washing 

 

Normally ginger is cultivated in hilly terrains of the tribal dominated districts of Odisha. The 

farmers normally do not wash the green ginger and send it to the market. It commands less 

price in the market. It is observed that the farmers‟ reluctance for washing of ginger is mainly 

because it requires a large amount of water and availability of water in the vicinity of ginger 

fields is a problem during harvesting months. Hence, to reduce the amount of water, two or 

three-stage washing in tanks made of cement concrete was promoted (Fig. 32). For that two or 

three cement concrete tanks with dimensions of 1m x 0.5m x 0.8m (length x breadth x depth) 

were constructed side by side. The cement tanks are fitted with a perforated (mesh) floor at 

about 0.15 m from the bottom. The perforated floor holds the ginger rhizomes and allows the 

soil to settle below. Shuffling the water manually after a short soaking period helps in 

increasing the washing efficiency. The system reduces the amount of clean water required for 

the washing operation as most of the water can be reused. 

 

 
Fig. 32 Cement concrete tanks constructed along the wall of an existing building for three 

stage washing of ginger  

 

A small soaking/washing tank for ginger was also developed and promoted (Fig. 33). It consisted 

of two drums which were kept one inside the other. The outer drum, made of galvanized iron 

sheet (2 mm thick), had the inner dimensions of 61.5 cm x 34 cm (diameter x height). The inner 

drum was made up of a 16 gauge square wire mesh (mesh size 1.5 cm x 1.5 cm) and had 

dimensions of 56 cm x 29 cm (diameter x height). The clearance at the base between the inner 

and outer drums was kept at 4-6 cm with the help of wooden blocks. The ginger rhizomes were 

kept in the wire drum during soaking and spraying operations (by a flexible pipe), which helped 
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in easily separating the dirt into the main outer drum. The ginger was thoroughly washed two to 

three times to remove adhering dirt and soil with the water being reused at least 3-4 times. This 

reduced the water requirement substantially. The washed produce is dried under sun/ shade to 

remove the surface moisture. 

 

Two or three such outer drums can be kept side by side so that one can be used for soaking and 

the others for spray washing and finishing purposes. The wire mesh drum can be easily taken out 

for unloading and subsequent spreading for drying.  

 

 

 

  
Fig. 33 Small washing tank for ginger 

 

It is important to note that the outer drum is available in the market, which is used by catering 

agencies and other processors for different uses. Thus, by simply making the inner wire mesh 

drum (which can be done by local fabricators), the new washer can be constructed. When not 

being used for ginger, the small washing drum can be used for other purposes like lime 

treatment of ginger, storage and cooking, etc., which has been a highly motivating factor for the 

small farmers to own such a drum. This can also be used for other fruits and vegetables 

processing operations. The drum has become so popular in the region that people also take it on 

rent by paying Rs.30-50 per day for different types of operations. 

 

5.1.7 Process parameters for ginger products 

 

5.1.7.1 Dehydrated ginger flakes and powder 

 

Dehydrated ginger products can be stored for longer period as compared to green ones under 

proper packaging conditions. They have good market demand both at national and international 

levels. Some of the farmers used to prepare dry ginger for their own consumption by traditional 

means. The dried ginger thus prepared had dark colour and unsatisfactory sensory attributes from 

commercial point of view. Thus it was planned to prepare and promote dried ginger at the 

farmers‟ level with control on the quality parameters.  

 

Mechanical hot air dryers in general produce good quality products.  However, considering the 

problem of power availability (there is frequent power cut in the project areas) and its cost, solar 

dryers/ low tunnel type dryers were considered as timely options in the area. One such low cost 

portable solar dryer (made of steel and bamboo frame with UV stabilized PE sheet as the 

cladding material was promoted in the region (Fig. 34). 
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Fig. 34 Low cost solar dryer 

 

On-farm trials were conducted to appraise the farmers about the potential advantages of 

mechanical/ solar drying as compared to sun drying in terms of quality and time. Fig. 35 shows 

the drying times obtained for ginger slices (4 mm and 8 mm thick) and whole peeled samples 

dried in mechanical dryers at three air temperatures (40°, 50° and 60°C), under shade, under 

open sun drying and in the low tunnel type solar dryer. The initial moisture content of the ginger 

samples varied between 3.77 and 3.35 g per g dry matter and the final moisture content was kept 

at 0.07 g per g dry matter. It was observed that solar drying caused a considerable saving in 

drying time while maintaining better sensory quality than those dried under open sun. 

 

 
Fig. 35 Comparison of drying times of ginger 
 

The preparation method of the ginger flakes and powder were also standardized, which is given 

in Fig. 36. 
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Fig. 36  Preparation of dehydrated ginger flakes and powder 

 

With the basic objective of improving the quality of finished dried ginger flakes, microwave 

assisted convective drying was studied. Ginger (Cv. Suprabha) slices (4mm thick) were 

dehydrated at 25°, 40°, 50° and 60°C with three different microwave power levels, viz. 120, 240, 

and 360W in microwave assisted convective dryer up to 0.07 g moisture/g dry solid. The 

samples were also dried without application of microwaves (0W) at the above air temperatures. 

The final product quality was compared in terms of rehydration characteristics, oleoresin and 

volatile oil contents, hardness, colour and organoleptic quality. The maximum rehydration ratio 

of 3.86±0.06 was obtained at 50°C without application of microwaves and was followed by 

120W-40°C combination treatment (3.64±0.15). The minimum rehydration ratio was 2.34±0.20 

for 360W with 60°C.  The yield of oleoresin was higher for 120 W as compared to other power 

levels, which ranged between 5.12±0.85% and 6.34±0.89%. The maximum retention of oleoresin 

was observed in case of 120W-40°C (Fig. 37). The samples dried with microwave power level of 

120 W also gave better yields of volatile oil as compared to other power levels (Fig. 38). The 

best colour was observed at 120W-50°C and 120W-60°C conditions with Hunterlab „a‟ (redness) 

values at 0.50±0.03 and 0.35±0.03, respectively. The sensory analysis also indicated that drying 

at 120W-50°C and 240W-50°C combinations gave the most acceptable quality product. Drying 

ginger with 120W-50°C combination helped in a saving of 53% and 44% in drying time as 

compared to hot air drying at 50° and 60°C, respectively. Drying at 240W-50°C also gave a 

reasonably acceptable quality product with a net saving of 91% and 89% in drying time as 

compared to hot air drying at 50° and 60°C, respectively. However, on the basis of rehydration 

characteristics, the acceptable process conditions were hot air drying at 50° or 60°C, or drying 

with the 120W-40°C combination. The storability of the ginger powder was found to be more 

than 2 years without any significant loss in sensory quality attributes. 
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Fig. 37 Effect of drying air temperature and microwave power level on the oleoresin 

content of ginger 

 
Fig. 38 Effect of drying air temperature and microwave power level on the volatile oil 

content of ginger 

 

 
Fig. 39 Ginger powder in PET bottle packs 

 

Dehydrated ginger flakes and powder were prepared by the farmers in the agro-processing 

centres established under the project and were sold in different markets and trade fairs/ 

exhibitions. 
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In the tribal areas, lime treated ginger is also very popular as a medicine. The process for lime 

treated ginger was also standardized, which involves soaking ginger slices in 1% salt solution for 

1 h, or soaking in 2% lime solution for 6-8 h, or soaking in 1% salt solution for 1 h followed by 

0.5% lime solution for 1 h. 

 

5.1.7.2  Ginger paste 

 

The ginger paste prepared by traditional methods develops dark colour and an objectionable 

smell during storage under normal packaging conditions. In our attempt, ginger was blanched 

to reduce discolouration and then additives were used to improve taste and to reduce the 

subsequent microbial activity, which was responsible for development of foul smell. The 

amounts of additives were also standardized based on the sensory qualities and storability. The 

flow chart for the process is shown in Fig. 40. It was found that 150 g salt, 10 g citric acid, 1-2 

g KMS and small amount of acetic acid (about 100 g) are to be added to 1 kg ground paste 

during the process. In an alternate method, about 250 g edible oil is added to the ginger during 

grinding to impart flavour. 

 

 

 
Fig. 40 Flow chart for preparation of ginger paste 

 

   
Fig. 41 Ginger paste 

 

Raw ginger 

(5-6 months old after planting) 

Washing 

Blending and grinding 
blending with 

salt, vinegar, 

KMS, citric 

acid, spices, etc. 

Packaging 

Storage  

(In cool and dry place) 

Blanching (boiling in water for 5-10 

min)  

Ginger paste 

Slicing 

Peeling and trimming of undesirable portions 

Soaking in water (2-3 h) 



37 

 

The storage behaviour of ginger paste in three different types of packaging materials, viz. 

metalized polypropylene (MPP), polyethylene terephthalate (PET) and  high density 

polyethylene (HDPE) at two storage conditions, viz. room temperature (20-25°C) and low 

temperature (5±1°C maintained in a cold room) were studied for deciding the storage 

environment and suitable packaging material.  The parameters observed were water activity (aw), 

total solids (TS), total soluble solids (TSS), pH, acidity, colour and microbial load, which were 

taken at 15 days intervals for 120 days. The mean values of water activity of the pastes stored in 

HDPE, MPP and PET after 120 days of storage at 5°±1°C was found out to be 0.737±0.009, 

0.736±0.008, and 0.741±0.008 respectively. There was no significant change in the pH, acidity, 

total solids, TSS with the type of package and storage temperature variations, though there was 

significant change in colour. It was observed that the colour degraded more for the samples 

stored at room temperature than the samples stored in cold room. The total bacterial count (TBC) 

was significantly affected by the type of package as well as by the storage temperature. The 

minimum TBC value (4.333±0.578x10
5 

cfu/g) and total mold count (TMC) value 

(0.900±0.100x10
5 

cfu/g) were observed for MPP stored sample in cold room after 120 days of 

storage (Figs. 42 & 43). All the packaging materials and both storage temperatures could safely 

store the paste for 90 days from the bacterial count point of view, though as regards to mold 

count, only the samples stored in cold room were acceptable. Considering the change in colour 

and safety of food, it is suggested to store ginger paste in MPP pouches at 5°C for 120 days. 

 

 

 
Fig. 42 Total bacterial count (TBC) of ginger paste during storage in MPP pouches, PET 

jars and HDPE pouches at room temperature at 25°C (RT) and in cold  room at 5±1°C 

(CT) 

 
Fig. 43 Total mold count (TMC) of ginger paste during storage in MPP pouches, PET jars 

and HDPE pouches at room temperature at 25°C (RT) and in cold  room at 5±1°C (CT) 
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5.1.7.3 Ginger candy 

 

Ginger candy is not commonly available in the market and whatever small amount is available 

is not very popular due to the pungency and dark colour. Thus, the present intervention aimed 

at reducing the pungency of the candy, improving the colour, overall flavour and taste. The 

different unit operations and the additives were also standardized depending on the consumer 

acceptability. The shelf life of the product was more than 6 months. 

 

The process for the preparation of the ginger candy has been standardized (Fig. 44). 

 

The green ginger is to be harvested after 5-6 months of planting so that it has less fibre. Then it 

is properly washed and sliced/diced into required uniform size pieces. Then it is boiled in water 

in two stages, first stage for 5 min and the 2
nd

 stage for 10 min with draining of the excess 

water after each stage. This will reduce the pungency of ginger and as well inactivate enzymes. 

Smaller the size, less will be the time of boiling and more will be the crispiness. The ginger is 

then taken in small batches (5-7 kg/batch) and put in boiling sugar solution. The sugar solution 

for 7 kg ginger is prepared by taking 4200 g sugar and 28 g citric acid in 1750 ml water (i.e. for 

1 kg ginger, it will be 600 g sugar and 4 g citric acid in 250 ml water). The boiling is carried 

out till almost all the water is evaporated. Thereafter heating is stopped and the residual 

solution is drained. (If about 7 kg of ginger is used in the batch with 1750 ml water and sugar 

and acid, then the residual solution should be about 100-150 ml). Subsequently, the candy is 

taken out and put in a hot air dryer at 75°C for about 4 hours. Then it can be given a rest for 

about 2-3 hours and again the finishing drying is carried out at 60°C. The spent sugar syrup can 

be recycled or reused in other preparations. However, recycling causes slight darkening of the 

product. 
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Fig. 44 Flow chart for preparation of ginger candy 

 

 
Fig. 45 Ginger candy 

 

An entrepreneur was trained on this technology and he has started preparing ginger candy on 

commercial basis.  

 

5.1.7.4  Ginger ready to serve (RTS) beverage 

 

Ginger based ready to serve (RTS) beverage is not commonly available in the market. As 

ginger has so many medicinal properties, is beneficial to health, and is refreshing, such a 

product will be able to attract the consumers, who prefer to avoid synthetic drinks. The amount 

of ginger required for preparing such product is very less. The different unit operations and the 
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additives for preparation of ginger RTS were standardized depending on the consumer 

acceptability. The basic process for the preparation of the ginger RTS beverage has been 

standardized (Fig. 46).  

 

 
Fig. 46 Flow chart for preparation of ginger RTS beverage 

 

 
Fig. 47 Ginger RTS beverage 

 

The ginger rhizomes are washed, peeled and ground in a wet grinder. Then the juice is strained 

with the help of a filter cloth. Sugar solution (1 l water + 200-300 g sugar depending on the 

taste) is prepared and is added to the strained ginger juice. About 60 ml strained juice is to be 

added to 1 l syrup. Then 10 g citric acid and 40 mg KMS is added to the above mixture. 

Thereafter it is to be again strained and immediately sterilised at 100°C for 15-20 min. After 
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sterilisation of the juice, the RTS is ready and it is cooled and packed in pre-sterilised bottles. 

The RTS can also be prepared from the spent up materials obtained from ginger candy or paste 

making. The shelf life of the product is more than 6 months in cold room conditions. 

 

 
Fig. 48 Dr. Bangali Baboo, National Director, NAIP and Dr. R. K. Goyal, National 

Coordinator being demonstrated the value added ginger products  

 

In addition to the above products, process parameters for products like ginger sushi, ginger 

honey and ginger leather were also developed. The farmers/ farm women were trained on the 

preparation of all the above products and the products were demonstrated/sold in different trade 

fairs/ exhibitions/ local markets for assessing consumer acceptance and income generation. 

 

5.1.8 Establishment of agro-processing centres 

 

Two agro-processing centres have been established at the two project locations, viz. Daringbadi 

and Pottangi for the benefit of the ginger growers of the area. The major equipment installed in 

the facilities are the mechanical as well as solar dryers, hammer mill, FFS packaging machine, 

slicer, peeling machine, wet grinder, etc. In addition, there are facilities for washing of ginger 

and a cement concrete drying yard. No such facility was available in the locality nor the farmers 

had exposure on such type of equipments. With the help of the facility the local farmers and farm 

women as well as the members of farmers‟ cooperative societies were trained on the different 

primary processing and value addition methods of ginger. Subsequently the facilities were used 

for processing of the commodity grown by local farmers. The farmers normally brought their 

commodities to the facility in which they did the washing, peeling and slicing operations. Then 

they dried the commodity. The marketing of the dried slices and powders were facilitated by the 

Consortium partners namely KASAM and IAEET. 

 

 
Fig. 49 Agro-processing centre established at Daringbadi, Kandhamal 
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Fig. 50 Agro Processing Centre established at Pottangi, Koraput 

 

 

 
Fig. 51 Ginger processing in the agro-processing centre 

 

5.2  Research activities- Natural Remedies Pvt. Ltd., Bengaluru 

 

5.2.1  Development of secondary value added products 

 

There is a growing demand for standardized extract of ginger for use as ingredients in plant-

based medicines, health promoting products (dietary supplements), veterinary products, food and 

beverage products and herbal cosmetics, in the domestic and international market.  

The standardized extract market is likely to grow further in the light of newer health benefits 

being revealed, by modern research, from time to time. Ginger is GRAS (Generally Recognized 

As Safe) listed for oral consumption, by US-FDA. The food and beverage industry prefers to use 

ingredients which are GRAS affirmed/listed or “GRAS notified”. International customers often 

demand a “free flowing powder” having high content of total gingerols (up to as much as >20 % 

w/w) and a controlled content of total shogaols (not more than 20% of the total gingerols). 

Gingerols and shogaols are identified as the main components of dried ginger and steamed dried 

ginger, respectively. During the processing, the amount of 6-shogaol increases and that of 6-

gingerol decreases as a result of dehydration of the gingerols. 

 

Since ginger is rich in oleoresin, when enrichment of gingerols is done, the oleoresin becomes a 

thick sticky paste. When pharmaceutical grade excipients are added to develop a free flowing 

powder, the assay of total gingerols gets compromised. Thus, there is a need to develop a cost 

effective extraction process for ginger using elite quality raw material such that minimal amount 

of excipient is used and yet a free flowing powder having >20% total gingerols (sum total of 6, 8 

and 10 Gingerols and 6, 8 and 10 Shogaols) is achieved.  
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For food and beverage industry, ginger extract is required in a water soluble form.  

The commonly available ginger oleoresin is largely water insoluble. It is also believed that water 

soluble form will be able to fetch a higher market price. In the international market the 

companies are pursuing a higher content of gingerols mainly because these gingerols have a poor 

bioavailability (only a small percentage is absorbed in the gut after oral ingestion). Further, the 

little quantity that gets absorbed is metabolized into glucouronides and sulphate derivatives (Zick 

et al., 2008).  All the extract manufacturers globally focus on total gingerols in ginger extract. 

During the manufacture of ginger extract there is an accumulation of non gingerol fractions 

which do not have any use till date.  

 

To cater the diverse needs of food, beverage, dietary supplements and pharmaceutical industries, 

and as well to add to the list of secondary value added products from ginger, three new products 

were developed as below. The basic objective was to further strengthen the value chain for 

maximum benefit of the tribal ginger farmers,  

1. More than 20% (w/w) gingerol extract  

2. More than 30% w/w gingerol extract 

3. A standardized extract for cholesterol management 

 

The general flow chart for the preparation of these products is given in Fig. 52. 

 

 
Fig. 52 Preparation of secondary valued added products from ginger 

 

About 5 kg of each of the ginger extract having > 20% w/w total gingerols and of ginger extract 

having >30% w/w total gingerols were prepared. As part of pre-commercialization (prior to 

active commercialization), details of these extracts and samples were provided to various 

customers. Based on their feedback and requirements, commercial scale production has been 

initiated.  

 

 

 
Zick SM, Djuric Z, Ruffin MT, Litzinger AJ, Normolle DP, Alrawi S, Feng MR, Brenner DE. 

Pharmacokinetics of 6-gingerol, 8-gingerol, 10-gingerol, and 6-shogaol and conjugate metabolites in 

healthy human subjects. Cancer Epidemiol Biomarkers Prev., 2008, 17: 1930-1936 
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Fig. 53 Ginger extracts with more than 20% and more than 30% gingerols 

 

As it is observed from Fig. 52, the technology for NR-Ginger (i.e. the successive water extract of 

ginger) involves the use of by-product obtained during the production of ginger oleoresin. The 

dried ginger herb spent material (after oleoresin removal) is extracted with water and the dried 

extract is further fractionated using solvent-solvent partitioning and subsequently the fraction 

having significant cholesterol lowering activity is converted into a dried powder as the finished 

product. 

 

 
Fig. 54 NR ginger 

 

Key Benefits of the Developed Technologies 

 Address the needs of food and beverage industry 

o Powder form- hence minimal loss during handling and 

storage. 

o Water soluble; easy incorporation in foods and beverages. 

 Address the needs of pharmaceutical industry 

o Free flowing powder. 

 Address the needs of dietary supplement industry 

o Minimal quantity required due to high gingerol strength. 

o Standardized extract as supplement for healthy cholesterol.  

o Water soluble powder form for ease of application.  

 

The technologies of >20% gingerols water soluble powder, >30% gingerols free flowing powder 

and NR Ginger for lowering cholesterol in human being have been included in the Compendium 

of Agricultural Technologies published by PIU-NAIP. 

 

The cost of production of the ginger extracts and NR-Ginger have been found out as Rs. 

7603/kg for ginger extract with 20% gingerols, Rs. 11395/ kg for ginger extract with 30% 

gingerols and Rs. 1518/kg for the NR-Ginger extract. The cost calculations are given in 

Annexure III. 
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5.2.2  Studies on cholesterol lowering potential of NR-Ginger 

 

Preclinical research studies were performed for identifying the cholesterol lowering potential of 

NR-Ginger for human health benefits. Four different fractions of water extract, viz., water 

soluble fraction of Zingiber officinale water extract (A), water insoluble fraction of Zingiber 

officinale water extract (B), decolourized water soluble fraction of Fraction A (C) and 

decolourized water insoluble fraction of Fraction B (D) obtained from the ginger rhizome were 

tested for cholesterol lowering activity in male albino Wistar rats. All the fractions were tested at 

a dose of 45 mg/kg body weight. Atorvastatin at the dose of 7.2 mg/kg body weight was used as 

the positive control.   

 

The most potent/effective cholesterol lowering activity was observed with fraction B of water 

extract of Z. officinale followed by fractions A and D and the least with fraction C after six 

weeks of treatment in albino Wistar rats. The cholesterol lowering activity exhibited by fractions 

A and B were found to be mostly comparable at different intervals.  

 

Due to the high solubility nature of fraction „A‟, hereafter named „NR-ginger‟, it was further 

assessed in different dose levels for cholesterol lowering activity. NR-Ginger was tested for dose 

response activity in acute and chronic models of hyperlipidemia induced by Triton WR-1339 and 

cholesterol and cholic acid models, respectively. The results provided the dose response activity. 

The results obtained for both acute and chronic models (Figs. 55-58) concluded that highest dose 

90 mg/kg was required for better activity than other dose levels.  

 

 
 

 

Fig. 55 Effect of NR-Ginger on serum total cholesterol in Triton WR-1339 induced 

hyperlipidemia in rats (Acute Model) 
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Fig. 56 Effect of NR-Ginger on serum triglycerides in Triton WR-1339 induced 

hyperlipidemia in rats (Acute Model) 
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Fig. 57 Effect of NR-Ginger (Fraction A) on serum total cholesterol in albino Wistar rats 

(Chronic Model) 

 

 
 

Fig. 58 Effect of NR-Ginger (Fraction A) on serum triglycerides in albino Wistar rats 

(Chronic Model) 

 

5.2.3  Safety studies on NR-Ginger 

 

In vitro safety: Bacterial reverse mutation assay  

The bacterial reverse mutation was conducted as per the OECD 471 guidelines to evaluate the 

mutagenic potential of NR-Ginger using four Salmonella typhimurium tester strains  

(TA98, TA100, TA135 and TA1537) and one Escherichia coli tester strain [WP2 (uvrA)]  with 

and without metabolic activation (S9). NR-Ginger was tested up to a concentration of  

5000 µg/ml using phosphate buffered saline as control. The results of the mutagenicity assay 

showed that NR-Ginger had no mutagenic effect to any of the tester strains used.   

 

In vivo safety: Acute oral toxicity study 

Acute oral toxicity study of NR-Ginger was conducted in female albino Wistar rats as per OECD 

420 guidelines. The extract was administered orally in a sequential manner to five rats at the 

limit dose level of 5000 mg/kg body weight. On the day of dosing, all the animals were observed 

for mortality and clinical signs for first 10 min, 30 min, 1 h, 2 h, 4 h and 6 h after dosing and 

thereafter twice daily for mortality and once a day for clinical signs, for 14 days. The body 

weight of rats was recorded and weekly body weight gain was calculated. After the observation 

period of 14 days, all surviving animals were sacrificed and subjected to complete necropsy. 
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5.2.4 Establishment of Secondary Processing Facility for Ginger 

 

A secondary processing facility for ginger has been established with partial funding from ICAR-

NAIP at Anniyalam, Denkanikottai Taluk, Krishnagiri District, Tamil Nadu, which has the 

capacity of handling 3 MT dry ginger per day. The unit is being used for extraction of ginger oil 

and oleoresin and other nutraceuticals.  

 
 

 
 

  
Fig. 59  Secondary processing facility for ginger established under NRPL at Anniyalam 

Post, Denkanikottai Taluk, Krishnagiri District, Tamil Nadu (Partially funded by 

ICAR/NAIP) 

 

5.3  Research activities- CTRAN Consulting Pvt. Ltd., Bhubaneswar 

 

5.3.1  Base line study and market study  

 

The base line study was conducted in the project area, the abstract of which has been given in 

section 4. The market study revealed that during the years, organic ginger was gaining popularity 

in high value markets. The domestic price trend of ginger in India is presented in Fig. 60. There 

was a growing demand of ginger powder, ginger paste, ginger drink and ginger pickles in the 

market. It was also observed that the primary producers would be able to combat price 

fluctuation and distress sale by adopting improved post-harvest technology, storage techniques, 

value addition at different stages along with appropriate marketing strategy.  
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Fig. 60 Domestic price trend of ginger in India  

 

5.3.2  Promotion & formation of producer organization and preparation of business plans 

 

The project farmers in both the project districts were sensitized, mobilized and organized to 

promote ginger producer organizations in their respective areas with the help of consortium 

partners KASAM in Daringbadi and IAEET in Pottangi. Two farmer groups have been formed in 

the name of „Daringbadi Krushi Swayam Sahayak Samabaya Ltd.‟(Daringbadi Farmers Self 

Help Cooperative Ltd.) & „Pattangi Krushi Swayam Sahayak Samabaya Ltd.‟ (Pottangi Farmers 

Self Help Cooperative Ltd.). The Board of Directors has been selected by the members of the 

respective farmer groups. The bye-laws of the societies were formulated in consultation with the 

members & Board of Directors. Both the societies were registered in the office of the Deputy 

Registrar of Cooperative Societies-cum-Registrar of the Self-Help Cooperatives of respective 

districts, i.e. Koraput and Kandhamal under Sec. 3 of the Orissa Self-Help Cooperative Act, 

2001. The registration numbers are 30(BKD)/2011 and 98/J.D./2011, respectively. All the 

statutory compliances and formalities have been maintained. 

 

Business Plans for both societies were prepared for the next five years basing on the present 

scenario and calculated projections, which were shared with the Board of Directors of the 

respective Cooperatives. 

 

5.3.3  Promotion of marketing of ginger  

A website www.orissaginger.com was designed and hosted with the service provider and was 

updated and maintained regularly during the project life cycle. All the relevant information, 

facts, figures, reports, features of the sub-project were uploaded in the website. Regular interface 

with the market players and consortium partners and stake holders were conducted for 

facilitating the marketing of ginger and ginger products. 

 

It was planned by the Consortium to develop a trade mark for raw and primary value added 

products of ginger to be produced by the project farmers. After maintaining all necessary 

formalities, the trademark-ODIZIN‟ was registered under Section 23 (2), Rule 62(1) of 

Trademarks Act, 1999 in Class-30, by Trademarks registry, Govt. of India vide Trademark No. 

2277717, J.No.1579, dt. 06.02.2012. 
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6. Innovations 

 
6.1 Raising of ginger seedlings in nursery  

 

Under irrigated condition, ginger is recommended to be planted in the first fortnight of April in 

the eastern ghat highland zone of Odisha. However, there was almost no irrigation facility in the 

project villages, hence, ginger was planted towards the end of May or in the first week of June 

depending on the onset of rain in the area. This reduced the yield of the crop. To tackle with the 

problem, ginger seedlings were developed and managed in a centralized nursery during the stress 

period, i.e. the ginger rhizomes were planted in the nursery during mid-April and the plants were 

transferred to the main field after the onset of rain i.e. in the last week of May-first week of June. 

Thus, the seedlings were maintained for 30-45 days in the nursery.  

 

 
Fig. 61 Ginger seedlings in nursery 

 
Fig. 62 Ginger seedlings just before transplanting in the field  

 

 
Fig. 63 Ginger seedlings after transplanting in the field  
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In the conventional practice, ginger is propagated by using pieces of mother rhizomes called sets. 

Sprouted mother rhizomes are broken into sets of 2.5-5 cm long (about 15-25 g in weight) such 

that each set contains at least 2-3 eye buds. This is required as a precaution so that even if one 

bud fails to germinate, the others will germinate. The seed requirement is about 15–20 q/ha. In 

the present practice, 15-20 g ginger rhizomes were planted with 1:1:1 ratio of soil: sand: FYM in 

polythene bags of 5”x9” size in the nursery. The rhizome was treated with 2g Azotobacter and 

3g of Trichoderma per seedling. The other management practices after the seedlings were 

transferred to the field were kept same as the raised bed method.  

 

By adopting this method, the seed requirement was reduced to 12.5-15 q/ha, i.e. by more than 

10%. Each rhizome could get best possible quantity of nutrients as each poly bag was filled up 

with pre-measured mixture. It was easier to take proper care of the seedlings in the nursery till 

transplanting. Under irrigated conditions, normally 3 irrigations were required if planting was 

done directly in the main field till onset of monsoon. The drudgery and cost of irrigation could be 

avoided even for irrigated conditions. The amount of mulching materials was reduced. By this 

method, vigorous, disease free, uniform and healthy seedlings could be sorted before planting in 

the main field. This helped in improving disease free environment in the main field. The soft rot 

was reduced. Moreover as the seeds could be planted before 30-45 days, the growth of the ginger 

rhizomes was better in the main field as compared to late planted crop. All of these assured 

higher productivity (even up to 160-170 q/ha under rainfed condition). Land preparation cost was 

reduced by this method, as the seedlings were transplanted after onset of monsoon (which made 

the soil soft and friable and it was comparatively easier to prepare the beds). About 35000 

seedlings are required for 1 acre of land so that after sorting of good and healthy plants, 31000-

32000 seedlings can be planted in the field. The benefit cost ratio of this method of planting was 

higher (2.43) than the late sown methods (2.21) under rainfed farming.  

 

6.2  Centralised processing facility for tribal farmers 

 

The dried ginger flakes and powders have good national and international market.  However, in 

view of the ignorance and lack of confidence, the tribal farmers were in general reluctant to 

process and sale the end product, when there was ready market demand for the fresh ginger 

(though, at a price decided by the traders and middlemen).   

 

Thus, in the first step, the farmers were trained on the method of preparation of different value 

added products and considering the ready market demand, more emphasis was laid on the 

dehydrated products. The farmers were given hands-on experience on the optimum time for 

harvesting the produce depending on the use, on the primary processing methods as washing, 

peeling and slicing before drying the produce under sun/ solar dryers. The farmers were 

appraised on the quality assurance for the products and the requirements of different national and 

international agencies as regards to ginger products and then on the maintenance of the quality 

during the stages of operations.  

 

As peeling and slicing are time consuming and cumbersome processes, the farmers were advised 

to bring the raw materials to the agro-processing centres established under the project, wash, peel 

and slice the commodity with the facilities made available under the agro-processing centre. 

Thereafter the farmers either dried the ginger slices in the drying yard of the agro-processing 

centre or took the produce back to their houses for further drying. The dried slices were again 

brought back to the agro-processing centre for packaging/ bagging. A good amount of ginger 

was also converted to powder form in the hammer mills installed in the agro-processing centres.  
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Fig. 64 Processing of ginger in the Agro-processing centre 

 

As the farmers were initially reluctant to accept ginger farming in the area and further for 

processing, they were assured of a minimum buy-back price before the start of the season (thus 

assuring avoidance of distress sale if they took up ginger cultivation). Local traders and export 

houses were contacted for the dried products. It was observed that the farmers could sell their 

produce through our marketing support at a price much higher than the assured price. A quantity 

of 75.14 MT of dried ginger flakes could be prepared by the farmers of Daringbadi during four 

years of project intervention and were supplied to different agencies like Phalad, Bengaluru, 

Organic India, Lucknow, Arche Trading Co., Cybertech Enginering, Pune, Agronic Foods, 

Rasjasthan, etc., which was facilitated by the Consortium. The farmers in Pottangi had a good 

demand of their produce in raw green form and hence the quantity of dried products was not very 

high. Nevertheless they sold 3 MT of dried ginger to Natural Remedies Private Limited, 

Bengaluru. In fact, we received enquiries/ request from many traders, which indicates the scope 

of further amplification of the business. The products were also displayed and sold in different 

national/ state and district level exhibitions, which were greeted with positive response from 

consumers.  

 

 

 

Fig. 65 Dried ginger products on display 

 

6.3   Process technology for ginger extract standardized to >20 % w/w total gingerols as a 

water soluble powder 

As the name “oleo-resin” indicates, the ginger oleoresin predominantly contains the ginger oils 

and the resins which are both water insoluble. The insolubility of ginger oleo-resin / extracts in 

water becomes a hindrance for the formulators in the food and beverage industry. They prefer to 

use ingredients which are water soluble with high level of active constituents such that 

incorporation of minimum quantity provides the desired benefits. Under this project, for the first 

time, a special process has been developed to produce a standardized ginger extract having more 

than 20% (w/w) total gingerols in a water soluble form. 
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The technology involves  

 enrichment of gingerols from the oleoresin using solvent combination approaches. 

 complexation of enriched fraction with inert substances to achieve water soluble product. 
 

A brief description of the technology is as follows. 

1. Convert Zingiber officinalis dried rhizome in to 2.5 to 5.0 mm size flakes using flaking machine. 

2. Charge (600 kgs) Zingiber officinalis dried rhizome in to a stainless steel extractor, reflux with 

2400 l of acetone at 60-70°C for 3 h.  

3. Filter using #100 mesh filter. 

4. Repeat the process of reflux as above two more times and filter each time. 

5. Combine all filtered extract and concentrate in concentrator under vacuum (450-600 mm Hg) at 

temperature NMT 70°C to remove solvent completely and extract to become thick paste of 50-

60% total solids.  

6. Dry further using vacuum tray drier, at temperature 60-70°C and vacuum of 450-600 mm Hg to 

get dark brown coloured, thick paste of ginger oleoresin (30 kg).  

7. Dissolve oleoresin in 12 litres 70% methanol, stir for 30 min and allow for separation.  

8. Separate the 70% methanol soluble portion, repeat the process two more times, concentrate  the 

combined soluble portion at 50°C to 50% TS, allow to settle in cold room and separate the 

precipitate by decanting.  

9. Wash the precipitate with 10% ethyl acetate/pet ether mixture for 30 by stirring.    

10. Allow to settle and separate soluble and insoluble part by decanting, the  decanted 10% ethyl 

acetate/pet ether mixture soluble is concentrated under vacuum (450-600 mm Hg) at NMT 60°C 

to remove solvent completely to obtain yellowish brown coloured ginger oleoresin enriched with 

gingerols (~12 kg) .  

11. Add the enriched oleoresin slowly to solution of betacycoldextrin (max 60%) in water maintained 

at 60°C and spray dry. Add colloidal silicon dioxide (max 7.0%), dry in vacuum at 

temperature NMT 60-70°C .  

12. Mill using pulverizer, sieve-generally through 40# mesh using vibro sifter and blend for 30 min 

using blender to get light yellow to yellowish brown powder (~24 kg). 

 

Key features of ginger extracts with  >20% w/w gingerols  

 Water soluble (ginger oleoresins are generally water insoluble) 

 High gingerol content 

 Powder form 

 Can be added to food, soft drinks/beverages, etc. 

 Minimal quantity needed due to high strength 

 

The standardized extract of ginger (> 20% w/w total gingerols) will be marketed as a dietary 

ingredient in both domestic as well as international markets. This technology, i.e., ginger extract 

standardized to > 20% w/w total gingerols as water soluble powder is not a finished product. For 

this product, the consumers are other companies (B2B model), who manufacture the finished 

products, viz. food / beverages, based on ginger.  
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Fig.  66 Ginger extract standardized to >20 % w/w total gingerols 

 

6.3 Process technology for ginger extract standardized to > 30% w/w total gingerols as a 

free flowing powder 

 

A special process has been developed for preparing standardized ginger extract having > 30% 

w/w total gingerols in a free flowing powder form, which was not available until recently. 

Ginger extracts having high gingerol content are preferred in the market as small quantities are 

sufficient to deliver the required therapeutic effect in the nutraceuticals / dietary supplement 

industry. Similarly such extracts are preferred as small quantities are sufficient to provide the 

required flavoring / pungency in the food and beverage industry. Additionally, the free flowing 

nature of the extract prevents the handling losses which are generally very high when the ginger 

oleoresin is in the form of a sticky thick paste.  

  
Fig. 67 Ginger extract standardized to > 30% w/w total gingerols as a free flowing powder 

 

The technology involves 

 Enrichment of gingerols from the oleoresin using solvent combination approaches. 

 Preparation of extract in powder form in combination with specific inert substances. 
 

A brief description of the preparation is as follows. 

1. Convert Zingiber officinalis dried rhizome in to 2.5 to 5.0 mm size flakes using flaking machine. 

2. Charge (600 kgs) Zingiber officinalis dried rhizome in to a stainless steel extractor, reflux with 

2400 l of acetone at 60-70°C for 3 h.  

3. Filter using #100 mesh filter. 

4. Repeat the process of reflux as above two more times and filter each time. 

5. Combine all filtered extract and concentrate in concentrator under vacuum (450-600 mm Hg) at 

temperature NMT 70°C to remove solvent completely and extract to become thick paste of 50-

60% total solids.  
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6. Dry further using vacuum tray drier, at temperature 60-70°C and vacuum of 450-600 mm Hg to 

get dark brown coloured, thick paste of ginger oleoresin (30 kg).  

7. Dissolve oleoresin in 12 litres 70% methanol, stir for 30 min and allow for separation.  

8. Separate the 70% methanol soluble portion, repeat the process two more times, concentrate  the 

combined soluble portion at 50°C to 50% TS, allow to settle in cold room and separate the 

precipitate by decanting.  

9. Wash the precipitate with 10% ethyl acetate/pet ether mixture for 30 by stirring.    

Allow to settle and separate soluble and insoluble part by decanting, the  decanted 10% ethyl 

acetate/pet ether mixture soluble is concentrated under vacuum (450-600 mm Hg) at NMT 60°C 

to remove solvent completely to obtain yellowish brown coloured ginger oleoresin enriched with 

gingerols (~12 kg) 
10. Transfer thick paste of oleoresin in to planetary mixer; add diluents magnesium carbonate (max 

50.0%) and colloidal silicon dioxide (max 15.0%), mix for about 1 h, dry in vacuum at 

temperature NMT 60-70°C.  

11. Mill using pulverizer, sieve-generally through 40# mesh using vibro sifter and blend for 30 min 

using blender to get yellowish brown to brown powder (~18 kg). 

 

Key features of ginger extracts with  >30% w/w gingerols  

 Highest gingerol content available in powder form (Usually the oleoresin is available 

only in paste form) 

 Convenient to handle for further processing 

 Minimal handling loss 

 Minimal quantity needed due to high strength 

The standardized extract of ginger (>30% w/w total gingerols) will be marketed as a dietary 

ingredient in both domestic as well as international markets. This technology, i.e., ginger extract 

standardized to more than 30% (w/w) total gingerols as a free flowing powder is not a finished 

product. For this product, the consumers are other companies (B2B model) who manufacture the 

finished products, viz. dietary supplements, based on ginger.  

 

6.5 Process technology for successive water extract of ginger 

 

The technology for successive water extract of ginger (NR-Ginger) for cholesterol management 

has been developed, which involves water based extraction process for ginger rhizomes (after 

oleoresin extraction), and then fractionation to achieve desired bioactivity and water solubility. 

After the extraction of oleoresin from ginger, the spent material is generally thrown away. 

Under this project, this extract was further fractionated to achieve desired bioactivity and water 

solubility. In laboratory animal models, the extract showed comparable cholesterol lowering 

activity to statins. This is being positioned as a unique extract of ginger in the international 

market. The process has been filed for patenting (patent no. 231/CHE/2014). 

   
Fig. 68 Successive water extract of ginger (NR ginger) for cholesterol management 
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7. Process/ Product/Technology Developed  

S. 

No. 

Process/ Product/ 

Technology Developed 

Adoption/ Validation/ Commercialization, 

etc. 

Responsible 

Partner 

1  Production technologies released/ adopted 

1.1 Use of high yielding variety 

„Suprabha‟ 

The technology has been 

adopted in about 320 ha area. 

OUAT, KASAM, 

IAEET 

1.2 Raised bed method of ginger 

cultivation with mulching 

The technology has been 

adopted in about 320 ha area. 

OUAT, KASAM, 

IAEET 

1.3 Use of lime and neem cake to improve 

soil condition and reduce soft rot in 

ginger 

The technology has been 

adopted in about 320 ha area. 

OUAT, KASAM, 

IAEET 

1.4 Seed treatment of ginger The technology has been 

adopted in about 320 ha area. 

OUAT, KASAM, 

IAEET 

1.5 Use of biofertilizers and green 

manures   

The technology has been 

adopted in about 320 ha area. 

OUAT, KASAM, 

IAEET 

1.6 Use of micronutrients to improve soil 

condition 

The technology has been 

adopted in about 200 ha area. 

OUAT, KASAM, 

IAEET 

1.7 Raising ginger seedlings in nursery The technology has been 

adopted in 40 ha area. 

IAEET, OUAT  

2  Value added products 

2.1 Process for dried ginger flakes and 

powder  

The local farmers were 

trained on the preparation 

methods and the products 

prepared by the farmers were 

facilitated to be sold in local/ 

international markets.  

OUAT, KASAM, 

IAEET 

2.2 Process for ginger candy OUAT, KASAM, 

IAEET 

2.3 Process for ginger ready to serve 

(RTS) beverage  

OUAT, KASAM, 

IAEET 

2.4 Process for ginger paste OUAT, KASAM, 

IAEET 

2.5 Process for ginger honey OUAT, KASAM, 

IAEET 

2.6 Process technology for ginger extract 

with >30% w/w total gingerols in free 

flowing powder from 

The products will be 

manufactured on a 

commercial scale by Natural 

Remedies Pvt. Ltd., 

Bengaluru. The technologies 

have also been included in 

“A Compendium of Agro-

technologies” published by 

PIU-NAIP.    

NRPL, Bengaluru 

2.7 Process technology for ginger extract 

with >20% w/w total gingerols in 

water soluble powder form 

NRPL, Bengaluru 

2.8 Technology for successive water 

extract of ginger (NR-Ginger) for 

cholesterol management 

NRPL, Bengaluru 

Storage technology  

2.9 Evaporative cool chamber for seed 

ginger storage 

Demonstration units were set 

up in the agro-processing 

centres and farmers‟ 

premises and the farmers 

OUAT, KASAM 
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S. 

No. 

Process/ Product/ 

Technology Developed 

Adoption/ Validation/ Commercialization, 

etc. 

Responsible 

Partner 

were demonstrated the 

advantages.  

2.10 Portable cool chamber for seed ginger 

storage 

The portable chamber was 

tested and demonstrated 

among the farmers. 

OUAT, KASAM 

On-farm equipments 

2.11 Ginger peeler to reduce drudgery and 

time of peeling 

The ginger peeler was 

demonstrated among the 

farmers and they were 

allowed to use the equipment 

in the agro-processing centre 

developed under the project. 

Some local fabricators have 

been contacted for 

commercial production of 

the peeler.     

OUAT, KASAM 

2.12 Low cost multistage ginger washer for 

reducing drudgery and to minimize 

water use 

The ginger washing tank was 

demonstrated among the 

farmers and they were 

allowed to use the equipment 

in the agro-processing centre 

developed under the project. 

Some local fabricators have 

been contacted for 

commercial production of 

the portable washing tank.      

OUAT, KASAM 

Details of these technologies and adoptions are given in Annexure I. 

8. Patents (Filed/Granted) 

S. 

No. 

Title of Patent  Inventor (s) (Name 

& Address) 

Filed/Published/

Granted 

(No./Date)  

Responsible 

Partner 

1 A novel water soluble 

composition obtained 

from ginger and process 

of preparation thereof 

Natural Remedies Pvt. 

Ltd., Bengaluru 

Application filed 

on 20
th

 Jan‟ 2014 

(Patent 

application 

number 

231/CHE/2014) 

Natural 

Remedies Pvt. 

Ltd., Bengaluru 
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9. Linkages and Collaborations  

S. No. Linkages developed 

(Name & Address of 

Organization) 

Date/Period From-To Responsible Partner 

1 Orissa State Rural 

Marketing Society 

(ORMAS) 

April, 2009- Dec, 2013 CTRAN, Bhubaneswar, 

KASAM, Kandhamal, 

IAEET, Koraput, 

OUAT, Bhubaneswar 

2 National Bank for 

Agriculture and Rural 

Development (NABARD) 

April, 2009- Dec, 2013 OUAT, Bhubaneswar 

3 Ruchi spices, Reliance 

Fresh and other market 

players in the state 

April, 2009- Dec, 2013 CTRAN, Bhubaneswar 

4 Centurion University, 

Paralakhemundi 

2012-13 OUAT, Bhubaneswar 

5 State departments of 

agriculture and horticulture 

April, 2009- Dec, 2013 OUAT, Bhubaneswar 

CTRAN, Bhubaneswar, 

KASAM, Kandhamal, 

IAEET, Koraput  

6 Local research stations of 

the University and Krishi 

Vigyan Kendras  (KVKs) 

April, 2009- Dec, 2013 IAEET, Goutam Nagar, 

Koraput,  

KASAM, Kandhamal 

7 State Bank of India, 

Pottangi  

April, 2009- Dec, 2013 IAEET, Goutam Nagar, 

Koraput 

8 Phalad, Bengaluru April, 2009- Dec, 2013 KASAM, Kandhamal 

9 Organic India, Lucknow April 2009- Dec, 2013 KASAM, Kandhamal 

10 Ajatus Software 

KIIT-T31,Campus-11 

Bhubaneswar-751024 

March, 2010- Dec, 

2013 

CTRAN Consulting, 

Bhubaneswar (for website 

hosting and maintenance) 

11 S. S. Datta & Associates, 

288/1,B.B.Chatterjee Road, 

Ground Floor 

Kolkata – 700042 

West Bengal 

Jan, 2012- Dec, 2013 CTRAN Consulting, 

Bhubaneswar (for 

registration of trademark, 

filing of application, follow 

up action, etc.) 

 

10. Status on Environmental and Social Safeguard Framework  

• The project has not disturbed/ nor will disturb the local environmental and social 

status due to intervention. Rather it has facilitated optimal use of the land without 

polluting the environment.  

• In one of the project location, the farmers have been using organic manures with 

minimal use of synthetic fertiliser and pesticides, and hence there is less chance of 
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soil, water and air pollution. In fact, it has promoted soil nutrient balance encoring 

farmers for bio-manuring.  

• There is no stress on water source as cultivation is mostly in rainfed condition and by 

using mostly surface water. The post harvest and primary processing activities are not 

water intensive. 

• As the project has involved people of all social and economic segments, there is less 

change of disturbing the existing social structure.  

• In the economic front, it has augmented the employment status and income level of 

the ginger growers through appropriate market and value addition of the produces. So, 

there won‟t be any economic loss to farmers, rather it will improve their economic 

condition.  

Table 2. Environmental and Social effects 

 

11. Constraints, if any and Remedial Measures Taken 

The local farmers were in general reluctant for new interventions. In particular, the 

farmers of Daringbadi had developed a negative opinion on ginger cultivation in the area 

in view of incidence of peculiar diseases, low yield and consequent huge loss to them. 

They were also doubtful of the future handholding as the OUAT scientists (involved in 

the project) were located at a long distance and might not be available at times of their 

need. However, the consortium partners, namely, KASAM and IAEET have been 

working in the areas for many years on other developmental aspects and their previous 

relationships were pivotal in narrowing the gap and acceptance of project activities by the 

Environmental Social 

Positive effects Negative 

effects 

Mitigation 

measures 

taken to 

minimize the 

negative effects 

Positive effects Nega-

tive 

effects 

Mitigation 

measures 

taken to 

minimize the 

negative 

effects 

Manage soil health, 

aeration, microbial 

growth and soil water 

content 

Mining 

of soil 

nutrients  

Application 

of macro and 

micro 

nutrients  

with organic 

manure 

Socio-economic 

development of 

primary 

producers, 

processors & 

traders 

  

Conserve soil moisture, 

reduce evapo-

transpiration loss 

  Employment 

generation 

  

No stress on water source 

as cultivation is in rainfed 

condition and mostly use 

available surface water, 

post harvest & processing 

activities are not water 

intensive. 

  Positive effects 

on human health 

  

No negative impact on 

biodiversity & natural 

habitat 

  Add taste and 

flavour to food 
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farmers. Even in the first two years of the project, the local consortium partners promised 

the beneficiary farmers a minimum support price in case the crops failed or produce could 

not sold at an acceptable price. 

 

The constraints as regards to the administrative and financial hindrances by the CPI in the 

first few months were duly taken care by the University and the process smoothened after 

delegation of administrative and financial powers to the CPI as per NAIP norms.  

 

12. Publications  

A. Research papers in peer reviewed journals 

S. 

No. 

Authors, Title of the paper,   

Name of Journal, Year, Vol. & Page No. 

NAAS 

Ratings  

Responsible 

Partner 

1 Mohanta B, Dash S K, Panda M K and Sahoo G R. 2014. 

Standardization of process parameters for microwave assisted 

convective dehydration of ginger. Journal of Food Science and 

Technology 51(4): 673-681 

6.9 OUAT, 

Bhubaneswar 

2 Dash S K, Atibudhi H N, Dwivedy S and Dawange S. __. Post 

harvest practices of ginger in Odisha, India- present status and scope 

for development. Agricultural Mechanisation in Asia, Africa and 

Latin America. (Revised manuscript communicated) 

6.3 OUAT, 

Bhubaneswar 

3 Dash S K, Pal U S, Bakhara C K and Panda M K. __ Portable 

evaporatively cooled storage chamber for fruits and vegetables. 

Agricultural Mechanisation in Asia, Africa and Latin America. 

(Revised manuscript communicated) 

6.3 OUAT, 

Bhubaneswar 

4 Atibudhi HN, Das D, Padhy M and Pandey RK. 2012. Technological 

innovations for marketing spice farming profitable in the tribal 

Odisha. Journal of Extension Education 17(1): 44- 52.  

2.0  
OUAT, 

Bhubaneswar 
5 Atibudhi H N and Padhy M. ____. Public private partnership for 

ginger and ginger products in Odisha-India ". Accepted for 

publication by Journal of Extension Systems.   

3.2 OUAT, 

Bhubaneswar 

 

B. Books/ Book chapters/ Abstracts/ Popular articles, Brochures, etc. 

S. 

No. 

Authors, Title of the papers   
Name of Book/ Seminar/ Proceedings/Journal, Publisher, Year, Page No. 

Responsible 

Partner 

Book chapter 

1 Atibudhi H N, Das D, Padhy M and Pandey R K. 2014. Low cost technologies 

for post harvest management of ginger (in) Indigenous Agricultural Practices 

Farmers’ Recent Innovations and Low Cost Technologies of Odisha. pp III- 1-

6. Barik T, Jena S, Behera B and Gulati J M L (Eds.). Department of 

Agronomy, OUAT, Bhubaneswar.  

OUAT, 

Bhubaneswar 

Thesis 

1 Devi Bidyalakshmi Th. 2013. Quality parameters of ginger paste during storage 

and its rheological behaviour. M. Tech. thesis, Orissa University of Agriculture 

and Technology, Bhubaneswar, p 68.  

OUAT, 

Bhubaneswar 

Popular articles (both in English and Odia) 

1 Atibudhi H N, Das D, Padhy M and Pandey R K . 2013. Production status and 

future prospects of ginger in Odisha. Odisha Horticulture II (2):70-79. 
OUAT, 

Bhubaneswar 

2 Atibudhi H N, Das D, Padhy M and Pandey R K. 2013. Jaibika Ada Chasa 

(Production of organic ginger in Odia). Chasira Sansara (OUAT, 

Bhubaneswar) 48(4): 10-14.   

OUAT, 

Bhubaneswar 
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3 Dhalsamant K and Dash S K. 2012. Spices and their uses (in Odia). Chasira 

Sansara (OUAT, Bhubaneswar) 47(3): 34-35. 
OUAT, 

Bhubaneswar 

4 Dwivedy S, Dash S K and Atibudhi H N. 2011. Preparation of ginger ready to 

serve beverage (in Odia). Chasira Sansara (OUAT, Bhubaneswar) 46(4): 38-

39. 

OUAT, 

Bhubaneswar 

Seminar/Symposium/Conference/Workshop Proceedings 

1 Dash S K, Bebarta J P and Mohanta B. 2009. Development of an eco-friendly 

evaporatively cooled structure for short term storage of fresh fruits and 

vegetables. (in) Souvenir of the 54
th
 Annual session of Orissa Engineering 

Congress held during Feb, 2009, Bhubaneswar, India. pp. 1-8. 

OUAT, 

Bhubaneswar 

2 Dash, S K, Khan, Md. K. 2010. Achieving food security through post harvest 

management and value addition.(in) Souvenir of the National Seminar on 

Sustainable Agriculture and Food Security: Challenges and Opportunities held 

during 29-30 Nov, Bhubaneswar, India, pp. 50-53.  

OUAT, 

Bhubaneswar 

3 Dash S K, Panda M K, Atibudhi H N. 2011. Status of value addition of ginger 

in Orissa- a case study.(in) Proceedings of 45
th
 Annual Convention of ISAE 

held during Jan 17-19, 2011, Bhopal, India. 

OUAT, 

Bhubaneswar 

4 Dash S K, Panda M K, Mohanta B and Bebarta, J P. 2011. Development and 

performance evaluation of a microwave assisted convective dryer for fruits and 

vegetables. Souvenir of the 55
th
 Annual session of Orissa Engineering Congress 

held during  Feb 19-20, 2011, Bhubaneswar, India, pp. 233-244,.  

OUAT, 

Bhubaneswar 

5 Dash, S K. 2012. Development of entrepreneurship through fruits and 

vegetables processing industries.(in) Souvenir of Workshop on Post Harvest 

Care and Value Addition of Horticultural Crops held during May 11, 2012, 

Bhubaneswar, India. pp. 86-89. 

OUAT, 

Bhubaneswar 

 

13.  Media Products Developed/Disseminated  

 

Sl. 

No. 

CD, Bulletins, Brochures, 

etc. (Year wise) 

No. of 

Copies 

Distribution Responsible 

Partner 

2009-10 

1 A value chain on ginger and 

ginger products (English leaflet) 

500 Distributed in workshops, 

exhibitions, trade fairs, etc. 

OUAT, 

Bhubaneswar 

2 National Agricultural Innovation 

Project on “A Value Chain on 

Ginger and Ginger Products” 

(English leaflet)  

500 Distributed in workshops, 

exhibitions, trade fairs, etc. 

OUAT, 

Bhubaneswar 

3 Preparation of honey based ginger 

candy (English leaflet) 

500 Distributed in workshops, 

exhibitions, trade fairs, etc. 

OUAT, 

Bhubaneswar 

4 Post harvest management of 

ginger (English technical bulletin) 

500 Distributed in workshops, 

exhibitions, trade fairs, etc. 

OUAT, 

Bhubaneswar 

5 Preparation of dried ginger (Odia 

leaflet) 

500 Distributed in workshops, 

exhibitions, trade fairs, etc. 

OUAT, 

Bhubaneswar 

6 Organic farming of ginger (Odia 

leaflet) 

500 Distributed in workshops, 

exhibitions, trade fairs, etc. 

OUAT, 

Bhubaneswar 

7 Value added products from ginger 

(English leaflet) 

500 Distributed in workshops, 

exhibitions, trade fairs, etc. 

OUAT, 

Bhubaneswar 

8 Scientific farming of ginger and 

its benefits (Odia leaflet) 

300 Distributed in workshops, 

exhibitions, trade fairs, etc. 

OUAT, 

Bhubaneswar 

2010-11 
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9 Ginger cultivation (Video film) - Exhibited in different 

workshops, exhibitions, trade 

fairs, etc. 

OUAT, 

Bhubaneswar 

10 Value added products from ginger 

(Video film) 

- Exhibited in different 

workshops, exhibitions, trade 

fairs, etc. 

OUAT, 

Bhubaneswar 

11 National Agricultural Innovation 

project on ginger (Video film) 

- Exhibited in different 

workshops, exhibitions, trade 

fairs, etc. 

OUAT, 

Bhubaneswar 

12 Poster on value added ginger 

products 

500 Distributed in workshops, 

exhibitions, trade fairs, etc. 

OUAT, 

Bhubaneswar  

and CTRAN,  

Bhubaneswar 
2011-12 

13 A Value Chain on Ginger and 

Ginger Products (English 

technical bulletin) 

100 Distributed to different stake 

holders, government officials 

and guests, ICAR institutes, 

etc.. 

OUAT, 

Bhubaneswar 

14 Krusi Swayam Sahayak 

Samabaya Ltd. Ra Laksha o 

Udheshya  Tatha Shyadasha 

Parichalana Parisad, Sabhapati o 

Sampadakanka Sdhikar , 

Kshyamata O‟ Dayitwa 

Sambandhiya Suchana Pustika 

(Odia leaflet)  

500 Distributed to the stakeholders, 

as well as in workshops, 

exhibitions, trade fairs, etc. 

CTRAN 

Consulting, 

Bhubaneswar  

 2013-14 

15 Value chain management of 

ginger (English technical bulletin) 
50 Distributed to the stakeholders OUAT, 

Bhubaneswar 

16 Value added products from ginger 

(Odia technical bulletin) 
100 Distributed to the stakeholders, 

as well as in workshops, 

exhibitions, trade fairs, etc. 

OUAT, 

Bhubaneswar 

 

14. Meetings/Seminars/Trainings/Kisan Mela, etc. organized 

S. 

No. 

Details of 

Meetings/Seminars/Trainings, etc. 

Duration 

(From-To) 

No. of 

Persons 

Trained 

Budget 

(` in 

lakhs) 

Organizer  

(Name & 

Address) 

 Seminars/ workshops 

1.  Launching workshop of the sub-project 

at Bhubaneswar 
Aug 1, 2009 50 0.300 OUAT, 

Bhubaneswar 

2.  Block level workshop on “Advantage 

of Suprava variety, scientific approach 

of ginger cultivation” at Pottangi 

Feb 17, 2010 50 0.14030 IAEET, Koraput  

3.  Block level workshop on “Advantage 

of Suprava variety, scientific approach 

of ginger cultivation” at Pottangi 

Feb 24, 2010 50 0.14800 IAEET, Koraput 

4.  Workshop on “Value chain 

management of ginger” at Bhubaneswar 
Mar 14, 

2010 
70 0.3853 OUAT, 

Bhubaneswar 

5.  Workshop on “Production and value 

addition of ginger” at Daringbadi 
Mar 19, 

2010 
91 0.46469 KASAM, 

Kandhamal 
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6.  District level workshop on “Scope of 

ginger cultivation and value addition” 

at Koraput 

Mar 19, 

2010 
90 0.39170 IAEET, Koraput 

7.  Block level workshop on “Ginger and 

value added products” at Daringbadi 
Mar 28, 

2010 
77 0.39508 KASAM 

Kandhamal 

8.  Block level training cum workshop  on 

“Ginger and value added products” at 

Daringbadi 

Apr 7, 2010 88 0.25840 KASAM 

Kandhamal  

9.  Seminar on “Value addition of ginger” 

at Daringbadi 
Nov 13, 

2010 
86 0.57651 OUAT, 

Bhubaneswar  

10.  Workshop on “Formation of self help 

cooperative” at Koraput 
Jan 31, 2011 80 0.14 OUAT, 

Bhubaneswar 

11.  Workshop on “Value chain 

management of ginger in Odisha– 

Prospects and Challenges” at 

Bhubaneswar 

Mar 14, 

2011 

50 0.50 OUAT, 

Bhubaneswar 

12.  Workshop on Post harvest management 

of ginger at Daringbadi, Kandhamal 
Mar 18, 

2011 
130 0.38172 KASAM, 

Kandhamal  

13.  Workshop on producer‟s companies/ 

organizations at Koraput 
Dec 14, 

2011 

52  0.21040 OUAT, 

Bhubaneswar 

14.  Seminar on “Ginger and value added 

products” at Daringbadi 
Feb 29, 2012 123 0.34213 KASAM 

Kandhamal 

15.  Traders meet  on ginger and ginger 

products 

Mar 02, 

2012 

50 0.21040 OUAT, 

Bhubaneswar 

16.  Block level workshop on “Ginger and 

value added products” at Daringbadi 
Mar 28, 

2012 
100 0.42081 OUAT, 

Bhubaneswar 

17.  Workshop on producers‟ companies/ 

organizations at Pottangi 
Feb 12,  

2013 
110 0.45963 OUAT, 

Bhubaneswar 

18.  Workshop on producers‟ companies/ 

organizations at Daringbadi 
March 22, 

2013 
100 0.5056 OUAT, 

Bhubaneswar 

19.  Workshop on “A value chain on ginger 

and ginger products” at OUAT, 

Bhubaneswar 

Dec 27, 

2013 

50 0.57684 OUAT, 

Bhubaneswar 

Exposure visits  

20.  Exposure visit on “Harvesting and  

storage of ginger “ at Pottangi 
Jan 28-30, 

2011 
44 0.624  KASAM, 

Kandhamal 

21.  Exposure visit on “Cooperative 

management, marketing of ginger and 

ginger products” at KASAM, Phulbani 

Feb 24-26, 

2011 
13 0.25150 IAEET, Koraput 

Training programmes 

22.  Village level training 
on “Organic farming” at Danekbadi 

Mar 10, 

2010 
27 - KASAM 

Kandhamal 

23.  Village level training on “Organic 

farming” at Chhadakia 
Mar 12, 

2010 
44 - KASAM 

Kandhamal 

24.  Village level training on seed treatment 

at Sikarmaha 
Mar 13, 

2010 
28 - KASAM 

Kandhamal 

25.  Village level training on “Seed 

treatment” at Pangali 
Mar 17, 

2010 
43 - KASAM 

Kandhamal 

26.  Village level training on”Inter 

cropping” at Chhadakia 
Mar 18, 

2010 
25 - KASAM 

Kandhamal 

27.  Village level training on “Land 

preparation” at Dasingbadi  
Mar 20, 

2010 
34 - KASAM 

Kandhamal 

28.  Village level training on “Land Mar 22, 52 - KASAM 
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preparation” at Sikarmaha 2010 Kandhamal 

29.  Village level training on”Harvesting & 

storage of ginger” at Chhadakia 
Mar 23, 

2010 
37 - KASAM 

Kandhamal 

30.  Village level training on “Harvesting 

and storage of ginger” at Pangali 
Mar 26, 

2010 
29 - KASAM 

Kandhamal 

31.  Village level training on “Harvesting 

and storage of ginger” at Dasingbadi 
Mar 29, 

2010 
15 - KASAM 

Kandhamal 

32.  Village level training on “Harvesting 

and storage of ginger” at Sikarmaha 
Mar 30, 

2010 
38 - KASAM 

Kandhamal 

33.  Village level training  on “Primary 

processing of ginger” at Danekbadi 
Oct 28, 2010 12 - KASAM 

Kandhamal 

34.  Village level training on “Value 

addition of ginger” at Chhadakia 
Oct 29, 2010 25 - KASAM 

Kandhamal 

35.  Village level meeting on “Value 

addition of ginger” at Pangali 
Oct 30, 2010 10 - KASAM 

Kandhamal 

36.  Village level meeting on “Value 

addition of ginger” at Dasingbadi 
Oct 31, 2010 17 - KASAM 

Kandhamal 

37.  Village level meeting on “Value 

addition of ginger” at Sikarmaha 
Nov 01, 

2010 
18 - KASAM 

Kandhamal 

38.  Block level training on “Harvesting and 

storage  techniques for ginger” at 

Pottangi 

Jan 31, 2011 68 - IAEET, Koraput 

39.  Block level training on “Value addition 

of ginger” at Bada Nilampadu, Pottangi 

19-Mar-11 41 - IAEET, Koraput 

40.  Block level training on “Value addition 

of ginger” at Khirajhola, Pottangi 

Mar 23, 

2011 
39 - IAEET, Koraput 

41.  Block level training on “Value addition 

of ginger” at Deo Pottangi, Pottangi 

Mar 29,2011 40 - IAEET, Koraput 

42.  Block level training on “Value addition 

of ginger” at Badliguda, Pottangi 

Mar 30, 

2011 
39 - IAEET, Koraput 

43.  Block level training on “Value addition 

of ginger” at Khirajhola 
Feb 29, 2012 51 - IAEET, Koraput 

44.  Block level training on “Value addition 

of ginger” at Bada Nilampadu 
Mar 25, 

2012 
48 - IAEET, Koraput 

45.  Block level training on “Value addition 

of ginger” at Badilguda 
Mar 31, 

2012 
48 - IAEET, Koraput 

 

 
Fig. 69 Exposure visit of farmers to ginger farms 
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Fig. 70 Workshop on primary processing of ginger 

 

Fig. 71 Training on primary processing of ginger 

 

15. Participation in Conference/ Meetings/Trainings/ Radio talks, etc.  

Details of Meetings/Seminars/ 

Trainings/Radio talk, etc. 

Duration (From-

To) 

Budget 

 (in 

Lakh) 

Participant 

(Name & Address) 

Trainings/ conferences, etc. 

Training on Post Harvest Management 

at CIPHET, Ludhiana 

Dec 2-8, 2010 0.5 Mr Diptiranjan Pradhan, 

SRF, NAIP 

Mr Manoranjan Padhy, 

SRF, NAIP 

Training on Post Harvest Management 

at CIPHET, Ludhiana 

Dec 2-8, 2010 0.384 Mr. A. Dash and Mr S. 

Mallick  of KASAM 

Training on Post Harvest Management 

at CIPHET, Ludhiana 

Dec 2-8, 2010 0.55 Mr Pratap Kumar Swain, 

Mr Pradeep Kumar Dalai, 

Mr Santosh Kumar 

Sahoo, of IAEET 

Training on ArcView 10 Feb 9-10, 2011 0.1 Sri Padma Keshari 

Sahoo, CTRAN 

Consulting Pvt. Ltd.  

MDP on Priority Setting, Monitoring 

and Evaluation at IIM, Lucknow 

19-23 Oct, 2009 - Dr. H. N. Atibudhi, CPI 

Dr. S. K. Dash, Co-PI, 

OUAT 

Training programme under NAIP on 

“Project formulation, Risk Assessment, 

Scientific Report Writing & 

Presentation” at IARI, New Delhi 

26
th
 Sep to 30

th
 

Sep, 2011 

- Dr. S. K. Dash, OUAT 

Exhibitions/meetings, etc. 
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Foundation day of Orissa University of 

Agriculture and Technology 

Aug 24, 2010 - OUAT, Bhubaneswar 

Seminar on “Agribusiness and Food 

Industry: Opportunities and 

Challenges” at MAEER‟s MIT, Pune 

18-19 Dec, 2010 - Dr. S. K. Dash, OUAT 

(Lead speaker) 

Review meeting on NAIP project 

chaired by National Director, NAIP at 

DWM, Bhubaneswar 

July 28, 2011 - Dr. H. N. Atibudhi, CPI 

and Dr. S. K. Dash, Co-PI 

Seminar on “Agro processing and 

agricultural marketing” organized by 

APICOL, Bhubaneswar. 

10 Mar 2011 - Dr. S. K. Dash, OUAT 

(Lead speaker) 

Presentation in Health Ingredients 

South America Summit, Novotel,  

Sao Paulo, Brazil 

Aug 9-10, 2011 - NRPL, Bengaluru 

Presentation to marketing team of M/s 

Suan Farma-USA 

Aug 16-19, 2011  NRPL, Bengaluru 

Foundation day of OUAT Aug 24, 2011  OUAT, Bhubaneswar 

Presentation in Vitafoods Asia, Hong 

Kong 

Sep, 2011  NRPL, Bengaluru 

NAIP international training review 

meeting chaired by Hon‟ble DG, ICAR 

ICAR, New Delhi 

Nov 28-30, 2011  Dr. S. K. Dash, OUAT 

99
th
 Indian Science Congress at KIIT, 

Bhubaneswar 

3 to 7 Jan, 2012 - Dr. S. K. Dash 

Product display exhibition by 

ORMAS, Bhubaneswar 

Jan 5-15, 2012  OUAT & KASAM 

Adibasi Mela-Product display 

exhibition  

Jan 26–Feb 5, 

2012 

 OUAT & KASAM 

7
th
 Nutra-India summit, Bengaluru  March, 2012  NRPL, Bengaluru  

(Awarded Best Exhibitor 

of the event) 

Foundation day of Orissa University of 

Agriculture and Technology 

Aug 24, 2012  OUAT, Bhubaneswar 

Exhibition at Trade fair of MSME 

Department, Bhubaneswar 

Dec 23-25, 2012  OUAT & KASAM 

Adivasi Mela, Bhubaneswar Jan 26-Feb 9, 

2013 

 OUAT & KASAM 

Products Display at Orissa State 

Industrial Exhibition 

Jan, 2013  OUAT & KASAM 

Agricultural Science Congress, OUAT, 

Bhubaneswar 

Feb 7-9, 2013  OUAT 

Foundation day of Orissa University of 

Agriculture and Technology 

Aug 24, 2013  OUAT, Bhubaneswar 

Products displayed in State level 

exhibitions like Baliyatra, Sisira 

Sarasa, Fruit Festival, etc. 

2012 and 2013  OUAT, IAEET, KASAM 

and CTRAN 

Radio/ TV talks    

Krishi Darshan   June 17, 2011  Dr. H. N. Atibudhi, 

OUAT 

Krishi Darshan   June 18, 2011  Dr. H. N. Atibudhi, 

OUAT 
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Ada ra Mulyajukta Padartha (Value 

added products from ginger) in Jaya 

Kishan 

Sep 27, 2011  Dr. H. N. Atibudhi, 

OUAT 

Krishi Darshan Mar 15, 2012  Dr. H. N. Atibudhi, 

OUAT 

Ada Chasa (Ginger farming) in Jaya 

Kishan, OTV 

May 22, 2012  - 

Ada Chasa (Ginger farming) in Jaya 

Kishan, OTV 

Aug 22, 2012  - 

Ada Chasa (Ginger farming) in Jaya 

Kishan, OTV 

Sep 19, 2012  - 

 

 

 
Fig. 72 Product display in state level exhibition during 19

th
- 20

th
 may, 2012. 

 
Fig. 73  Hon’ble Minister, Agriculture and Hon’ble Minister, Finance, Agricultural 

Production Commissioner and other dignitaries of the State Government visiting the 

production exhibition stall on OUAT foundation day. 
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Fig.  74 Promotion of products in Hi Europe Frankfurt - November 2012 

 
 Fig. 75 Presentation in 7th Nutra India Summit, Bengaluru, March 2012 

 

 
Fig.  76 Presentation to M/s SuanFarma – USA in October, 2011 
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Fig. 77 Workshop on producers’ companies/organizations & marketing 

 
Fig. 78 and 79 Capacity building of Farmers’ Cooperative Societies 

 

 
Fig. 80 Best Exhibitor Award – Interactive and Best Managed awarded to NRPL, 

Bengaluru in the 7th Nutra India Summit, Bengaluru, 2012 

 

16. Foreign Trainings/Visits: 

S. 

No. 

Name, 

Designation, 

Address of 

the Person 

Visit/Training/Seminar its 

Place, Organization and 

Duration (From-To) 

Dates of 

Seminar 

Delivered 

and  Report 

Submitted 

on Return 

Follow up 

Action 

Total Cost 
(`) 

1 Dr. S. K. Dash,  
Prof. and Head, 

Agricultural 

Processing and Food 

Engineering, College 

of Agricultural 

Engineering and 

Technology, 

Bhubaneswar. 

Training in the field of 

“Extraction of oleoresin 

and other nutraceuticals 

and their encapsulation 

techniques” at the 

University of 

Saskatchewan, 

Saskatoon, Canada. 11
th
 -

31
st
 May, 2011 (21 days) 

 

Report 

submitted 

on 

13/06/2011

. 
Seminar 

delivered 

on 7
th
 Sep, 

2011.  
 

Studied the 

extraction of 

ginger 

oleoresin and 

oil. Provided 

technical 

guidance to 

entrepreneurs 

for SCCO2 oil 

extraction  

` 233415.00 
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17. Performance Indicators 

S. 

No. 
Indicator Total No. 

1.  No. of production technologies released and/or adopted  7 

2.  No. of processing technologies released and/or adopted  12 

3.  
Number of technologies/products commercialized based on NAIP 

research  
5 

4.  No. of new rural industries/enterprises established/ upgraded  4 

5.  
No. of product groups for which quality grades have been agreed through 

NAIP consortia  
2 

6.  
Total no. of private sector organizations (including  NGOs) participating 

in consortium  
4 

7.  No. of farmers involved in consortia activities  810 

8.  Total number of farmers‟ group developed for marketing and processing  2 

9.  
Number of patent/intellectual property protection applications filed based 

on NAIP research  
1 

10.  
Number of patents/intellectual property protections granted/published 

based on NAIP research 
- 

11.  Number of scientists trained overseas in the frontier areas of science   - 

12.  Number of scientists trained overseas in consortium-based subject areas 1 

13.  No. of scientists participated in conference/seminar etc. abroad - 

14.  Success stories   

15.  Incremental employment generated (person days/year/HH)  
Baseline Final 

32 170 

16.  Increase in income of participating households (` per annum) 
Baseline Final 

32807 97216 

17.  Number of novel tools/protocols/methodologies developed  

18.  Publications   

 Articles in NAAS rated journals with ratings more than 6 
1 (published) 

+2 (submitted) 
 Articles in other journals 2 

 Book  -  

 Book Chapter  1  

 Thesis  1  

 Popular Article (English)  1 

 Popular article in other language  3 

 Newspaper Article  4 

 Seminar/Symposium/Conference/ Workshop Presentation  5 

 Seminar/Symposium/Conference/ Workshop Proceedings  5 

 Technical Bulletin  4 

 Manual  - 

 CDs/Videos  3 

 Folder/Leaflet/Handout (both in English and other language) 9 

 Report  8 
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18. Employment Generation (man-days/year) 

S. No. Type of Employment Generation Employment 

Generation up to End 

of Sub-project 

Responsible 

Partner 

1 Ginger farming 6.92 lakh man-days OUAT, CTRAN, 

IAEET, KASAM 

2 Agro-processing 7000 man-days per 

year 

OUAT, CTRAN, 

IAEET, KASAM 

3 Management Consultancy 2487 man-days CTRAN, 

Bhubaneswar 

 

19.  Assets Generated 

(i) Equipment    

S. No. Name of the Equipment with 

Manufacturers Name, Model and Sr. 

No. 

Year of 

Purch-

ase 

Quantity 

(Nos.) 

Total cost  

(` lakh) 

Responsible Partner 

01 Wet grinder 
(20 litres, SS body 20 SWG 1 

phase ) 
 

2009-

10 

02 0.57339 OUAT, Bhubaneswar. 
One each installed in the 

Agro-Processing centres 

(APCs) at Pottangi and 

Daringbadi. 
02 Solar Dryer 

(Tray type, thermosiphon air 

circulation, 10-30 kg/batch: 

Solsen solar) 

2009-

10 

02 

 

1.83699 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi  
03 Ginger slicer 

(750 kg/h with one cutter with 1 

hp motor: Balakrishna 

Engineering) 

2009-

10 

02 0.70225 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi  
04 Ginger peeler 

(20 kg/h capacity: Balakrishna 

Engineering) 

2009-

10 

02  1.18600 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi  
05 Mechanical dryer tray type 50-

150°C, 24 trays 1 no. and 36 

trays 2 nos. 

2010-

11 

03  7.70625 OUAT, Bhubaneswar. 
One each (36 trays) 

installed in the APCs at 

Pottangi and Daringbadi, 

one with 24 trays installed 

in Dept. of APFE, CAET, 

OUAT  
06 Pneumatic sealing machine 8” 

sealing length; 100-1000 g 

impulse sealing system, 8-10 

sealing / min 

2009-

10 

02  

 

1.61568 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Daringbadi and 

Pottangi. 
08 Platform weighting scale, Make: 

Wenser, Capacity 200 kg, 

accuracy 20 g pan size 900x 900 

mm; 

2009-

10 

02  0.36000 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi 
09 Top Pan Digital balance Make: 

Wenser, Model: PGB 6000; 

Capacity 6 kg, accuracy 0.1g  

2009-

10 

02  0.22500 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi 
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10 Rheometer (Brookfield 

programmable LVDV III Ultra  
2009-

10 

01  4.10876 OUAT, Bhubaneswar. 
 

11 Ribbon blender 40-45 kg/batch 

with 2 hp motor  
(Able manufacturer) 

2009-

10 

01  2.22559 OUAT, Bhubaneswar. 
 

12 Shrink wrapping machine 18” 

(W)x 18”(H) tunnel length 24”, 6 

kW 

2009-

10 

01  1.89338 OUAT, Bhubaneswar. 
 

13 Gas Blender 
(PBI Dansensor MAP Mix 9001 

supplied: Elixer Technology) 

2009-

10 

01  3.15000 OUAT, Bhubaneswar. 
 

14 Water Activity Meter Labswift-

aw make : NOVASINA,  
aw 0-1 

2009-

10 

01  1.82000 OUAT, Bhubaneswar. 
 

15 Gas flushing and packaging 

machine (VAC STAR  S-22 with 

vacuum pump 
(supplier: Elixer Technology) 

2009-

10 

01  8.60625 OUAT, Bhubaneswar. 
 

16 NIR Analysis System with solid 

phase attachment and accessories 

( Make: Perten, Model: DA 

7200) 

2009-

10 

01  22.000 OUAT, Bhubaneswar. 
 

17 Head space analyser Checkmate 

II PBI dansensor  
(supplied: Elixer Technology) 

2009-

10 

01  5.11875 OUAT, Bhubaneswar. 
 

18 Gas Chromatograph 
(Thermo fisher scientific; Cerres 

800 Plus) 

2009-

10 

01  12.84375 OUAT, Bhubaneswar. 
 

19 Laptop with Accessories (Dell 

Latitude, Core 2 Duo P 8600 2.4 

GHz) 

2009-

10 

02  1.06000 OUAT, Bhubaneswar. 
 

20 Desktop (Dell Optiplex; Intel 

Core 2 Duo with 22” TFT 

monitor,  with 0.6 kVA UPS 

2009-

10 

02  1.03000 OUAT, Bhubaneswar. 
 

21 Printer HP laser 1008 2009-

10 

02  0.16016 OUAT, Bhubaneswar. 
 

22 AC (Split) carrier Estrella 1.5 T, 

5 star with 4 kVA 140 V 

stabiliser 

2009-

10 

01  0.41400 OUAT, Bhubaneswar. 
 

23 Digital pocket refractometer 

PAL 3(ATAGO Co. Ltd) 0-

93°Brix Range 

2009-

10 

01  0.37850 OUAT, Bhubaneswar. 
 

24 Digital pen type refractometer 

PEN-PRO (ATAGO Co.Ltd) 0-

85°Brix Range 

2009-

10 

01  0.29300 OUAT, Bhubaneswar. 
 

25 Handy Cam 
(Sony HDR XR 500 E) 

2009-

10 

01  0.49800 OUAT, Bhubaneswar. 
 

26 Digital Camera 
(Sony W 230) 

2009-

10 

02  0.27702 OUAT, Bhubaneswar. 
 

27 Incubator 
(450 x 450 x 450 mm) 

2010-

11 

02  0.47025 OUAT, Bhubaneswar. 
 

28 Leg operated PE sealing machine 
(5 line 12” length) 

2010-

11 

03  0.38064 OUAT, Bhubaneswar. 
One each installed in the 
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APCs at Pottangi and 

Daringbadi and at Dept. of 

APFE, CAET, OUAT, 

Bhubaneswar 
29 Mini grinder with 2 HP motors 

capacity 10-15 kg, s.s. body 
2010-

11 

03  0.65700 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi and at Dept. of 

APFE, CAET, OUAT, 

Bhubaneswar 
30 FFS Packaging Machine 

(Make AURO packaging range 

50-100 g, 3 side/4 side sealing) 

2010-

11 

02  4.95000 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi . 
31 Hammer Mill 

(7”x14” 60 kg/h10 hp motor :SR 

Industries) 

2010-

11 

02 1.95400 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi 
32 Weighing balance 

(Gold face, model GFTT LED 

display, capacity 5 kg , accuracy 

0.5 g) 

2010-

11 

03  0.29172 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi and at Dept. of 

APFE, CAET, OUAT, 

Bhubaneswar 
33 Bag Sealing machine 

(75 W stitch range 7 mm) 
2010-

11 

03  0.27144 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi and at Dept. of 

APFE, CAET, OUAT, 

Bhubaneswar 
34 Cold Room 

(5‟x7‟x8‟ temperature range 2-

10°C: Ozone Biotech, Delhi) 

2010-

11 

02  9.11740 OUAT, Bhubaneswar. 
One each installed in the 

APCs at Pottangi and 

Daringbadi and at Dept. of 

APFE, CAET, OUAT, 

Bhubaneswar 
35 Refrigerator SAMSUNG RT 26, 

BDPS (Spectra vision, BBSR)  
2010-

11 

01  0.18800 OUAT, Bhubaneswar. 
 

36 Nephleometer 
Make: BMG Lab Technologies, 

Germany; Model: 504-0140 

2009-

2010 
01 8.64711 

 

NRPL, Bengaluru* 

37 Ussing's Chamber 
Make: Harvard Apparatus Inc, 

USA; Model: CSYS-6-HA 

2009-

2010 
01 3.00981 NRPL, Bengaluru 

38 GC With NPD Detector And 

Accessories 
Make: Agilent 7890A Network 

Gas chromatograph, Singapore; 

2009-

2010 
01 8.282845 

 

NRPL, Bengaluru 

39 HPLC 
Make: Agilent 1200 Series LC 

systems and modules; 

2009-

2010 
01 7.09726 

 

NRPL, Bengaluru 

40 Safety Equipment 
Make: Usha plus, Armour, 

Extant, Naaz refill, Sri, Ravel, 

Nomex fire smit-Meikango, 

2009-

2010 
- 2.82719 NRPL, Bengaluru 
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Scott, Naaz drager 

41 pH meter 2009-

2010 

01 0.2394 NRPL, Bengaluru 

42 Vortex mixer 2009-

2010 

01 0.19301 NRPL, Bengaluru 

43 Refrigerated centrifuge 2009-

2010 

 3.140275 NRPL, Bengaluru 

44 Electronic balance 2009-

2010 

01 0.625 NRPL, Bengaluru 

45 Gut box 2009-

2010 
01 2.27734 NRPL, Bengaluru 

46 Electrification 
Sheet-16SWG CRCA; ACB-

MCCB, MCB, Contactor, Relay-

L&T; Meter-Elmeasure; Selector 

switch-Salzar; Push button & 

indicator lamps-Vaishno 

2009-

2010 
 5.02875 NRPL, Bengaluru 

47 MS structures, platforms and 

supports 
2009-

2010 
- 12.855205 2010-11 

48 Process Piping, fittings, Globe 

Valve & Steam Trap 
2009-

2010 
- 7.392335 NRPL, Bengaluru 

49 LC-MS-MS 
Make: Thermo-TSQ-Quantum 

Access Max LC/MS system; 

Model: TSQ Series Moss 

Spectrometry System 

2010-

2011 
01 67.85753 NRPL, Bengaluru 

50 Laptop make: Sony  

VPC CW 12EN/BU 

 2009-

10 

01 0.718 CTRAN Consulting, 

Bhubaneswar 

*The costs of items mentioned against NRPL are 50% of the actual cost, as 50 % was borne by NAIP and the 

balance by NRPL. 

(ii) Works 

S. 

No. 

Particulars of the Work,  

Name and Address of 

Agency Awarded the 

Work 

Year of 

Work Done 

Quantity 

(Nos.) 

Total 

Cost 

(` in 

lakhs) 

Responsible 

Partner 

1 Primary Processing Centre at 

Pottangi 

2009-10 1 15.00000 OUAT, 

Bhubaneswar 

2 Primary Processing Centre at 

Daringbadi 

2009-10 1 15.00000 OUAT, 

Bhubaneswar 

3 Secondary Processing Centre 

at Anniyalam, Tamilnadu 

(under NRPL, Bengaluru) 

2009-10 1 35.00000 NRPL, Bengaluru* 

*The costs of items mentioned against NRPL are 50% of the actual cost, as 50 % was borne by NAIP and the 

balance by NRPL. 

(iii)  Revenue Generated 

S. No. Source of Revenue Year Total amount (`) Responsible Partner 

Not applicable 

(iv)  Livestock 

S. No. Details of Livestock 

(Breed, etc.) 

Year of 

Procurement/Production 

Nos. Total Cost 

(`) 

Responsible 

Partner 

Not applicable 
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20.  Awards and Recognitions 

S. No. Name, 

Designation, 

Address of 

the Person 

Award/ 

Recognition 

(with Date) 

Institution/ Society 

Facilitating (Name 

& Address) 

Responsible Partner 

1 Natural Remedies 

Private Limited, 

Bengaluru 

Best exhibitor 

award  

March 2012 

7th Nutra Asia-

Summit, Bengaluru, 

India 

Natural Remedies Private 

Limited, Bengaluru 

 

21. Value chain models 

 

Fig. 81 Supply chain of ginger before project interventions 
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Fig. 82 Value chain of ginger after project intervention 
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Fig. 83 Activity chain in the project 
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Table  2 Interventions and outcome matrix under the project 
S

u
st

a
in

a
b

il
it

y
 

Expansion of 

private nurseries  

Expansion of area 

under improved 

variety and 

adoption of 

improved 

cultivation 

practices  

Follow up on 

Improved post 

harvest 

technologies;  

Expansion of 

storage capabilities 

  

Strengthening of 

farmers‟ Co-op 

Societies; 

Maintenance of value 

chain  

Refresher 

programmes ; 

Establishment of 

food processing 

training centre  

Im
p

a
ct

 

Better plant 

population with 

higher yield;  

Better 

management; 

Reduced 

drudgery  

Increase in farm 

income, increase 

in employment; 

more than 1.38 

lakh man-days per 

year employment 

generation.    

Increase in farm 

income;  

Export/ trade 

promotion;  

Reduced distress 

sale  

Assured market;  

Better return;  

Reduced losses at 

farmers‟ point  

Increased 

production/ 

productivity;  

Increased value 

addition;  

Increased income  

O
u

tc
o

m
e
 

Availability of 

good quality 

seed;  Seed rate 

reduced from  

15-20 q/ha to 

12.5-15 q/ha and 

at least 10% 

increase in 

production by 

seedlings planted 

in April; 

Reduced 

drudgery and 

water use.  

Productivity 

increased from 65 

q/ha to more than 

140 q/ha; 

Production of 

more than 15000 

tonnes in 1120 ha 

in 5 years.  

Presently 800 

farmers of more 

than 50 villages 

adopting this 

practice.  

Value added 

products;  

Improved income; 

7000 man-

days/year of 

additional 

employment in two 

agro-processing 

centres; Losses of 

ginger reduced 

from 36% to less 

than 12% level;  

Sale of raw as well as 

processed products;  

Better bargaining power 

of producer 

organizations.  

Increased 

awareness of 

production and 

processing of 

ginger, more 

employment and 

income in the field 

of ginger 

production and 

value addition.  

In
te

rv
en

ti
o

n
 

Improved 

method to 

maintain better 

plant population;  

Ginger nurseries; 

Seed treatment  

Improved 

varieties;  

Refinement of 

cultural practices; 

Improvement in 

input delivery 

system; 

Participatory 

approach  

Value addition at 

farmers‟ level as 

well as in PPFs; 

Reduction of losses 

with proper PHM 

and storage; 

Secondary 

processing; Product 

certification; 2 

primary processing 

facility and one 

secondary 

processing unit.  

Promotion of two 

producers‟ 

organisations; Better 

seeds and management 

for better product; 

Linkage with market;  

Product branding and 

certification; 

Trademark ODIZIN 

registered; product 

displays in national/ 

international 

exhibitions and trade 

fairs  

Total 19 

workshops (1497 

benef.), 24 

trainings (828 

benef.) and two 

exposure visits (57 

benef.) conducted. 

Participated in state 

level/ international 

exhibitions and 

information 

circulation through 

mass media.  

R
ea

so
n

 

High seed rate; 

Poor capital base 

of farmers (High 

cost trade credit);  

Lack of proper 

storage facility  

Traditional 

agronomic 

practices causing 

damage of crop; 

Traditional 

varieties/ less 

adoption of HYV/ 

process-able 

varieties; No 

commercial 

farming; Scattered 

cultivation;  

Lack of storage 

facility; Lack of 

proper post harvest 

management;  

No value addition/ 

processing; Un 

processable 

variety; Lack of 

information/ 

training  

Improper quality 

produce;  

Unorganised marketing 

and no direct market 

access;  

No product branding 

and certification;  

No institutional frame 

work;  

Lack of supply chain  

Lack of awareness 

/ training  

Is
su

e
 

Insufficient 

planting material 

in the region  

Low production;  

Low productivity  

Loss of 

commodity;  

Loss in price  

Poor market access;  

Poor quality produce  

Lack of human 

resource  
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22. Success stories 

 

Name: Mr. Murja Gasi 

Village: Badiliguda 

Block: Pottangi 

District: Koraput  

Age: 35 

Gender: Male 

Caste: Schedule Tribe (ST)  

Education: 7
th

 

Occupation: Farming 

 

Mr. Murja Gasi son of Mr. Murja Dana, a native of Badiliguda village has 1 acres of own 

patta land & 1 acre encroached land. The main occupation of Mr. Murja Gasi is farming. 

 

Before beginning of the project he was farming a small quantity ginger just to meet the 

interim cash requirements. He was adopting traditional method by using local seeds. Though 

he was not happy with the return, he had no 

other options and the topography of his land 

was not suitable for other crops. There was no 

irrigation facility in the area and the water 

available was not sufficient for vegetables. 

After being motivated by the NAIP team, he 

participated in the training programmes on 

improved method of ginger farming and was 

highly motivated for taking up the crop in a 

larger area. He planted 18 quintals of 

„Suprabha’ ginger seed materials in his field. 

Under the guidance and supervision of the NAIP team, he  harvested 160 quintals in the first 

year itself. He earned an overwhelming profit of ` 332690. subsequently he has spread the 

area of ginger cultivation and he is happy to share that he could meet the expenses of the 

marriage of his daughter, constructed two rooms with asbestos roof, and could meet other 

household and health care expenses from ginger farming alone. He has been a role model in 

his area and has started giving technical guidance to the farmers in the neighboring villages 

on different aspects of ginger cultivation.  

 

 

Name: Mr. Maheswar Sahu 

Village: Pangali 

Block: Daringibadi 

District: Kandhamal 

Age: 45 

Gender: Male 

Caste: OBC 

Education: 9
th 

class 

Occupation: Farming 
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Mr. Maheswar Sahu son of Mr. Raghunath 

Sahu, a native of Pangali village has 6 acres of 

own patta land & his main occupation is 

farming. Being intervened by NAIP team, he 

was motivated to take up the ginger cultivation. 

He adopted the package of practices 

recommended by the NAIP team and in the first 

year itself could harvest 100 quintals of ginger 

from 10 quintals of seed planted in his field. He 

also attended trainings imparted by the project 

and was interested for preparing dehydrated products from ginger. He processed 67 quintals 

of green ginger and got 10.8 quintals of flakes. His 

field was also certified for organic cultivation from 

the CUC, Holland and thus from the dehydrated 

ginger he could earn `2.16 lakhs.   

 He invested a portion of his disposable 

income for a grocery shop & rest amount for food, 

health and education of his family members. He 

increased the area of ginger in subsequent years. 

He has now become an example of successful 

entrepreneur in the area. He is now convinced that 

value addition to raw ginger would fetch more income and will help avoidance of distress 

sale in the area.  

 
Name: Mr.Champi Jaya 

Village: Bada Nilampadu 

Block: Pottangi 

District: Koraput  

Age: 27 

Gender: Male 

Caste: Schedule Tribe (ST)  

Education: 9
th

 

Occupation: Farming 

 

Mr.Champi Jaya is having 1.8 acres of own land (Patta land) and he has 0.5 acre of 

encroachment land. Main occupation of Mr. Jaya is cultivation of upland rice, ragi and 

ginger. 

Prior to our intervention Mr. Jaya was farming ginger by adopting traditional method by 

using local varieties of seeds and the return was meager . He was one of the selected 

beneficiaries under the project. The project team motivated him for adopting scientific 

method of cultivation. He attended training programmes conducted by OUAT/ IAEET on 

different occasions. In the first year, i.e. during 2009-10, he cultivated ginger cv. „Suprabha‟ 

in an area of 0.40 acres and harvested 18.50 q of ginger. He was very much impressed and 

increased the area of cultivation to 1.25 acres of land and planted „Suprabha‟ variety seeds 

under the guidance of NAIP project team and adopted the scientific methods very closely. 

His harvest during the year 2010-11 for the above area was 78.75 q. During the year 2010-11, 

he processed 5 q of green ginger and got 0.8 q of dried flakes. He got `12000/- by sell of the 

dried product only. 

During 2011-12, he further increased his crop area to 1.50 acres. From the income of ginger 

cultivation, he is now able to meet his family expenses round the year. He has constructed a 

pucca house of his own. He has purchased a bicycle and radio. He has also kept some amount 
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in the bank for his future needs. Now he is proud to be a ginger farmer and attributes his 

success to the NAIP team and the project. 

 

23.  Steps Undertaken for Post NAIP Sustainability 

 Two farmers‟ cooperative societies for ginger growers have been formed and registered 

under Odisha Co-op. Societies act, which will work towards collective marketing and 

elimination of exploitation by middlemen. 

 The business plan for farmers‟ cooperatives as well as for the primary processing facilities 

have been prepared.  

 The cooperative societies are further being strengthened by capacity building programmes 

and by linking them with suitable agencies. The activities such as producer-marketer 

interface, market promotion efforts are still continuing. 

 Capacity building of ginger growers on scientific methods of production, post-harvest and 

primary processing technology will be conducted post-NAIP period and there would be 

transfer of technology through trainings, workshops and handholding support to ginger 

growers through other programmes of the government. 

 Horizontal expansion is promising and other agencies like Western Odisha Rural 

Livelihood Project, Watershed development, etc. have also taken up interventions related to 

ginger cultivation in some other areas.  

 The two primary processing facilities developed under the project will be operated under 

PPP mode. The secondary extraction facility at NRPL, Bengaluru will be used for value 

addition of ginger and commercial production of produces developed under the project as 

NR-ginger and ginger extracts. 

 The efficacy study and safety study of the high value added products developed at NRPL, 

Bengaluru will be continued with the objective of obtaining the end product as an effective 

medicine/ nutraceutical. 

 Efforts have been initiated to start a Food Processing Training Centre in one of the facility 

with Govt. of India-Ministry of Food Processing Industries funding so as to train the local 

entrepreneurs on different aspects of post harvest management and food processing.  

 A super critical fluid extraction plant has come up in the state within 300 kms for the 

project locations, which has approached the project partners for raw materials (ginger as 

well as ginger flakes) as well as for providing them guidance as regards to production and 

processing of ginger.  

 More and more export houses have started contacting the Consortium partners for procuring 

ginger and ginger flakes.  

 

24. Possible Future Line of Work  

 Two farmers‟ cooperative societies, which have been formed under the sub-project will be 

given continued support as regards to both technical and management aspects for the 

overall benefit of the ginger farmers. 

 Technical guidance will be provided to the enterprising farmers for increasing the area 

under ginger cultivation and for value addition in close collaboration with the Krishi 

Vigyan Kendras (KVKs) of the state agricultural university located in the ginger farming 

areas.  

 Refresher training programmes and workshops will be conducted for the ginger farmers to 

keep them updated on the latest developments in the field. The farmers will be periodically 
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interacted so as to continuously monitor the progress of the beneficiaries of the project and 

to suggest remedial measures if required. 

 More interactions will be carried with the state government machinery and the extension 

staff of the agriculture department to adopt the model in other areas of the state when there 

is possibility of ginger farming. 

 

 

25. Personnel 

(Staff of Lead Centre & Partner-wise, their Name, Designation, Discipline and Duration) 

 From – To (DD/MM/YYYY) 

Research Management (CL)  

1. Prof. D. P. Ray, Vice Chancellor, Orissa University of 

Agriculture and Technology, Bhubaneswar 
15/04/2009-16/03/2013 

2. Prof. M. Kar, Vice Chancellor, Orissa University of 

Agriculture and Technology, Bhubaneswar 
16/03/2013-31/12/2013 

Scientific  

Lead Centre, OUAT, Bhubaneswar  

1. Dr. H. N. Atibudhi, Prof. and Head, Agricultural 

Economics, College of Agriculture, Bhubaneswar 
Consortium PI during 
15/04/2009-30/09/2013 

2. Dr. S. K. Dash, Prof. and Head, Agricultural Processing 

and Food Engineering, College of Agricultural Engineering 

and Technology, Bhubaneswar.  

Consortium PI during 
01/10/2013-31/12/2013 
Consortium Co PI during 

15/04/2009- 30/09/2013 

3. Dr. Arun Kumar Dash 
Professor, Dept. of Horticulture, College of Agriculture, 

Bhubaneswar 

15/04/2009-31/12/2013 

4. Dr. Manoj Kumar Panda 
Associate Professor, AICRP on Post Harvest Technology, 

CAET, Bhubaneswar 

15/04/2009-31/12/2013 

5. Dr. Dilip Kumar Das 
Breeder, High Altitude Research Station,  
Pottangi, Koraput 

15/04/2009-31/12/2013 

6. Dr. R. K. Mishra 
Associate Professor, Dept. of Agril. Economics,  
College of Agriculture, Bhubaneswar 

15/04/2009-31/12/2013 

7. Dr. P. Sial,  
Sr. Breeder, High Altitude Research Station,  
Pottangi, Koraput 

17/11/2012-31/12/2013 

CTRAN Consulting Pvt. Ltd.  
1. Mr. Ashok Singha, CCPI,                                   

Managing Director, CTRAN Consulting Ltd.            Agriculture, 

Business Management & Administration 

15/04/2009 – 31/12/2013 

2. Mr. Saroj Kumar Nayak, 

Associate Vice President, CTRAN Consulting Ltd.                                                           

Project Planning & Management 

15/04/2009 – 31/12/2013 

3. Mr. Prakash Chandra Panigrahi 

Asst. Manager – Accounts,  

CTRAN Consulting Ltd. Accounts & Finance                                                             

15/04/2009 – 31/12/2013 

Natural Remedies Pvt. Ltd., Bengaluru   

1. Dr. Amit Agrawal, CCPI 
Director (R&D), Natural Remedies Pvt. Ltd., Bengaluru 

15/04/2009 – 31/12/2013 
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Specialisation: Herbal medicines, Bioassay, 

Phytochemistry, Pharmacology 
KASAM, Kandhamal  

1. Sri P. C. Pattnaik, CCPI 
Secretary, KASAM, Phulbani, Kandhamal 
Agriculture  

2. Sri Sanjit Pattnaik, CCPI 
Secretary, KASAM, Phulbani, Kandhamal 
Agriculture  
 

15/04/2009 – 30/06/2013 
 

 
01/07/2013 – 31/12/2013 

IAEET, Koraput  

1. Mr. Srinivas Pattnaik, CCPI 
Director, IAEET, Koraput  
Natural resource management, organic farming 

15/04/2009 – 31/12/2013 

Contractual  

OUAT  

1. Himansu Sekhar Biswal, RA 01/09/2009-19/07/2010 

2. Bipin Bihari Mohanty, RA 01/09/2009-12/09/2011 

3. Manoranjan Padhy, SRF 22/01/2010-31/09/2013 

4. Dipti Ranjan Pradhan, SRF 01/09/2009-22/07/2011 

5. Suchismita Dwivedy, RA 18/10/2010- 31/03/2012 

6. Diwange Sandeep Popatrao, SRF 05/09/2011- 31/07/2012 

7. Dibyendu Das, RA 01/01/2013- 31/12/2013 

8. Rakesh Kumar Pandey, SRF 17/12/2012-07/09/2013 

9. Nomami Gohain, SRF 15/12/2012- 31/12/2012 

10. D. P. Bahalia, Office Asst. 01/02/2010-31/12/2013 

CTRAN Consulting Ltd. 

1. Mr.Sasanka Lenka,  15/04/2009 – 01/05/2010 

2. Mr.Mohd. Moonis,                                                       15/04/2009 – 10/04/2010 

3. Mr. Padma KeshariSahoo                                          02/05/2010 – 07/05/2011 

4. Mr. Rajesh Kumar Jena                                              11/04/2010 – 31/03/2012 

5. Mr. Saroj Kumar Nayak                                    08/05/2011 – 11/09/2011 

6. Mr. Ashok Kumar Patnaik 12/09/2011- 31/12/2013 

IAEET, Koraput 

1. Mr. Biswa Sankar Das, RA 01/01/2010-30/08/2010 

2. Mr. Santosh Kumar Sahu, RA 01/09/2010-31/03/2011 

3. Mr. Indranil Panti, RA 01/04/2011-31/12/2011 

4. Mr. Manmath Tripathy, Field Asst. 01/01/2010-28/02/2011 

5. Mr. Priyabrata Khamar, Field Asst. 01/01/2010-31/03/2013 

6. Mr. Parameswar Bagh, Field Asst. 01/08/2011-31/12/2013 

7. Mr. Sarat Kumar Naik, Field Asst. 01/03/2011- 31/07/2011 

8. Mr. Rushikesh Patnaik , Field Asst. 01/07/2013-31/12/2013 

KASAM, Kandhamal 

1. Mr. Abhijit Das, RA 01/12/2009-31/12/2012 

2. Mr. Jagannath Sahoo, Field Asst. 08/12/2009-31/03/2012 

3. Mr. Raj Kumar Sahu, Field Asst. 18/12/2009-11/02/2011 
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26. Governance, Management, Implementation and Coordination 

A.   Composition of the various committees (CIC, CAC, CMU, etc.) 

Consortium Implementation Committee (CIC) 

Chairman 

Prof. Debi Prasad Ray, Vice Chancellor, Orissa University of Agriculture and 

Technology, Bhubaneswar (01.04.2009-17.12.2012) 

Prof. Manoranjan Kar, Vice Chancellor, Orissa University of Agriculture and 

Technology, Bhubaneswar (16.03.2013-31.12.2013) 

Members 

Dean of Research, OUAT, Bhubaneswar 

Dean, College of Agriculture, Bhubaneswar 

Dean, Extension Education, OUAT, Bhubaneswar 

Director, PME, OUAT, Bhubaneswar 

Registrar, OUAT, Bhubaneswar 

Comptroller, OUAT, Bhubaneswar 

Dr. Sanjaya K Dash, Consortium Co-Principal Investigator and Professor & Head, 

Dept of APFE, CAET, OUAT, Bhubaneswar 

Dr. Manoj K. Panda, Associate Professor, In-charge, Central instrumentation 

Facility, OUAT, Bhubaneswar 

Dr. Arun K. Dash, Professor, Dept. of Horticulture,  CA, OUAT, Bhubaneswar 

Dr. R.K. Mishra, Associate Professor, Dept. of Agril. Economics, CA, OUAT, 

Bhubaneswar 

Dr. Dilip K. Das, Breeder, High Altitude Research Station, Pottangi, Koraput 

Project Coordinator, KVK, Semiliguda, Koraput 

Project Coordinator, KVK, Kandhamal 

Mr. Ashok Singha, CCPI and Managing Director, CTRAN Consulting Pvt Ltd., 

Bhubaneswar 

Dr. Amit Agarwal, CCPI and Director (R&D), Natural Remedies Pvt. Ltd., 

Bengaluru   

Mr. Srinivas Pattnaik, CCPI and Director, IAEET, Koraput 

Sri P. C. Pattnaik, CCPI and Secretary, KASAM, At/Po- Phulbani, Kandhamal 

Dr. H.N. Atibudhi, Consortium Principal Investigator and Professor & Head, Dept of 

Agril. Economics, CA, OUAT, Bhubaneswar (25/04/2009-30/09/2013) 

 

Consortium Advisory Committee (CAC) 

Chairman 

Prof. P. Das, Fellow, NAAS and Chairman, The Science Foundation for Tribal & 

Rural Resource Development, C-122 (HIG), State Housing Board Colony, 

Baramunda, Bhubaneswar- 751003  

Members  

Dr. S. N. Mohanty, Advisor, SoA University, Bhubaneswar and Former Dean, 

College of Agricultural Engineering and Technology, OUAT, Bhubaneswar 

Mrs. Mami Nayak, Zilla Parishad Member, At/Po- Simonbadi, Kandhamal 

Mr. Dillip Kanungo, Agro Building Pvt Ltd., Coffee Plantation, Dudhar, via 

Semiliguda, Koraput 
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Consortium Monitoring Unit (CMU) 

Chairman 

Dr. M. M. Panda, Dean of Research, OUAT, Bhubaneswar (15/04/2009-30/09/2011) 

Dr. S. S. Nanda, Dean of Research, OUAT, Bhubaneswar (01/10/2011-24/08/2012) 

Dr. P. K. Das, Dean of Research, OUAT, Bhubaneswar   (since 25/08/2012) 

Members  

Dean, Extension Education, OUAT, Bhubaneswar 

Dr. H.N. Atibudhi, Consortium Principal Investigator, Professor & Head, Dept of Agril. 

Economics, CA, OUAT, Bhubaneswar  (15/04/2009-30/08/2013) 

Dr. Sanjaya K Dash, Consortium Co-Principal Investigator, Professor & Head, Dept of 

APFE, CAET, OUAT, Bhubaneswar 

Dr. Manoj K. Panda, Associate Professor, In-charge, Central instrumentation Facility, 

OUAT, Bhubaneswar 

Dr. Arun K. Dash, Professor, Dept. of Horticulture,  CA, OUAT, Bhubaneswar 

Dr. Dilip K. Das, Breeder, High Altitude Research Station, Pottangi, Koraput 

Dr. R.K. Mishra, Associate Professor, Dept. of Agril. Economics, CA, OUAT, Bhubaneswar 

Mr. Sasanka Lenka, Consultant, CTRAN Ltd, Bhubaneswar 

Mr. Srinivas Pattanaik, CCPI and Director, IAEET, Koraput 

Dr. Amit Agrawal, CCPI and Director (R&D), Natural Remedies Pvt. Ltd., Bengaluru 

Sri P.C. Pattanaik, CCPI and Secretary, KASAM, At/Po- Phulbani, Kandhamal 

B. List of Meetings organized (CIC, CAC, CMU, etc.) 

Sl. No.  Date Place & Address (where meeting was organized) 

Consortium Implementation Committee (CIC) 
1 01.08.2009 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

2 25.01.2010 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

3 01.12.2010 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

4 16.11.2011 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

5 26.12.2011 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

6 17.11.2012 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

7 22.06.2013 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

8 25.09.2013 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

9 31.12.2013 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

Consortium Advisory Committee (CAC) 

1 01.08.2009 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

2 08.09.2009 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

3 09.02.2010 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

4 26.07.2010 Natural Remedies Pvt. Ltd., Hosure Road, Bengaluru  

5 15.02.2011 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

6 09.09.2011 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

7 17.09.2012 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

8 13.11.2013 Dr. S. Radhakrishnan Hall, OUAT, Bhubaneswar 

Consortium Monitoring Unit (CMU) 

1 20.03.2010 Conference Hall of Dean of Research, OUAT 

2 07.02.2011 Chamber of CPI & HOD, Department of Agril. Economics, 

College of Agriculture, OUAT 
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Part-III: Budget and its Utilization 

STATEMENT OF EXPENDITURE (Final) 

(Period from 15/04/2009 to 31/12/2013) 
 

Sanction Letter No.  F 1 (5)/2007-NAIP, dated March 27, 2009 

Total Sub-project Cost:  ` 709.6091 lakhs 

Sanctioned/Revised Sub-project cost (if applicable)  ` 617.41203 lakhs 

Date of Commencement of Sub-project  15
th

 April, 2009 

Duration: From  15/04/2009 to 31/12/2013 (DD/MM/YYYY) 

Funds Received in each year 

I Year    :   ` 347.24450 

II Year   :   `108.18595 

III Year   :   `59.06858 

IV Year    :   `23.45253 

V Year   :  `43.18952 

Bank Interest received on fund (if any) ` 

Total amount received: ` 581.14108 

Total expenditure  : ` 595.70943 

Expenditure Head-wise: 
 

Sanctioned Heads 
Funds 

Allocated 
(*) 

Funds Released 
Total 

Release 

Expenditure Incurred 
Total 

Expenditure 
Balance 

As on 

Requirement 
of additional 

funds 1st Year 2nd Year 3rd Year 4th Year 5th Year 1st Year 2nd Year 3rd Year 4th Year 5th Year 

A. Recurring Contingencies                               

1. TA 14.46748 2.25000 2.73650 2.13348 1.58759 2.48282 11.19039 2.08938 4.23902 2.60719 2.72553 1.64179 13.30291     

2. Workshop 9.93075 3.75000 0.43000 1.59163 0.00000 1.49690 7.26853 2.20922 2.91004 1.92726 0.96524 1.40284 9.41460     

3. Contractual services./RA/SRF 137.93567 23.86420 26.91754 19.71500 5.76389 25.05659 101.31722 18.05310 30.67781 34.43083 26.14343 20.18090 129.48607     

4. Operational Expenses 125.38404 22.26000 38.03562 27.05579 12.89443 6.60877 106.85461 31.38088 28.44437 29.47646 23.97229 7.22999 120.50399     

Sub Total of A  (1-4) 287.71794 52.12420 68.11966 50.49590 20.24591 35.64508 226.63075 53.73258 66.27124 68.44174 53.80649 30.45552 272.70757     

                                

B. HRD Component                               

(5) Training 8.77152 3.45000 2.71668 0.24472 0.12500 -0.12500 6.41140 1.49333 3.22632 2.33415 0.00000 0.00000 7.05380     

(6)Consultancy  0.00000 0.50000 0.00000 0.00000 0.00000 0.00000 0.50000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000     

Sub Total of B (5-6) 8.77152 3.95000 2.71668 0.24472 0.12500 -0.12500 6.91140 1.49333 3.22632 2.33415 0.00000 0.00000 7.05380     

                                

C. Non - Recurring                               

7. Equipments. 235.30822 225.00000 5.00000 0.00000 0.00000 0.75000 230.75000 109.22771 118.47460 0.00000 0.00000 0.00000 227.70231     

8. Furniture. 2.82263 1.00000 1.00000 0.00000 0.00000 0.75000 2.75000 1.91183 0.99412 0.00000 0.00000 0.00000 2.90595     

9. Works (new/renovation) 65.00000 55.00000 10.00000 0.00000 0.00000 0.00000 65.00000 42.71357 22.28643 0.00000 0.00000 0.00000 65.00000     

10. Others (Animals,Books etc.) 0.00000 0.00000 10.00000 0.00000 0.00000 0.00000 10.00000 0.00000 3.97080 0.00000 0.00000 0.00000 3.97080     

Sub Total of C  (7-10) 303.13085 281.00000 26.00000 0.00000 0.00000 1.50000 308.50000 153.85311 145.72595 0.00000 0.00000 0.00000 299.57906     

Sub Total:  (A+B+C) 599.62031 337.07420 96.83634 50.74062 20.37091 37.02008 542.04215 209.07902 215.22351 70.77589 53.80649 30.45552 579.34043     

D)     Institutional Charges 17.79172 5.87130 2.59392 2.32687 0.78098 2.15269 13.72576 4.25985 3.55451 3.42931 2.93763 2.18770 16.36899     

GRAND TOTAL (A+B+C+D) 617.41203 347.24450 108.18595 59.06858 23.45253 43.18952 581.14108 213.33887 218.77802 74.20520 56.74412 32.64322 595.70943 -14.56835   

* Institutional charges is 10% of the recurring 

contingencies for the Lead Consortium and 5% for 

Consortia Partners. 

 

Date: 6
th

 June 2014 (Sanjaya K Dash) 

 Consortium Principal Investigator 
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PART-IV: DECLARATION 

 

This is to certify that the final report of the Sub-project has been submitted in full 

consultation with the consortium partners in accordance with the approved objectives and 

technical programme and the relevant records, note books; materials are available for the 

same. 

 

                                
                             (Sanjaya K Dash) 

Bhubaneswar 

Date: 06
th

 June 2014 

              Consortium Principal Investigator 

 

 

 
(Ashok Kumar Singha) 

06.06.2014 

Consortium Co-Principal Investigator 

 

 
(Amit Agrawal) 

06.06.2014 

Consortium Co-Principal Investigator 

 

 
(Srinivas Pattnaik)  

Consortium Co-Principal Investigator 

 

 
(Sanjit Pattnaik) 

Consortium Co-Principal Investigator 

 

 

                                                                        
(Prof. M. Kar) 

Vice Chancellor, 

Orissa University of Agriculture and 

Technology 

and Consortium Leader 
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Annexure I 

Details of Technologies Developed/ Validated/ Adopted 

Use of HYV ‘Suprabha’ 

1. Title of the Sub-project :  A Value Chain on Ginger and Ginger Products 

2. Name of the CPI/CCPI : Dr. S. K. Dash 

3. Title of the Technology :  Use of HYV „Suprabha‟ 

4. Information on Existing Farming System, Practices, Productivity Levels and 

Income in the Target Area: The farmers used various indigenous cultivars like Raikia, 

Himachal and many non-descript varieties, which have low production potential and are 

more prone to diseases and pest attack. 

5. Key Intervention(s) Introduced: Use of elite cultivar „Suprabha‟ developed by the High 

Altitude Research Station of OUAT was promoted along with improved package of 

practices. The variety has good production potential, marketable characteristics and meets 

industry quality parameters, thus helps in giving good return to the primary producers as 

well as in improving profit margin for the processors. „Suprabha‟ has oleoresin content as 

high as 8.9% and oil recovery of 1.9%. The variety is ideal for hilly and drought prone 

areas, early and late sown conditions. It is also suitable for both green and dry ginger. 

The dry recovery is about 20.5%, and the crude fibre content is 3.8-4.4%. The gingerol 

content is 1.75% for oven dried sample and 1.88% for sun dried sample. The shogaol 

content for „Suprabha‟ is also good, i.e. 0.06% and 0.05% for oven dried and sun dried 

samples. Thus, „Suprabha‟ offers a better potential for use by industry. 

6. Results:  The change in variety only could increase the production by 33% over the local 

varieties. Along with the improved package of practices, the yield increased to more than 

140 q/ha during 2013-14 from the base value of 65 q/ ha in 2009-10. During the year 

2013-14, the area under the HYV „Suprabha‟ was 320 ha (in 56 villages of the project 

area) with a total production of 4582 MT. The crop had also good processability and 

demand by the industry. The net income could be increased by ` 1.53 lakhs/acre and the 

B. C. ratio has been found out as 2.21:1. 

7. Brief Description of Technology for Release:  

The complete package of practices of ginger recommended for the eastern ghat highland 

zone of Odisha is placed in Annexure II.  

8. Expected Outcome/Impact of the Technology (Increase in area/ production and net 

income): With proper management practices, the yield can be increased up to 140-160 q 

ha
-1 

under
 
rainfed farming conditions (even higher for irrigated conditions), thus giving 

better returns and better quality produce. The net income can be increased by `1.5 lakhs/ 

acre.                           
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     HYV ‘Suprabha’ in the field 

Raised bed method of ginger cultivation with mulching 

1. Title of the Sub-project :  A Value Chain on Ginger and Ginger Products 

2. Name of the CPI/CCPI : Dr. S. K. Dash 

3. Title of the Technology :  Raised bed method of ginger cultivation with mulching 

4. Information on Existing Farming System, Practices, Productivity Levels and 

Income in the Target Area: The farmers were planting the ginger rhizomes in flat bed. 

But as the lands are mostly sloppy and were not properly prepared, there was water 

stagnation in the low areas. Water stagnation is harmful to the crop and insects, pests, 

diseases can easily attack the crop. This caused damage to the rhizomes and there was 

severe incidence of root rot. Similarly the farmers mostly cultivated ginger in small 

patches and no proper care as mulching on the field was carried out. Therefore, there was 

loss of moisture from the soil and the soil temperature was unduly increased which 

caused reduced yield. There was also loss of top soil due to rain and wind. 

5. Key Intervention(s) Introduced: The elite cultivar „Suprabha‟ was cultivated with 

raised bed method and mulching. 

6. Results:  By this intervention, the production increased by about 50% over the flat bed 

method. Besides, along with proper seed treatment, ginger was less infected by soft rot 

disease. The soft rot could be reduced to less than 8% from the 40% level in flat beds. 

The water could be easily drained, which reduced the chance of rotting of ginger tubers, 

maintained soil aeration, kept the soil friable, which is highly required for ginger 

cultivation. Similarly mulching the ginger beds with green/dry leaves enhanced 

germination and prevented washing of soil during heavy rain. It also maintained the soil 

temperature, added organic matter to soil and conserved moisture during the later part of 

the cropping season. Mulching also increased the crop yield by 15-20%. More than 800 

farmers have adopted this method during the year 2013-14. 

7. Brief Description of Technology for Release:    

The beds should be across the slope in the hilly areas, or else, there will be excess soil 

loss. In hilly areas there should be cross dams (at about 6-8 m) to prevent soil loss. The 

beds should be prepared as 1 m wide x 10 m length x 0.3 m height. There should be 

drains of 0.3-0.4 m width in between beds. After levelling of land, cut planting rows of 5 

cm depth with 25-30 cm row distance. Put FYM 2 cm thick in the planting furrow. Then 

place the ginger seed rhizome (pre-treated) weighing 15-20 g with at least one viable 

sprout (5 pieces / row, i.e. distance 20 cm). As mentioned above the depth of sowing is 5 

cm. The sprouts or eyes should face upwards. Cover the ginger seeds with the mixture of 
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FYM and oil cake. Apply basal fertilizer ( P2O5 and ½ K2O) on side of the furrows. Then 

cover the furrow with 2” soil along with basal fertilizer and make a ridge. Then clean the 

drain and apply the excess soil from the drain over the bed. Apply 1-2 cm thick dry straw 

mulching (light mulching) over the bed uniformly. Then lightly irrigate the beds by 

sprinkler/ drip. 

 

Mulching is done with dry paddy straw, and dry/green leaves of mango, sal, jackfruit, 

glaricidia, gooseberry, neem, karanj, jungle leaves, etc. About 25 MT mulch materials are 

required per ha of land, out of which about 12.5 MT/ha is at the time of planting. The 

other half is given in two phases at the time of 1
st
 and 2

nd
 interculture operations, i.e. on 

45 and 90 days. Cow dung slurry or liquid manure is poured on the bed after each 

mulching to enhance microbial activity and nutrient availability. The detail of the 

package of practices is given in Annexure II. 

 

8. Expected Outcome/Impact of the Technology: With proper management practices, the 

yield can be increased by 50-60%
 
and soft rot disease is reduced. 

 

Use of lime and neem cake to improve soil condition and reduce soft rot in ginger 

1. Title of the Sub-project :  A Value Chain on Ginger and Ginger Products 

2. Name of the CPI/CCPI : Dr. S. K. Dash/ Sri P. C. Pattnaik / Sri Srinivas Pattnaik 

3. Title of the Technology :  Use of neem cake and lime to improve soil condition and 

reduce soft rot in ginger. 

4. Information on Existing Farming System, Practices, Productivity Levels and 

Income in the Target Area: The soils of Pottangi and Daringbadi regions are mostly 

acidic. Though mildly acidic soil is required for healthy growth and rhizome production, 

more acidic soil is not good. However, there was no specific treatment to bring the soil to 

neutral condition. There was also huge incidence of soft rot in the field.  

1. Key Intervention(s) Introduced: Under this, the soil samples from the farmers fields 

were tested. It was observed that the pH of the soils ranged from 5.2 to 6.5 in Pottangi 

and 5.5 to 6.6 in Daringbadi. Thus, there was possibility of improving production by 

reducing the acidity of soil. The farmers were recommended to apply 7.5-10 q/ha of 

agricultural grade lime or 10 q/ha paper mill sludge. Further, 10 q/ ha (Neem/Karanj) 

cake was recommended to be mixed with FYM and applied at the time of planting in the 

furrows to help reduce the incidence of soft rot and increase the yield. 

2. Results:  One of the major diseases of ginger in the project locations was the soft 

rhizome rot/ soft rot. It is both soil as well as seed borne disease and is caused mainly by 

nematodes.  The neem cake could help in killing nematodes of the soil and its application 

along with proper seed treatment (to kill seed nematodes) could reduce the soft rot; the 

incidence of the disease remarkably reduced from 40% to 8%. Lime also served for soil 

amendment and the crops were observed to be healthier  while giving higher yield as 

compared to neighboring plots where lime and neem cake were not applied.  

3. Brief Description of Technology for Release:    
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The farmers are recommended to apply 7.5 q/ha of agricultural grade lime or 10 q/ha 

paper mill sludge. Further, 10 q / ha (Neem/ Karanj) cake is recommended to be mixed 

with FYM and applied at the time of planting in the furrows to help reduce the incidence 

of soft rot and increase the yield. 

4. Expected Outcome/Impact of the Technology: With proper management practices and 

seed treatment along with lime and neem cake treatment, the soft rot disease can be 

reduced and yield can be increased by up to 30-40%. 

     

   Lime treatment in the field 

 

Seed treatment of ginger   

1. Title of the Sub-project :  A Value Chain on Ginger and Ginger Products 

2. Name of the CPI/CCPI : Dr. S. K. Dash/ Sri P. C. Pattnaik / Sri Srinivas Pattnaik 

3. Title of the Technology :  Seed treatment of ginger   

4. Information on Existing Farming System, Practices, Productivity Levels and 

Income in the Target Area: The farmers were planting ginger rhizome without seed 

treatment, therefore, disease and pest infection were more, which was associated with 

lowered production. 

5. Key Intervention(s) introduced: Seed treatment before planting  

6. Results:  Vigorous, disease free, uniform and healthy seedlings could be ensured in the 

main field, which helped in increasing productivity by 15-20% and yielded robust and 

healthy fresh ginger rhizomes.    

7. Brief Description of Technology for Release:    

Sprouted mother rhizomes are broken into sets of 2.5-5 cm long and about 20 g in weight 

with 2-3 sprouted eye buds on each rhizome. An average 1500– 2000 kg per ha rhizomes 

are required. A solution of 40 g Mancozeb, 10 g Carbendazim, 5 ml Malathion and 20 ml 

plantomycin is prepared in 10 l water. The chemicals are indicative and any other suitable 

fungicide, insecticide and bactericide in required proportion can be used. This solution 

can be used for 30 kg ginger seeds in 3 batches for 30 min each batch. The rhizomes are 

dried under shade. Treated seed rhizome are planted in prepared raised bed.  

8. Expected Outcome/Impact of the Technology: With proper management practices, the 

yield can be increased up to 30-40%
 
and soft rot disease could be reduced. 
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Seed treatment in batches 

Use of biofertilizers and green manures   

1. Title of the Sub-project :  A Value Chain on Ginger and Ginger Products 

2. Name of the CPI/CCPI : Dr. S. K. Dash 

3. Title of the Technology :  Use of biofertilizers and green manures   

4. Information on Existing Farming System, Practices, Productivity Levels and 

Income in the Target Area: The farmers of Daringbadi area in general applied no 

fertilizer / very less amount of fertilizer due to their poor capital base. Thus, considering 

the demand of organic ginger in premium markets, it was planned to promote organic 

farming in the area.  

5. Key Intervention(s) Introduced: Use of biofertilizers and green manures to improve 

fertility status of the soils and productivity of crop. 

6. Results: The farmers have adopted the biofertilisers and green manures and 316 farmers 

of Daringbadi area were certified for organic farming under Control Union of 

Certification, Holland, which was facilitated by the Consortium partner, KASAM. The 

produce was sold at a higher price and through the yield was slightly lower as compared 

to the locations where inorganic fertilizers were applied, but the net price recovery was 

higher for organic farming.  

7. Brief Description of Technology for Release:    

Application of agricultural grade lime @ 7.5-10 q.ha
-1

 and neem cake @ 1-2 MT ha
-1

 are 

applied as a basal dressing to help in reducing the incidence of soft rot of ginger and 

increase the yield. Micronutrients like Zn and B were applied as per the soil test based 

dose. The mulching is done as recommended earlier and cow dung slurry or liquid 

manure is poured on the bed after each mulching to enhance microbial activity and 

nutrient availability. The 30 days succulent cowpea crops as green manure is 

incorporated with soil which increases crop yield besides improving soil fertility and 

physical condition. Azotobactor + Azosprilum+ PSB (Phosphate solubilizing bacteria) + 

Tricoderma as biofertilizer are used @3kg each ha
-1

 with inoculated for 7 days at 30% 

moisture level with 100 kg of pre-limed(5%) FYM or pre-limed (5%) vermicompost in 

1:25 ratio.   

8. Expected Outcome/Impact of the Technology: With proper management practices, the 

organic farming of ginger can increase the net monetary return for the farmers. The yield 

can be maintained at par with the situation where inorganic fertilizers are used. At the 

same time, it is environment friendly.   
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Use of micronutrients to improve soil condition   

1. Title of the Sub-project :  A Value Chain on Ginger and Ginger Products 

2. Name of the CPI/CCPI : Dr. S. K. Dash 

3. Title of the Technology :  Use of micronutrients to improve soil condition   

4. Information on Existing farming system, practices, productivity levels and income 

in the Target Area: The farmers did not have any knowledge of the micronutrients nor 

they applied any.  

5. Key Intervention(s) introduced: Use of micronutrients Zinc and Boron 

6. Results:  The soil samples of Pottangi revealed that it had 0.432 ppm Zinc and 0.41 ppm 

Boron. Similarly the soil of Daringbadi had  0.51 ppm Zinc and 0.382 ppm Boron. The 

recommended Zinc and Boron amounts in the soil are 0.6 ppm and 0.5 ppm, respectively 

for higher yield and healthy crop. Thus, it was recommended to apply Zinc sulphate 

(ZnSO4.7H2O) 12.3% @ 10 kg/ha and Borax mixture11.34%) @ 10 kg/ha to the soil. 

Ginger also requires micronutrients as Fe, Mo, Fe, Ca, etc. Therefore foliar spray of 

multiplex or multizyme (2 ml/ltr) at 45 DAP and 75 DAP was recommended.    

7. Brief Description of Technology for Release:  Depending on the soil conditions of 

Pottangi and Daringbadi, it is recommended to apply Zinc sulphate (ZnSO4.7H2O) 12.3% 

@ 10 kg/ha and Borax mixture (Na2B4O7) (11.34%) @ 10 kg/ha to the soil.     

8. Expected Outcome/Impact of the Technology: With proper management practices, the 

yield can be increased with a good health of the crop. 

 

Raising ginger seedlings in nursery 

1. Title of the sub-project :  A Value Chain on Ginger and Ginger Products 

2. Name of the CPI/CCPI : Dr. S. K. Dash/ Sri Srinivas Pattnaik 

3. Title of the Technology :  Raising ginger seedlings in nursery 

4. Information on Existing farming system, practices, productivity levels and income 

in the Target Area: The farmers were planting the ginger rhizome in field in the month 

of May-June, though it is recommended to plant the ginger in mid-April. It was because 

there was no irrigation facility in the area. The amount of seed required was also higher.   

5. Key Intervention(s) introduced: 15-20 g size ginger rhizomes are planted in polythene 

bags in the nursery in the month of April. The seedlings were transferred to the main field 

after 45 days. 

6. Results:  The seed rate was reduced from 15-20 q/ha to 12.5-15 q/ha. About 4 to 6 MT of 

mulching materials per acre were required soon after planting of seeds in the main field 

by direct planting method. This was avoided in nursery method thereby saving towards 

mulching expenses. Each rhizome could get best possible quantity of nutrients as each 

poly bag was filled up with pre-measured mixture. Land preparation cost was reduced by 

this method, as the seedlings were transplanted after onset of monsoon (which made the 

soil soft and friable and it was easier to prepare the beds). Moreover, irrigation 
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requirements in the main field was reduced, which was important for rainfed situations in 

Pottangi and Daringbadi. As only disease free and healthy ginger seedlings were 

transplanted, pest control requirements were reduced. The farmer also got adequate time 

for preparation of the land. By this method, vigorous, disease free, uniform and healthy 

seedlings in the main field could be ensured by screening in the nursery itself, which 

could help in maintaining almost disease free environment in the main field and increased 

productivity (even up to 80 quintals per acre under controlled condition).   

7. Brief Description of Technology for Release:    

About 15-20 g size ginger rhizomes are planted with 1:1:1 ratio of soil:sand:FYM in 

polythene bags of 5”x9” size in the nursery in the month of April. Rhizomes are treated 

with 2g Azotobacter and 3 g of Trichoderma per seedling. The seedlings are transferred 

to the main field after 45 days.  

8. Expected Outcome/Impact of the Technology: With proper management practices, the 

technology can reduce drudgery in the field and with reduced input can improve the 

benefit cost ratio of ginger farming to 2.43:1. 

    

Ginger seedlings after planting in the field 

 

Process for dried ginger flakes and powder  

 

1. Title of the Sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. S. K. Dash 

3. Title of the technology: Process for dried ginger flakes and powder 

4. Information on Existing Farming Systems, Practices, Productivity Levels and 

Income in the Target area: NA 

5. Key Intervention(s) introduced: The farmers of the locality mostly sold ginger 

immediately after harvest as they did not have any storage facility.  Value addition was 

almost absent in the area. In contrast, the dried ginger can be stored for a long period 

with less care and it also has a good market demand. Mechanical dryers are 

recommended for quality products. But the areas where the project was undertaken did 

not have mechanical drying facility and even if mechanical dryers are made available to 

them, they may not be used effectively due to the electricity supply problem. Thus, 

studies were conducted for on-farm drying of ginger and to make products out of that. 

 

6. Results  

It was observed that with proper monitoring of the drying conditions, good quality ginger 

flakes and powder could be prepared. Slicing of the ginger before drying could 
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significantly reduce the drying time. The low tunnel dryer could effectively reduce the 

drying time by more than 50% of that required in open sun drying. 

7. Brief description of technology for release:  

The ginger is first washed and then peeled slightly. Subsequently they are either sliced 

for preparing flakes or crushed mildly if powder is to be prepared. Crushing reduces the 

time required for slicing in situations where mechanical slicer is not available. Then the 

ginger slices are dried either under sun or in mechanical dryers at 55-60°C till they are 

completely dry (usually less than 9% moisture is acceptable). They are then cooled to 

room temperature and packed in moisture proof packages. The process flow chart is 

given in Fig. 36. 

8. Expected Outcome/Impact of the technology: 

The small and marginal farmers can adopt this technology and the distress sale can be 

reduced. As it provides an alternative for income generation, the ginger farmers can get 

more income and employment avenue in the locality. 

9. Any other information. 

The local farmers/ farm women were trained on this technology. The farmers have been 

able to prepare dried ginger flakes and through our consortium partners KASAM and 

IAEET, a good quantity of ginger flakes were supplied to agencies like Phalad, 

Bengaluru, Organic India, Lucknow and others. 

 

Process for ginger candy 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. S. K. Dash 

3. Title of the technology: Process for ginger candy 

4. Information on existing farming systems, practices, productivity levels and income 

in the target area: NA 

5. Key Intervention(s) introduced:  

The basic objective was to develop method for on-farm value addition of green ginger 

so as to increase income and employment of farm families.  Ginger candy is not 

commonly available in the market and whatever small amount is available is not very 

popular due to the pungency and dark colour. Thus the present intervention aimed at 

reducing the pungency of the candy, improving the colour, overall flavour and taste. 

The different unit operations and the additives were also standardized depending on the 

consumer acceptability. The shelf life of the product was more than 6 months. 

6. Results  

The method of preparation of ginger candy was standardized. The product was found to 

have acceptable shelf life of more than 6 months in MPP pouches and PET jars.  

 

7. Brief description of technology for release:  

The process for the preparation of the ginger candy has been standardized as below. 

The green ginger is to be harvested after 5-6 months of planting so that it has less fibre. 

Then it is properly washed and sliced/diced into required uniform size pieces. Then it is 

boiled in water in two stages, first stage for 5 min and the 2
nd

 stage for 10 min with 

draining of the excess water after each stage. This will reduce the pungency of ginger 

and as well inactivate enzymes. Smaller the size, less will be the time of boiling and 

more will be the crispiness. The ginger is then taken in small batches (5-7 kg/batch) and 
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put in boiling sugar solution. The sugar solution for 7 kg ginger is prepared by taking 

4200 g sugar and 28 g citric acid in 1750 ml water (i.e. for 1 kg ginger, it will be 600 g 

sugar and 4 g citric acid in 250 ml water). The boiling is carried out till almost all the 

water is evaporated. Thereafter the heating is stopped and the residual solution is 

drained. (If about 7 kg of ginger is used in the batch with 1750 ml water and sugar and 

acid, then the residual solution should be about 100-150 ml). Subsequently, the candy is 

taken out and put in a hot air dryer at 75°C for about 4 hours. Then it can be given a rest 

for about 2-3 hours and again the finishing drying is carried out at 60°C. The spent 

sugar syrup can be recycled or reused in other preparations. However, recycling causes 

little darkening of the product. The process flow chart is given in Fig. 44.  

 

 

8. Expected Outcome/Impact of the technology: 

The technology aims at value addition of the commodity and rural household and to 

reduce losses. Thus the materials which are normally sold at a throw away price may be 

channelized for production of these materials. 

9. Any other information 

A private entrepreneur was trained on this technology and he has started preparing 

ginger candy on commercial basis. Trainings were also conducted for preparation of 

ginger candy for the members of the farmers‟ co-op societies and they prepared some 

amounts of ginger candy which were sold in different regional festivals/ trade fairs at 

district and state levels. In future, regular production of candy is also expected after the 

primary processing centres start full fledged operation and obtain the FSSAI license to 

prepare foods. 

 

Process for ginger ready to serve (RTS) beverage 

 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. S. K. Dash 

3. Title of the technology: Process for ginger ready to serve (RTS) beverage 

4. Information on existing farming systems, practices, productivity levels and income 

in the target area: NA 

5. Key Intervention(s) introduced:  

The basic objective was to develop method for on-farm value addition of ginger so as to 

increase income and employment of farm families.  Ginger ready to serve (RTS) 
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beverage and syrup are not commonly available in the market. As ginger has so many 

medicinal properties, is beneficial to health, and is refreshing, such a product will be 

able to attract the consumers who prefer to avoid synthetic drinks. The amount of ginger 

required for preparing such product is very less and the spent water after boiling of the 

ginger (in the process of making ginger candy) can also be used for preparing ginger 

RTS.  

6. Results  

The different unit operations and the additives for preparation of ginger RTS were 

standardized depending on the consumer acceptability. The shelf life of the product was 

more than 6 months in chilled storage conditions. 

 

7. Brief description of technology for release:  

The ginger rhizomes are washed, peeled and ground in a wet grinder. Then the juice is 

strained with the help of a filter cloth. Sugar solution (1 l water+ 200-300 g sugar) is 

prepared and is added to the strained ginger juice.  About 60 ml strained juice is to be 

added to 1 l syrup. Then about 10 g citric acid and 40 mg KMS is added to the above 

mixture. Thereafter, it is to be again strained and immediately sterilised at 100°C for 15-

20 min. After sterilisation of the juice, the RTS is ready and it is cooled and packed in 

pre-sterilised bottles. The RTS can also be prepared from the spent up materials 

obtained from ginger candy or paste making. The process flow chart for preparation of 

ginger RTS beverage is given in Fig. 46. 

 

 
Ginger RTS beverage 

 

8. Expected Outcome/Impact of the technology: 

The technology aims at value addition of the commodity at rural household level and to 

reduce losses. Thus the materials/ spent materials from other forms of ginger 

processing, which are normally sold at a throw away price may be channelized for RTS 

production. 

 

9. Any other information. 

Trainings were also conducted for preparation of ginger RTS for the members of 

farmers‟ co-op societies and the RTS prepared by them were sold in different festivals/ 

trade fairs at district and state levels. In future, regular production of RTS is also 

expected after the primary processing centres start full fledged operation and obtain the 

FSSAI license to prepare foods. 
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Process for ginger paste 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. Sanjaya K Dash 

3. Title of the technology: Process for ginger paste 

4. Information on existing farming systems, practices, productivity levels and income 

in the target area: NA 

5. Key Intervention(s) introduced:  

Some large companies have started making ginger paste and branded pastes are 

presently available in the market. However, the common ginger farmers (as the farmers 

of our project area, who are mostly tribals and lack links with urban processors) do not 

have access to these technologies. Ultimately this leads to exploitation of the farmers. 

Thus the objective was to develop a simple process of making ginger paste; it will help 

in on-farm value addition of ginger so as to increase income and employment of farm 

families.   

6. Results  

The traditional method of making ginger paste gives the paste with a dark colour and 

develops an objectionable smell in a few days. In the present approach, ginger was 

blanched to reduce discolouration and then additives were used to improve taste and to 

reduce the subsequent microbial activity, which was responsible for development of 

foul smell. The amounts of additives were also standardized.   

The storage behaviour of ginger paste in three different types of packaging materials, viz. 

metalized polypropylene (MPP), polyethylene terepthalate (PET) and  high density 

polyethylene (HDPE) at two storage conditions, viz. room temperature (20-25°C) and 

low temperature (5°±1°C maintained in a cold room) were studied for deciding the 

storage environment and suitable packaging material.  The parameters observed were 

water activity (aw), total solids (TS), total soluble solids (TSS), pH, acidity, color and 

microbial load, which were taken at 15 days intervals for 120 days. The mean values of 

water activity of the pastes stored in HDPE, MPP and PET after 120 days of storage at 

5°±1°C was found out to be 0.737±0.009, 0.736±0.008, and 0.741±0.008 respectively. 

There was no significant change in the pH, acidity, total solids, TSS with the type of 

package and storage temperature variations, though there was significant change in color. 

It was observed that the color degraded more for the samples stored at room temperature 

than the samples stored in cold room. The total bacterial count (TBC) was significantly 

affected by the type of package as well as by the storage temperature. The minimum TBC 

value (4.333±0.578x10
5 

cfu/g) and total mould count (TMC) value (0.900±0.100x10
5 

cfu/g) was observed for MPP stored sample in cold room after 120 days of storage. All 

the packaging materials and both storage temperatures could safely store the paste for 90 

days from the bacterial count point of view, though as regards to mold count, only the 

samples stored in cold room were acceptable. Considering the change in color and safety 

of food, it is suggested to store ginger paste in MPP pouches at 5°C for 120 days. 

 

7. Brief description of technology for release:  

The process for the preparation of the ginger paste has been standardized as below. 
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The ginger rhizomes are washed, peeled and then sliced. Then they are immediately 

blanched in boiling water for 10-15 minutes. After blanching. the ginger is ground in a 

commercial wet grinder. Then it is blended with salt, vinegar, KMS and citric acid. 

Depending on the taste, about 150 g salt, 10 g citric acid, 1-2 g KMS and small amount 

of acetic acid are added at this stage to 1 kg ground ginger. 100 g vinegar (acetic acid) 

was found to be acceptable. In an alternate method, about 250 g edible oil is added to 

the ginger during grinding to impart flavour. The flow chart of the process is given in 

Fig. 41. 

 
8. Expected Outcome/Impact of the technology: 

The technology aims at value addition of the commodity and rural household and to 

reduce losses. This will give additional income and employment to the ginger growers. 

9. Any other information. 

Trainings were conducted for preparation of ginger paste for the farmers‟ co-op 

societies and the paste prepared by them was sold in different festivals/ trade fairs at 

district and state levels. In future, regular production of ginger paste is expected after 

the primary processing centres start full fledged operation and obtain the FSSAI license 

to prepare foods. 

 

Process for Ginger honey 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. S. K. Dash 

3. Title of the technology: Process for Ginger honey 

4. Information on Existing Farming Systems, Practices, Productivity Levels and 

Income in the Target area: NA 

5. Key Intervention(s) introduced: The farmers of the locality mostly sold ginger 

immediately after harvest as they did not have any storage facility.  Value addition was 

almost absent in the area. In contrast, a blend of ginger and honey is a very popular 

ailment for the tribal people. But they just added some part of ginger paste with honey 

before consumption and it was not available in ready to eat form. Thus this was beyond 

the reach of urban consumers. Thus the blend of ginger and honey was standardized. 

6.  Results  

The recipe of ginger juice: honey was standardized. It was observed that the juice to 

honey ratio should be kept as 15:85 (w/w) for better consumer acceptability. The higher 
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juice concentration caused higher pungency and fluidity. The sensory analysis of the 

product revealed that consumers also did not like lower consistency of ginger in the juice. 

The preparation method was standardized as follows. 

7. Brief description of technology for release:  

The ginger is first washed and then peeled properly. Then the ginger is ground 

thoroughly and strained to remove the pulp. I kg ginger would give 60-90 ml strained 

juice with normal grinders. The pulp can be used for other value added products. Then 

the strained juice is blended with 10 g citric acid and 40 mg KMS per litre of juice. 

Then boiling is carried out for 10 minutes. After that it is blended with honey and put in 

sterilised bottles. 

 

Process flow chart for ginger honey 

8. Expected Outcome/Impact of the technology: 

The small and marginal farmers can adopt this technology and increase their income. 

9. Any other information. The local farmers/ farm women were trained on this 

technology.  

 

 

 

Ginger peeler to reduce drudgery and time of peeling  

 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. S. K. Dash 

3. Title of the technology: Ginger peeler to reduce drudgery and time of peeling 

4. Information on existing farming systems, practices, productivity levels and income 

in the target area: NA 

Raw rhizomes 

Soaking in water 

 

Washing 

 

Peeling 

Grinding 

Strained juice   

Blending with citric acid (10g)+ KMS (40mg) 

 

Straining 

Sterilized bottles 

Boiling for 10 min 

Blending with honey (honey: strained juice :: 9:1) 

 

 

Bottling 

 

 

Pulp 
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5. Key Intervention(s) introduced: Peeling of ginger is traditionally done manually by 

using bamboo splinters. So, to overcome the problem, an electrical operated abrasive 

peeler having 2-2.5 kg/batch (40-50 kg/hour) capacity was developed.  

 

6. Results  

The equipment consists of a rotating drum on to which the ginger is fed. The side wall of 

the drum is lined with an abrasive plastic brush. Due to the rotation (i.e. by centrifugal 

force), ginger is pushed to the periphery of the drum, where it is made to rub against the 

abrasive plastic brush surface. The peel is removed as the ginger rubs against the plastic 

surface as well as among themselves. Three ridges on the surface of the drum help to 

improve the relative motion between the rhizomes and increase friction to remove the 

skins. Simultaneously, water is sprayed on the rhizomes to take out the separated peel. 

The peeling efficiency of the equipment with different loads of ginger is shown in Fig. 

27. The peeler is shown in Fig. 28. The peeler could reduce the time required for peeling, 

but the peeling efficiency could be reached to a level of 75% in 3 min and the amount of 

load did not significantly affect the peeling efficiency. An attempt to improve the peeling 

efficiency beyond 75% by keeping the ginger for more time in the equipment caused 

scratching of the surfaces and loss of flesh, though the peeling efficiency was not 

improved appreciably.  

The equipment is electrically operated and has a capacity of 2-2.5 kg/batch (40-50 

kg/hour). A person can peel a maximum of 3-4 kg of ginger in one hour if the work is 

carried out without rest, though  in manual peeling the loss in ginger flesh is almost 

negligible. As the maximum peeling efficiency in the developed equipment is limited to 

75%, manual peeling of the remaining skins after major peeling in the equipment is 

recommended.   

7. Brief description of technology for release 

The peeler is an abrasive peeler which basically works by forcing ginger to the periphery 

of the drum on which it is rubbed against a plastic mat surface.  

8. Expected Outcome/Impact of the technology 

The ginger peeler can be used for small scale ginger processors. 

9. Any other information 

Peeling or scraping reduces drying time, thus minimising mold growth and fermentation 

during drying. The removal of outside corky skin also reduces the fibre content. 

However, the epidermal cells in ginger contain most of the essential oils, which are 

responsible for the characteristic aroma and are important in deciding its market value. 

Thus, only the outer skin is to be removed and improper peeling affects the grade of the 

finished product. The loss of ginger flesh from underneath the skin would result not only 

in loss of weight, but also in its economic value.  

 

Evaporative cool chamber for seed ginger storage 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. S. K. Dash 

3. Title of the Technology: Evaporative cool chamber for seed ginger storage 
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4. Information on existing farming systems, practices, productivity levels and income 

in the target area: The seed ginger was mainly stored in underground pits and in wet 

sand. The sand has to be sprinkled with water very frequently as the crop is to be stored 

in summer months when there is a very low relative humidity in the region. 

5. Key Intervention(s) introduced: The zero energy cool chamber made with brick walls 

were tested for seed ginger. 

 

6. Results  

It was observed that these structures were capable of maintaining higher humidity and 

lower temperature in the structure as compared to ambient and thus reduced the 

shriveling and dehydration of ginger. When the ambient maximum temperature was 

between 32.6-40.6°C, the inside maximum temperature varied between 21-28°C (the 

maximum temperature during the storage period ranged between 18-28°C). The inside 

RH was 90-98% when the maximum ambient RH varied between 28% and 43% during 

the period of storage (February to June). The ambient RH varied between 28-93% in 

different parts of the day. The EC chamber considerably reduced the physiological loss in 

weight (PLW) of ginger; after 105 days, the PLW was 9.86% in the EC chamber, 41-42% 

in room temperature storage and 18-20% in sand storage. It was observed that at the end 

of 4 months storage there was complete sprouting of ginger, which was considered good 

for subsequent planting and the farmers appreciated that, though a little extra care was 

required to prevent breakage of the sprouts during planting. However, seed treatment to 

prevent fungal attack was necessary. 

7. Brief description of technology for release 

The chambers were made in the farmers‟ premises and had the inner dimensions of 1m x 

0.5m x 0.5m.  The side walls were made of two layers of brick with a gap of 10 cm in 

between. The total thickness of the wall was thus 35 cm. The annular gap was filled with 

river bed sand. The floor of the structure was made of a single layer of brick spread over 

5 cm soil layer on the ground. Thus, the floor of the structure was 12.5 cm above the 

ground level. This was done to prevent moisture seepage through walls and accumulation 

of water on the floor of the structure. The top cover of the structure was made of a 

bamboo mat. A thick hessian cloth was kept on the bamboo mat covering only the top 

cover. During the storage, the samples were kept inside the structure and then a thick PE 

sheet was covered on the top before placing the bamboo mat. A temporary shed was 

constructed over the structure so that there was no solar insolation on the top surface. The 

site was selected so as to allow sufficient natural draft of ambient air around the structure. 

The structure was completely saturated before keeping the samples inside the structure 

and then the side walls and top covers were kept wet throughout the day by drips spread 

in the sand layers and sprinkling of water at the top. 

 

8. Expected Outcome/Impact of the technology: 

The small and marginal farmers can adopt this technology. 

 

9. Any other information. 

The local farmers/ farm women were trained on this technology. 
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Portable cool chamber for seed ginger storage 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. Sanjaya K Dash 

3. Title of the technology: Portable cool chamber for seed ginger storage 

4. Information on existing farming systems, practices, productivity levels and income 

in the target area: NA 

5. Key Intervention(s) introduced:  

The storage of seed ginger is a problem because the seed ginger has to be stored usually 

from the months of February till the end of May. Due to the very high temperature and 

low RH during this period, there is desiccation and the storage is a problem. The 

farmers wanted a low cost method for seed ginger storage. The zero energy cool 

chamber made with brick walls were tested for seed ginger and were found satisfactory 

to keep the ginger seeds. However, the farmers wanted some device more hygienic and 

portable type. Therefore a modified portable type of evaporatively cooled (EC) chamber 

was developed. The chamber works on the principle of evaporative cooling. The system 

has been designed to improve ventilation; it helps the temperature to remain very close 

to the ambient wet bulb temperature. The high humidity caused germination, which was 

found acceptable by the ginger farmers. However, seed treatment was necessary. 

6. Results  

It was observed that the inside temperature of the chamber remained 1.5-3.5°C higher 

than the ambient wet bulb temperature. The chimney was heated maximum during peak 

sunshine hours, which increased the infiltration of saturated air and further increased the 

cooling effect. The cooling efficiency of the chamber ranged between 83.36±0.97 to 

85.93±1.69%. The RH within the chamber remained between 75-85%. The chamber 

was tested for storage of seed ginger, and it was observed that the PLW of ginger could 

be significantly reduced as compared to rustic sand storage methods. 

7. Brief description of technology for release:  

The chamber (1 m x 0.5 m x 1 m inside dimensions) is constructed with a metallic 

frame made up of mild steel square iron bars, flats and angles with side walls made up 

of aspen fibre pad sandwiched between plastic nets. The top of the chamber is covered 

with a tray made up of galvanized iron sheet, which also serves as a small water 

reservoir. The holes along the periphery of the tray allow the water to trickle down 

along the side walls and keep them wet. A chimney is installed over the top for 

improving the ventilation inside the chamber.  

8. Expected Outcome/Impact of the technology: 

The developed EC chamber could be utilized in places where the fresh perishable 

commodities are readily spoilt by high temperature and low relative humidity. Though, it 

is not possible to maintain the recommended cold storage temperature and RH for the 

perishables, still, it takes the maximum advantage of the natural environment by 

manipulating the ambient air and bringing down the temperature to a considerable low 

level. These are all achieved with no external source of power. The other specific 

advantages of the developed EC storage chamber could be outlined as follows: 

• It‟s cooling effectiveness is acceptable for short term storage of fruits and vegetables and 

other perishable commodities. 
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• It is portable. As different parts of the chamber are developed as modular units, the 

complete setup could be easily dismantled and shifted to different locations.  

• It can be used as temporary storage chambers for short term storage or during 

transportation in trucks/ rail cars. 

• It is commercially more appealing than the traditional brick-sand evaporatively cooled 

chamber. 

• It is light weight, good looking and economical. 

• The maintenance of the chamber is almost negligible. 

• Most of the parts of the chamber are corrosion free and replacement/ repair cost is 

negligible/less, excepting the pads. 

9. Any other information. 

Trainings were also conducted for construction and maintenance of portable EC 

chamber to the ginger growers of the target area.  

 

Low cost multi-stage ginger washer for reducing drudgery and minimize water use 

 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. Sanjaya K Dash 

3. Title of the technology: Low cost multistage ginger washer for reducing drudgery and 

minimizing water use 

4. Information on existing farming systems, practices, productivity levels and income 

in the target area: NA 

5. Key Intervention(s) introduced:  

Normally ginger is cultivated in hilly terrains of the tribal dominated districts of Odisha. 

The availability of water is a problem in these areas during the harvesting time. Thus 

the farmers normally do not wash the green ginger and send it to the market. It 

commands less price in the market. It was ascertained that the reluctance of farmers for 

washing of the ginger due to lack of availability of water. Thus, two to three stage 

washing of ginger was suggested in an improved device so that the water can be reused 

again and again. It substantially reduced the amount of water required for washing. 

6. Results  

Two or three-stage washing in tanks made of cement concrete were useful to reduce the 

amount of water. The washer reduced the water requirement for washing as the water 

was recycled and reused 3-4 times.  

 

7. Brief description of technology for release:  

Two or three cement concrete tanks with dimensions of 1m x 0.5m x 0.8m (Length x 

Breadth x Depth) are constructed side by side. The cement tanks have a perforated 

(mesh) floor at about 0.15 m from the bottom. The perforated floor holds the ginger 

rhizomes and allows the soil to settle below. Shuffling the water manually helps 

increasing the washing efficiency. The system reduces the amount of clean water 

required for the washing purpose as most of the water can be reused. 
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A small soaking/washing tank for ginger was also developed and promoted. It consists of 

two drums which are kept one inside the other. The outer drum made of GI sheet (2 mm 

thick), has the inner dimensions of 61.5 cm x 34 cm (DxH). The inner drum is made up 

of a 16 gauge square wire mesh (mesh size 1.5 cm x 1.5 cm) and has dimensions of 56 

cm x 29 cm (DxH). The clearance at the base between the inner and outer drums is kept 

at 4-6 cm with the help of a stopper. The ginger rhizomes are kept in the wire drum 

during soaking and spraying operations (by a flexible pipe), which helps in easily 

separating the dirt into the main outer drum. The ginger is thoroughly washed two to 

three times to remove adhering dirt and soil. The wire mesh drum can be easily taken out 

for unloading and subsequent spreading for drying. The washed produce is dried under 

sun to remove the surface moisture.  

It is important to note that the outer drum is available in the market, which is used for 

catering houses and other processors for different uses. Thus by simply fabricating the 

inner wire mesh drum (which can be done by local welders), the new washer can be 

constructed.  

8. Expected Outcome/Impact of the technology: 

When not being used for ginger, the small washing drum can be used for other purposes 

like lime treatment of ginger, storage and cooking, etc., which has been a highly 

motivating factor for the small farmers to own such a drum. This can also be used for 

other fruits and vegetables processing operations.  

9. Any other information. 

Local artisans were trained to fabricate the small washers and it is becoming widely 

popular due to its versatility. 

 

Process technology for ginger extract standardized to >20% w/w total gingerols as a water 

soluble powder 

 

1. Title of the sub-project: A Value Chain on Ginger and Ginger Products 

2. Name of CCPI: Dr. Amit Agarwal 

3. Title of the Technology: Development of process technology for ginger extract 

standardized to >20% w/w total gingerols as a water soluble powder 

4. Information on existing farming systems, practices, productivity levels and income 

in the target area: NA  

5. Key Intervention(s) introduced:  

The technology involves  

a. Enrichment of gingerols from the oleoresin using solvent combination approaches. 

b. Complexation of enriched fraction with inert substances to achieve water soluble 

product. 

 

6. Results 

The product has the following characteristics. 

 Water soluble (ginger oleoresins are generally water insoluble) 

 High gingerol content 

 Powder form 

 Can be added to food, soft drinks/beverages, etc. 

 Minimal quantity needed due to high strength 
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 Complies as per international quality requirements 

The product thus developed was found to have a good consumer acceptance and has 

found good response in national/ international trade shows. 

 
Ginger extract standardized to >20% w/w total gingerols as a water soluble 

powder 

 

7. Brief description of technology for release: 

As the name “oleo-resin” indicates, the ginger oleoresin predominantly contains the 

ginger oils and the resins which are both water insoluble. The insolubility of ginger oleo-

resin/ extracts in water becomes a hindrance for the formulators in the food and beverage 

industry. They prefer to use ingredients which are water soluble with high level of active 

constituents such that incorporation of minimum quantity would provide the desired 

benefits. Under this project, a special process has been developed for production of a 

standardized ginger extract having > 20% w/w total gingerols in a water soluble form. 

 

A brief description of the technology is as follows. 

1. Convert Zingiber officinalis dried rhizome in to 2.5 to 5.0 mm size flakes using 

flaking machine. 

2. Charge (600 kgs) Zingiber officinalis dried rhizome in to a stainless steel extractor, 

reflux with 2400 l of acetone at 60-70°C for 3 h.  

3. Filter using #100 mesh filter. 

4. Repeat the process of reflux as above two more times and filter each time. 

5. Combine all filtered extract and concentrate in concentrator under vacuum (450-600 

mm Hg) at temperature NMT 70°C to remove solvent completely and extract to 

become thick paste of 50-60% total solids.  

6. Dry further using vacuum tray drier, at temperature 60-70°C and vacuum of 450-600 

mm Hg to get dark brown coloured, thick paste of ginger oleoresin (30 kg).  

7. Dissolve oleoresin in 12 litres 70% methanol, stir for 30 min and allow for separation.  

8. Separate the 70% methanol soluble portion, repeat the process two more times, 

concentrate  the combined soluble portion at 50°C to 50% TS, allow to settle in cold 

room and separate the precipitate by decanting.  

9. Wash the precipitate with 10% ethyl acetate/pet ether mixture for 30 by stirring.    

10. Allow to settle and separate soluble and insoluble part by decanting, the  decanted 

10% ethyl acetate/pet ether mixture soluble is concentrated under vacuum (450-600 

mm Hg) at NMT 60°C to remove solvent completely to obtain yellowish brown 

coloured ginger oleoresin enriched with gingerols (~12 kg) .  
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11. Add the enriched oleoresin slowly to solution of betacycoldextrin (max 60%) in water 

maintained at 60°C and spray dry. Add colloidal silicon dioxide (max 7.0%), dry in 

vacuum at temperature NMT 60-70°C .  

12. Mill using pulverizer, sieve-generally through 40# mesh using vibro sifter and blend 

for 30 min using blender to get light yellow to yellowish brown powder (~24 kg). 

 

8. Expected Outcome/ Impact of the technology: 

The product will have a good market demand and open up new avenues of processing of 

ginger. Ultimately it will be beneficial for the ginger growers of the country. 

 

9. Any other information. Product flyer, brochure have been developed for purpose of 

marketing. The product has been included in the “A Compendium of Agro Technologies” 

published by PIU-NAIP.  

 

Process technology for ginger extract standardized to > 30% w/w total gingerols as a free 

flowing powder 

 

1. Title of the sub-project: A Value Chain on Ginger and Ginger Products 

2. Name of CCPI: Dr. Amit Agarwal 

3. Title of the technology: Process technology for ginger extract standardized to > 30% 

w/w total gingerols as a free flowing powder. 

4. Information on existing farming systems, practices, productivity levels and income 

in the target area: NA  

5. Key Intervention(s) introduced:  

The technology involves  

a. Enrichment of gingerols from the oleoresin using solvent combination 

approaches. 

b. Preparation of extract in powder form in combination with specific inert 

substances. 

 

6. Results 

The product has the following characteristics. 

 Highest gingerol content available in powder form (Usually the oleoresin is 

available only in paste form) 

 Convenient to handle for further processing 

 Minimal handling loss 

 Minimal quantity needed due to high strength 

The product thus developed was found to have a good consumer acceptance and has 

found good response in national/ international trade shows. 
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Ginger extract standardized to >30% w/w total gingerols as a free flowing powder 

 

7. Brief description of technology for release: 

For the first time, a special process has been developed by which it is possible to 

produce a standardized ginger extract having > 30% w/w total gingerols in a free 

flowing powder form. Ginger extracts having high gingerol content are preferred in the 

market as small quantities are sufficient to deliver the required therapeutic effect in the 

nutraceuticals / dietary supplement industry. Similarly such extracts are preferred as 

small quantities are sufficient to provide the required flavouring / pungency in the food 

and beverage industry. Additionally, the free flowing nature of the extract prevents the 

handling losses which are generally very high when the ginger oleoresin is in the form 

of a sticky thick paste.  

A brief description of the preparation is as follows. 

1. Convert Zingiber officinalis dried rhizome in to 2.5 to 5.0 mm size flakes using 

flaking machine. 

2. Charge (600 kgs) Zingiber officinalis dried rhizome in to a stainless steel 

extractor, reflux with 2400 l of acetone at 60-70°C for 3 h.  

3. Filter using #100 mesh filter. 

4. Repeat the process of reflux as above two more times and filter each time. 

5. Combine all filtered extract and concentrate in concentrator under vacuum (450-

600 mm Hg) at temperature NMT 70°C to remove solvent completely and extract 

to become thick paste of 50-60% total solids.  

6. Dry further using vacuum tray drier, at temperature 60-70°C and vacuum of 450-

600 mm Hg to get dark brown coloured, thick paste of ginger oleoresin (30 kg).  

7. Dissolve oleoresin in 12 litres 70% methanol, stir for 30 min and allow for 

separation.  

8. Separate the 70% methanol soluble portion, repeat the process two more times, 

concentrate  the combined soluble portion at 50°C to 50% TS, allow to settle in 

cold room and separate the precipitate by decanting.  

9. Wash the precipitate with 10% ethyl acetate/pet ether mixture for 30 by stirring.    

10. Allow to settle and separate soluble and insoluble part by decanting, the  decanted 

10% ethyl acetate/pet ether mixture soluble is concentrated under vacuum (450-

600 mm Hg) at NMT 60°C to remove solvent completely to obtain yellowish 

brown coloured ginger oleoresin enriched with gingerols (~12 kg) .  
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11. Transfer thick paste of oleoresin in to planetary mixer; add diluents magnesium 

carbonate (max 50.0%) and colloidal silicon dioxide (max 15.0%), mix for about 

1 h, dry in vacuum at temperature NMT 60-70°C.  

12. Mill using pulverizer, sieve-generally through 40# mesh using vibro sifter and 

blend for 30 min using blender to get yellowish brown to brown powder (~18 kg). 
 

8. Expected Outcome/ Impact of the technology: 

The product will have a good market demand and open up new avenues of processing of 

ginger. Ultimately it will be beneficial for the ginger growers of the country. 

 

9. Any other information. Product flyer, brochure have been developed for purpose of 

marketing. The product has been included in the “A Compendium of Agro Technologies” 

published by PIU-NAIP.  

 

Technology for successive water extract of ginger (NR-Ginger) for cholesterol management 

 

1. Title of the sub-project: A Value Chain on Ginger and Ginger Products 

2. Name of CCPI: Dr. Amit Agarwal 

3. Title of the technology: Technology for successive water extract of ginger (NR-Ginger) 

for cholesterol management 

4. Information on existing farming systems, practices, productivity levels and income 

in the target area: NA  

5. Key Intervention(s) introduced:  

The technology involves  

a. Water based extraction process for ginger rhizomes (after oleoresin extraction) 

b. Fractionation to achieve desired bioactivity and water solubility. 

 

6. Results 

The product has been successfully tested for cholesterol management. Preclinical 

research activities have been completed and clinical study to be continued further before 

recommending it as a medicine.  

The product thus developed was found to have a good consumer acceptance and has 

found good response in national/ international trade shows. There is a vast scope for 

development of this product to be used as a dietary ingredient for managing cholesterol 

level. 

      
Successive water extract of ginger (NR-Ginger) 

 

7. Brief description of technology for release: 
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After the extraction of oleoresin from ginger, the spent material is generally thrown 

away. For the first time, a process has been developed for preparation of successive 

water extract from ginger spent. This extract was further fractionated to achieve desired 

bioactivity and water solubility. In lab animal models, the extract showed comparable 

cholesterol lowering activity to statins. This is being positioned as a unique extract of 

ginger in the international market. A patent has been applied for the process on 20
th

 Jan, 

2014 (Patent application no. 231/CHE/2014). 

 

8. Expected Outcome/ Impact of the technology: 

The product will have a good market demand and open up new avenues of processing of 

ginger. Ultimately it will be beneficial for the ginger growers of the country. 

 

9. Any other information. Product flyer, brochure have been developed for purpose of 

marketing. The product has been included in the “A Compendium of Agro Technologies” 

published by PIU-NAIP.  
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Details of Commercialized Technologies/ Innovations   

Standardized extract of ginger (> 20% w/w total gingerols) as a water soluble powder 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. Amit Agarwal 

3. Title of the technology:  Standardized extract of ginger (> 20% w/w total gingerols) as 

a water soluble powder 

4. Commercialization status with date of licensing/MOU: 

Pre-commercialization activities in process  

5. Brief description of intervention / innovation: 

As the name “oleo-resin” indicates the ginger oleoresin predominantly contains the 

ginger oils and the resins which are both water insoluble. The insolubility of ginger oleo-

resin / extracts in water becomes a hindrance for the formulators in the food and beverage 

industry. They prefer to use ingredients which are water soluble with high level of active 

constituents such that incorporation of minimum quantity provides the desired benefits. 

For the first time, a special process has been developed for producing a standardized 

ginger extract having > 20% w/w total gingerols in a water soluble form. 

6. Name and address of the firm(s) which has commercialised it: 

Natural Remedies Private Limited, 

Plot No.5B, Veerasandra Industrial Area,  

19th K.M. Stone, Hosur Road, Electronic City,  

Bangalore – 560100, Karnataka, India. 

Tel: +91-80-40209999  Fax: +91-80-40209817 

E-mail: info@naturalremedy.com & research@naturalremedy.com  

www.naturalremedy.com 

 

7. Area (state(s)/district(s)) covered: 

The standardized extract of ginger (> 20% w/w total gingerols) will be marketed as a 

dietary ingredient in both domestic as well as international markets.  

 

8. Volume/quantity of Annual production and approximate sale value: 

 NA, Commercialisation is still awaited. 

 

9. Benchmark (existing similar product) and Consumer acceptance, particularly in 

case of food products:  

This technology i.e., ginger extract standardized to > 20% w/w total gingerols as water 

soluble powder is not a finished product. For this product the consumers are other 

companies (B2B model) who manufacture the finished products based on ginger viz. 

food / beverages. Several samples have been sent to prospective buyers and the specific 

feed back in terms of customer acceptability is yet to be received. 

 

10.  Status of patenting, if patentable, trademark or any other IPR title, if applicable 

The product is planned to be marketed as commodity. 

 

11.  Status of publication and publicity 

 Product flyer, brochures have been developed for purpose of marketing. 

 

mailto:info@naturalremedy.com
mailto:research@naturalremedy.com
http://www.naturalremedy.com/
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Presentation to M/s SuanFarma – USA in October, 2011    

 

Standardized extract of ginger (> 30% w/w total gingerols) as a free flowing powder 

 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. Amit Agarwal 

3. Title of the technology:  Standardized extract of ginger (> 30% w/w total gingerols) as 

a free flowing powder. 

4. Commercialization status with date of licensing/MOU: 

Pre-commercialization activities is continuing.  

5. Brief description of intervention / innovation: 

Under this project, for the first time, a special process has been developed by which a 

standardized ginger extract having > 30% w/w total gingerols in a free flowing powder 

form can be prepared. Ginger extracts having high gingerol content are preferred in the 

market as small quantities are sufficient to deliver the required therapeutic effect in the 

nutraceuticals / dietary supplement industry. Similarly such extracts are preferred as 

small quantities are sufficient to provide the required flavoring / pungency in the food 

and beverage industry. Additionally, the free flowing nature of the extract prevents the 

handling losses which are generally very high when the ginger oleoresin is in the form of 

a sticky thick paste.  

6. Name and address of the firm(s) which has commercialised it: 

Natural Remedies Private Limited, 

Plot No.5B, Veerasandra Industrial Area,  

19th K.M. Stone, Hosur Road, Electronic City,  

Bangalore – 560100, Karnataka, India. 

Tel: +91-80-40209999  Fax: +91-80-40209817 

E-mail: info@naturalremedy.com & research@naturalremedy.com  

www.naturalremedy.com 

 

7. Area (state(s)/district(s)) covered: 

The standardized extract of ginger (>30% w/w total gingerols) will be marketed as a 

dietary ingredient in both domestic as well as international markets.  

 

8. Volume/quantity of Annual production and approximate sale value: 

 NA, Commercialisation is still awaited. 

 

mailto:info@naturalremedy.com
mailto:research@naturalremedy.com
http://www.naturalremedy.com/
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9. Benchmark (existing similar product) and Consumer acceptance, particularly in 

case of food products:  

This technology i.e., ginger extract standardized to > 30% w/w total gingerols as a free 

flowing powder is not a finished product. For this product the consumers are other 

companies (B2B model) who manufacture the finished products based on ginger viz. 

dietary supplements. 

 

10.  Status of patenting, if patentable, trademark or any other IPR title, if applicable 

The product is planned to be marketed as commodity. 

 

11.  Status of publication and publicity 

 Product flyer, brochures have been developed for purpose of marketing. 

 

        
Presentation in Vitafoods Asia, Hong Kong in September, 2011 

 

Successive water extract of ginger (NR-Ginger) for cholesterol management 

 

1. Title of the sub-project: A Value Chain on Ginger and Ginger Products 

2. Name of CCPI: Dr. Amit Agarwal 

3. Title of the technology: Technology for successive water extract of ginger (NR-Ginger) 

for cholesterol management 

4. Commercialization status with date of licensing/MOU: 

Pre-commercialization activities in process  

5. Brief description of intervention / innovation: 

The technology involves  

a. Water based extraction process for ginger rhizomes (after oleoresin extraction) 

b. Fractionation to achieve desired bioactivity and water solubility. 

After the extraction of oleoresin from ginger, the spent material is generally thrown 

away. For the first time, a process has been developed for preparation of successive 

water extract from ginger spent. This extract was further fractionated to achieve desired 

bioactivity and water solubility. In lab animal models, the extract showed comparable 

cholesterol lowering activity to statins. This is being positioned as a unique extract of 

ginger in the international market. 
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6. Name and address of the firm(s) which has commercialised it: 

Natural Remedies Private Limited, 

Plot No.5B, Veerasandra Industrial Area,  

19th K.M. Stone, Hosur Road, Electronic City,  

Bangalore – 560100, Karnataka, India. 

Tel: +91-80-40209999  Fax: +91-80-40209817 

E-mail: info@naturalremedy.com & research@naturalremedy.com  

www.naturalremedy.com 

 

7. Area (state(s)/district(s)) covered: 

The product will be sold both in domestic and international markets. 

 

8. Volume/quantity of Annual production and approximate sale value: 

 NA, commercialisation is still awaited. 

 

9. Benchmark (existing similar product) and Consumer acceptance, particularly in 

case of food products:  

Such type of product is not available in the market. Several samples have been sent to 

prospective buyers and the feedback has been very encouraging. 

 

10.  Status of patenting, if patentable, trademark or any other IPR title, if applicable 

A patent has been applied for the process on 20
th

 Jan, 2014 (Patent application no. 

231/CHE/2014). 

 

11.  Status of publication and publicity 

 Product flyer, brochures have been developed for purpose of marketing. The product was 

displayed in different domestic and international trade fairs. 

 

Preparation of ginger candy  
1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. Sanjaya K Dash 

3. Title of the technology:  Preparation of ginger candy 

4. Commercialization status with date of licensing/MOU: 

Out of the many farmers/ entrepreneurs who were trained on preparation of value added 

products from ginger, one entrepreneur was identified and was given advanced training in 

the laboratory for making of ginger candy. He has started preparing ginger candy in small 

pouches and now selling in local markets. No specific license or MOU has been made 

with the party. 

  

5. Brief description of intervention / innovation: 

The process for the preparation of the ginger candy has been standardized as below. 

The green ginger is to be harvested after 5-6 months of planting so that it has less fibre. 

Then it is properly washed and sliced/diced into required uniform size pieces. Then it is 

boiled in water in two stages, first stage for 5 min and the 2
nd

 stage for 10 min with 

draining the excess water after each stage. This will reduce the pungency of ginger and 

as well inactivate enzymes. Smaller the size, less will be the time of boiling and more 
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will be the crispiness. The ginger is then taken in small batches (5-7 kg/batch) and put 

in boiling sugar solution. The sugar solution for 7 kg ginger is prepared by taking 4200 

g sugar and 28 g citric acid in 1750 ml water (i.e. for 1 kg ginger, it will be 600 g sugar 

and 4 g citric acid in 250 ml water). The boiling is carried out till almost all the water is 

evaporated. Thereafter the heating is stopped and the residual solution is drained. (If 

about 7 kg of ginger is used in the batch with 1750 ml water and sugar and acid, then 

the residual solution should be about 100-150 ml). Subsequently, the candy is taken out 

and put in a hot air dryer at 75°C for about 4 hours. Then it can be given a rest for about 

2-3 hours and again the finishing drying is carried out at 60°C. The spent sugar syrup 

can be recycled or reused in other preparations. However, recycling causes little 

darkening of the product. 

6. Name and address of the firm(s) which has commercialised it: 

Mr. Jayant Panigrahi, Prabha Enterprises, K-8, 356, 

Kalinganagar, Ghatikia, Bhubaneswar  

 

7. Area (state(s)/district(s)) covered: 

 Khordha and Puri districts in Odisha  

 

8. Volume/quantity of Annual production and approximate sale value: 

 240000 pouches of candies / year; Rs. 240000/ year 

 

9. Benchmark (existing similar product) and Consumer acceptance, particularly in 

case of food products:  

The product is very popular in the market. However, the work on improving the taste and 

packaging of the product is still being continued. 

 

10.  Status of patenting, if patentable, trademark or any other IPR title, if applicable 

NA 

 

  
Ginger processing in M/s Prabha entreprisers 

 

Preparation of dried ginger flakes and powder 

 

1. Title of the sub-project: A value chain on ginger and ginger products 

2. Name of CPI/CCPI:  Dr. Sanjaya K Dash 

3. Title of the technology:  Preparation of dried ginger flakes and powder 

4. Commercialization status with date of licensing/MOU: 
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Out of the many farmers/ entrepreneurs who were trained on preparation of value added 

products from ginger, some farmers came forward for preparation of dehydrated ginger 

products. They were further specifically trained on this aspect and were advised to use 

the facilities of agro-processing centres established under the project for preparation of 

the products. the marketing of the ginger products were facilitated by the Consortium and 

a total of 78 MT of dehydrated ginger products were prepared and sold by these 

entrepreneurs during 2009-13.  

5. Brief description of intervention / innovation: 

The process for the preparation of the dehydrated ginger products are mentioned earlier.  

6. Name and address of the firm(s) which has commercialised it: 

Kandhamal Apex Spices Association for Marketing (KASAM), Netaji Subash Bose 

Road, Phulbani-762001 

and 

Integrated Agency for Education, Environment & Technology (IAEET), Gautam Nagar, 

4
th

 Lane, Koraput, Odisha 

7. Area (state(s)/district(s)) covered: 

 Different districts of Odisha, Karnataka, Maharastra, UttarPradesh  

 

8. Volume/quantity of Annual production and approximate sale value: 

 78 MT of dried products during 2009-13. 

 

9. Benchmark (existing similar product) and Consumer acceptance, particularly in 

case of food products:  

The product is very popular in the market, both domestic and international levels.  

10.  Status of patenting, if patentable, trademark or any other IPR title, if applicable 

NA 

11.  Status of publication and publicity 

 NA 
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Details on Rural Entrepreneurships/ Rural Industries Developed 

 

Natural Remedies Pvt. Ltd., Anniyalam, Hosur taluk, Krishnagiri District, Tamil Nadu.  

 

1. Title of the sub-project: A Value Chain on Ginger and Ginger Products 

2. Name of CCPI: Dr. Amit Agarwal 

3. Name of rural industry with address: 

Natural Remedies Pvt. Ltd., Anniyalam, Hosur taluk, Krishnagiri District, Tamil 

Nadu.  

4. Contact: Phone and E-mail of rural industry: 

a. 080-4020 9999, amit@naturalremedy.com 

5. Investment (Rs): Rs. 84 lakhs 

Support from NAIP – Rs. 35 lakh 

Industry/Entrepreneur investment– Rs. 49 lakh 

6. Product(s) produced and marked: 

Ginger extracts standardized to 20% and 30% w/w total gingerols. NR-Ginger for 

cholesterol management. 

7. Annual Production (kg or litre):  

The unit can process up to 3 metric tonnes dried ginger per day. 

 

8. Raw Material(s) and Quantity used/ year (kg or litre): Full commercialization is yet to 

happen. 

9. Cost of raw material (per kg or litre): Rs. 150-200 / kg (approx.) dry ginger 

 

10. Price of Product:  

1. In Whole Sale – Full commercisation is yet to happen. 

2. In Retail - The product will be marketed through B2B model 

11. Type of Beneficiaries: Primary producers (farmers/growers), food and beverage 

industry, nutraceutical formulators, people with high cholesterol levels 

Further it will aid in employment generation for local people in the processing industry 

and in ginger farming. 

12. Number of Beneficiaries: NA 

13. How the Industry is beneficial to primary producers: It will help the growers since the 

demand for ginger may increase. 

14. Estimate Employment Generation/ Year (person days): Employment generation 

(man-days): The unit will employ about 50 individuals round the year. 

15. CPI to explain whether the industry is approved by FPO/BIS or any other statutory 

body and how the food safety and quality assurance of end product are being 

ensured: Ginger extracts will be commercially manufactured in GMP, ISO 9001:2008 

and ISO 22000:2005 certified manufacturing facility. 
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Secondary Processing facility of ginger 

 

Agro-processing Centre, HARS (OUAT) Campus, Pottangi, Koraput 

 

1. Title of the sub-project: A Value Chain on Ginger and Ginger Products 

2. Name of CPI: Dr. Sanjaya K Dash 

3. Name of rural industry with address: 

Agro-processing Centre, HARS (OUAT) Campus, Pottangi, Koraput 

4. Contact: Phone and E-mail of rural industry: 

sk_dash1006@hotmail.com 

5. Investment (Rs): Rs. 15 lakhs for works and 9.8 lakhs for equipments 

6. Product(s) produced and marketed: 

Dried ginger flakes and powder 

7. Annual Production (kg or litre):  

The unit can process up to 500 kg of dried ginger per day (based on the capacity of 

hammer mill). However, considering the other equipment available in the facility, ginger 

flakes, pastes, RTS etc. can be prepared, which will be beyond the above mentioned 

capacity. 

8. Raw Material(s) and Quantity used/ year (kg or litre): Full fledged commercial 

operation is yet to happen, though about 3 MT dried ginger products have been prepared 

in the facility. 

9. Cost of raw material (per kg or litre): ` 20-80 / kg (approx.) raw ginger 

 

10. Price of Product: ` 180-400 

11. Type of Beneficiaries: Primary producers (farmers/growers), food and beverage 

industry, consumers. 

Further it will aid in employment generation for local people in the processing industry 

and in ginger farming. 

12. Number of Beneficiaries: It should be around 1000 farmers in the nearby locality. 

 

13. How the Industry is beneficial to primary producers: It will help the growers since the 

demand for ginger may increase. 

14. Estimate Employment Generation/ Year (person days): About 8-10 persons can be 

employed full time throughout the year once the commercial activities begin. Besides 

there will be many contractual laborers for specific works. 

 

15. CPI to explain whether the industry is approved by FPO/BIS or any other statutory 

body and how the food safety and quality assurance of end product are being 

ensured?: The dried ginger will pass through the quality standards of the different 

procurement agencies. 
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Agro-processing Centre, KASAM campus, Daringbadi, Kandhamal 

 

1. Title of the sub-project: A Value Chain on Ginger and Ginger Products 

2. Name of CPI: Dr. Sanjaya K Dash 

3. Name of rural industry with address: 

Agro-processing Centre, KASAM campus, Daringbadi, Kandhamal 

4. Contact: Phone and E-mail of rural industry: 

Kandhamal Apex Spices Association for Marketing (KASAM), Netaji Subash Bose 

Road, Phulbani-762001 Ph.- +6842-253022;  +6842-255206 

E-mail: orissakasam@rediffmail.com 

5. Investment (Rs): Rs. 15 lakhs for works and 14 lakhs for equipments 

6. Product(s) produced and marketed: 

Dried ginger flakes and powder 

7. Annual Production (kg or litre):  

The unit can process up to 500 kg of dried ginger per day (based on the capacity 

of hammer mill). However, considering the other equipment available in the facility, 

ginger flakes, pastes, RTS etc. can be prepared, which will be beyond the above 

mentioned capacity. 

 

8. Raw Material(s) and Quantity used/ year (kg or litre): Full fledged commercial 

operation is yet to happen though about 75 MT dried ginger products have been prepared 

in the facility during 2009-13. 

9. Cost of raw material (per kg or litre): ` 20-80 / kg (approx.) raw ginger 

 

10. Price of Product: ` 180-400 

 

11. Type of Beneficiaries: Primary producers (farmers/growers), food and beverage 

industry, consumers. 

Further it will aid in employment generation for local people in the processing industry 

and in ginger farming. 

 

12. Number of Beneficiaries: It should be around 1000 farmers in the nearby locality. 

 

13. How the Industry is beneficial to primary producers: It will help the growers since the 

demand for ginger may increase. 

 

14. Estimate Employment Generation/ Year (person days): About 8-10 persons can be 

employed full time throughout the year once the commercial activities begin. Besides 

there will be many contractual labourers for specific works. 

 

15. CPI to explain whether the industry is approved by FPO/BIS or any other statutory 

body and how the food safety and quality assurance of end product are being 

ensured?: The dried ginger will pass through the quality standards of the different 

procurement agencies. 

 

 

mailto:orissakasam@rediffmail.com
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Annexure II 

Package of practices of ginger for rainfed situations in eastern ghat highland zone of 

Odisha 

 

Selection of site  

The land should be moist, well drained. The 

crop prefers fertile soil. The soil should be 

sandy or sandy loam, sandy clay loam. pH 

should be between 6.0-6.5. The soil should 

be neutral for making available nutrients. 

For acidic soil 7.5-10 q/ha of agricultural 

grade lime or 10 q/ha paper mill sludge can 

be applied. In case of phosphorus 

deficiency, apply 100 kg rock phosphate 

before planting. 

 

Planting time 

The ginger can be planted in the first week 

of April for the hills under irrigated 

condition. Earlier planting gives better yield. 

However, it can be planted till end of May 

or 1
st
 week of June. Thus if irrigation is 

available the crop can be planted in April. 

However, in rainfed condition, the planting 

can be delayed till June 1
st
 week. 

 

Seed rate:  15-18 q/ha (i.e. about  1.8 q per 

0.1 ha), weight of seed rhizome = 15-20 g 

(or even up to 25 g) 

 

Seed treatment before planting 

First sort and grade the seeds. Then treat the 

seeds for resistance against fungus, insects 

and as well as bacteria. Prepare a mixture of 

40 g Mancozeb + 10 g Carbendazim + 0.5 

ml malathion + 20 ml plantomycin in 10 ltrs 

of water. 10 litres of the above mixture can 

be used for 30 kg ginger (in 10 kg per batch 

and each batch has to be put for 45 minutes). 

Then dry under shade (Usually 3-4 hours 

required for complete drying.) before 

placing the seeds on beds. 

 

Land preparation  

Clear the field during February-March and 

burn the weeds, stubbles, roots etc. in situ.  

 

 

Ploughing 

Usually 4-5 ploughings are required to bring 

the soil to proper tilth.  The 1
st
 ploughing up 

to 15-30 cm depth is done with the help of a 

tractor (with MB or disc) before one month 

of planting.  Subsequent ploughings are 

done with harrow/ cultivators. Under rainfed 

situation as the solid is hard during that 

period), 1
st
 ploughing by bullocks is 

difficult. So it is waited till first shower. 

 

Soil solarisation 

After first and 2
nd

 ploughing, a transparent 

HDPE sheet is covered on the field for soil 

solarisation, which kills soil borne pathogen. 

The soil should be moist at the time of 

covering the plastic sheet. hence irrigate the 

field and then cover the sheet. Leave it 

covered for one month. The HDPE sheet can 

be reused in subsequent years. 

 

Application of FYM 

Just before last ploughing, FYM (50% of the 

total dose) should be applied to the field so 

that it mixes with the soil. The FYM should 

be completely dry. 

 

Preparation of beds and dams 

The beds should be across the slope in the 

hilly areas, or else there will be excess soil 

loss. In hilly areas there should be cross 

dams (at about 6-8 m) to prevent soil loss. 

The beds should be prepared as 1 m wide x 

10 m length x 0.3 m height. There should be 

drains of 0.3-0.4 m width in between beds. 

Provide drainage channels, one for every 25 

beds on flat lands. 

 

Mixed farming of ginger can be done with 

arhar, soybean, bean, chilli, bhendi, etc. 

Plant them after 45 days of planting of 

ginger (Mixed cropping also adds nutrient to 

soil. and increases production.)  
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Intercropping can be done in coffee, mango 

and guava plantations. 

 

Planting 

The stages in planting are as follows. 

 Prepare the raised bed 

 Level of land 

 Cut planting rows of 5 cm depth with 

25-30 cm row distance. 

 Put FYM 2 cm thick in the planting 

furrow. 

 Then place the ginger seed rhizome 

(pre-treated) weighing 15-20 g with 

at least one viable sprout (5 pieces / 

row, i.e. distance 20 cm). As 

mentioned above, the depth of 

sowing is 5 cm. The sprouts or eyes 

should face upwards. 

 Cover the ginger seeds with the 

mixture of FYM and oil cake. 

 Apply basal fertilizer (P2O5 and ½ 

K2O) on side of the furrows. 

 Then cover the furrow with 2” soil 

along with basal fertilizer and make 

a ridge. 

 Then clean the drain and apply the 

excess soil from the drain over the 

bed. 

 Apply 1-2 cm thick dry straw 

mulching (light mulching) over the 

bed uniformly. 

 Then lightly irrigate the beds by 

sprinkler/ drip. 

(Mulching is done with dry paddy straw, and 

dry/green leaves of mango, sal, jackfruit, 

glaricidia, gooseberry, neem, karanj, jungle 

leaves, etc. About 25 MT mulch materials 

are required per ha of land, out of which 

about 12.5 MT/ha is used at this stage.  The 

sunhemp, glaricidia, dhanicha, etc. can be 

added to mulch materials for incorporating 

nitrogen to soil. Cow dung slurry or liquid 

manure is poured on the bed after each 

mulching to enhance microbial activity and 

nutrient availability.) 

 

(Long sprouts should be avoided during 

planting as it breaks (Under ground ginger 

gives comparatively longer sprouts than 

room storage and little more care is required 

during planting.) 

 

Recommended spacing is 25cm x 20 cm. 

But in actual practice it is normally 25 x 25 

cm. There should be 2-3 buds per rhizome. 

So that even if one gets damaged still the 

plant will survive. Seed is buried to prevent 

termite.) 

 

Interculture 

1
st
 interculture on 45-60 DAP (days of 

planting) (after sprouts have come up; plant 

is observed after 35 days of planting) 

 Remove the mulch and keep it for 

2
nd

 use after interculture (some 

mulch materials might have mixed 

with the soil and must be replenished 

with fresh mulch materials). 

 Remove the weeds from the drain 

and bed (by hand) by light hoeing. 

 Apply ½ N (top dressing) on the side 

of the planting row (5 cm away from 

the plant).  

 Light hoeing and earthing up to 

cover the root zone of the ginger 

plant. 

 Raise the bed to height of 30 cm by 

digging the soil from the drain. 

 Apply second mulching on the root 

zone of plant (in between rows on 

the bed.) 

 Intercrop like arhar, maize, beans 

can be planted on the drain side of 

bed. 

2
nd

 interculture on 90 DAP 

 Repeat all the above procedure, i.e. 

weeding, hoeing, etc. 

 Top dressing with ½ N and ½ K  

 3
rd

 mulching 

 Raising the bed and digging the drain 

soil. 

At the time of 2
nd

 interculture, the plants are 

usually 6” tall. Old rhizomes are taken out at 
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this stage and interculture operations are 

carried out. 

 

(During the 2
nd

 mulching on 45 days and 3
rd

 

mulching on 90 days, about 6.25 MT/ha of 

mulch materials are required each time. 

During all these activities some soil must 

have gone to the furrow. Clean the furrows 

and put the soil extracted or some additional 

soil on the mulch materials so that they will 

not be disturbed by wind. It is like 

sprinkling soil on the mulch materials. It 

also cleans the furrow for good drainage.) 

 

Repeat weeding according to weed growth 

during the fifth and sixth month after 

planting. Earth up the crop during the first 

mulching and avoid water stagnation. After 

each mulching and also in October, put soil 

(2-3”) because the rhizome grow above the 

soil.  

 

(Put seeds of Sunhemp and Dhanicha on the 

furrows after harrowing or lightening the 

soil. These plants will grow to a height of 2 

feet in two months. So after that these green 

plants can be cut and used directly for 

mulching on ginger beds (green matter 

mulching).  The green matter mulching can 

be done after light howing and covering 

ginger roots with soil. If mulching has been 

done properly, weed growth will be less.) 

 

Mulching 

Mulching prevents diurnal temperature 

variations, maintains temperature, prevents 

growth of weeds, prevents soil erosion and 

evapotranspiration. Mulching can be done 

with transparent PE sheet or by dry straw 

and wet leaves as mentioned above. Total 

dry straw/ other leaves required is 25 

MT/ha. 

 1
st
 mulching: 50% mulch (12.5 

MT/ha) on 0 DAP after 1
st
 

interculture in between planting rows 

on beds. 

 2
nd

 mulching: on 45 DAP (25%, i.e. 

6.25 MT/ha) after 1
st
 interculture in 

between planting rows on beds. 

 3
rd

 mulching: remaining on 90 DAP 

after 2
nd

 interculture in between 

planting rows on beds. 

 

Fertilizer/ compost 

The following is recommended for INM. 

 

FYM 

The amount required is 25 MT/ha; 50% of 

the dose, i.e. 12.5 MT is applied to soil 

before last ploughing. 

Then 50% during planting (25% spread over 

bed and 25% spread in the planting 

furrows). The FYM should be completely 

dry, else it will lead to soft rot.  

 

Biofertiliser application (during planting) 

In 12.5 quintal FYM, mix 25 kg 

azospirilum, 15 kg azotobacter and 15 kg 

PSB (Phosphate solubilising bacteria). Keep 

for 7 days under shade covered with straw 

for incubation. 

Oil cake: 10 q / ha (Neem/Karanj) should be 

mixed with FYM and applied at planting. 

The neem cake also prevents diseases. 

Vermicompost may be added @ 5-7 q/ha by 

replacing 30% FYM at planting. 

 

Chemical fertilizer 

Soil amendment: For acedic soil, about 7.5-

10 q agricultural grade lime/ha is applied 

one month before planting with irrigation.  

 

The amount of recommended fertilizers is 

N:P:K  125 kg + 100 kg + 100 kg per ha. 

Thus, 275 kg urea + 600 kg SSP + 165 kg 

MOP has to be applied per ha.  

 

If DAP is applied, it contains 5.1 nitrogen 

and 2.25 P2O5. So the application has to be 

decided based on P2O5 and remaining urea is 

to be added.(i.e. 225 kg DAP and 150 kg 

urea has to be added in place of 275 kg urea 

and 600 kg SSP). 

The doses are as follows. 
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1
st
: Basal at planting (i.e. 0 DAP): Full P2O5 

+ ½ K2O (SSP 600 kg + MOP 83 kg per ha) 

 

2
nd

: On 45 DAP:  ½ N (138 kg urea/ha) 

 

3
rd

 : On 90 DAP :  ½ N and ½ K2O (138 kg 

urea + MOP 83 kg) per ha 

 

Liquid fertilizer (19-19-19:: N:P:K) may be 

sprayed or applied by fertigation. 1 kg has to 

be applied per ha (500 litres). So it becomes 

2 g/litre. The liquid fertilizer is applied as 5 

sprays during 45 DAP, 75 DAP, 90 DAP, 

120 DAP, 150 DAP. However, if liquid 

fertilizer is applied, the granular fertilizer 

dose is reduced to half of its original value. 

(Half of the granular fertiliser is replaced by 

liquid fertilizer.)  

 

Micronutrient mixture containing Fe, Zn, 

Bo, Mo, Mn, Mg can be applied two times 

on 45 DAP and 75 DAP (The micronutrient 

mixture is available in liquid form. Prepare a 

mixture of 2ml/litre and apply as 500 l/ha.).  

 

Steramil 10 q/ha is added for phosphorus.  

 

Fertiliser should not be applied in heavy rain 

situations, else the fertiliser will be washed 

away. 

 

Irrigation 

1
st
 irrigation is carried out just after planting 

as mentioned above. After September till 

December (up to one month before harvest), 

when there is no rainfall, irrigate at 15 days 

interval. (In the absence of rain, 3-5 times 

irrigation may be required till sprouting (up 

to 35 DAP). Also check for proper drainage. 

Usually the irrigations are night time 

sprinkling. 

 

Plant protection 

Rhizome rot is one main disease of ginger 

which can cause even 40-50% weight loss. 

In case of rhizome rot the leaves becomes 

yellow in different areas in patches. The 

rhizome rot is mainly due to 

 Fungus- pythium/ fusarium 

sp.  

 Bacteria- Ralstonia 

solanacearum 

 Insect: Mimegralla (Maggots) 

 Shoot borer 

 

The rhizome rot can not be detected at an 

early stage. Normally when we see the sign 

of rhizome rot in the plant, the plant is 

already infected by more than one month by 

that time. So prophylactic (preventive) 

measures are to be taken. 

 

The following prophylactic measures can be 

taken 

Application of oilcake (neem cake) 

or carbofuran (15 kg/acre) (or Furadon or 

Phorate) 3 times (0 DAP 5 kg, 45 DAP 5 kg 

and 90 DAP 5 kg) to control nematode, soil 

borne insect pest. 

Spray and drench root zone with 

a. Fungicide IM 45 (0.25%) (5 

g/litre) or Blitox 50 or Ridomil + 

Bavistin  (1 g/l) 

Dosages 

 IM 45 (0.25%) 5 g/litre 

 Blitox 50 (3-4 g/litre) 

 Bavistin (0.1%) 1 g/litre 

 Ridomil MZ 3 g/litre 

b. Insecticide Malathion (2ml/litre) 

or Quinolphos ( 2ml/litre) or 

Endosulphan (2 ml/litre) or 

Chloropyriphos (2 ml/litre) 

c. Bactericide: Streptocycline 100 ppm 

(K cycline) 1 g/10 litres (0.01%)  or 

Plantomycin 100 ppm ( 1 g/litre) 

Apply all the above (a) + (b) + (c)  

on 45 DAP, 75 DAP, 90 DAP, 120 

DAP, 120 DAP(if required), 150 

DAP (if required) (minimum 3-4 

times) 

 (As mentioned earlier, spray material 

required 500 litres/ 1 ha) 

 

Furadon granules @10 kg/ha on 45 days can 

be applied to prevent maggot.  
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Rotting is usually seen in Aug-September. 

So drenching at that time.  

 

In case infection is observed 

In case of infected plants, uproot the plant 

with soil and at a distant place throw away. 

Sprinkle the field with lime / medicine. 

 

Leaf spot disease 

If there is leaf spot (leaves become white 

and yellow normally in September), then 

apply 0.25% Blitox 50) (3 g/litre) or 

Bavistin spray (1g/litre). 

There is almost no pest in ginger.  

 

Other measures for minimizing rhizome rot 

1. Use disease free seed, collect 

seeds from healthy and disease free 

plot. 

2. Proper  seed treatment before storage 

and before planting. 

3. Selection of well drained land 

d. drainage channel ( 0.3 m depth, 

0.3-0.4 m wide) 

e. The drainage channel should be 

around the bed. 

f. Main sub-drain 60 cm width 

around bund and middle of 

land 

g. Height of raised bed should be 

0.25-0.3 m. 

Plant growth regulator (PGR) can be mixed 

with pesticides 1-2 times.  

 

For shoot borer, spray dimethoate or 

quinolphos at 0.05%. 

 

Major cause of soft rot: Farmers break 

mother rhizome in September as the price is 

high that time. but by breaking the 

microorganisms enter the plant. 

 

Harvesting 

When plant becomes dry, remove the earth 

and dry stem. Put the rhizomes under shade. 

Select the best plants for seeds after proper 

sorting and grading. Harvesting is usually 

7/8 months after planting (220 days). For 

fresh consumption purpose, the seed is to be 

harvested in 7 months (Nov-Dec). For seed 

purpose, harvest in January.  Seed ginger is 

harvested when all plants dry out. 

 

The harvesting should be done properly by 

digger or hand hoe without damaging the 

rhizomes.  

 

Sometimes the ginger is stored in the field 

itself. After seed collection, cover the bed 

with more soil and store for 3-4 months. 

 

Mature rhizome can be identified by taking 

one rhizome and by peeling the skin. In this 

case the skin can be peeled easily. 

 

Seed should be given 3 months rest before 

planting. Seed is also stored in sand in 

house, sprinkling water and slight roofing. 

 

Storage of seed 

 Seed should be normally stored for 

3-4 months before planting.  

 As mentioned above, harvesting 

should be done very carefully so that 

the seeds are not damaged.  

 Clean the roots by cutting. 

 Remove the soils sticking to ginger 

(by dry cleaning). 

 Remove the old seed rhizome piece 

attached to main mother rhizome. 

 Separate rotted and cut ginger. 

 Treat the seeds with appropriate 

mixture. 

 Dry the seeds and then store either in 

pits or in rooms.  

 

Seed treatment  

0.25% Mancozeb and 0.15% Carbendazim 

for fungus 

For insect: 0.05% Malathion or 0.05% 

Endosulphan or 0.05% Quinolphos 

 

Thus, prepare a mixture of 40 g Indophil M 

45 + 10 g Bavistin powder + 0.5 ml 

Malathion in 10 ltrs of water. 10 litres of 
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mixture can be used for 30 kg seeds in 10 

kg/ batch. Time of treatment is 45 minutes. 

 

Remember: Sort the healthy seeds and keep 

in proper conditions. Evaporatively cooled 

storage structures can be used for the 

purpose. 

 

Seed storage by pit method 

 Dig a trench of 0.3 m depth, 1 m 

wide and 5 m long. The heap height 

above ground should be 0.6-1 m (2-3 

ft). 

 The trench of this size 0.3 m depth, 1 

m wide and 5 m long will store 10 

quintals.  

 Sterilise the pit by applying any dust 

(methyl parathion) or by rabbing 

(burning straw). 

 Put straw on the floor of the pit. 

 Heap ginger seed. 

 Apply straw over the heap (1 inch 

thick).  

 Apply dry soil up to 15 cm thick and 

cover the heap and plaster with mud 

and cow dung slurry. 

 Then provide shade over and around 

the storage pit.  

 In the pit method there is weight loss 

of about 15-20% and the seed can be 

stored for 5-6 months. 

 

Seed storage in room 

 The room should be well ventilated 

with exhaust fan. 

 The roof should be reflecting much 

of its heat (corrugated RCC roof is 

preferred.). Thatched house can also 

keep the temperature low. Control of 

temperature by air conditioning 

system is also acceptable.  

 Humidity control (RH should be 

more than 70%)    

 On the cement floor, spread 5-7 cm 

thick soil (not sand, soil gives a 

heterogeneous structure and 

maintains lower temperature than 

sand and absorbs pressure to some 

extent. 

 Put some dry straw (1-2 cm thick) on 

the soil. 

 Heap the fresh ginger up to 4 feet 

height. 

 Then cover the whole heap with 15-

20 cm thick soil. 

Storage of up to 5-6 months can cause a 

moisture loss of 10-15%. 

 

Storage for consumption 

Dip in neem oil (5 ml/litre) and then dry and 

store. 
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Annexure III 
 

Economics of production of ginger  

with chemical fertilisers 

The calculations have been made for 1 Ac of land 

Cost involvement Cost, ` 

FYM, 10 MT @ 600 per MT (Rs. 1200 per tractor, 1 

tractor = 2 MT) 

6000.00 

Oil cake 4 q/acre @ Rs. 10 per kg 4000.00 

Fertilizer, 50:40:40 5000.00 

Mulching, 10 MT/ ac  @ Rs. 500 per MT 5000.00 

Land preparation 5 h by a tractor @500/h 

Bullock 20 pairs/ha-day (Rs. 300.00 per pair) by 

bullock the cost is actually higher, i.e. Rs. 6000.00. 

But as the farmers own the pair of bullocks and share 

among themselves the higher cost is ignored here. 

2500.00 

Seed@ Rs. 60 per kg 42000.00 

Seed treatment 1200.00 

Planting, 120 person-days @ 150 per person 18000.00 

Interculture operations, 90 person-days 13500.00 

Plant protection 4000.00 

Irrigation (5 times) 2500.00 

Harvesting,  120  person-days 18000.00 

Misc operations, 30 man-days 4500.00 

Total 126200.00 

Harvesting 58 q/acre x 4800 (`/q) = ` 278400.00 

Benefit cost ratio = 288400.00/126200.00 = 2.21 
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Economics of production of ginger in Daringbadi 

with chemical fertilizers by nursery method 

The calculations have been made for 1 Ac of land 

Cost involvement Cost, ` 

FYM, 10 MT @ 600 per MT (Rs. 1200 per tractor, 1 

tractor = 2 MT) 

6000.00 

Oil cake 4 q/acre @ Rs. 10 per kg 4000.00 

Fertilizer, 50:40:40 5000.00 

Mulching, 10 MT/ ac  @ Rs. 500 per MT 5000.00 

Land preparation 5 h by a tractor @500/h 

Bullock 20 pairs/ha-day (Rs. 300.00 per pair) by bullock 

the cost is actually higher, i.e. Rs. 6000.00. But as the 

farmers own the pair of bullocks and share among 

themselves the higher cost is ignored here. 

2500.00 

Seedling preparation, plastic bags and nursery raising, 

32000 plants 

6500.00 

Seed@ Rs. 60 per kg 36000.00 

Seed treatment 1200.00 

Planting, 120 person-days @ 150 per person 18000.00 

Interculture operations, 90 person-days 13500.00 

Plant protection 4000.00 

Irrigation (4 times) 2000.00 

Harvesting,  120 person-days 18000.00 

Misc operations, 30 man-days 4500.00 

Total 126200.00 

Harvesting 64 q/acre x 4800 (`/q) = ` 307200.00 

Benefit cost ratio = 307200.00/126200.00 = 2.43 
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Economics of production of ginger in Daringbadi 

by Organic farming 

The calculations have been made for 1 Ac of land 

Cost involvement Cost, ` 

FYM, 10 MT @ 600 per MT (Rs. 1200 per tractor, 1 

tractor = 2 MT) 

6000.00 

Vermicompost 2000.00 

Oil cake 4 q/acre @ Rs. 10 per kg 4000.00 

Bordeux mixture (4 sprays) 1600.00 

Mulching, 10 MT/ ac  @ Rs. 500 per MT 5000.00 

Land preparation 5 h by a tractor @500/h 

Bullock 20 pairs/ha-day (Rs. 300.00 per pair) by bullock 

the cost is actually higher, i.e. Rs. 6000.00. But as the 

farmers own the pair of bullocks and share among 

themselves the higher cost is ignored here. 

2500.00 

Seed@ Rs. 60 per kg 42000.00 

Seed treatment 1200.00 

Planting, 120 person-days@150.00/day 18000.00 

Interculture operations, 90 person-days 13500.00 

Plant protection 4000.00 

Irrigation, 5 times 1800.00 

Harvesting,  120  person-days 18000.00 

Misc operations, 30 man-days 4500.00 

Total 124100.00 

Harvesting 56 q/ha x 5000 (`/q) = ` 280000.00 

Benefit cost ratio = 280000.00/124100 = 2.25 
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Cost economics of dehydrated ginger powder 
 

Assumptions: 

 The unit will process 1 MT/h of raw ginger powder (the capacity of the slicer has been taken as 1 

MT raw ginger per hour) and thus will produce 1.333 MT dried flakes per day. Accounting for 

about 5% losses during conversion from flakes to powder, the net production will be about 1.27 

MT. 

 The unit will operate for 25 days in a month and 4 months per year for ginger. During other 

times, the facility will be used for other purpose. The equipments will be used for a total period of 

9 months in a year. 

 The depreciation values for fixed costs have been calculated taking the life of buildings and other 

works as 20 years and that of equipments as 10 years. 

 The cost of raw materials and products have been taken as the average of the costs during 2009-

10-2011-12.  

Project cost – Fixed Cost – Working capital  

Cost component ` in lakhs  

Land and land development (600 m²) 2.00 

Building and civil construction (150 m²) 9.00 

TOTAL WORKS 11.00 

Plant and machinery  

Washing tanks 0.30 

Peeler (2 nos.) 1.00 

Slicing machine (1 tph) 1.00 

Solar dryer (2 nos.) 3.00 

Mechanical dryer (2 nos.) 5.00 

Platform type weighing scale (3 nos.) 0.60 

FFS packaging machine 5.00 

Bag stitching machine (1 no.) 0.10 

Hammer mill (1 no.) 4.00 

Trollies (5 nos.) 0.50 

Misc equipments 0.50 

TOTAL EQUIPMENTS 21.00 

Total fixed capital 32.00 

Working capital margin (for 7 days) 14.00 

TOTAL 46.00 

Promoter‟s contribution 11.50 

Term loan 34.50 
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Interest on term loan @11% per year 3.795/year 

Depreciation for land and buildings per month (A) = [11.00/(20x12)] = ` 0.046 lakhs 

Depreciation for equipments per month (B) = [21.00/(10x12)] = ` 0.175 lakhs 

Interest per month (C)  = [3.795/12] =  ` 0.31625 lakhs 

Total fixed costs per month = A + B + C = ` 0.537 lakhs 

Total fixed costs per day = ` 0.537 lakhs/ 30 = ` 0.018 lakhs   

Operating costs per day 

Cost component ` in lakhs 

Man power, 12 persons-day 0.018 

Man-power managerial/ supervisor level, 1 0.005 

Electricity 20kWx8h = 160 kWh/day 0.008 

Other utilities 0.0001 

Raw material, 8 MT/day (@Rs. 25000/MT) 2.00 

Packaging materials per day (Rs. 1500/MT) 0.02 

Repair and maintenance 5% of total equipment cost per year 

(=20/(20x12x30)) 

0.003 

Total operating costs per day 2.0541  

Thus, total costs of production per day = 2.0541 + 0.018 = ` 2.0721 lakhs 

The unit processes 8 MT raw ginger per day, i.e. 1.3 MT dry ginger flakes per day (Taking 8 MT would 

produce 1.333 MT dried ginger flakes. Accounting for about 5% losses during conversion from flakes to 

powder, the net production will be about 1.27 MT. 

Thus, cost of production of ginger powder = ` 2.0721 lakhs / 1.27 = ` 1.631 lakhs/MT ginger powder. 

Cost of production of 1 kg of dry ginger = `163 (approx.) 

(Cost of processing per kg dry ginger = ` 5.67   (0.90 for kg of fresh ginger) 

The price of dry ginger powder varied between ` 2.20-2.50 lakhs / MT during 2011-12 and 2012-13.  

Thus, net income in case of ginger powder will be ` 0.57 lakhs (approx.)/MT. 

An entrepreneur producing 1.27 x 25 x 4 = 127 MT of dry ginger powder in 4 months can obtain a net 
income of  ` 72.39 lakhs. 

Benefit cost ratio: 1.35: 1 (minimum)  1.44:1 (average) 
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Cost economics of dehydrated ginger flakes 
 

Assumptions: 

 The unit will process 1 MT/h of raw ginger flakes (the capacity of the slicer has been taken as 1 

MT raw ginger per hour) and thus will produce 1.333 MT dried products per day. 

 The unit will operate for 25 days in a month and 4 months per year for ginger. During other 

times, the facility will be used for other purpose. The equipments will be used for a total period of 

9 months in a year. 

 The depreciation values for fixed costs have been calculated taking the life of buildings and other 

works as 20 years and that of equipments as 10 years. 

Project cost – Fixed Cost – Working capital  

Cost component ` in lakhs  

Land and land development (600 m²) 2.00 

Building and civil construction (150 m²) 9.00 

TOTAL WORKS 11.00 

Plant and machinery  

Washing tanks 0.30 

Peeler (2 nos.) 1.00 

Slicing machine (1 tph) 1.00 

Solar dryer (2 nos.) 3.00 

Mechanical dryer (2 nos.) 5.00 

Platform type weighing scale (3 nos.) 0.60 

Bag stitching machine (1 no.) 0.10 

Trollies (5 nos.) 0.50 

Misc equipments 0.50 

TOTAL EQUIPMENTS 12.00 

Total fixed capital 23.00 

Working capital margin (for 7 days) 14.00 

TOTAL 37.00 

Promoter‟s contribution 9.25 

Term loan 27.75 

Interest on term loan @11% per year 3.0525/year 

Depreciation for land and buildings per month (A) = [11.00/(20x12)] = ` 0.046 lakhs 

Depreciation for equipments per month (B) = [12.00/(10x12)] = ` 0.1 lakhs 

Interest per month (C)  = [3.0525/12] =  ` 0.2543 lakhs 

Total fixed costs per month = A + B + C = ` 0.4003 lakhs 
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Total fixed costs per day = ` 0.537 lakhs/ 30 = ` 0.0133 lakhs  

Operating costs per day 

Cost component ` in lakhs 

Man power, 9 persons-day 0.0135 

Man-power managerial/ supervisor level, 1 0.005 

Electricity 15 kWx8h = 120 kWh/day 0.006 

Other utilities 0.0001 

Raw material, 8 MT/day (@Rs. 25000/MT) 2.00 

Packaging materials per day (Rs. 1500/MT) 0.02 

Repair and maintenance 5% of total equipment cost per year 

(=12/(20x12x30)) 

0.0017 

Total operating costs per day 2.0463  

Thus, total costs of production per day = 2.0463 + 0.0133= ` 2.0596 lakhs 

The unit processes 8 MT raw ginger per day, i.e. 1.333 MT dry ginger powder per day. 

Thus, cost of production of ginger powder = ` 2.0596 lakhs / 1.333 = `1.545 lakhs/MT ginger powder 

Cost of production of 1 kg of dry ginger = ` 154 (approx.) 

(Cost of processing per kg dry ginger = ` 4.47  (0.74 for kg of fresh ginger) 

The price of dry ginger powder varied between `1.68- 2.10 lakhs/ MT during 2011-12 and 12-13.  

Thus, net income in case of ginger powder will be ` 0.14 lakhs (approx.)/MT. 

An entrepreneur producing 1.33 x 25 x 4 = 133 MT of dry ginger flakes in 4 months can obtain a net 

income of  ` 18.62 lakhs. 

Benefit cost ratio: 1.09: 1 (minimum)  1.22:1 (average) 
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Cost calculations for secondary processed products 

Costing of Ginger 20% Extract powder 

Item Cost, ` 

Ginger raw material (dry ginger)/kg 192 

Oleoresin extraction/ processing cost 85 

Yield with 40% gingerol 2.3% 

Cost of oleoresin (40% gingerol)/kg 12378 

Excipients, further processing and manufacturing 

calculations 

2828 

Final cost of powdered extract (20% assay) `7603 / kg 

The costs have been calculated by taking the estimated raw materials price at  

Rs. 192/kg and on the basis of trials conducted at NRPL. The costs may change for large scale 

commercial production. 

 

Costing of Ginger 30% Extract powder 

Item Cost, ` 

Ginger raw material (dry ginger)/kg 192 

Oleoresin extraction/ processing cost 85 

Yield with 40% gingerol 2.3% 

Cost of oleoresin (40% gingerol)/kg 12378 

Excipients, further processing and manufacturing 

calculations 

2815 

Final cost of powdered extract (30% assay) `11395 / kg 

The costs have been calculated by taking the estimated raw materials price at 

Rs. 192 /kg and on the basis of trials conducted at NRPL. The costs may change for large scale 

commercial production. 

 

Costing of Ginger NR-ginger extract 

Item Cost, ` 

Ginger raw material after extraction of oleoresin 25 

water extraction 30   

Yield of extract 4.8 

Spray drying/ processing charges @85 

Final cost of the extract 1518 /kg 

The costs have been calculated by taking the estimated raw materials price at  

Rs. 25 /kg and on the basis of trials conducted at NRPL. The costs may change for large scale 

commercial production. 
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