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FOREWARD 

 

 

“A Value chain on enhanced profitability and productivity of Patchouli” was a sub 

project implemented under component 2 of the National Agricultural Innovation Project. It was 

implemented in 3 districts of Karnataka by a consortium of three organizations led by private 

partner, Jewargi Agro Food Park Ltd who has implemented Food Park in Karnataka. In many 

ways the consortium was unique, as it consisted UAS, Bangalore and an NGO, Institution of 

Agricultural Technologists‟ (IAT), Chitradurga.  

The project focussed on identifying suitable patchouli variety, innovative pre and post harvest 

methods along with value addition works through tie-up with different marketing companies. It 

was indeed a challenge for the consortium to come together as a team and implement a complex 

project of this scale. This was one of the first sponsored projects to take off and provide 

leadership for many other projects that could be implemented in Karnataka by any private player. 

 

During the past three and half years of its implementation, this project brought out many 

significant outcomes that have bearing on future course of development of  patchouli crop 

cultivation and processing in our country. It showed that it takes much more than technologies 

alone to make a difference to the farmers and this was demonstrated in the form of 

demonstrations, technology promotions and processes of operation. This project strongly 

believed in application of management practices and technologies as a means of improving the 

Productivity and efficiency of patchouli cultivation and processing by farmers and or 

entrepreneurs in coconut/areca nut developed areas.  

 

Many departments of the government of Karnataka have noted the outcomes of this project with 

keen interest and with an intent to draw cue for policy formulation. I consider this project as a 

milestone in the area of aromatic sector development and hope that the future projects and 

programmes will draw liberally from the outcomes of this project. I congratulate the entire 

project team for bringing out key learning and compiling them in the form of this comprehensive 

report. 

 

Mr. Krishna Reddy 

Consortium Leader and Managing Director 

M/s Jewargi Agro Food Park Limited 
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PREFACE 

 

 

The sub project under National Agricultural Innovation Project under its Component 2 

“A Value chain on enhanced productivity and profitability of Patchouli” was implemented in 

Chitradurga, Tumkur and North Canara districts of Karnataka between April, 2009 and June, 

2012. The project aimed at enhancing productivity and profitability of patchouli through 

application of technologies with the support of innovative systems and processes. The project 

adopted a participatory action research model and implemented site-specific interventions 

through innovative processes and institutions. The project was unique in many ways. For the first 

time, a large consortium of different organizations (Private, NGO and Government) came 

together to implement a complex project having ambitious targets.  

A sound project implementation strategy involving people‟s institutions at the grassroots level 

and committed project partners was responsible for achieving desired outcome for the project. It 

was also a project that raised the institutional capacity of all the implementing partners to deal 

with complex issues related to sustainable livelihoods. In all it has given new tools, new insights 

and confidence to everyone who was associated with the project.  

 

I express my sincere gratitude to  Dr.Bangali Baboo, National Director, and Dr.RajKumar Goyal 

and Dr. R. Ezekiel former and present, National Coordinators respectively of Component 2, 

NAIP for their constant support and encouragement throughout the period of implementation. I 

also thank Dr.Mruthyunjaya, Ex-National Director, NAIP who guided the entire project team in 

its formative stages. I am deeply indebted to   Mr. Narayaswamy, Chairman, Jewargi Agro Food 

Park Ltd, who supported the project in all its stages of implementation and took keen interest in 

every aspect of the project. But for the confidence he reposed in the project team, the project 

would not have made significant strides. My thanks are also due to all the partners and project 

staff who worked tirelessly for achieving the desired outcome. 

 

 

 

Dr.T. V. Reddy 

Consortium Principal Investigator  

M/s Jewargi Agro Food Park Ltd. 
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Executive Summary 

 

Patchouli (Pogostemon patchouli Pallet) (Syn. Pogostemon cablin Benth.), one of the important 

aromatic crops, is economically known for its oil in international trade. The herb is grown 

extensively in tropical climate of Indonesia, Malaysia, Singapore, China and Brazil preferably 

under partial shade. The patchouli oil, due to its unique composition, finds suitability in flavour 

and fragrance, cosmetic, toiletry, tobacco, perfumery, Agarbatti and other industries.  

 

The world wide consumption of patchouli oil is about 2500 metric tons, USA being the largest 

consumer with about 500 metric tons per year.  Present consumption of patchouli oil is estimated 

to be about 350 tonnes per annum and is expected to grow to 500 tonnes in the next 3-5 years. 

India is one of the major importers of patchouli oil (300 tonnes per annum)  largely from 

Indonesia. In Karnataka patchouli is cultivated as under crop mainly in coconut and arecanut 

plantations and it is estimated that around 500 acres is covered with a production of 10 Tonnes 

per annum. The market price of patchouli oil has increased drastically from Rs 2500 to Rs 4000 

per kg in the recent years. 

   

At present the byproduct of patchouli oil obtained during steam distillation i.e. Hydrosol and 

spent leaf which are of economic importance are not utilized effectively. The spent leaf after oil 

extraction is a good source for developing value added commercial products (used in Agarbatti 

industry) and can also be used for organic manure production and biogas generation. The 

hydrosol containing many aromatic compounds can be used in aromatherapy. 

 

There is enormous scope for cultivation and processing of patchouli not only to meet the demand 

of local market but also become a major player in the international trade to supply consistent 

quality and quantity of patchouli oil. There is scope for enhancing the existing production area 

from the present 2500 acres to about 25000 acres to meet the domestic requirement in the next 3-

5 years. 

 

In Karnataka 11,69,140 acres of land is covered under coconut plantations mostly as mono crop 

with a low revenue of Rs 15000/- per acre/annum. It is estimated that around 500 acres of 

patchouli is grown mainly in Shimoga, Malnad regions, Bangalore rural and other districts. 

Presently patchouli is cultivated as mono crop even though experiments have revealed  that 

patchouli is shade loving and can be cultivated successfully as an under crop in coconut, arecanut 

and other plantations which would generate additional income to the farmers.  

 

The essential oil industry is unorganized. Perhaps, lack of research, unplanned exploitation of 

natural resources, failure to grow them on a large scale, inferior method of production and 

adulteration are some of the reasons for not being able to exploit this potential aromatic crop.  
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In view of the huge market potential there is a good scope for increasing area under cultivation 

of patchouli, enhance the productivity, increase the patchouli oil recovery, improve the quality of 

oil and by-product utilization. 

  

Realizing the vast area under coconut in Hiriyur taluk, vast potential of growing patchouli under 

coconut and to help the coconut growers and the patchouli industry, Jewargi Agro Food Park 

proposed this project to NAIP, which was kind enough to sanction this project to Jewargi Agro 

Food Park consortium with the University of Agricultural Science, Bangalore and the Institution 

of Agricultural Technologists, Chitradurga as partners with a total budget of Rs. 287.11 lakhs 

distributed to all the partners. 

 

Baseline Survey Information: In order to know the present status and opportunities for 

patchouli cultivation in Hiriyur taluk, a baseline survey was carried out by selecting 31 farmers 

spread over 15 villages in 4 clusters of Chitradurga district of Karnataka State.  

There is wide variation in the cropping pattern depending on the climate, soil type and water 

availability. In case of fruits, maximum area is under Pomegranate, Sweet orange and sapota. In 

case of vegetables, onion, chilli followed by brinjal is cultivated in maximum area. Among cash 

crops coconut and cotton are widely cultivated.  

In the surveyed villages, only six of the total 15 villages have cottage and small scale industries. 

One coir mill and beedi works unit each in Baramagiri, Adivala, V V Pura and Pattrehalli 

villages have employed 75, 425, 125 and 220 persons, respectively. The coir mill in T G Colony 

and Kunikere village are presently employing 25 and 15 persons, respectively. 

Of the total 31 farmers surveyed, 6 farmers have gross annual income (from agriculture and 

horticulture crops) below Rs. 2 lakhs and 17 farmers have Rs. 2 to 4 lakhs and 6 farmers have 

more than Rs. 5 lakhs.  Of the total 31 farmers surveyed, in agriculture and horticulture, 23 

farmers have net annual income below Rs. 2 lakhs and the number of farmers under annual net 

income of 2.01 to 4.0 lakhs are 6.      

 As far as environmental issues are concerned, soil problems viz., erosion, loss of nutrients, soil 

contamination with pesticides and harmful chemicals are reported from most of the villages. In 

respect of water quality, the farmers reported that water is suitable for both irrigation and 

drinking purpose though it is having some alkaline content. The constraint identified is timely 

unavailability of farm labour during peak periods. Non availability of sufficient quantity of agri 

inputs, drudgery, unemployment are some of the other serious issues at the village level.  

As far as patchouli is concerned, none of the farmers have cultivated patchouli or have 

knowledge on patchouli cultivation.  

The Status of Existing Value Chain of Patchouli is as below:  
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Patchouli is a newly introduced crop in the project area. But in the surrounding regions i.e. 

Shimoga and Sirsi taluks of Karnataka, patchouli is grown. At present patchouli is grown by the 

farmers, who harvest and sun dry the fresh biomass.  

The activities and problems at each of the stake holder are as under: 

Farmer:   

 Production of patchouli as an under crop with coconut is very low.  

 Lack of awareness of potential of patchouli has also the marketing support.  

 Because of non adoption of good agricultural practices, root nematode is one of the 

problems associated with the crop.   

 The average yield of dry matter available for oil extraction is 0.8 tons per acre, although 

it can be increased to 1.25 tons per acre.  

 Lack of awareness in implementation of Good agricultural practices (GAP) & package of 

practices (POP) which results in poor quality of produce.   

 Absence of any feedback mechanism from aggregator/agent to farmer with regard to 

quality issues, market specifications/requirements, price trends etc., 

Aggregator/Agemt:  Absence of proper storage facilities for oil, drying and packing facilities 

either at the farm level or at the aggregator level.  

Distillers: In most cases an inefficient and unscientific oil extraction plant is used resulting in 

low recovery. There is improper utilization of by-products after oil extraction.  A ton of dry 

leaves yield 1.8–2% oil, which is very low compared to other countries, mainly due to inefficient 

and unscientific distillation process and plant. 

Wholesaler: The aspect of low quality produce with improper packing and storage conditions 

continue at this stage also.   

Processing Industry: The industry does not get consistent quality and quantity of oil at a 

reasonable price. The Hydrosol causes environmental pollution. Spent leaf which is voluminous 

but have important aromatic compound are not effectively utilized. 

Status of Value Added Products:  At present patchouli biomass is dried and the herbage is 

steam distilled to obtain patchouli oil.  The hydrosol and spent material obtained during the 

steam distillation process is used for production of vermin compost /FYM for agricultural 

purpose.  

  

Work proposed, executed and achievements: 

The project was implemented by the consortium from April 2009 to June 2012.  The project 

envisaged (i) to assess/identify suitable patchouli variety and develop good agricultural practices 

to increase productivity and profitability of patchouli cultivation as an under crop in coconut 

plantations, (ii) to develop and demonstrate postharvest techniques, enzyme based pre treatment 

and efficient distillation units for enhancing quality and quantity  of patchouli oil, (iii) to 

undertake chemical analysis of hydrosol and spent materials obtained during steam distillation 

and to develop efficient processes and value added products, (iv) to develop a market 

intelligence system to ensure advance marketing of patchouli and its by products, and (v) 
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promotion of commercial projects to entrepreneur, farm communities and other organizations to 

develop the region as a major patchouli production centre. 

 

(vi) Identification of suitable patchouli variety and development of GAP: 

 A variety suitable for the project site has been identified and recommended for 

commercial scale cultivation. 

 Package of practice has been developed using good agricultural practices and distributed 

among the farmers. 

 Harvesting protocol  developed and  provided to the farmers. 

 Studies on biotransformation have been successful. Organisms capable of enhancing the 

quality of oil have been identified. The method has been standardized at the lab scale 

level. 

 

(vii) Developing and demonstration of postharvest techniques, enzyme treatment, 

distillation 

 Postharvest Management Protocols have been developed and are supplied to the farmers 

of the project area. 

 Two brochures on “Patchouli Postharvest Practices” (English & Kannada) have been 

developed and distributed to farmers. 

 Drying studies of freshly harvested patchouli herbage by various drying methods have 

been completed and usefulness of mechanical drying of patchouli over traditional shade 

drying technique has been established at laboratory scale. 

 A manual on Postharvest Technology of Patchouli and Its Byproducts has been prepared. 

  

(viii) Chemical analysis of hydrosol and spent material obtained after steam 

distillation: 

 Processing and utilization of patchouli spent charge powder for Incense stick 

manufacturing was standardized with the help of M/s Triveni Agarbatti Industries, 

Bangalore. 

 Protocol for utilization of byproduct i.e, „spent charge‟ of steam distillation has been 

developed. 

 

(ix) Developing market intelligence system and advance marketing: 

 Awareness has been created on the present supply and demand status.   

 Assured market tie-up is made to ensure assured return to farmer without much risk. 

 

(x) Promotion of commercial projects to entrepreneurs, farmers and other 

organizations: 

  Large scale awareness of patchouli cultivation and processing has been created there by 

creating a new business opportunity. 
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 Creating suitable business plan for large scale expansion. 

 

Summary of research findings: 

 The Johore type can be grown for one season with a FYM dose of 18 ton/ha combined 

with 100:50:50 kg of N, P2O5 and K20/ha. While, the CIM-Shreshta can be grown for a 

year with 175:60:60 kg of N, P2O5 and K20 along with 18 ton FYM/ha. 

 For drying patchouli spent charge (50 mm initial drying bed depth), in a tray dryer, the 

drying time required at 50, 60 and 70 
0
C drying temperatures were 10, 6 and 5 h, 

respectively.  

 Under the moderate ambient conditions of temperature (24.4–28°C) and relative humidity 

(25-58%) that prevailed at Bangalore during shade drying, the patchouli spent charge 

required about 46 h of drying time (for 50 mm of initial drying bed thicknesses) to dry it 

from an initial moisture content of 60 % (wb) to a final moisture content of 8-9% (wb). 

Under the same conditions, sun drying required only 11 h to dry the spent charge. 

 The residual essential oil content of shade dried spent charge was  

0.5 - 0.7%, whereas the above oil content from sun dried and tray dried patchouli spent 

charge was less than 0.5%. This indicates that shade dried patchouli spent charge (ground) 

can be used advantageously in incense stick manufacture. 

 From ten different types of incense sticks produced by blending the patchouli spent charge 

powder at various levels along with other traditional agarbatti ingredients, it was clear that 

patchouli spent charge powder can replace wood powder up to about 5-10% level of agarbatti 

masala mix. Substituting 2/3 of 15% of wood powder requirement with spent charge powder 

will help because of conservation of natural forest resource. 

 Various physical quality parameters like moisture content, test weight, stick diameter, 

burning time and sensory attributes of different patchouli spent charge based incense sticks 

indicated that incense sticks were very much acceptable to the consumers. 

 From the  studies it may be concluded that the potential of rhizobial microflora can be 

utilized to enhance quality of Patchouli oil using the principle of biotransformation. The 

method so developed may be suitable for farmers due to its low cost and low labour 

requirement.   

Environmental and Socio-economic impact: 

 Identification of patchouli varieties suitable as an under crop in coconut plantation for 

higher oil and biomass production for Karnataka. 

 Reduction in pre and postharvest losses from 10% to < 5% 

 Increase in patchouli dry leaf productivity from existing 0.8 to 1.25 tons per acre. 

 Increase in patchouli oil recovery from 2 % to 2.5 % 

 Increased availability of good quality oil (3 tons/annum) and value added products. 
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 Provide additional income to coconut farmers from present Rs 15000 to 30000 

/annum /acre. 

 Implementation of this project has contributed positively to safeguard the 

environment. 

 This has also enhanced the social status of the patchouli growers. 

 Based on the expected results, the market trend and benefits to the farmers, we expect 

the area under patchouli cultivation to increase to 5000 acres in 5 years time. This 

will facilitate higher revenue generation and business leading to major impact on 

socio economic conditions of the region. 

Sustainability Plan: 

 Farmers are being encouraged to take up not only cultivation of patchouli but also 

extraction of patchouli oil, which would double the revenue. Farmers would be 

ultimately selling the oil instead of dry patchouli leaves, which has higher demand 

and market value. 

 Farmers are ready to work with Akshay Food Park, Hiriyur and supply raw material 

on contract basis. Akshay Food Park is seeking entrepreneurs and industrialists to 

make use of the facility which, in turn, will help the farmers in marketing of their 

produce. 

 Farmers are also being encouraged to make use of the oil extraction facility on 

cooperative basis or by forming a cluster.    
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Part-I: General Information of Sub-project 

 

1. Title of the sub-project   :  A value chain on enhanced productivity and      

            profitability of patchouli (Pogostemon patchouli) 

2. Sub-project code    : 20044 

3. Component     : 02 (Production to Consumption System of Research) 

4. Date of sanction of sub-project  : April 1, 2009 

5. Date of completion    : June 30, 2012 

6. Extension if granted, from – to  : NA 

7. Total sanctioned amount for the : ` 287.10 lakhs  

      Sub-project 

8. Total expenditure of the sub-  : 255.28 lakhs 

      Project 

9. Consortium leader    : Shri V.Krishna Reddy  

        Managing Director 

        Jewargi Agro Food Park ltd, (JAFPL)  

        Bangalore, Karnataka 

        Phone: 9448497400            Fax: 

        Email: mns@giftakshay.com 

10. List of Consortium Partners: 

 Name of CPI/ 

CCPI with 

designation 

Name of organization and address, 

phone & fax, email 

Duration 

(From-To) 

Budget 

(` 

Lakhs) 

CPI Er. R. Dayananda 

Kumar /  Dr. T.V. 

Reddy, Project 

Officers/  

Jewargi Agro Food Park ltd, 

(JAFPL)  

# 725, 1
st
 floor, 10

th
 main, 4

th
 Block, 

Jayanagar, Bangalore-560011, 

Karnataka 

Phone:080- 22107400; Fax: 080- 

22107401; Email: 

dayananda@giftakshay.com 

April 1, 

2009- June 

30, 2012 

61.122 

CCPI1 Dr. M. 

Vasundhara,  

Professor, UAS, 

Bangalore 

Department of Horticulture, 

University of Agricultural Sciences, 

GKVK, Bangalore-560065, 

Karnataka 

Phone: 080-23330153; Fax: 

Email: vasundhara.vasu@gmail.com 

-do- 214.559 

CCPI2 Dr. S. 

Hanumantharaya 

Reddy, Treasurer, 

IAT, Chitradurga 

Institute of Agricultural 

Technologists, Regional Chapter 

APMC Yard, Chitradurga, Karnataka 

Phone: 08194-231807; Fax:080-

22107401 

Email: iatdurga@yahoo.com 

-do- 11.425 

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

mailto:dayananda@giftakshay.com
mailto:vasundhara.vasu@gmail.com
mailto:iatdurga@yahoo.com


2 

 

 

11. 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 Er. R. Dayananda Kumar,/ Dr. 

T.V.Reddy , Project Officers  

 Jewargi Agro Food Park ltd, 

(JAFPL)  

# 725, 1
st
 floor, 10

th
 main, 4

th
 

Block, Jayanagar, Bangalore-

560011, Karnataka 

61.122 35.36 51.47 

CCPI1 Dr. M. Vasundhara,  

Professor, Department of 

Horticulture, Gandhi Krishi 

Vignan Kendra, University of 

Agricultural Sciences, 

Bangalore-560065, Karnataka 

214.559 202.23 191.12 

CCPI2  S. Hanumantharaya Reddy, 

Treasurer, Institute of 

Agricultural Technologists, 

Regional Chapter APMC Yard, 

Chitradurga, Karnataka 

11.425 11.64 12.69 

Total  287.106 249.23 255.28 

 CPI-Consortia Principal Investigator; CCPI-Consortia Co-Principal Investigator 
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Part-II: Technical Details  

 

 

1. Introduction  

 

Patchouli (Pogostemon patchouli Pallet) (Syn. Pogostemon cablin Benth.) is one of the 

important aromatic crops and is economically known for its oil in international trade. The 

herb is grown extensively in tropical climate of Indonesia, Malaysia, Singapore, China and 

Brazil preferably under partial shade. The leaves and tender stem containing oil are the 

economic parts of the plant, which are shade dried and steam distilled to extract the oil. The 

patchouli oil due to its unique composition finds suitability in flavour and fragrance, 

cosmetic, toiletry, tobacco, perfumery, Agarbatti, food and other industries.  

 

The world wide consumption of patchouli oil is about 2500 metric tons with the USA being 

the largest consumer with about 500 metric tons per year It is estimated that presently 

patchouli is cultivated mainly as mono crop in India to an extent of 2500 acres with an oil 

production less than 50 tonnes per annum. Presently consumption of patchouli oil is 

estimated to be about 350 tonnes per annum and is expected to grow to 500 tonnes in the next 

3-5 years. India is one of the major importer of patchouli oil largely from Indonesia and 

imports around 300 tonnes per annum.  In Karnataka patchouli is cultivated as under crop 

mainly in coconut and arecanut plantations and it is estimated that around 500 acres is 

covered with a production of 10 Tonnes per annum. The market price of patchouli oil has 

increased drastically from Rs 2500 to Rs 4000 per kg in the recent years.  Patchouli yields 

average revenue of Rs. 38000 per acre for the farmer depending on market price as compared 

to about Rs. 25000 per acre per annum in other under crops. 

 

 At present the by product of patchouli oil obtained during steam distillation i.e. Hydrosol and 

spent leaf which are of economic importance are not utilized effectively. The spent leaf after 

oil extraction is a good source for developing value added commercial products (used in 

Agarbatti industry) and can also be used for organic manure production and biogas 

generation. The hydrosol (enriched distillate water) containing many aromatic compounds 

can be used in aromatherapy. 

There is enormous scope for cultivation and processing of patchouli not only to meet the 

demand of local market but also become a major player in the international trade to supply 

consistent quality and quantity of patchouli oil. There is scope for enhancing the existing 

production area from the present 2500 acres to about 25000 acres to meet the domestic 

requirement in the next 3-5 years. 

 

In Karnataka 11,69,140 acres of land is covered under coconut plantations mostly as mono 

crop with a low revenue of Rs 15000 acre/annum. In Karnataka it is estimated that around 

500 acres of patchouli is grown mainly in Shimoga, malnad regions, Bangalore rural and 
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other districts. Presently patchouli is cultivated as mono crop even though experiments have 

revealed  that patchouli is a shade loving and can be cultivated successfully as an under crop 

in coconut, arecanut and other plantations which would generate additional income to the 

farmers.  

 

The essential oil industry is completely unorganized and often manipulative and exploitative.  

Perhaps, inefficiently organized, lack of research, unplanned exploitation of natural 

resources, failure to grow them on a large scale, inferior method of production, mal practices 

and adulteration are some of the reasons for not being able to exploit these potential aromatic 

crops,  

Even though there is a huge demand for patchouli oil and it‟s by products, not much focused 

research has been conducted in the areas of production, processing, value addition and 

marketing. Therefore a coordinated effort is required to develop this economically important 

aromatic crop to bring in organized supply of planting material, production, processing and 

marketing of patchouli oil and its by-products to become a self sufficient nation and a major 

exporter of patchouli oil.  

In view of the huge market potential there is also a good scope for increasing area under 

cultivation of patchouli, enhance the productivity, increase the patchouli oil recovery, 

improve the quality of oil and by-product utilization. Overall the project would focus on 

integrating and supporting patchouli farming, postharvest management, value addition and by 

product utilization in an effective and efficient way to help the farmers to earn a better 

income per unit area.  

 

2. Overall Sub-project Objectives 

Objectives Responsible Partner 

1. To assess/identify suitable patchouli variety and 

develop good agricultural practices to increase 

productivity and profitability of patchouli 

cultivation as an under crop in coconut 

plantations 

 Jewargi Agro Food Park 

Limited. (JAFPL) 

 University of Agricultural 

Sciences, Bangalore (UASB) 

 Institution of Agricultural 

Technologists, Chitradurga 

(IAT) 

2. To develop and demonstrate postharvest 

techniques, enzyme based pre treatment and 

efficient distillation units for enhancing quality 

and quantity  of patchouli oil 

 University of Agricultural 

Sciences, Bangalore (UASB) 

3. To undertake chemical analysis of hydrosol and 

spent materials obtained during steam distillation 

and develop efficient processes and value added 

products 

 University of Agricultural 

Sciences, Bangalore (UASB) 

4. To develop a market intelligence system to ensure 

advance marketing of patchouli and its by 

products 

 Jewargi Agro Food Park 

Limited (JAFPL) 

 University of Agricultural 
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Sciences, Bangalore (UASB) 

5. Promotion of commercial projects to entrepreneur, 

farm communities and other organizations to 

develop the region as a major patchouli 

production centre 

 Jewargi Agro Food Park 

Limited (JAFPL) 

 

3. Sub-project Technical Profile 

 

I.   To assess/identify suitable patchouli variety and develop good agricultural 

practices  to increase productivity and profitability of patchouli cultivation as an 

under crop in coconut plantations 

Monitoring Indicators: 

 Study and evaluate the growth and yield of existing patchouli varieties and select one 

variety of patchouli suitable for project site and research plots. 

 To conduct experiments on good agricultural practices to provide an efficient package 

of practice to the farmers. 

 To standardize the protocol for sustainable harvesting. 

 To enhance the quality of patchouli oil using the principle of biotransformation. 

Expected output: 
 

 To establish demonstration plots at the project site and conduct experiments to 

select a suitable variety. 

  Develop the Package of practice for farmers.  

 An effective protocol for harvesting 

 A method which can help enhance the oil quality 

      Expected outcome: 

 A variety suitable for the project site has been identified and recommended for 

commercial scale cultivation. 

 Package of practice has been developed using good agricultural practices and 

distributed among the farmers. 

 Harvesting protocol  developed and  provided to the farmers 

 Studies on biotransformation have been successful. Organisms capable of enhancing 

the quality of oil have been identified. The method has been standardized at the lab 

scale level. 

 

II.  To develop and demonstrate postharvest techniques, enzyme based pre treatment 

 and efficient distillation units for enhancing quality and quantity of patchouli oil 

Monitoring Indicators: 

 Study and analyze existing postharvest management practices followed and 

 recommended by various institutions and organizations (2009-10) 

 Adopt postharvest management practices for patchouli- sorting, grading, shade   

 drying, handling, storage, packing and baling to reduce overall postharvest losses and 

 improve quality (2009-11) 

 Establish cost effective mechanical drying system (2009-10) 
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 Develop and establish a cost effective and faster method of drying patchouli leaves 

 and stalk for extraction of oil (2009-11) 

 To promote and create awareness among stakeholders on oil extraction parameters 

 and standards, organic certification and also to ensure adoption (2009-12) 

 

 

Expected output: 

 Report on recommended Postharvest Management Practices 

 Manual on Postharvest Management Practices 

 Report of effective drying methods 

 Mechanized drying technology 

 Increased remuneration and decision making 

      Expected outcome: 

 Postharvest Management Protocols have been developed and are supplied to the 

farmers of the project area. 

 Two brochures on “Patchouli Postharvest Practices” (English & Kannada) have been 

developed and distributed to farmers. 

 Drying studies of freshly harvested patchouli herbage by various drying methods have 

been completed and usefulness of mechanical drying of patchouli over traditional 

shade drying technique has been established at laboratory scale. 

 A manual on Postharvest Technology of Patchouli and Its Byproducts has been 

prepared  

 

III.  To undertake chemical analysis of hydrosol and spent materials obtained during 

steam distillation and develop efficient processes and value added products 

Monitoring Indicators: 

 Various product possibilities of patchouli by-products obtained during steam 

distillation process of patchouli oil (2009-10). 

 Develop and standardize patchouli spent material suitable for incense industry (2009-

11). 

 To develop protocols for by product utilization (2010-11). 

Expected output: 

 Utilization of valuable byproduct as a product 

 Manual on patchouli extraction technology and byproducts. 

      Expected outcome: 

 Processing and utilization of patchouli spent charge powder for Incense stick 

manufacturing was standardized with the help of M/s Triveni Agarbatti Industries, 

Bangalore. 

 Protocol for utilization of byproduct i.e, „spent charge‟ of steam distillation has been 

developed. 
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IV.  To develop a market intelligence system to ensure advance marketing of 

patchouli and it’s by products 

Monitoring Indicators: 

 Market research on supply and demand (domestic and exports), price trends, demand 

 trends, export quality requirement, etc. 

 Advance marketing arrangement of patchouli value added products  

Expected output: 

 Market intelligence report on patchouli  

 Tie-up with potential buyers of patchouli value added products 

Expected outcome: 

 Awareness on the present supply and demand status has been created.  

 Assured market tie-up has been done to  assure returns to farmers without much risk. 

 

V.  Promotion of commercial projects to entrepreneur, farm communities and other 

organizations to develop the region as a major patchouli production centre 

Monitoring Indicators: 

 To conduct training programmes/ Workshops /Awareness programmes on patchouli 

cultivation and processing  

 Draw up a strategy and implementation plan for scale-up, commercialization and field 

level adoption to ensure benefits to the patchouli farmers in the region and other 

stakeholders in the value chain 

Expected output: 

 progressive farmers and other stake holders 

 A model / strategy plan that would benefit stakeholder across the value chain. 

      Expected outcome: 

 Large scale awareness of patchouli cultivation and processing there by creating a new 

business 

 Creating suitable business plan for large scale expansion. 

 

 

4. Baseline Survey Analysis  

 

 In order to know the present status and opportunities for patchouli cultivation in 

Hiriyur taluk, a baseline survey was carried out by selecting 31 farmers spread over 15 

villages in 4 clusters of Chitradurga district of Karnataka State. For the purpose of collecting 

desired information from respondents, a set of questionnaire was prepared and tested. 

Information at village and farmers levels was collected through personal interview of each 

and every respondent. Similarly, wherever required, the census data (2001) was also used 

particularly for information at village level. 

There is wide variation in the cropping pattern depending on the climate, soil type and water 

availability. In case of fruits, maximum area is under Pomegranate, Sweet orange and sapota. 

In case of vegetables, onion, chilli followed by brinjal is cultivated in maximum area. Among 

cash crops coconut and cotton are widely cultivated.  
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In the surveyed villages only six of the total 15 villages have cottage and small scale 

industries. One coir mill and beedi works unit each in Baramagiri, Adivala, V V Pura and 

Pattrehalli villages have employed 75, 425, 125 and 220 persons, respectively. The coir mill 

in T G Colony and Kunikere village are presently employing 25 and 15 persons, respectively. 

Of the total 31 farmers surveyed, 6 farmers have gross annual income (from agriculture and 

horticulture crops) below Rs. 2 lakhs and 17 farmers have Rs. 2 to 4 lakhs and 6 farmers have 

more than Rs. 5 lakhs.   

Of the total 31 farmers surveyed, in agriculture and horticulture, 23 farmers have net annual 

income below Rs. 2 lakhs and the number of farmers under annual net income of 2.01 to 4.0 

lakhs are 6 nos.      

 As far as environmental issues are concerned, soil problems viz., erosion, loss of nutrients, 

soil contamination with pesticides and harmful chemicals are reported from most of the 

villages. In respect of water quality, the farmers reported that water suitable for both 

irrigation and drinking purpose though it is having some alkaline content. The constraint 

identified is timely unavailability of farm labour during peak periods. Non availability of 

sufficient quantity of cultivation inputs, drudgery, and unemployment are some of the other 

serious issues at the village level.  

As far as patchouli is concerned, none of the farmers have cultivated patchouli or have 

knowledge on patchouli cultivation.  

 

Status of Existing Value Chain  

Patchouli is a newly introduced crop in the project area. But in the surrounding regions i.e. 

Shimoga and Sirsi taluks of Karnataka, patchouli is grown. At present patchouli is grown by 

the farmers, who harvest and sun dry the fresh biomass.  

The activities and problems at each of the stake holder are as under: 

 

FARMER :  

Activity: Crop production. 

Problems:  

 Production of patchouli as an under crop with coconut is very low.  

 Lack of awareness of potential of patchouli as also the marketing support.  

 Generally, patchouli is not prone to any disease related problems.  However, because 

of non adoption of good agricultural practices, root nematode is one of the problems 

associated with the crop.   

 The average yield of dry matter available for oil extraction is 0.8 tons per acre, 

although it can be increased to 1.25 tons per acre.  

 Lack of awareness in implementation of Good agricultural practices (GAP) & 

package of practices (POP) which results in poor quality of produce.   

 Absence of any feedback mechanism from aggregator/agent to farmer with regard to 

quality issues, market specifications/requirements, price trends etc., 
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ii) AGGREGATOR/AGENT:   

Activity: Collection of produce from different farmers and providing logistics from farm to 

wholesale markets.  In some cases he also undertakes drying of the harvested material. 

Problems: Absence of proper storage facilities for oil, drying and packing facilities either at 

the farm level or at the aggregator level.  
 

iii) DISTILLERS:   

Activity:   Extraction of oil from dried leaves and its storage for further sale.   

Problem: In most cases an inefficient and unscientific oil extraction plant is used resulting in 

low recovery. There is improper utilization of by-products after oil extraction.  A ton of dry 

leaves after distillation yield 1.8 – 2% oil, which is very low compared to other countries 

mainly due to inefficient and unscientific distillation process and plant. 
 

 

iv) WHOLESALER: 
 

Activity: Collects the produce from a number of distillers and consolidates the produce to get 

sufficient volume for further sales. 

Problems: The aspect of low quality produce with improper packing and storage conditions 

continue at this stage also.   

 

v) PROCESSING INDUSTRY: 
 

Activity: The processing industry utilizes patchouli oil for further value added products and 

in most cases also adopts blending before use. The by-products i.e. Hydrosol and spent 

material obtained during oil extraction are at present used as fuel or converted into manure. 

The hydrosol is dumped as waste water. 

Problems: The industry does not get consistent quality and quantity of oil at a reasonable 

price. The Hydrosol causes environmental pollution due to high BOD content. Spent leaves 

which are voluminous but have important aromatic compound are not effectively utilized. 

Status of Value Added Products: 

At present patchouli biomass is dried and the herbage is steam distilled to obtain patchouli 

oil.  The hydrosol and spent material obtained during the steam distillation process is used for 

production of vermicompost /FYM for agricultural purpose.  

 

5. Research Achievements with Summary 

 

(i) To assess/identify suitable patchouli variety and develop good agricultural practices 

to increase productivity and profitability of patchouli cultivation as an under crop in 

coconut plantations. 

 

a) Response of patchouli varieties to integrated nutrient management   

Patchouli (Pogostemon cablin Pellet; Lamiaceae), is a native of South East Asia, 

produces oil of commercial importance, which finds its extensive use in cosmetics, as a 

fixative and in aromatherapy. The main composition of patchouli oil is patchouli alcohol, 

nor-patchoulene, alpha-bulnesene and beta patchoulene; with many minor constituents. 

Presently the demand in India for this oil of about 220 tones and is met by imports only. 
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Hence the augmentation of patchouli oil production within the country can help to mitigate 

the problems of short supply and save valuable foreign exchange. In India patchouli is 

cultivated in Karnataka, Madhya Pradesh, Orissa, Tamil Nadu, Kerala and Assam. While, 

Karnataka is possibly the largest contributor with cultivation in the districts of Uttar Kannada, 

Shimoga and Parts of Dakshina Kannada, Singapore and Johore are the types available for 

commercial cultivation. However, Johore with its high patchoulol content is more popular in 

commercial cultivation. The variety Cim-Shreshta which is claimed to be superior with 30% 

higher yield than Johore was released from   CIMAP, Lucknow. A comparative study of 

Johore and Cim-Shreshta was undertaken to evaluate them for their yield in response to 

nutrient levels.  

 

Material and Methods 

The experiment was laid out in an area of 360 m
2
 as per split-split plot design. The 

main plots were assigned with Johore and CIM-Shreshta varieties, subplots with two levels of 

FYM, 12 ton/ha and 14 ton/ha and three fertilizer levels, 150:50:50kg, 175:60:60 kg and 

200:70:70 kg Nitrogen, P2O5 and K2O per ha, respectively. The net plot size was 10.5 m
2
 and 

it was brought to fine tilth. Ridges and furrows were made at 45cm and two month-old rooted 

cuttings were planted on one side of ridges at a spacing of 45cm  during second fortnight of 

July, 2009. Full dose of P and K were applied as basal dose, whereas, N was applied in six 

equal split doses, one as basal and other as topdressing at bimonthly interval. To obtain the 

required shade, Sesbania grandiflora were planted as shade plant on the border of each plot at 

a distance of 2.5 m in both ways. 

Growth parameters were recorded at bimonthly interval till the first harvest (7th 

January, 2010) by randomly tagging five plants in each plot. The plots were harvested after 

five months of planting. Harvested biomass was dried under shade till it reached 10-12% 

moisture content. Samples from each plot were collected; leaf and twigs were separated to 

arrive at leaf: stem ratio and 100g of sample was distilled for 6 hours in Clevenger‟s 

apparatus. Two more harvests were made. The second and third harvests were taken up at 

three months interval. Since all   of Johore type patchouli plants did not survive after  second 

harvest, only CIM-Shreshta was advanced for third harvest.  

 

Results and Discussion 

In this experiment it was observed that the yield was reduced from harvest to harvest, 

irrespective of varieties. The different fertility levels had significant effect on growth and 

yield of patchouli varieties. Among the two varieties, a significant variation was observed for 

dry herb yield per plot and per ha. per cent leaf content and essential oil content during first 

harvest, dry herb yield per plot and per ha. leaf content, essential oil content and yield during 

second harvest and a maximum cumulative dry herb and oil yield per ha. The variety CIM-

Shreshta recorded maximum yield (2.89 kg/plot and 3.40 ton/ha), less leaf content (42.75) 

and essential oil content (1.48% v/w) during first harvest as against the Johore (2.08 kg/plot, 

2.44 ton/ha 56.17% and 1.95%, respectively). While, during second harvest the yield of CIM-

Shreshta was significantly higher than Johore (2.20kg/plot, 2.59ton/ha, 41.12kg essential oil 

yield/ha) even though the essential oil content was less (1.50%, v/w). This may be due to the 

reason that the Johore type showed poor regeneration after first harvest as only less than 25 
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percent plants reached second harvest and none survived after second harvest. The higher 

essential oil content in Johore can be attributed to higher leaf content in this type. When the 

cumulative yield was considered, The CIM-Shreshta performed better with high biomass 

yield of 7.46 ton/ha and 114.12 kg essential oil per ha (Table 1).   

Among the two FYM doses, the higher dose of 18 ton/ha resulted in better 

performance with respect to all the traits. This could be attributed to better edaphic factors 

like moisture holding capacity, good drainage along with better soil fertility (Table 1).  

The fertilizer doses had a significant effect on patchouli varieties (Table 2).  

The dose of 175:60:60 kg of N, P2O5 and K20 /ha resulted in better yield of 2.59 

kg/plot, 3.05 ton/ha and 51 kg essential oil /ha during first harvest, 1.32 kg dry herbage yield 

/plot and 1.55 ton dry herbage yield /ha during second harvest, 1.29 kg dry herbage yield 

/plot, 1.52 ton dry herbage yield / ha 23.58 kg essential oil/ha during third harvest and it was 

on par with high dose of 200:70:70  kg of N,  

P2O5 and K20 /ha with respect to many parameters indicating it as an optimum dose of 

fertilizer. The cumulative yield was 5.35 ton/ha and 89.41 kg oil /ha for this dose. Thus the 

results obtained could be attributed to an optimum level of fertilizers  

The effect of manure and fertilizer interaction was non-significant for most of the 

parameters. However, a high numerical value of 96.77 kg oil /ha was obtained with 18 ton/ha 

FYM and 175:60:60 kg of N, P2O5 and K20/ha (table 2). 

There was a significant effect of FYM doses on varieties (FYM and variety 

interaction). The CIM-Shreshta plots applied with 18 ton/ha of FYM  yielded 7.96 ton of dry 

herb and 124.14 kg oil/ha over three harvests (table 2). While the variety CIM-Shreshta 

applied with 200:70:70 kg of N, P2O5 and K20 yielded the highest biomass yield of 5.25 

ton/ha and 86.63 kg essential oil/ha and was on par with 170:60:60 kg of N, P2O5 and K20 

/ha (5.16 ton/ha dry herb yield and 85.66 kg oil/ha), the variety, manure and fertilizer 

interaction was non-significant for most of the parameters. Thus, results of the present study 

could be attributed to the potential of different varieties  and their response to different 

nutrient levels . 

Conclusion 

The Johore type can be grown for one season with a FYM dose of 18 ton/ha combined 

with 100:50:50 kg of N, P2O5 and K20/ha. While, the CIM-Shreshta can be grown for a year 

with 175:60:60 kg of N, P2O5 and K20 along with 18 ton FYM/ha. 
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Table 1. Direct effect of INM patchouli varities 

 

  

 
First harvest Second harvest Third harvest Total yield 

 

Yield (kg/ 

plant) 

Yield 

(kg/plo

t) 

Bioma

ss 

yield 

ton/ha 

Leaf 

in 

herba

ge 

(%) 

Essenti

al oil 

content 

Essenti

al oil 

yield 

Yield 

(kg/pla

nt) 

Yield 

(kg/plo

t) 

Bioma

ss 

yield 

ton/ha 

Leaf 

in 

herba

ge 

(%) 

Essenti

al oil 

content 

Essenti

al oil 

yield 

Yield 

(kg/pla

nt) 

Yield 

(kg/plo

t) 

Bioma

ss 

yield 

ton/ha 

Leaf 

in 

herba

ge 

(%) 

Essenti

al oil 

content 

Essenti

al oil 

yield 

Bioma

ss 

yield 

ton/ha 

Essenti

al oil 

yield 

Variety 
    

                

Johore (V1) 0.071 2.08 2.44 56.17 1.95 47.52 0.078 0.36 0.42 54.76 2.09 8.80 - - - - - - 2.86 56.32 

CIM- Shreshta 

(V2) 
0.078 2.89 3.40 42.75 1.48 50.62 0.065 2.20 2.59 44.20 1.59 41.12 0.047 1.26 1.48 44.42 1.52 22.42 7.46 114.12 

f test NS * * * * NS NS * * * * * - - - - - - * * 

SeM± 0.002 0.04 0.05 1.10 0.01 0.45 0.004 0.01 0.01 0.51 0.00 0.20 - - - - - - 0.07 0.96 

CD at 5% - 0.78 0.92 9.73 0.15 - - 0.09 0.11 9.17 0.05 3.60 - - - - - - 1.28 17.22 

Manure 
    

                

12ton/ha (M1) 0.073 2.30 2.70 49.30 1.67 43.96 0.075 1.22 1.43 48.43 1.81 23.67 0.046 1.17 1.38 44.22 1.48 20.40 4.82 77.83 

18 ton/ha (M2) 0.075 2.67 3.14 49.62 1.76 54.18 0.068 1.34 1.57 50.53 1.87 26.25 0.049 1.34 1.58 44.63 1.55 24.43 5.50 92.64 

f test NS * * NS * * NS * * * NS * NS * * NS * * * * 

SeM± 0.001 0.04 0.04 0.62 0.01 0.89 0.003 0.02 0.03 0.41 0.02 0.67 0.001 0.02 0.02 0.41 0.01 0.36 0.07 1.25 

CD at 5% - 0.12 0.14 - 0.04 2.79 - 0.08 0.09 1.28 - 2.10 - 0.06 0.07 - 0.04 1.24 0.21 3.94 

Fertilizer 
    

                

150:50:50 (F1) 0.066 2.33 2.74 48.59 1.75 46.67 0.067 1.20 1.41 48.33 1.88 23.23 0.044 1.19 1.40 43.08 1.47 20.53 4.85 80.17 

175:60;60 (F2) 0.078 2.59 3.05 48.52 1.72 51.48 0.075 1.32 1.55 49.54 1.86 26.14 0.047 1.29 1.52 44.50 1.55 23.58 5.35 89.41 

200:70:70 (F3) 0.079 2.54 2.98 51.27 1.67 49.05 0.073 1.32 1.55 50.58 1.79 25.51 0.050 1.29 1.52 45.70 1.53 23.13 5.29 86.12 

f test * * * * * * NS * * * NS NS * * * * * * * * 

SeM± 0.002 0.04 0.05 0.76 0.02 1.09 0.004 0.03 0.04 0.50 0.02 0.81 0.001 0.02 0.03 0.50 0.01 0.44 0.08 1.53 

CD at 5% 0.005 0.14 0.17 2.40 0.06 3.42 - 0.10 0.11 1.57 - - 0.004 0.08 0.09 1.73 0.04 1.52 0.26 4.83 
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Table 2. Indirect effect of INM 

 
First harvest Second harvest Third harvest Total yield 

 
Yield 

(kg/plant) 
Yield 

(kg/plot) 

Biomass 
yield 

ton/ha 

Leaf in 
herbage 

(%) 

Essential 
oil content 

Essential 
oil yield 

Yield 
(kg/plant) 

Yield 
(kg/plot) 

Biomass 
yield 

ton/ha 

Leaf in 
herbage 

(%) 

Essential 
oil 

content 

Essential 
oil yield 

Yield 
(kg/plant) 

Yield 
(kg/plot) 

Biomass 
yield 

ton/ha 

Leaf in 
herbage 

(%) 

Essential 
oil 

content 

Essential 
oil yield 

Biomass 
yield 

ton/ha 

Essential 
oil yield 

FYM * Fertilizer 
    

                

M1F1 0.068 2.24 2.64 48.88 1.72 44.19 0.073 1.10 1.30 49.48 1.83 20.75 0.042 1.06 1.25 42.55 1.45 18.01 4.55 73.95 

M1F2 0.075 2.46 2.89 49.00 1.63 45.75 0.079 1.28 1.50 50.83 1.85 25.79 0.045 1.22 1.43 44.50 1.47 21.02 5.11 82.05 

M1F3 0.077 2.20 2.58 50.02 1.66 41.93 0.074 1.28 1.50 51.30 1.76 24.47 0.051 1.24 1.46 45.60 1.52 22.16 4.81 77.48 

M2F1 0.065 2.41 2.84 48.31 1.78 49.15 0.061 1.30 1.53 47.19 1.93 25.71 0.046 1.32 1.55 43.60 1.49 23.05 5.15 86.39 

M2F2 0.080 2.73 3.20 48.04 1.82 57.21 0.072 1.35 1.59 48.25 1.86 26.49 0.049 1.36 1.60 44.50 1.64 26.14 5.60 96.77 

M2F3 0.081 2.88 3.38 52.51 1.69 56.17 0.072 1.36 1.60 49.85 1.81 26.54 0.050 1.34 1.58 45.80 1.53 24.11 5.77 94.76 

f test NS * * NS * * NS NS NS NS NS NS NS NS NS NS * NS NS NS 

SeM± 0.002 0.06 0.07 1.08 0.02 1.54 0.005 0.04 0.05 0.70 0.03 1.15 0.002 0.03 0.04 0.71 0.02 0.62 0.11 2.17 

CD at 5% 0.008 0.20 0.24 3.40 0.08 4.84 0.017 0.13 0.16 2.22 0.10 3.63 0.006 0.11 0.13 2.45 0.06 2.15 0.36 6.83 

Variety X FYM                     

V1M1 0.075 1.90 2.23 60.50 1.89 42.26 0.089 0.38 0.45 57.18 2.05 9.23 - - - - - - 2.68 51.49 

V1M2 0.068 2.26 2.66 51.84 2.00 52.78 0.068 0.33 0.39 52.34 2.13 8.36 - - - - - - 3.05 61.15 

V2M1 0.072 2.70 3.17 38.10 1.44 45.66 0.062 2.05 2.41 43.88 1.58 38.11 - - - - - - 6.97 104.16 

V2M2 0.083 3.08 3.63 47.40 1.53 55.58 0.069 2.35 2.76 44.52 1.60 44.13 - - - - - - 7.96 124.14 

Ftest * NS NS * NS NS * * * * NS * - - - - - - * * 

SeM± 0.002 0.05 0.06 0.88 0.02 1.25 0.004 0.03 0.04 0.58 0.03 0.94 - - - - - - 0.09 1.77 

CD at5% at fixed 
V 

0.006 0.16 0.19 2.77 0.06 3.95 0.014 0.11 0.13 1.81 0.08 2.96 - - - - - - 0.30 5.58 

CD at5% at any 
V 

0.008 0.19 0.23 5.23 0.03 1.78 0.016 0.03 0.03 2.30 0.02 0.88 - - - - - - 0.31 3.96 
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Table 2. Indirect effect of INM(contd…) 

 
First harvest Second harvest Third harvest Total yield 

 
Yield 

(kg/plant) 
Yield 

(kg/plot) 

Biomass 
yield 

ton/ha 

Leaf in 
herbage 

(%) 

Essential 
oil content 

Essential 
oil yield 

Yield 
(kg/plant) 

Yield 
(kg/plot) 

Biomass 
yield 

ton/ha 

Leaf in 
herbage 

(%) 

Essential 
oil 

content 

Essential 
oil yield 

Yield 
(kg/plant) 

Yield 
(kg/plot) 

Biomass 
yield 

ton/ha 

Leaf in 
herbage 

(%) 

Essential 
oil 

content 

Essential 
oil yield 

Biomass 
yield 

ton/ha 

Essential 
oil yield 

Variety X 
fertilizer 

                    

V1F1 0.059 2.01 2.36 55.94 2.07 48.83 0.071 0.32 0.38 54.09 2.20 8.36 - - - - - - 2.74 57.19 

V1F2 0.075 2.11 2.48 55.63 1.93 47.75 0.085 0.37 0.44 54.75 2.09 9.17 - - - - - - 2.91 56.92 

V1F3 0.080 2.12 2.49 56.95 1.84 45.98 0.080 0.38 0.45 55.45 1.99 8.86 - - - - - - 2.94 54.84 

V2F1 0.064 2.31 2.72 44.06 1.76 46.95 0.057 1.08 1.27 46.51 1.88 20.32 - - - - - - 4.61 76.27 

V2F2 0.074 2.55 3.00 43.87 1.70 49.74 0.068 1.23 1.45 48.08 1.89 24.82 - - - - - - 5.16 85.06 

V2F3 0.072 2.58 3.03 46.98 1.69 50.98 0.069 1.27 1.50 49.75 1.80 24.57 - - - - - - 5.25 86.63 

Ftest * NS NS NS * * NS NS NS NS * NS - - - - - - * * 

SeM± 0.002 0.06 0.07 1.08 0.02 1.54 0.005 0.04 0.05 0.70 0.03 1.15 - - - - - - 0.11 2.17 

CD at 5% at 
fixed V 

0.008 0.20 0.24 3.40 0.08 4.84 0.017 0.13 0.16 2.22 0.10 3.63 - - - - - - 0.36 6.83 

CD at 5% at any  
V 

0.008 0.18 0.21 4.95 0.03 1.87 0.015 0.04 0.04 2.15 0.03 1.05 - - - - - - 0.29 3.78 
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Table 2. Indirect effect of INM(contd…) 

Variety* 

FYM* 

Fertilizer 

First harvest Second harvest Third harvest Total yield 

Yield 

(kg/ 

plant) 

Yield 

(kg/ 

plot) 

Biomas

s yield 

ton/ha 

Leaf in 

herbag

e (%) 

Essenti

al oil 

content 

Essenti

al oil 

yield 

Yield 

(kg/pla

nt) 

Yield 

(kg/pl

ot) 

Biom

ass 

yield 

ton/h

a 

Leaf in 

herbag

e (%) 

Essent

ial oil 

conten

t 

Essent

ial oil 

yield 

Yield 

(kg/pla

nt) 

Yield 

(kg/pl

ot) 

Bioma

ss 

yield 

ton/ha 

Leaf 

in 

herba

ge 

(%) 

Essen

tial oil 

conte

nt 

Esse

ntial 

oil 

yiel

d 

Biomas

s yield 

ton/ha 

Essentia

l oil 

yield 

                    

V1M1F1 0.063 1.94 2.28 60.75 2.03 46.08 0.087 0.35 0.41 57.05 2.15 8.79 - - - - - - 2.68 54.87 

V1M1F2 0.076 2.01 2.36 60.75 1.85 43.76 0.096 0.42 0.49 57.50 2.05 10.14 - - - - - - 2.86 53.90 

V1M1F3 0.085 1.74 2.05 60.00 1.81 36.93 0.085 0.38 0.45 57.00 1.95 8.76 - - - - - - 2.50 45.69 

V1M2F1 0.055 2.08 2.44 51.13 2.12 51.59 0.055 0.30 0.35 51.13 2.25 7.93 - - - - - - 2.79 59.52 

V1M2F2 0.073 2.20 2.59 50.50 2.00 51.73 0.073 0.33 0.39 52.00 2.13 8.20 - - - - - - 2.97 59.93 

V1M2F3 0.075 2.50 2.94 53.90 1.88 55.03 0.075 0.37 0.44 53.90 2.03 8.96 - - - - - - 3.38 63.99 

V2M1F1 0.073 2.55 3.00 37.00 1.41 42.30 0.059 1.86 2.18 41.90 1.50 32.72 - - - - - - 6.43 93.03 

V2M1F2 0.074 2.90 3.41 37.24 1.40 47.74 0.062 2.14 2.51 44.15 1.65 41.44 - - - - - - 7.35 110.20 

V2M1F3 0.069 2.65 3.12 40.05 1.51 46.93 0.064 2.17 2.55 45.60 1.58 40.19 - - - - - - 7.13 109.27 

V2M2F1 0.075 2.75 3.23 45.50 1.45 46.72 0.067 2.31 2.72 43.25 1.60 43.50 - - - - - - 7.50 113.27 

V2M2F2 0.087 3.25 3.82 45.58 1.64 62.69 0.070 2.38 2.80 44.50 1.60 44.77 - - - - - - 8.22 133.60 

V2M2F3 0.088 3.25 3.82 51.11 1.50 57.32 0.069 2.35 2.76 45.80 1.60 44.12 - - - - - - 8.15 125.54 

f test NS * * NS * * NS NS NS NS NS NS - - - - - - NS NS 

SeM± 0.003 0.09 0.11 1.53 0.03 2.17 0.008 0.06 0.07 1.00 0.05 1.63 - - - - - - 0.16 3.07 

CD at 5% 

for fixed 

v 

0.011 0.28 0.33 4.75 0.11 6.76 0.024 0.19 0.22 3.10 0.14 5.07 - - - - - - 0.50 9.54 

CD at 5% 

at any  V 
0.007 0.17 0.20 4.52 0.04 2.28 0.014 0.05 0.06 2.02 0.04 1.48 - - - - - - 0.28 4.02 
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II.  To develop and demonstrate postharvest techniques, enzyme based pre treatment 

 and efficient distillation units for enhancing quality and quantity of patchouli oil 

  

a) Harvesting Index 

Patchouli is a sensitive aromatic crop and needs special care and attention during cultivation and 

harvesting. Sustainable production of Patchouli is an important activity which determines plant 

survival rates and quality of herbage. Based on the experiments conducted, the “Sustainable 

harvesting practices” for Patchouli has been recommended for Patchouli project. However, after 

successful cultivation, harvesting time and method are equally important activities. 

1. As a thumb rule, Patchouli crop is harvested after 4 ½  to 5 months after transplanting. 

2. The index is that the foliage turns to light yellowish from the usual tender pale green and 

the bottommost leaf starts to wither. 

3. Ideal time to harvest is during the morning cool hours which gives desired result but in no 

case during midday scorching sunny hours and rainy time. 

4. Harvesting should be carried out preferably with sharp shear/secateurs. However sharp 

sickle can be used only by a skilled labour without damaging or dislodging the root 

system. 

5. The irrigation to the patchouli plot should be stopped 5 days before harvesting. 

6. Harvesting of the topmost branches (Leaves and stem) should be necessary to leave 4 to 6 

juvenile sprouting buds at the basal region for fast regeneration. 

7. Subsequently harvesting should be carried out every 3 to 4 months depending on the local 

conditions and management practices.  

 

b) Biotransformation of Patchouli oil 

Introduction 

 Biotransformation is the chemical modification made by a microorganism on a chemical 

compound. Whole cell biocatalysts using fungi, bacteria and algae have been extensively applied 

in the flavor and fragrance industry over the last half century. The ability of microorganisms to 

introduce functional groups into chemically inactive complex molecules has made microbial 

transformations an indispensable part of the manufacturing process of some molecules. 

Biocatalysis also provides an environmental friendly alternative for chemical synthesis methods 

that are known to produce large amounts of harmful wastes. A new strategy is to check the effect 

of microorganisms using the principle of biotransformation to enhance the quality of patchouli 

oil.  

A series of experiments were carried out to understand the effect of biotransformation of 

five selected microorganisms on the quality of patchouli oil in terms of odor and chemical 

composition is been carried out. Dry as well as fresh herbage were the substrate treated with the 

microbial inoculants.  
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Material and methods: 

Sourcing of raw material: 

 Patchouli variety CIM-Shresta developed by CIMAP, Lucknow was used for the present 

investigation. It was raised under open field conditions and the cultural practices were followed 

as per the package of practice developed by the University of Agricultural Sciences,  

Isolation of microorganisms: 

 The microorganisms used for the study were isolated from patchouli growing areas of 

Shimoga and the UAS, Bangalore during July 2009. Pourplate technique, was used for culturing 

the rhizoidal organisms in vitro on PDA media (Potato Dextrose Agar).  Fungal cultures were 

chosen for the experiments; hence streptomycin was added to restrict the bacterial growth. The 

colonies were then pure cultured in PDA supplemented with one per cent patchouli oil. 

Organisms that survived the viability tests indicated the ability of the microorganism to grow 

under media containing patchouli alcohol and were selected for further studies. Five selected 

microorganisms were utilized in the biotransformation studies (M1, M2, M3, M4, M5). 

Oil Studies:  

 Patchouli plants were grown under open conditions in an area of 10 guntas (0.25 acre) at 

the Sanjeevani Vatika, UAS, Bangalore during July 2011. Five and a half month old crop was 

harvested in November and the oil was extracted by steam distillation. An experiment with two 

organisms with two replications was tested for 5-35 days at an interval of five days. Organisms 

were grown on Potato dextrose broth and patchouli oil was added at 2 per cent concentration, 

incubated for varying periods. The oil was reextracted using hexane and analysed for the changes 

in odour and chemical composition. 

 

                                      

Dry herbage studies: 

 

Culturing of 

microorganism 

and 

Addition of oil 

Solvent 

extraction 

of patchouli 

oil 

Quality analysis  
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An experiment with 5 treatments and 2 replications were taken up to carry out dry 

herbage studies. Five and a half month old crop was harvested and shade dried for a period of 5 

days. The dried herb was treated with the microorganisms for varying periods. Hydrodistillation 

method was employed to extract the oil. GC Analysis was done to understand the changes in oil 

content and aroma. 

Fresh herbage studies: 

 Similar experiment was carried out with the second harvest of the same crop during 

February 2012 at the Sanjeevani Vatika, UAS, Bangalore. This time the organisms were sprayed 

on fresh herbage and shade dried for varying periods. Hydrodistillation was used to extract the 

oil and the GC analysis was done to understand the changes. These results were compared to the 

dry herbage studies. 

 

                               

 

 

Odour and Gas chromatography: 

 Odour evaluation and GC analysis of biotransformed oil extracted from both dry and 

fresh herbage was analysed. Gas chromatography analysis was done on Varian 450GC, with 

capillary column, carrier gas: UHP Nitrogen, flow rate 1ml/min, FID (Flame Ionization 

Detector)-280
o
C, injector temperature-250

o
C, temperature program:0-100

o
C for 1min; 

@3
o
C/min - 200

o
C for 10min. 

 

 

 

 

 

Pure cultures Spraying on herbage Distillation 

Varian-450 GC 



19 

 

 

 

Results and discussion: 

 The quality components and the odour profile of biotransformed oil differed considerably 

as compared to the control. This may be largely due to differences in their composition and 

among the different microorganisms; performance of M2 in improving the quality of essential oil 

was considerably high compared to other isolated micro-organisms and control. Organism M1 

also improved the oil quality at initial time period but there was found to be oil consumption or 

utilization of oil by the microorganism. Hence the best treatment M2 treated for different 

intervals of time is discussed. 

 

Oil Studies 

 Gas chromatographic data on direct oil studies as influenced by M2 microorganism at 

different intervals of time in patchouli is presented in Table 1 and Fig.1.Oil treated with M2 for 

five days was found to have sweet woody odour as compared to the green, harsh notes of control. 

The chemical constituents of patchouli oil are almost entirely composed of sesquiterpenes with 

patchouli alcohol being the most abundant which contributes for the quality of oil. At 5
th

 day of 

treatment with M2 microorganism, α-bulnesene content in the oil reduced considerably (10.67 

%) and the patchouli alcohol increased (36.09 %) as compared to control (22.30 and 24.95, α-

bulnesene and patchouli alcohol, respectively). Reduction in α-bulnesene resulted in the 

decreased harsh flavor of patchouli oil and at the same time increase in patchouli alcohol 

increased the oil quality.  

Fresh and dry herbage studies 

 Oil extracted from fresh herbage had fresh, green, slightly harsh aroma as compared to 

the oil from dried leaves. This is largely due to higher level of lower boilers (α-guaiene, trans-

caryophyllene, α-patchoulene) in the fresh herbage. Both fresh and dry leaves treated with 

different microorganisms showed differences in their odour and chemical composition as 

compared to the fresh herbage. 

 GC results on effect of rhizobial microorganisms on quality of fresh herbage in patchouli 

are furnished in Table 2 and Fig. 2. Among the different rhizobial microorganisms, the fresh 

herbage when treated with M2 showed higher Patchouli alcohol (59.11%) and lesser low boilers 

(25.59%) content when compared to control (46.8% and 28.51% respectively). Percentage of α-

bulnesene content also lower (9.23) in M2 treated herbage compared to control (12.98 %). 

 GC data on effect of different rhizobial microorganisms on quality of dry herbage in 

Pogostemon patchouli is given in Table 3 and Fig. 3. The dry herbage when treated with M2, 

M3, showed higher Patchouli alcohol content of 59.3 per cent and 58.5 per cent, respectively 

when compared to control (51.7%). However, the lower boilers were lesser in M2 and M3 at 

21.38 per cent and 21.12 per cent respectively.M4 showed lesser Patchouli alcohol content and 

high percentage of lower boiler (25.26) as compared to control.  

 The potential of different fungi to biotransform and increase the percentage of terpene 

alcohols depending on the substrate given has been reported. Among the different studies, 

biotransformation of fresh or dry herbage is beneficial compared to direct oil studies. This may 
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be due to the hindrance of growth of microorganism in oil media or may be seasonal effect. The 

fresh herbage because of presence of moisture could facilitate the microorganism growth 

compared to oil.  

Conclusion: 

The studies revealed a definite pattern of decrease in monoterpenes and lower 

sesquiterpenes and increase in patchouli alcohol content in most treatments, compared to other 

organism M2 showed a better performance in all the above experiments.  

 From the above studies it may be concluded that the potential of rhizobialmicroflora can 

be utilized to enhance quality of Patchouli oil using the principle of biotransformation. The 

method so developed may be suitable for farmers due to its low cost and low labour requirement.   

Future Scope: 

 Potential of biotechnological tools like biotransformation in the aromatic industry for 

enhancement of the quality of natural volatiles is tremendous.  Studies on biosynthetic pathway 

of essential oil production will help to understand how the biotransformation reaction takes 

place. More microorganisms may be isolated and identified, or genetically engineered to improve 

the oil quality. Multiplication and seasonal trials especially in regions known to produce quality 

oil may enable us to conclude the potential of biotransformation. 

 

Table 1. Gas chromatographic data on direct  oil studies as influenced by M2              

microorganism  at  different intervals of time in patchouli 

Sl. No. 
Lower 

boilers 

α-

bulnesene 

Nor-

patchoulenol 

Patchouli 

alcohol 

Control 39.98 22.30 0.75 24.95 

Day 5 28.27 10.67 0.81 36.09 

Day 10 33.95 14.37 0.81 31.35 

Day15 30.31 11.57 0.83 34.16 

Day 20 38.09 17.17 0.82 29.61 

Day 25 39.66 15.83 0.6 23.15 

Day 30 37.94 17.13 0.82 29.73 

Day 35 38.42 18.47 0.73 28.03 

 

Table 2. Effect of rhizobial microorganisms on quality of fresh herbage (GC Results)  

                      in patchouli 

Sl .no 
Lower 

boilers 

α-

bulnesene 

Nor-

patchoulenol 

Patchouli 

alcohol 

Control 28.51 12.98 1.5 46.8 

M1 25.59 13.51 1.73 49.38 

M2 18.62 9.23 1.83 59.11 

M3 20.64 11.05 1.37 47.91 

M5 21.52 11.93 1.62 50.35 
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Table 3.  GC data on effect of different rhizobial microorganisms on quality  

of dry herbage in Pogostemon patchouli 

Sl .no 
Lower 

boilers 

α-

bulnesene 

Nor-

patchoulenol 

Patchouli 

alcohol 

Control 25.35 11.66 1.51 51.75 

M1 17.06 7.81 1.41 49.11 

M2 21.38 9.8 1.4 59.3 

M3 21.12 10.84 1.3 58.5 

M4 25.26 11.13 1.34 51.6 

M5 23.93 11.1 1.28 51.12 

 

 

  

Control: Patchouli alcohol- 24.95%                 M2D5: Patchouli alcohol-36.09%  

Fig. 1.Effect of microorganism M2 treatment for five days on quality of patchouli oil  

 

 

                     

  Control: Patchouli alcohol-46.8%                           M2D5:Patchouli alcohol-59.11%   

Fig. 2.Influence of M2 microorganism treatment (five days) on quality of fresh patchouli 

herbage  
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Control: 

Patchouli 

alcohol-

51.75%                           M2D5: 

Patchouli alcohol-59.3% 

 

Fig. 3.Influence of M2 microorganism treatment (five days) on quality of dry patchouli 

herbage  

 

(ii) To develop and demonstrate post harvest techniques, enzyme based pre treatment and 

efficient distillation units for enhancing quality and quantity of patchouli oil 

 

(a) Drying Studies of Patchouli Herbage 

 Freshly, harvested patchouli crop was dried by three different methods: i) Convective 

tray drying ii) Shade drying and iii) Drying using ASTRA Model Waste Based Dryer. In tray 

drying, five different drying temperatures namely, 30, 40, 50, 60 and 70°C were attempted and 

the initial drying bed thickness (depth) of fresh 

herbage was kept uniformly at 100 mm. 

Tray Drying Characteristics  

 In a tray dryer, the total drying time 

required to dry the freshly harvested patchouli 

herbage from a moisture content of about 80% 

(wb) to 10 – 11% (wb) was found to vary 

considerably depending upon the temperature of 

drying as shown in Fig.1. For 100 mm initial 

drying bed thickness, the drying period required 

at 30, 40, 50, 60 and 70°C drying temperatures 

were 13, 12, 11, 7 and 6 h, respectively which were much lower than the shade drying time of 54 

h. The influence of drying temperature on tray drying time of patchouli was clearly discernible. 

Similar results were reported by Raghavan et al. (1995) in drying fresh Indian thyme and 

Chiumenti et al. (1996) in drying Salvia offinalis. The drying time reduced considerably as 

drying temperature increased. For e.g., for 30°C, the drying time was 13 h and for 70°C the 

drying time was 6 h only. Since, the drying phenomena is a simultaneous heat and mass transfer 

process, increase in drying temperature increased the drying potential (i.e., temperature 

differential between product and drying air) which helped faster drying of patchouli.  Further, in 

a convective tray dryer, the movement of relatively hotter drying air that carried the evaporated 

moisture from the material also helped in improving the drying rate. The moving drying air also 

aided the heat transfer process from the medium to the drying material which is necessary for the 
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vaporization of moisture in the material. This is exactly the reason why the material dries faster 

in a convective tray dryer than in an oven.  

 

 

 

Shade Drying Characteristics  

Under the moderate ambient conditions that 

prevailed in Bangalore during shade drying, the fresh patchouli herbage required 54 h of drying 

time at 100 mm of initial drying bed thickness. Relatively moderate ambient temperatures (21.0–

24.4°C) and high relative humidity (40-81%) that prevailed during shade drying prolonged the 

duration of shade drying. Though this was similar to the duration of shade drying (2-4 days) 

reported by Farooqui et al. (2001), the ambient conditions at the time of their study and the final 

moisture content attained were not reported for reasonable comparison.  

 

Drying Characteristics in ASTRA Dryer  

In ASTRA dryer, the total drying time required to dry the freshly harvested patchouli 

herbage from a moisture content of about 80 to 10-11% (wb) was found to  be 14 h  for 100 mm 

initial drying bed thickness. Though the drying period required was only about 14 h as compared 

to 54 h of shade drying, it was higher than the drying times observed in convective tray dryer.  

Since, the air movement inside this dryer 

must be laminar (at low velocity) due to 

natural convection drying rate was relatively 

slow.  Further, inside the ASTRA dryer, the 

temperature varied from 45-95°C at different 

levels that necessitated the shifting of trays 

periodically from top to bottom position and 

vice versa. Further, the drying air 

temperature control in this dryer was 

difficult and required lot of skill 

since, it was done only by adjusting 

the rate of burning of fuel 

(wood/briquettes).  The dip in drying 

temperatures at the middle of drying period 

in Fig. 4 was due to stoppage of dryer on the 

first day.  The drying was started when the 

dryer warmed up to 45
0
C in the following 

day.  In the present study, the wood and 

briquettes are used as fuel and the calorific 

value of wood and briquettes was 3500 

kcal/kg. Another disadvantage was elevated 

drying temperature of 95°C at the bottom level 

may lead to the loss of volatile compounds 

Fig.3: Drying behaviour of patchouli herbage in 

ASTRA   Model Waste Based Crop Dryer 

Fig. 2: Drying behaviour of patchouli herbage under shade 

Fig.1: Drying characteristics of patchouli herbage in tray dryer 
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present in the patchouli oil in spite of this still the dryer is considered to be efficient for drying 

patchouli herbage.  

 

Effect of Drying of Herbage on Patchouli 

Essential Oil Yield 

The quantities of essential oil 

extracted by hydro-distillation using 

Clevenger‟s apparatus from samples 

of patchouli dried under shade and in 

the laboratory convectional tray 

dryer and in ASTRA Dryer are 

presented in Fig.5. It could be 

observed that the mean essential oil 

yields were about 2.41% in shade 

dried sample, 2.25 – 2.40% in tray 

dried samples and 2.24% in samples 

dried in ASTRA Dryer (Appendix –

A). Statistical analysis of data 

indicated that there was no 

significant difference between various drying techniques with respect to essential oil yield.  

This study indicated that the fresh patchouli herbage can be dried mechanically in a tray 

dryer without a loss in essential oil recovery. The finding is really a boon for the farmers of some 

areas where the climatic conditions are unfavorable for shade drying. This study also indicated 

that the control of temperature was difficult in ASTRA dryer and heat sensitive crops have to be 

carefully handled if this dryer has to be used for them. 

In the present drying study, the yields of patchouli essential oil, in general, were comparable 

(2.25-2.41%) to the yield of around 2.5-2.98% reported in the literature by Guenther (1948) and 

Farooqui et al. (2001).  Since, the leaves contain more patchouli oil of about 2.5 to 2.8% 

compared to tender sticks (0.5%) (Farooqui and Sreeramu, 2001). The ratio of dried patchouli 

leaves to tender sticks in this study was all along maintained at 80:20 and therefore, the oil 

recovery was slightly less compared to the reported results.  

 

Effect of Drying of Herbage on Quality of Extracted Patchouli Essential Oil 

The patchouli alcohol content is the most important quality attribute of the patchouli essential 

oil that is valued in commerce. The patchouli alcohol contents of patchouli essential oils distilled 

from the herbage dried under shade (64.65%) as well as in tray dryer at different temperatures 

(57.15 to 66.26%)  and in ASTRA dryer (42.27%) were much higher than the value of 32-37% 

reported by Dung et al. (1990) and the BIS specification for standard patchouli oil (27-35%). 

The patchouli alcohol content, however, was slightly lower in the essential oil distilled from 

dried herbage of ASTRA Dryer when compared to that from the herbage dried in shade and tray 

dryer. Exact reason could not be established in the present study. One possible reason might be 

that the high temperatures of 90°C encountered at some levels of the ASTRA Dryer during 

Fig.4: Drying air temperature variation at different levels 

inside ASTRA Model Dryer during patchouli drying 
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Fig.5: Essential oil recovery from patchouli herbage dried 

under shade, in tray dryer at different drying 

temperatures and in ASTRA dryer 
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drying leads to the loss of patchouli alcohol content. Further, the patchouli alcohol content of the 

oils obtained from the herbage dried at drying temperatures of 30°C was slightly less when 

compared to 40, 50, 60 and 70°C.  

 The effect of drying of patchouli herbage on the β-patchoulene content of the extracted 

patchouli oil (from it) is depicted in Fig. 4.8. The β-patchoulene content was considerably higher 

in the essential oil distilled from the tray dried patchouli herbage at 70°C temperature (0.0302 %) 

when compared to the values of 0.0277 , 0.0249 , 0.0206 and 0.0103 % respectively in the 

essential oils distilled from the patchouli herbage tray dried at 60, 50, 40 and 30°C temperatures.  

 The β- patchoulene content of sample from the shade dried patchouli herbage is 

comparable at 0.0249% and the least β-patchoulene content of 0.0076% was noticed in samples 

from ASTRA Dryer. As it is known that these aromatic compounds are sensitive to temperature, 

higher drying temperatures might have resulted in degradation of β-patchoulene, -guaiene and 

-bulnesene compounds. Chiumenti et al. (1996) observed that the essential oil composition of 

Salvia officinalis was found to vary slightly depending on drying temperature and the content of 

sensitive compounds decreased with increased temperature, although the contents of other 

compounds remained relatively constant. 

Recent studies by Bure et al. (2004) have shown that patchouli essential oil contains many 

more compounds, of which 41 of them were separated and 28 of them (92.9% of total oil) were 

actually identified using advance analysis techniques. The gas chromatographic analysis (GC-

FID) technique employed in the present study probably could not explain the variation in quality 

aspects of patchouli oil exactly. Many peaks that were detected in the chromatograph could not 

be associated with known compounds. Therefore, it could be concluded that the oil quality vis-à-

vis the drying effect were only suggestive in nature (probably sufficient for commerce) and 

further research may be necessary in this area.  

The refractive index values of the essential oil samples extracted from different drying 

treatments did not vary significantly. The refractive index values ranged between 1.501-1.505, 

which falls within the BIS specifications (IS 3398:2003) for patchouli oil (1.502-1.512). 

Summary: 

a. Under the moderate ambient conditions of temperature (21.0–24.4°C) and relative humidity 

(40-81%) that prevailed at Bangalore during shade drying, the fresh patchouli herbage 

required about 54 h of drying time (for 100 mm of initial drying bed thicknesses) to dry it 

from an initial moisture content of 80 % (wb) to a final moisture content of 11-12% (wb). 

b. For drying patchouli herbage, in  a tray dryer, the drying period required at 30, 40, 50, 60 and 

70
0
C drying temperatures were 13, 12, 11, 7 and 6 h, respectively for 100 mm initial drying 

bed depth.  

c. The fresh patchouli herbage required about 14 h to dry from an initial moisture content of 80 

% (wb) to a final moisture content of 11-12 % (wb) in ASTRA Dryer. 

d. The mean essential oil yields were about 2.41% in shade dried sample, 2.25 – 2.40% in tray 

dried samples and 2.24% in samples dried in ASTRA Dryer. Statistical analysis of data 

indicated that there was no significant difference between various drying techniques with 

respect to essential oil yield. 
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e. There was a considerable variation in the quality of patchouli oil extracted from herbage 

dried at different drying temperatures. Patchouli alcohol content in the essential oil was 

highest (66.26%) in the oil distilled from the herbage dried at 70°C in a tray dryer and it was 

least (42.27%) in the oil distilled from the herbage dried ASTRA Dryer. The sample from 

shade dried herbage was found to contain 64.65% patchouli alcohol content and it was 

observed to be 64.54%, 64.19%, 

63.87% and 57.15% in the other 

patchouli oil samples distilled 

from the herbage dried 

respectively at 50, 40, 60 and 

30°C in convectional tray dryer. 

The composition of -guaiene 

and -bulnesene in the patchouli 

essential oil were higher in the oil 

distilled from Astra dried herbage. 

The compositions of β-

patchoulene in the patchouli 

essential oil were higher in the oil 

distilled from the herbage dried at 

70°C in a tray dryer. 

f. The refractive index of patchouli oil samples distilled from patchouli herbage dried under 

shade, ASTRA dryer as well as in tray dryer at different drying temperatures varied from 

1.504 to 1.506. 

g. The notion that shade drying will yield better oil with better quality has been disproved. The 

patchouli herbage dried mechanically yielded the same quantity of oil with premium quality 

attributes as that of shade dried herbage. 

(b) Pilot Scale Steam Distillation of Patchouli Essential Oil 

A Pilot Scale Steam Distillation Unit was installed at AICRP on Post Harvest 

Technology, UAS, GKVK, Bangalore. The unit consisted of: a) Steam generator, b) Distillation 

still, c) Condenser and, d) Essential oil receiver as shown in Fig.6.  

The shade dried patchouli (cv. Johore) herbage used for pilot scale steam distillation 

study was procured from the fields of local farmers of Alur village, Hiriyur through M/s Jewargi 

Agro Food Park at Hiriyur. The herbage was harvested at right stage and dried in shade. In the 

patchouli dried herbage, leaves to twigs was found to be in the ratio of 70:30. During pilot scale 

distillation study, the patchouli bed packing density inside the still (charge) and distillation time 

were varied to study the quantity and quality of oil distilled as given below:  

Independent variables: 

Packing bed density (kg/m³): 8, 10 and 12  (3 levels) 

Distillation time (h): 4, 5 and 6   (3 levels) 

 

            Fig.6: Pilot Scale Steam Distillation Unit Installed at  

               AICRP on PHT, UAS, GKVK, Bangalore 
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Dependent variables: 

Essential oil recovery (yield) 

Quality of distilled patchouli essential oil 

Total Treatments : 3 x 3 = 9 

Replications  : 3     

Design  : Factorial CRD 

 Moisture content of dried patchouli herbage was determined by Toluene Distillation 

Method as described in AOAC (1995). The patchouli essential oil samples collected from 

different experiments of the present study were subjected to quality analysis. The composition of 

the oil was determined by the method of Gas-Liquid Chromatography. The optical rotation and 

refractive index of essential oil samples were determined using a Polarimeter and Abbey 

Refractometer, respectively. 

 The effect of packing bed density and distillation time on patchouli essential oil yield is 

presented in Fig.7. Patchouli essential oil yields from steam distillation of shade dried patchouli 

herbage in a Pilot Scale Steam 

Distillation Plant at different packing 

bed densities and distillation periods 

were as follows :  At 8 kg/m
3
 

packing bed density, the patchouli 

essential oil yields were  2.40, 2.63 

and 2.78%, respectively for  4, 5 and 

6 h distillation time; at 10 kg/m
3
 

packing bed density, the patchouli 

essential oil yields were 2.35, 2.57 

and 2.70%, respectively for 4, 5 and 

6 h distillation time; and at 12 kg/m
3
 

packing bed density, the patchouli 

essential oil yields were 2.06, 2.52 

and 2.60%, respectively for 4, 5 and 

6 h distillation time. It could be observed that the variation in packing bed density anddistillation 

time had significant influence on the essential oil yield (Table 1). Anitha (2008) also reported 

similar results when the packing density of patchouli charge in a pilot scale steam distillation 

unit was varied. Rao et al. (1999) reported field distillation using steam at about 2 bar pressure in 

a 1000 kg capacity distillation vessel. It took 120 min to what was considered a full extraction 

and about 60 min to obtain 90% of the total oil extracted. 

 The compositions of patchouli essential oils extracted from shade dried patchouli herbage 

using Pilot Scale Steam Distillation Unit at different packing densities and distillation times were 

analyzed in a Gas Chromatograph. The mean patchouli alcohol content was 34.74% at 8 kg/m³, 

34.92% at 10 kg/m³, and 27.78% at 12  kg/m³; mean -Bulnesene content was 20.04% at 8 

kg/m³, 19.75% at 10 kg/m³, and 19.38% at 12 kg/m³; -Guaiene content was 12.75% at 8 kg/m³, 

12.71% at 10 kg/m³, and 19.38% at 12 kg/m³ and β-Patchoulene content was 0.0187% at 8 

kg/m³, 0.0165% at 10 kg/m³, and 0.000% at 12 kg/m³ for different samples of essential oils. The 

Fig.7: Effect of steam distillation time on patchouli essential 

oil recovery on still packing bed density  
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statistical analysis indicated that there was no significant difference between the treatments with 

respect to all the biochemical quality parameters. The variation in refractive index value of 

essential oil samples was also not significant. Anita (2008) also reported similar findings with 

respect to quality parameters of patchouli essential oil when the steam distillation parameters 

were varied. The refractive index of patchouli essential oil samples steam distilled from shade 

dried herbage in the Pilot Scale Unit at different packing bed densities and distillation times were 

between 1.5030 and 1.5055 which was similar to the BIS standard value specified for patchouli 

oil (IS 3398 : 2003). 

 

 

 

Table 1: Influence of packing density of charge and distillation time on patchouli essential 

oil quality 

NS- Non Significant 

Summary: 

a. Patchouli essential oil yields from steam distillation of shade dried patchouli herbage in a 

Pilot Scale Steam Distillation Plant at different packing bed densities and distillation periods 

were as follows :  At 8 kg/m
3
 packing bed density, the patchouli essential oil yields were  

2.40, 2.63 and 2.78%, respectively for  4, 5 and 6 h distillation time; at 10 kg/m
3
 packing bed 

density, the patchouli essential oil yields were 2.35, 2.57 and 2.70%, respectively for 4, 5 and 

6 h distillation time; and at 12 kg/m
3
 packing bed density, the patchouli essential oil yields 

were 2.06, 2.52 and 2.60%, respectively for 4, 5 and 6 h distillation time. 

b. Patchouli essential oil quality from steam distillation of shade dried patchouli herbage in a 

Pilot Scale Steam Distillation Plant at different charge bed packing densities were as follows: 

mean Patchouli alcohol content was 34.74% at 8 kg/m³, 34.92% at 10 kg/m³, and 27.78% at 

12 kg/m³; mean -Bulnesene content was 20.04% at 8 kg/m³, 19.75% at 10 kg/m³ and 
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4 36.18 19.94 12.33 
0.017

1 
35.43 19.40 12.44 

0.021

9 

29.5

8 
20.52 13.74 

0.000

0 

5 42.89 18.21 9.77 
0.019

5 
43.86 17.44 9.21 

0.017

7 

30.4

2 
14.89 8.56 

0.000

0 

Mea

n 
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0.018

7 
34.92 19.75 12.71 

0.016

5 

27.7

8 
19.38 19.38 

0.000

0 

F-

test 
NS NS NS NS NS NS NS NS NS NS NS NS 
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19.38% at 12 kg/m³; mean - Guaiene content was 12.75% at 8 kg/m³, 12.71% at 10 kg/m³ 

and 19.38% at 12 kg/m³; and mean β-Patchoulene was 0.0187% at 8 kg/m³, 0.0165% at 10 

kg/m³, and trace at 12 kg/m³. The biochemical quality of patchouli essential oil was not 

affected by „charge‟ packing bed density. However, the quantity of patchouli oil has been 

found to vary with respect to distillation period. 

c. Cost economic analysis of patchouli essential oil using Pilot Scale Steam Distillation Unit 

indicated that the extraction is viable and the cost: benefit ratio of patchouli oil distillation 

was found to be 1: 1.26 

 

(iii) To undertake chemical analysis of hydrosol and spent materials obtained during steam   

distillation and develop efficient processes and value added products 

 After distillation of essential oil from dried patchouli herbage in the pilot scale steam 

distillation unit, the spent charge (herbage after distillation) was taken out and it is used for 

drying studies. Patchouli spent charge was 

dried by three different methods of drying: i) 

Shade drying ii) Sun drying and, iii) 

Convective tray drying. In tray drying, three 

different drying temperatures namely, 50, 60 

and 70°C were employed and the drying bed 

thickness (depth) of spent charge was kept 

uniformly at 50 mm. The trials were replicated 

thrice for each bed thickness and temperature 

selected.  During drying, periodic weight loss 

(at hourly intervals) of the samples were 

recorded using a sensitive electronic balance 

and the moisture contents at a given time were 

calculated from the final / initial moisture 

content of the samples that were estimated 

accurately by toluene distillation method 

(AOAC, 1995).  Conventional shade and sun 

drying of patchouli was also carried out and the 

initial drying bed thickness of the spent charge 

was kept at 50 mm.  During shade and sun 

drying, the ambient temperature varied from 

24.4 – 28
0
C and the relative humidity varied 

from 25 - 58%.  In shade, sun and tray drying, 

the samples were dried till the spent charge 

attained about 8-9% (wb) moisture content. 

 The drying characteristics of patchouli 

spent charge dried at different temperatures in 

a convective tray dryer are depicted in Fig. 

Fig.8:  Drying characteristics of patchouli spent charge in a 

convective tray dryer 

Fig.9: Drying behavior of patchouli spent charge in shade 

drying 

Fig.10: Drying behavior of patchouli spent charge in sun 

drying 
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while the shade and sun drying characteristics of patchouli spent charge are given in Fig. and 

Fig., respectively. Under the moderate ambient conditions of temperature (24.4–28°C) and 

relative humidity (25-58%) that 

prevailed at Bangalore during shade 

drying, the patchouli spent charge 

required about 46 h of drying time(for 

50 mm bed thickness). This was much 

higher than the duration of shade drying 

(2-4 days) reported by Farooqi et al. 

(2001) for patchouli fresh herbage.  

 

 

 Sun drying of  the patchouli spent 

charge required about 11 h of drying 

time to dry from an initial moisture 

content of 60 %(wb) to a final moisture 

content of 8-9 %(wb) which was much 

less than shade drying time of 46 h 

under the same ambient conditions. 

The effect of direct sun light in 

enhancing the drying rate was quite 

obvious. Shobha (2009) reported 12 -14 

h of sun drying for methi leaves almost 

under similar ambient conditions. In 

the tray dryer, the total drying time required to dry the patchouli spent charge from a moisture 

content of about 60% (wb) to 8 – 9% (wb) was found to vary considerably depending upon the 

temperature of drying. For 50 mm initial drying bed thickness, the drying period required at  50, 

60 and 70°C drying temperatures were 10, 6 and 5 h, respectively. The influence of drying 

temperature on tray drying time of spent charge was clearly discernible.  

 Similar results were reported by Raghavan et al. (1995) in drying fresh Indian thyme and 

Chiumenti et al. (1996) in drying Salvia offinalis. Further, in a convective tray dryer, the 

movement of relatively hotter drying air that carried the evaporated moisture from the material 

also helped in improving the drying rate. The moving drying air also aided the heat transfer 

process from the medium to the drying material which is necessary for the vaporization of 

moisture in the material. This is exactly the reason why the material dries faster in a convective 

tray dryer than in an oven. 

It was noticed that the shade dried patchouli spent charge 

contained about 0.5- 0.7% essential oil. While the sun dried and tray 

dried patchouli spent charge contained less than 0.5% oil. Ideally, the 

spent charge should contain only traces of essential oil if the steam 

distillation process was perfect which is practically not feasible. 

When the spent charge was dried in shade, the material retained most 

of the residual oil in comparison to other two methods of drying due 

to low temperature natural drying process. 

Incense sticks manufacture  

Treatments 

Patchouli spent 

charge powder : 

Wood powder 

Leaf : Twig 

Ratio of 

Patchouli  spent 

charge powder 

T1 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

T10(Control) 

05 : 10 70 : 30 

10 : 05 70 : 30 

15 : 00 70 : 30 

05 : 10 60 : 40 

10 : 05 60 : 40 

15 : 00 60 : 40 

05 : 10 100 : 00 

10 : 05 100 : 00 

15 : 00 100 : 00 

00 : 15 Not Applicable 

Table 2: Treatment details of patchouli spent charge based 

incense stick production 

 

Fig.11: Ultra Centrifugal Mill 
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Table 3: Quality parameters of different incense sticks made 

using patchouli spent charge powder 

 

Shade dried patchouli spent charge were taken in three different leaf-to-twig ratios 

namely, 70:30, 60:40 and 100:0 and the samples were ground to powders of 65 mesh sieve size 

(350 µm) by using Ultra Centrifugal Mill (Make : Retch GmbH, Model: ZM 200). These 

powders were used in the manufacture of incense sticks mainly to replace partially or totally the 

sawdust (wood powder) that is currently being used as one of the raw ingredients at about 15% 

level. The above patchouli spent charge powder blended along with wood powder was used at 

three levels namely, 5:10, 10:5 and 15:0 (spent charge: wood powder), in the production of 

incense sticks. 

Totally 10 types of incense stick mixes including the control were tried in the present 

study for the production of incense sticks and the treatment details are given in Table 1. 

Before manufacturing incense sticks using patchouli spent charge powder, the moisture 

content of various incense stick ingredients was estimated. As per the plan, ten types of „bland‟ 

incense sticks were produced by varying the level of raw ingredients of incense mix especially 

the wood powder component. The finished sticks were tested for various quality parameters of 

patchouli spent charge based incense sticks viz., test weight, moisture content, diameter and 

burning time were studied in line with IS:13582-1992 code for agarbattis and are presented in 

Table 3.  

 

The unscented incense stick samples of ten different treatments were subjected to sensory 

evaluation (5 point hedonic 

scale) by trained judges to 

assess the sensory quality. 

Table 3 shows the average 

sensory scores obtained by the 

10 types of incense sticks for 

colour, appearance, fragrance 

before burning, fragrance after 

burning and overall 

acceptability. 

 The sensory scores for 

10 types of incense sticks 

(without fragrance dipping) 

obtained from various 

treatments are presented in 

Table 4. There was no 

significant difference between 

the incense sticks of different 

treatments as far as colour and 

 appearances were concerned. This is because the sticks were made using almost same type and 

quantity of ingredients like charcoal powder, jigatu, etc and the 

sticks were rolled by a single person. Partial 

or full replacement of wood powder with 

Treatments 

Parameters 

Moisture 

content 

(% wb) 

Stick 

Diameter 

(mm) 

Test 

Weight 

(gm) 

Burning 

time       

(min) 

T1 9.59 3.0960 1.0118 35.34 

T2 9.24 2.9640 1.0546 37.32 

T3 9.97 3.2700 1.0878 38.29 

T4 10.11 2.8700 1.1298 38.89 

T5 10.14 2.8880 1.1720 36.32 

T6 10.05 2.8100 1.1144 41.57 

T7 9.72 3.0000 1.2190 38.01 

T8 9.87 2.8680 1.1472 42.64 

T9 10.05 2.8460 1.0250 38.68 

T10 9.75 2.5540 1.0360 35.78 

Mean 9.85 2.9166 1.0998 38.28 

F-value NS NS NS * 

SEm ± 0.1501 0.1546 0.0848 1.1231 

CD (0.05P) 0.4303 0.4419 0.2424 3.3131 

CV (%) 2.1501 11.8542 17.2474 5.0804 

Fig. 12 Agarbattis 



32 

 

spent charge powder perhaps did not affect these attributes much since,  

both powders were of plant origin and the replacement level was at the most 15% in the total 

composition. As far as fragrance before burning was concerned, the incense sticks of treatments 

that contained relatively higher proportion of spent leaf powder (T7, T8 and T9) were adjudged to 

be good by the panelists. This is because in spent charge, the leafy matter was found to contain 

relatively more residual oil compared to twigs that resulted in better fragrance of incense sticks 

before burning in such treatments where proportion of leaf powder was higher. However, the 

fragrance during burning was mostly woody similar to the control. This clearly indicated that the 

normal process of dipping of bland incense sticks in fragrance solution is necessary.  

Table 4: Sensory scores of different incense stick for various sensory attributes 

Treatments 

Quality Parameters 

Colour Appearance 

Fragrance 

before 

burning 

Fragrance 

during 

burning 

Overall 

acceptability 

T1 3.80 3.73 3.73 2.93 3.46 

T2 3.66 3.80 3.60 2.86 3.26 

T3 3.66 3.40 3.26 2.73 3.06 

T4 3.66 3.73 3.86 2.86 3.40 

T5 3.73 3.53 3.46 2.80 3.20 

T6 3.80 3.80 3.33 2.86 3.26 

T7 4.13 4.13 4.06 3.26 3.90 

T8 3.86 3.80 3.70 3.10 3.23 

T9 4.06 4.00 3.56 2.86 3.16 

T10 3.86 3.93 3.13 2.80 3.20 

Mean 3.82 3.78 3.57 2.91 3.31 

F-value NS NS * NS * 

SEm ± 0.17 0.18 0.19 0.15 0.16 

CD (0.05P) 0.48 0.50 0.52 0.44 0.44 

CV (%) 17.6 18.81 20.65 21.26 18.94 

 The mean scores given by sensory panel for colour, appearance, fragrance before 

burning, fragrance during burning and overall acceptability indicated that the treatments T7 is 

best in respect of all the tested sensory attributes. The incense stick of T7, obtained sensory 

scores for colour (4.13), appearance (4.13), fragrance before burning (4.06), fragrance after 

burning (3.26) and overall acceptability (3.90) and indicated its high acceptability to the 

consumers. The treatment T8 was on par with T7, and therefore, it may also be acceptable 

provided physical quality traits and burning ability were good. Considering all the quality 

attributes in totality, it may be concluded that incense sticks made from treatments T7 and T8 

were best among the tested treatments. It implied that for incense stick manufacturing, patchouli 

spent charge leaf powder can be added to about 5-10% level replacing wood powder which is 

normally present at about 15% level in the ingredient mix. 
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Summary: 

 For drying patchouli spent charge (50 mm initial drying bed depth), in a tray dryer, the 

drying time required at 50, 60 and 70 
0
C drying temperatures were 10, 6 and 5 h, 

respectively.  

 Under the moderate ambient conditions of temperature (24.4–28°C) and relative humidity 

(25-58%) that prevailed at Bangalore during shade drying, the patchouli spent charge 

required about 46 h of drying time (for 50 mm of initial drying bed thicknesses) to dry it 

from an initial moisture content of 60 % (wb) to a final moisture content of 8-9% (wb). 

Under the same conditions, sun drying required only 11 h to dry the spent charge. 

 The residual essential oil content of shade dried spent charge was  

0.5 - 0.7%. Whereas, the above oil content from sun dried and tray dried patchouli spent 

charge was less than 0.5%. This indicates that shade dried patchouli spent charge (ground) 

can be used advantageously in incense stick manufacture. 

 From ten different types of incense sticks produced by blending the patchouli spent charge 

powder at various levels along with other traditional agarbatti ingredients, it was clear that 

patchouli spent charge powder can replace wood powder up to about 5-10% level of agarbatti 

masala mix. Substituting 2/3 of 15% of wood powder requirement with spent charge powder 

will help because of conservation of natural forest resource. 

 Various physical quality parameters like moisture content, test weight, stick diameter, 

burning time and sensory attributes of different patchouli spent charge based incense sticks 

indicated that incense sticks were very much acceptable to the consumer.  

 

6. Salient achievements / Innovations 

 

 Patchouli aromatic oil extraction plant is set up in the project site. 

 

 Processing and Utilization of Patchouli spent charge powder for incense stick 

manufacturing 

Patchouli spent charge has been converted into powder and has been utilized 

successfully to manufacture various types of incense sticks; It has been established 

that patchouli spent charge powder can substitute the wood powder usage up to 10% 

level (out of 15%) in the incense stick manufacture. 

 

 Drying Studies of Freshly Harvested Patchouli herbage  

Drying studies of freshly harvested aromatic patchouli herb (cv. Johar) was 

conducted in a convectional tray dryer at 30, 40 and 50°C and the initial bed 
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thickness of herbage in the trays was varied at 50, 75 and 100 mm. Under shade 

(26.0–28.9°C and RH 40-71%), the patchouli herbage required about 180 h to dry 

from an initial moisture content of around 82% (wb) to a storable moisture content of 

10–11%. Patchouli could be dried much faster in the tray dryer and depending upon 

the drying air temperature and initial bed depth of herbage, the drying time varied 

considerably from 24 h to 52 h. At any given drying temperature, the drying time 

decreased for lower initial bed depth of herbage. Laboratory extraction of patchouli 

oil from the samples of dried herbage indicated that the drying temperatures did not 

influence the essential oil yield within the experimental range and it was about 1.9-

2.0 % (leaves to twigs ratio - 70:30), the same as that of shade dried sample. Gas 

chromatographic analysis of patchouli essential oil samples extracted from herbage 

dried at different drying temperatures indicated that there was a considerable 

variation in the quality of patchouli oil though there was no variation with respect to 

initial drying bed thickness. 

 

 Product development and optimization  

With the help of a private industry, Triveni Agarbatti Industries, Bangalore, 10 

different types of agarbattis were made by substituting traditionally used wood 

powder with dried patchouli spent charge (by-product - waste) powder at various 

levels. First, shade dried patchouli spent charge were taken in three different leaf-to-

twig ratios namely, 70:30, 60:40 and 100:0 and the samples were ground in an impact 

type ultra centrifugal mill (Make : Retch GmbH, Model: ZM 200) to powders of 65 

mesh sieve size (350 µm). These powders were used in the manufacture of agarbatti 

sticks mainly to replace partially or totally the sawdust (wood powder) that is 

currently being used as one of the raw ingredients at about 15% level. The above 

patchouli spent charge powder blended along with wood powder was used at three 

levels namely, 5:10, 10:5 and 15:0 (spent charge: wood powder), in the production of 

incense sticks. Totally 10 types of incense stick mixes including the control were tried 

in the present study for the production of agarbatti sticks. Appropriate quality of 

water (as deemed it fit by the experienced agarbatti rolling worker in the industry) 

was added to the incense mix and it was thoroughly needed to obtain desired „masala‟ 

consistency for agarbatti rolling. The experimental incense sticks were actually rolled 

by the same experienced person in the Trinetra Agarbatti Industry, Bangalore. The 

rolled incense sticks were shade dried as per protocol of the industry and packed in 

polyethylene covers till quality testing. The products were tested as per IS Code for 

various quality parameters and sensory evaluation was also carried out to identify best 

treatments. The study revealed that Patchouli spent charge powder can be used as a 

substitute to wood powder up to 10% level (max. 15%) in the manufacture of 

agarbattis. 

 

 PHM Protocols have been developed and are supplied to the project farmers 

 Drying studies of freshly harvested patchouli herbage by various drying methods 

have been completed and usefulness of mechanical drying of patchouli vis a vis 

traditional shade drying technique has been established at laboratory scale 

 Oil extraction studies have been taken up to fix the distillation parameters 
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Steam Distillation and fractional distillation unit at Project site (Akshay Food Park Hiriyur) 

 

 

 

7. Process/ Product/Technology Developed  

(List partner-wise major Process/ Product/Technology developed and their outcome in 

quantifiable terms)  

S. No. (Process/Product/Technology 

Developed 

Adoption/ Validation/ 

Commercialization, etc. 

Responsible 

Partner 

1.  Patchouli variety Johore was 

found to be suitable for  the 

project site 

Johore performed well in the 

demonstration plots and was chosen 

for commercial production 

Jewargi Agro 

Food Park and 

Horticulture 

UAS(B)  

2 Harvesting index was 

developed 

The technology was adopted for 

demonstration plots and 

commercialization successfully. 

Horticulture 

UAS(B) 

3  Distillation method for 

extraction of  patchouli oil was 

developed 

Successfully used for extraction of 

oil from patchouli herbage at the 

demonstration  and research plots 

Jewargi Agro 

Food Park and 

UAS(B) 

4. Complete package of practice 

for patchouli cultivation was 

developed 

The technology has been adapted 

for successfully for commercial 

production 

Horticulture 

UAS(B) 

5 Using Gas Chromatography ,a 

method has been developed to 

analyze the quality of patchouli 

oil 

Successfully adopted for analyzing 

patchouli oil samples. 

Horticulture 

UAS(B) 
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8. Patents (Filed/Granted) 

 

S. 

No. 

Title of Patent  Inventor(s) (Name & 

Address) 

Filed/Published/

Granted 

(No./Date)  

Responsible 

Partner 

 -----NIL---- 

 

 

 

9. Linkages and Collaborations  

 

 Karnataka soaps and detergents limited (KS&DL), Bangalore. 

 Central Institute For Medicinal And Aromatic Plants (CIMAP), Bangalore 

 Fragrance and Flavor Development Centre (FFDC), Kannauj. 

 M/s. JOGUE Incorporation USA. (Flavour & fragrance manufacturer) 

 Green India Food Trading Company Pvt Ltd. (GIFT) Bangalore. 

 Greendeal Consultancy & Overseas Pvt Ltd., (GDC) Bangalore. 

 State Bank of Hyderabad, Bangalore. 

 Farmers/ farm associations 

 Processing industries 

 Equipment manufacturers 

 

 

10. Status on Environmental and Social Safeguard Framework  

 

MAJOR OUTCOME/ IMPACT OF THE PROJECT: 

 

 Identification of patchouli varieties suitable as an under crop in coconut plantation for 

higher oil and biomass production for Karnataka. 

 Reduction in pre and postharvest losses from 10% to < 5% 

 Increase in patchouli dry leaves productivity from existing 0.8 to 1.25 tons per acre. 

 Increase in patchouli oil recovery from 2 % to 2.5 % 

 Increased  availability of good quality oil (3 tons/annum) and value added products. 

 Provide additional income to coconut farmers from present Rs 15000 to 30000 

/annum /acre. 

 Additional income level of upto Rs. 21000.00 per acre. 

 Implementation of  this project has contributed  positively to safeguard the 

environment. 

 This has also enhanced the social status of the pomegranate growers. 
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 Based on the expected  results, the market trend and benefits to the farmers, we 

expect the area under Patchouli cultivation to increase to 5000 acres in 5 years time. 

This will facilitate higher revenue generation and  business leading to major impact 

on socio economic conditions of the region. 

 

11. Constraints, if any and Remedial Measures Taken 

 

 Identification of suitable high yielding variety as under crop in coconut plantation. 

 Low awareness of potential for under cropping and their benefits. 

 Inconsistent supply and non availability of good quality planting material. 

 Low  productivity and quality of patchouli  herbage, therefore under the project GAP was 

prepared 

 Improper postharvest handling, packing and storage of patchouli leaves. 

 Unscientific methods of distillation, storage and blending of patchouli oil, optimal 

methodology was developed.  

 Improper utilization of by-products and non availability of value added products 

 Inadequate market intelligence. 

 

 

12. Publications (As per format of citation in Indian Journal of Agricultural Sciences) 

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 

 Nil  UAS(B) 

 

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 

1 Ramya H G, Palanimuthu V, Mohan Kumar S and 

Dayananda Kumar R. 2011. Drying studies of patchouli 

spent charge for incense stick production. (in) 45th Annual 

Convention of Indian Society of Agricultural Engineers and 

International Symposium on Water for Agriculture, held 

during 17–19 January 2011 at Dr. Panjabrao Deshmukh Krishi 

Vidyapeeth Campus, Nagpur, Maharashtra, India, Paper No., 

HCP–2011–II-15. 

AICRP on PHT, 

UAS(B) 



38 

 

2 Palanimuthu V, Ramya H G, Navya P and Vasundhara M. 

2011. Pilot scale steam distillation studies of patchouli for 

essential oil and quality analysis of oil by gas 

chromatography. (in) 45th Annual Convention of Indian 

Society of Agricultural Engineers and International 

Symposium on Water for Agriculture, held during 17–19 

January 2011 at Dr. Panjabrao Deshmukh Krishi Vidyapeeth 

Campus, Nagpur, Maharashtra, India, Paper No., HCP–2011–

II-14. 

AICRP on PHT, 

UAS(B) 

3 TN Sandeep, Palanimuthu V and P Arunkumar. 2012 Post 

Harvest Processing of Patchouli Herbage for Essential Oil. 

Published in the souvenir of NCOFTECH EDITION II, A 

National Conference on Appropriate Technologies for Indian 

Food Processing Industries, 5
th

 & 6
th

 March, 2012, Bangalore  

 

AICRP on PHT, 

UAS(B) 

4 M.Vasundhara, Ashwini Jayaram, “Microbial 

Biotransformation of Patchouli oil” in Souvenier of  EOAI, 

International conference and Expo,2012, Khajuraho(M.P), 

2012 , pg-  32. 

CCPI, Horticulture 

UAS(B) 

5 M.Vasundhara and Ashwini jayaram, “  Strengthening Asiatic 

aroma through biotransformation- Patchouli” Abstracts of 

lectures , AAIC, Bali Indonesia, Pg- 3 , 2012 

CCPI, Horticulture 

UAS(B) 

 

13.  Media Products Developed/Disseminated 

 

S. 

No. 

CD, Bulletins, Brochures, 

etc. (Year wise) 
No. of Copies Distribution 

Responsible 

Partner 

1 Brochure on Post Harvest 

Management Practices of 

patchouli in English and 

Kannada , 2011 

2000 Farmers AICRP on PHT, 

UAS(B) 

2 Manual on Post Harvest 

Management Practices of 

Patchouli (Pogostemon 

cablin) 

2000 Entrepreneurs 

and Farmers 

AICRP on PHT, 

UAS(B) 

3 Package of Practice on 

Patchouli cultivation  
500 500 

Horticulture 

UAS(B) 

4 Patchouli –Besaya 2000 2000 Horticulture 

UAS(B) 

5 Patchouli project brochures 2000 2000 JAFPL, Bangalore 

6 Patchouli project- Annual 

progress  

2 CDs  JAFPL, Bangalore 



39 

 

 

   

14. Meetings/Seminars/Trainings/Kisan Mela, etc. organized 

 

S. 

No. 

Details of 

Meetings/Seminars/

Trainings, etc. 

Duration 

(From-To) 

No. of 

Personnel 

Trained 

Budget 

(`) 

Organizer 

(Name & Address) 

1. Training to farmer 

on Patchouli 

cultivation 

07
th

 Sep 

2012 
17 5000 

Department of 

Horticulutre, UAS, 

Bangalore 

2. Farmers training and 

patchouli plot visit 

23 to 26
th

 

Nov 2012 
35 20000 IAT, Chitradurga 

3. Agriculture 

department staff 

patchouli crop 

exposure programme 

16
th

 & 17
th

 

Dec 2009 
30 25000 

IAT, Chitradurga & 

JAFPL, Bangalore 

4. Production and post 

harvest technology 

of Patchouli- 

Training 

29
th

 to 31 

Jan 2010 
30 20000 JAFPL, Bangalore 

5. Patchouli cultivation 

technology 

21
st
 May 

2010 
28 20000 IAT, Chitradurga 

6. Farmers training and 

exposure visit 

7
th

 -8
th

 Aug 

2010 
44 35000 UAS, Bangalore 

7 
Patchouli- Field Day 

17
th

 Dec 

2010 
25 30000 JAFPL, Bangalore 

 

15. Participation in Conference/ Meetings/Trainings/ Radio talks, etc.  

 

S. 

No

. 

Details of 

Meetings/Seminars/ 

Trainings/Radio talk, 

etc.(Name &Address) 

Duration 

(From-To) 

Budget 

(`) 

Participant  

(Name & Address) 

1 45th Annual Convention of 

Indian Society of 

Agricultural Engineers and 

International Symposium on 

Water for Agriculture, held  

at Dr. Panjabrao Deshmukh 

Krishi Vidyapeeth Campus, 

Nagpur, Maharashtra, India 

17
th

 –19
th

  

January, 2011 

- Palanimuthu V,         

Research Engineer & CoPI,  

AICRP on PHT, UAS(B) 

2 NCOFTECH EDITION II, A 5
th

 & 6
th

  Palanimuthu V,         
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National Conference on 

Appropriate Technologies 

for Indian Food Processing 

Industries held at Bangalore, 

Karnataka, India. 

March, 2012 Research Engineer & CoPI,   

Sandeep TN,             

Research Associate  

AICRP on PHT, UAS(B) 

3 Training on World bank 

procurement guidelines. 

 - Dr.M.Vasundhara, CCPI-

Patchouli project Department 

of Horticulture, U.A.S, 

GKVK, Bangalore-65 

4 Workshop on Project 

Monitoring and Tracking 

system, IIM, Lucknow. 

 - Dr.M.Vasundhara, CCPI-

Patchouli project Department 

of Horticulture, U.A.S, 

GKVK, Bangalore-65 

5 

Annual NAIP Workshop at 

TNAU, Coimbatore 

15
th

 to 16
th

 

April 2010 
10000.00 

Dr.M.Vasundhara, CCPI-

Patchouli project Department 

of Horticulture, U.A.S, 

GKVK, Bangalore-65 

6 
Hands on Workshop on 

Project Monitoring Tracking 

System at UAS, Bangalore 

11
th

 to 12
th

 

October 2011 
2000.00 

Dr.M.Vasundhara, CCPI-

Patchouli project Department 

of Horticulture, U.A.S, 

GKVK, Bangalore-65 

7 Comprehensive training 

programme covering all 

aspects of essential oil, 

fragrances and flavor 

industry including 

information on policies, 

finance and management 

aspects etc.” 

at FFDC, Kannaur 

18
th

 

November to 

3
rd

 December, 

2010 

24,500.00 

 

 

 

Srikantaprasad, D  

RA, UAS,Bangalore 

8 EOAI, International 

conference and Expo,2012, 

Khajuraho(M.P) 

February 17-

19, 2012 

10,000 Dr.M.Vasundhara, CCPI-

Patchouli project Department 

of Horticulture, U.A.S, 

GKVK, Bangalore-65 

9 EOAI, International 

conference and  Expo,2012, 

Khajuraho(M.P) 

February 17-

19, 2012 

6000  Ashwini Jayaram 

Research Assistant 

Department of Horticulture, 

U.A.S, GKVK, Bangalore-65 

10 Asian Aromatics 

International conference, 

Bali, Indonneasia 

May 13
th

 -

29
th

, 2012 

- Department of Horticulture, 

U.A Dr.M.Vasundhara, 

CCPI-Patchouli project, 



41 

 

GKVK, Bangalore-65 

 

 

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 

(`) 

 Dr.M.Vasundhara, 

CCPI-Patchouli\ 

UAS, GKVK, 

Bangalore. 

E 

 Training on Natural 

Fragrances at  ASFO, 

Grasse, France  from  6
th

 

to 16
th

 September,2010, 

Seminar 

delivered on 8-

10-2010 at 

Department of 

Horticulture, 

UAS, 

GKVK,Bangalore 

Report submitted 

on 8-10-2011. 

 

4,36,000.00 

 Er.R.Dayananda 

Kumar, 

CPI,  Jewargi Agro 

Food park ltd, 

#1091, 3
rd

 Floor, 

OTC Road, 

Bangalore-01 

 Training on Natural 

Fragrances at  ASFO, 

Grasse, France  from  6
th

 

to 16
th

 September,2010, 

Seminar 

delivered on 

15.11.2011 

Report submitted 

on 8-10-2011. 

 

 

 

17. Performance Indicators 

Performance Indicators for Component- 2  

S. 

No. 
Indicator Total No. 

1.  No. of production technologies released and/or adopted  5 

2.  No. of processing technologies released and/or adopted  1 

3.  
Number of technologies/products commercialized based on NAIP 

research  
 

4.  No. of new rural industries/entreprises established/ upgraded  1 

5.  No. of product groups for which quality grades developed and agreed  - 

6.  
Total no. of private sector organizations (including  NGOs) participating 

in consortium  
3 

7.  No. of farmers involved in consortia activities  369 

8.  Total number of farmers‟ group developed for marketing and processing  - 
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9.  
Number of patent/intellectual property protection applications filed based 

on NAIP research  
- 

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   2 

12.  Number of scientists trained overseas in consortium-based subject areas 2 

13.  No. of scientists participated in conference/seminar etc. abroad 2 

14.  Success stories   

15.  Incremental employment generated (person days/year/HH)  
0 2000 

  

16.  Increase in income of participating households (` per annum) 
0 6% 

  

17.  Number of novel tools/protocols/methodologies developed 2 

18.  Publications   

 Articles in NAAS rated journals  

 Articles in other journals 2 

 Book(s) 1 

 Book chapter(s)  

 Thesis 1 

 Popular article(s) (English)   

 Newspaper article(s) 2 

 Seminar/Symposium/Conference/Workshop Proceedings 10 

 Technical bulletin(s)  

 Manual(s) 1 

 CDs/Videos 2 

 Popular article(s) in other language 2 

 Folder/Leaflet/Handout 4 

 Report(s) 2 

 Success stories 2 

 

 

18. Employment Generation (man-days/year) 

 

S. No. Type of Employment Generation Employment 

Generation 

up to End of 

Sub-project 

Responsible 

Partner 

 

1 Supervisors 1500 JAFPL 

2 Skilled workers 2200 Farmers 

3 Labourers 6000 Supply chain 
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19.  Assets Generated 

(Details on equipments and works undertaken in the sub-project, costing more than Rs. 

10,000/- in each case) 

 

(i) Equipment   

 

S. 

No. 

Name of the Equipment 

with Manufacturers Name, 

Model and Sr. No. 

Year of 

Purchase 

Quantity 

(Nos.) 

Total cost 

(`) 

Responsible 

Partner 

1 Poly house for patchouli 

cultivation and nursery 

activity. By N.T.S.HI-Tech 

Agri services, Bangalore 

2010-11 1 6,000,000 Horticulture, 

UAS(B) 

2 Laboratory equipment Horticulture, 

UAS(B) 
 Gas Chromatograph Varian 

450GC with autosampler, FID 

, Detector. 

2009-10 1 16,21,805 

 Clevenger‟s apparatus( 2 ltr 

capacity-6 stills, 1 ltr 

capacity- 4 stills), The 

superscitific company. 

2009-10 1 73,915 

 Water bath Shaker, Remi 

make with 6*120ml capacity, 

Model RSB-12 

2009-10 1 14,755 

 pH meter(CD instrumentation 

company) 

2009-10 1 10,441 

 Autoclave  (vertical, preset 

automatic digital model 

7440PAD, 75 ltr capacity) 

2009-10 1 66,000 

 Microscope (Labomed OPTIL 

Cx) 

2009-10 1 25,000 

 BOD incubator 2009-10 1 47,500 

 Micropipettes (Gilson 

variable volume 10-100µ l, 

100-1000 µl, 1000-5000µl) 

2009-10 1 34,600 

3 Humidry Tray dryer, TD-24-

M-E with accessories, trays 

(24 Nos) and trolley (1 No), 

Make: CM Enviro systems 

Pvt. Ltd., Bangalore 

2009-10 1 1,81,359.0 AICRP on PHT, 

UAS(B) 

4 Retsch Ultra Centrifugal Mill 

with accessories, Model: ZM 

2010-2011 1 5,00,268.0 AICRP on PHT, 

UAS(B) 
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200 

5 Pilot scale steam distillation 

unit consisting of still, 

condenser, oil separator, 

steam boiler, structural stand 

and inter-connecting pipe line. 

Make: Process Engineering 

Works, Hubli, and Karnataka, 

India. 

2009-10 1 set 1,56,630.0 AICRP on PHT, 

UAS(B) 

6 Electronics:  

a. 2 No. Desk top computers    

    (dell inspiron) 

b. Colour LaserJet printer   

(HP  

    CP 1215) 

c. Multifunction device (HP  

    M1319f) 

d. 3 no UPS system (APC 

500VA)  

e. 3 no. Laptop computer 

(Dell   

    inspiron- 1545) 

f. Digital Camera (Nikon p-

90, 12      

   megapixel)  

g. Multifunction device 

(Ricoh MP  

     2500) 

2009-10  4,42,677 Horticulture, 

and, AICRP on 

PHT, UAS(B) 

7 Books and Journals 2009-2010 1 99,700 Horticulture, 

UAS(B) 

8 Furniture 2009-2010 1 1,00,524 Horticulture, 

UAS(B) 
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(ii) Works 

 

S. N. Particulars of the Work,  

Name and Address of 

Agency Awarded the 

Work 

Year of 

Work Done 

Quantity 

(Nos.) 

Total Cost 

(`) 

Responsible 

Partner 

1 Laboratory renovation  2009-10 1 9,18,000.00 Horticulture, 

UAS(B) 

2. Extension of godown/ 

processing hall for 

installation of steam 

distillation unit 

2010-11 1 21,00,000.00 Jewargi Agro 

Food park Ltd 

 

 

(iii)  Revenue Generated 

(Details may be given on revenue generated in the sub-project viz., sale of seeds, farm 

produce, products, patents, commercialization, training, etc.) 

 

S. No. Source of Revenue Year Total amount 

(`) 

Responsible 

Partner 

                        NIL    

     

 

 

(iv)  Livestock 

(Details of livestock procured/produced in the sub-project) 

 

S. No. Details of 

Livestock 

(Breed, etc.) 

Year of 

Procurement/Production 

Nos. Total 

Cost (`) 

Responsible 

Partner 

NA 
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Awards and Recognitions 

S. No. Name, 

Designation, 

Address of 

the Person 

Award/ 

Recognition 

(with Date) 

Institution/ Society 

Facilitating (Name 

& Address) 

Responsible Partner 

Nil 

     

 

 

20.  Steps Undertaken for Post NAIP Sustainability 

 

 Farmers are being encouraged to take up not only cultivation of patchouli but also 

extraction of patchouli oil, which would double the revenue. Farmer would be 

ultimately selling the oil instead of dry patchouli leaves, which has higher demand 

and market value. 

 Farmers are ready to work with Akshay Food park and supply raw material on 

contract basis. Akshay  food park is seeking entrepreneurs and industrialists to make 

use of the facility which, in turn, will generate additional revenue to the farmers. 

 Farmers are also being encouraged to make use of the oil extraction facility on 

cooperative basis or by forming a cluster.  

  

21. Possible Future Line of Work  

 Patchouli cultivation in Hiriyur taluk and surrounding areas are very suitable and 

economically viable. 

 Research work on further enhancing the quality and quantity of oil is required. 

 Technology for fractionation of  patchouli oil on small scale has to be developed and 

further added to the existing plant. 

 Farmers with coconut farms can be encouraged to grow patchouli on contract basis 

and form clusters, to make use of the plant established and market to reputed 

companies in India or export with the support of  Jewargi Agro Food Park marketing 

line. 

 

22. Personnel 

(Staff of Lead Centre & Partner-wise, their Name, Designation, Discipline and Duration) 

 From – To (DD/MM/YYYY) 

Research Management (CL)  

1. Mr. Nagabhushan Reddy, CL 01/04/2009  to 30/06/2012 

Scientific (CPI, CCPI, others)  

2. Dr. Palanimuthu V, Research Engineer, CoPI 01/04/2009  to 30/06/2012 

3. Dr.M.Vasundhara, CCPI 01/04/2009  to 30/06/2012 
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4. Er.R.Dayananda kumar, CPI 01/04/2009  to 30/06/2012 

5. Dr. Hanumantharaya Reddy, CCPI 01/04/2009  to 30/06/2012 

6. Mr. Shantha Kumar, CoPI 01/04/2009  to 01/01/2001 

Technical  

7. Er.R.Dayananda kumar, JAFPL  

Contractual  

8. Mr. Mohan Kumar, Research Associate  

(AICRP on PHT, UAS, Bangalore) 
05.10.2009 - 03.04.2010  

9. Mrs. Navya Yadav, Research Associate 

(AICRP on PHT, UAS, Bangalore) 
01.09.2010 - 20.07.2011 

10. Mr. Sandeep TN, Research Associate 

(AICRP on PHT, UAS, Bangalore) 
05.08.2011 - 30.06.2012 

11. Ashwini Jayaram( Horticulture, UAS(B) ) August, 2009- February, 2010 

12. Srikantaprasad (Horticulture, UAS(B)) March, 2010 –August, 2011 

13. Ashwini Jayaram (Horticulture ,UAS(B)) August, 2011- June, 2012 

14. Mr. Ashok, RA, JAFPL 01.04.2009 to 31.06.2012 

15. Mr. Nagraja, RA, JAFPL 01.04.2009 to 31.06.2011 

  

 

23. Governance, Management, Implementation and Coordination 

A.   Composition of the various committees (CIC, CAC, CMU, etc.) 

S. 

No

. 

Committee Name Chairman 

(From-To) 

Members 

(From-To) 

1. CIC   

 Mr. B.R.Nagabhushan 

reddy 

01.04.2009 to 30.06.2012  

 Dr. M.Vasundhara  01.04.2009 to 30.06.2012 

  Dr. V. Palanimuthu     01.04.2009 to 30.06.2012 

  Dr.Hanumantharaya 

reddy 

  

 01.04.2009 to 30.06.2012 

 Mr. R.Shantha Kumar 

Gowda 

 01.04.2009 to 01.01.2010 

  Mr. Shivaramaiah  01.04.2009 to 30.06.2012 

2. CAC   

 Dr. Gopal Rao 01.04.2009 to 30.06.2012  

 Mr. Sudheendra  01.04.2009 to 30.06.2012 

 Mr. Chandrababu  01.04.2009 to 30.06.2012 

 Mrs. Sujatha  01.04.2009 to 30.06.2012 

3. CMU   

 Mr. B.R.Nagabhushan 01.04.2009 to 30.06.2012  
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reddy 

 Dr. M.Vasundhara  01.04.2009 to 30.06.2012 

  Dr. V. Palanimuthu     01.04.2009 to 30.06.2012 

  Dr.Hanumantharaya 

reddy 

  

 01.04.2009 to 30.06.2012 

 Mr. R.Shantha Kumar 

Gowda 

 01.04.2009 to 01.01.2010 

  Mr. Shivaramaiah  01.04.2009 to 30.06.2012 

 

A.   List of Meetings organized (CIC, CAC, CMU, etc.) 

S. No. Details of the 

meeting  

Date Place & Address (Where meeting was organized) 

1. CIC    

 1
st
 12.05.2009 Department of Horticulture, GKVK, UAS, Bangalore 

 2
nd

 4.08.2010 Department of Horticulture, GKVK, UAS, Bangalore 

 3
rd

 
25.09.2009 

Jewargi Agro Food park ltd 

# 1091, 3
rd

 floor, OTC Road, Bangalore-01 

 4
th

 

 
8.02.2010 

Jewargi Agro Food park ltd 

# 1091, 3
rd

 floor, OTC Road, Bangalore-01 

 5
th

 2.03.2010 Department of Horticulture, GKVK, UAS, Bangalore 

 6
th

 6.05.2010 Department of Horticulture, GKVK, UAS, Bangalore 

 7
th

 
3.02.2011 

Jewargi Agro Food Park Ltd 

Huchhavanhalli village, Hiriyur, Chitradurga District 

 8
th

  24.10.2011 Jewargi Agro Food Park Ltd 

    

2. CAC   

 1
st
  08/04/09 Prelaunch interaction meeting with CAC members  held 

at IAT, Bangalore 

 2
nd

       

21.07.2009 

Conference hall, UAS, GKVK  Bangalore 

 3
rd

 10/11/09 Jewargi Agro Food park ltd 

# 1091, 3
rd

 floor, OTC Road, Bangalore-01 

 4
th

 30/06/2010 Jewargi Agro Food park ltd 

# 1091, 3
rd

 floor, OTC Road, Bangalore-01 

 5
th

  21.03.2011 Jewargi Agro Food Park Ltd 

Huchhavanhalli village, Hiriyur, Chitradurga District 

    

3. CMU   

 1
st
  30.04.2009 Department of Horticulture, GKVK, UAS, Bangalore 

 2
nd

  24.06. 2009 Department of Horticulture, GKVK, UAS, Bangalore 

 3
rd

 23.09. 2009 Department of Horticulture, GKVK, UAS, Bangalore 

 4
th

 23.11. 2010 Department of Horticulture, GKVK, UAS, Bangalore 

 



50 

 

Part-III: Budget and its Utilization 

STATEMENT OF EXPENDITURE (Final) 

(Period from  April 08, 2009  to  June, 2012  ) 

                                                                                           (Date of start)       (Date of completion)  

I. University of Agricultural Sciences, GKVK, Bangalore - 560 065 

        Saction Letter No. F. No. 1(5)/2007-NAIP dated April 08, 2009 

        Total Sub-Project Cost : Rs. 287.10 L ; 

          Date of commencement of sub-project : April 08, 2009 

         Duration from April 08, 2009 To June 30, 2012 

         Funds Recived in each year 

           I Year : 15206425 ; II Year : 2960458 ; III Year 1785678 ; IV Year 

270148  

        Bank Interst recived on fund (if any) : 1209696 

          Total amount recived : 20222709 

          Total expenditure :  19112299 

          EXPENDITURE Head-Wise 

           

Sanc Head 

Funds Allo 

Funds Released Expenditure Incurred 
Total 

Expenditur

e 

Balance 

as on 

30-06-12 1st year 

2009-10 

2nd year 

2010-11 

3rd year 

2011-12 

4th year 

2012-13  

1st year 

2009-10 

2nd year 

2010-11 

3rd year 

2011-12  

4th year 

2012-13 

A. Recurring Contingencies 

1. T.A. 320000 50000 74617 10576 0 24617 10576 12105 0 47298 87895 

2. workshop 116000 0 116000 0 0 0 40000 0 0 40000 76000 

3.Conractual Services / Ra / 

SRF 1826000 281000 736736 564372 187200 268936 564372 670680 172500 1676488 92820 

4. Opertaional Cost 4196000 627500 1470000 1120982 67538 818363 1220982 1000616 100468 3140429 145591 

Sub-Total of A (1-4) 6458000 958500 2397353 1695930 254738 1111916 1835930 1683401 272968 4904215 402306 

B. HRD Component 

5. Trainig 475000 0 475000 0 0 0 449624 0 0 449624 25376 

6. Consultancy 0 0 0 0 0 0 0 0 0 0 0 

Sub-Total of B (5-6) 475000 0 475000 0 0 0 449624 0 0 449624 25376 

C. Non-Recurring 
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7. Equipment 12500000 12500000 0 0 0 2786255 7468737 0 0 10254992 2245008 

8. Furniture 100000 100000 0 0 0 99774 0 0 0 99774 226 

9. Works (New Renovation) 1500000 1500000 0 0 0 785646 2305854 0 0 3091500 

-

1591500 

10. Others (Animals, Books 

etc.) 100000 100000 0 0 0 99867 0 0 0 99867 133 

Sub-Total of C (7-10) 14200000 14200000 0 0 0 3771542 9774591 0 0 13546133 653867 

D. Instituional Charges 322900 47925 88105 89748 15410 23630 91208 83841 13648 212327 28861 

Grand Total (A+B+C+D) 21455900 15206425 2960458 1785678 270148 4907088 12151353 1767242 286616 19112299 1110410 

            

              

           

 
Un-utilized amount Refund as on 31.03.2012 for Rs. 10,80,000-; Closig Balance as on 30.06.2012 for Rs. 30,410/- 

 

 

* Institutional charges will be 10% of the recurring contingencies for the Lead Consortium and 5% for Consortia Partners 

  

 

II. Jewargi Agro Food Park Limited 

 

Sanction Letter No. F. No. 1(5)/2007-NAIP dated April 08, 2009 

Total Sub-Project Cost : Rs. 287.10 L ; 

Date of commencement of sub-project : April 08, 2009 

Duration from April 08, 2009 To June 30, 2012 

Funds Received in each year: 

I Year : Rs. 1020900 ; II Year : Rs. 2279835 ; 

 III Year Rs. 948891 ; IV Year : Rs. 10567  

Bank Interest received on fund (if any) : Nil 

Total amount received : Rs.  3536046 

Total expenditure : Rs. 5146824 

EXPENDITURE Head-Wise 

 

Sanctioned Heads 
Funds 
allocated 

FUNDS RELEASED EXPENDITURE INCURRED 

Total 
Expenditure 

1st Year 
(2009-
10) 

2nd year 
(2010-
11) 

3rd year 
(2011-
12) 

4th year 
(2012-
13) 

1st Year 
(2009-
10) 

2nd Year 
(2010-
11) 

3rd Year 
(2011-
12) 

4th Year 
(2012-
13) 

A. Recurring Contingencies 
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(1) TA 255000 52500 100000 42556 10567         0 

(2) Workshops 100000 50000 52306 34000 0 77029 70008 35750 0 182787 

(3) Contractual 
services/RA/SRF 562000 281000 748800 365410 0 479398 816344 208581 111800 1616123 

(4) Operational Costs   510500 946000 322308   593110 497387 39568 486000 1616065 

Sub Total of A(1-4) 917000 894000 1847106 764274 10567 1149537 1383739 283899 597800 3414975 

B. HRD Component 

(5) Training 75000 37500 65329 17217 0   225770 15806 0 241576 

(6) Consultancy 200000   0 0 0     0 0 0 

Sub-Total of (5-6) 275000 37500 65329 17217 0 0 225770 15806 0 241576 

 
C. Non-Recurring 

(7) Equipment 100000   0 0 0 0 0 0 0 0 

(8) Furniture     0 0 0 0 0 0 0 0 

(9) Works (new 
renovation 471000    0 0 0 0 0 0 0 0 

(10) Others(Animals, 
Books etc.) 100000   0 0 0 0 0 0 0 0 

Sub-Total of C (7-10) 671000 0 0 0 0 0 0 0 0 0 

D. Institutional Charges 

(11) Institutional charges 178800 89400 367400 167400 0 518145 587313 258997 102221 1466676 

Sub-Total of D 178800 89400 367400 167400 0 518145 587313 258997 102221 1466676 

Grand Total 2041800 1020900 2279835 948891 10567 1667682 2196822 558702 700021 5123227 

(A+B+C+D)                     
 

 
Name & Signature of CPI :  

                 

                Name & Signature of Competent Financial         

                authority: 

  

 Date:_________ 

Signature, name and designation of Consortia Leader:      
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III. IAT, Chitradurga 

 

Saction Letter No. F. No. 1(5)/2007-NAIP dated April 08, 2009 

Total Sub-Project Cost : Rs. 287.10 L ; 

Date of commencement of sub-project : April 08, 2009 

Duration from April 08, 2009 To June 30, 2012 

Funds Recived in each year: 

I Year : Rs. 256000 ; II Year : Rs. 471784 ; 

 III Year Rs. 338923 ; IV Year : Rs. 97760  

Bank Interst recived on fund (if any) : Nil 

Total amount received : Rs.  1164467 

Total expenditure : Rs. 1269545 

 

EXPENDITURE Head-Wise 

 

 

 

Sanc Heads  
Funds                       

allocated  

FUNDS RELEASED  EXPENDITURE INCURED  
Total                           

Expenditure  

Balance 
as                                  

on date                   

1st year                       
(2009-
10) 

2nd year                    
(2010-
11) 

3rd year                   
(2011-
12) 

4th year                   
(2012-
13) 

1st year                    
(2009-
10) 

2nd year                   
(2010-
11) 

3rd year                    
(2011-
12) 

4th year                     
(2012-
13) 

A.Recurring Contingencies 

(1) TA 30000 10000 10000 10000   9779 14850 17215 3960 45804   

(2) Workshops                   0   

(3) Contractual services/RA/SRF 666200 158000 158000 216523 59400 141050 206800 235200 60000 643050   

(4) Operational Costs  300000 105000 80000 80000 33640 105393 79993 70360 22181 277927   

Sub Total of A(1-4) 996200 168000 248000 306523 93040 256222 301643 322775 86141 966781   

B.HRD Component  

(5) Training 250000 75000 100000 0 0 75000 100034 75017 0 250051   

(6) Consultanct     111784 0 0       6863 6863   

Sub -Total of (5-6) 250000 75000 211784 0 0 75000 100034 75017 6863 256914   

 
 

C. Non-Recurring  
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(7) Equipment   0 0 0 0 0 0 0 0 0   

(8) Furniture   0 0 0 0 0 0 0 0 0   

(9) Works(new renovation)   0 0 0 0 0 0 0 0 0   

(10) Other(Animals,Books,etc.)   0 0 20000 0 0 0 0 0 0   

Sub Total of C(7-10)   0 0 20000 0 0 0 0 0 0   

D. Institutional Charges  

 
47150 13000 12000 12400 4720 13000 11750 16380 4720 45850   

Sub Total of D 47150 13000 12000 12400 4720 13000 11750 16380 4720 45850   

Grand Total 1293350 256000 471784 338923 97760 344222 413427 414172 97724 1269545 
-

1269545 

(A+B+C+D)                       

 

 

 

Name & Signature of CPI : 

 

                 

                Name & Signature of Competent Financial         

                authority: 

  

 Date:_________ 

Signature, name and designation of Consortia       

Leader: 
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Patchouli Value Chain 

 

          

Sustainability 

 

Horizontal expansion of 

Improved cultivation 

Practices  

Continuing use of improved 

post harvest and processing 

technologies  

Continuing the linkages 

developed among farmers,  

processors and markets  

Continuing training of patchouli growers 

and creating suitable business plan for 

large scale expansion  

     Impact           

 

Additional  farm income  i.  Better price for dried leaves 

ii. Increase in oil recovery, 

i. Assured market   

ii. Better returns  

i. Increase in productivity 

ii. Increase in 

 farm income .  

    Outcome          

          

 

 

i. Farmers cultivated & 

produced good crop under 

coconut crop 
 

i.  Developed Post harvest 

Management Protocols  

ii. A manual on Postharvest 

Technology of Patchouli and Its 

Byproducts has been prepared 

& distributed to those involved 

in supply  chain. 

 

i.  Easy sale of dried 

leaves, spent charge, oil 

and byproducts at good 

rates.  

i. Large scale awareness of patchouli 

cultivation & processing thereby 

creating a new business. 

ii. Creating suitable business 

environment  for large scale expansion. 

Interventions 

 

 

i. Identified suitable variety 

 ii.  Developed Good 

Agriculture Practices 
 

i. Study existing practices  

ii. Training on appropriate 

postharvest practices 

iii. Develop cost effective drying 

of patchouli leaves & oil 

extraction from leaves  

i. Awareness on the 

present supply & demand 

status.  

ii. Assured market tie-up  

for assured returns to 

farmers without much 

risk. 

 

i. Trainings imparted to patchouli 

growers 

ii. Exposure visits to progressive farms  

     Reasons 

          

i. Farmers not cultivating 

patchouli in the reason 

ii. Lack of knowledge of 

patchouli crop & cultivation 

Poor post harvest practices due 

to lack of knowledge and 

infrastructure  

i. Unorganized marketing  i. Lack  of knowledge on scientific 

farming  

ii. Lack of training  

       Issues 

 

i. Assess/identify suitable var.  

ii. Develop Good Agricultural 

Practices (GAP) 

i. Poor post harvest practices  i. Poor market access 

 ii. Poor price of produce  

i. Lack of human resource development  



55 

 

 

 

 

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. 

 

 

 

Place: Bangalore  

Date:03.06.2014 Signature of Consortium Principal Investigator 

 

 

  

 

 

 

Signature & Date 

Consortium Co-Principal Investigator 

 

 

Signature & Date  

Consortium Co-Principal Investigator 

 

 

 

 

 

 

 

 

Comments & Signature of Consortium Leader 

                                                                                    

                                   Date: 03.06.2014 



 

 

   

   
VALUE CHAIN & VALUE ADDED PRODUCTS OF PATCHOULI  
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