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FORWARD

Maharashtra is richly endowed with outstanding agricultural research & educational
institutions both in the public & private sectors. It has diverse agro climasoilkpatterns.

Given a proper synergy between technology and public policy, rapid progress can be made in
improving the productivity, profitability, stability and sustainability of major farming systems of
the state as evident from Maharashtra's horticailtevolution.

Konkan is the part dVestern Ghabf Maharashtra having high terrain as well as coastal
region with tropical climate. The zone is suitable for rice, horticultural crops and fish sector. For
the agricultural development of Konkan regibfgharashtra Govt. established an independent
Agriculture University on 18 May, 1972 nameé Dr . Bal asaheb Sawant
Vi dy a pveghdat$ Head quarters at Dapoli, in the Ratnagiri district.

The Konkan belt although dominated by cashewango and coconut, the minor fruits
viz. Kokum, Karonda, Jamun and Jackfruit are underutilized fruit crops. The value chain
pertaining to these crops have been addr es:
public and private partners namely, Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli,
Consortium Leader and M/ s. Hardi kards Food
Engineering Works, Kudal, are the Consortia Partners.

National Agricultural Innovation Project (NAIP) on A Value Gh&or Kokum, Karonda,

Jamun and Jackfruit was implemented at Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth,
Dapoli during 2009 to 2014. This project was planned for a timeframe of four years with a
budget outlay oRs. 250.09 Lakhs

In this project,five traditional processing methods are standardized i.e. Kokum syrup,
Kokum Agal, Kokum Amsul, Jamun Seed Powder and Phanaspoli (Jackfruit Leather) and 8
value added products are developed i.e. Kokum Sarbat Mix and Kokum Solkadhi Mix, Kokum
Rind powder, Kokum Btter, Karonda Wine, Jamun Wine, Dehydrated Ripe Jackfruit Bulbs and
Jackfruit Bulb Powder and also developed 12 technologies for storage and packaging of above
developed products. Machineries namely Kokum Liquid Concentrate Unit, Power Operated
JackfruitCutter and Hand Operated Jackfruit Cutter are also developed.

The project has already created awareness among the farmers and home scale processor
It is expected that the project will give the positive impact on income generation and ensuring
nutritional security of the consumers. It will offer avenues for rural employment in general and
women in specific as it involves small and medium scale processing enterprises.

K. E. Lawande
Consortium Leader and Hon. Vice Chancellor



PREFACE

The overall objective of the NAIP is to facilitate an accelerated and sustainable
transformation of the Indian Agriculture for poverty alleviation and income generation through
collaborative development and application of agricultural innovatignthe public organization in
partnership with farmers, the private sectors and other stakeholders. The specific objective of NAIP
under Component2 i s to promote research on OProduct
priority areas/themes to enhanceduativity, nutrition, profitability, income and employment.

Kokum (Garcinia indicaChoisy), KarondaGarissa conjesta Jamun $yzygiuntumini and
Jackfruit @rtocarpus heterophyllysare some of the native under exploited fruit crops of the
Western Ghis of India which are on verge of elimination because of deforestation and under
utilization. These under exploited crops possess tremendous medicinal and nutritive values. The
harvesting of all these fruit crops coincides in Western Ghat with the momasmbmore than 70
percent of harvesting trapped in heavy rains and hence lost. These crops are processed by traditiona
methods and that too at household and sewlle levels with the lots of variation from batch to
batch. Primary processing protocolsIviive uniform quality. It will also fetch the better prices to
the product and thereby will enhance the utilization and sustenance. The present project was plannec
for a time frame of four years with a budget outlayref 250.09 Lakhwas proposed witthe aim to
addressing the missing links at the appropriate levels of the value chain of the Kokum, Karonda,
Jamun and Jackfruit of Western Ghat. The value chain pertaining to these crops had been addresse
t hrough a 6Consortia App Kakae Krishi Vidyapeeth, BEDapolg s a h
Consortia Leader and M/ s. Har di kar 6s Food Tec
Sagar Engineering Works, Kudal (31.49 Lakh) are the Consortia Partners.

The efforts are made to develop the Standard Opegrd@rocedure (SOP) for existing
traditional processing methods, value addition through intervention of advanced processing and
packaging techniques. The efforts are made to develop Processing Machineries and Units specially
for Jackfruit and Kokum.

Traditional processing methods are standardized for Kokum Syrup, Kokum Agal, Kokum
Amsul, Jamun Seed Powder and Phanaspoli (Jackfruit Leather). New value added products are
developed i.e. Kokum Sarbat Mix, Kokum Solkadhi Mix, Kokum Rind powder, Kokum Butte
Karonda Wine, Jamun Wine, Dehydrated Ripe Jackfruit Bulbs and Jackfruit Bulb Powder. and also
Efforts are made to develop 12 technologies for storage and packaging of above developed products.
Machineries namely Kokum Liquid Concentrate Unit, Power @eer Jackfruit Cutter and Hand
Operated Jackfruit Cutter are also developed in this project.

The awareness has been created among the-Soaé processors, Agriculture Officers and
SHGs through Transfer of Technology. It is expected that the projdctoffier avenues for
employment in general.

N. J. Thakor
Consortium Principal Investigator



dk: Zdkjh | kjkaodk

dksde] djksank] tkewu vk§Sj dVgy eq)
Qy gSA bu Qyks dk mRiknu fnu ij fnu ouksa dh dvkbZ dh otg Is vkSj bu
Qyks ds de gksrs mi;ksx dh otgls ?kVrk tk jgk gSA ftl otg Is bu Qyks dk
VILrRo leklr izk;% gksrk tk jgk gSA bu Qyksa es VR;f/kd vkS"k/kh; o iks"kd
rRo ¥axqg.k%2 gSA blds vykok bu Qyksa Is dbZ izdkj ds eqY;of/kZr mRiknd
tSIs jl] flji] 'k j cr ] I ko Mj ] "kjkc 1 okbul bR; knh
X;s Qyksa Vadksde] djkasnk] tkewu vkSj dVgy¥z dh dVkbZ cjlkr ds ekSle dh
dxkj ij dh tkrh gS YaebZa&twu’2A yxHkx 40&70 i1 z f QIyodk ¢ k f j Okkk d s
uwdlku gks tkrk gSA bu Qlyksa dh dVkbZ mijkar izfdz;k dh Jga[kyk vHkh rd
LFkkfirugh dh xoZ gSAbuQlykas ds mRi knu ds fy; s dks:¢
dk mi;ksx ugh fd;k tkrk gSA fQj Hkh mit dk Lrj vkd"kZd gS tks fd bl HkgHkkx
ds 0 "kdksa dh vkftfodk dk mRre |k/ku gks ldrk gSA pgafd dVkbZ mijkar
lalk/kuks@rdfudh ds vHkko esa 6 "kdks dks bu Qlyks dh mfpr fdaer ugh
fey i krhA vor'kd bue Qygsrdk dvkikZ Hkh ugh djrsA Yile; ds
IkFkandlkFkY2 pgafd fdlkuksa dks bu Qykas ds mfpr o i;kZIr nke u feyus Is
cggewY; o iks"kd rRoksa Is Hkjigj bu Qyksa ds o {kks dh dVkbZ djds ?kkl]
dktw o ukfj;y ds o {kks dk jksi.k fd;k tk jgk gSA vr% Qlyksa@Qyks dk
dvVkbzZz mijkar |l alk/ kuks dk 1T gn "~ < f odFKk
izdkj lg/kkjkas Is u dsoy Hkkjh vkfFkZd uqdlku Is cpk tk ldsxk cfYd Qy
izfdz;k o nok milksxkas ds fy;s i;kZIr dPPkk eky miyC/k gks IdsxkA
i fj.kkelLo:i1] ;g fdlkukas ds fy;s ,d L
;qokvksa ds fy;s LFkk;h jkstxkj dk lk/ku o Lo;alsoh efgykvksa ds leqg dks
rkdroj cuk;sxkA

dksde vk§Sj dVgy dh aikfj ffjdkza;lskdh tkrliogbk s " k
izfdz;k fd;s x, inkFkZa vi/kd le; rd fVdk, j[kus ds fy, izkFkfed rkS;j ij ikjaikfjd
rfjdksa dks ekufdd "r djus dh vkod; dr
xq.koRrk cWap nj CkWp % 7?kkuh nj ?kkuh’z o izR;sd mRiknd nj mRIkknd
dk;e jg IdsA bl rjg Is mRikn dh O;kidrk turk es ekU; fLodkj gksxhA blds vkxs]
vk/kgfud [kK]| izfdz;k rdfudks ds mi;ksx Is bu Qyksa es eqY;of/kZr mRikn o
vU; mRikn ds fodkl dh vflfer {kerk gSA



dksde] djksank] tkequ o dVgy ds mRiknks dh orZeku fLFkrh irk djus
ds fy, egkjk"Vv@ jkT; ds jRukfxjh ftYks ds 25 xkaoks ds 46 mRikndksa dk p;u
vk/kkjjs[kk losz{k.k ds fy, fd;k x;kA bu p;fur mRikndksa Is okafNr tkudkjh
bdHAHk djus ds fy, ,d 1T z6ukoyh rS; kj d |
tkudkjh izR;sd ds O;fDrxr Ik{kkRdkj }kjk ,d= dh xbZA
jRukfxjh ftys dh dqy vkcknh 16]96]777 gSA ftles 7]94]498 iq:"k o 9]02]274
efgyk,Wa gSA jRukfxjh ftys esa /kku ,d egRoiq.kZ vukt Qly gSA Qyksa esa
tknkrj dksde o dVgy dh [ksrh dh tkrh gSA buds vykok IfCt;ksa dh Hkh dkQh
gnrd [kscthdhtkr h gSA 50 izfrdokr | s vi/ kd mF
gSA flQZ 6-52 mRikndksa ds ikl 3 ,dM Hkweh gSA dVgy dh voln mit
45&550 fdyks izfr o "{k gSA blds i6pk
tkewu ¥4125&150 fdyks izfr 0" '{k%2 vkSj djksank %23&4 fdyks izfr 0" "{k¥2 gSA

fdlku y?kgmRiknd dksde] djksank] tkewu o dVgy Is fofHkUu mRikn
tSls vkelwy] vkxy] 'kjcr] flji] tke] vkpkj bR;knh cukrs gSA Qy mRikndksadk
eq]| ; mn~~nsoék i Sl k dekuk] bu Qyksa dk
O;kikj djuk gSA losz{k.k esa ;g ik;k x;k dh vf/kdre vRiknd %:35-57 i zf r O |
dksde mRi kn cukrs gSA bl d4s5 iibzpfkrro kdrVigly
956 i zfrokri 2BSji zttkedwu i 1 Tukus okys
ififLFkrh;ksa es jk"Vvah; & f'k uoksUesf'kr ifj;kstuk }kjk mRikndks o
miHkksaDrk;ksa ds chp lac/kksadh Igfo/kk ds fy, dksde] djksank] tkequ o
dVgy dh eqV¥Y; of/ kZr Jga[ kyk wuked ; kstu
djksank] tkewu o dvVgy MkW- ckyklkgc Ikoar dksadu 6 f'k folkihB] nkiksyh
es jk"Veh; 0 f'k uoksaUesf"kr ifj;kstuk ds }kjk dksde] djksank] tkequ o dvgy
dh eqY;of/kZr Jgalkyk uked ;kstuk 0"kZ 2009&2014 rd dk;kZfUor dh xbZA
ifPNeh ?kkV ds IHkh LFkjksaij dksde] djksank] tkewu vkSj dVgy dh VqVh
ggbZ eqY;o/kZu Jgalkyk dks tksMusd s mn ~ ~ i 250-G9 yH[kgds ctV Is
4 0"kZ ds fy, ;kstuk cukbZ xbZ FkhA bu Qlyksa ds fy, lacaf/kr eqY; Jga[kyk
Hkkxhnkjh n™"Vhdksu ds rgr IkoZtfud vkSj futh rkSj ij dh xbZA ftlds vuqlkj
dksde] djksank] tkewu o dVgy MkW- ckyklkgc lkoar dksadu & f'k fo|kihB]
nkiksyh eq[; Hkkxhnkj o es- gkfMZdIZ QwM VsDuksykWittl] izk- fy- iq.ks
vkSj es- Ikxj bftfua;fjax oDIZ] dgMky vU; Hkkxhnkj gSA bl ;kstuk ds rgr bu
Qykas ds eqY; Jgalkyk ds ?kVdksa ds :i esa eqY;of/kZr midj.ksa o rdfudksa
ds fodkl dk iz;kl fd;k x;k gSA dksde] flji] dksde vkxy] dksde vkelqy] tkequ



chtksa dk ikoMj o ids gq, dvVgy dh iksyh %ikiMY2 cukus dh ikjaikfijd fof/k;ksa

dks ekuuhd  "r djus ds iz; kl bl kst uk
mn~~nso6k eqV¥Y; of / kKZr mRi kn t Sl s ' kjkec

vkSj vU; mRikn tSls dksde chtks dk rsy vkfn dk fodkl djuk FkkA lkjs fodflr
inkFkksa o vU; inkFkZ YamRiknksa'z dksde] djksank] tkewu o dVgy
HkaMkj.k vkSj iwdsftax ij Hkh /;ku dsafnzr fd;k x;kA

dksde] djksank] tkewu o dVgy ds vkgkj o iks"kd rRoksa dh xg.koRrk
ds IKFk IkFk muds fodflrdh dbZrdfuds i zndokZuksa o I
Lo;a Igk;rk leqgksa vkSj v|fe;ksa dks gLrkarfjr dj fn;k x;KA

bl ;kstuk ds varxZr 31 iz;ksx fd;s x;sA bues dksde ds 13] djkssank ds
2] tkequ ds 4 o dVgy ds 7 iz;ksx vkSj rdfudh gLrkarj.k ds 5 iz;ksx 'kkfey gSA

bl ;kstuk dh fuxjkuh dh ftEesnkjh iz/kku Hkkxhnkj MkW- ckyklkgc lkoar
dksadu o f'k folkihB] nkiksyh dh Fkh vkSj buds }kjk O;fDrxr :i Is fd, x, 22
iz;ksaxksa ds fy, 199-78 yKk[k :i;s eatwj fd, X, FksA gekjs vU; Hkkxhnkj es-
gkfMZdIZ QgM VsDuksykWttl izk-fy-] iq.ks tks dh vU; izfdz;k {ks= es fuiq.k
gS dh ftEesnkjh dksde vkSj dVgy mRiknks ds fodkl dh Fkh vkSj mUgksus
eq[; dsanz ds lk/k feydj 7 izz;ksaxksaij dke fd;k ftlds fy, 18-82 yk[k :i;s eatq;
fd;s x, FksA gekjs ngljs Hkkxhnkj tks dh [kk| vfHk;kaf=dh ;=ks ds fodkl o
jpuk esa fuiq.k gSA bUgs 2 iz;ksxksadh ftEesnkjh iw.kZ djus ds fy, 31-49
yk[k eatwj fd, x;s FksA

bl ;kstuk ds rgr 5 ikjaikfjd izfdz;k fof/k;ksa dk ekuuhdj.k fd;k x;kA ;g
fof/k;k dksde flji] dksde vkxy] dksde vkelwy] tkewu fct ikoMj o ids gq, dVgy
dh iksyh %4Quliksyh'2 cukus dh gSA bl ;kstuk ds varxZr 8 eqY;of/kZr
mRiknh tSls dksde 'kjcr] Iksyd<h] dksde fNydk ikoMj Yadksde fjaM ikoMj%2]
dksde cht rsy Yudksde cVj%2] djksans dh 'kjkc YaokbuYz] tkewu dh 'kjkc
YaokbuYz] ids gq, dVgy ds futZfyr dan ¥aM3kbM tWdQzqV cYcYz o ids gq,
dVvgy ds futZfyr dan dh ikoMj ¥“aM2kbM tWdQzqgV cYc ikoMj¥z dk fodkl fd;k
X;KA bu mRiknkssa ds HkaMkju o iWdsftax ds fy, Hkh 12 rdfudksa dk fodkl
fd;k x;kKA ?kuk@xk<k YadkWalaVasVsMY2 dksde jl cukus dh bdkbZ] ;a=pfyr

z f

dVgy Qy dkVus dh deMgoyk ud kv\kuSsj dghL repff dykru

X:KA
bl ifj;kstuk ds varxZr 6 'kks/ki= vkSj 11 vyksdfiz; ys[k] igLrd

C

v/ ; k; @ kj kadk yxHkx izdkfoékr fd, gSA



x;s 9 fefM; k mRikn] 3 ckzspj vKkifkir 7

fd;s x;sA Lo;a Igk;rk leqg] y?kq mn;kstd ,oe & f'k vi/kdkjh;kas ds fy;s yxHkx
40 izfok{k.k dk; Zdzeksa dk vk; kst
ifj;kstuk ds rgr izpkfjr fd;k x;kA

bl ifj;kstuk ds varxZr dqy 50 midj.k [kfjns x;s ftlls [kkn~; izlaLdj.k
viHK;kaf=dh foHkkx dh iz;ksx'kkYkk dk fuekZ.k fd;k x;kA flOghy dk;Z esa
fn;s gq;s fu/kh dk bLrseky bu midj.kksa dks csgrj fLFkrh esa j[kus gsrw rFkk
fufezZr 1 z; ksxo0kkyk dk folLrKkj , aoae

if;kstuk ds 'kkL=K MkW- Ogh-ch-esgrk] la?k usrk rFkk ek- dqyirh
egksn; dks Qsyks vkWQ bafM;u lkslk;Vh vkWQ dks"Vy ds igjLdkj Is
2009 esa uoktk x;kA blds vykok MkW- ds-b- yaokans] la?k usrk rFkk ek-
dqyirh egksn;] dks Hkkjrh; d"f'k vugla/kku ifi"kn ds MkW- fdRkhZflax Lo.kZ
ind Is 2011 uoktk x;kA MKW- ,u- ts Bkdksj] izeq[k vUos"kd] dksde] djksank]
tkewu o tWdQzqV] dks vk;-,I-,-bZ- Qsyks igjLdkj Is uoktk x;kA vkSj mudks
dsanzh; dVkbZ mijkar vfHk;kaf=dh laLFkku ds D;q-vkj-Vh dfeVh ,oea |h- ,-
Ih dfeVh ds InL; ds :lkls uoktk x;kA MkW- ih-,e-gyn.kdj] miizeq[k vUos"kd
rFkk izeq[k] m]kufolk foHKkkx] budks ih-ih-Ogh- rFkk ,Q-vkj-,- ds fy,
mRd ™" B ifj;kstuk dsanz ds igjLdkj Is uoktk x;kA MkW- ih-,e-gyn.kdj dks
mRd™B ys[k izLrgrh ds fy, Lo.kZ ind Is |[Eekfur fd;k x;kA MkW- lh- Mh- iokj]
lg;ksxh oSKkfud rFkk Ig;ksxh izk/;kid] muds dk;Z{ks= eas vPNs vugla/kku
ds fy, vkcklkgc dqcy igjLdkj Is uoktk x;kKA

bl ifj;kstuk esa dksdu {ks= esa vke vkneh dk Yadksde] djksank] tkewul]
rFkk dVgy Is tqMsY2 Ikekftd rFkk vkfFkZd largyu cjdjkj j[kus dk iz;kl fd;k x;kA
ftleas lkekU; ifjokj tks dksde] djksank] tkewu o dVgy ds mRikn] eqY;o/kZu
rFkk foi.ku 'k’a[kyk esa tgMs gSaA dksde] tkewu o dVgy ds eqY;o/khZar
mRikn vkS"k/kh; ,0ae iks"kd xq.k/keZ Is ifjiq.kZ gksus gsrg bu mRiknksadk
vkS|ksfxd egRo c<k gSaA tks mn;kstd dksde] tkewu o dVgy ds eqY;o/khZar
mRiknksdsa izfdz;k esa tSls dh dksde flji] dksde vkxy] dksde vkelwy] tkewu
fct ikoMj o ids gq, dvVgy dh iksyh ¥QuliksyhY2] dksde 'kjcr feDlsl] Iksyd<h
feDlsl] dksde fNydk ikoM] Ydksde fjaM ikoMj¥2] dksde cht rsy %adksde
cVj¥2] ids gq, dvgy dh futZfyr ygxnh ¥sM2kbM tWdQzqV cYc%2 o ids gq,
dVvgy ds futZfyr ygxnh dh ikoMj YaM2kbM tWdQzqV cYc ikoMj%2 b- ds
dkjksckj dj jgs gS oks blls vPNk equkQk dek jgs gSA bl ifj;kstuk Is dksde]

q



dj kasnk tkewu VvKkS§Sj dVgy mRi knksa ds m
c<ksrjh ikbZ x;hA eqY;o/khZar mRikn] vkS"k/kh; rFkk iks"kd xq.k/keZ Is
iffiw.kZ bu Qyksa ds izLkalLdj.k Is miHkksDrkvksa dks LokLFko/kZd rFkk
xSjekSle es miYKC/k gks Idrs gSA

lkekftd o i;kZoj.k dh n*f*V Is ;g ifj;kstuk igjh rjg Is Igjf{kr gSA bl ifj;kstuk
Is vk; ds u, L=ksrksa Yfdlku o [kk] mRiknks ds fy,%2 ij IdkjkRed izHkko
fuekZ. k gksxk VvkS§Sj mi Hk ks Dr kvksa ds |
;kstuk ds QyLo:i lkekU;r% xzkeh.k k st x k j o fofdok"Vr % ef
el;e iSaekus ds izfdz;k m|ksxksa es IgHKkkx c<sxkA lkekftd vkSj vkfFkzd
ykHkksa ds lg/kkj ds fy, bu ekewyh Qyksa dh Qlyksa ds eqY;of/kZr
mRi knks dk mi; ksx vfr vkod;d gSA bl
egh~nksa ds vuql kj I kZoj . k 1] dksb iz
Yadpjk¥2] 1znq'k.k RkFkk tSfod [krjks Is tgMs eqgn~nksa ds ckjs esa mfpr
fopkj fd;k x;k gSaA bl ifj;kstuk us IkoZtfud vkSj futh Hkkfxnkjh ds ek/;e Is
fodflr izkSn~;ksfxdh {ks= ds ekuo lal k/ k u dks I zf Okf {
mn~;kstdkasus bu eqY;o/khZr mRiknksads mRiknu vkSj foi.ku ds chp
'k~a[kyk fodlhr dh gSaA

I fjJ; kstuk ds dk; kZUo; u ds nkSj) ku Ni
Is vkxkeh le; eaas muds lek/kku dks lacksf/kr djaasxsA



Executive Summary

Kokum (Garcinia indicaChoisy), KarondaGarissa conjesta Jamun $yzygium cumiii
and Jackfruit Artocarpus heterophyllysare some of the native under exploited fruit crops,
which are on verge of elimination because of deforestation, and utideation. These under
exploited crops possess tremendous medicinal and nutritive potential and have potential for
preparation of value added products like juice, syrup, sarbat, powder, wine etc. All the above
mentioned fruit crops (Kokum, Karonda, Jamaimd Jackfruit) are harvested on the verge of
rainy season (Mayune) and almost 40 to 70% of the crop is caught in rainy monthsAlig)e
and hence lost. The post harvest chains are not established yet for these crops. Though optimun
package of practicemre not followed for these crops, the yield levels are fairly lucrative and are
found to be best source of livelihood for farming community of the region. However, since the
post harvest technology of these crops is poor the farmers do not get progetiosafor the
fruits and hence many times they do not bother even to harvest. Further, since the farmers do no
get sufficient returns from these crops they are removing plants of these precious and
nutritionally rich crops and replacing by mango, casbhewoconut. It was therefore necessary to
strengthen the post harvest handling and value chain of these crops which will not only help to
overcome huge losses after harvesting but also will help to provide sufficient raw material to
fruit processing and @ginmaceutical industries. As a result it will became assured and sustainable
source of income to farmers, sustainable em
women and availability of healthy and nutritious fruit products for consumers.

Kokum and Jackfruit are particularly processed through traditional methods and are need
to be standardized on priority in order to improve the keeping quality, food hygiene, consistency
of the quality from batch to batch and from processor to processor. This\iis necessary for
acceptance of the product by the masses. Furthermore, there is immense potential in these
candidate fruit crops for development of value added products apdobycts using modern
food processing techniques.

In order to know the prest status of Kokum, Karonda, Jamun and Jackfruit products, a
baseline survey was carried out by selecting 46 respondents spread over 25 villages of Ratnagiri
District of Maharashtra State. For the purpose of collecting desired information from
respondentsa set of questionnaire was prepared and tested. Information of-ssalall
processors and farmers was collected through personal interview of each and every respondent.

In Ratnagiri district the total population is 16, 96,77M that 7, 94,49&re male and
9, 02,279are female. In Ratnagiri district paddy is an important cereal crop. In case of fruit
crops, Kokum and Jackfruit are mostly cultivated. Apart from these, vegetables are also
cultivated to a significant extenfThe land holding indiated that more than 50 percent
respondent had 1acre land. Very few i.e. 6.52 respondent had 3 acre land. The average yield of
Kokum is 135 kg/tree follownek by Jackfruit (456650 kg/tree) Karonda (34 kg/tree) and Jamun
(125150 kgltree).

The farmers ah smallscale processor prepared different products from Kokum,
Karonda, Jamun and Jackfruit viz. Ams@igal, Sarbat, syrup, jam, pickles etc. The purpose of



fruit processor business is earning money, utilization of fruits and sale/marketing. From the
suwey, it was observed that maximum respondents (35.57 per cent) prepared Kokum products,
followed by Jackfruit (22.45 percent), Karonda (9.56 per cent) andrJéBr25 per cent). Under
suchcircumstances, the National Agricultural Innovation Project furgledh e me on A A
Chain on Kokum, Kar onda, Jamun and Jackfru
between the various stake holders from growers (farmers) to end users (consumers).

National Agricultural Innovatioffroject(NAIP) on A Value Chainfor Kokum, Karonda,

Jamun ad Jckfruit was implemented at Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth,
Dapoli during 2009 to 201 This projectwas planned for a timeframe of foyears with a

budget outlay oRs. 250.09 Lakhwiith the aim of addressinall the missing links at the various
levels of the value chain of the Kokum, Karonda, Jamun and Jackfruit of Western Ghat. The
value c¢chain pertaining to these crops had
involving the public and private namelpr. Balasaheb Sawant Konkan Krishi Vidyapeeth,
Dapol i, Consortium Leader and M/ s. Har di kar
Sagar Engineering Works, Kudal, are the Consortia Partners.

The efforts were taken to develop the value added towlstechniques, which can fit
suitably as component in the Value chain of candidate fruit crops. Efforts were aimed at
standardizing the traditional methods of processindKafum Syrup, Kokum Agal, Kokum
Amsul, Jamun Seed Powder andPhanaspoli Jackfruit Leather). Efforts were also aimed to
develop the value added products such\ase, ready to serev mix, and byproducts such as
Kokum SeedQil (Butter). Storage and packaging for all the developed products amadhycts
were focusedo be studied so also the food and nutrition values of all the products and by
products. Technologies were transferred to SHGs and entrepreneurs through demonstrations anc
trainings.

The project consists of 31 experiments. There were 13 experiments om Kokt, 2
experiments on Karonda fruit, 4 experiments on Jamun fruit and 7 experiments on jackfruit and 5
experiments on transfer of technology. Dr. Balasaheb Sawant Konkahi Rfidyapeeth,
Dapoli, is the Consortiumdader of this project having respiility to monitoring this project
and handled 22 experiments individually for ti®9.78 Lakh was sanctioned. Our consortia
Partner M/ s . Hardi kards Food Technol ogi es F
sector, having responsibility to dewpl the products on kokum and jackfruit and handle seven
experiments collaboration with the lead center for 882 Lakh was sanctioned. Our another
partner who is expert in Development and FabricatioRanfd Processing &thineries, having
responsibiliy to handle 2 experiments for ti2lt.49Lakh was sanctioned.

In this project 5 traditional processing methods are standardized i.e. KdBymrp,

Kokum Agal, Kokum Amsul, JamuBeedPowder and Jackfruit leather (Phanaspoli) and 8 value
added products are developed i.e. Kok&arbat andSolkadhi Mix, Kokum Rind RFowder,
Kokum Butter, KarondaVine, JamurWine, DehydratedRipe Jackfruit Bulbs and Ripe Jackfruit
Bulb Powder and one technay on storage of frestKokum fruit and also developed 12
technologies for storage and packaging of above developed products i.e. BgkymKokum
Agal, Kokum Amsul, JamurSeed Powdeand Jackfruit leather (Phanaspoli), KokBarbat



Mix, Kokum SolkadhiMix, Kokum Rind PowderKokum Butter, KarondaWine, JamunWine,
DehydratedRipe Jackfruit Bulb ad Ripe JackfruitBulb Powder.Machineries such as Kokum
Liquid Concentrate Unit, Power Operated Jackfruit Cutter and Hand Operated Jackfruit Cutter
are also developed.

This project has published six research papers in peer reviewed journals and 11 number
of popular articles, book elpters/Abstracts. Apart from thi8 numbers of media products, 3
numbers of bulletins and brochures and 7 CDs has been developed and disseminated during
training programs. Around 40 trainings were organized for SHGs, SBualé Food Processors,
SmaltScde Entrepreneurs and Agricultural Officers. One success story already has been
observed and reported during implementation of project.

Around 50 equipments were procured under the sub project because of which the state of
art laboratory in the Food ProceSegineering area was established. The fund provided in civil
work helped us in developed up of the laboratory facility and extension of laboratory facilities
through the partitioning for better keeping of these equipments.

Project scientists namely, Dr. B. Mehta, Consortium Leader and Hon \{{Chancellor
has received Fellow of Indian Society of Coastal award in 2009. Dr. K. E. Lawande, Consortium
Leader, and Hon Viec€hancellor has received the prestigious Dr. Kirtisingh Gold Medal of
ICAR in 2011. Dr.N. J. Thakor, CPI, Professor, and Head, Deptt of APE has awarded with
prestigious ISAE Fellow in 2010 and esteemed member of QRT committee and member of CAC
committee, CIPHET, Ludhiana during the tenure of implementation of project. Dr. P. M.
Haldankar, CePl and Head, Deptt. of Horticulture has been awarded for best Project Centre for
PPV and FRA and felicitated by gold medal for best paper presentation. Dr. C. D. Pawar,
Associated Scientist, and Associated Professor has received Abasaheb Kubal Awast for b
research in the field of his specialization.

The socieeconomic impact of this project on the rural household in the project area
indicated that the implementation of the project has uplifted the -egoimomic life of those
rural household engaged production, processing and marketing of value added products of
Kokum, Karonda, Jamun and Jackfruit. The products developed from Kokum, Jamun and
Jackfruit having good nutritional, medicinal values and good industrial demands. The
entrepreneurs those hadeen involved in Kokum, Jamun and Jackfruit processing have
generated better earnings through the entrepreneurship of variety of produkiskiike Syrup,

Kokum Agal, Kokum AmsulKokum SarbatMix, Kokum SolkadhiMix, Kokum Rind Powder,

Kokum Oil (Butten, JamunSeed Bwder, Jackfruit leather (PhanaspoliPehydratedRipe
Jackfruit Bulbs and Ripe JackfruiBulb Powder etc. The entrepreneurship due to implementation

of the project could be generated gross margin ranging from 10 to 40 % of product cost. The
consumer could be benefited to large scale andesHton availability of value added products
from Kokum, Jamun and Jackfruipart from this, they shall avail medicinal benefits of these
products.

This project was totally safe as environment and $@asipects are concerfhe project
hasgiven the positive impact on income generation (of farmers aod fprocessors) and also
ensuredhutritional security of the consumers.hihsoffered newavenues for rural employment



in general and women in specifis it involves small and medium scale processing enterprises.
Utilization value addd products antyproducts of minor fruit crops is absolutely necessary in

up scaling social and economic benefithe project has no adverse impact on the environment

as fer the issues related to the chemical hazards, waste, pollutants from the industries are
concern. The project has taken a due care about these issues and the value added produc
prepared from these industries are safe from chemical and biological hazards.

The project has taken due care for its self sustenance. The technologies developed
through public and private partnership has trained human resources of the region. The
entrepreneurs developed the linkage between production and marketing of these datle ad
products.

Many of the issues those are left over during implementation of project, the University on
its own will take these issues and address their solutions in upcoming time.



Part-I: General Information of Sub-project

1. | Title of the sub-project:
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Rs. 17.01

Total

Rs.250.09
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Part-1I: Technical Details

1. Introduction

Kokum (Garcinia indicaChoisy), KarondaQarissa conjesta Jamun $yzygiuncumini
and Jackfruit Artocarpus heterophyllysare some of the native under exploited fruit crops which
are on verge of elimination because of deforestation and under utilization. These under exploited
crops possess tremendous medicinal and nutritive potential. All these fruit crops are harvested at
the time of commencement of rainy season normally from May and almost 40 to 70 per cent
fruits are trapped in heavy rains of Western Ghat and hence lost. These crops are normally
processedoy traditional methods and that too at household and small seaks. |€rimary
processing protocols will enhance the utilization and suitable processing and packaging
technological interventions would improve the stability and shelf life on one hand and fetch
better prices to product on the other.

The present project wth is planned for a timeframe of three and half years with a
budget outlay of Rs. ZB09 lakhsis proposed with the aim of pgibly addressing all the missing
links at the various levels of the value chain of the Kokum, Karonda, Jamun and Jackfruit of
Wedern Ghat. The value chain pertaining to these crops had been addressed through a
6Consort i ainvolvipg theo ulcli®h &nd privatgartnershipnamely, Dr. Balasaheb
Sawant Konkan Krishi Vidyapeeth, Dapoli, Consortium Leader and M/a.r di kar 0s
Technologies Pvt. Ltd., Puneand M/s Sagar Engineering Works, Kudal, are the Consortia
Partners

The efforts are ultimately aimed to develop some of the value added tools and techniques,
which canbe fitted suitably asmportantcomponent in the Value chain of candidate fruit crops.
Efforts are aimed at standardizing the traditional methods of processing syrup, agal and amsul
from kokum fruit, seed powderdm Jamun and leather from Jackfruit. Efforts are also aimed to
develop thevalue added products such as wine, ready to servesrand byproductssuch as
kokum seed oil (butter)Storage and packaging for all the depeld products and kgroducts
were focused to be studied so also the food and nutrition values of all thectgr@ohd by
products.Technologydeveloped and hdsentransferred to SHGSmall Scale Food Processors
and entrepreneurs through demonstrations and trainings.

2. Overall Sub-project Objectives

The subproject is having following objectives

1. Standardization of Procedures for traditional processing methods:
e To standardize the procedure for existing traditional processing metho&grigr
and Agal from kokum; powder from Jamun seed; and ripe jackfruit leather.
2. Value Addition
e Develop the differenprocessed products from candidate fruit crops and their by
product.



3. Storage and Packaging

product.

4. Transfer of Technology

processors and Entrepreneurs.

3. Sub-project Technical Profile

Studies on storage and packaging of products from candidate fruit crops and-their by

Training of standardized procedures aadhhologies to the SHGs small scale food

Training of developed value added technologies to the Entrepreneurs

No. | Objective wise Monitoring Expected Output Expected Outcome
work plan indictors
Objective - 1 Standardization of procedures for traditional processing methods
1 | Kokum Syrup TSS; ACrystal cleabright | StandardDperating
Acidity; Kokum syrup with | Procedur¢SOBR for
pH; sugarsand colour|  Uniform colout Kokum syrup will be
A Product uniformity ﬁva';;?if' focess
from batch to batch| ' 9 P '
2 | Kokum Agal (salted TSS Acidity; pH. AKokum Agal with | StandardDperating
liquid) and colour uniform colour Procedure fokokum
Agal will be Available.
Hygienicprocess.
3 | Kokum Amsul TSS; AGood quality StandardOperating
(saltedrind) Acidity; and Kokum Amsul. Procedure for Kokum
pH. Amsul will be available.
Hygienicprocess.
4 | Jamun seed powder Acidity, AGood quality fine | StandardDperating
pH, Jamun seed Procedure for Jamun seg¢
Total Sugar, colour | powder. powder making will be
andPartcle size aval_lab_le.
Hygienicprocess.
5 | Jackfruit Phanas Po| TSS ¢B), A Good quality Phand StandardOperating
(Leather) Acidity (%), pHand | poli. Procedure fodackfruit
colour Phansapolimaking will
be available.
Hygienicprocess.
Objective i 2 Value Addition (Process and Device Developed)
6. | Kokum Liquid Designand AKokum Liquid New InnovativeDevice
ConcentratéJnit Fabrication of device] Concentrate Unit | andTechnology for
Testing of device Device Kokum Liquid
Analysis of product | AKokum liquid Concentrate
. New avenue for income
(Brix, Colour) concentrate produc generation
7. | Kokum Sarbat TSS (B), AGood qualityKokum| New innovative product

Mixes

Acidity (%), pH,
Total Sugar (%)

sarbatmixes

Kokum Sarbat Mixes will
be available.

New avenue for income
generation




No. | Objective wise Monitoring Expected Output Expected Outcome
work plan indictors
8. | Kokum Solkadhi TSS ¢B), AGood quality New innovative product
Mix. Acidity (%), Kokum solkadhi | Kokum Solkadhi Mixes
pH, mixes will be available.
Total Sugar (%) New avenue for income
generation
9. | Kokum Rind TSS ¢B), A Good quality New innovative product
Powder Acidity (%), Kokum rind powder| Kokum Rind Powder will
pH be available.
New avenue for income
generation
10 | Kokum Seed Oil Qil Yield, A Good quality New innovative product
(Butter) QOil in cake, Kokum Seed Butte Kokum Seed Butter will
Specific gravity of oil| with uniform colour| P€ available.
New avenue for income
] generation
11 | KarondaWine TSS ¢B), A Good quality New innovative product.
Acidity (%), Karonda wine Karonda wine will be
pH, A Uniform dark available. _
Total Sugar%), colour, New avenue for income
: . Q. . generation
Tannis, Proteins A Uniformity in
colour from batch
to batch
12 | Jamun Wine TSS ¢B), A Good quality New innovative product
Acidity (%), Jamun wine, Jamun wine will be
pH, TotalSugar (%), | A Uniform dark available _
Tannis and Proteins| colour, New avenue for income
P . generation
A Uniformity in
colour from batch
to batch
13 | Jackfruit cutter Designand A Poweroperated New innovative device
1. Power Operated | Fabrication of device| Jackfruit cutter Reduction indrudgery of
2. Hand Operated | Testing of device, | AHand operated Jackfruit cutting Power
1. Poweroperated Jackfruit cutter operatediackiruit cutter
. . andhan_d operat_ed
Capacny Fruit Jackfruit cuttewill be
cutting speed. available.
2.Hand operated New avenue for income
Capacity cutting generation
speed
14 | Dehydratedackfruit | Acidity (%), pH, A Good quality New innovativeProduct.
Bulbs Total Sugar (%), dehydrated Process technology of

Jackfruit Bulbs

A Uniformity in
quality from batch
to batch

Dehydrated ripe jackfruit
bulbs will beavailable.
New avenue for income
generation




No. | Objective wise Monitoring Expected Output Expected Outcome
work plan indictors
15 | Jackfruit Bulb Acidity (%), A Good quality New innovative Product.
Powder pH, dehydrated Process technology of
Total Sugar (%), Jackfruit Bulb Dehydrated ripe jackfruit
colour Powder bulb Powder will be

A Uniformity in
quality from batch
to batch

available.
New avenue for income
generation

Objective -3 Storageand Packaging

16 | Storage of Fresh Storage method AGood storage Storage method will be
Kokum fruits Quality Parameters condition and knoyvn.

TSS ¢B), Acidity duration for fresh | Optimum Storage
(%), pH, Total Sugar| Kokum fruit condition and durat_lon_
%) for fres_h Kokum fruit will
(% be available.

17 | Packaging of Packaging material; | AGood Packaging | Best packaging material
Kokum Seed (oil) | Storage duration; | AStorage duration fo| for kokum butter will be
Butter Free fatty acid, Acid | kokum butter known. _ _

value. Safonification Storage duration will be
o available.
value, lodine Value

18 | Storage and Packaging material | A Goodpackaging, Best packaging material
packaging studies o] Storage duration storage condition | for packaging of kokum
Kokum Syrup TSS ¢B), Acidity andduration for ng[mp wﬂ:jbe |t<_”ov¥”-

0 orage duration for
(%), pH kokum syrup kokum syrup will be
) available.

19 | Storage and Packaging material | A GoodPackaging Best packaging material
packaging of Kokm | Storage duration storage condition | for packaging oKokum
Agal (salted liquid) | TSS ¢B), Acidity and duratiorfor Agal will be kn_OW?-

(%), pH, KokumAgal (salted Storage duratllon or
. . KokumAgal will be

Ahthogyanlns, liquid). available

Microbial count,

colour

20 | Storageand Packaging material | A GoodPackaging Best packaging material
packaging studied o, Storage duration andstorage for packaging oKokum
Kokum Amsul TSS ¢B), Acidity condition and amsul will be I_‘”“;”-
(Dehydrated salted | (%), pH duration for Kokum Storage duratlorj or

ind A | kokum Amsul will be
rind) ) msul. available.

21 | Storage and Packaging material | A GoodPackaging Best packaging material

packaging studies o
Kokum Sarbat Mix

Storage duration
TSS (B), pH,
Acidity (%), Total
Sugar (%)

andstorage
condition and
duration for Kokum
Sarbat Mixes

for packaging of Kokum
Sarbat mix will be
known.

Storage duration for
Kokum Sarbat mix will
be available




No. | Objective wise Monitoring Expected Output Expected Outcome
work plan indictors

22 | Storage and Packaging material | AGoodPackaging Best packaging material
packaging studies o] Storage duration andstorage for packaging of Kokum
Kokum Solkadhi | TSS ¢B), Acidity condition and Sarbat mix will be
Mix. (%), pH and Total duration for for known. .

. Storage duration for
Sugar (%) Kokum Solkadhi |  51um sarbat mix will
Mixes be available

23 | Storage and Packaging material | A Goodpackaging Best packaging material
packaging of Storage duration andstorage for packaging of Karonda
Karonda Wine. TSS ¢B), Acidity condition and Wine will beknown.

(%), pH, Total duration for Storage du_ratlor_1 for
. . Karonda wine will be

Sugar (%)Tannis, Karonda Wine available.

Proteins

24 | Storage and Packaging material | AGood Packaging | Best packaging material
Packaging study of | Storage duration and storage for packaging of Jamun
Jamun Seed Powde| TSS ¢B), Acidity condition and seed powder will be

(%), pH, Total Sugar | duration for Jamun known. .

o Seed Powder Storage duration for _

(%). Jamun seed powder will
be available

25 | Storageand Packaging material | AGood Packaging | Best packaging material
packaging studies o] Storage duration and storage for packaging of Karonda
Jamun wine. TSS ¢B), Acidity condition and Wine will be known.

(%), pH and Total duration for Jamun Storage d“.ra“or? for
. ) Karonda wine will be
Sugar (%) Proteins Wine available.

26 | Storageand Packaging material | AGood Packaging | Best packaging material
packaging studies o] Storage duration and storage for packaging of
Jackfruit Phanaspoli TSS ¢B), Acidity condition and Eﬁgxﬁspo“ will be
(leather). (%), pH duration for Storage duration for

Phanaspoli phansapoli will be
available

27 | Storageand Packaging material | AGood Packaging | Best packaging material
packaging studies o] Storage duration and storage for packaging of
dehydrated Jackfrui{ TSS ¢B), gondti.tionfand gen)ydrqltleg j"’l‘(CkfrUit

- uration for ulbs will be known.
bulbs. Acidity (%), pH dehydrated Storage duration for
Jackfruitbulbs dehydrated jackfruit

bulbs will be available

28 | Storageand Packaging material | AGood Packaging | Best packaging material

packaging studies o
Jackfruit bulb
powder.

Storage duration
Acidity (%),
pH, Total Sugar (%)

and storage
condition and
duration for
dehydrated
Jackfruit bulb
powder

for packaging of
dehydrated jackfruit bulb
powder will be known.
Storage duration for
dehydrated jackfruitidb
powder will be available.




4. Baseline Analysis

A valuechain onKokum, Karonda,Jamun andJackfruit aops is expected to impact
positively not only on income generation (of farmers and food processors) but also ensuring
nutritional security of the consumers. It offers avenues for rural employment in general and
women in specific as it involves small aneédium scale processing enterprises. The developed
technologies can be extended to other similar minor fruit crops. Utilization through value
addition to by products of minor fruit crops is absolutely necessary in up scaling social and
economic benefitsTable 4.1 shows possible impacts of the value chain for kokum, Karonda,
Jamun and jackfruit.

Table 4.1 Possible impact of thewalue chain for Kokum, Karonda, Jamun and Jackfruit

SNo/ Variables Base line values Impact
Post Value
Minor fruit | Yield Value harvest | Value (Rs.)) Added Value (Rs.)
crops (tonne) | (Rs.)lakhs| losses lakhs Products lakhs
1 (%) tonnes
" | Kokum 4500 225 70 157 27 16
Karonda 1400 42 90 38 2 1.20
Jamun 2000 100 70 70 3 2.10
Jackfruit 12000 240 70 168 18 14.40
5 Processing Traditional processing methods . Standardised processin
methods methods
Value . : « Value added Products
3 Addition Lack of value addition technologies . New developed product
« Optimum storage
4 Storage and Lack of research on storage and packaging conditions
Packaging | processegroducts . Suitable packaging
material
Technology| Lack of awareness among the SHGs, smal| * Tran_sfer of technology
5 (Trainings and
transfer scale food processors, etc.
workshops)

It was observedfrom the base linesurveythat the fruit crops like Kokum, Karonda,
Jamun and Jackfruit are cultivated as minor fruit crops. However, various-ssralal food
processors, selielp groups are processing these fruits in small scale and these products are very
popular in the local nréet. About 60 per cent of these minor fruits are processed for earning
money, while 23 per cent are utilized domestically and about 17 per cent are marketed. Most of
the respondents used knives/ cutters, pulper and pasteurizer for processing. The gpackagin
material used for the processed products are plastic drums, PET bottles, Jerry cans, Glass Bottles
and Polythene bags, etc. the self help groups of the region leads in the processing of these fruits
which are having 25 to 100 numbers of women workinghwhem. The various training
workshops related to the food processing are arranged for thesessat@lprocessors and self
help groups by the Dr. BSKV. Dapoli, State Agricultural Bpartment, etc. from the Survey it



was observed that about 60 per cehtespondents are having the knowledge of FPO, 22 per
cent and 18 per cent are having the knowledge of HACCP and Food Safety Standards,
respectively. Most of the respondents are facing the problems like lack of good transportation
facilities, premansoon ains, minimum manpower, lack of proper processing knowledge and
fruit losses due to wild animals. Whereas unavailability of proper machineries for processing,
lack of man power, lack of raw material and local market, place problems for shops, problems of
FPO licence, load shading in the region, are the main problems faced by the farmers and small
scale processorddence this project was a timely intervention to link various levels of
stakeholders to augment in the supply chain systems.

5. Research Achievementsvith Summary

Detailed technical progress partner wigghlightingthe achievements in terms of targets
fixed for each activity.

Expt. | Consortium Output Targets fixed Achievements
No. Leader/Consort
ium Partner
Objective i 1 Standardization of procedures for traditional processing methods
51 DBSKKYV, Kokum Standardized the | e TSS70.90°B, Acidity-0.34 %
Dapoli Syrup procedure for e Rind to sugar proportion should |
kokum syrup 1:2.
making. e Uniform quality of Kokum Syrup.
52 DBSKKYV, Kokum Standardized the e TSS25°B, Acidity-0.34 %,
Dapoli Agal procedure for pH-3.6
kokumAgal. e 16% of salt solution is the best s
concentration for dipping of kokur
rind
¢ Uniform Quality of KokumAgal
53. DBSKKYV, Kokum Standardized the e TSS16.06 °B, Acidity-1.98 %, pH
Dapoli Amsul procedure for 1.01
making of kokum | e The kokum fruit cut into 4 halves.
Amsul. e 12% of salt solution is the best s
concentration for making Kokun
Amsul
54 HFTPL, Pune | Jamun seed| Standardized the | e Acidity-0.66 %, pH5.52 and Tota
and DBSKKYV, | powder procedure for Sugar 15.30 %
Dapoli making of Jamun | e Uniform Bright colour of Jamun
Seed Powder Seed Powder
¢ Uniform quality of Jamun Seed
Powder Particle size0.196 mm
55 DBSKKYV, Phanas poli | Standardized the | e Acidity-0.64 %,TSS88.00°B
Dapoli (Jackfruit procedure for e Standardizegrrocedure
leathej Phanas poli e Uniform quality product obtained.
Objectivei 2 Value Addition (Process and Device Developed)
5.6. SEW, Kudal and Kokum Design and e Innovative newKokum Liquid
DBSKKYV, Liquid fabrication of Kokun| Concentrate Uniis developed.




Expt.
No.

Consortium
Leader/Consort
ium Partner

Output

Targets fixed

Achievements

Dapoli

Concentrate
Unit

Liquid Concentrate
Unit.

Performance testing
of Kokum Liquid
Concentrate Udit.

e TSS31.32°B,

¢ Anthocyanin1129 mg/100g and

epH-1.29 of  Kokum Liquid
concentrate

e It has capacity to handle 200 kg
driedkokum fruitrind per day.

e Kokum juice concentrate is prepar
hygienically in food grade stainle
steel vessels.

5.7.
a)

HFTPL, Pune
and DBSKKYV,
Dapoli

Kokum
Sarbat Mix

Preparation of
Kokum SarbatMix.

¢ Newinnovativeproduct

¢ Uniform quality from batch to batch

e Acidity-1.66 %, pH-2.43 TSS33.19
°B, Total Sugat31.48% patrticle
size0.260 mm

e The kokum sarbat mix prepared wi
85% sugar, 6.5 % kokum powde
6.5% salt and 2% Jire powder
found to be best.

57 b)

HFTPL, Pune
and DBSKKYV,
Dapoli

Kokum
Solkadhi
Mix

Preparation of
Kokum Solkadhi
Mix.

¢ Newinnovativeproduct

¢ Uniform quality frombatch to batch

e Acidity-2.94, pH2.65, TSS24.50B,
Total Sugai20.65 % and particle
size0.260 mm

e The kokum solkadhi mix prepared |
8% kokum powder, 19 % Sugar, |
% Coconut Milk Powder, 39.2 ¢
Milk Powder, 6 % Salt and 4.8 ¢
spices is found to be bestady to
prepare mixture

58

HFTPL, Pune
and DBSKKYV,
Dapoli

Kokum rind
powder

Development of
kokum rind powder.

¢ Newinnovativeproduct

e Uniform quality from batch to batch

e Acidity-1.94, pH-1.65 TSS21.10
°B, particle sizel.91 mm

e Kokum powder available
season throught the year.

inoff

59

DBSKKYV,
Dapoli

Kokum
Butter

Preparation of
Kokum Butter

¢ Crystal clear oil

e Uniform bright colour of butter

e Higher oil recovery (34%) and
minimum oil (21%) in deoiled cake

¢ Acid value 6.55

¢ lodine value29.85

o Safonificationvalue 187.40

5.10

DBSKKYV,
Dapoli

Karonda
wine

Development of
Karonda wine

¢ New innovative product

e Uniform colour

e TSS3(°B, pH- 3.5, Acidity-0.81 %,
Tannis0.112%, Proteing).12%

e Uniform quality from batch to batch




Expt. | Consortium Output Targets fixed Achievements
No. Leader/Consort
ium Partner
511 | DBSKKYV, Jamun wine | Development of e New innovative product
Dapoli Jamun wine e Uniform colour
e TSS30°B, pH- 3.5, Acidity-1.01 %,
Tannis0.13%, Proteins0.19%
¢ Uniform quality from batch to batch
5.12 | SEW, Kudal and Jackfruit Design and 1. Power Operated Jackfruit Cutter
DBSKKYV, cutter fabrication of e |t cuts the jackfruit within 2 min.
Dapoli Jackfruitcutter e Cuts 6065 fruits/h
1.Power Operated | « Reduction indsses of biis
2. Hand Operated | o Easy and safe handling
2. Hand Operated Jackfruit Cutter
e Cuts 10 fruits/h
¢ Reduction in losses diulbs
e Easy and safe handling
5.13 | HFTPL, Pune | Dehydrated | Development of e New innovative product
and DBSKKYV, | ripe dehydrated ripe e TSS20.77B, pH- 4.80, Acidity-0.94
Dapoli jackfruit jackfruit bulbs %, Total Sugar26.07%,
bulbs « Uniform quality from batchio batch
5.14 | HFTPL, Pune | Jackfruit Develop ripe ¢ New innovative product
and DBSKKY, | bulb powder| jackfruit bulbs e TSS32.10B, pH- 0.83 Acidity-5.06
Dapoli powder %, Total Sugar40.39% and Particle
size0.198 mm
e Uniform quality from batch to batch
Objective -3 Storage and Packaging
5.15 | DBSKKYV, Storage and| Packaging material,| ¢ Packaging Materiat Rigid plastic
Dapoli Packaging | Storage duration an( container
for kokum | Quality parameter | e Storage conditions Refrigerated
butter Free Fatty acid storage conditions (aboutQ)
Acid Value « Storage Durability6 manths.
Saponification e Free Fatty aci®.42
value, lodine Value | 4 acid Value6.81
¢ Saponification valud.89.00
e lodine Value29.95
5.16 | DBSKKV, Storage of | Packaging method, | ¢ Fresh Kokum fruit sted in cold
Dapoli Fresh Storage duration, storage at 1°€ and85% RH.
kokum fruit | Quality parameter | e Storage durationl3 day
pH, Acidity, Total | « Shelf life of kokum fruitextendedor
Sugar 16 days
e pH- 250, Acidity3.45 % Total
Sugar5.28 %
5.17 | DBSKKYV, Packaging | Packagingnateria] | e Packaging Transparent bottle
Dapoli for Kokum | Storage duration, packaging of kokum syrup.
Syrup Quality parameter | e Storage Duration 12 months
pH, Acidity, TSS | « Quality maintained
e pH-2.20, Acidity-0.25,
TSS68.26°B




Expt. | Consortium Output Targets fixed Achievements
No. Leader/Consort
ium Partner
5.18 | DBSKKY, Packaging | Packagingnateria] | e Packaging Glass bottlegor storage
Dapoli for Kokum | Storage duration, of KokumAgal
Agal Quality parameter | e Storage Durationl2 months.
pH, Acidity, TSS | ¢« TSS24.6°B, pH-1.16, Acidity-3.42
Bacterial count %
e Low Microbial countBacterial
(0.33)andFungi (1.00)
5.19 | DBSKKY, Packaging | Packaging material,| e« PackagingPolythene bador storage
Dapoli for Kokum | Storage duration, of Kokum Amsul.
Amsul Quality parameter | e Storage Duratiorl2 months
pH, Acidity, TSS, | e Acidity-1.39 %, pH1.43, TSS12.11
Redness value °B, Redness valu&.76
5.20 | DBSKKV, Packaging | Packaging material,| ¢ PackagingMet-pet polypack for
a) | Dapoli and for Kokum | Storage duration, packaging okokum SarbaMix.
HFTPL, Pune | Sarbat Mix | Quality parameter | e Storage Duratio® months
pH, Acidity, TSS, | ¢ Acidity-1.94 %, pH2.23, TSS23.98
Total Sugar °B, Total Sugai22.48%
5.20 | DBSKKYV, Packaging | Packaging material,| ¢ PackagingMet-pet polypack for
b) | Dapoli and Kokum Storage duration, packaging okokum Sarbat Mix
HFTPL, Pune | Solkadhi Quality parameter | e Storage Duratio®® months
mix pH, Acidity, TSS, | e Acidity-3.83 %, pH2.03, TSS21.97
Total Sugar °B, Total Sugai14.79%
5.21 | DBSKKYV, Packaging | Packagingnaterial, | ¢ PackagingGlass bottle for
Dapoli for karonda | Storage duration, packaging of &ronda wine
wine. Quality parameter | e Storage durationl2 months.
pH, Acidity, TSS, |« Acidity-0.80 %, pH3.27, TSS15.06
Total Sugar °B, Total Suga#.04%

5.22 | DBSKKYV, Packaging | Packaging material,| « PackagingMet pet polypack for the
Dapoli and for Jamun | Storage duration, packaging of Jamun seed powder.
HFTPL, Pune | Seed Quality parameter | e Storage Durationl2 months.

Powder pH, Acidity, TSS, | e Acidity-0.74 %, pH3.9, TotalSugar
Total Sugar 14.11%

5.23 | DBSKKYV, Packaging | Packaging material,| ¢ PackagingGlass bottle for

Dapoli for Jamun | Storage duration, packaging oflamunwine
wine. Quality parameter | e Storage durationl2 months.
pH, Acidity, TSS, | e Acidity-1.01 %, pH3.46,
Total Sugar TSS17.00°B,
Total Sugai5.68%

5.24 | DBSKKYV, Packaging | Packaging material,| ¢ PackagingPolythene bafpr the

Dapoli for Storage duration, packaging of phanaspoli.
Phanaspoli | Quality parameter |e Storage Durationl2 months.
(Jackfruit pH, Acidity, TSS e Acidity-0.65 %, pH3.46, TSS
leather) 86.80°B

5.25 | DBSKKYV, Packaging | Packaging material,| e PackagingMet pet polypack for the
Dapoli of Storage duration, packaging of dehydrated ripg

dehydrated

Quality parameter

jackfruit bulbs




Expt. | Consortium Output Targets fixed Achievements
No. Leader/Consort
ium Partner
ripe pH, Acidity, TSS, e Storage Duration09 months.
jackfruit Total Sugar e Acidity-0.53 %, pH4.67, TSS11.20
bulbs. B, Total Suga22.03 %
5.26 | DBSKKYV, Packaging | Packaging material,| e« PackagingMet pet polypack for the
Dapoli of ripe Storage duration, packaging of dehydrated rig
jackfruit Quality parameter jackfruit bulb powder
bulb powder| pH, Acidity, TSS, | e Storage Durationl2 months.

Total Sugar

e Acidity-5.01 %, pH0.96, TSS29.60
°B, Total Sugai33.01 %

DBSKKV- Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli
HFTPL- M/s. Hardikar Food Technology Pvt. Ltd., Pune, SEHWSs. Sagar Engineering Works, Kudal

Objective-4 Transfer of Technology

5.27 Training of Standardized Procedures and Technologies to the SHGs;sSatallFood
Processors and Entrepreneurs

Sr. | Consortium Output Targets fixed Achievements
No | Leader/Consorti
um Partner
1 DBSKKYV, Dapoli | Transfer of | Fruit processing on | e Training delivered at Ladghar, TFal
Technology | Kokum, Karonda, Dapoli, Ratnagiri on 08.03.2011.
Jamun and Jackfruit e 35 people trained br. N. J. Thakor
2 DBSKKYV, Dapoli | Transfer of | Kokum Syrup ¢ Training delivered at Pacheri Sada,
Technology | Making Tal-Guhagar, Ratnagiri on
25.09.2011.
¢ 45 people trained by Er. A. A.
Sawant
3 DBSKKYV, Dapoli | Transfer of | Kokum Agal ¢ Training delivered at Shivane, Fal
Technology | Making Sangameshwar, Ratnagiri on
22-23.09.2011.
e 78 people trained by Dr. C. D. Paw
4 DBSKKYV, Dapoli | Transfer of | Kokum oll e Training delivered at Chiplun, Tal
Technology | extraction Chiplun, Ratnagiri on 17.09.2011.
e 92 peopldrained by Dr. S. P.
Sonawane
5 DBSKKYV, Dapoli | Transfer of | Processing of ripe | e Training delivered at Shivane, Fal
Technology | Jackfruit leather Sangameshwar, Ratnagiri on
22-23.09.2011.
e 78 people trained by Dr. C. D. Paw.
6 DBSKKYV, Dapoli | Transfer of | Processing of Jamu| e Training delivered at Ladghar, Fal
Technology | and Jackfruit Dapoli, Ratnagiri on 16.03.2012.
product * 50 people trained by Dr. N. J.
Thakor
7 DBSKKYV, Dapoli | Transfer of | Kokum Processing | e Training delivered at Dr. BSKKYV,
Technology Tal- Dapoli Ratnagiri on 29.05.2012
o 25 people trained by Er. A. A. Sawa




Sr. | Consortium Output Targets fixed Achievements
No | Leader/Consorti
um Partner
8 DBSKKYV, Dapoli | Transfer of | Processing on ¢ Training delivered at Shirur Tali,
Technology | Kokum, Karonda , Tal-Guhagar, Ratnagiri on
Jamun and Jackfruit  06.11.2012.
e 12people trained by Er. A. A.
Sawant
9 DBSKKYV, Dapoli | Transfer of | Processing of e Training delivered at Dhumalwadi,
Technology | Kokum Syrup Tal-Rajapur, Ratnagiri on
07.11.2012.
e 62 people trained by Er. A. A.
Sawant
10 | DBSKKYV, Dapoli | Transfer of | Processing on ¢ Training delivered at Karak, Tal
Technology | Kokum, Karonda, Rajapur, Ratnagiri on 07.11.2012.
Jamun and Jackfruit e 30 people trained by Er. A. A.
Sawant
11 | DBSKKYV, Dapoli | Transfer of | A processing on e Training delivered at Swaminathan
Technology | Kokum, Karonda , Hall, Dr. BSKKYV, TalDapoli,
Jamun , Jackfruit Ratnagiri on 20.12.2012.
e 73 people trained by Dr. S. B. Swal
12 | DBSKKYV, Dapoli | Transfer of | Processing on ¢ Training delivered at Ladghar, Tal
Technology | Kokum, Karonda, Dapoli, Ratnagiri on 29.01.2013.
Jamun and Jackfruit e 51 people trained by Dr. S. B. Swal
13 | DBSKKYV, Dapoli | Transfer of | Processing of ¢ Training delivered at Kelashi, Tal
Technology | Kokum, Karonda, Dapoli, Ratnagirbn 16.04.2013.
Jamun and Jackfruitf « 60 people trained by Er. A. A.
Sawant
14 | DBSKKYV, Dapoli | Transfer of | Processing of Jamu| e Training delivered at Kelashi, Tal
Technology | and Jackfruit Dapoli, Ratnagiri on 08.05.2013.
product e 49 people trained by Er. A. A.
Sawant
15 | DBSKKYV, Dapoli | Transfer of | Processing of ¢ Training delivered at Kelashi, Tal
Technology | Kokum, Karonda, Dapoli, Ratnagiri on 15.05.2013.
Jamun and Jackfruitf « 89 people trained by Er. A. A.
Sawant
16 | DBSKKYV, Dapoli | Transfer of | Processing of e Training delivered at Velneshwar,
Technology | Kokum for Powder Tal-Guhagar, Ratnagiri on
29.08.2013.
e 48 people trained by Dr. S. B. Swal
17 | DBSKKYV, Dapoli | Transfer of | Processing of e Training delivered at Sukhar, Fal

Technology

Kokum for Powder

Khed, Ratnagiri on 05.09.2013.
e 18 people trained by Er. A. A.
Sawant




5.28 Training of developed Value Added drenologies to the Entrepreneurs

Sr. | Consortium Output Target Fixed Achievements
No | Leader/Consortiu
m Partner
1 DBSKKYV, Dapoli | Transfer of | Kokum Sarbat Mix | e Training delivered at Pacheri Sada,
Technology | andSolkadhi Mix, Tal-Guhagar, Ratnagiri on
making, storage and 15.09.2011.
Packaging e 48 people trained by Dr. S. B. Swar
2 DBSKKYV, Dapoli | Transfer of | Karonda wine ¢ Training delivered at Shivane, Fal
Technology Sangameshwar, Ratnagiri on
22-23.09.2011.
e 70 people trained by Dr. C. D. Paw.
3. | DBSKKYV, Dapoli | Transfer of | Kokum Sarbat Mix | e Training delivered at Ladghar, Fal
Technology | andSolkadhi Mix Dapoli, Ratnagiron 29.01.2013.
making e 18 people trained by Dr. S. B. Swar

5.29 Training on Storage of processed products andrbgucts of Kokum andagkfruit toSHGs

Sr. | Consortium Output Target Fixed Achievements
No | Leader/Consorti
um Partner
1 DBSKKYV, Dapoli | Transferof | Kokum Syrup ¢ Training delivered at Chiplun, Tal
Technology | Storage Chiplun, Ratnagiri on 17.09.2011.
¢ 30 people trained by Er. A. A.
Sawant
2 DBSKKYV, Dapoli | Transfer of | Kokum Agal e Training delivered at Shivane, TFal
Technology | Storage Sangameshwar, Ratnagiri on
22-23.09.2011.
¢ 38 people trained by Dr. C. D. Paw.
3 DBSKKYV, Dapoli | Transfer of | Kokum Sarbat Mix | e Training delivered at Chiplun, Tal
Technology | andSolkadhi Mix, Chiplun, Ratnagiron 17.09.2011.
storage e 25 people trained by Dr. S. B. Swal
4 DBSKKYV, Dapoli | Transfer of | Kokum oil storage | e Training delivered at Chiplun, Tal
Technology Chiplun, Ratnagiri on 17.09.2011.
¢ 20 people trained by Dr. S. P.
Sonawane
5 DBSKKYV, Dapoli | Transfer of | Ripe Jackfruit e Training delivered at Shivane, TFal
Technology | leatheri storage Sangameshwar, Ratnagiri on
22-23.09.2011.
e 20 people trained by Dr. C. D. Paw.
6 DBSKKYV, Dapoli | Transfer of | Dehydrated Jackfrui e Training delivered at Chiplun, Tal
Technology | Bulbi storage Chiplun, Ratnagiri on 17.09.2011.
e 12 people trained by Dr. S. B. Swar
7 DBSKKYV, Dapoli | Transfer of | Jackfruit Bulb ¢ Training delivered at Chiplun, Tal
Technology | powder- storage Chiplun, Ratnagiri on 17.09.2011.
e 22 people trained by Dr. S. B. Swar




5.30 Training on Packaging of processed products anprbgiucts of Kokum, Jamun and
Jackfruit to SmallScale F@d processors and Entrepreneurs

Sr. | Consortium Output Target Fixed Achievements
No | Leader/Consortiu
m Partner
1 DBSKKYV, Dapoli | Transfer of | Kokum Syrup ¢ Training delivered at Pacheri Sada,
Technology | packaging Tal-Guhagar, Ratnagiri on
15.09.2011.
¢ 18 people trained by Er. A. A.
Sawant
2 | DBSKKYV, Dapoli | Transfer of | Kokum Agal ¢ Training delivered at Shivane, TFal
Technology | packaging Sangameshwar, Ratnagiri on
22-23.09.2011.
e 13 people trained by Dr. C. D. Paw
3 DBSKKYV, Dapoli | Transfer of | Kokum Sarbat Mix | e Training delivered at Pacheri Sada,
Technology | andSolkadhi Mix, Tal-GuhagarRatnagiri on
Packaging 15.09.2011.
¢ 10 people trained by Dr. S. B. Swal
4 | DBSKKYV, Dapoli | Transfer of | Kokum oll e Training delivered at Chiplun, Tal
Technology | Packaging Chiplun, Ratnagiri on 17.09.2011.
¢ 15 people trained by Dr. S. P.
Sonawane
5 DBSKKYV, Dapoli | Transfer of | Ripe Jackfruit ¢ Training delivered at Shivane, TFal
Technology | leather packaging Sangameshwar, Ratnagiri on
22-23.09.2011.
¢ 19 people trained by Dr. C D Pawa
6 | DBSKKYV, Dapoli | Transfer of | Dehydrated Jackfruil ¢ Training delivered at Pacheri Sada,
Technology | Bulb packaging Tal-Guhagar, Ratnagiri on
15.09.2011.
¢ 10 people trained by Dr. S. B. Swar
7 DBSKKYV, Dapoli | Transfer of | Jackfruit Bulb ¢ Training delivered at Pacheri Sada,

Technology

powder Packaging

Tal-Guhagar, Ratnagion
15.09.2011.
e 15 people trained by Dr. S. B. Swal

5.31 Training on New Processing Techniques and products to different Government Officers

dealing with SHGs and Entrepreneurs

Sr. | Consortium Output Target Fixed Achievements
No | Leader/Consortiu
m Partner
1 | DBSKKV, Dapoli | Transfer of | Kokum Sarbat Mix | e Training delivered at Pacheri Sada,
Technology | andSolkadhi Mix, Tal-Guhagar, Ratnagiri on
making, storage and 15.09.2011.
Packaging e 20 people trained by Dr. S. B. Swar
2 DBSKKYV, Dapoli | Transfer of | Jackfruiti Bulb ¢ Training delivered at Pacheri Sada,

Technology

powder making,
storageand

Packaging

Tal-Guhagar, Ratnagiri on
15.09.2011.
e 20 people trained bipr. S. B. Swami




Sr. | Consortium Output Target Fixed Achievements
No | Leader/Consortiu

m Partner
3 | DBSKKYV, Dapoli | Transfer of | Kokum oil ¢ Training delivered at Pacheri Sada,
Technology | extraction,storage Tal-Guhagar, Ratnagiri on
and Packaging 15.09.2011.
¢ 20 people trained by Dr. S. P.
Sonawane

5.1 Standardization of traditional processing methods of Kkum Syrup

Fresh sound firm ripe Kokum fruits weselected. Fruits were washed with clean tap
water. The stalkdeaves or any other impuritiegere removed from the fruits. The fruits were
sorted out and immature, green fruits, over ripe and damaged fruits were separated and removed
The Kokum fruits weg aut into two halvesThe seed and pulpwere removedrom the rind.The
rind halvesand sugamwere keptin alternate layers in the good quality plastic drum for osmotic
extraction The iind to sugarsolution proportionwas 1:2 (rind to sugar)The rind ad sugar
solution was kgt for 4 weeksThe Kokum Syrup wasotlected after 4 weeks ' he extracted rind
was removed from drumThe Kokum Syrup is shown in Fig. 5.Kokum syrup was
standardized by selecting the five treatments and on the basis of chesmnsalry and colour
analysis the best treatment was selected. The details of chemical analysis given in Table 5.1.

Table 5.1 Chemical Analysis of Kokum Syrup prepared by different treatments

S. | Treatments Acidity (%) | TSS(®Brix) pH
No.

1 T1- Cuttingwith two halves 1.79 68.90 1.86
2 T2- Cutting with four halves 1.53 64.52 1.92
3 T3- Shredding 1.28 63.45 1.94
4 T4- Basket press squeezingold 1.40 62.84 1.96
5 T5 - Basket press squeezihgt 1.02 66.30 1.97

The treatment T$hows highesAcidity (1.79 %) and TSS (68.9@s compared to other
treatmentslt means kokum fruit cut in two halves gives more juice extraction during osmosis. It
has maximum TSS and also it gives required acidic taste to syrup because of high acidity value.

Table 5.2 shows th&ensory ealuation ofkokum syrup prepared by different treatments

Table 5.2Sensory Evaluation of Koku®yrup prepared by different treatments

ﬁl'o_ Treatments Colour Taste | Flavour Acz?e\;)etg:li ty
1 T1- Cutting with twohalves 8.14 7.54 7.82 7.62
2 T2- Cutting with four halves 7.94 7.05 7.16 7.36
3 T3- Shredding 7.97 7.21 7.06 7.29
4 T4- Basket press squeezingold 8.04 7.14 7.31 7.40
5 T5 - Basket press squeezihgt 7.91 7.10 7.20 7.08




It was observedthat kokum syrupwith treatment Tlrecorded highest score f@olour
(8.14), Taste (7.54), flavour (7.8@nd overall acceptability (7.6&8)r sensory quality.

Colour analysis:

The colourofk ok um syrup was measured by mBant er
L*, a* and b*. The L* value gives a measure of the lightnes®arknessa* means Redness to
Greenness. The details of Colour Analysfskokum syrup of different treatment are given in
Table 5.3.

Table 5.3Colour Analysis of KokunSyrup preparedly different treatments

S, Treatments L ar

No.

1 | T1- Cutting with two halves 6.58+0.05 6.65+0.08
2 T2- Cutting with four halves 7.850.04 6.58t0.04
3 | T3- Shredding 8.95:0.01 6.25:0.20
4 | T4- Basket press squeezingold 8.56t0.01 5.81+0.54
5 | T5- Basket press squeezihgt 9.3(t0.05 5.21+0.02

L*- Lightness coefficient (0 (black) to 100 (whited}; -purplered (+a* value), bluegreen { a* value), andb*-
Yellow (+ b* value) or blue{b* value) colour

The lightness (L*) of th&okum syrupwasminimum at T1 treatmen6(58+0.05) (More
dark)and therednesga*) was also maximur(6.65+ 0.08 at treatment T1.

The treatmenbf Cutting of Kokum Fruit with two halvesT() shows highest Acidity
(.79 %) and TSS (68.9(s compared to othéreatmens. It means kokum fruit cut in two
halves gives more juicextraction during osmosidt has maximum TSS and also it gives
required acidic taste to syrup becaaghighacidity value.

It was observedfrom the sensory evaluatiaiat kokum syrupmade oftreatment of
Cutting of Kokum Fruit with two halves (TIecorded highest score f@olour (8.14), Taste
(7.54), flavour (7.8Rand overallacceptability (7.62for sensory qualityThe lightness (L*) of
the Kokum syrup was minimum 6.58+0.05) (More dark) and the redness(a*) was also
maximum(6.65+ 0.08 for treatment of Cutting of Kokum Fruit with two halvésly.

Conclusion:
Kokum syrup prepared with cutting the kokum fruits in two halwéth addition of
sugar inl:2 proportions was most suitable for the preparation of kokum syrup.

5.2 Standardization of Kokum Agal (Salted Kokum Extract) making from ripe Kokum
fruits
Fresh sound firm ripe Kokum fruits were selected. Fruits were wasitadclean tap
water. The stalks, leaves or any other impurities if any were removed from the fruits. The fruits
were sorted out and immature, green fruits, over ripe and damaged fruits were separated and
removed. The Kokum fruits were cwith the help & Kokum Cutter.The seeds and pulp were
removed from the rindThe saltof different treatmenfl4, 16, 18, 20%) was added to cut fruits.



Themixturewas kepinto good quality plastic drum for extraction for a period of one wébk.
mixture was 8rred twice in a day. he Kokum Agal (salted kokum extractyas collected and
the residuewas separatedThe chemical and sensory evaluation was carriedTag. Kokum
Agal is shown in Fig. 2.
Kokum agal was standardized by selecting the four treatmersali.addition of 14% to
20% (Table 5.4) and on the basis of chemical, sensory and colour analysis the best treatment wa:
selected. The detail of chemical analysis for the Kokum Agal for different treatments is given in
Table 5.4.

Table 5.4 Chemical Compsition of Agal(Salted Kokum Extragt

Sr. | Treatments T.S.5.(°B) Titratable acidity pH
No. (%)

1 14 % salt 24.2 1.31 3.65
2 16 % salt 25.8 1.39 3.68
3 18 % salt 26.6 1.29 3.81
4 20 % salt 28.2 1.25 3.55

Table 5.5 Sensory evaluation @olkadhiprepared from Agal

Sr. | Treatments Sensory Scores

No. Colour Flavour Average
1 14 % salt 6.83 6.94 6.88

2 16 % salt 6.94 7.50 7.22

3 18 % salt 7.50 7.11 7.30
4 20 % salt 7.05 7.05 7.05

The sensory evaluation of flavour of the solkadhi prepared from Agal was considered as
an important parameter for sensory analysis accordingly, the flavour (7.50) of the treatment 16
% salt was secure maximum score for sensory.

Conclusion:
The treatmst 16 % salt concentration was most suitable for preparatifokdm Agal.

5.3 Standardization of Kokum Amsul (Dehydrated Salted Rind) making

Fresh sound firm ripe Kokum fruits were selected. Fruits were wasithdclean tap
water. The stalks, leaves or any other impurities if any were removed from the fruits. The fruits
were sorted out and immature, green fruits, over ripe and damaged fruits were separated and
removed. The Kokum fruits were cut with the hefpgKkokum Cutter. The seeds and pulp were
removed from the rind and rind was separatdte $eed and pulwere mixedwith 12 % salt
kept it for 2 h The separated rindias dippedn the salt solution leached out from mixture of
seed, pulp and salt for 2 Tihe rindwas then placeoh tray dryer at 60 °C for drying for 7 fihe
dried rindwas then dippeth the 12 percent salt solution (Sesuld Pulp + 12 % salt of wt. of
seedandpulp) on next dayThe rindwasagainplacedin tray dryer at 60° C for the dng. The



procesof dipping and dryingvas repeatetbr four times to get the Amsul at -424% moisture
content.The best treatment was selectedthe basis of chemical, sensory and colour arsalysi
The Kokum Ansulis shown in Fig. .

Kokum amsul was andardized by selecting four treatments i.e size 2 halves. 4 halves,
salt concentration 1@,2 and 14 %, soaking time (05and4 h) and soaking temperatui2s,
35°C) and on the basis of chemical, sensory and colour analysis the best treatmentoieth sele

Acidity of kokum amsulwas considered as an importgdrameter. The treatment of
kokum rind cut into 4 halves, soaking duration for 2 hrs in 12% salt concentration at soaking
temperature 2 and dried at 61 in tray dryer shows more acidit.98).

Kokum Amsul prepared witlthis treatmenanalysed for its colour by using Hunter lab
Colorimeter,showsthe maximumredness (a*i.e. 5.58+0.97andwas minimumlightness (L}
9.66x0.65/0r colour analysi®f Kokum Amsul

The sensory evaluation tife treatment of kokum rind cut into 4 halves, soaking duration
for 2 hrs in 12% salt concentration at soaking temperatfi@ a6d dried at 6 in tray dryer
recorded highest score for colour 8.0, Tas&O, Texture 8.0, flavour 7.@&nd Overall
Acceptability8.0.

Conclusions:

1. Kokum rind cut into 4 halveexposed to 28C, alternate 3oaking at 25°C for 2 hrs in
12% salt concentration at soaking temperatuP€ 2fhd dried at 6T in tray dryer shows
more acidity i.e. 1.98 and recordethighestsensoryscore for colour 8.0, Tast&.0,
Texture 8.0, flavour 7.@nd Overall Acceptability.O.

2. Colour analysis Kokum rinagut into 4 halves, soakingt 25°C for 2 hrs in 12% salt
concentration and dried at %D in tray dryerhave received maximumedness (9
5.58+0.97andminimumlightness (L*)9.66+0.65.



Fig. 5.2 Kokum Agal

Fig. 5.1 Kokum Syrup (Salted Kokum Extract)

Fig. 5.3 Kokum Amsul (Dehydrated salted rind)



5.4 Standardization of the procedurefor making of Jamun Seed Powder

Freshsound firm ripeJamun fruitswere selectedFruits were vasted with cleantap
water. The stalks, leavesor any other impuritied any were removed from the fruit3he fruits
were ®rted out and immature greenfruits, over ripe anddamage fruits were separated and
removed The seedsvere separated from thpailp and juiceusing pulper The seeds werdried
theseJamun seeds in tray dryer @0, 70 and 8{C. The dried seeds wemgrounded in the
pulverizer torediwce its sizeo make fine powderThe Jamun Seed Powder is shown in Fig. 5.4.
The best treatment was selecbeded orthemical, sensory and colour analysis.

Chemical Analysis:

Table 56 shows the chemical analysis of Jamun seed powder.
Table 56 Chemical Analysis of JamuseedPowder

Sr. | Temperature (°C) Acidity (%) pH Reducing Total
No. Sugar (%) | Sugar (%)
1 |60 0.66 5.52 8.05 15.30
2 70 0.70 4.41 8.16 15.46
3 180 0.82 3.28 8.18 15.50

The aidity of Jamun seedowder dereases as the drying temperature increases from 60,
70, 80°C and pH of Jamun seed powilmreases ascidity of jamun seed powdelecreases

Sensory evaluation
Table 57 shows thesensoryanalysis of Jamun seed powder.

Table 5.7 Sensory evaluatioaf Jamun seed powder

Sr. Particle sizefeel during
Treatments Colour . :

No. swallowing with water

1 |e0C 7.5 6.8

2 |70°C 6.7 6.1

3 |80C 6.2 5.9

The colour and particle size of jamun seeds dried &€ @0t maximum sensory score.

Colour Analysis:

Table 58 shows the colouanalysis of Jamun seed powder.

Table 58 Colour analysis of Jamun Seed Powder

SI. Treatments L* ax b*

No.

1 |60°C 58.17+ 1.25 | 4.67+0.15 16.88+0.01
2 |70°% 57.28+0.96 | 5.14+0.14 16.77+0.20
3 [80°C 57.01+0.79 | 5.17+0.14 16.74+ 0.05




The aidity of Jamun seedowder dereases as the drying temperature increases from 60,
70, 80°C and pH of Jamun seed powdecreases ascidity of jamun seed powdetecreases
The acidity of jaun seed powder was 0%6 pH-5.52 andTlotal Sugarl5.30 % and the particle
size was 6.8m

The lightness (L*) of the jamun seed poweers maximum at®°C (58.17+ 1.25. The
rednesga*) of the jamun seed powder svminimum (4.67 + 0.1% at & °C and yellowness of
the jamun seedgwderwas maximum at temperature 8D. It can be seen that the colour of the
jamun seed powder in respect of Lightness, Reslrand Yellowness is better & &C as
compared to othe@wo temperature§70 and80 °C).

Conclusion:
A Jamun seed dried at 8C temperatures wasore acceptabléfom chemical, colour
and sensory analydisan other treatments.

5.5 Standardization of the procedure forripe Phanasgoli (Jackfruit leather)

Fresh sound firm ripe Jackfruits Barka(Soft flesh) were selected for the preparation of
Phanaspoli. Fruits were washed with clean tap water. The stalks, leaves or any other impurities if
any were removed from the fruifBhe fruitswere cutby Power Operated JackfruiCutter (Time
required forcutting 2 fruits in a minute)The bulbswere scooped ouhanually from the slices
and otherMesocarp wagemovel. The seedswere removedrom the bulbs.The pulp was
preparedfrom the Jackfruit bulbs. The water was addedn the pup in 1:0.5 proportions rad
mixed it properly. The TSS aB0, 40, 50 and 68 and acidity 04 % was adjustedlhe KMS
(1g/kg was addedn the pulp. The pulp was spreadn aluminium trag and ket the tray in tray
dryer for drying.Tha phanspoli is shown in Fig. 5.Bhe best treatment was selected on the basis
of chemical, sensory and colour analysis.

Table 59 shows chemicadnalysis of original and diluted Jackfruit pulp

Table 5.9Chemical analysis of original and diluted Jackfruit pulp

Sr. | Chemical parameters Original pulp Diluted pulp (1:0:5)
No.

1 | TSS(°B) 250 17.5

2 Acidity (%) 0.24 0.16

3 pH 5.28 5.26

Table 5.10shows chemical composition of adjustedaaikfruit pulp for leather preparation

Table 5.10 Chemicalcomposition of adjusted Jackfruit pulp for leather preparation

Sr. | Treatments TSsS (B) Acidity (%)
No.

1 | T.(30°B) 30.0 0.38

2 | T,(40°B) 40.0 0.38

3 | T3(50°B) 50.0 0.38




Sr. | Treatments TSsS 0B) Acidity (%)
No.
4 | T,(60°B) 60.0 0.38
5 Ts (control) 17.5 0.52

T.S.S of the pulp waadjusted as per treatment details and titratable acidity was adjusted
to 0.38 per cenfTable 511 showsof physical parameters of Jackfruit Leather

Table 5.11 Study of physical parametersBhanas polfJackfruit Leathér

Sr. | Treatments Initial weight of Final wt. of pulp Per cent recovery | Duration of
No pulp (9) (leather) (g) of Leather drying (hrs)
1 T,(30°B) 400 146 36.5 21
2 [ T,408B 400 188 47 39
3 T5(50°B) 400 228 57 45
4 T,(60°B) 400 274 68.5 63
5 Ts (control) 400 284 21.0 21

Table 5.2 showschemical composition of Jackfruit leather

Table 5.12 Chemical composition ofPhanasPoli (Jackfruit leather)

Sr | Treatments TSS (Brix) Titratable acidity (%)
No

1 | T.(30°B) 82.20 0.68

2 | T.(40°B) 88.0 0.64

3 | T;(50°B) 90.60 0.58

4 | T,(60°B) 90.40 0.51

5 | Ts(contro) 81.40 1.41

Table 5.B showssensory evaluation d?hanaspoli

Table 513 Sensory evaluation of PharnRsli

Sr. | Treatments Colour Flavour Texture Average
No

1 T,(30°B) 6.75 6.50 6.17 6.47

2 T,(40°B) 7.08 7.08 7.83 7.33

3 T5(50°B) 6.50 6.50 6.83 6.61
4 | T,(60°B) 6.25 6.00 6.58 6.28

5 Ts (contro) 6.33 6.17 5.50 6.00

Conclusion

Phanaspolprepared with 4B TSS was best havintjtratable acidity 0.64 and overall
sensory attributécolour, flavor and texture) 7.33.
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Fig. 5.5Phanaspoli (Jackfruit Leather)



5.6 Development ofKokum Liquid C oncentrate Unit

Kokum Liquid Concentrate Unihas 8 tanks. These tanks are fitteda frame 760 X
7590 mm. Each tank is made up from SS 316, 2 mm thick food grade mdteeialiameter and
height of first tank is 553 mm and 815 mm respectively. Rest of seven tanks has diameter of 553
mm and height 600 mniThe stainless steel sieveid& 5 mm round shape) is provided at
bottom in each tank for the filtration of liquid during extraction. The sieve is removable during
cleaning operation.

The Kokum Liquid Concentrate (KLC) was prepared by adding 25 kg Hédm rind
of moisture conter % db in 50 liters of water in*12" and 3" tanks. In each tank, th€okum
rind to water ratio of 1:2vith 2% KMS was added as a preservatiiéne mixturewas allowed
for extraction at normal temperature and presfuré hours. After6 hours theliquid extracted
out of 1%, 2" and 3° tanks having TSS of the extract was 12.32, 12.49 and 1B.Bdspectively.
The quantity of extract received iff,12" and 3 tank was 35, 35.5 and 35.5 liters respectively.
The extract from %, 2" and 3" tanks weretransferred to thd™, 5" and 6" tanks respectively
which contains thelried kokumrind (25kg). The mixturewas allowed for extraction in4 5"
and @" tanks with dried kokum rinfor 6 hour. The TSS values of extract fronf'45" and "
tanks were 21.91, 22.15 and 22°Birespectively. The quantity of extract receivedh " and
6" tank was 20.3, 20.4 and 20.6 liters respectively. The extract fforB™4and 6" tanks was
added in the dried Kokum rind (25 kg) df #ank for comentration. The TSS of extract after 6
hours of extraction from™7tank was 30.1EB. The quantity of extract received frorfl' #ank
was 43.7iters. The extract from"7tank wastransferred tdahe dried kokum rind (25 kg) placed
in 8" tank After 6 hous of extraction with extract and dried kokum rind in tRea@hk, the TSS
of the liquid was 40.90B. The quantity of extract received frorfl &nk was 28.7 liters. The
time taken for total extraction front'tank to &' tank to get total extract wastzours The
changes in TSS and volume of extract are as showiyirs.7 and Fig. 5.8.

The second stage of extraction was carried out by adding 37.5 liters tap water in the ratio
of 1:1.5 (Dried Kokum rind: water) in®1 2@ and 3" tanks. The mixturewas allowed for
extractionfor 6 hours. After6 hours the liquid extracted out froni,12" and 3" tanks having
TSS 7.62, 7.70 and 7.6B respectively. The quantity of extract received Th 2'® and 3” tank
was 33.4, 33.5 and 33.5 liters respectively. The extract ffyrd"land 3 tank weretransferred
to the4™, 5" and 6" tanks having kokumind added during first extractiof25 kg). The mixture
was allowed for extraction if45" and & tark for 6 hour. The extract from %, 5" and 6" tanks
having TSS of the extract 15.54, 15.23 and 15B8respectively. The quantity of extract
received in 4, 5" and &' tank was25.25 25.6 and 25.5 liters respectively. The extract was
added in the Koltm rind added during first extraction iff #ank for concentration. The TSS of
extract after 6 hours of extraction was 24°B0 The quantity of extract received frorf! #ank
was 61.1 liters. The extract fron' Tank wastransferred8™ tank with dried kokum rind added
during first extractionAfter 6 hours of extraction in thé"8ank, the TSS of the liquid was 35.58
°B. The total extract received fronT 8ank was 47.1 liter. The total time required to get second
extract was 30 hours of the start bétprocess from®itank to & tank The changes in TSS and
volume of extract are as shownRig. 5.9 and Fig. 5.10.

The third stage of extraction was carried out by adding 25 liters tap watr 2f and
3" tanks in the ratio of 1:1 (dried kokurind initially taken : water)The mixturewas allowed



for extractionfor 6 hours. After6 hours the liquid extracted out af', 2" and & having TSS
6.19, 6.20 and 6.16B. The quantity of extract received i, 2" and 3" tank was 23.75, 23.7
and 235 liters respectively. The extracts weransferred to thd™, 5" and &" tanks havingind
added during first extractiof25 kg). The mixturewas allowed for extraction in"4 5" and 6"
tank for 6 hour. The TSS values of extracts froi, 8" and &" tanks was 9.73, 9.66 and 10.54
°B respectively. The quantity of extract received after 6 hours of extractidh 51'4nd 6" tank
was 20.3 20.5 and 20.5iters respectively. The extracts were added in the Kokum rind added
during first extradon in 7" tank for concentration. The TSS of extract after 6 hours of extraction
was 21.34°B. The quantity of extract after 6 hours of extraction frdfitahk was 59.2 liters.
The extract wasransferred tadhe kokum rind added during'Extract in8" tank After 6 hours
of extraction in the B tank, the TSS of the liquid was 29.9B. The total quantity of extract
received after 30 hours of the start of the process frdmarik to &' tank was 56.1 liters. The
changes in TSS and volume of extrae as shown ifrig. 5.11 and Fig. 5.12.

During the whole extraction process (first, second and third), the dried kokum rind were
extracted in water in 1:2; 1:1.5 and 1:1 ratio respectivBhe process flow chart of Kokum
Liquid Concentrate is as shown ilgF5.6. The Kokum Liquid Concentrate Unit is as shown in

Fig. 514.
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Conclusions:

1) The Kokum liquid extract prepared by soaking of the rind in water at 1:2; 1:1.5 and 1:1
ratio for , 2" and 3 extraction stages gives the TS8.90, 34.58 and 29.98B
respectively.

2) The total TSS of the liquid extracted by soaking of the rind in maité:2; 1:1.5 and 1:1
ratio was >30B.

3) The T extract of KokumLiquid Concentrate could be achieved after 30 h and next
extracts can be received after each 6 h.

5.7 a) Kokum Sarbat Mix

Fresh sound firm ripe Kokum fruits were selected. Fruits weaashed with clean tap
water. The stalks, leaves or any other impurities if any were removed from the fruits. The fruits
were sorted out and immature, green fruits, over ripe and damaged fruits were separated and
removed. The Kokum fruits were cut in to tivalves with the help of Kokum Cutter. The seeds
and pulp were removed from the rind and rind was separEtedindwasthendriedat 6(°C for
18 hin the tray dryerThe dried rind was grounded the pulverizer at 0.26 mm particle size.

The kokum rind powder 13.5%, ground sugar 85%, salt 0.60% and jeera powder 0.20% was
mixed to get the kokum sarbat mixdsie Kokum Sarbat Mix is as shown in Fig.5(a,b).The
best treatment was selected oe basis of chemical, sensory and colour analysis.

Kokum sarbat mix was prepared by selecting the various treatments of addition of sugars
at 3levels (83, 85, and 87%) and Sweetner and on the basis of chemical, sensory and colour
analysis the best treatment was selected. The chemical analysis for Kokum sarbat mix is given in
Table 5.4

Table 5.14 Chemical Analysis of Kokum sarbat mix

Sr. Acidity 0 Reducing | Non Reducing| Total Sugar
No. Treatments (%) pH TSS('B) Sugar (%) Sugar (%) (%)

1 T1-83 % 1.92 2.37 30.47 6.22 15.52 21.44

2 T2-85 % 1.66 2.43 33.19 6.74 24.74 31.48

3 T3-87 % 1.94 2.38 31.56 5.90 21.21 27.11

4 Sweetener 1.75 2.42 31.73 6.45 23.28 29.73

The total sugar (31.48) in treatment T2 and TSS (33.19) was more than other treatment
and having acceptable acidity (1.66).

Sensory Analysis:
Table5.15shows the sensory evaluation of Kokum Sarbat Mixture.
Table 5.15 SensoryEvaluation of Kokum sarbat mix

Sr. Treatments Colour Taste Texture Flavour Overal! .
No. Acceptability
1 T1-83 % 7.91 7.61 7.10 7.20 7.08

2 T2-85 % 8.14 8.46 7.54 7.82 7.36




ST Treatments Colour Taste Texture Flavour Overal! .
No. Acceptability
3 T3-87 % 7.97 7.42 7.21 7.06 7.29

4 Sweetener 8.04 7.69 7.14 7.31 7.40

Kokum SarbaMix prepared witt85 per cent sugar {¥recorded highest score foolour

(8.19), Taste (8.46jor sensory quality.

Colour analysis:

Table5.16 shows the colour analysis of Kokum sarivag.

Table 5.16Colour Analysis of Kokum sarbat mix

Sr.

NoO Treatments L* ar b*

1 T1-83 % 50.24+ 0.06 9.65+ 0.05 4.28+ 0.06
2 T2-85 % 46.98+ 0.08 10.11+ 0.25 3.19+0.04
3 T-387 % 36.10+ 0.25 9.29+ 0.09 4.93+ 0.05
4 Sweetener 27.39+ 0.05 5.75+0.29 7.44+ 0.08

The Lightness of sarabat mtecreases as sugar concentration increases. Lightness (L*)
was minimum £7.39+ 0.05) at sweetner level and redness (a*) of sarbat mix was found more
(10.11 £ 0.25) at treatment® which is more important than other colour paramelae
treatment of sugaadded.e. 85% was more acceptable colour with respect of Lightness, redness
and yellowness than other treatments.

b) Kokum Solkadhi mix:

Fresh sound firm ripe Kokum fruits were selected. Fruits were washed with clean tap
water. The stalks, leaves any other impurities if any were removed from the fruits. The fruits
were sorted out and immature, green fruits, over ripe and damaged fruits were separated and
removed. The Kokum fruits were cut in to two halves with the help of Kokum Cutter. The seeds
and pulp were removed from the rind and rind was separated. The rind was then dri€ifat 60
18 h in the tray dryer. The dried rind was grounded in the pulverizer at 0.26 mm patrticle size.
The kokum rind powdeB %, ground sugar 19%, Coconut milk pow@2.5%, milk powder
38.5% salt 6.0% and spices 4%nemixed to get thé& okum Solkadhi Mixes. Kokum solkadhi
mix was prepared by selecting the various treatments i.e. levels of kokum powder (6%, 8% and
10%). The Kokum Solkadhi Mix is as shown in Fi@%(c,d). The best treatment was selected
on the basis of chemical, sensory and colour analysis.

Table 5.17 shows the chemical analysis of Kokum Solkadhi mix at various treatments



Table 5.17Chemical Analysis of Kokum Solkadhi mix

- . Non
Sr. Acidity Reducing . Total Sugar
Treatments N pH TSS (%) N Reducing o
No. (%) Sugar (%) Sugar (%) (%)
1 T1 (6%) 7.81 3.89 25.69 6.72 16.76 21.69
2 T2 (8%) 6.19 3.98 23.76 6.20 15.49 23.49
3 T3 (10%) 6.74 3.78 23.94 5.92 13.62 19.55

The Acidity (6.19) of Solkadhi at treatme(®%) was minimum than other treatment. In
treatment T2 Total sugar (23.49) was more than any other treatment.

Table 5.18 Sensory Evaluation of Kokum Solkadhi mix (Storage Month 0)

N Treatments Colour Taste Texture Flavour Overal! ,
No. Acceptability
1 T1 (6%) 7.90 7.61 7.10 7.20 7.08

2 T2 (8%) 8.14 8.46 7.05 7.16 7.62

3 T3 (10%) 7.97 7.82 7.21 7.06 7.29
Colour analysis:

Table 5.19 Colour Analysis of Kokum solkadhi mix (Storage Montf) 0

ﬁl[). Treatments L* a* b*

1 T1 (6%) 48.32 + 0.05 6.83 £ 0.07 10.84 £ 0.08
2 T2 (8%) 47.69 + 0.07 7.02 £ 0.06 11.17 £ 0.09
3 T3 (10%) 46.66 + 0.06 6.85 + 0.04 11.46 + 0.05

The Lightness of Solkadhi mix decreases as kokum powder concentration increases.
Lightness (L*) was minimum4@.32 + 0.05)at 6 per cent antedness (a*) of solkadhi miwas
found more (7.02 + 0.06) at treatment 8 per cent which is more important parameter than other
colour parameter. The yellowness (b*) was found more (11.46 + 0.05) than other treatments. It
was concluded that the treatment of kokum powder added at &4naee acceptable colour
with respect of Lightness, redness and yellowness than other treatments.

Conclusiors:
1. Kokum Sarbatmix prepared with85 per cent sugarecorded highest score faolour
(8.14), Taste (8.46)or sensory quality.
2. Kokum Solkadhimix prepared with 8 per cent kokum powder recorded highest score
for colour (8.14), Taste (8.46) and for Oveall acceptability (/f@2sensory quality.



Fig: 5.14 Kokum Liquid Concentrate unit

Fig. 5.15(a) Met pet polypack for Kokum Fig. 5.15(b) Kokum Sarbat mix
Sarbat Mix
Fig. 5.15(c) Met pet polypack for Kokum Fig. 5.15(d) Kokum solkadhi mix

Solkadhi Mix



