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PREFACE

The Kerala State Council for Science, Technology and Environment under its Women
Scientists Division has been providing financial support for conducting Awareness
Programmes on the topic “Technological Advances in Transforming Women’s Lives” .The
programme provides a platform to speak on the use of Technology to effect social changes on
the life of women and to create awareness on the role Technology plays in improving
women’s lives. The topics cover those technologies that can be applied locally and are cost
effective so as to benefit the socially and economically weaker sections of the community and
is organized as one-day programme.
The major areas of focus for the Awareness Programme include: Clean water, Healthcare
and Sanitation technologies, Use of energy saving techniques, Simple machineries for
reducing drudgery at households, Development of simple electronic gadgets for improved
household life, Information technology, Traditional/herbal medicines, Water conservation
and water efficient technologies, Nutrition & Food habits, Agricultural processing,
machinery, products and practices and Traditional skills and handicrafts etc.
Scientists/Academicians/Professionals working in Universities/ R&D institutions/ Colleges/
NGOs etc. who are experts in the relevant field and who could organize the programmes are
eligible to apply for financial assistance under the scheme.
This book is a compilation of the technical presentations contributed by the faculty and
coordinators who had organized programmes at various institutions in Kerala during the year
2016-2017. This book is expected to contribute to the understanding of how technology can
contribute to the uplift of the status of women and can empower them to gain their rightful
place in the society. The technical papers presented in this volume would hopefully serve to
benefit the society in general and women in particular, at the same time serve as a reference
material for professionals working in the field.
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FOREWORD

Dr. Suresh Das
Executive Vice President
Kerala State Council for Science Technology & Environment
Difficulties in accessing appropriate technologies and innovations by women, especially
those living in rural areas have had a significant impact on the quality of their lives.
Compared to their male counterparts, they are far more exposed to unsafe and unhealthy
surroundings and in most cases their additional societal commitments restricts their ability to
work outside their homes. There are a number of appropriate technology solutions which can
solve day-to-day problems such as access to clean water, health care, sanitation, agriculture
and energy, which if made available can help provide greater flexibility in women's lifestyles
and help them to balance their responsibilities at home and in their workplace.
The special role that women play in family and society makes them especially suited to bring
about early adaptation of innovations associated with households which can help them to play
a catalytic role in the development of our society. An important aspect related to sustainable
development is for society to be able to make better use of its natural resources, and as
managers of our natural resources, women have a special role to play in this. In this context,
rural women need to be made aware of the new knowledge related to better and more
efficient use of local resources. Indigenous knowledge and skills need to be popularized
among rural women. Women in both rural and urban sectors can also be made aware of the
use and misuse of technology especially in resolving economic, social and environmental
problems. Women need to have improved awareness on various technologies related to areas
such as health and sanitation, use of efficient energy devices and improved farming and
agriculture practices.
In the above context, the KSCSTE Women Scientists Division is implementing a scheme on
popularizing 'Technological Advancements in Transforming Women's Lives'. The scheme
offers financial support for conducting One-day ‘Awareness Programmes’ on simple
technologies that can improve the lives of rural women.
The present compendium is a compilation of the deliberation of the experts in the 'Awareness
Programmes' conducted during the current year with the financial assistance of KSCSTE. I
hope that this compilation will help in understanding how Science & Technology can play a
role in improving the quality of women's lives.
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a®p-kw-c£
- -W-¯n-\pÅ ssPh-Ir-jn-co-Xn-IÄ þ kv{XoI-fpsS ]¦v
tUm. Fw ]n. kpPmX,
sskânÌv
Un¸mÀSvsaâ v Hm^v tkmbnÂ kb³kv
tI-cf t^mdÌv dnkÀ¨v C³Ìn-äyq«v, ]o¨n.

ssPhIr-jn-bn-eqsS F§s\ a®v ]cn-]men¡mw.hnj-hn-ap-à-amb ImÀjn-I-hn-f-I-fpsS
DÂ]m-Z-\h
- À²-\-hn\v t]mj-Ia
- q-e-I§
- Ä sImv k¼qÀ®-amb ssPh-hfw IqSntbXocq.
AXp-sImp Xs¶ KpW-ta-·-tb-dnb ssPh-hf
- §
- f
- psS DÂ]m-Z-\hpw D]-tbm-Khpw ImeL-«¯
- nsâ Bh-iy-am-bn-cn-¡p¶p .
a®nsâ Btcm-Ky-]-cn-]m-e-\-¯n\pw hnj-hn-ap-à-amb ImÀjnI hnf-I-fpsS
DÂ]m-Z-\¯
- n\pw cmk-h-f-§Ä Hgn-hm-¡n-s¡m-pÅ ssPh-Ir-jn-coXn {]Nm-c-¯n-em-bns¡m-n-cn-¡p-I-bm-W-sÃm. Ign-bp-¶n-S-s¯ms¡ ssPh-h-f-§Ä D]-tbm-Kn-t¡-Xv
a®nsâ
Btcm-Ky-¯n\v am{X-aÃ ip²-amb hmbp, Pew F¶n-h-bpsS e`y-Xbv¡pw
AXy-´m-t]-£n-Xa
- mWv. \½psS It¼m-f-§f
- nÂ ]e-Xc
- ¯
- n-epÅ ssPh-h-f-§Ä e`y-am-sW¦nepw Ah-bn-e-S-§n-bn-cn-¡p¶ t]mj-I-aq-e-I§-fp-tSbpw hnjmw-i§
- f
- p-tSbpw Afhv ]et¸mgpw AÚm-Xa
- m-Wv. hnj-hn-ap-à-amb ImÀjnI hnf-I-fpsS DÂ]m-Z\ hÀ²-\-hn\v
t]mj-I-aq-e-I§
- Ä sImv k¼qÀ®-amb ssPh-hfw IqSntb Xocq. AXp-sImpXs¶
KpW-ta-·-tb-dnb ssPh-hf
- -§f
- psS DÂ]m-Z-\hpw D]-tbm-Khpw Ime-L-«-¯nsâ Bh-iy-ambn-cn-bv¡p-¶p.ImÀjn-Im-h-injvS§
- Ä, ASp-¡f
- -am-en-\y-§Ä, hyh-km-bnI amen-\y-§Ä
F¶o hkvXp-¡f
- mWv {]m[m-\ambpw ssPh-hfw CÂ]m-Zn-¸n-¡p-¶X
- n-\mbn D]-tbm-Kn-¡p-¶Xv. F¶mÂ \½psS ]d-¼nepw ]mS¯pw ImWp¶ D]-tbm-K-iq-\y-amb 'If'Ifn-Â \n¶v
KpW-ta-·-tb-dn-bXpw tcmK{]-Xn-tcm-[-iàn IqSn-bX
- p-amb ssPh-hfw DÂ]m-Zn-¸n-bv¡msa¶v sXfn-bn-bv¡s
- ¸-«n-«p-v. kv{XoIÄ¡v Häbv¡pw Iq«m-bvab
- n-eq-sSbpw hfsc efn-Xa
- mb
coXn-bnÂ C¯cw ssPh-hfw DÂ]m-Zn-¸n-bv¡m-hp-¶t- X-bp-Åq.
If-If
- nÂ \n¶v ssPh-hfw F§s\ DÂ¸m-Zn-¸n¡mw
If-If
- nÂ \n¶v ssPh-hfw DÂ¸m-Zn-¸n-¡p-¶X
- n-\mbn {][m-\a
- mbpw If-IÄ apdnbv¡p-¶X
- n-\pÅ aqÀ¨-tb-dnb sh«p-I¯n (I-fI
- Ä [mcm-f-ambn apdn-¡p-hm³ Dt±-in-¡p-s¶¦nÂ AXn-\mbn b{´-§Ä C¶p e`y-am-Wv) kq£vam-Wp-¡f
- psS Ie-hd- b
- mb Pohm-arXw,
If-I-fpsS Iq\ Cf¡n adnbv¡p¶-Xn-\pÅ ssIt¡m«v F¶nh Bh-iy-am-Wv. ssPh-hfw
DÂ]m-Zn-¸n-bv¡p-¶X
- n-\pÅ If-IÄ tiJ-cn-bv¡p-¶X
- n\v 2 Znhkw ap³]v Pohm-arXw X¿mdm-¡W
- w.
Pohm-arXw Dm-¡p¶ hn[w
tNcp-h-IÄ
sNdp-]b
- À apf-¸n¨v Ac¨Xv , iÀ¡c þ 100 {Kmw, hnjmwiw CÃm¯ hf-¡q-dpÅ a®v þ 5
ssI¸nSn
tKmaq{Xw þ 1 enäÀ, \mS³ ]ip-hnsâ ]¨ NmWIw þ 2 Intem, (]-g¡w Ipd-bn-¶n-St¯mfw NmW-I-¯nâ KpW-ta· IqSp-X-em-hpw)
taÂ¸dª tNcp-h-Is
- fÃmw 20 enäÀ sImÅp¶ _¡-änÂ FSp-¯-Xn\v tijw ip²-amb
shÅw D]-tbm-Kn¨v 20 enäÀ an{in-X-am-Ip-¶X
- p-hsc t\À¸n¨v Cf¡n hbv¡p-I. cp
Znhkw Ign-ª-Xn\p tijw D]-tbm-Kn-¡pI.
2

ssPh-hfw DÂ]m-Z\
- ¯
- nsâ hnhn[ {]{In-bI
- Ä
1. If-IÄ ]pjv]n-¡p-¶X
- n\p ap³]v tiJ-cn-bv¡p-I. Huj[ {]m[m-\y-ap-Åh Ign-bp-¶Xpw
Hgn-hm-¡pI
2. If-IÄ tiJ-cn-¨-Xn\p tijw Ijm-b¯
- n\v \pdp-¡p-¶X
- p-t]mse sNdp-Xmbn apdn-bv¡pI.
3. sNdnb IjvW-§f
- m-¡nb If-IÄ HcSn I\-¯nÂ Xd-bnÂ \nc-¯n-bX
- n\p tijw 3þ4
enäÀ Pohm-ar-Xhpw \\hv \ne-\nÀ¯p-¶X
- n-\p-thn Ipd¨v shÅhpw Xfn-bv¡p-I.
C§s\ GI-tZiw H¶-c-ao-äÀ Dbcw hsc BhÀ¯n¨v (4 {]mh-iyw) ew_m-Ir-Xn-bnepÅ Iq¼m-ca
- m¡n shbv¡p-I.
4. GI-tZiw 10 Znhkw hsc H¶nShn« Znh-k-§f
- nÂ hmbp k©mcw Dm-¡p-¶X
- n-hmbn
Iq¼mcw Cf¡n adnbv¡pI. Cf¡n adnbv¡p-t¼mÄ Bh-iym-\p-k-cWw shÅw Xfn-t¡-Xm-Wv. Pemwiw IqSp-Xe
- m-Im-Xn-cn-bv¡p-hm³ {]tXyIw {i²n-¡W
- w. (P-emw-i-¯nsâ
Afhv Adnbp-¶X
- n-\mbn Cf¡n sImn-cn-bv¡p¶ Iq\-bnÂ \n¶v Hcp ]nSn-sb-Sp¯v
DÅw ssIbnÂ sh¨v ]ngn-bp-I. At¸mÄ ssI \\-bpI am{Xta ]mSp-Åq. shÅw
\¶mbn Dudn hcp-¶p-s-¦nÂ Pemwiw IqSp-Xe
- mWv F¶m-WÀ°w.
5. Iq¼mcw Cf¡n adn-bv¡p-t¼mÄ Dujvamhv 40 Un{Kn skÂjy-knÂ Ipd-ªp-t]m-ImsX
{]tXyIw {i²n-¡W
- w. Cf¡n adn¨-Xn-\p-tijw PoÀ®n¨p XpS-§m¯ Ce-IÄ DÅntebv¡v C«v hopw ew_m-Ir-Xn-bn-epÅ Iq¼m-ca
- mbn shbv¡W
- w.
6. ]¯v Znh-k-¯n-\p-tijw Cf¡n adnbv¡Â 3 Znh-k-¯n-sem-cn-¡e
- m¡n Ipd-bv¡m-hp-¶Xm-Wv. Pemw-i¯
- nsâ Afhv taÂ hnh-cn-¨Xp t]mse Dd-¸m-¡W
- w. C§s\ GI-tZiw
5 {]mhiyw BhÀ¯n-¡W
- w. C{]-Imcw sN¿p-t¼mÄ Dujvamhv Xmgv¶v 40-þ35 Un{Kn
skÂjy-knÂ F¯p-¶p.
7. Cf¡n adn¡Â Ign-ª-Xn-\p-tijw ]mI-ambn hcp¶ ssPh-hfw GI-tZiw 20 þ25
Znhkw IqSn ew_m-Ir-Xn-bnÂ Xs¶ \ne-\nÀ¯-Ww. GI-tZiw 70-þ75 Znh-k-§Ä
sImv \Ã ssPh-hfw X¿m-dm-¡mw. ]mI-amb ssPh-hfw 4 anÃn-ao-äÀ Acn¸bnÂ
Acn¨v sNSn-IÄ¡v D]-tbm-Kn-¡m-hp-¶X
- m-Wv.
C§ns\ DÂ]m-Zn-¸n¨ ssPh-h-f-¯nÂ kky-§Ä¡m-h-iy-amb FÃm-hn[ t]mj-I-aq-eI
- §fpw Bh-iy-amb tXmXnÂ Ds¶v am{X-aÃ tcmK-{]-Xn-tcm-[-tijn hÀ²n-¸n-¡m-\p-XIp¶ [mcmfw kq£vam-Wp-Po-hn-I-fpsS Ie-hd- b
- p-am-Wv.
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ssPhIr-jn-co-Xn-Ifpw IpSpw-_hpw
s{]m^. sI. C. Dj
Un¸mÀSvsaâ v Hm^v At{Km-Wan
sk³{SÂ t\gvkdn
tI-cf A{Kn-IÄ¨-dÂ bqWn-th-gvknän
shÅm-\n-¡c
- , a®p¯n.

a®nsâ Btcm-Ky-]-cn-]m-e-\¯
- n\pw hnj hnap-à-amb ImÀjnI hnf-I-fpsS
DÂ]m-Z-\¯
- n\pw cmk-h-f§
- Ä Hgn-hm¡n sImpÅ ssPh Irjn-coXn F§s\ {]Nm-c¯nÂ hcp¯mw. hnf-]c
- y-bw, an{i-Ir-jn, CS-hn-f-IÄ, ssPh-h-f-§Ä, ImÀjn-Im-h-in-jvS§Ä, ASp-¡f amen-\y-§Ä, hyh-kmb amen-\y-§Ä apX-em-bh a®nsâ ^e-`q-bnjvTnsb
\ne-\nÀ¯p-¶X
- n-t\m-sSm¸w
tcmK-Io-S-§sf
\nb-{´n-¡p-¶X
- n\pw
klm-bn-¡p-¶p-.
a®ncIt¼mÌv, icn-bmb Irjn-co-Xn-IÄ, ssPh-Io-S-tcm-K-\n-b-{´Ww apX-em-b-hb
- n-eqsS
kky-§f
- nÂ Dm-Ip¶ tcmK-§sf \nb-{´n-¡m³ km[n-¡pw. k½n-{in-X-amb kao-]-\hpw
icn-bmb coXn-bn-epÅ hf-{]-tbm-Khpw IoS-tcmK \nb-{´-W-¯n\v klm-bI
- -am-Wv.
ssPhIr-jn-b\
- p-hÀ¯n-¡p-t¼mÄ {i²n-t¡ {][m-\-Im-cy-§Ä a®nsâ ^e-]pjvSn \ne\nÀ¯pI F¶Xpw IoS-§f
- p-tSbpw tcmK-§f
- p-tSbpw B{I-aWw XS-bpI F¶-Xp-am-Wv.
a®v ]cntim[n¨ tijw A¾X Ipd-bv¡m-\m-h-iy-amb Ip½mbw tNÀ¯p sImSp-¡W
- w.
hmbp-k-©mcw Ipd-hpÅ a®m-sW¦nÂ NIn-cn-t¨mdv tNÀ¡p-¶Xv thcp-IÄ IqSp-XÂ ]Scm\pw a®nse Pemwiw \ne-\nÀ¯m\pw klm-bn-¡pw. Irjn-bnSw Hcp-¡n-bt- ijw \Sm\pÅ ssXIÄ X¿m-dm-¡mw. ]©-Kh
- yhpw (300 anÃn 1 enäÀ shÅ-¯nÂ), kyqtUm-tamWmkpw (10 {Kmw 1 enäÀ shÅ-¯nÂ) IqSn IeÀ¯nb shÅ-¯nÂ 4 aWn-¡qÀ IpXnÀ¯tijw hn¯v apf-¸n-¡mw. apf-tijn hÀ²n-¡p-¶t- Xm-sSm¸w Xs¶ apf-¨p-h-cp¶
ssXIÄ¡v Icp¯v In«m\pw CXv klm-bI
- a
- m-Wv. \Sm-\pÅ ssXIÄ ]dn-s¨-Sp¯
tijhpw Cu emb-\n-bnÂ thcp-IÄ ap¡n shbv¡p-¶Xpw ssXI-fpsS hfÀ¨sb Xzcn-Xs¸-Sp-¯pw.
a®nsâ ^e-]pjvSn \ne-\nÀ¯p-¶X
- n\v Xmsg ]d-bp¶ Imcy-§Ä Ah-ew-_n-t¡--Xm-Wv.
hnf-Nw-{I-aWw, ssPh-hf
- -§Ä, Pohm-Wp-h-f-§Ä, It¼mÊv, hnf-I-fpsS Ah-in-jvS§
- Ä,
ImÀjnI hyh-km-b-§t- fm-S-\p-_Ô
- n¨ ssPh Ah-in-jvS§Ä, _tbm-Kymkv Édn, {ZmhI
ssPh hf-§Ä, Icn-bn-e-IÄ.
hnf-Nw-{I-aWw
Hcp Øe¯v Htc hnf Xs¶ Irjn sN¿msX amdn amdn Irjn sN¿-Ww. Hmtcm
hnf-If
- psS thcp ]S-ehpw hyXykvX coXn-bn-em-bn-cn-¡pw. a®nsâ hnhn[ `mK-§f
- nse aqeI-§Ä hen-s¨-Sp-¡m\pw hmbp-k©
- mcw hÀ²n-¸n-¡m\pw CXv klm-bIamIpw. ]bÀ hÀ¤¯n-ep-Åh a®nsâ ^e-]pjvSn hÀ²n-¸n-¡p-t¼mÄ Ing-§p-hÀ¤¯nep-Åh Ipd-bv¡p-It- bbp-Åq.
ssPh-hf
- -§Ä
ssPh-hf
- §
- f
- nse {][m-\s
- ¸-«h Imen-hfw tImgn-¡m-jvTw, B«n³amwkw, FÃps]mSn, Nmcw, It¼m-Êv, ]n®m-¡p-IÄ, hoSp-If
- nse ssPh amen-\y-§Ä, ]¨ne hfw, F¶nh-bm-Wv. Irjn-bp-ambn _Ô-s¸« hyh-kmb imeIfnse ssPhm-h-in-jvS§
- f
- pw ssPh-hf
- ambn D]-tbm-K-s¸-Sp-¯m-hp-¶X
- m-Wv. tIc-f-¯nse a®ns\ A¾X IqSp-Xe
- p-Å-Xn-\mÂ
4

tImgn-Im-jvT-amWv Imen-h-f-t¯¡mÄ tbmPn-¨s
- X¶v tIc-f-ImÀjn-I-kÀÆ-I-em-im-e-bnse
]T-\-§Ä sXfn-bn-¨n-«p-v. tImgn-¡m-jvT-¯nÂ Imen-h-f-¯nsâ aq¶n-c«n ss\{S-P³
Ds¶pw AXn-e-S-§n-bn-«pÅ ImÕyhpw, aáo-jyhpw, A¾X Ipd-bv¡m³ klm-bn-¡p-sa¶-Xpw a®nse Ccp-¼v, Aep-an-\nbw, amwK-\okv XpS-§nb kq£va aqe-I-§Ä sNSn-IÄ
Bh-iy-¯n-e-[nIw hen-s¨-Sp-¡p-¶Xv Ipd-bv¡p-sa-¶X
- p-amWv {][m\ KpW-ambn I-Xv.
H«p-an¡ ssPh-h-f-§fpw {][m-\a
- mbpw ss\{S-P³ \ÂIp-¶h
- -bm-Wv. FÃp s]mSn-bnÂ
t^mkv^-d-kpw, Nmc-¯nepw NIn-cn-t¨m-dnepw s]m«m-kyhpw AS-§n-bn-cn-¡p-¶p. cmk-h-f§
- tfm-sSm¸w e`y-amb tdm¡v t^mkvt^äv (akqcn t^mkv/cm-P-t^mkv) {]IrXn Z¯-hf
- a
- m-bXn-\mÂ ssPh-Ir-jn-bnÂ A\p-h-Z-\o-ba
- m-Wv.
Pohm-Wp-h-f§
- Ä
a®nÂ [mcmfw kq£va Pohn-IÄ A[n-h-kn-¡p-¶pv, _mIvSo-cn-b, ^wK-kv, BIvän-t\mssa-kn-äv, t{]mt«m-tkmh XpS-§n-bh
- . Ch-bnÂ cp Xc-¡m-cp-v. sNSn-IÄ¡v D]-Im-c-{]-Zam-bh
- bpw tcmKw hcp-¯p-¶-h-bpw. Ch-bnÂ D]-Im-c{- ]-Z-am-bh
- -bpsS Iq«-¯nepw cv
hn`m-K§
- f
- p-v. a®n-epÅ ssPh-h-kvXp-¡f
- nÂ {]hÀ¯n¨v Agp-Im³ klm-bn-¡p-Ibpw
Ah-bnse aqe-I-§sf sNSn¡v e`y-am-¡p-Ibpw sN¿p-¶-h-bmWv Hcp Iq«À. A´-co-£¯nÂ \n¶v ss\{S-P\pw a®nÂ \n¶v t^mkv^-dkv, s]m«mkyw XpS-§nb aqe-I§
- Ä
e`y-am-¡p-¶h-bmWv asämcp Iq«À. Pohm-Wp-¡sf Ir{Xn-aa
- mbn kwtbmPn¸n¨v a®nÂ
tNÀ¡m-hp¶ cq]-¯n-em-¡n-bX
- mWv Pohm-Wp-hf
- -§Ä. C¡m-e¯v ssPh-Ir-jn-bnepw
kwtbm-PnX hf {]tbm-K-¯nepw Hgn-hm-¡m-\m-Im¯ Hcp {][m-\L
- -S-I-amWv Pohm-Wp-h-f§Ä.
{][m-\s
- ¸« Pohm-Wp-h-f§
- sf H¶p ]cn-N-b-s¸-Smw. ss\{S-P³ e`y-am-¡p¶ _mIvSo-cn-bI
- fmWv ssdtkm-_n-bw, Ak-täm-_m-IvSÀ, Atkm-kvss]-dnÃw XpS-§n-bh
- . _mkn-Ã-kv,
kyqtUm-tam-Wmkv XpS-§nb _mIvSo-cn-bI
- fpw s]\n-ko-en-bw, Bkvs]ÀPn-Ãkv, ssat¡mssd-k F¶o ^wK-Êp-Ifpw a®nse t^mkv^d- kv e`y-am-¡p-¶-XnÂ apJy ]¦v hln-¡p-¶h-bm-Wv. {^m¨q-dnb Hud³jnb s]m«mkyw e`y-am-¡p¶ PohmWp hf-am-Wv. \oe-lcnX
]mb-ep-I-fmb A\m-_n-\, s\mtÌm-¡v, Atkm-kvss]-dnÃw F¶n-hbpw PohmWp hf-§fpsS Iq«-¯nÂ s]Sp-¶h
- b
- m-Wv.
ssd-tkm-_nbw
]bdp hÀK hnf-If
- psS thcp-If
- nÂ [mcmfw apg-IÄ ImWmw. Cu apg-If
- n-epÅ
ssdtkm-_nbw F¶ _mIvSo-cn-bb
- mWv A´-co-£¯
- nse ss\{S-Ps\ Atam-Wn-bb
- m¡n
amäp-¶X
- v. CXn\p ]I-ca
- mbn _mIvSo-cn-b¡v Pohn-¡m³ Bh-iy-amb CuÀÖw ]bdp
sNSn-I-fnÂ \n¶v e`n-¡p-Ibpw sN¿pw. C¯-c¯
- nÂ ss\{S-P³ tiJ-cn-¡p¶ {]{In-bsb
ss\{S-P³ ^nIvtk-j³ AYhm buKo-Ic
- Ww F¶v ]d-bpw. sNSn-I-fpsS Ah-in-jvS§
- Ä
a®nÂ Agp-In-t¨-cp-¶t- XmsS [mcmfw ss\{S-P³ e`y-am-Ip-Ibpw sN¿p-¶p. Htc-¡d- nÂ
icm-icn 16 In. {Kmw apXÂ 40 In. {Kmw hsc ss\{S-P³ C¯-c-¯nÂ tiJ-cn-¡s
- ¸-Sp-¶pv.
hn¯p-ambn IeÀ¯n-bmWv ssdtkm-_nbw D]-tbm-Kn-t¡--Xv. Hcp slIvSÀ
Øe-t¯-¡m-h-iy-amb hn¯nÂ ]pc-«p-hm³ 250 {Kmw ssdtkm-_nbw aXn-bm-Ipw. CXv
H¶c enäÀ XWp¯ Iªn-sh-Åh
- p-amtbm 10 iX-am\w iÀ¡-c-em-b\
- n-bp-amtbm (100 {Kmw
iÀ¡c 1 enäÀ shÅ-¯nÂ ebn-¸n-¨X
- v) IeÀ¯nb tijw hn¯p-ambn tNÀ¯v \Ã-Xpt]mse Cf¡n tbmPn-¸n-¡W
- w. Xte Znh-ks¯ Iªn-shÅw D]-tbm-Kn-¡p-¶X
- mWv
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D¯-aw. AXn-\p-tijw XW-en-en«v DW¡n \\-hpÅ a®nÂ hn¯n-Smw. tIc-f¯
- nse
a®n\v s]mXpsh A¾X IqSp-Xe
- m-b-Xn-\mÂ ssdtkm-_nbw ]pc-«nb hn¯v Ip½m-bh
- p-amtbm \¶mbn s]mSn¨ ImÂkyw ImÀ_-tW-äp-amtbm IeÀ¯p-¶Xpw KpWw sN¿pw.
hn¯nsâ hep¸w A\p-k-cn¨v ½ Intem apXÂ 1 Intem hsc 10 In. {Kmw hn¯n\v F¶
tXmXnÂ tNÀ¡mw. AXn\p tijw XW-enÂ DW-¡n-sb-Sp¯v \Sm-hp-¶X
- m-Wv.
Ak-täm-_m-IvSÀ
a®n-epÅ ssPh hkvXp-¡sf hnL-Sn-¸n¨v kzbw Bh-iy-amb DuÀÖw kw`-cn¨p- sIm-v A´-co-£¯
- nÂ \n¶pw ss\{S-Ps\ buKo-Ic
- n-¡m³ tijn-bpÅ asämcp
_mIväocnbbm-Wn-Xv. AXn\p ]pdsa hnf-IÄ¡v tZmjw sN¿p¶ BÄ«Àt\-dn-b, slÂant´m-kvt]m-dn-bw, ^yqtk-dnbw XpS-§nb ^wK-kp-I-fpsS hfÀ¨sb CÃm-Xm-¡m\pw Ch
klm-bn-¡p-¶p. s\Ãv, tKmX-¼v, tNmfw, Xoä-¸pÂ hnf-IÄ, Icn-¼v, ]¨-¡d- n-IÄ XpS-§n-bh
- bnÂ CXv \Ã ^e-{]-Z-am-sW¶v In-«p-v. F¶mÂ, tIc-f-¯nse A¾-kz-`m-ha
- pÅ
a®nÂ CXnsâ {]hÀ¯\w A{X KpW-I-c-aÃ
- .
Atkm-kvs]-dnÃw
sNSn-If
- psS thcp-If
- nÂ Hcp ]cn[nhscbpw thcn\p Npäp-apÅ a®nepw hf-cp¶
_mIväo-cnb BWn-Xv. [m\y hnf-IÄ, Xoä-¸pÂ hnf-IÄ, ]¨-¡dn hnf-IÄ, ]g-hÀ¤-§Ä
XpS§n Hcp hn[w FÃm hnf-I-fnepw CXv ^e-{]-Z-ambn ImWp-¶p-v. A´-co-£¯
- nse
ss\{S-Ps\ buKo-I-cn¨v hnf-IÄ¡v e`y-am-¡p-¶X
- n\pw sNSn-I-fpsS hfÀ¨sb Xzcn-X-s¸-Sp¯p-¶X
- n\pw CXv KpW-I-c-am-Wv.
{ZmhI ssPh-h-f§
- Ä
cmkhf-§sf At]-£n¨v ssPh-h-f§
- f
- nÂ aqe-I§
- f
- psS tXmXv hfsc Ipd-hmb-Xn-\mÂ kwtbm-PnX amÀ¤-¯n-eqsS am{Xta sNSn-If
- psS hfÀ¨ ]cn-t]m-jn-¸n-¡m³
km[n-¡q. Ce-I-fnÂ t\cn«p Xfn-¡m-hp¶ {ZmhI ssPh-h-f-§Ä sImSp-¡p-t¼mÄ Xosc
sNdnb Afhv aXn-bmIpw F¶p am{X-aÃ s]s«¶pXs¶ AXnsâ ^ew e`n-¡m\pw DX-Ip¶p. am{X-aÃ Ch-bnÂ ]eXpw IoS-tcm-K-§f
- psS B{I-aWw Hcp ]cn[n hsc XS-bm\pw
klm-bI
- a
- m-Wv. ]©-K-hyw, Pohm-ar-Xw, ^njv Aant\m Bkn-Uv, F¤v Aant\m Bkn-Uv,
C. Fw emb\n XpS-§n-bh
- -bmWv Ch-bnÂ {][m-\s
- ¸-«h.
]©Khyw
¹mÌn¡v _¡täm, a¬]m-{Xtam ]©-K-hy-ap-m-¡m³ D]-tbm-Kn-¡pw. Ht¶ImÂ Intem NmWIw (]p-Xn-bX
- v), 750 anÃn tKmaq-{Xw, 250 anÃn s\¿v, 250 {Kmw iÀ¡c, 4þ5
]mf-b³tIm-S³ ]gw (sXmen Ifªv sRc-Sn-bX
- v), 1 enäÀ tX§shÅw, 5 enäÀ shÅw
XpS-§n-bh
- -bmWv ]©-Khyw Dm-¡m-hm-h-iy-amb ]ZmÀ°-§Ä. BZy Znhkw _m¡n
NmW-Ihpw s\¿pw IqSn \¶mbn IeÀ¯p-I. aq¶mw Znh-khpw AXn-te¡v tKmaq{Xw
tNÀ¡p-I. ]Xn-\©mw Znhkw _m¡n FÃmw IqSn tNÀ¯v \¶mbn Cf-¡p-I. FÃm Znhkhpw 5 þ 10 an\n«v he-t¯m«v Cf-¡W
- w. ]m{Xw aÉn³ XpWn-sImv aqSn-s¡«n
shbv¡Ww. 22-þmw Znhkw 30 anÃn ]R-K-hyhpw 1 enäÀ shÅ-¯nÂ Ie¡n Ce-If
- nÂ
Xfn-¡mw. CXv 10-þ15 Znhkw CS-hn«v sNSn-I-fnÂ Xfn-¡p-¶Xv hfsc ^e-{]-Z-am-Wv.
KpW-§Ä
1. sNSn-If
- psS hfÀ¨ Xzcn-Xs
- ¸-Sp-¯p-¶p.
2. sNSn-IÄ thKw ]pjv]n-¡p-¶p. IqSp-XÂ s]¬ ]q¡-fp-m-Ip¶p
3. hcÄ¨sb {]Xn-tcm-[n-¡p-¶p.
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4. hnfhv hÀ²n¸n-¡p¶p
5. ^e-§Ä¡v IqSp-XÂ XpSw shbv¡m\pw \Ã cpNn-bp-m-¡m\pw klm-bn-¡p-¶p.
6. ^e-§Ä IqSp-XÂ kabw tISm-Im-Xn-cn-¡m³ klm-bn-¡p-¶p.
Pohm-arXw
10 Intem NmW-Iw, 10 enäÀ tKmaq{Xw, 2 Intem sNdp-]b
- À, apXnc (ap-f-¸n-¨X
- v)
1 Intem iÀ¡-c, 2 enäÀ tX§m-sh-Åw, Ac-Intem I¶n a®v XpS§nbh-bm-Wv.
Pohm-ar-Xa
- p-m-¡m-\p-]t- bm-Kn-¡p-¶X
- v. Ch-sbÃmw IqSn 200 enäÀ shÅ-¯nÂ Ie¡n
sh¡p-I. Znh-khpw 10 an\näv hoXw he-t¯m«v Cf-¡Ww cp Znhkw Ignªv CXv sNSnI-fpsS XS-¯nÂ Bh-iym-\p-k-cWw Hgn¨p sImSp-¡mw. AXn-\p-tijw XS-¯nÂ \nÀ_-Ôambpw ]pX-bn«p sImSp-¡W
- w. sNSn-If
- psS Ce-I-fnÂ cmgvN IqSp-t¼mÄ (30 anÃn 1 enäÀ
shÅ-¯nÂ) Xfn¨p sImSp-¡p-¶Xpw \Ã-Xm-Wv.
IoS-§Äs¡-Xnsc FXnÀIo-S-§sf hnSp¶ coXn
Irjn-bn-S-§f
- nÂ hnf-Isf tZmj-Ic
- -ambn _m[n-¡p-¶X
- cw jUv]Z- -§sf {]IrXym-Xs¶ ]nSn-¨p-Xn-¶p-Itbm \in-¸n-¡p-Itbm sN¿p¶ an{X-Io-S-§t- ftbm, an{X kq£va
Pohn-I-tftbm D]-tbm-Kn¨v kky-kw-c-£Ww \S-¯p¶ coXn-bm-Wn-Xv. DZm-lc
- W
- ¯
- n\v
sXt§m-e-¸p-gp-hn-s\-Xn-sc-bpÅ FXnÀ{]m-Wn-bmWv {_mt¡m-Wn-kv. CXns\ Ir{Xn-aa
- mbn
kwhÀ²n-¸n¨v sX§n³ tXm¸p-I-fnÂ \nt£]n¡pI hgn sXt§m-e-¸p-gp-¡sf \in-¸n-¡mw.
ssPhoI IoS-tcm-K\
- n-b-{´Ww
1.
50 {Kmw shfp-¯pÅn 100 anÃn-en-äÀ shÅ-¯nÂ IpXnÀ¯v shfp-¯p-Ån-bpsS sXmenI-fªv Ac¨v t]kväv B¡p-I. apfIv 25 {Kmw, 50 anÃn-en-äÀ shÅ-¯nepw Ac¨p
t]Ìm¡n aq¶pw IqSn 3 enäÀ shÅ-¯nÂ tNÀ¯v Cf¡n Acs¨Sp¡p-I. CXv
Imbo-¨, Xp-Xp-c¸
- ³, Ce-¨m-Sn-IÄ, ]pgp-¡Ä F¶n-hsb \nb-{´n-¡m³ klm-bI
- -cam-Wv.
2. 100 anÃn-en-äÀ shÅ-¯nÂ sNdp-Xmbn Acnª 50 {Kmw ]¸mb Ce ap¡n h¨v Hcp
cm{Xn-bv¡p-tijw sRc-Sn-¸n-gn-sª-Sp¯v 2þ3 Cc«n shÅw tNÀ¯v Xfn-¡p-I.
3. s]cp-he
- -¯nsâ ]qhpw Cebpw (20 {Kmw) \¶mbn Ac¨v Hcp enäÀ shÅ-¯nÂ
Ie¡n Acn¨p Xfn-¡p-I. iÂ¡-Io-S-§Ä, Ce-¨m-Sn-IÄ, anÃn-ap-«I
- Ä, ]pgp-¡Ä F¶nh-bvs¡-Xnsc CXp ^e-{]-Z-am-Wv.
4. Iocn-bm-¯nsâ Cfw Xp-Ifpw Ce-Ifpw NX-¨-\ocv Hcp enäÀ FSp¯v AXnÂ 50
{Kmw _mÀtkm¸v ebn-¸n-¡p-I. CXnÂ ]¯n-c«n shÅw tNÀ¯v t\À¸n¨v Hcp enäÀ
embn-\n¡v 20 {Kmw shfp-¯pÅn F¶ tXmXnÂ Ac¨p tNÀ¯v Acns¨Sp¯v Ce-IfpsS ASn-bnÂ ]Xn-b¯
- -¡h
- n[w Xfn-¡p-I. CXv \ocqän-Ip-Sn-¡p¶ {]mWn-IÄs¡Xnsc ^e-{]-Z-am-Wv.
5. Iocn-bm¯v \ocv Hcp enäÀ FSp¯v Hcp enäÀ tKmaq-{Xhpw 10 Im´m-cn-ap-fIv Ac¨Xpw
tNÀ¯v 10 Cc«n shÅ-¯n³ t\À¸n¨v Xfn-¡p-¶Xv hc-b³ ]pgp-hn-s\-Xn-scbpw
Iq¶³ ]pgp-hn-s\-Xn-scbpw ^e-{]-Z-am-Wv.
6. 60 {Kmw _mÀtkm¸v Ac-en-äÀ shÅ-¯nÂ ebn-¸n-s¨-Sp¯ emb\n \mä¸q sNSn-bpsS
Cfw Xp-Ifpw Ce-Ifpw NX-s¨-Sp¯ Hcp enäÀ \ocp-ambn IeÀ¯p-I. Cu emb\n
]¯n-c«n shÅw tNÀ¯v ]bÀt¸³, apª F¶n-hsb \nb-{´n-¡m³ klm-bI
- -c-amWv.
7. Hcp enäÀ tKmaq{Xw 10 enäÀ shÅ-¯nÂ t\À¸n¨v AXnÂ Im´m-cn-ap-fIv Ac¨p
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8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

tNÀ¯p Xfn-¡p-I. CXv Ce-t¸³, F^nUv, shÅo-¨, aWvU-cn, ]pgp-¡Ä F¶n-hbvs¡-Xnsc ^e-{]-Z-am-Wv.
Hcp enäÀ tKmaq{Xw 10 enäÀ shÅ-¯nÂ tNÀ¯-XnÂ 40 {Kmw ]mÂImbw ebn-¸n¡pI. Cu emb-\n-bnÂ 10 {Kmw Im´m-cn-ap-fIv Ac¨p tNÀ¯v Acns¨Sp¯v Xfn-¡pI. CXv Nmgn-s¡-Xn-scbpw ]b-dnsâ ]qhpw, Imbpw Xpc-¡p¶ ]pgp-¡Äs¡-Xn-scbpw
^e-{]-Z-am-Wv.
th¸n³ ]n®m¡v 500 {Kmw FSp¯v 10 enäÀ shÅ-¯nÂ IpXnÀ¯v 12 aWn-¡qÀ h¨ncp¶ tijw In«p¶ ISp¯ Nmb-bpsS \nd-apÅ emb\n Xfn-¨mÂ Ce-¯o\n ]pgp¡sf \nb-{´n-¡mw.
10 {Kmw aªÄs¸m-Snbpw 1 {Kmw A¸-Im-c-hpw, Aev]w ]mÂ¡m-bhpw tNÀ¯ an{inXw
4 {Kmw FSp¯v 1 enäÀ shÅ-¯nÂ Ie¡n sXfn-¡p-¶Xv Noc-bpsS Ce-¸pÅn tcmKw
\nb-{´n-¡m³ klm-bI
- -ca
- m-Wv.
20 {Kmw aªÄs¸mSn 200 anÃn enäÀ tKmaq-{X-hp-ambn tNÀ¯v ctm aqt¶m enäÀ
shÅ-hp-ambn IeÀ¯n sXfn-¡p-I.
100 {Kmw hoXw shfp-¯p-Ånbpw, Im´m-cnap-fIpw, ]¨ C©nbpw \¶mbn Ac¨v 5
enäÀ shÅ-¯nÂ Ie¡n 10 Cc«n shÅhpw Aev]w Imbhpw tNÀ¯v kvt{] sN¿p¶Xv Xp Xpc-¸³ ]pgp-hn-s\-Xnsc ^e-{]-Z-am-Wv.
50 {Kmw Xpf-kn-bne 3 enäÀ shÅ-¯nÂ ap¡n Hcp cm{Xn h¨ tijw \¶mbn NX¨v
tNÀ¯v Acn¨v Xfn-¡p-I. Imbo¨, ]pgp-¡Ä F¶n-h-bvs¡-Xnsc ^e-{]-Z-am-Wv.
Hcp Intem aªÄs¸mSn 4 enäÀ tKmaq-{X-hp-ambn tNÀ¯n-f¡n Acns¨Sp¯v 15 þ 20
enäÀ shÅ-¯nÂ tNÀ¡p-I. 10 anÃn tkm¸v an{inXw Hmtcm enäÀ aªÄ an{in-X-¯ns\m¸w tNÀ¯p-]t- bm-Kn-¡p-I.
250 {Kmw ]pXn-\b
- ne FSp¯v CSn¨p Ipg¼v cq]-¯n-em-¡p-I. 2 enäÀ shÅw tNÀ¯v
Xfn¨p sImSp-¡p-I.
shfp-¯p-Ånbpw, Im´mcn apfIpw, Imbhpw Xpey Af-hn-se-Sp¯v Ac¨v 5 enäÀ
shÅ-¯nÂ Ie¡n Xfn-¡p-¶Xv Nmgn ieyw Ipd-bv¡m³ klm-bn-¡p-¶p.
tamcpw, Imbhpw tNÀ¯ an{in-Xhpw Nmgn D]-{Zhw Ipd-bv¡m³ klm-bI
- -c-am-Wv.
10 enäÀ tKmaq-{X-¯nÂ 2 Intem {Kmw hoXw I¸-bn-ebpw, Bh-W-¡n-ebpw ap¡n 10
Znhkw shbv¡p-I. CXv sRc-Sn-¸n-gnªv Acn-s¨-Sp¯ tijw Hcp enäÀ, 10 enäÀ
shÅ-¯nÂ F¶ tXmXnÂ IeÀ¯n sXfn-¡p-¶Xv aoeo-aq-«-bpsS D]-{Zhw XS-bm³
\Ã-Xm-Wv.
ioa-s¡m-¶b
- ne Ac¨pcp«n DW¡n iÀ¡-c]
- m-hnÂ ap¡n shbv¡p-¶Xv Fen-Isf
\nb-{´n-¡m³ klm-bI
- -am-Wv.
Hcp enäÀ Xnf¨ shÅ-¯nÂ Hcp Intem sNdnb DÅn AcnªnSp-I. Hcp Znh-k-¯n\p-tijw 10 aS§v t\À¸n¨v Xfn-¡p-I.
100 {Kmw Icn-s\m-¨n-bpsS Ce NX¨v 1 enäÀ shÅ-¯nÂ Ie¡n Xfn-¡pI
20 enäÀ tKmaq-{X-¯nÂ ioa-s¡m-¶, A¸-bn-e, Bcy-th-¸ne F¶nh 200 {Kmw hoXw
Ac¨p tNÀ¯v 10 Znhkw Ignªv Acn¨v sNSn-I-fpsS IS-bv¡Â Hgn¨p sImSp-¡p-I.
A©v Intem {Kmw sIm§n-Wn-sN-Sn-bpsS Xp-Ifpw Ce-Ifpw IjvW§
- f
- m¡n Hcp
Nm¡nÂ sI«n 100 enäÀ shÅ-¯nÂ ap¡n-bn-Sp-I. cmhn-te-bpw, sshIp-t¶-chpw
Cf¡n sImSp-¡W
- w. 15 Znhkw Ign-bp-t¼mÄ Nm¡v ]ngnªv amäp-I. Cu embn-\n-bn8

24.
25.
26.

27.

28.
29.
30.

31.
32.
33.

34.

35.
36.
37.

te¡v 100 {Kmw iÀ¡c Cfw NqSp-sh-Å-¯nÂ ebn-¸n¨v tNÀ¡-Ww. 22-þmw Znhkw
CXv t\À¸n¨v sNSn-IÄ¡v Xfn¨p sImSp-¡p-I.
10 {Kmw Imbw 4 enäÀ shÅ-¯nÂ Ie¡n 10 enäÀ tKmaq-{X-hp-ambn tNÀ¯v Xfn-¡pI.
Bcy-th-¸ne Ac¨v 24 aWn-¡qÀ shÅ-¯nÂ ap¡n hbv¡p-I. CXv 25 anÃn FSp¯v
100 enäÀ shÅ-¯nÂ tNÀ¯v Xfn-¡pI
7.5 Intem ]¨-ap-fIv sR«n-I-fªv Acs¨Sp-¡pI. CXv 25 enäÀ shÅ-¯nÂ Hcp
cm{Xn ap¡n hbv¡p-I. 11/2 Intem shfp-¯p-Ån, 625 anÃn as®-®-bnÂ ap¡n hbv¡pI. CXv cpw thsd thsd FSp¯v 75 {Kmw _mÀtkm¸v Hcp enäÀ shÅ-¯neen-bn-¨Xp-ambn IeÀ¯n 6 aWn-¡qÀ sh¨v Acns¨Sp¯v 200 enäÀ shÅw tNÀ¯v Xfn-¡mw.
cv Intem Iocn-bm¯v Ce 250 anÃn shÅ-¯nÂ ap¡n-sb-Sp¯v \¶mbn NX¨ CXnte¡v 1 enäÀ tKmaq{Xw 10 {Kmw apfIv (D-W-¡a
- p-f-Iv) s]mSn-¨X
- v, 10 enäÀ shÅw
F¶nh tNÀ¯v Cf-¡p-I. Ipd¨v t\cw h¨-Xn-\p-tijw Acns¨Sp¯v
D]-tbm-Kn¡p-I. a¯-\nse ]pgp-hn\v CXv ^e-{]-Z-am-Wv.
B¯-N¡ hn¯v s]mSn-¨Xv (1{Kmw 1 Intem s\Ãn\v F¶ IW-¡nÂ) D]-tbm-Kn-¡p-I.
hn¯p-IÄ kq£n-¡p-t¼mÄ hcp¶ {]mWn-Isf XS-bm³ CXv ^e-{]-Z-am-Wv.
500 {Kmw B¯-bne Ac¨v 20 enäÀ shÅw IeÀ¯n D]-tbm-Kn-¡p-I.
100 {Kmw B¯ Ce FSp¯v NX-bv¡pI. 500 anÃn enäÀ shÅw AXn-te¡v Hgn¨v
\¶mbn Cf¡n Acns¨Sp-¡pI. 25 {Kmw DW-¡a
- p-fIv shÅ-¯nÂ Hcp cm{Xn ap¡n
hbv¡p-I. ]ntä Znhkw CXp Ac¨p tbmPn-¸n¨ tijw Acns¨-Sp-¡pI. 50 {Kmw
s]mSn¨ th¸n³ Ipcp FSp¯v 200 anÃn enäÀ shÅ-¯nÂ Hcp cm{Xn hbv¡p-I. Cu
aq¶v an{in-Xhpw 5þ6 enäÀ shÅ-¯nÂ tNÀ¯v Cf-¡p-I. Acns¨-Sp¯v Xfn-¡pI.
aqª, aäp {]mWn-IÄ F¶n-h-bvs¡-Xnsc CXv ^e-{]-Z-am-Wv.
50 {Kmw C©n NX¨v Ipg¼v cq]-¯n-em-¡p-I. Cu Ipg¼v 2 enäÀ shÅ-hp-ambn
IeÀ¯n Acn¨v D]-tbm-Kn-¡p-I.
hb¼v thcv DW¡n s]mSn-¡p-I. 20 {Kmw hb¼v thcnsâ s]mSn 2 enäÀ shÅ-hpw
tNÀ¯v Cf¡n hbv¡p-I. ]ntä Znhkw Acns¨-Sp¯v D]-tbm-Kn-¡m-hp-¶X
- m-Wv.
50 {Kmw shfp-¯pÅn 10 anÃnenäÀ as®-®-bnÂ ap¡n Hcp cm{Xn hbv¡pI. ASp¯
Znhkw CXv sXmen Ifªv Acs¨Sp-¡pI. 25 {Kmw ]¨-ap-f-Iv, 50 anÃn enäÀ shÅ-hpambn tNÀ¯v Acs¨Sp-¡Ww. 3 enäÀ shÅ-¯nÂ Cu aq¶v Ac¸pIfpw tNÀ¡p-I.
\¶mbn Iq«n-tbm-Pn-¸n-¨t- ijw Acns¨-Sp¯v D]-tbm-Kn-¡p-I. Xpw, Imbpw Xpc¡p¶ IoS-§Äs¡-Xnsc ^e-{]-Z-am-Wv.
th¸v, Xpf-kn, s]cp-he
- w, ioa-s¡m-¶, BS-tem-S-Iw, Ipdp-t´m«n, sNmdn-bW
- w, \mä-¸qs¨-Sn, Imin-¯p¼ XpS-§nb sNSn-I-fpsS Ce-Ifpw Xp-Ifpw sNdp-Xmbn apdn¨v
Iªn-sh-Å-¯n-en«v iÀ¡c embn-\n-bp-ambn ebn-¸n-¡p-I. Hcp amkw kq£n¨ Cu
embn\n tKmaq-{X-¯nÂ NmWIw Ie-¡n-bX
- p-ambn tNÀ¯v D]-tbm-Kn-¡p-I.
ssXcpw Cf-\ocpw Hmtcm enäÀ hoX-sa-Sp¯v Iq«n-I-eÀ¯n 7 Znhkw shbv¡pI.
CXnÂ ]¯p aS§v shÅw tNÀ¯v Xfn-¡p-I.
20 {Kmw shfp-¯pÅn \¶mbn Ac¨v Hcp enäÀ shÅ-¯nÂ tNÀ¯v Acns¨-Sp¯v
Xfn-¡p-I.
10 Intem NmWIw 10 enäÀ tKmaq-{X-hp-ambn tNÀ¡pI. 2 Intem Np®m¼pw Irjn-bn-S9

38.
39.
40.
41.
42.
43.

¯nse a®pw 5 ]nSn tNÀ¯v Cf¡n hn¯p-ambn IeÀ¯n shbv¡p-I. hn¯p-I-fpsS
apf-tijn hÀ²n¸n¡m³ klm-bI
- -am-Wv.
B¯-bpsS Ipcp, D§n³Ip-cp, F¶nh 500 {Kmw hoXw Ac¨v t]Ìm¡n 10 enäÀ
F¶ tXmXnÂ shÅw tNÀ¯v sNSn¡p Npäpw a®nÂ Hgn¨v sImSp-¡p-I. CXv thcpXo\n ]pgp-¡sf \in-¸n-¡p-¶p.
Im´m-cn-ap-fIpw C©n-¸p-Ãnsâ Cebpw kam-\p-]m-X¯
- nÂ FSp¯v \Ã-Xp-t]mse
Ac¨v Hcp enäÀ shÅ-¯nÂ 10 {Kmw F¶ tXmXnÂ IoS-§Äs¡-Xnsc Xfn¨p sImSp¡p-I.
200 {Kmw ]pXnb NmWIw 10 enäÀ shÅ-¯nÂ Ie¡n sXfn-sb-Sp¯v sNSn-Ifnse
_mIväo-cnb sImpÅ tcmK-§sf \nb-{´n-¡mw.
Hcp Intem{Kmw ]¨-NmWIw 10 enäÀ shÅ-¯nÂ Ie¡n sXfn-sb-Sp¯v sNSn-bpsS
IS-bv¡Â Hgn¨p sImSp-¡p-Ibpw Xfn-¡p-Ibpw sN¿p-I.
Xgp-Xma kaqew CSn-¨p-]n-gn-sª-Sp¯ \ocv Hcp \Ã IpanÄ\m-in-\n-bm-Wv.
Idp-I-]pÃv CSn¨p ]ngn-sª-Sp¯ Nmdv sshdkv tcmKw \nb-{´n-¡m³ D¯-aa
- m-Wv.
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YOUTH
HEALTHY FOOD,
D, NUTRIENTS,
NU
FOOD HABITS- FOR HEALTHY
HEAL

Dr.Ambily K.M.
Lecturer,
Det. Of Home Sciences ,Vimala
a College,
Col
Thrissur

rals for growth, repair and
Nutrients are the substances
tances that provide energy and minerals
cell development
•
Food is eaten and
nd digested
dig
in the body to allow the absorption
e
on of energy
and nutrients.
•
There are two differen
ifferent types of nutrients:
•
macronutrients;
•
micronutrients.
•
There are three macronutrients
macr
that are essential for health.
•
These are:
•
carbohydrate;
•
protein;
•
fat.
Macronutrients are measured
m
in grams (g).
•
Carbohydrate
h and sugars.
The two types of carbohydrate
rate that
t
provide dietary energy are starch
Dietary fibre is also a type of carbohydate
carboh
which is not digested to provide
de ener
energy.
Starchy carbohydrate is an importa
portant source of energy.
1 gram of carbohydrate provides
rovides 44kcal
Starchy carbohydrate
Starch is found in a variety off food
foods. It is made up of many sugar molecules.
Can you give some exampless of sources
sourc of starch in the diet?
• Potatoes
• Bread
• Rice
• Pasta
Cereal and cereal products are
re the main source of carbohydrate for adults in Britain.
Bri
Protein
Protein is essential for growth
th and repair and keeping cells healthy.
Protein also provides energy:
1 gram of protein provides 4 kcal (17 kJ).
Sources of protein
Animal:
• meat;
• fish;
• eggs;
• milk;
• cheese.
Plant:
• nuts;
• seeds;
• pulses, e.g. beans, lentils;
ntils;
• mycoprotein; soya produc
ductsE
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Eating different typess of protein
pro
can ensure sufficient intake of essential
sential amino acids which are
needed by the body.
Can you think of dishes which
ch com
combine protein from different sources?
For example:
• Baked beans on wholegrai
legrain toast
• Breakfast cereal with
h milk
• Cottage pie with vegetable
etables
• Hummus and salad wrap
• Fish pie and peas
• Spinach and chickpeaa curr
curry with rice
Fat
It is also important
mins A,
A D, E and K, and is necessary for theirr absorption.
absor
Fat provides fat-soluble vitamins
for essential fatty acids the body
ody ca
cannot make.
Fat provides a concentratedd source of energy:
1 gram of fat provides 9 kcall (37 kJ).
k
Foods that contain a lot of fatt provide
provi a lot of energy
Micronutrients
There are two types of micronutrie
nutrients:
• vitamins;
• minerals.
Vitamins and minerals are needed
eded in much smaller amounts than macronug).
trients. Their amounts are measure
easured in milligrams (mg) and micrograms (μg).
(1mg = 0.001g)
(1μg = 0.001mg).
Vitamins
There are two groups of vitamins:
mins:
• fat-soluble vitamins, which can be
b stored in the body, e.g. vitamins A and D.
efore re
required daily, e.g. B vita• water-soluble vitamins, which
ich cannot
ca
be stored in the body and are therefore
mins and vitamin C.
Fat soluble vitamins
Vitamin A
Vitamin A is needed for:
• dim light vision;
• healthy skin and eyes;
• resistance to infection.
roduced from beta-carotene proed in liver and whole milk. It can also be produce
Vitamin A is found pre-formed
vided by dark green leafy vegetabl
getables, carrots and orange coloured fruit.
tamin A and D are also often volIn the UK, margarine must bee fortified
forti
with vitamin A and vitamin D. Vitamin
untarily added to reduced fatt spreads.
sprea
Vitamin D
es and teeth
healthy.
Vitamin D is needed for the absorption
absorp
of calcium from foods to keep bones
t
nd osteomalacia
in adults, which
A lack of vitamin D causes rickets in children, where the legs are bent, and
ost
causes pain in bones and muscles.
uscles.
We get most of our vitamin D via the action of sunlight on skin during the
he summer
sum
months. Vitamin D is
reals aand margarine/spreads.
also provided by the diet from
om oily fish, meat, eggs, fortified breakfast cereals
Water soluble vitamins
The B vitamins
There are many different B vitamins and each has a specific function in the
body
he body.
•
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These include:
• vitamin B1 (Thiamin);
•

vitamin B2 (Riboflavin);

•

vitamin B3 (Niacin);

•

vitamin B6;

•

vitamin B ;
12

• folate/folic acid.
Thiamin (vitamin B1)
Thiamin is required too relea
release energy from carbohydrate.
It is also involved in the normal
nor
function of the nervous system.
Sources of Thiamin (vitamin B )
1

• Whole grains.
• Nuts.
• Meat (especially pork).
• Fruit and vegetables.
• Fortified breakfast cereals.
ereals.
Did you know?
In the UK, white and brown bread flour are fortified with thiamin by law (and aalso with calcium, iron and
niacin).
Riboflavin (vitamin B )
2
Riboflavin is required to release
ase energy
en
from protein, carbohydrate and fat.
It is also involved in the transport
nsport aand use of iron in the body.
Sources of Riboflavin (vitamin
min B )
2

• Milk
• Eggs.
• Rice.
• Fortified breakfast cereals.
ereals.
• Liver.
• Legumes.
• Mushrooms.
• Green vegetables.
Did you know?
Legumes are the fruits or seeds
ds of anything that comes in a pod, e.g. beans,
s, peas
peas, lentils.
Niacin (Vitamin B3)
Niacin is required for the release
ease oof energy from food.
ranes and nervous system.
Niacin is also required for thee normal
norm function of the skin, mucous membranes
Vitamin C
nd function
of skin, cartilage and
Vitamin C is needed to make collagen.
collag This is required for the structure and
fun
bones.
It is an important nutrient for healing
heali cuts and wounds.
Did you know?
ining both
vitamin C and iron
Vitamin C can help with the absorption
absorp
of iron when foods or drink containing
b
are eaten at the same meal.
Sources of vitamin C
• Fresh fruit especially citrus fruits and berries.
14

• Green vegetables.
• Peppers.
• Tomatoes.
• New potatoes.
Can you name some citrus fruit?
Lime, orange, grapefruit, tangerine
ngerine, lemon, clementine.
How many different types of berries
ber
can you think of?
s, cranberries
Blackberries, blackcurrants
rrants, strawberries, raspberries , blueberries,
cran
Minerals
mounts for a variety of different
Minerals are inorganic
nic substances
subs
required by the body in small amoun
functions.
The body requires different amoun
mounts of each mineral.
People have different requirements
ments, according to their:
• age;
• gender;
e.g. pregnancy).
pre
• physiological state (e.g.
Calcium
ential for a number of important
The body contains more
ore calcium
ca
than any other mineral. It is essential
functions such as the maintenance
nance of bones and teeth, blood clotting and
norma muscle function.
nd normal
Did you know?
The skeleton contains about 99% of the
t body’s calcium with approximately
ly 1kg present in adult bones.
Sources of calcium
Milk, cheese and other dairy products
produ provide about half of the calcium in
n the U
UK diet.
Bread is also a source of calcium
lcium in the UK because white and brown flour
lour is fortified with calcium by
law.
Calcium is also provided by :
• broccoli;
• cabbage;
• fortified soya products;
• fish eaten with the bones,
ones, e.g.
e sardines, tinned salmon and whitebait.
Iron
Iron is essential for the formation
ation of haemoglobin
h
in red blood cells.
Red blood cells carry oxygen
n and ttransport it around the body.
es from the
Iron is also required for normal
al me
metabolism and removing waste substances
body.
Did you know?
There are two types of iron; one from
fro animals sources and the other from plant sources.
Sources of iron
• Liver.
• Red meat.
• Pulses.
• Nuts.
• Eggs.
• Dried fruits.
• Fish.
• Whole grains.
• Dark green leafy vegetable
etables.
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Iron in the diet
un out.
A lack of iron in the diet means
m
that the stores in the body will run
This can lead to anemia.
Women and teenage girls need
n
to ensure they have enough becausee their requirements are higher
than those of men of the samee age due to menstruation.
Did you know?
More than 2 billion people
eople w
worldwide suffer from iron deficiency anaemia,
anaem making it the most
common nutritional deficiency.
Sodium
Sodium is found in all cells and body
bo fluids.
It is needed for regulating thee amount of water and other substances in the
body
he body.
Did you know?
Sodium is a component of table
ble sa
salt, known as sodium chloride (NaCl).
Sources of sodium
Most raw foods contain very small amounts of sodium chloride (salt).
rving of foods.
Salt is often added during thee processing,
proce
preparation, preservation and serving
About 20% of salt we eat is added at home during cooking and at the table.
How can we reduce salt when
en pr
preparing and cooking food?
Sodium in the diet
lack sodium.
Sodium intakes in the UK aree cons
considered to be too high. It is unlikely thatt we would
w
High sodium intake is considered
dered to be one of the risk factors for high blood
pre
ood pressure,
which may lead to
heart disease and stroke.
Did you know?
It is recommended that adultss and children
c
11 years and over not to have more than
t
6g of salt per day.
Young children should eat less
Summary
Macronutrients include carbohydra
ohydrate, protein and fat. These provide energy
a needed in large
gy and are
amounts.
Micronutrients include vitamins
ins and
an minerals. These do not provide energy
a essential for health.
gy but are
Food groups
Food group
Type of food
Fruits

trwberries, Melon, pne
Banana, apple, grape, strwber
apple

Vegetables

ucumber
Carrot, corn, lettuce, cucum

Calcium

Milk, cheese, yogurt, diary

Grains

Wheat bread, pasta, ricee cereal
cerea

Proteins

Meat, fish, beans, pork,, chicken
chick

Nutrition Activity

Child care providers are rol
role models for healthy eating.
How can you be a good role
rol model for the children?
Fruits and Vegetables
 A variety of fruits and
nd vegetables
ve
give children vitamins
minerals that keep them
hem healthy
hea
and help them grow.
16

and

Fruits and vegetables are “nutrient dense” – lots of nutrients but few calories, unless too much butter, cheese, or meat fat is added.
 100% fruit and vegetable juices are good but less nutritious and filling than the foods themselves.
Make eating fruits and vegetables fun
Ways to get kids to LOVE their fruits and vegetables (or at least try them!)…
• Serve them creatively.
• Have a party for your senses.
• Incorporate them into lessons by trying fruits and vegetables from different places around the
world.
• Set a good example.
Meats and Fats
 Most sausage, bacon, and hot dogs have a lot of fat, sodium, and calories, so consuming too much
can lead to future health problems.
 Look for lower fat baked options and serve the high fat versions less often.
 French fries and chicken nuggets are also high in saturated fat and calories.
 Kids will also enjoy lower fat foods like baked potatoes and baked chicken.
 Consider occasionally replacing meat with beans for a low fat option with lots of fiber and protein.
Feeding Practices
• Make meal and snack time as stress free as possible and try to provide enough time to eat.
• Try to avoid using food to reward good behavior or make a child feel better about something.
Foods Offered Outside of Regular Meals and Snacks
 Ask parents to help celebrate birthdays, and holidays with healthier options than candy, cake, and
ice cream. Healthier sweets like fruit, popsicles, and low-fat muffins are great alternatives.
 If your facility has fundraisers, consider campaigns that involve healthier foods or non-food
items. This sends a message that you care about good health.
Supporting Healthy Eating
 If possible, serve meals family-style where teachers join the children at the table.
 Teachers can show that healthy eating is fun by modeling healthy choices and helping to create a
pleasant social environment around the table.
 Soda machines in your facility send the message that soda is OK, and make it harder for staff and
children to choose healthier options.
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FOOD, NUTRITION & CULTURE
Dr.K.G.Radhakrishnan,
Lecturer, Govt.Medical College,, Thrissur
Thr
atures”
“Feeding oneself and one’s offspr
ffspring is the first concern of all living creature
Moore Lappe & Anna Lappe
- Francess Moor
WHY IS THE ACQUISITION
ON O
OF FOOD SO IMPORTANT?
• Question answered
red by the old adage “We are what we eat.”
• All living creatures
ures need
ne to “take in nutrients to live.”

•

Nutrition – the sciencee that deals with the body’s ability to transform
rm nu
nutrients found in ““FOOD”
into “FUEL & FLESH.”

•

PERSPECTIVES ON
N NUTRITION
NU
• To scientists, nutrition is the study of:
– The nutrients found in foods
– The body’s handlin
andling of nutrients to maintain health
• Nutrients (some of which
hich provi
provide energy for processes in the
body) are substances that
at can promote:
– Growth

18

– Maintenance
- Repair
WHAT IS FOOD
• Food is a conduit for nutrients.
nutr
our senses and our experi• It is one central thing
ng about human experience that can open up both ou
ences to our place in
n the world.
w

ally defined,
what is considered a
Food is culturally
de
food in
ot necessarily
a food in Culture B.
Culture A is not
neces

THE NUTRIENTS
•

Whereas there are many
any different
diffe
foods. There are only six classess of nutrients namely:
– carbohydrates (CHO),
O), proteins,
p
fats , vitamins , minerals , water
• Usually, more than
n one clas
class of nutrients is represented in a food (e.g.,
e.g., ((CHO, fats, proteins, water, minerals [e.g., Ca]
a] and vitamins [e.g., Vitamin D] are in milk.

TYPES OF NUTRIENTS
These 6 classes are divided
ded into
int 2 groups. The organic nutrients
ts and inorganic nutrients

ENERGY YIELDING NUTRIEN
RIENTS
ctose
Carbohydrates:- glucose, (preferred
(prefe
energy source) fructose and galactose
Fats:- fatty acids and glycerol

19

Proteins:- amino acids

MORE FOOD RELATED
TED FACTS
F
….
• Vitamins - only organic
nic nutrient
nut
that does not supply energy but is neede
needed to get energy from
foods.
ody cannot
ca
make enough of and must get from
• Essential nutrient - body
m food.
• Some dietary and lifestyle
style practices
p
(smoking, inactivity, drinking alcohol)
alcoho are risk factors for
many health conditions.
• Substances (non-nutrients)
nts) in foods are phytochemicals that give foods
th characteristic taste and
oods the
smell.

FOOD CHOICES
•
•
•

Select foods to provide
de ade
adequate amounts of nutrients and energy!
When humans eat, foremos
remost in their minds is that they are consuming
fo
ing foods,
not nutrients!
The following influence
nce food
foo choices:
• Advertising
• Availability
• Convenience
• Economy
• Comfort
• Ethnicity
• Habit

•
•
•
•
•
•

Personal Preference
Positive Associations
Geographical location
Social Pressure
Values and beliefs
Body weight

CHALLENGE OF CHANG
ANGING FOOD HABITS

•
•

Food is about more than
han feeding
fee
the body. It is embedded in family
c
y life, culture
and religious
ritual.
Food has always beenn the m
most direct, intimate tie to a nurturing earth
arth and
an a primary means of
bonding with each other.
Food has helped us to
o know where and who we are.

RELEASING NUTRIENTS
ENTS FROM FOOD
•

bsorbed by the body and subseDigestion – process of breaking
brea
food into small substances to be absorb
quently used for fuel,, grow
growth, maintenance and repair.

Simple (e.g., phagocytosis- engulf
ngulf and form food vacuoles in
which food is broken down in
n the unicellular
uni
amoeba).

Complex (e.g., cooking and chewin
chewing food before introducing
it to the sophisticated multi-organ,
organ, digestive system in multicellular humans).
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PRODUCTS OF DIGESTIO
ESTION (Energy Nutrients)

GastroIntestinal
System

GLUCOSE
FRUCTOSE
GALACTOSE
FATTY ACIDS
GLYCEROL
AMINO ACIDS

MEASURING FOOD ENERGY
ENER

protein = 4 calories
1g p

1g fat = 9 calories
1g CHO = 4 calories
1 g alcohol = 7 calories
(alcohol is not a nutrient)
n
•
•

Food energy
nergy measured in calorie
A calorie is not
no a component of food

ENERGY
•
•
•

Plants use the sun’s energy
nergy tto combine carbondioxide and
water to form glucosee and ooxygen.
Plants store energy ass star
starch.
Humans eat plants and
d other
othe animals that have also eaten
plants.
= C H O + 6O
6H O + 6CO
2

2

6

12

6

2
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The Energy Cycle

The Cycle of life begins with
h the sun!
s
han the sun simply handing us a
So, The energy cycle begins with tthe sun. It is much more complicated than
slice of bread. Indeed, as humans
mans sit at the top of the food chain. Hence,, the sun’s
sun energy goes through a
series of transformations before
fore it is
i incorporated into foods consumed by us.

THE ABC….. OF A NUTRITIOUS
NUT
DIET
•
•
•
•
•
•

Adequacy
Balance
Calorie control
Moderation
Nutrient Density
Variety
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United States lungg cancer
cance facts
Estimated new cases and deaths
ths from
fro lung cancer in the United States inn 2007:
New cases: 213,380
Deaths: 160,390 (29% of all
al cancer deaths)
Lung cancer is the leading cause
ause of cancer death among men and women
More than 87% of lung cancers
ers are smoking related
nd colorectal
cancers combined
More Americans die each year
ar of lung
l
cancer than from breast, prostate and
col
• Lung
ung cancer
ca
is the most preventable form of cancer
ncer de
death
in our society.
• More than 87% of lung cancers are smoking relate
related
On the left we see a clean healthy
hy lung
lun of a nonsmoker. On the right we have a blacke
blackened lung, due to tar and
rger than
abnormal growths that impact the
he lung fun
function. The lung on the right is also larger
tha the lung on left, this is
due to loss of elasticity which makes
akes it
i lose it’s shape and appear larger.

Oral cancer-deadly to ignore
ign

Precanc
ecancerous lesion

Oral cancer

•

Smokeless tobaccoo users are more likely to develop small white patches
atches called leukoplakia inside
hes are precancerous – meaning
there mouths where the
he product
pro
is most often placed. These patches
that one day the soress could develop
de
into cancer.
o remove
Smokeless tobacco users are at increased
inc
risk for oral cancer. Surgery to
remov oral cancer can leave the
jaw, chin, neck or face disfigured.
ured. Oral cancer is one of the most difficultt cancers
cance to treat. On average
only one-half of those with the
he disease
dise
will survive more than five years.. Abou
About 30,000 new cases of oral
outh cancer
every year.
cancer are diagnosed every year.
ear. M
More than 8,000 individuals die from mouth
c

Treatment
•
•
•

Surgery
Chemotherapy
Radiation Therapy
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FIN FISH PROCESSING TECHNOLOGY
Dr K K Appukuttan
Former Principal Scientist, CMFRI, Kochi
The term fin fish processing refers to the processes associated with fish and fish products between
the time fish are caught or harvested, and the time the final product is delivered to the customer. Fish
processing can be subdivided into fish handling, which is the preliminary processing of raw fish, and the
manufacture of fish products. Another natural subdivision is into primary processing involved in the filleting and freezing of fresh fish for onward distribution to fresh fish retail and catering outlets, and the
secondary processing that produces chilled, frozen and canned products for the retail and catering trades.
Handling the catch - Typical handling processes are:
 transferring the catch from the fishing gear to the fishing vessel
 holding the catch before further handling
 sorting and grading
 bleeding, gutting and washing
 chilling
 storing the chilled fish
 unloading, or landing the fish when the fishing vessel returns to port
Preservation technique: Preservation techniques are needed to prevent fish spoilage and lengthen shelf
life. Preservation techniques can be classified as follows.
 Control of temperature
 Control of water activity
 Physical and chemical control of microbial loads
 Control of the oxygen reduction potential
 Combined techniques (Hurdle technology)
 Automated processes
 Waste management
 Transport
 Quality and safety
 Final Products
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PREPARATION OF HIGH QULITY FISH MEAL FROM TRASH FISH

Dr F. George D’cruz
Hon. Director,
Research Centre, Zoology, FMN College, Kollam.
Fish meal, is a commercial product made from fish and the bones and offal from processed fish. It
is a brown powder or cake obtained by drying the fish or fish trimmings, often after cooking, and then
grinding it. If it is a fatty fish it is also pressed to extract most of the fish oil.
What raw material is used?
Virtually any fish or shellfish in the sea can be used to make fish meal, although there may be a
few rare unexploited species which would produce a poisonous meal. The nutritional value of proteins
from vertebrate fish differs little from one species to another; whole shellfish would however give a nutritionally poorer meal because of the low protein content of the shell. Most of the world’s fish meal is made
from whole fish; the pelagic species are used most for this purpose. The following points are important
when selecting species for an industrial fishery:
1. The species must be in large concentrations to give a high catching rate
2. The fishery should preferably be based on more than one species in order to reduce the effect
of fluctuations in supply of any one species.
3. The total abundance of long lived species varies less from year to year, and
4. Species with a high fat content are more profitable, because the fat in fish is held at the expense
of water and not at the expense of protein.
Steps involved in the preparation of fish meal.
 Preservation of raw materials.
 Cooking
 Pressing
 Press liquor
 Drying, Grinding & Bagging
 Maintaining hygiene
 Storage and transport of fish meals.
 Composition and nutritional value
What are the different Types of Fish meals?
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Value added Product from Fish and Shellfish
Dr. Binsi PK
Scientist
Fish Processing Division
Central Institute of Fisheries Technology
Willington Island , Cochin-29
The demand for fish as food is systematically increasing but at the same time marine resources are
close to the limits of exploitation. Fortunately, aquaculture which supplies the market with both arine and
freshwater fish is fast developing. Fresh water fish and shellfish constitute an important component of
global fish production.
The present day consumers' particularly urban consumers are showing more and more interest in
food products which are available as ready to eat or ready to cook. These food items are called onvenient
products and the global demand for such products is increasing rapidly. This has led to the development
of several fishery products varied in taste, texture and appearance.One group among them getting high
consumer appeal is battered and breaded products popularly known as coated products. Battering and
breading techniques have contributed significantly to value addition of fish and fishery products.
In essence, a coated food product is one that is coated with another foodstuff. Coating by battering
and breading enhances a food product's characteristics such as appearance, flavour and texture. Coating
acts as a moisture barrier, minimizing moisture losses during frozen storage and microwave re-heating
and retains the natural juices of foods, thereby ensuring a final product that is tender and juicy on the inside and at the same time crisp on the outside. The first commercially successful coated product was fish
finger.
There are several ingredients used in the formulation of coatings. Each ingredient performs its
functions to contribute to the unique characteristics and functionality of coatings. The commonly used
Ingredients fall under five categories. They are polysaccharides, proteins, fats, seasonings and water.
Besides small quantities of leavening agents, gums, spices, colour etc. may be added to provide specific
functional effects. The major ingredients used for the production of batter mix and breadcrumbs are more
or less same but the manufacturing techniques employed are different.
Batter
The word 'batter' comes from the old French word 'battre' which means 'to beat" as many
batters require vigorous beating or whisking in their preparation. A batter is "a liquid mixture comprised
of water, flour, starch and seasonings into which food products are dipped prior tocooking". The roportion
of batter 'and water is generally in the ratio of 1 :2. The desired viscosity and pick up decide the ratio of
components in the batter mix.Wheat and corn flour play an important role in this system. This batter orms
a crisp, continuous, uniform layer over the food, constituting its final coating. Tempura batters provide
crust coatings of exceptionally high volume, which are also light in texture.
Typical formulation of a batter system is given in Table. 1. The ingredients are classified as
critical and optional based on the functions.
Table. 1 Formulation of batter
Ingredients
Critical
Wheat flour
Corn flour
Sodium bicarbonate
Acid phosphate

Additional Range %
30-50
30-50
Upto 3
Adjust based on neutralizing value
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Optional
Flours from rice, soy, barley
Shortening oil
Dairy powders
Starches
Gums, emulsifiers, colours
Salt
Sugars, Dextrins
Flavourings, seasonings etc..

0-5
0-10
0-3
0-5
Less than 1
Upto 5
0-3
As required

Breading
The term 'breadings' is a general or descriptive term that covers a wide rarige of cereal based food
coating. A breading is "a dry mixture of flours, starch and seasonings, coarse in nature and applied to
moistened or battered food products prior to cooking". Most breadings are developed using certain
variations of established baking techniques.
Breading characteristics
Breading may be identified by their functional characteristics when applied to a substrate. The
major functional characteristics of breading are mesh size, area to volume relationship, browning rate,
moisture absorption, oil absorption, colour and texture.
Mesh: Typical breadings have particle sizes between No. 5 U.S. sieve and No. 80 U.S.sieves. The
proportion of these various mesh fractions governs the final appearance of the food. Based on the mesh
size the industry divides the breadings into three broad ranges - coarse, medium and fine. Each range of
particle sizes has a particular role to play in theformation of an attractive and economical coating system.
The larger particles provide visualinterest and textural impact while the finest mesh portion rapidly
absorbs the moisture in a very few seconds from any batter. Although coarse particles are desired to
achieve visual and textural targets, its excess use on a food portion with small surface area gives rise to
falling off coating during handling and transportation of the breaded products. So a balance among the
mesh fraction is desirable.
Area to volume relationship: The area to volume relationship (shape) of food to be breaded is another
important factor. Some foods by their natural shape have particular area to volume relationship. Other
foods like fish sticks and beef patties can be sliced or formed into various shapes. A high area to volume
ratio permits a good coverage to be applied without anyunfavorable effects on appearance and texture. In
cube shaped foods coatings are very
difficult to apply.
Browning rate: Browning rates of breadings depend largely on the proportion of reducing sugars used in
their manufacture. Fast browning rates permit high processing speeds,reduced frying times and lower fry
temperatures.
Moisture absorption: The rate at which a particle ofbreading absorbs moisture is a function of its
particle size, porosity and gelation. The production rate can be increased if a breading of a smaller
average mesh isused. It is porosity, together with mesh size, that determines the rate of absorption and the
texture of coating.
Oil absorption: The absorption of oil and the effective rate of heat transfer in porous granules are higher
than in dense granules. The absorption of oil and the exchange of the oil for moisture during frying stage
have an important advantage in texture development.
Colour: The final fried colour is not solely dependent on the content of reducing sugars in the breading. It
may also be developed by other colours which are added to the breadings (paprika extract, tomato
pigment, synthesised carotene, annatto etc).
Texture: Mesh, porosity and absorption are the major crumb factors that contribute to texture. Coarse,
dense crumbs may be very acceptable when the food is oven heated and non oil appearances desired.
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Dense crumbs tend to absorb less oil when pre fried; however, this same type of crumb when fully fried
may have an unacceptably hard texture. The appropriate action is to select a coating with a medium
particle size.
Breading types
Wide varieties ofbreading materials manufactured by different techniques in different sizes, shapes
and colours are commercially available. They can be used alone or in combination with other types of
crumbs. Important crumbs which are used for the production of coated fishery products are cracker
meal/traditional breading, home- style breadcrumbs, Japanese style crumbs and extruded crumbs. Cracker
meal is usually used as a coating for products which are deep fat fried for long periods and is widely used
on fish products. Home-style crumbs are more porous than cracker meal and tend to absorb more oil and
moisture.They cannot tolerate long frying times and tend to darken more quickly. The Japanese crumbs,
also called 'oriental style' or 'Panko crumb' has a characteristic flake-like elongated structure which has
excellent visual appeal and provides a unique surface texture when fried. It has an open and porous
texture which imparts a light tender crispness. Because of its lightness, it is possible to produce the crumb
in large sizes without the sensation of hard particles. Extruded crumbs are light and fragile and tend to
float in oil, may tum black and deteriorate the oil quality.
The production of battered and breaded fish products involves several stages. The method varies
with the type of products and pickup desired. In most cases it involves seven steps. They are
portioning/forming, pre-dusting, battering, breading, pre- frying, freezing and, packaging and cold
storage.
Portioning/forming
Portioning is the first and important stage in the production of coated fishery products. The
objective of this step is to cut or shape the substrate in the most economical way so that minimum loss
occurs during portioning and subsequent processing steps. Cutting loss during portioning is another factor
which determines the economics of coated products. Cutting loss is negligible when manually done with a
band saw, whereas with automatic block cutting machines it is in the range of 5-1 0 % .
A recent innovation for the catering sector is forming of skinless and boneless fish fillets into a
predetermined shape and size using specially designed forming machines. The shapes vary from
conventional fillet shapes to several other imaginative ones. Different types of forming machines of
varying capacities for variety products such asballs, cutlets, burgers and other shapes are available for
large scale commercial production.
Substrate quality plays an important role in coating adhesion. Water content and the presence of
phosphates in fish blocks can have a direct effect on batter adhesion and cook times. An abnormallyhigh
amount of water in the fish block becomes a problem when it passes through the band saws and chopper.
A thin layer of water is formed on the cut surface, which subsequently freeze and form a frozen film
called "ice glaze". This results in poor batter adhesion to fish portions. This can also cause "blow off' of
the batter from the fish portion surface during frying.
Presence of phosphates in fish portions can result in prolonged cook time during frying. This can
result in darkened and overcooked batters in the final product which lose its consumer appeal. Highly
sophisticated portioning and forming machines for different types of products are available for
commercial operations.
Pre-dusting
Pre-dust refers to fine, dry material that is dusted onto a food substrate first. Pre-dusts can be
unprocessed flours or blends of starch, egg whites and gums of particle sizes similar to those of flour. A
more sophisticated and expensive pre-dust may contain salt, spices, seasonings and flavourings for
functional and flavouring purposes. Before a fish portion is battered it usually undergoes a pre-dusting
step. The purpose of pre-dusting is to prepare the surface of the portion so that batter can adhere
uniformly. Pre-dusting also improves the adhesion of batters to frozen or greasy food surfaces. Salt in the
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pre-dust can slightly melt the ice glaze covering the surface of fish portion. Excess pre-dust on the fish
portion is removed by the use of air blowers.Pre-dusting machines of varying capacities for different
types of products are commercially available.
Application of Batter
Many types of batter are commercially available and the major processing factorsimportant to
their proper operating functions are: viscosity, temperature, set-up rate film thickness, solids content and
symmetry of application.
The pre-dusted product is conveyed to the batter applicator and transferred to the next conveyor,
which will draw it through the batter. The application of batter to a food substrate is a complex process
and the selection of an appropriate applicator depends on many factors such as the type of batter and its
process parameters, nature of the substrate and its physical parameters and also the requirements of the
final coated product. There are two basic types of batter applicators designed to meet the properties of two
generally used types of batter namely, conventional batter and tempura batter. They are overflow
applicator and top-submerge device applicator.
Conventional batters are of low to medium viscosity and hence can be applied with total
submersion or overflow batter applicators. Low viscosity batters are normally applied in an overflow
configuration. Medium viscosity batters may require a total submersion system depending on the product
requirements. In the battering process pre-dusted fish portion is conveyed to the batter applicator and
drawn through the batter. The fish portion is totally submersed in the batter as it is drawn through it.
Line speed is a very critical factor affecting batter pickup. An excessively fast line speed will
reduce the batter pickup. Too Iowa line speed also can result in excessive batter adherence. Excess batter,
if carried over to the breading section, will cause formation of lumps and this can cause blockages in the
breading machine. This will also cause formation of shoulders and tails on the edges of the product and
contaminate subsequent breading application. Therefore, to overcome the problems the excess batter is
removed by blowing air over the product. The position of the air blower should be as close to the product
as possible to control the airflow across the product. Carry over from the pre-dusting operation also is
critical. Where pre-dust is carried over, the viscosity of subsequent batter will increase leading to an
increase in pickup.
Application of breading
Breading is applied to the battered products using breading applicators. Specially designed
breading machines are used to ensure uniform particle size distribution or granulation on both top and
bottom of the product with minimum crumb breakdown.
In the application ofbreading several important factors are to be considered which may affect the quality
of the breading process. They are granulation, bulk density, reducing sugar content, absorption, integrity
and porosity.
Granulation is the most important factor which determines the quality of the breading process. Particle
size of the breading determines the crispness. Larger ( coarse) particles give better crispness than fine
particles. However, larger (coarse) particles are unable 0 pack closely on the. surface of the coating which
results in poor pick up and coverage. Optimum crispness, adequate coverage and maximized weight can
be achieved by selecting the right particle size of breadings. Bulk density of the breading affects the pickup potential as well as the feel - in - the mouth property of the coated product. The lower density
breadcrumbs provide a very light crispy bite to food. Reducing sugar content in breading determines the
fried colour of the coated product. Depending on the intended usage, the sugar content should be adjusted
to obtain uniform and consistent colour in the final product. Added colour also plays an important role in
the fried colour of the product. Absorption of a breading is its ability to take up water. High absorption
breadings can decrease batter set up rate, reduce tailings and fall off. Integrity of breading is a measure of
its ability to remain an intact particle when hydrated. Lack of integrity will cause loss of texture in the
coated product and contributes to a soft surface.
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Porosity describes the open cellular network in breaded products. A porous structure of the breading will
allow the hot oil to enter and vapourize the moisture from crumb during frying which will impart
crispness to the product. Cracker meal breading does not have porosity.
The selection of applicators for breading depends on the type of breading used. They are classified
accordingly and a brief description is given below.
Free flowing breadings
Free flowing breadings are used in products from poultry, fish and vegetables. Generally these
breadings are fine and uniform in granulation. They flow easily in machinery. The applicator for this type
ofbreading encapsulates the product by re-circulating the breading material, thus providing a bottom bed
as well as top flow. After the coating is applied, excess material is removed either by air or by "flipping"
the product. In the former, the breading falls through a belt opening and an engineered stream of air blows
off particles those have not absorbed batter. In the latter the product is flipped from one level to another so
that the breading fall off as tqe product makes a half circle tum.
There are many types of breading applicators available and the appropriate machine depends on
the ingredients used. The speed of the breading machine is so adjusted to closely match the belt speed of
the batter applicator. For soft products the crumb depth should be maintained as thin as possible to avoid
product damage when leaving the breading machine; however, frozen or hard products should have a
deep bed of crumbs. Pressure rollers are used to apply sufficient force to press crumbs onto the battered
product.
Non Free-flowing Breading or Flour Type Breading
This type ofbreading poses significant problems for the processor. The movement of particles
through a machine is very difficult. This type of material causes machine failures since the material
bridges in hoppers or packs around augers. Other problems encountered are slow batter absorption, low
pick up usually below 20%, and uneven coverage. Uneven coverage in the finished product is caused by
the tendency of the breading to come off during frying in the fryer. To move the non-free flowing
breading through the machines a driving mechanism like augers or vibrators that force the coating to flow
evenly is incorporated. These units are also suitable for pre-dusting.
Japanese crumbs
Japanese style crumbs with their low bulk density and larger granule sizes make the crumb pickup
difficult by the normal batter systems. Special batter formulations, sometimes containing raising agents,
may have to be used at medium viscosity for a desired level of pickup of crumbs. Specially designed
breading machines are used to apply uniform particle size distribution or granulation to both top and
bottom of the product with minimum crumb breakdown. Air blowers are used to remove excess crumb
from the product after breading.Excess crumb carried into the fryer can cause unsightly black specks on
the product. Filters are used to remove small particles from the oil to prevent this phenomenon.
Pre-frying/flash frying
After coating with batterlbread crumbs many products are often flash fried in refined vegetable oil
prior to freezing. The purpose of pre-frying is primarily to set the batterlbread coating on the fish portion
so that it can remain intact during further processing. It also inhibits freeze denaturation and contributes to
taste. Besides, pre- frying develops a characteristic crust and gives the product a characteristic fried (oily)
appearance and taste. Therefore the temperature of frying oil and the time of frying are critical. The
normal frying temperature is between 180-200ae and the frying time 20-30 seconds. The term pre-frying
is used because the final product frying is completed by the consumer for a duration of 4-6 minutes
depending on the portion size and thickness. The battered/breaded fish portions enter the frying medium
through a conveyor system, the speed of which is adjusted so as to keep the fish portion in the hot oil for
the required time.
Frying Medium: In battered and breaded fish production, the frying operation plays a vital role on the
quality of the finished product. The frying operation is comprised of three basic components. First is the
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fryer and associated equipment (filters, conveyers etc.). Second is the fish being fried (including the batter
and breading) and the third component is the frying fat.
Frying fats serve dual purposes in a frying operation. They function first as a heat transfer medium
and then as a food ingredient. To choose the proper frying fat for a specific operation many things must be
considered. Some frying fats are noted as having a specific flavour which is carried over to the finished
product. Some flavours contributed by the frying fat will improve the fried item, whereas others will
degrade the quality of the item.
A frying fat that is liquid at room temperature will provide a shiny wet appearance to the product.
Moreover a liquid fat is easier to handle (pumping, metering, pouring etc.) compared to a solid fat.
Usually refined, bleached and deodorized vegetable oils are used for frying purpose.
Freezing
The first step in preparing the fried fish portion for freezing is air-cooling. This is usually
accomplished with the use of a fan or a series of fans. This allows the coating temperature to drop, while
at the same time allowing the batter coating to recover from the frying shock and also to stabilize itself.
The coated fish portions are then fed to the freezer through conveyor belts. Since the fried portions are
fragile, care should be taken to avoid contact between the portions while loading in the freezer. Freezing
is usually carried out in spiral freezers. Other types of IQF freezers can also be used depending on the
product and convenience. Freezing is completed when the internal and external temperature of the fish
portion drop to about -40°c.
Packaging and storage
The common deteriorative changes taking place during frozen storage of battered and breaded fish
products are desiccation, discolouration, development of rancidity etc. Application of proper packaging
prevents/retards these changes to a great extend.Conventional packaging materials like flexible plastic
films are not suitable for these products as they provide little mechanical protection to the products and as
a result the product gets damaged or broken during handling and transportation. Hence thermoformed
containers are commonly used for this purpose. The packed coated products are usually stored at -20°C.
Equipments in Battering and Breading process
Development in coating technology has been synonymous with development in machinery and
equipment. Prior to the introduction of machines breading lines in food processing plants consisted of a
conveyor surrounded by a personnel who battered and breaded by hand. The process was slow, tedious,
low production rates and difficult to maintain the hygienic standards. Today a large number of automatic
and highly sophisticated processing equipment of varying capacities are available. Commonly used
equipment in the production of coated products are grading equipment, peeling and de-veining
equipment, cooking equipment, meat bone separator, fish meat strainer, automatic band saw, forming
machine, kneading machine, pre-duster, battering and breading machine, fryer, freezing equipment such
as blast freezer, cryogenic thermal freezer, modular spiral belt freezer, fill and seal machine, vacuum
packing machine with gas fleshing capability etc.The introduction of modern machines results in the
growth of productivity and reduction of employment; it shortens the duration of technological processes,
and makes it easier to prepare more laborious but, at the same time, more attractive products for the
consumer.
Coated fish fillets
Fried coated fish fillet is a prominent food item in the European markets. Along with fried potato
chips it forms a substitute for lunch for majority of the floating population in Europe. Fresh water fish
fillet of table size and having minimum fin bones can be used for this purpose. Various stages in the
production of coated fish fillet are:
• Filleting
• Cold blanching
• Pre-dusting
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• Coating with batter
• Coating with bread crumbs
• Pre-frying
• Freezing
• Packaging
• Storage
Filleting: A fish fillet is a skinless, boneless fish loin cut along the central bone frame and trimmed free
.of loose or hanging meat. Skinless and boneless fish fillets can be prepared manually as well as using
filleting machines. While fillet yield is 30 to 40% with machine filleting, manual filleting gives better
yield.
To fillet, keep the fish on the chopping board and cut from behind the pectoral fin down to the
main bone and move the knife along the bone frame with minimum loss of meat. Remove the skin along
with scales by passing the knife along the skin layer. Also remove the belly flaps. Trim off any hanging
meat from the fillet and make it regular and uniform. Wash the fillets in chilled water and drain.
Cold Blanching: Dip the fillets in 5% brine solution containing 0.1 % citric acid for 3-5 minutes
depending upon the size grade and then drain off .
Pre-dusting: The fillets are then pre-dusted with a suitable pre-dust or dry batter mix itself. The excess
pre-dust adhered to the substrate is then removed either by shaking or using an air blower.
Battering: An adhesive type quick setting batter is usually used. A typical adhesive batter formulated at
CIFT, Kochi is given in Table 2. The ingredients are mixed evenly and one part of batter powder is mixed
with two parts of water to get the required consistency. The pre-dusted fillets are then coated with this
batter.
Table 2.Batter Ingredients
Maida
2000 g
Corn flour
200 g
Bengal gram
200 g
Salt
30 g
Guar gum
5g
Turmeric Powder
5g
Sodium tripolyphosphate(Food grade)
10 g
Breading: The batter coated fillets are further coated with bread crumbs. Generally medium size porous
crumbs having a relatively large granulation are used even though the selection of the crumbs depends
upon the requirement of the finished coated product. The bread crumbs are uniformly applied on the
product and the excess crumbs are then removed using an air blower. The coating pick up depends on the
viscosity of the batter and the type of crumbs and 30-3S% is generally obtained.
Pre-frying: After the application of bread crumbs the fillets are flash fried in hot vegetable oil for 20-30
seconds depending on the size grade of the fillets. The temperature of frying is maintained at 180-200
QC.
Freezing: Immediately after flash frying the fillets are cooled using a fan and then frozen in an IQF
freezer preferably a spiral freezer for the required time depending on the size of the fillets. The time is
adjusted by regulating the conveyer speed of the freezer.
Packaging: The frozen coated fillets are immediately packed in thennofonned containers or pouches
made of l Zum plain polyester laminated with 118).lm LDPE. A specified number of such consumer packs
are then packed in master cartons.
Storage: The packed cartons of frozen coated fillets are stored in a cold storage maintained at -20QC.
Fish fingers/Fish portions/fish sticks
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Fish fingers are regular sized portions cut from rectangular frozen blocks of fish fillet or fish
mince. A common size fish block in commercial practice in Europe is 47.9cm long, 2S.4 cm wide x 6 cm
thick weighing 7.S kg. On the production line the blocks are subdivided by a series of band saws and
subsequently cut into the desired width and shape. Fish fingers are made in to different shapes such as
rectangular, square, wedge and french cuts. For small-scale units, frozen slabs of 1.5 cm thick may be
convenient for cutting out fish fingers of uniform size. A typical British fish finger normally weighs about
28 g (1 oz) of which up to 50% of the total weight is contributed by the batter and crumbs. Accordingly a
rectangular piece of7.5x2.0x1.5 cm weighing about 15 g may give a final weight of28 g.
The frozen fish block is prepared by mixing fish fillet/mince with 0.6% sodium tripolyphosphate
and 1 % sodium chloride, placing in a frame of convenient size, pressing slightly and frozen to form a
solid block of fixed dimension. (The removal of fin bones from the fillets of fresh water fish of many
species is a difficult task.In such cases it will be better to prepare the fish block from the fish mince after
removing the fin bones using a fish meat strainer). The frozen block is cut into suitable uniform sizes.
These pieces are given a coating of pre-dust, batter and breading as in the case of coated fish fillets. The
battered and breaded fish fingers are flash fried in oil at 180-200 QC for 30 seconds. After cooling, the
fingers are frozen preferably in an IQF machine and packed in thermoformed trays or pouches and stored
at -20°C. The flow chart for production of fish finger is given in Fig.2
Fig. 2 Flow chart for production of fish fmgers
FROZEN FISH BLOCK

SIZE CUTTING INTO FISH FINGERS

PREDUSTING

BATTERING

BREADING

FLASH FRYING (30 seconds)

IQF~FREEZING

PACKAGING IN
THERMOFORMED TRA YS/ POUCHES

FROZEN STORAGE AT-20°C
The fish fingers when fried in vegetable oil develop a golden brown color with attractive
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appearance and odour. It has been observed that the sensory quality of fish finger developed from the
frozen block of fish fillets is superior to that developed from the block of nunce,
Molded fish products
Molded fish products occupy an important position among fishery products of commerce. A
variety of products like balls, burgers, cutlets, medallions, nuggets and surimi based products like seafood
analogs etc come under this category. They have all the beneficial features of fish along with attributes
contributed by ingredients. Molded fish products are very attractive, nutritious and tasty products
prepared from fish mince/surimi. The molded products have good market share in the Indian snack food
industry. These products also go to the export market and earn foreign exchange for the country.
Fish Cutlet
Fish cutlet has become a popular snack at celebrations, household functions, tea times etc. The
basic raw material required for preparation of this product is cooked fish meat generally from less costly
fresh water fish or cooked meat from skeletal frame obtained after filleting of fresh water fish. Rohu,
mrigal catla etc are ideal for this product. A common problem noticed in fresh water fish is the presence
of fin bones and an undesirable muddy odour. Fin bones to a great extent can be removed by passing the
fish mince through a fish meat strainer. Muddy odour can be masked by the use of mint leaves along with
other spices.
Ingredients
Cooked fish meat
1000 g
Salt
25 g (approx) (to taste)
Oil
125 ml
Green chilli
20 g
Ginger
25 g
Onion
250 g
Potato (cooked)
500 g
Curry leaves
20 g
Mint leaves
20 g
Pepper (powder)
3g
Clove (powdered)
2g
Cinnamon (powdered)
2g
Turmeric
2g
Batter mix
250 g
Bread crumb
300 g
Method of preparation
• Cook the dressed fish /Skeletal frame/mince in 2% brine for 30 minutes and drain off the water
• Remove the skin, scales and bones and separate the meat
• Mix the meat well with a little salt and turmeric powder in a homogeniser
• Fry chopped onions in oil till brown. Add curry leaves, chilly and ginger in chopped form and mint in
blended form and fry. Mix these with the cooked meat
• Add mashed potato and spices and mix well with the cooked meat
• Adjust the salt content to taste and shape 30 g each in round or oval form manually or using a
forming machine
• Batter with batter mix dispersed in water in the ratio 1: 2 and roll in breadcrumbs
• Freeze the cutlets preferably in an IQF machine.
• Pack in thermoformed trays/pouches and store at -20°C.
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Fish Balls
There are several varieties of fish, which do not command a ready market as fresh fish, but are
comparable to many table fish in nutritive value and other attributes. One of the ways of ensuring
effective utilization of such fish is to process ready-to-serve or ready-to-cook value added 'convenience'
products, for which there already exists great demand. Fish ball is one such product prepared using fish
mince and starch that can be processed as a coated product or as a heat-processed product in a suitable
fluid medium. Coated fish ball is a palatable and nutritious product prepared from mince of low cost
fishes. The preparation of fish ballis simple and requires only few locally available ingredients. Hence it
is an ideal product for small scale unitsMince of any fresh water fish is suitable for this product.

Ingredients
Fish mince
Corn starch
Ginger
Garlic
Pepper
Salt
Batter Powder
Bread crumbs

1000 g
50 g (5 %)
20 g
20 g
2g
10 g (1 %)
250 g
350 g

Process
• Allow the frozen fish mince to thaw. Wash the mince and drain.
• Add corn starch and salt to fish mince and mix thoroughly.
• Add ginger and garlic made into a paste along with pepper powder and mix thoroughly.
• Prepare balls of size 2-3 cm diameter.
• Cook in 1 % boiling brine for 10 minutes.
• Take out, drain and cool.
• Pre-dust the balls with the dry batter mix
• Using a bamboo skewer dip in batter prepared in the ratio 1:2 with water
• Apply bread crumbs
• Flash fry in vegetable oil
• Pack the balls in thermoformed trays
• Freeze at -40°C (Blast Freezer or IQF machine) and
• Store at -20°C
Fish Burgers (Fish Patties)
Fish burgers are more or less similar to fish cutlets but less spicy. Usually burgers are eaten
sandwiched with fresh vegetables and plain buns. White meat fish mince from lean fish is generally used
for burger preparation. Cooked mince is mixed with salt, cooked potato, fried onion, flour, spice mixture
and formed into the preferred shape. Generally, the starch content is to be kept below 15% and the meat
content must not be less than 30% for ensuring a meaty flavour. Burgers are battered, breaded and flash
fried before packing and freezing.
Ingredients
Fish Mince (cooked)
Potato
Corn starch
Onion
Salt

1000 g
250 g
100 g
200 g
15 g
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Pepper
Spice Mixture
Batter
Bread crumbs

2g
2g
200 g
300 g

Fish Medallion
This is a battered and breaded product prepared from fish mince. Fish mince from low cost fresh
water fish is commonly used for this product.
Ingredients
Fish Mince (cooked)
Corn flour
Salt
Mixed Spices
Batter mix
Bread crumbs

1000 g
100 g
15 g
0.2 g
250 g
300 g

Process
• Mix fish mince with corn flour, salt and spices
• Fill in food grade thick polythene tubes of 80 mm diameter and freeze in IQF machine
or blast freezer.
• Cut in to slices of20 mm thickness using a band saw.
• Pre-dust with the dry batter mix.
• Coat with batter prepared in the ratio 1:2 with water'
• Coat the battered medallion with bread crumbs
• Flash fry the coated medallion in vegetable oil for 30 seconds.
• Pack in thermoformed trays
• Freeze at -40°C (Blast Freezer or IQF machine) and
• Store the products at-20°C
Coated Seafood Analogs
Several value added seafood analogs can be made from surimi prepared from fresh water fish such
as rohu, tilapia etc. These include imitation shrimp, lobster tails, scallops, crab claws and crab shreds. All
these imitation products can be further converted into the respective coated products by the application of
battering and breading process. These sea food analogs possess the accepted texture, flavour and
appearance of the authentic products.
Coated Products from Fresh Water Prawns
Delicious and attractive coated products can be prepared from fresh water prawns such as crayfish
and scampi. Coated fresh water crayfish is an important product in USA where it is often served as a
snack dish or an appetizer. Scampi (Macrobrachium rosenbergii) is an importantfresh water shellfish in
India. Coated products in different forms such as butterfly, fantail round and peeled and de-veined can be
prepared from scampi. Scampi in the size range 26/30 to 31140 counts/ kg are generally used for this
purpose. The production process involves nine steps as shown below:
Preparation of raw material: This includes the preparation of prawns in different forms such as butterfly,
fantail round and peeled and de-veined and washing and draining .
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