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cY¨ msi¶Y wb‡`©wkKv

gvQ (Fish)

gvQ mwVKfv‡e wngvwqZ I c¨v‡KwRs Ki‡j wngvwqZ Ae¯’vq `xN© mgq msi¶Y Kiv hvq| G‡Z Aek¨ mg‡qi mv‡_ mv‡_ gv‡Qi 

mvgwMÖK ¸YMZgv‡bi Aebgb n‡Z cv‡i| cÖvqB N‡U Ggb ¸YMZ gvb Aebg‡bi (quality degradation) K‡qKwU aiY 

wb¤¥iƒc:

 

 1. wngvwqZ Kivi c~‡e© e¨vK‡Uwiqvi cÖfv‡e `yM©Ü (off-odor and flavor)|

 2. gv‡Qi wUm¨yi ¯^vfvweK MV‡bi ¶wZ, gv‡Qi k³ n‡q hvIqv (toughness), wngvwqZ gvQ Mjv‡bvi mgq cvwb †ei   

  nIqvi cÖeYZv (tendency for dripping), hv g~jZ wd«Rv‡i `xN© mgq ivLvi Kvi‡Y ev wd«Rv‡ii D”P ZvcgvÎvq   

  msi¶Y (high freezer temperature), A_ev wd«Rv‡ii ZvcgvÎvi IVvbvgvi (fluctuation) Kvi‡Y n‡q _v‡K|

 3.  µwUc~Y© c¨v‡KwRs ev †MøwRs (packaging or glazing)- Gi Kvi‡Y ev wd«Rv‡ii D”P ZvcgvÎvq `xN© mgq ivL‡j A_ev  

  gv‡Qi cÖRvwZ †f‡` `xN©¶Y wd«Rv‡i ivL‡j `yM©Ü (rancid off-odor or flavor) Ges gwiPvi gZI (rustic) n‡Z   

  cv‡i| G‡¶‡Î Pwe©hy³ gvQ¸‡jvi (fatty fish) ¶wZ nIqvi m¤¢vebv †ewk _v‡K|

 4. h‡_vchy³ c¨v‡KwRs wKsev †MøwRs bv n‡j gvQ ïwK‡q k³ n‡q hvIqvi m¤¢vebv _‡K| GB NUbv‡K mvaviYfv‡e   

  wd«Rvi evY© (freezer burn), †Wwm‡Kkb (desiccation) ev wWnvB‡Wªkb (dehydration) e‡j|

 5.  is-Gi cwieZ©b nq| nvjKv ev mv`v gvs‡mi gvQ Kvj‡P n‡q †h‡Z cv‡i| Ab¨w`‡K, jvj, Kgjv ev njy` is‡qi gvQ   

  (carotenoid pigmented fish) †hgb- I‡mb cvP© (ocean perch) Ges m¨vjgb (Salmon) QvovI AviI wKQz   

  gv‡Qi jvj is weeY© n‡q †h‡Z cv‡i|

wngvwqZ gv‡Q ¸YMZ gvb nªv‡mi cÖKvi †f`

wngvwqZ gvQ RvZxq c‡Y¨i (frozen fish products) ¸YMZ gvb nªv‡mi †¶‡Î wb‡Pi KviY¸‡jv ¸iæZ¡c~Y©:

 1.  AšÍwb©wnZ KviY (intrinsic factors):

  K.  wngvwqZKi‡Yi mgq gv‡Qi Ae¯’vi mv‡_ cywó¸‡Yi m¤cK© Av‡Q| Avevi wngvq‡bi mgq gvQ wW¤^vYy cwiù‚U‡bi   

   (spawning) avcI wngvwqZ gv‡Qi AvK…wZ (appearance) Ges MVb (texture) Dfq‡KB cÖfvweZ  Ki‡Z cv‡i|

  L.  †Kvb c×wZ‡Z gvQ aiv n‡q‡Q Ges KZUv mn‡R aiv n‡q‡Q Zv gv‡Qi gvsmj As‡ki  wcGBP (pH)- †K cÖfvweZ  

   Ki‡Z cv‡i| wb¤¥ wcGBP ev G¨vwmwWK KW †cwk (acidic cod muscle) wngvwqZ msi¶YvMv‡i Zzjbvg~jKfv‡e   

   k³ n‡Z †`Lv †M‡Q |

  M.  gvQ g‡i hvevi ci Gi †ckx¸‡jv k³ n‡Z _v‡K| GB cÖwµqv‡K †ckx ms‡KvPb (rigor mortis) ejv nq| wngvwqZ   

   Kivi mgq †ckx ms‡KvP‡bi Ae ’̄v (stage of rigor mortis) gv‡Qi ¯̂vfvweK MVb (texture) Ges AvK…wZ‡Z 
   (appearance) cwieZ©b Avb‡Z cv‡i| †hgb- hw` gv‡Qi †ckx k³ nIqvi c~‡e© (pre-rigor) ev Zv k³ nIqvi   

   cÖwµqv ïiæ nIqvi mgq (during rigor) gvQ wngvwqZ Kiv nq, Zvn‡j wngvwqZ cY¨ (gvQ) ivbœvi mgq wKsev   

   Mjv‡bvi mgq †eu‡K hvIqv ev †d‡U hvevi m¤¢vebv _v‡K| †ckx ms‡KvP‡bi †h cÖwµqvwU ïiæ nIqvi ci wngvq‡bi  

   gva¨‡g eÜ n‡q wM‡qwQj, gv‡Qi eid Mjv‡bvi mgq Zv Avevi ïiæ n‡e| 

gv‡Qi ¸YMZ gvb Aebg‡bi cÖfveK ev KviY mg~n
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2.  wngvwqZ Kivi c~‡e© gvQ a‡i ivLvi c×wZ (holding procedures prior to freezing):
 ¸YMZ gvb wVK ivLvi Rb¨ wngvwqZ Kivi c~‡e© gvQ Kg mgq Ges 0

0

 †m./32

0 

dv. ZvcgvÎvq ivLv DwPZ|  GKwU   

 M‡elYvq †`Lv wM‡q‡Q, †h gv_v Qvov‡bv I Af¨šÍixY A½-cÖZ¨½ †ei Kiv †nvqvBwUs (whiting) gvQ, †h¸‡jv wngvwqZ

 Kivi c~‡e© 2 w`b ei‡d ev 0

0

 †m./32

0 

dv.- G ivLv n‡qwQj, †m¸‡jv wngvwqZ Kivi ci 12 gvm ¸YMZ gvb fvj wQj|   

 Ab¨w`‡K, †h gvQ¸‡jv wngvwqZ Ki‡Yi Av‡M 4 w`b ei‡d ev 0

0

 †m./32

0 

dv.- G ivLv n‡qwQj, Zv ïay 6 gvm   

 ¸bMZ gv‡bi w`K w`‡q fvj wQj| 

3.  c¨v‡KwRs Dcv`vb A_ev Ave„ZKiY (packaging material or glaze):
 †MøR/c¨v‡KwRs, wKsev Df‡qi mgwš^Z e¨env‡ii gva¨‡g wngvwqZ Av¯Í gvQ Ges grm¨cY¨ †_‡K Av`ª©Zv nªvm eÜ Ki‡Z   

 n‡e| Ab¨_vq gvQ Ges grm¨cY¨ weeY© nq, Z¡K ïwK‡q hvq Ges gvsmj Ask¸‡jv k³ I cvZjv n‡q hvq| wewfbœ   

 iK‡gi †MøwRs `ªe¨ †hgb- A¨vjwR‡bU (alginate), †cKwU‡bU wdj¥ (pectinate film) A_ev †gvg (wax) e¨env‡ii   

 civgk© †`Iqv n‡q‡Q, Z‡e ice glazing, ev gv‡Qi Ici ei‡di cvZjv AveiY †`Iqv mnR I Kvh©Ki| cvwb‡Z `ªebxq   

 G¨vw›UAw·‡W›U †hgb, G¨vmKiweK G¨vwmW †MøwRs wgkª‡Y †hvM Ki‡j Zv ei‡di AveiY †`Iqv ev eidv”Q‡bœi   

 Kvh©KvwiZv AviI evovq e‡j †`Lv wM‡q‡Q|

4.  wd«wRs †iU (freezing rate):
 hLb gv‡Qi †cwk¸‡jv 0

0

 ‡m.Gi wb‡P ivLv nq (sub-freezing temperature) ZLb gv‡Qi †ckxi ZvcgvÎv 28-30

0

 dv  

 (-2.2 †_‡K -1.1

0

 ‡m.)- G †cŠuQv Aewa Kg‡Z _v‡K| GB ch©v‡q wUm¨yi †fZ‡i ei‡di ùwUK (ice crystals) ˆZwi ïiæ  

 nq Ges ZvcgvÎv Zzjbvg~jK fv‡e w¯’i _v‡K| hLb †ewki fvM †Kvlxq cvwb wngvwqZ n‡q hvq, ZLb †ckxi ZvcgvÎv   

 (muscle temperature) Avevi `ªæZ nªvm cvq| GUv ZZ¶Y Pj‡Z _v‡K, hZ¶b bv GwU cwi‡e‡ki ZvcgvÎvi   

 mvg¨e¯’vq (equilibrium) Av‡m| hw` RgvU evavi nvi `ªæZ nq, †Kv‡li g‡a¨ †h eid ùwUK ˆZwi nq Zv msL¨vq A‡bK  

 wKš‘ AvKv‡i †QvU n‡e d‡j wUm¨y¸wji mvgvb¨ ¶wZ n‡e| Ab¨w`‡K, RgvU evavi nvi axi n‡j ùwUK AvKv‡i eo Ges   

 msL¨vq Kg n‡e Ges wUm¨yi ¶wZ †ewk n‡e| GB ¶wZ †cÖvwU‡bi ¯^vfvweKZv bó Ki‡e (denaturation) bvbv fv‡e   

 †hgb- cvwb aviY ¶gZv K‡g hvIqv, †KvlwSwjøi e¨vcb ¶gZv (membrane permeability) nªvm, GbRvBg wbtmi‡Yi  

 gva¨‡g †Kvlxq Dcv`vb ¶wZMÖ¯Í (disruption of cellular components) nIqv BZ¨vw`| G me cwieZ©b Mjv‡bvi   

 (thawing) mgq cvwb wbM©gY (drip loss) I m¤¢ve¨ NªvY ev ¯^v` (flavor) cwieZ©‡bi gva¨‡g eySv hvq|

5.  Mjv‡bvi cÖwµqv (thawing method):
 wngvwqZ gvQ Mjv‡bvi c×wZ c‡Y¨i ¸YMZ gvb cÖfvweZ Ki‡Z cv‡i | Mjv‡bvi mgq Lye `xN© nIqv DwPZ bq, bZzev   

 e¨vK‡Uwiqv e„w× ev c„‡ôi wWnvB‡Wªkb (surface dehydration) NU‡Z cv‡i | `xN©¶Y c‡Y¨i ZvcgvÎv 0-0.6

0

 ‡m.   

 Gi g‡a¨  _vKv DwPZ bq, G‡K SzuwKc~Y© ch©vq ejv nq| KviY G‡Z Rjxq Ask K‡g hvIqvq †cÖvwU‡bi ¶wZ n‡Z cv‡i|   

 Ab¨w`‡K, cY¨ Mjv‡bvi c×wZ Lye `ªæZ nIqvI DwPZ bq| KviY, G‡Z D”P ZvcgvÎvq evB‡ii Ask Mj‡e, wKš‘ †fZ‡ii  

 Ask RgvU †_‡KB hv‡e|  `ªæZ Mjvi Kvi‡Y eid ùwUK¸‡jv †Kv‡li wSwjø †f‡O †d‡j (rupture cell membrane) hv  

 cywó Dcv`vb, Av`ª©Zv Ges NªvY `ªæZ Kwg‡q †d‡j | 

6. wd«Rv‡ii ZvcgvÎv (freezer temperatures):
 dj Ges mewRi gZB wngvwqZ Kivi ci gv‡Qi gvs‡mI (flesh) ivmvqwbK cwieZ©b Ae¨vnZ _v‡K| ¸YMZgv‡bi GB   

 Aebgbxq cwieZ©b (deteriorative change) msi¶YvMv‡ii D”P ZvcgvÎvq AviI e„w× cvq Ges wbæ ZvcgvÎvq Zv   

 ax‡i nq| 
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wbqwš¿Z bgybv (Control Sample) †_‡K GKwU cY¨ cÖ_g hLb wfbœ Ae¯’vq cvIqv hvq Zvi c~‡e©i mßvn msL¨v*

msi¶‡Yi mgq †iwd«Rv‡ikb h‡š¿ PµvKvi hvwš¿K Kvh©µg (cyclical operation of refrigeration unit) I msi¶YvMvi 

†_‡K cY¨ Avbv-‡bIqvi Kvi‡Y ZvcgvÎv KL‡bvB w¯’i ivLv m¤¢e nq bv| Z‡e †MøRW I †gvoKRvZ gv‡Qi ¯^vfvweK 

Av`ª©Zv nªv‡mi nvi Kgv‡Z ZvcgvÎvi ZviZg¨ hZUv m¤¢e wbqš¿‡Y ivLv DwPZ| GwU c‡Y¨i D”P ¸Ygvbmn m‡e©v”P 

msi¶YKvj wbwðZ Ki‡Z mnvqK n‡e|

cY¨ ZvcgvÎv Abymv‡i msi¶‡Yi mßvn msL¨v

-18

0

 ‡m.

0

0

 dv.

-23

0

 ‡m.

-10

0

 dv.

-29

0

 ‡m.

-20

0

 dv.

 wb‡`©kK ˆewkó¨

(determinant attribute)

    55       55        76   †d¬fvi (MÜ/¯^v`)wPswo (Shrimp,)- meyR, 

gv_vwenxb, †MøRW, 5 cvDÛ KvU©b

     5       10        26    †÷ªBb gvb (Strain value)Avjv¯‹v †cvjvK mywiwg, 

eøK (Alaska Pollack 
Surimi)

    37       42        70  †d¬fvi (MÜ/¯^v`)

m¨vjgb (Salmon)- m¤c~Y©fv‡e 

Pvgov Qvov‡bv, †MøRW

-18

0

 ‡m. ZvcgvÎvq ev Zvi wb‡P wngvwqZ gvQ msi¶‡Yi mgq*

cY¨ †gvoKRvZ m¤c~b© ev gv_v I Aš¿ Qvov 

(Packaged Whole or Headed and Gutted)
UzK‡iv I nvo wenxb

(Pieces and fillets)

 10-12 gvm  8-10 gvmPwe©nxb gvQ, †M¬RW

 6-10 gvm  4-8 gvm

gvSvwi Pwe©hy³ Ges 

Pwe©hy³ gvQ, †M¬RW

    15      35        77  0

0

 dv‡ibnvBU- G AvK…wZ

     10 I -20

0

 dv‡ibnvBU- G MÜ 

KW gv‡Qi UzK‡iv (Cod 
fillets) - 5 cvD‡Ûi ¯^”Q 

c¨v‡K‡U †gvov‡bv (cello 
wrapped)

*m~Ît WweD.Gd.Gj.I  cÖ‡R± #110wm ÒwngvwqZ mvgyw`ªK  Lv`¨ D”P gvb eRvq †i‡L  `xN© mgq msi¶‡Yi Ici  ZvcgvÎvi 

cÖfveÓ ["The Effects of Cold Storage Temperature on the High Quality Shelf Life of Selected Frozen Seafood."]

7. cÖRvwZi ˆewPÎ¨ (Species variation):
 wngvwqZ Kivi Rb¨ gvQ Pwe©hy³ I Pwe©nxb- GB `yB †kªYx‡Z wef³ Kiv nq| Pwe©hy³ gv‡Qi kix‡i †Zj ev Pwe© _v‡K- hv   

 `yM©Ühy³ n‡q †h‡Z cv‡i| G‡K RviYRwbZ cPb (oxidative rancidity) e‡j| Pwe©nxb gv‡Qi (lean fish) mvgvb¨   

 cwigvY †Zj ev Pwe© _vK‡Z cv‡i| wKš‘ GZ Kg cwigv‡Y †h Zv‡Z `yM©Ü Lye gvivZ¥K mgm¨v bq| `yM©Ü ˆZwi wbqš¿‡Y   

 wewfbœ ai‡bi c¨v‡KwRs DcKiY, A¨vw›UAw·‡W›U (antioxidant dips), †M¬R (glaze) BZ¨vw` e¨envi Kiv nq| gvSvwi   

 Pwe©hy³ cÖRvwZ Av‡Q, †h¸‡jv‡K nq Pwe©hy³ ev Pwe©nxb †kªYx‡Z †djv hvq, Z‡e `xN© mgq msi¶‡Yi cwiKíbv _vK‡j   

 SzuwK Gov‡Z †m¸‡jv‡K mvaviYZ Pwe©hy³ wn‡m‡e we‡ePbv Kiv nq| wKQz cÖRvwZi gv‡Qi †Zj ỳM©ÜZvi (rancidity) cÖwZ Kg  

 ms‡e`bkxj| wKš‘ †ewk †Zj ev Pwe© RvZxq Dcv`vb _vKv gv‡b ¸YMZgvb A¶zbœ †i‡L msi¶‡Yi †gqv` K‡g hvIqv   
 (shorter good quality storage life)|

 gvQ msi¶‡Yi Kvw•LZ †gqv‡`i mvims‡¶c wbæ¤¥iƒct

WweD.Gd.Gj.I  cÖ‡R± #110wm Abyhvqx -23

0

 ‡m. - G ev Zvi †P‡q Kg ZvcgvÎvq D”P  ¸Ygvb eRvq †i‡L msi¶‡Yi †gqv` 

cÖvq wØ¸Y Kiv hvq|

msi¶YvMv‡ii ZvcgvÎv wKfv‡e DbœZ gvbm¤cbœ msi¶YKv‡ji Dci cÖfve †d‡j Zvi K‡qKwU D`vniY wb¤¥iƒc:
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†kªYx Abyhvqx gv‡Qi cÖRvwZ

†ewk Pwe©hy³

(Fatty)
Kg Pwe©hy³

(Lean)

AvBo gvQ (Alewives)
AvUjvw›UK n¨vjvevU (Atlantic 
Halibut)
†fUwK gvQ (Barracuda)
†fUwK gvQ (†WvivKvUv) (Bass, 
striped)
eøywdk (Bluefish)
evUviwdk (Butterfish)
Uzwb gvQ (eo Rv‡Zi-AvUjvw›UK 

gnvmvMixq) (Bonito)
gv¸i RvZxq gvQ (Catfish)
Kvc© RvZxq gvQ (Carp)
Cj gvQ (Eel)
†nwis gvQ (Herring)
KvRj †MŠwi (Jack Mackerel)
ivR †MŠwi (King Mackerel)
g¨vKij gvQ (Mackerel)
gv‡jU gvQ (Mullet)
mvej gvQ (Sable Fish)
m¨vgb gvQ (Salmon)
mvwW©b gvQ (Sardines)
¯‹zc gvQ (Pwe©nxb) (Scup-porgies)
P›`bv (Shad)
nvOi (†QvU Rv‡Zi) (Shark -dogfish)
wkc‡kW (GK RvZxq eo mvgyw`ªK gvQ) 

(Sheepshead)
†kvj gvQ ( †QvU Rv‡Zi) (Smelt)
jvj mœ¨vcvi (Snapper, red)
†Kvivj (Sturgeon)
†cvqv (Sucker)
Z‡ivqvj (Swordfish)
UªvDU (mvgyw`ªK) (Weakfish-sea 
trout)

iæcvwj gvQ (Whitefish)
†fUwK (mvgyw`ªK) (Bass, sea)  
Kv‡jvgvQ (Blackfish)
KW gvQ (Cod)
†cvqv gvQ (Croaker)
KvuPwK gvQ (Cusk)
jvj †fUwK (Dru Flounder)
mvgyw`ªK †evqvj (Fluke)
†Kvivj (Grouper)
¸u‡ov gvQ (Grunt)
KW RvZxq mvgyw`ªK gvQ (Haddock)  
GK Rv‡Zi eo mvgyw`ªK gvQ (Hakem, 
red)
cÖkvšÍ gnvmvMixq n¨vjvevU (Pacific 
Halibut)
gvwj©b (GK cÖKvi eo mvgyw`ªK gvQ) 

(Marlin)
mvgyw`ªK KB gvQ (Ocean Perch)
nj‡` KB (Perch, yellow)
†QvU evb gvQ (Pickerel)
evb gvQ (Pike)
`xN© miæ KW RvZxq gvQ (Pollack)
iƒcPvu`v RvZxq gvQ (Pompano)
†¯‹U gvQ (Skate)
†kvj gvQ (Sole)

UxKv: Pwe©nxb gvQ n‡jv 2% Gi Kg Pwe©hy³ gvQ; 2% A_ev Zvi †ewk †Zj mg„× gvQ¸‡jv‡K gvSvwi Pwe©hy³ ev Pwe©hy³ 

gvQ wn‡m‡e we‡ePbv Kiv nq| cÖRvwZ, gvQ aivi AÂj I eQ‡ii †Kvb mg‡q gvQ aiv n‡q‡Q Zvi Ici Ges gv‡Qi 

kix‡ii As‡ki Ici Pwe©i cwigv‡Yi ZviZg¨ nq| gv‡Qi †jR Ges †c‡Ui w`‡Ki gvs‡m Pwe©i cwigvY †ewk _v‡K| gv‡Qi 

Mvp is-Gi gvs‡m (dark meat) mv`v is-Gi gvs‡mi (white meat) Zzjbvq †ewk †Zj _v‡K|
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KvuPv ev ivbœvK…Z Dfq ai‡Yi wngvwqZ †eª‡WW wdm w÷K (breaded fish sticks), Ges Ab¨vb¨ cÖwµqvRvZK…Z grm¨cY¨ A‡bK 

ai‡Yi KvuPvgvj †_‡K ˆZwi nq; d‡j †Kv‡bv fv‡eB G¸‡jvi Kvw•LZ ¸Ygvbmn msi¶‡Yi †gqv` wbY©q Kiv hvq bv| Gai‡Yi 

c‡Y¨i m‡e©v”P ¸YMZgvb eRvq ivL‡Z †m¸‡jv‡K -18

0

 ‡m.  ev Zvi Kg ZvcgvÎvq gRỳ  Kiv DwPZ| GQvov DbœZgv‡bi c¨v‡KwRs 

DcKiY e¨envi Kiv Ges msi¶‡Yi mgq ZvcgvÎvi IVvbvgv LyeB mxwgZ ch©v‡q ivLv DwPZ|

B`vwbs nvo Qvov‡bvi cÖhyw³ DbœZ n‡Z _vKvq, gv‡Qi wKgv (minced fish) AviI mnRjf¨ n‡”Q| G¨vw›UAw·‡W›U Ges AZ¨šÍ 

fv‡jv gv‡bi c¨v‡KwRs e¨envi bv Ki‡j, AwZwi³ n¨vÛwjs Gi d‡j Aw·‡Wkb †e‡o hvq I gv‡Qi wKgvi (minced fish) 
msi¶YKvj D‡jøL‡hvM¨ nv‡i K‡g hvq| aviYv Kiv nq, mvaviYZ gv‡Qi UzK‡ivi (fillets) msi¶YKvj hv n‡e, wKgvi (minced 
fillets) msi¶YKvj Zvi GK Z…Zxqvsk n‡e| Avi gv‡Qi wKgv hw` KvUv Qvov‡bvi mg‡q KvuUvq †j‡M _vKv gvsm w`‡q ˆZwi nq, 

†mB wKgvi msi¶YKvj mvaviY wKgvi msi¶YKv‡ji GK-Z…Zxqvsk| D`vniY¯^iƒc, wngvwqZ gv‡Qi UzK‡ivi (frozen fish 
fillets) msi¶YKvj (shelf life) hw` bq gvm nq, Z‡e wKgv Kiv gv‡Qi UzK‡ivi (minced fillet) msi¶YKvj K‡g wM‡q wZb 

gvm n‡e; Avi nvo Qvov‡bv c×wZ‡Z msM„nxZ grm¨c‡Y¨ wKgvi †¶‡Î msi¶YKvj n‡e GK gv‡mi wKQz †ewk| GB m¤cwK©Z 

AviI Z_¨ GB g¨vbyqvj ev wb‡`©wkKvi Fish, Comminuted, Deboned and Minced- Gi AvIZvq eY©bv Kiv Av‡Q|

mywiwg (Surimi) nj gv‡Qi wKgv †_‡K ˆZwi A‡c¶vK…Z ¯^v`nxb Ges MÜnxb †c÷; GwU w`‡q bvbv iK‡gi mvgyw`ªK Lvevi, †hgb 

AweKj Mj`v wPswoi †jR I KvuKovi cv Gi gZ K‡i ˆZwi Kiv nq| mywiwg ˆZixi Av‡M †aŠZKi‡Yi gva¨‡g wKgv †_‡K i³, 

cvwb‡Z `ªeYxq c`v_©, †Zj BZ¨vw` †ei K‡i †bIqv nq| Gici †aŠZ Kiv wKgv †_‡K cvwb wb®‹vkb K‡i µvBIcÖ‡U±¨v›Um 
(Cryoprotectants) †hgb wPwb, cwjdm‡dU BZ¨vw` †gkv‡bv nq| G‡Z †cÖvwU‡bi ¶q †iva (denaturation) I wngvwqZ 

Ae¯’vq Gi `„pZv (gel strength) eRvq ivLv hvq| mywiwg cY¨¸‡jv †_‡K †avqvi mgq AwaKvsk Rjxq `ªeY‡hvM¨ Dcv`vb I 

†Zj `~i n‡q hvIqvq, mywiwg c‡Y¨ wKgv Kiv gv‡Qi Zzjbvq RviYRwbZ `yM©Ü (oxidative rancidity) Kg N‡U| mywiwg msi¶‡Yi 

Rb¨ wba©vwiZ ZvcgvÎv n‡jv -18

0

 ‡m. ev ZviI Kg|

Alaska Pollack Surimi-i m¤¢ve¨ msi¶‡Yi mgq wb¤¥iƒc:

wngvwqZ cÖ¯‘ZK…Z gv‡Qi cY¨

ZvcgvÎv

-18

0

 ‡m.

-23

0

 ‡m.

-29

0

 ‡m.

msi¶YKvj (mßvn)

5

10

26

*†mvm©t WweD.Gd.Gj.I  cÖ‡R± #110wm ÒwngvwqZ mvgyw`ªK  Lv`¨ D”P gvb eRvq †i‡L  `xN© mgq msi¶‡Yi Ici  ZvcgvÎvi 

cÖfve|Ó
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gv‡Qi ¸YMZgv‡bi Ici wngvwqZ KiY Ges Mjb cÖwµqvi cÖfve

(Effects of Freezing and Thawing on Quality of Fish)

AbymÜvb

(Investigation)
ei‡d msi¶Y I RgvU evav‡bvi wewfbœ c×wZi cÖfve cix¶Y n‡qwQj| Mjv‡bv I msi¶‡Yi 

cwi‡ek GKB ivLv n‡qwQj|

djvdj

(Result)
ei‡d msi¶‡Yi d‡j wSwjøi (membrane) Ici cÖfve AwZ mvgvb¨, ev †Kvb cÖfveB c‡owb|

ei‡d msi¶‡Yi mgqmxgv hvB †nvK bv †Kb, cieZ©x GKwU AwZwi³ wngvqb-Mjb P‡µi 

(freeze-thaw cycle) cieZ©x‡Z GKwU AwZwi³ RgvUKiY-Mjb Pµ cÖ‡qv‡Mi ci ïaygvÎ 

ei‡d msi¶‡Yi PvB‡Z †ewk gvÎvq GbRvBg (enzymes) kbv³ Kiv wM‡q‡Q| ª̀æZ 

RgvUKi‡Yi (freezing) d‡j wSwj¸‡jvi Lye Kg fvsMb †`Lv †M‡Q|

Dcmsnvi 

(Conclusion)
`ªæZ RgvUKiY (fast freezing) Kiæb|

AbymÜvb

(Investigation)
gvQ †MøwRs‡qi mgq ZvcgvÎvi Awbevh© e„w×i cÖfve AbymÜvb Kiv n‡qwQj| †MøwRs cÖwµqvi 

ci `ªæZ MwZ‡Z wngvwqZ ZvcgvÎvq cybt RgvUKib Ges axi MwZ‡Z wngvwqZ ZvcgvÎvq 

cybt RgvUKib c×wZ‡Z Mjb cÖwµqv‡qi mgq †h cwigvb Rjxq c`v‡_©i  ¶q nq Zvi 

cwigvb Abygvb I Zzjbv Kiv n‡qwQj| 

djvdj

(Result)
†MøwRs‡qi ci hZ `ªæZ msi¶YvMv‡ii ZvcgvÎv Kvw•LZ ¯Í‡i bvgv‡bv n‡qwQj, Mj‡bi mg‡q 

cvwb †ei nIqv I gvK©vi GbRvBg (marker enzymes ) Gi wbtm¦iY (leakage) ZZUvB Kg 

n‡qwQj| †mbmwi g~j¨vq‡b (sensory test) ¯^v‡`i †¶‡Î `y‡Uv wfbœ MÖæ‡ci/fv‡Mi gv‡Qi g‡a¨ 

cv_©K¨ fvjfv‡eB Avjv`v Kiv wM‡qwQj|

Dcmsnvi 

(Conclusion)
gvQ †MøwRs‡qi ci Kvh©Kifv‡e c~Yivq wngvwqZKiY (refreeze)  Kiv Avek¨K|

AbymÜvb

(Investigation)
wngvwqZ msi¶‡Yi mgq (frozen storage time) I ZvcgvÎv (temperature), Ges wewfbœ 

Mjb c×wZi (thawing method) cÖfve wb‡q cix¶v Kiv n‡qwQj|

djvdj (Result) wngvwqZ msi¶‡Yi †¶‡Î mePvB‡Z ¸iæZ¡c~Y© cÖfveK nj ZvcgvÎv| D”P ZvcgvÎv (-18

0

 ‡m.) 

wSwjøi MVb‡K hZUv cÖfvweZ K‡i, wb¤¥ ZvcgvÎv (-40

0

 ‡m.) ZZUv K‡i bv| †mbmwi g~j¨vqb 

(sensory or organoleptic evaluation)- Gi †¶‡ÎI D”P I wb¤¥ ZvcgvÎvq msi¶‡Yi 

g‡a¨ Zvrch©c~Y© cv_©K¨ cwijw¶Z n‡q‡Q| wewfbœ Mjb c×wZi mgš^‡q wngvwqZ msi¶‡Yi 

†gqv` I ZvcgvÎvi cÖfve wb‡q cix¶v Kiv n‡qwQj| Zv‡Z †`Lv †M‡Q, wb¤¥ ZvcgvÎvq ivLv 

gv‡Qi †¶‡Î `ªæZ Mjb cÖwµqv gv‡Qi †mbmwi gvb (sensory value) Ges ˆRe ivmvqwbK gvb 

(biochemical properties) Gi Ici cÖfveK wn‡m‡e †ekx ¸iZ¡c~Y©| msi¶‡Yi mgq hvB 

†nvK bv †Kb, mvaviYZ axi Mjb cÖwµqvi †P‡q `ªæZ Mjb cÖwµqvq Kg cwigvY wSwjø webó 

(disintegration) nq|

Dcmsnvi 

(Conclusion)
D”P ¸Ygvb m¤cbœ wngvwqZ grm¨cY¨ †c‡Z, GKwU wb¤¥ I w¯’i ZvcgvÎv (cÖvq -30

0

 ‡m.) 

eRvq ivLv DwPZ| Lvevi mgq m‡e©v”P ¯^v` †c‡Z n‡j wngvwqZ gvQ Aek¨B `ªæZ Mjv‡Z n‡e|



AbymÜvb 

(Investigation)
gv‡Qi Bw›`ªq (†Pv‡L †`Lv ev ïu‡K †evSv hvq Ggb) ¸bv¸b Ges ˆRe-ivmvqwbK ¸bv¸‡bi 

cwieZ©b cix¶v Kiv n‡qwQj| hvwš¿Kfv‡e gvQ e¨e¯’vcbvi PviwU wfbœ cÖwµqvq RgvUKiY 

(industrial freezing and handling) Zzjbv Kiv n‡qwQj| wb‡¤¥ D‡jøwLZ gv‡Qi Ae¯’vi 

cÖfve cix¶v Kiv n‡qwQj| †hgb- GKKfv‡e ev eø‡K wngvwqZ gvQ, m¤c~Y© ev UzK‡iv Kiv 

Dfq iK‡gi gvQ; cybivq wngvwqZ Kiv gvQ; msi¶Y Kiv ev msi¶Ynxb gvQ|

djvdj

(Result)
wngvMv‡i gRy` Kivi Av‡M cyb:RgvU evuav‡bvUvB (refreezing) me‡P‡q ¸iæZ¡c~Y© cÖfveK| 

ms‡e`bkxjZv wfwËK MVb g~j¨v‡q‡b (sensory evaluation for texture) cybtRgvU 

evuav‡bvB wQj GKgvÎ cÖfveK, Ges cÖ_gevi RgvU evuav‡bvi (first freezing) PvB‡Z 

cybtRgvUK…Z (refreezed) gv‡Q †ekx gvÎvi GbRvBg wbtmiY cwijw¶Z nq| msi¶‡Yi ci, 

ïiæ‡Z c„_K fv‡e wngvwqZ gvQ I eø‡K wngvwqZ gv‡Qi g‡a¨ GbRvBg wbtmi‡Yi cv_©K¨ 

¯cófv‡e †`Lv hvq, †hLv‡b c„_K fv‡e wngvwqZ gvQ¸‡jv A‡c¶vK…Z Kg GbRvBg wbtmiY 

K‡i| Bw›`ªq g~j¨vq‡b (sensory evaluation) c„_K fv‡e msiw¶Z gv‡Qi MÖnY‡hvM¨Zv †ewk 

†`Lv †M‡Q | G‡Z †evSv hvq †h, cybtRgvU evuav‡bvi ci msi¶YvMv‡i ivL‡j cÖ_g wngvwqZ 

Kivi mgq n¨vÛwjs-Gi ZviZ‡g¨i Kvi‡Y ¸bMZgv‡bi Dci cÖfve A‡bK e„w× cvq| 

Dcmsnvi 

(Conclusion)
m¤¢e n‡j cybivq wngvwqZ Kiv Gwo‡q Pjyb A_ev cÖ_gevi wngvwqZKiY h_vm¤¢e Av`k© Dcv‡q 

Kivi welqwU wbwðZ Kiæb| GwU GKK, Af¨šÍixY A½-cÖZ¨½ Qvov‡bv gv‡Qi †¶‡Î cÖ‡hvR¨ |
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*m~Î: Katarina Nilsson, PhD in Food Science, Frigoscandia
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