
Zvcxq ˆewkó¨     cwigvb 

Av`ª©Zv      75.86%

Avwgl      20.31%

Pwe©      1.73%

kK©iv      0.91%

Avuk      0.00%

QvB       1.20%

wngv‡¼i Dc‡i wbw`©ó ZvcgvÎv (specific heat above freezing)  3.65 kj/Kg/°C

wngv‡¼i wb‡P wbw`©ó Zvc (specific heat below freezing)  2.16 kj/(Kg/°C

wdDk‡bi myß Zvc (latent heat of fusion)   253 kj/Kg/°C)

Zvcxq ˆewkó¨ (Thermal Properties)

msi¶‡Yi kZ©vejx (Storage Conditions)

UvUKv Ae¯’vq msi¶Y (fresh storage)

PvlK…Z gvQ, gv_vmn     ei‡di g‡a¨ 2-6° ‡m.          m‡e©v”P 5 w`b

m�c~Y© (whole)     ei‡di g‡a¨ 2-6° ‡m.          m‡e©v”P 3 w`b

gv_v wenxb      ei‡di g‡a¨ 2-6° ‡m.          m‡e©v”P 5 w`b

†Lvmv wenxb      0° ‡m. A_ev ei‡di g‡a¨ 0° ‡m.         m‡e©v”P 5 w`b

†Lvmv I wkiv wenxb     0° ‡m. A_ev ei‡di g‡a¨ 0° ‡m.         m‡e©v”P 5 w`b

ZvcgvÎv Kvw�Z msi¶YKvj 
(expected storage life)

1

cY¨ msi¶Y wb‡`©wkKv

wPswo (Shrimp)



2

*-23° ‡m.-G AwZgvÎvq †MRK…Z, c¨v‡KURvZ, e¬K AvKv‡i wngvwqZ wPswo 55 mßvn Ges -29° ‡m. ZvcgvÎvq 
76 mßvn ch©š— D”P ¸YgvY AUzU †i‡L msi¶Y Kiv hvq|

**e¬K AvKv‡i wngvwqZ wPswo 3 †_‡K 6 gvm †ewk msi¶Y Kiv †h‡Z cv‡i|

Dc‡i DwjwLZ c«Z¨vwkZ msi¶YKvj wbf©i K‡i fv‡jv gv‡bi KvuPvgvj, DbèZ evwYwR¨K c«wµqvKiY PP©v 
(good commercial practices) Ges wPswo aiv †_‡K ïi“ K‡i c«wµqvKiY A_ev wngvq‡bi mgqKv‡ji 
Dci|

-18° ‡m.- G wngvwqZ Ae¯’vq msi¶Y

m�c~Y© A_ev gv_v wenxb, e¬K AvKv‡i wngvwqZ, 24% †MR         12-13 gvm*

15% †M¬R        4-6 gvm**

24% †M¬R        6-8 gvm**

†Lvmv wenxb Av_ev 
†Lvmv I wkiv wenxb, 
IQF

KvuPv (Raw)        12 gvm

ivbèv Kiv        12 gvm

i“wU w`‡q gywo‡q 
(breaded)

cvw÷K ev KvW©‡evW© w`‡q ˆZwi KvU©b      8-12 gvm
(waxed carton), †gvov‡bv, 24% †M¬R

Waxed carton, †gvov‡bv, †M¬R Qvov       2 gvm

e× †KŠUv (sealed can)       12 gvm

evqyïY¨ e× †KŠUv       12 gvm

Water pack, e× †KŠUv       12 gvm

ivbèv Kiv

Kvw�Z msi¶YKvj 
(expected storage life)

m�c~Y© wPswo 
(whole shrimp)

wPswo aivi ci hZ `ª“Z m¤¢e gv_v Avjv`v Ki‡Z n‡e| KviY, GB Ask `ª“Z cu‡P 
hvq| gv_v Avjv`v Kivi c‡i I ei‡d c¨v‡KU Kivi Av‡M fv‡jvfv‡e ay‡Z n‡e| 

gv_vnxb UvUKv 
wPswo (headless 
fresh shrimp)

Mjbkxj eidP‚‡Y© (melting crushed ice) c¨v‡KU K‡i 4.4 †_‡K 10° ‡m. ZvcgvÎv 
m�cbè K‡¶ ivLv DwPZ| eid Mjv cvwb Rgv †iva Ki‡Z Aek¨B fv‡jv cvwb 
wb®‹vkb e¨e¯’v wbwðZ Ki‡Z n‡e KviY, Gi g‡a¨ †c«vwUIjvBwUK GbRvBgI 
(proteolytic enzymes) _v‡K| eid wbæ ZvcgvÎvq ZZUv `ª“Z M‡j bv wKš‘ GUv 
c‡Y¨i Ici w`‡q c«evwnZ K‡i wPswo‡K †fRv ivL‡Z c«‡qvRbxq| †fRv bv 
_vK‡j, Mvp ev`vwg is‡qi D™¢e nq Ges Kv‡jv `vM c‡o| D”P K¶ ZvcgvÎv 
msi¶YKvj Kwg‡q †`q| wPswo mgcwigvY ei‡d †gkv‡bv DwPZ Ges wPswoi 
Dci w`‡q eidMjv cvwbi c«evn Pvjy ivL‡Z NbNb eid †gkv‡Z n‡e|

e¨e¯’vcbv (Handling)
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†Lvmv Qvov‡bv 
Ges †Lvmv I wkiv  
Qvov‡bv UvUKv 
wPswo (peeled 
and peeled 
deveined fresh 
shrimp)

Mjbkxj ei‡d (slush ice) c¨v‡KU K‡i 2-6° ‡m. ZvcgvÎv m�cbè K‡¶ ivLv 
DwPZ| G¸‡jv‡Z Kv‡jv `vM ˆZwi nIqvi m¤¢vebv Lye Kg _v‡K, KviY †hme 
GbRvB‡gi Øviv GwU ˆZwi nq †mme †Lvmv I wSwji g‡a¨ Ave× _v‡K| 
Av`ª©-ev�c-c«wZ‡ivax cv‡Î (moisture-vapor-proof container) c¨v‡KU Kiv 
n‡j k~b¨ wWMªx †mjwmqvm ZvcgvÎv m�cbè K‡¶ eid QvovB ivLv †h‡Z cv‡i|

i“wU‡Z †gvov‡bv 
Ges ivbèv K‡i 
i“wU‡Z †gvov‡bv 
wPswo (breaded 
and cooked 
breaded 
shrimp)

Aek¨B c«wµqvKi‡Yi cic‡iB wngvwqZ Ki‡Z n‡e Ges -18° ‡m.  ZvcgvÎvq 
ivL‡Z n‡e|

ivbèv Kiv wPswo 
(cooked shrimp)

mvavibZ c«_‡g †Lvmv Qvov‡bv nq, Gici je‡bi `ªeb (Salt brine) ev mvgyw`ªK 
cvwbi wgk«‡Y (marinated solution) ivbèv Kiv nq, wQ`ªvwqZ Zjv wewkó †KŠUvq 
(cans with perforated bottom) eidP‚‡Y©i mv‡_ ¯—‡i ¯—‡i ivLv nq (layered in 
crushed ice), Ges 0° ‡m. ZvcgvÎvq msi¶Y Kiv nq| ivbèv Kiv wPswoi 
¸YMZgvb `ª“Z Kg‡jI Kv‡jv `vM ˆZwi nIqvi SzuwK _v‡K bv| KviY, Zv‡ci 
d‡j Kv‡jv `vM m„wóKvix GbRvBg bó n‡q hvq| c«avb ¸YMZgvb K‡g hvIqv 
n‡jv KUz MÜ I ¯^v` ̂ Zwi nIqv| ivbèv Kiv wPswoi †kjd jvBd KvuPv wPswoi †P‡q 
†ewk KviY Zvc Aš—wb©wnZ GbRvBg (inherent enzymes) I e¨vK‡Uwiqv aŸsm 
K‡i| ivbèv Kiv Lvev‡ii †h‡Kvb ai‡bi e¨e¯’vcbv (any handling) gvivÍK 
¯^v¯’¨SzuwK ˆZwi Ki‡Z cv‡i| e¨eüZ hš¿cvwZ Ges eid Aek¨B cwi®‹vi n‡Z 
n‡e Ges ¯^v¯’¨mg¥Z c«wµqv e¨envi Ki‡Z n‡e| 
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Kv‡jv `v‡M Avµvš— wPswoi †Lvjm LÛvs‡ki †Mvovq (base of shell segments) 
A_ev mg¯— wc‡Vi †hLv‡b †Lvj‡mi LÛvsk¸‡jvi †h Ask GKwUi Dci 
Av‡iKwU †j‡M _v‡K (place of overlapping of shell segments), †mLv‡b GK ev 
GKvwaK Kv‡jv `vM ev Kv‡jv `v‡Mi e¨vÛ †`Lv hvq| gvivÍK fv‡e Avµvš— n‡j, 
wPswoi evB‡ii †ewkifvM Ask Kv‡jv n‡q hvq Ges wfZ‡ii Ask big wc‡Û 
(mushy mass) cwiYZ nq| c«_g w`‡K g‡b Kiv n‡Zv †h, AYyRxe Av_ev 
QÎv‡Ki Kvi‡Y Kv‡jv `vM n‡q _v‡K| wKš‘ 1950 mv‡j M‡elYvq †`Lv hvq, 
D‡j¬wLZ is‡qi cwieZ©b GbRvB‡gi Kvi‡Y n‡q _v‡K|

wbqš¿Y: h_vh_ n¨vÛwjs (handling)- Gi gva¨‡g Kv‡jv `vM nªvm Kiv hvq| †hgb- 
wPswo‡Z NbNb eid w`‡q ZvcgvÎv 0° ‡m. -Gi KvQvKvwQ ivLv| †mvwWqvg evBmv-
j‡d‡Ui 1.25% `ªe‡Y GK wgwbU hveZ †aŠZKiY Kv‡jv `vM cov nªv‡m Kvh©Ki 
f‚wgKv iv‡L| hw` Lvev‡i mvjdvBwUs GR›U¸‡jvi †Kvb c«hyw³MZ c«wZwµqv 
(technical effect) bv _v‡K Ges †m¸‡jvi NbZ¦ 10 wcwcGg Gi Kg _v‡K, 
Zvn‡j †m¸‡jv‡K AvKw¯§K (incidental) wn‡m‡e we‡ePbv Kiv| wKš‘ hw` mvjdvBwUs 
G‡R‡›Ui †gvU cwigvY 10 wcwcGg ev Zvi †ewk nq Z‡e GwU Aek¨B c‡Y¨i 
†j‡e‡j GKwU Dcv`vb (ingredient) wnmv‡e D‡jL Ki‡Z n‡e|

Kv‡jv `vM 
(Black Spot)

†ivM I ¶Z (Diseases and Injuries)
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†miv gv‡bi wPswo I wPswoRvZ cY¨ c¨v‡KU (packing) Kivi c«v_wgK kZ© n‡jv wPswo aiv I me©‡kl wngvwqZ Kivi 
ga¨eZ©x mgq me©wbæ ch©v‡q Kwg‡q Avbv| GB ga¨eZ©x mgq h‡Zv `xN©  n‡e c‡Y¨i is Z‡ZvB Mvp (darker) Ges 
cY¨wU k³ (tougher) n‡e| ïwK‡q hvIqv (drying out) Ges is cwieZ©b (discoloration) †iva Ki‡Z 
Av`ª©-ev�c-c«wZ‡ivax e¯‘ (moist-vapor-proof materials) A_ev mgZ‚j¨ †Kvb wKQz Øviv †gvov‡bv c«‡qvRb| 
myi¶vg~jK c¨v‡KwRs (protective packaging) DcKi‡Yi mgZzj¨ c`v_© n‡jv cvwb ev jNy je‡Yi `ªe‡bi 
(weak salt brine) †M¬wRs| hvB †nvK, c«wZwU wPswoi Dci wbiwew”Qbè †M¬R w`‡Z n‡e (continuous glazing) Ges 
c«wZi¶vg~jK Av¯—iY ev�cxf‚Z (evaporation of protective film) n‡j cybivq †MR (re-glazing) w`‡Z n‡e| 
Ab¨vb¨ c‡Y¨i †P‡q GB ai‡bi `vgx c‡Y¨i †¶‡Î mPivPi µv‡qv‡RwbK (Zij bvB‡U«v‡Rb ev Kve©b WvB A·vBW) 
wngvqb (cryogenic freezing) c×wZ e¨envi Kiv nq, GwU `ª“Znv‡i wngvq‡bi gva¨‡g ïay gvbB DbèZ K‡i bv, wW«c 
jm (drip loss) Kwg‡q ewa©Z LiP mgb¡q K‡i|

wngvqb (Freezing)

UvUKv wPswo c«wµqvKiY I msi¶‡Yi †¶‡Î ¸YMZgvb nªv‡mi ¸i“Z¦c~Y© wbqvgK¸‡jv n‡jv e¨vK‡Uwiqv NwUZ 
cuPb, AbvKvw�Z MÜ I Kv‡jv `v‡Mi Avwef©ve| GB AbvKvw�Z cwieZ©b¸wj †iva Kivi Rb¨ ei‡d 
A¨vw›Ue¨vK‡Uwiqvj (antibacterial) Ges A¨vbwU‡gjv‡bvwmm (antimelanosis) RvZxq ivmvqwbK e¨envi K‡i 
†ek wKQz cix¶v-wbix¶v Kiv n‡q‡Q| A¨vw›Uev‡qvwUK, A¨vmKiweK A¨vwmW-mvBwU«K A¨vwm‡Wi wgk«Y, †mvwWqvg 
evBmvjdvBU Ges Ab¨vb¨ c`v_©, I G¸wji mswgk«Y e¨envi Kiv n‡q‡Q| Z‡e AvR ch©š— c«vß djvdj wb‡ ©̀k 
K‡i †h, cY¨vwUi Kvw�Z msi¶YKvj GK †_‡K �̀B w`‡bi †ewk e„w× Kivi Rb¨ GB ivmvqwbK¸‡jvi †KvbwUB 
wbf©i‡hvM¨ bq| GUv g‡b ivLv DwPZ †h msi¶YvMv‡i ïay ivmvqwbK ei‡di e¨envi `xN©w`b c‡Y¨i ¸Ygvb a‡i 
ivLvi Rb¨ h‡_ó bq| AviI g‡b ivLv DwPZ †h A¨vw›Uev‡qvwU‡Ki e¨envi GdwWG (FDA) Øviv Aby‡gvw`Z bq|

msi¶YKvj (shelf life) evov‡bvi Rb¨ †h †Kvb ivmvqwb‡Ki c«‡qvM gvwK©b hy³iv‡ó«i c«weavb (regulations) 
Øviv cwiPvwjZ nq| ¸`vgi¶K‡`i (warehousemen) DwPZ wbægv‡bi wPswo cvIqv gvÎ Zvi gvwjK‡K AewnZ 
Kiv Ges ivmvqwbK ev wc«Rvi‡fwUf c«‡qv‡Mi †Póv bv Kiv|

wPswo msi¶‡Y ivmvqwbK eid (Chemical Ice for Shrimp Preservation)
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wngvwqZ wPswoi †¶‡Î c«v_wgK cwieZ©b n‡jv RviY (oxidation) I cvwbk~Y¨Zv (dehydration)| fv‡jvgv‡bi †MR 
GB Dfq Î“wU‡K c«wZ‡iva A_ev wejw¤^Z Ki‡Z mvnvh¨ Ki‡e| wbæ"gv‡bi c¨v‡KwRs, †M¬‡Ri NvUwZ Ges wngvMv‡i 
ZvcgvÎvi IVvbvgvi d‡j cvwbk~Y¨Zv ˆZwi nq, hv‡K mvaviYZ Òwd«Rvi evY©Ó (“freezer burn”) ejv nq| b~b¨ Zg 
ZvcgvÎv cwieZ©b nq Ges Lye wbæ ZvcgvÎv a‡i ivL‡Z cv‡i, Ggb c×wZ¸wj m‡e©vËg| c„_Kfv‡e `ª“Z wngvwqZ 
(individually quick frozen, IQF) wPswo eK AvKv‡i wngvwqZ wPswoi (block frozen shrimp) Zzjbvq †ewk 
cvwbk~Y¨Zvi wkKvi nq I ̧ YMZgvb nvivq| msi¶YKvj (shelf life)- Gi Dci msi¶YvMv‡ii ZvcgvÎv, c¨v‡KU 
Kiv I †M¬R †`Iqvi D‡j¬L‡hvM¨ c«fve i‡q‡Q| k~Y¨ A_ev -23° ‡m.  ZvcgvÎvi †P‡q -28.9° ‡m.  ZvcgvÎvq 2.3 
†KwR aviY ¶gZvi †MRK…Z KvU©‡b wPswo msi¶Y Ki‡j Zv 40 kZvsk †ewk mgq a‡i ivLv hvq| 

wngvMv‡i msi¶Y (Frozen storage)

c‡Y¨i †kî jvBd, mßvn (wbqwš¿Z bgybvi ev control sample- Gi Zzjbvq hLb c«_g wfbè 
Ae¯’v cwijw¶Z nq)

-18° ‡m. -23° ‡m.  -29° ‡m.

15  35   77 
Cod fillets (Cello 
wrapped in 2.7 kg packs)

0° dv‡ibnvBU- G MVb (-10 
Ges -20° dv‡ibnvBU- G ¯^v`)

¯^v` I is

¯^v` 

†÷ÖBb gvb (strain value)

37  42   70
Salmon, whole 
dressed (glazed)

55  55   76
Shrimp, green headless 
(glazed in 2.7 kg cartons)

5  10   26
Alaska Pollack Surimi 
blocks

msi¶‡Yi mßvn (weeks of storage at)cY¨ wba©viK ˆewkó¨
(determinant attribute)
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wngvwqZ wPswoi †¶‡Î c«v_wgK cwieZ©b n‡jv RviY (oxidation) I cvwbk~Y¨Zv (dehydration)| fv‡jvgv‡bi †MR 
GB Dfq Î“wU‡K c«wZ‡iva A_ev wejw¤^Z Ki‡Z mvnvh¨ Ki‡e| wbæ"gv‡bi c¨v‡KwRs, †M¬‡Ri NvUwZ Ges wngvMv‡i 
ZvcgvÎvi IVvbvgvi d‡j cvwbk~Y¨Zv ˆZwi nq, hv‡K mvaviYZ Òwd«Rvi evY©Ó (“freezer burn”) ejv nq| b~b¨ Zg 
ZvcgvÎv cwieZ©b nq Ges Lye wbæ ZvcgvÎv a‡i ivL‡Z cv‡i, Ggb c×wZ¸wj m‡e©vËg| c„_Kfv‡e `ª“Z wngvwqZ 
(individually quick frozen, IQF) wPswo eK AvKv‡i wngvwqZ wPswoi (block frozen shrimp) Zzjbvq †ewk 
cvwbk~Y¨Zvi wkKvi nq I ̧ YMZgvb nvivq| msi¶YKvj (shelf life)- Gi Dci msi¶YvMv‡ii ZvcgvÎv, c¨v‡KU 
Kiv I †M¬R †`Iqvi D‡j¬L‡hvM¨ c«fve i‡q‡Q| k~Y¨ A_ev -23° ‡m.  ZvcgvÎvi †P‡q -28.9° ‡m.  ZvcgvÎvq 2.3 
†KwR aviY ¶gZvi †MRK…Z KvU©‡b wPswo msi¶Y Ki‡j Zv 40 kZvsk †ewk mgq a‡i ivLv hvq| 

wngvMv‡i msi¶Y (Frozen storage)



WFLO GB welqwUi cwigvR©b I m�cv`bvi Rb¨ Dr. Michael Jahncke, 
Virginia Seafood Agricultural Research and Extension Center, 

Hampton, Virginia -Gi Kv‡Q FYx|�

GB c«KvkbvwU hy³ivó« K…wl wefvM  (BDGmwWG) Gi dzW di †c«v‡Mªm †c«vMªv‡gi Aax‡b 
Federal award No.FCC-388-2020/003-00  Gi mnvqZvq c«KvwkZ| GB c«Kvkbvq Dwj¬wLZ 
gZvgZ, djvdj, ev mycvwikmg~n †jLK(M‡Yi) wbR¯^ Ges Zv BDGmwWGÓi `�wófw½‡K 
c«wZdwjZ K‡i bv|�

g¨vbyqvjwU c«¯‘Z, Abyev` I evsjv‡`‡k  weZiY K‡i‡Q:


