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R (Fish)

g AT TNfe ¢ “ntsien ST Rifre S—gm A 70 e S0 AT | QTS [T ANCI 0L AL TR
A GO ST SGHN 20O 10T | AL TCO N @ N &I (quality degradation) IR0 et
e

>. Taifire 917 7t IFGHRAR &eitd vof= (off-odor and flavor) |

3. Wited B =l ot e, Mied e 20 AEA (toughness), RIS Tz =TT 77 21 @«
2STE &S (tendency for dripping), 3 eTe RFerca A o151 JE I A1 Freicas S Srow@
1% (high freezer temperature), ST et sioi@s SN (fluctuation) FIET TG A |

o, Toef #Aiter AT aifer (packaging or glazing)- @3 FRCE I RFSITaa T8 SIPRI@IT A ST AT AT
T eiifs (or7 Aot FFeiea qete voiF (rancid off-odor or flavor) @3 SEGIF € (rustic) TS
AT | qTHE BRI NRETETH (fatty fish) e 9T TR @ AT |

8. TS AT R (afere T 2T Wig SFE *1& T AT TSR AF | 93 IO ARSI
Fea qef (freezer burn), (SR (desiccation) It f&=120@* (dehydration) I |

¢. A-AF ARG T | T A AWM AW AR FIECE 0T @ATS AN | AMCE, &0, IR A1 ZeW IR M-
(carotenoid pigmented fish) (@N=- ST A5 (ocean perch) ¥Jg IFEIT (Salmon) TENS SIS 57
TR & 9 e 20 @0 A |

TR S A TR T T I TR

fewifire = @S Aol (frozen fish products) @e® JH JICTH (@ 6T FROTAT e
>, W&fZ® SR (intrinsic factors):

%, feufresaces T Neg WREE A ARSI TR AR | W R AN T CH Y R
(spawning) 4T*e fExIfre Wtea FfS (appearance) €3 707 (texture) TSAHT el FACS #I1TF |

4. (FIF AROTS AR 41 FACR IR FOO! FRES G RACR O W= NS W= 4920 (pH)- (F ereifqe
FACS AR | 7 P1agp 1 @i T coif* (acidic cod muscle) RIS AT PaaEFoCa
*® 20O @A (AR |

. R M T 27 @F (TNGTAT =6 T ATF | 93 2GS (o1 FCHIB (rigor mortis) &1 2 | i
T I (P ALFICE ST (stage of rigor mortis) TZS FSIRF 70+ (texture) aaaw@f%w
(appearance) ARTST TS 21T | (@- I TCRF (P =& 28T "I@/ (pre-rigor) 91 ©f *[& &
2If T % 26T T (during rigor) WR fRFife T4 237, Sizee RuIf® «eff () A< T Fedr
TR TN ([§CF ST Il (FCE IR FGIRAT ACF | ¢ ALH R (@ elfeaifs wae geas =7 s
ST 9% T PICATRe, STRd I8 AETIF AN ©f F_E OF TS |
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3. fewifre =@ "[@/W 43 A4 “M@fe (holding procedures prior to freezing):
&S W 5 AR T RIS T 7t g T T @GR 0° @, f0R° T, SIAN@R Al Bfow | «3fe
NN (AT FATECR, (@ AT RS 8 TSFBAT SF-2S7% ([ T (22 (whiting) T, @eta e
T #TE R T 0T A 0° G1./0° F.- @ T TRARE, CTTE RATS TR 77 5 T gl A Of foed |
JHTCE, (T AR RAITS FH0e SN 8 T I0F Al 0° (7./0° Fl.- @ AT TRMRE, O BY b AT
TS T W e o et |

O, PFITHierR TAWIT ST eI (packaging material or glaze):
(aST/opTeR, fFET TorER ANRE ARRIET M FATS S Mg G2 TS (AF THS! JFT I FA0S
T | AR T 3R T2y el 277, 95 SfF0 T @32 et qeeteT *1& @ Airee 2 T | iy
TIEE (AT 7R7 (@N- D (alginate), (FFHT0 F6 (pectinate film) SIL_T G (wax) FIRER
AT (e TACE, O ice glazing, Il NTRF 89T IACHF 2T TRA (ST AZST 8 IR | AIfITe Faarw
GTIFBSRCCT (@, QIR IS (alfer fmTe @ FCeT of I AT (ST AT IR
SIS e AT 0T T P |

8. Tpfere &F (freezing rate):
T TR (ARGTEAT 0° T7. 97 05 AT 2T (sub-freezing temperature) S TR (M7 SI2INI@T b-00° TF
(-2.2 (/TF -5.5° TT.)- @ (el &Y FICS ACF | @2 7R/ B[R (Totd 7089 T (ice crystals) o &2@
T O3 SIEl SR OIS 37 A | 71 @ ot @R 1 fawnfirs 2w, o3 (opfe srosar
(muscle temperature) SR F© A 1T | G5 O&F 5eCe A, To7 a1 @b 2RI0a Sros@s
ARER (equilibrium) SET | W GG IR T o T, (I N (@ ITE F0P (ORI T O AL SHP
58 IFIF (=6 2T T Hopqefera ey e 2@ | S, et IR 29 &9 20 FoF AT T6 I
AT I 20 932 AR wfe @ 27 | «2 wfe @ifbrma wreiikes 98 F91 (denaturation) T ©I7
- AT 7ol o FCT AN, (FRRAER Aro1F Fe! (membrane permeability) I, Gaeray =R
LT AT TAMIT 62w (disruption of cellular components) 28I 3971 | @ 71 ARRST AT
(thawing) ST #Hifq f=fFer (drip loss) @ 3Ry ret A 7w (flavor) RS LTI AT T |

¢. R efET (thawing method):
RS A AT TS AT @eloTS AT SIS FCS A | AT ANT 4 A 26 $fow 77, T
mﬁﬂ W%{Wﬂ' (surface dehydration) 95T® SIta | R AT SIN@N 0-0.4° .
G T A Th® 73, Gt FReeef AR I = | IR QTS T S FCH A (@B Fo =20 A |
SACE, AT AR a4 F© 2eNS oS 77 | FIA, QTS TH SIHAN@RT B AL e, 7 (eorad
I TG (ATH2 A | T TR I ITF FOoPLCAT (FIIF [T (S0 T (rupture cell membrane) AT
A2 A, TFS! A2 Jo F© FINC T |

v, FEIER oo (freezer temperatures):
T R G To3 FaNIfTe TR 717 N2 TS (flesh) IPTE ARAST SGTS AF | @S 93
SRR #AfHRS (deteriorative change) AFFEIMIER T SAN@RT WS Jfar AR G foF Sroi@ny of
Sickeull
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FAFANNCET SN [FSIF TF© NTT=9g HLITFABIEL &9 ST (e ©IF FAR0 SR =g

frfars TAr (Control Sample) (AT GFfG 26y 2RT I foF SRFT NS X ©F {7 AR MR+
ey ST SEPAICT FRLFCT AR TR o= taf¥ier
Sb° e T, _3° T, (determinant attribute)
0° I, -30° I, -0° ¥,
FT = T (Cod 3¢ oe a9 0° FIATRIZT- « AIFf©
fillets) - ¢ “MSTTF TR 50 8 -30° FIAFRIZ0- @ TF
AT (TSI (cello
wrapped)
ST (Salmon)- oo 09 8% q0 FOR (TFH/AW)
DICT RO, (arere
LT (Shrimp,)- 77, ee ¢G U FOR (TFH/TW)
TR, @IS, ¢ AT Fo
ST (AT AR, ¢ S0 W (G2 I (Strain value)
d< (Alaska Pollack
Surimi)
SO AN @FSICEI 0T @I FfFS FE@EH (cyclical operation of refrigeration unit) 8 JEwelog
(AT A%l IR GF B SIHANGT FLACAIL FF AT 3T 77 71 | O (AT 8 @CIFEe A2 el
YS! W T FACO SHN@E SIFeNy Tob! 7 TFaes ardr vw | @t #tea T wasepR T
MFFAPE WEe FACS TRTE A |

73 TR, UF. .8 ATEs #5dofT “fewifre ANE 4My O% W IET @04 A AT AFHCT S0F  SroN@E
&S7” ["The Effects of Cold Storage Temperature on the High Quality Shelf Life of Selected Frozen Seafood."]

q, &eifed ¢afbar (Species variation):
fawifers saw oy Wg 5w ¢ 5REE- W3 v2 edite fow 341 27 | 5RYe Wited =A@ ot 1 5K A- A
THYe T (@0 AT | OTF SFSis 216 (oxidative rancidity) JC | SRR WT=F (lean fish) AT
Aol (9% I 5F AT A1 | € @ T Al (@ ©ITe ol Y7 NAGP T 7 | 7of coft ferraeet
Rfeg @ ATtHier Toiwad, SHfGSACES (antioxidant dips), @S (glaze) To7iW I=F 1 2 | TR
RS gefs SR, ATEE T RIS Al 5RET @ATS (&l IR, ©CF A AN FFHCIR AR A0
T QTS ERTEE RS bR RE [Riavar 41 =7 | fog aeifer Wt=d oo gfFeld (rancidity) &f® 3%
VRN | o€ @R (oo T B SIS THMIA AT T SIS STFg (@0 IFHET (W FCH IS
(shorter good quality storage life) |

Z AFHE FIRS (AT ARALFA fFomors

-5b° T, SIE@ It ol e Rifire Tig seasres st
*fely CGFES F54+ A1 AR 6 &F QT B 6 Qe R
(Packaged Whole or Headed and Gutted) (Pieces and fillets)
TR 3R @3
N Y-So T 8- I
RN TR, @ee 50-33 W b-d0 W

TRT. % W8 TEF #5500 SR -29° B, - @ A ST (BT I SA@T TH @O IGO0 @0 TN (AW
oI fawer ST T |




I ST Witew dwife

HIR@ AR (Alewives) ZE{IfeT = (Whitefish)

GBS FFEARIG (Atlantic o5& (M=) (Bass, sea)

Halibut) FICTNR (Blackfish)

(5% WZ (Barracuda) 3T ¥ (Cod)

(O5fF AR (CTRIFIG) (Bass, (AT TR (Croaker)

striped) 6 W= (Cusk)

e (Bluefish) F1e (86fF (Dru Flounder)

IR (Butterfish) FYHF Q@ (Fluke)

B 1R (I@ SCeT-ABBe (I (Grouper)

TR (Bonito) &TS 1T (Grunt)

NeF SIS AR (Catfish) FT GO AYHSF TR (Haddock)

31+ ST W= (Carp) T SIS IG AHF NE (Hakem,

ZTF;JTQ (Eel) red)

R MR (Herring) I8 TZHAMAT YIEARIG (Pacific

:.?f:t:)ﬁ‘é[ﬁ FIEE R (Jack Mackerel) ?::qu Halibut)

e ¢S (King Mackerel) T (9 &3 IT ANHT TR)

IR W' (Mackerel) (Marlin)

TIEH A2 (Mullet) %S F2 TR (Ocean Perch)

A T (Sable Fish) TEW F2 (Perch, yellow)

T TR (Salmon) (RIG JI W7 (Pickerel)

AT % (Sardines) 919 TI» (Pike)

T TR (5F&7) (Scup-porgies) A 7 F© WeIF TR (Pollack)

9T (Shad) FobW SIS WE (Pompano)

JPex ((RIG &ITe) (Shark -dogfish) CFB g (Skate)

Rreite (9 wo 1@ KT W) ¢ g (Sole)

(Sheepshead)

CoI1eT W ( (RIG &iTed) (Smelt)

e JPAK (Snapper, red)

(IS (Sturgeon)

CATT (Sucker)

SIS (Swordfish)

GG (T®=) (Weakfish-sea

trout)
Bieet: SRR W12 2T 2% 93 T SR Wig; 1% WA O @ (57T T ARetEE IR SRS A1 vy
Tz REE [eo 341 2 | deife, R «99 9L ¢ 209 (I TN W2 461 TR ©IF 649 I N2d
AT SR 8717 B AT S 2T | MR T8 3R (AT67 Wiaa W1t 5f{ Afsrer @ < | Tieed
MG A2-9F W< (dark meat) FMT F2-GF MR (white meat) SN (@I (Oe AT |
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6T 3T TIPS T gRe MRS @ree 9 55 (breaded fish sticks), 3R S efIeamede TSy STE
QAT FIGIAET (ATF COfF T; T (FICT SICA2. QQTER FIRS QOITTTE FTHE (AW Vo S0 0 91 | «Q@eeta
ST AT QETSH TSI ATS FTRTAS -3b° TF. I OF I SR TG F4[ TS | GRIGT SFewITa “FIFier
ToRRAe AR T AR T AN SIAAAR GO 2 A S R0 1T Tfow |

e egoge Mg Ay

MR T RIS & Ty 20® AT, T 1 (minced fish) e TREETS) 200 | GHFGHAGT G TS
ST N ATNCHCR TR N FACE, NG O @7 T IARFCHT @@ T @ TS T (minced fish)
ST SIFLTAT ZICT I I | I T4 2T, MYTS WA GIEH (fillets) Ao A 20, B (minced
fillets) TRFTFITE ©OIF GF SO 0 | W V0= w1 AW FIBT RIS IV PG CFTe1 A T ey tofy 23,
C1R RN FRFATIT AR [ TRAFAPCTT GF-PSAIA | SIzgers=iet, fRuifRre Weea FFe (frozen fish
fillets) T (shelf life) AW 77 T 27, ©F F T TCRI FHER (minced fillet) T S P o
W7 05 W R QAT “MF(60® TR TSTA IR (G MRIHIP A 99 MW g @ | 93 5o
S O G2 PRI AT W Fish, Comminuted, Deboned and Minced- @3 SIS I T SR |

SRR (Surimi) =T TR BT (ACF O STAFFS TWRT G THL (#1953 @b e T4 790 ATGF LR, @
Sfge et foefla (T8 8 FIFTH AT UF T© I Cof7 T T | FRT 0o AN (AT LITH fFA1 (A 75,
Aifre RAT 2Md, (o TONW @ I @ST T | GI9T (e FqT [T (ArF A TEHAT T FRSAGEHITA
(Cryoprotectants) @3« o, sifeTo1ces Tosivr GG =T | «te (BT T @4 (denaturation) 8 f&ikre
SRZR @F 7reT (gel strength) JSTH AT AR | RN 2T (TF (KA AT AL S FIA TAW '8
(S 7R R0 WS, AR Aely 5ot 41 W02 G SRerertre 7of (oxidative rancidity) ¥ 906 | FRI T
Ty LIS Sroar 26T -5b° 7. A1 oS F |

Alaska Pollack Surimi-& FERY FEFCT AN xR

STt TRLFAPI (TRIR)
-6 . ¢
-30° T, S0
-35° T S

*@Tfs TfRG.qF. 9.8 ATEs #5350l “fawifre WHE 4y Tw W IET @Y AN AN NFTHET 82K SIHAN@R
qO |7

¢ R
_1;._#




RS BTSN 897 fZifTe Tt «r &+ aferia e

(Effects of Freezing and Thawing on Quality of Fish)

AT JACE TTH 8 TG AL [0 Ao QO AT JEARE | AN 8 FTHER

(Investigation) AR @ AT FARe |

oI JACTE AT T [T (membrane) 97 o9 Sifs ANy, i (19 dSKE ATTH |

(Result) JACTF AT ANTAN 1B (@S (e, TS GFTo A& K- brard
(freeze-thaw cycle) *RREITS UFH SASRE TALHFIA-7E b& ARNT AT SYN@
JACT M BI20e @ @R @S2 (enzymes) *ie ST FIACR | 7o
GNGFACR (freezing) Tt RIfETQTET 47 T ORAT (T (TR |

TR 7 GioFe (fast freezing) I |

(Conclusion)

ST

(Investigation)

feifRre 1w ee 1Y (frozen storage time) 8 S#I@l (temperature), @3. oy
T &S (thawing method) &S] fNTaT AT a1 ZCafeeT |

FeT (Result)

fRNIftr® IR (Fa AIbIece ST~ QSRS T& SrANEl | T Sr#@l (-db° T1.)
g 210wt Tob! gelfe T, 7T SNl (-80° T1.) B! ¥ =1 | (TR Yoz
(sensory or organoleptic evaluation)- @3 CFCa8 TH € =] SIAT@RT FeFTHCT
My S 21efey AfERre grR | [feg oo cmafer T fewifire sewes
CTAM 8 SR 2] N 9 F11 2@ | ©Ite @Al (9ITR, o=y St i
NTRF CFCa B o7 il NTRA G N (sensory value) €@3e &< IRTRE ST
(biochemical properties) €3 @21 FeIIF REAE @ @@ﬁ‘f | FTHCEF AN (2
@&F T @, MYFS G 17 2T G e 1 afemmm a3 s Rifey a2
(disintegration) 2 |

TR

(Conclusion)

T oS 7=l &S TA7=iely (olte, @6 7] 8 &7 Srerar (2 -vo° 1.)
I AT TSo® | AT AN FAEH W (AT X0 RWIR® TZ T2 T 100 (A |

SPTI

(Investigation)

R (TR T S W I Aol P T ZeAfeeT | cafer dferm
7 e oifere fZmifre Sromma F; sicaa ¥ A9 fsre famifre sy
e TNGFA M@t o fEARER T @ AT Sy AMiedd w7 27 oF
AT S @ W FT 20T |

FEF
(Result)

(ISR +1F T© T AFFATET SI@l FIR® BT AT ZRARE, ST TN
AN (77 QST @ TFF G712 (marker enzymes ) @ 577 (leakage) ©©B18 F
TMRE | G FEHRE (sensory test) FAR (G BT foF @PCoIR/SITae W= Wy
A1 ©IFTOIRR AeTwT il faicafee |

ToTRa

(Conclusion)

g (AR 7 FRFTO 2R Tmifresa (refreeze) Fa1 1= |




T

ST TR G (GI0Y (7l AT ETF @RI I ) ST IR (S-S et
(Investigation) AfRTen A9 I TR | AfFFeI A2 AN 5RG foF ey eivsae
(industrial freezing and handling) S ST 2CfReT | 0T Trgfs Wtzd S_RER
LS AT T AT | @AF- GO T FoF AT [ig, =9y 1 Goear
ToF TR Wg; <A RRATS 1 g el FAT AN AFHART AE |

eI A gm FAIF AT 7B IACADGIE (refreezing) TR WP LSRR |
(Result) AW fofeF o+ JEIET (sensory evaluation for texture) JFsEHIG

IR fodt @FNG PORF, @ AR TG AT (first freezing) HIRTS
ATEENHPF© (refreezed) TR (T V@A GRS el “feTee &7 | T 4,
G 5P I RIS W2 @ o f2anfEre Mo Wy ey e Ardey
ARSI (1 A, (AT 520 Ol RRAMTS AR SCAFIFS S Goyenid fgoraer
I | mm (sensory evaluation) WWW&WWQT{W SInl
@A (NTZ | TS @R T (&, TSN LR 24 AT AT AT T
T I YIOTR- G SRS FECT TSN T S A Jia AT |

ToeR R 20 2 Rifre T @fSr S wedt g RRiftresad qArwE s S
(Conclusion) w9 ol fShve e | @t s, TorealeT -2y Q! RS CF6g AT |

*"'E: Katarina Nilsson, PhD in Food Science, Frigoscandia
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