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Table 1 Kinds and characters of processed freshwater fish products

ERE ERERMM BREYFE HAERMBECO) k(%) EAKR(R)  BH(%)

"R A ﬁg:%gfﬁm‘%%*’}' HEMNE ~18 59.1 14.5 6.2

1 B Mk&aR, Eh 3 E R -18 82.3 4.5 0.2
DT R — _ |

ok 7 j:%.ﬁm.?ﬁ@#} 3h38 9 £ 18 60.0 6.2 0.5

1.2 FERfEHFENAE

PR, A, CUBLURE G S K. N N RRIK B ISR R4 AR
E, BEE MR EE(TVE-N), F 84 POV) HRA T E i EZMEFRME P R—F
B, BEAMINN T SR EIKCE K E BREE(TA), 77 &SRB & bgin 20~30ml 1
KL BEHRY, HEAZE 60m], B.LOHRERHE10ml, 7 0.01NNaOH ¥ & FRaH K
BiBK) , 71 5L 100g iR A€ BT #6809 0.01VNaOH i) ml ¥, 0 T W& ™= M7ER AR R
ETHREZRL SRR, & 3 MRS FHET 6°C M 0°C LIR—10°CH—18°C WiRET
AT RARR, R N BT ZTR BB AT RZONE, R EREE—-SCLUT
i 7= G R B FE 48 DB E VR S8 IO AR

2 BRI

2.1 BMERRELSHRRN

SHEMEARRBBETNEERBEMMNUERZNNEHRMHE 2, H % £6°C
0°C RGREET 3 ™= M i KBk (SIRA ABK) 7%, ARBKIFLS EFRR, H4 517 6~7
d f12~16d AL THBRERSK, RAAFAAEZR, KAAaMORFHRANERS
BR o 5 DL BRI RS, 1 3K 55 3 My 28 R W ) R AR, £ TR Sy B BB P K728 JRUUR B R TR A<, B
ARTAREGEHARBETHARRBEMER. SH&=RHBEEHFANMIE B K I L=
fhy JLET DU L SX A2 IR R, AT AR B Fi JRORH B 05 LA Bk 43 B At LAY S BRFEZRA X
(RF#D). ERERBYED, FUERZKHNRRET BN EBESUEWREN K, ZEib
80, 7= A R KUK, B E, DR EHR T R,

Hw, 8 B ME—10°CH—18CHMBE T KB ERREL, BRYEEC.0CRFH., #
KR 6N ARBP KRR REAREBBERER. ERNEFIRBENO0, HOHELOUT,
JRBMALSIEERENE, XMHERER T ERERE—10°C L TEBMBKYE & % m
Hlo 55 2, 3 M= B 7E 6 D AR AP I RAE AR, A F, DB HEIRE R —10°CR KD 44 A
B 6 A~ JE 7= S IRA KR E4Y 358 2 U b, HAEMEHA B XA —10°C Re# —18°C Bk
BREET B S IRA KUK, A, BEKFS XS H 0, PR 1 UT, RBHELKFERE
E, XMERBRT 3 F&=RKEFNKRE —1°CRBEMFHAB TR, T —18°C ik
8 A A RINBARE. %383 M™RE —10°C M —18°C KB E TR RRELTRE
18, 5 6°C 1 0°C A#IB B T RB L EEHX I, B/R TARRET RREMLK B FRE
#, —10°C f1 —18°C BE WA EHEATE +0.6 WHE Py, XU T IHERE BN,
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Table 2 changes of sensory quality of processed fish products at various
storage temperatures
FPOBRME M@)  ocCHRmE M (d) —10°CHmEt | (A) —18°CRRE @ (A)
& BEER ;
03 6 7 03 6 9 12 16 01 2 3 4 6 01 2 3 4 6
E#HRk 01.43.935 00706253 — 00.9080.82.320 0 0 010 0.60
W 006500538 00 065073 — 00 0 O 021100 0 060 0
BkX@¥ o & 00650.71.8 002050205— 00 0.20.2030.100 0 0 020
# &% 00305654, 00.2040506— 00 04051 05 0 00 0 0 0
UEE® WAW Y A WY YW RA— WEH Y Y A O AT Y YA
Joe=9 43 00.21.2N 00.20.81.32.1 N 00.10.30.30.72 0 0 0 0.10.40.1
T8 B & Bk 00 04N 0020 0 1.8N 00 O O 030.1 0 0 0 O O0.10
£ B n A 00 0 N 00 050.206N 00 0 0 0 O 0 00 O 0.10
@ b: 3 00 0.2N 00.40 0.608N 00 O 0.20.20.6 0 0 0 0 0 0.5
AEERR WW WA WA Y Y R AT AT A YR T T A A
RE R 02,040 ~— 00.70.21.6N — 00 0.10.81.22,1 00 0.20.20.50.3
A R ek 00 56.0— 0020 0 N — 00 O O O O 00 0 090 O
nxIF O 1 00.71.0— 0020 0 N — 00 O0 0.10.10 00.20 0 0.20
& 3 0191.2— 00 O 0.4N — 00.10 0.10.105 00 0 0 0 0.1
NER®R WA A — WA T R — WY T AT Y YA A A

& N—BRKRENE

PR ES RIN#E 3, 3M™=RIELC WRBRETHRAENS 3~6d, KD
FRITRME: 72 0°C 9 9~14d, ABIRK, X B MR YE 7™ A B WO B B WO Aok A D) A v 82 32 FO R )
ek R BBARR RAE K, 7276 1~2 diiR Z . —10°C 1 —18°C %k 6 4~ A i 3 Fii=f %
2 FARKMARTH~RREXLSHNN

Table 3 Quality change and storage life at various storage temperatures

FW AR (O) ERER RN REM BRENHLRE

BN Ak 6~6d 3~¢ d itk M IA R B T e

5 A B 5~6d 5~6 d R S M IRAT R BR T R
o% ¥ 3~4 d 1~2 d W WA R BR T B
B Ak 9~114d 6~8d M MIKH R T M

0 2 M 12~144d 9~114d BB R A ROKRT b
ok F 9~114d 9~114d i MR H R Bk T B
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R W RIS, A&, OB T AR TRZNRE, HRFENBEL 641 H. RA
SR 7= A IR UBR, 3% O R AR R T0 28 fu it o B SR S PR RE Y, FRIEBK, 53, OB
H1EO~2.0WEMBEREFRRERT RFRRN™ R HWNEAEHRANL: —18°C
RETH MRy 643 (RES), —~1°CRBMERAa#N 34 A, aBRMOKFN
4~5 A F;0°CREE 8 Fif=dhly 6~11d; 6°C RMM SRR HI1~64d,

R, REHRBRPEFEHREERRRRBE, K= @RERR RE REF XK
ol T 7 LA T 8 O PO I TR B AR R AL T, RERRE T AWM R, JE BRI 51
HHEREBNRE. BEXTANFRNBARASERR.F. K. OBHRMI™ G, THE
RE AR5 IRA KBk 1F o R REUHE ME. PIRFMARARBANES, FRARENES
A=, 45 B R Ve R B B R R AT, B AER K R & E M IR R M — A AT 8%
W EEIRE.
2.2 {k¥MiEeHMELR

LA B E b B0 R . R B BT BRI I, A3 AW E T 5 2 47 X TVB-N, TA, POV, 3t
BRmE 4.6, AaRMORFEEYESRIERRN POV,
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Table 4 Results of chemical analyses for processed fish products stored at 5°C and 0°C

2O G

RWBE HER WM E
0 3 6 6 7 9 12
TVB-N (mg/100g) 9.1 9.2 9.6 - 16.1 — —
kX &k TA(ml/100g) 2.8 3.2 3.7 — 5.5 —_ -
POV (meq/kg) 10.1 10.0 22.0 —_ 47.0 — —
5°C f1 1. TVB-N(mg/100g) 3.0 6.7 6.1 — 8.2 — —_
TA (ml/100g) 0.9 1.2 1.0 — 1.2 - -
0% F  TVB-N(mg/100g) 3.7 7.0 8.2 - - - —_—
TA (ml/100g) 1.2 2.0 2.1 - — — —
TVB-N (mg/100g) 9.1 8.0 -— 8.4 —_ 9.0 11.6
kR @f  TA(ml/100g) 2.8 2.8 — 2.9 - 3.4 3.6
POV (meq/kg) 0.1  36.0 — 48.1 — 80.0 66.0
0°0 & TVB-N(mg/100g) 3.0 3.9 — 2.4 - 42 5.0
TA (ml/100) 0.9 0.9 — 0.8 — 0.9 0.8
0% F  TVB/N(mg/l00g) 3.7 7.8 — 8.2 — 8.0 13.8
TA (m1/100g) 1.2 1.4 — 1.6 — 1.5 1.9

ARS8 MM TVB-N, TA 1 POV JisE (7 6°CH 0°Cy MR B T RM 7~
156d MEBH HERN B EF#H, E-10°C M—18°C HKRE TR 6 1~ AN LRS
REAFTEL IMWRBERELREVAN. $2,7E°CMOCHRMT~16d WTVB-N
1 TA Wb R RKE, RRaHABRTABRMORIF, R, ARG TA UEEE
A TCHE A o XA [R5 i 16 ) 22 ) 7T AR R YR 7 & JRUSH L b B Ab 2 AL AR, 3F 557 A IO FUBR MK
B AR RASMER X, 55 8, ZE—10°CTI—18°CHy 6 > AR M+, BRR Ak fus F i TVB-N
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TA W ME, 9T FREEAKHRE, XMBERELHRE BN, HARFK TVB-N
fTA WEME, Tig R —10°C R —18°C HER—E LFEH. HBETLHFRFTEIKEURK
AR . %$ 4, KAaHK POV WEMHE, 7 65°C. 0°CM—10°C, —18°CRM P HHF LT, B
3|4 20~70meq/kg. BRBE EREAABHRKAKR, HLBRTRAAHEYTRER,
EGRH T BT AHREKEYE . FTALERTNESER, FhEHn SRR EsRESR
—B, EEM LR T— EWEEER.

25 —10°CR-18°CHMRETH {LENMIENEAR

Table 5 Results of chemical anpalyses for processed fish
products stored at —10°C and —18°C

®R R HE A A

RBBE REARK WE B
0 1 2 3 4 8
TVB-N (mng/100g) 9.1 5.7 6.4 8.8 8.9 8.9
kxaf  TA(ml/100g) 2.8 2.9 1.6 3.3 2.7 3.3
POV (meq/kg) 10.1 39,0 40.0 58.9 53.0 67.1
##2 MW  TVB-N(mg/100g) 3.0 3.1 2.2 3.1 3.0 3.4
—10°C TA (m1/100g) 0.9 1.0 1.8 0.5 1.0 1.9
Ok F  TVB-N(mg/100g) 3.7 4.9 5.0 4.9 10.2 10.3
TA (m1/100g) 1.2 1.3 1.3 1.4 2.5 5.9
TVB-N (mg/100g) 9.1 8.0 10.1 6.2 10.1 9.8
kA& TA(mI/1009) 2.8 3.1 3.1 3.6 3.3 3.0
POV (meq/kg) 10.1 25.0 10.1 12.8 10.1 21.0
—18°C ## @  TVB-N(mg/100g) 3.0 2.9 3.8 1.5 3.0 3.5
TA(m1/100g) 0.9 1.0 1.1 1.3 1.2 1.5
O % F  TVB-N(mg/100g) 3.7 5.0 5.1 7.8 10.2 10.1
TA (m1/100g) 1.2 1.4 1.3 1.5 1.6 3.0

3 % iB

3.1 *RRBELHR/K

WL RBR TR, B ORI 2Bk R &R A RS L& f M A R
2P T iy ZEA R RUR B T B0 R B TP E A R 946 A 7 B°CH1 0°CH i 7~16d 1y
BRAG TR ARl TR p R 7 A B LB B DK . T 7E — 10°CH1 —18°C U K 6 4~ A HY
7= i TGV SO DO B A B IR, 7 B SR RBR, 0%, BB, BR—10°CHRUE A T RESH,
HRBHEERFEAE.
3.2 FRHNKFNSERN

B IR 2 e 2 O R DO SR R AR SR B AN T B R B R R P, 7E 5°CHI OC e iR B
T, 4580 38~6d M9~14d; 7 —10°C fl —18°C RRLBE T, ¥ 6 ~A. RFEFX
BR, 5, LUBRMRF M, 5°C f1 0°C BRGRE TIRA ) 1~11 d; —10°CURLR B T RIEKK
N 3 AR, ARAMOERIFN 4~6 )5 T —18°CORmLBE TH 8 Frf 918t 6 4 Ho M
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RAAHESHEMI~ MR, BFAERRE, BERAHER SN N B Z RN R B E
—18°CLA T #E47 Wi @™, FFRIUEP & RA Kok, D& AEHFEN RFTRCT, Bk, BRE
7 JRA T ok ORBASZE BRI T S R AR 72 SAE Yo RAE th ) 7= & JR B B0 Ao 2 PT BRI, B
BSR4 R e 7 IR 2, B AR, RS K BRBIRE,
B, &+ 5 EENK,
3.4 XFRENKS LM

W e g5 REW, KRR A — R L= RRK, AF, LERRE b 38 & TUR REIRT I
53 ik, RGN v o b 5 BB AN OR B A U R O R B AR R TR R I R B
FERNAE 7= E ) BRI BOR.
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EVALUATION OF KEEPING QUALITY AND STORAGE
LIFE OF SEVERAL FROZEN PRODUCTS OF
FRESHWATER FISH

Tao Yan, Wang Zao and Luo Zhao-yao
(Depariment of Food Science and Technology, SFU, 200090)

ABSTRACT The keeping quality and storage life of three freshwater fish products
such as fish stick, fish ball and croquette were determined by sensory evaluation and
chemical analyses at various temperatures. The results showed that these products main-
ly consisted of fish meat, starch, vegetables and other ingredients lost their original
flavor, texture and color rapidly when they were stored at the temperatures of 0°C and
5°C, and developed off-flavor due to fish meat or starch deterioration. Therefore, these
products became unacceptable within 3—6 days at 5°C, and 9—14 days at 0°C. If the
products were stored at temperatures of —10°C and —18°C, the fish meat and/or starch
deterioration were evidently retarded, and the depreciation of original quality in fla—
vor, texture and color became the main deterioration of these three products. The sto-
rage life to keep original quality in flavor, texture and color of these products was 3—b
months at —10°C and more than 6 months at —18°C. The experimental results might
be applicable to control the storage time, temperature and keeping quality in the proces-
sing, transportation and distribution of the fabricated products from freshwater fish.

KEYWORDS freshwater fish, fabricated product, storage life, sensory evaluation



