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Quality Changes In Round Herring (£77um7eds
rzzes) During Frozen Storage .

Chi-Chi Hu, Tsai-Fa Chen and Chiou-Shiang Yeh

Fresh round herring (Etrumeus teres) were stored in different freezers
and incubated at —10°C, —20°C and —30°C, respectively. After a period of
six months storage, the changes of the parameters of pH, water-holding capacity,
free drip, cooking drip, K value, acid value. TBA and sensory evaluation were
analyzed. It was found that quality changes in different temperature was —10°C
> —20°C > —30°C. Therefore, round herring should be stored at —20°C or
—~30°C to avoid deterioration.
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[E48 ( Etrumeus teres, Round herring ) REBEMER > BEWEBRERZART  SFRER
B —EAN > BEEENREES RE AN SEYE - BHe BE > B LRIEERN
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— ~ M BEE ( Etrumeus teres ) BEHESN  BEERAEME
N
PERRR : ERARTBEB/ZEG - Eﬁﬁ“ﬂﬁﬁf& ' FHIRER pH ~HRAN-BRESKE
~fEES/ (AV ~ TBA ) RRAERES °
ORISR : MAEMESRETRS (RWKINK) » BHEREFRT » ABEE (—18C) PREKMK S
' BBRABBEA » FHER—10C~—20°C ~— 30 CZHEIMEP » FERA<EH  GR—E
AR RKFE4ACTHRE—RBEE MER pH ~RXD -~ HRE- KE > BEEL(AV,
TBA) R RERESMEBEL -
EEHERMEZAE :
LEBE (pH) : FEKRAN 10 g KK 90 ml » LIHEH ( Plytron PT-3000 ) 5B »
A pH#& ( SUNTEX, Model : SP-7 ) BIEZ o
2.£8K77 ( Water-holding capacity, WHC ) : {k Sherman ( 1961 )ZBELZkRIE » B) ERADEE R
W10 g » MZKERK 10 m! HMABELHER » FARESRLEES% » RN 4 CRE—T » B
Bt ( 2000 rpm , 30 min ) » LINo.A M#BIE (WHEEER) » WBEE -
BERKND (%)= 0m! —BEE (nl ) X 100 %
10 g
3.7 ¥ & ( Drip ) Z#IE ( Bito, 1978 ) : MEEHIEEN 4 CKAER » HB—% » LIKEZ
EBRUBEMEREREHERE (Free drip ) » LESFHER o B MREE > BN 100
CTHEIS min > FREZEERUBHENERNREERKE ( Cooking drip ) » L
B HERR -
4. ATP RILBEA S il - 4 Uchiyama ( 1970 , 1984 ) Z Hik » I RMBEBANS5 g W0
VE5% PCA CGAE®) » LISERS ( Plytron PT-3000) 55> » R K8 ( Kokusan H-
200 ) LA 5000 rpm s B0y 10 min £ 0 [ No,5A J#5:BH.Z » Bl 10 N KOH B 1 N KOH
FARpHE 6.4 IWBEMF » 7 3000 TPmBEL 10 min > REBRBEBENRERIES

A3 » FLLL0.-45 pm Membranous filter B> » REEA BERIEH ( HPLC ) BB
Gz e

5.ATP RHBREAE > 547 ( Tsuchimoto et al, 1985 ; Ryder, 1985 ) : LI Bigh Perfor-
mance Liquid Chromatography (HPLC) > ¥ HBEHE4HT » SR E S Shimadzu LC-6 A
system, Column : Lichrosorb RP-18 ( 7 #m , 250 X 4.6 mm ) » Mobile phase : 0.05M
KH.PO,-K,HPO,(1 : 1, pH 6.8 ) , Flow rate : 1.5 m/ /min , Detector : UV-254
nm o ATP ~ ADP ~ AMP ~ IMP ~ HxXR & Hx [Z¥ 4% 5 Sigme AFIER - KExHE: B
W8 (C-R3A ) st B ABRUEER B  REHSRERE  BRKETERR
HKELUESHER -

6. i E it : & Folch et al, ( 1957 ) BifiR o

7.BR ( Acid Value, AV ) > JUE (EyF145 , 1983 ) : B 0.3~ 0.4 g f8E » M50 ml 2 Z&%

TZEE(99.52%) =1 :1 BE% LL0.05 NKOH B AKKE -

8. TBA {& ( Thiobarbituric Acid Value ) : |/ Modified intact sample procedure method
B ( Shibata and Kinumaki, 1979 ) » B&RKEZANS5 g » MKBEE  RHEK1 8
m1mliz20%EDTAR 3 HESHRAAMM3I m/ > TBAZK » Him 17 ml Z TCA-RCIH
W REAKBYE 30 min » B EHH% » Jn5 ml > &45 B ( 4000 rpm , 20 min ) » B 18
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W 535 nm BIBEAE -
IEERE : oA BRABT MR IRE L TRET o

—~ pHEFMRAK B

W REEIAE S BB R — 10°C ~ —20°C ~ — 30°C 2 A M » FR—EABL » WEHK pH » &
2B 1 FToR » A REEE pHES 6.0 » F£— 10 CHEE > EIRHoH 8 (LFE GARRERI A B 0 > MEH
B9, AREE=EA B pHIRmESEE » ME—20°CR—30°CHE T ZEER pH B#LAK
EIRE FATME o A RIKEERS pH 28 0%t B EF 2B 4 — BB M A9 R ( Volatile amines
) > TEEEESE (B TE—20°C ) B pH 28 m » RINIFMEREEFEIEMA ( Shaban et al,, 1978 )

EE R R A 2 BB mE 2 Fir » A BHEES 2% E=EFABRETFTHERE (—107C
~—20°C ~ — 30°C ) HEADHFEREEELAE MY » FTAERERRA » HEKDRE
=~ BETEKE ( Free drip ) & E & ( Cooking drip ) AYBELL

ER R EE > BB R LERE 3 TR A SEERRAREFRRE EHBERER 0
% s FE— 10 CHEEH » HEBHEREE2.6~3.3 %2 E— 20 CHER» £ 2.4~3.5%"
FE— 30 CHEEE» B 1.4~ 2.5 %k4» BAK o HEFEPZHKEREH RER (HP, 1974
) BEELZERERE  NRBEEET R E (BI%, 1988)  HREMNE S BA RS
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Fig.1 Changes of pH value in round herring ( Etrumeus teres ) during frozen storage.
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Changes of water-holding capacity in round herring ( Etrumeus teres ) during
frozen storage, condition described as Fig.1 .
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Changes of free drip in round herring ( Etrumeus teres ) during frozen storage,
condition described as Fig.].
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VEENESK  UEBEMEN ( Denaturation ) BEA > REABRENZERERRKBRE
s — AT TR BN S SEEERRIRZ RS (M, 1981 )  HE-RFHEAERRRELE
FntE 4 Biw - A SEESRR AR RS 13.38 % » 75— 10°CHR i 2y B A5 728 7 1 ¢ 2 B8 ik i s ) Z 18 o
s REZREEY » BEE8 ME—20CRk— 30 CTHE=EABRZEABREMNBLIESEAL
s A BBEBED SR o Kakuda F1 Uchiyama ( 1983 ) I k#X - Japanese anchovy > 7&E W
BmEiy BEKESEANCZRERKEH 22 Z2BMENN % MKE=BEAREALER  HEE
18 %~ 22 %2f o (% 1988 ) BB -FREHREMBER 16 %~ 18 Zhk » BLAK -
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Fig.4 Changes of cooking drip in round hefring ( Etrumeus teres ) during frozen storage,

condition described as Fig.l.
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KELAEHERES—  —RTAXFESRAMEMNTELE ( Saito et al,, 1959 ) o XHARK
EhESE K s> Sl 5 Fir o ASEEKER6.5% » BEFESE—10C  BREABEARZ
KBS BERMEE 24.23 %5 » EBRABNEZ KESBHE 17 5L » BRE—20°CH » =
AR KMERS 10.48% » T=EA B2 KE# L > BB 28 m » HEWE 2 8P ME—30C
FERhZ KEBEARK B 12%455 - HB% (1981 ) BEE 200 g A6 RBEBRR(—37T
) B 7 R K @I R#8 20 % o Kakuda et al, ( 1984 ) WS RKH 8 RERBMOWMAE (—37T

) +R#E BENEKES41.2% > MEEZKMEB 20.5%» Chiaki et al, (1988 ) 184
EECEFARKES8.7%  SWA KRB KMEE 43 % » BKEREMKERMZEmMmE - KE
REX » AERERT  —BAEKMENR 40 %% BRERTFR > HFAR 40 %E » BARRS (F
FFIALL , 1986 ) o Chang et al, ( 1989 ) MR E— 1 CHBTRRI KEDE 40 ZLALE -
EBRRGR o KRB A HRERKEELISE 0 BT » WREABERL
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Fig.5 Changes of K value in round herring ( Etrumeus teres ) during frozen storage,
condition described as Fig.1 .

b BREMTBAB LR RERE :

ESEREREN BB ERS » HPLEPA (22 : 5)RDHA (22 : 6) BX (FE
» 1989 ) o HASNIE MBS RIKZRFHWER » ELHBSIER (8K, 1976 ) » HRBE
KR BENDBRAS B~ ESS  FRAREELMBK Y86 - BHRSBERL » NMEBESRE
i BEHABBEREEREERERE ( Noboru, 1962 ) - EMEMBPEE ( AV) B> EHmE 6 5
o AHEERES 20.02 » EHE=EEE (— 10°C~—20°C ~ — 30°C ) BB+ HE K BELHE
ERET R Z B INTIR I » P Ll— 10 °C okAs > BB E R K » —20°C ~ —30°C MBS > AL
BERIRR » A REEB P HARALL ( Nobuo, 1978 ) « MERES » ERAN RIS S BR
B RERREFERPIFEIR RAE LR RIBBEN A S REETE » XISE B 5 BRE B KK
REBEMAR (R, 1976 ) o Olley ( 1960 X 8782 & /R 10 B ol F s IRy Memss iy, » BE
FRGRE Ry » HIERAE D BB A » Nobuo ( 1976 ) HER S HIBER— 10'C~—20°C ~ —
30°C > MEAIFEEIR R AV LS » AENBRERE— 10 CBa L ERRRy B L ERR
» — 20 C GUREFERERR Iy REBML B IR R » T — 30 C RS IEREIS R Be S (L B B 4818 o 4 X SE J7S
Z TBA{ERR 0.087 » MIEMBPEBEH TBAEFLAMS (B7 ) » AE=HATBABEAELSDY
» 314 TBA /R 1B FIE » LB RS (—20°C) Z# AL ( Chiaki et al,, 1988 ) o EFEHEH
Wi TBA @Ry T 1% » AT AE R (N 4% 1355 malonaldehyde € R1fk 25 M /F I M /R & s » M6E TBA @M
» RTBAXBREBEES YK IF R E/LIBE -

EREREST > —10CHBZER» RIKE (4°C) HE—BERELRAEKRRY » XER
100°C TZ# 15 min # > BB A0k ME—20CHK— 0 CREAHARSZEE » KREEZHA
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Fig.6 Changes of AV in round herring ( Errumeus teres ) during frozen storage, condi-
tion described as Fig.l.
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Fig.]7 Changes of TBA in round herring ( Eirumeus teres ) during frozen storage, con-
dition described as Fig.l .
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