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1.2 MESHa

W e B 88 RORE 43 3 it kAT T RIS BEROSHRIUL . 55 1 41t Mot J5 i vk & & S BD )
FMLAZRE R, % 2.3 #tR W FHRA 0°C fRIEF (0£0.1) °CABIfR# 3 X 6 KM
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1.4.5 POValzx

FAS, FRY, K (2:2: 1) R EUIRRTE FIBRE 002, A LS T IO mAR A0 2302 B
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TVB-N @4 R 1, Ap T B DR AR EARAHRN TVB-N ZRHAR
WS AR L, B RAGEE FE TR B 5 B b, 34 B 4~6 4 B AT BRI T 30mg
/100g i1 — R BE R BT RICR FRAE, HEEERABROR O K B EHI 5, 3 Kot B M A F=
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Fig. 1 Changes iv TVB-N of mackerel products prepared from various raw materjal in
freshness, packed in vacuum ard ordinary pouche, stored at -10°C and -18°C
(a) -10°C #¢fl&:  (b) -10°C pefhl &:
() ~18°C #f4:; (@) -18°C Bl .
2.2 RMR®D POV HNT{L
POV fE 1Rl R LML # IR0 W e 2 R A 2, NPATLLARM, 76 M ARRERE
, & Fpi B 3 0 ) f POV (R b T, g7 #hE9 20meq/kg 24 L7t 3) 60~220mey/kg
HMREREREE. SHARKERARSAKH RN POVEBLIK, BRAINEFEBHE
Kob, B ARFE7E 10~40meq/kg KKK FER, BRTE —10~—-18C £H4HT, TEEK
AR R A L R S AR AR B A F BRI R, K, —18°C RKME ALK
) & SRR B 0 BE B BART —10°C RAKM Bl Gk, o BR —18°C R 6 RUEBEEM 3 X
o8¢ BE G BRI f i POV fH7E 100meq/ kg A L 25, A 4 #4 75 100meq /kg B
Fo SUAHIR, 7 —10°C RERHELE RS, GRS & POV g 100meq/kg, HLk
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Fig. 2 Changes in POV of mackerel products prapared from various raw material in

freshness, packed in vacuup and ordinary poucke, stored at —10°C ard -18°C ( | denotes
quality of products unacceptable)
(a) -10°C p-g&; (b) -18°C M.

POV iy & $U1H, 7E K2 B3E ) & i 77 7E 10~40meq/kg FiE ¥ B3, HX 4 POV L
B4R HMEm A K.
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AR SRR B EAMRER EN R RE 6 N ARKFOBREREEERMELG) (b)
FiiRe RPLEAVESEIE B REASK, OBk, O, M RIRBEARIKKSK, Ak, AER
ATEEZEM, BRBOF MR RIS, Dok, A& 3TUEL2ZM. WP TLEDRK
V4 5 A VE4 ) 50~90%, KIBAMEPTE 60~80% HIFE. AN IRA KGR O 2
fhs BBLARRI MR £ FEAH FE —10°C fl —18C R P M EERE T . HKE B &
B Rk T R A A S DR R BE TR, BrA H R 7E R B0 R ) Jo g sk Mo
BREGRH . WE 1(a) (b) FETE B 6 4~ ARBGRRIAME, Pra 24 Fl @A 17 HE DR
A%, AREHE 6 A LA, BERA 8 HE 2~3 M AUT (21 AXAARTER) KR
TF7E 6 A AR IR &, REMAL6 A, 1ot REFANT 3~6TAZREMAE O
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Fio B, XFA R RRBIAMERK, RESFHARMI AR THRERK,
£1() —10°CRMEFETHENSCETFIERRET TS

Table 1(2) Comprehenaive and rancidity acore sensory evaluation

of mackerel products stoped at —10°C (“5k* denotes

quality of products upacceptable)

0 R 18 M5 SReHEMA 6 RICHER R
® 2
] " # oA K & B £ K & B & ®K I
B ¥
- » #E8 XNZ ¥B XZ #iE XZ #E XZ H#HE XZ #E8 XZ
Gl
o B% BE A% A% 4 A o 4% a2k a4 %
RS 0.0 0.5 2.8 2.7 5.1 4.5
5] # cs 0.0 0.5 3.9 2.8 9.1 7.4
RS/CS(%) —— 100.0 71.8 96.4 56.0 60.8
RS 1.8 1.8 3.9 1.4 5.3 31 55 50 6.6 5.1 7.3 4.3
148 cs 3.0 2.6 6.0 1.6 85 4.8 7.3 6.0 11.6 8.6 13.9 6.9
RS/CS( %) 60.0 69.2 65.0 87.5 62.4 64.6 75.3 83.3 56.9 59.3 52.5 62.3
RS 2.7 2.5 2.8 1.3 4.8 2.8 17.3* 2.8 6.0* 4.1 7.1* 4.9
2 48 cs 3.0 4.9 5.7 2.5 6.5 4.5 10.8* 4.3 10.1* 7.1 11.3* 7.0
RS/CS(%) 90.0 51.0 49.1 52.0 73.8 67.2 67.6 65.1 59.4 57.7 62.8 70.0
RS 48 3.3 6.2* 3.3 65.3* 2.6 6.9*° 4.4 5.7* 5.8 7.8* 3.3
348 cs 7.7 5.0 9.7* 6.0 7.8° 4.0 9.1* 5.9 8.6* 8.3 10.5° 4.5
RS/C8( %) 62.3 66.0 63.9 55.0 67.9 62.56 75.8 74.6 67.1 69.9 74.3 73.3
RS 5.3 2.6 b5.4* 3.5 6.0° 2.0 8.3° 3.4 7.4* 3.9 8.1* 4.6
L] L] L] L] L]
ann cs 7.6 4.6 6.6° 4.9 8.6° 3.3 11.§ 6.1 10.4* 6.6 11.8 .6.8
RS/CS(%) 69.7 656.5 81.8 71.4 69.8 60.6 71.6 66.7 71.2 60.0 63.6 67.6
RS 6.5° 86 === 36 — 8.8 -— 4.3 -— B5.3* — b5.9°*
548 cs 9.3* 63 -—~ 50 ~-— 5.8 =-~— 6.2 - 8.8° — 8.0°
RS/CS(%) 69.9 66.0 —— 70.0 -— 65,6 -— 69.4 --- 60.2 --- 73.8
RS 7.3* 49 — 49 -— 5§5.3* -— 6.2* -— 6.0° -— 6.0°
6 AR cs 10.9* 7.5 —— 7.0 -~ 8.8%° —— 0.5° -— 0.5° -— 8.2°
RS/CS(%) 67.0 65.3 -— 70.0 ~-~—- 60.2 -— 65.3 ~— 63.2 -—— 73.2

. (1) BSREBEIFS: CSKEMEIFS: BY/S(R)RKBEFFLESBEFINEIL,

@ F KR EATTER,
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21(b) —1ECREKATHEANGLET TS RBYMER TS
Table 1 (b) Comprehensive sensory evaluation and rancidity score
of mackerel products stored at —18°C

0 R B¢ 7 ) & 3 R M EH & 5 RESEEH &
#® .4
2 =1 .c3 i i 5 & 53 ) i 5 L] .c3 i FE &
B ¥
r] " #$E XZ #E8 XNZ #E8 XZE #8 XZ #E8 HKHEZ #E KZ
B

¥ B A 8% A% 8 AF 8 ¥ of.8%¥ 6%

RS 0.0 0.5 2.8 2.7 5.1 4.5

g # cs 0.0 0.5 3.9 2.8 9.1 7.4

RS/CS(%) — 100.0 71.8 96.4 56.0 60.8
RS 1.7 1.7 2.8 2.3 41 2.4 44 3.0 5.8 3.3 6.5 5.3
14A cs 2.3 3.0 3.8 3.3 5.6 3.4 6.0 3.9 8.9 5.8 10.1 7.5
RS/CS(%) 73.9 56.7 73.7 69.7 73.2 70.6 73.3 76.9 65.2 56.9 64.4 70.7
RS 3.0 2.4 5.0 3.5 2.4 2.6 5.3 2.8 4.8 4.8 6.1* 6.1
24A cs 5.9 49 7.0 4.8 4.1 4.4 6.8 5.2 8.3 7.0 8.4* 9.9
RS/CS(%) 50.8 49.0 71.4 72.9 58.6 659.1 77.9 53.8 57.8 68.6 72.6 61.6
RS 2.3 1.5 6.8 ¢.3 4.1 1.9 5.6* 3.7 5.3* 2.9 6.6* 3.4
34AH cs 41 2.9 6.1 5.6 6.6 3.4 7.6* 4.3 9.1* 4.9 9.6* 4.8
RS/CS(%) 56.1 51.7 95.1 76.8 63.1 656.9 73.3 86.0 58.2 59.2 68.8 70.8
RS 4.2 1.7 4.8 1.8 4.8 3.3 6.9* 3.3 6.7 5.2 7.3* 6.3
4 /4R (o] 5.8 4.0 5.7 2.8 6.8 4.3 8.5* 4.6 10.8* 8.4 10.4* 7.4
RS/CS(%) 72.4 42.5 84.2 64.3 70.6 76.7 81.2 71.7 62.0 61.9 70.2 71.6
RS 47 2.8 4.8 6.0 7.2* 48 -— 52 -— 5.4 ~—~— 17.1°
54A a8 6.3 45 6.0 7.5 9.2*° 6.6 ~— 6.3 -— 7.4 — 9.1°
RS/CS(%) 74.6 62.2 80.0 80.0 78.3 73.8 -—— 82.5 ~—~—— 73.0 — 78.0
RS 5.0 3.7 7.0* 4.3 6.0° 5.3 -~ 6.2 ~-— B.7° — 7.2°*
64A cs 7.2 5.7 8.8* 6.6 8.6* 8.3 — 8.2 —— 9.3*° -— 10.7*
R8/C3( %) 69.4 64.9 79.5 66.2 70.6 63.9 — 63.4 -— 61.3 — 67.3

& AXFERRIN K "WEARHAT 1)
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2.4 HARMNMENIRMEFHXR

ATETHEESHHRRBEPANRKERKEEHTRAMIREREHXER, RS T
RERBPRAMEL2,

ME2FUBDREHANI2AAUTUZE 2~3 M ABRE 8 F. BERAMFBRE: X
8 F M AR L EERK M THTEK; 0 RIS ERMM3 R EERRHRT #, 0XH
¢ BE RORHH) S (X 1 b —10°CR B ABERIN T 5% 6 Fb, —18°CI-#AMBERIMT & & 3 . T
BAAE ERKEAER 3 A UTEARBMNS—MNEZRE, HREK. PH#ERN, &
HKE —10°C REAMEH ML, XEMTREXHREFARE LEREAZEH & M H
o

22 HENRKNELMIRAKREHXE
Table 2 Relationship between storaze life of products and
its processing and storage conditions

RER wWo & Moo% BREBREITES POV (meq/kg)
1) —10C 3 RMY 7.3 182.8
2 AHBF 2) —10C 5REEY 6.0 82.5
3) —10C 5 RiE 7.1 191.5
4) -18C 5 R 6.1 151.2
1) —10C 0 R 6.2 112.2
203 AH 2) —10C 3 RBY 5.3 102.6
3) —18C 3 R 5.5 117.8
4) —18C 5 REEYE 5.3 73.3
3~41A x — —
1) —10C 0 Rty 6.5 144.0
2) —10C 5 REBH 5.3 18.5
4~54A 3) —10C 5 REE 5.9 31.7
4) —~18C 3RMY 7.2 66.7
5) —18C 5 RHEXR 7.1 31.7
1) —=10C 3 RBER 5.3 14.2
VS 2) —10C 3 RMEK 6.2 18.8
3) —18C 0 R p¥ 7.0 99.4
4) —18C 5 REEH 5.7 35.2
1) —10C 0 REEH 4.9 24.2
2) —10C ORME 4.9 25.3
3) —18C 0 R 5.0 67.4
6 AL 4) —-18C OR#H 3.7 19.7
5) —18C 0 REE 4.3 12.3
6) —18C IRBRE 5.3 22.1
7) —18C 3 RBER 5.2 20.9

& 6AARULRMKBEIFS R POVERKRABSTEIBENNEHE., KANDABFTEINNUEHE (Y
FREMORRE), Rep R HESIFELR, HH HELFERR, HREHIRZOR, KRR ER
RREZAR,
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SHHRKE, REFBL6NMANT MR, 6 HERSEER, TBBEMN 1 #;
WK O K% BE OB —18°C REEAIIN O Fi; 3 Ko 8% BE [RORH(JE 6 K A& 8% B 5 k) #1
—10°CR# & 2 Fr. TRINHEZEREMHAREHED 6 AU LEE—MNHERR
o HRERSEFRMM —18°C R, XLFREFRABIBROFHNER. EHeEHn
THRERMIFEE RN 4 Ff 3 #, HZH, BAK.

ML ERFME LS Lo P, AT LAY MR D) 45 Fiim L oR B A M 3 o AR B A R e, T
BE7R POV & TVB-N iy e 4 RE B AN A/

MoK 2t 4~B A~ AR 5~6 A BRI B O Ml AR R, ENBREHEEFH
MIREFHPRAFERSAFEARLARAFENXZXARMN. IHARFRTRERET
ZHEFPRLFHR. —RXMPFICRN —18C RN FERZAESRA X R EHS
% 2~4 4‘}%[1'210

B EAXMITRBEEMS W RREMOEE, B4 T.T.T.MP.P.P. RN, Nk
HFERARRERNRELESHEPREMIRBRE, LENERRBIMERTRAER
RAELRIBXHGER,

2.0 MAREFREMEERNLAER

H S, RN BT B ) RIBUBE T 4 R RMEA RIF AR (32 2), 17 #p i R7EX D)
AT 8 S mt i BR IO E P 4) (B R RRMED B —BUMRA7E 6.3~ T .3 HE, FHEN 6.2
PERZE 0.7, FIXIME 12%, B T X BPR AN MBUREIFSMEBE LA TEZIAE
ORI B Z M)A RAF — B AN T SEd . R R o R X 8 A 7R R B X DI MR T B2 32,
EWNLEESEMRBEHETXN—ER RIME. X—BE TS FRERT TR AE XK H
REBOIRE, FRASRE— S B EHR.

W, 17 Fiil ok DA AT E 2, 3 POV B B &) 12.3meq /kg B # ) 191.5meq/
ke, RHBWERE, ARBEFSHOXNEERFREF—EF RE. RENEHHHESDAR
WEZME POVERR, REM KON SHHAR. REBRKE POV X 5 EBIK (R #%2)-
EXMFERBARMNEBEESESAEAR X, BREY 34 A UTHRE L BEEN R, B
BIEALREATIR, B R ) POV (R 4~6 A (BB 6 M AU L WS REZEER R, &
R4k 0 25 BEm R, B A POV EA,

B4R, 2 185 POV T REMP RRBEAMBETREEGEERNE LR R
(9. POV 1R i RN B AL AT ST B A2 R A et A6 0, T B T b O B B AR OO 2 B B 4L 4k F
PERMIGRE. B, RARNB RN NS ESK, AFSRTLEORB. WERLERSL
5+ SR P P2, ATTRETERS B AR B R B AR AR RE (B2 — R MKR R
6); TEERZEHRRBZH=Y, HRREBVRE L — B E LTI 6 RER, A
TR AT EZH R R, Hit, 7T LU RS T 2 L E—E R RE(6.210.7),
POV AFE—EHARENFLESEN. BS—SHARBH POV MBHRESR
ZRIAFERRREYT, IR Y POV Ruree b HE RN E RiER.

BEXRT TVB-N M2 % RV HIEHK R, EREX B, REFAH SOBERE R
ERABBCERHEER,H TVB-N Y2 EARBR T LI, 48502 b RAKEE B RO & 48
SR LT B, X R T AR & RASKRIT A R REAZ—,
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EFFECT OF VARIOUS PROCESSING AND STORAGE
CONDITIONS ON QUALITY AND STORAGE LIFE
OF FROZEN MACKEREL PRODUCTS

Duan Shan, Wang Zao and Luo Zhao~yao
(Dezartment )f Food Science and Techmology, SFU, 200090)

ABSTRACT The effect of various processing and storage conditions, such as various
raw material in freshness, vacuum and ordinary packaging, storage temperatures at -10°C
and -18°C, freshy and pickled eviscerated and deheaded products, on quality and storage
life of mackerel products were studied through sensory analysis, POV and TVB-N mea—
surements. The experimental results showed that the rancidity resulted from lipid oxida—
tion was the main factors for the lossin guality and storage life of mackerel products at
storage temperatures of -10°C and -~18°C. However, a depression in original flavor and
slight increase in TVB-N value occurred in the products. Moreover, it wasfound that the
packaging in vacuum or in air, degree of freshness in raw material and storage tempe-
rature were the most important parameters affecting the quality loss and storage life of
the products in various storage conditions. As the products prepared from raw
material of less freshness, packed in ordinary pouch and stored at —10°C exhibited the
storage life of two to three months and the high POV value 100-200 meq/kg, whereas
the products prepared with highly fresh mackerel, packed in vacuum pouch and stored at
-18°C showed the longer storage life of 6 months and the low POV level below 40 meq/
kg. 1t is quite evident that in order t3 keop the mackerel products in good quality and
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long storage life, the products should be prepared from highly fresh material, packed
in vacuum pouch and stored at low temperature not higher than —18°C.

KEYWORDS frozen mackerel, rancidity, vacuum packaging, freshness of raw
material, storage temperature, storage life



