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Abstract; The effects of different treatments including clove ex-
tract, phystic acid, rapeseed, BHT and Vg on properties and lipid
oxidation of partially frozen storage( —2.5 C)loach were studied.
The results showed that, with the prolongation of storage time,

the sensory comprehensive score of different treatment groups
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decreased gradually; the pH value first descendedand rose; juice
loss showed an increasing trend; the shear force value declined
significantly (P<C0.05); TVB-N values increased, and TVB-N
values of all treatment groups were less than the maximum
20 mg/100 g at 24 d, in the acceptable range; the values of thio-
barbituric acid and peroxide of the loach increased significantly
(P<C0.05); the saturated fatty acid (SFA) and monounsaturated
fatty acid (MUFA) contents showed an increasing trend, and the
relative content of polyunsaturated fatty acid (PUFA) decreased.
The trend of all the above treatment groups was better than the
control group. With the comprehensive analyses. the results
showed that the shelf life of the control group was 8 ~12 days.,
and the antioxidant group could be 20~ 24 days, under the par-
tially frozen condition. It was also found that the phytic acid,
BHT and Vg showed stronger antioxidant capacity in the treated
groups, with more effective inhibition of the oxidation of unsatu-
rated fatty acids and better maintaining of the food quality and
processing performance.

Keywords: loach; antioxidants; partially frozen storage; proper-

ties; lipid oxidation
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Figure 1  Effects of different antioxidants on sensory e-

valuation composite score of loach in micro-

frozen storage
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Figure 2 Effects of different antioxidants on pH value of

loach in micro-frozen storage
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Figure 3 Effects of different antioxidants on juice loss of

loach in micro-frozen storage
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Figure 4 Effects of different antioxidants on shear force

of loach in micro-frozen storage
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Figure 5  Effects of different antioxidants on total volatile

basic nitrogen of loach in micro-frozen storage
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Figure 6 Effects of different antioxidants on thiobarbituric
acid-reactive substances value of loach in micro-

frozen storage
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Figure 7 Effects of different antioxidants on POV of

loach in micro-frozen storage
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Table 2 Effects of different antioxidants on fatty acid composition of loach in micro-storage at 0 d %
e A WE tI R L B - Wl WRE  bJL AEE fEAN EPA DHA SFA MUFA PUFA
T# 0.05 1.31 0.53 19.90 0.83 1.69 8.67 31.07 22.86 3.17 0.31 0.48 3.59 3.52 2.01 32.94 31.90 35.15
W3E  0.05 1.24 0.51 20.37 0.88 1.82 8.84 30.49 22.59 3.24 0.31 0.46 3.65 3.57 1.97 33.60 31.37 35.02
il 0.05 1.33 0.58 20.87 0.81 1.90 8.65 31.26 22.03 3.25 0.30 0.47 3.28 3.24 1.97 34.15 32.07 33.77
BHT 0.06 1.35 0.51 20.58 0.78 1.63 8.77 31.63 22.01 3.20 0.27 0.47 3.26  3.47 2.00 33.64 32.41 33.94
Vg 0.04 1.26 0.56 20.85 0.80 1.67 8.30 31.33 22.46 3.08 0.32 0.46 3.57 3.38 1.92 33.46 32.13 34.41
XPH 0.05 1.27 0.57 20.74 0.81 1.77 8.96 31.11 22.54 3.06 0.34 0.49 3.03  3.28 1.98 34.19 31.92 33.89
xR3 MELFNRETBRME 10 dEHBRARNE N
Table 3 Effects of different antioxidants on fatty acid composition of loach in micro-storage at 10 d %
. Al W= TH i B L BER - Wl WRR bJL AEE fEA EPA DHA SFA MUFA PUFA
T#F 0.03 2.16 0.08 20.02 5.75 2.18 9.14 24.89 21.32 3.15 0.44 0.52 3.96  4.08 2.28 34.57 30.64 34.79
e - 1.23 0.08 20.30 6.41 2.05 9.05 25.73 20.88 3.19 0.41 0.58 4.08 3.72 2.30 33.70 32.14 34.17
R - 2.24 0.10 19.85 5.94 2.62 9.29 24.02 21.18 2.70 0.48 0.64 4.55 4.06 2.32 35.22 29.96 34.81
BHT — 1.20 0.08 21.99 7.74 1.81 8.87 24.45 19.31 4.02 0.36 0.57 3.52  3.89 2.19 34.88 32.19 32.93
Vg 0.04 1.98 0.08 21.02 7.18 1.86 10.13 25.66 16.17 4.50 0.43 0.68 4.18 3.70 2.40 36.22 32.84 30.95
PR - 1.04 0.05 20.61 5.48 1.86 8.98 27.64 21.37 3.87 0.37 0.62 2.88 3.22 2.01 33.53 33.12 33.35
x4 PR TR EOR 5 S 20 d BE B B8 4B B R T
Table 4 Effects of different antioxidants on fatty acid composition of loach in micro-storage at 20 d %
o WE A kR FER b TERR - Wl R BJu B4 AeAm EPA DHA SFA MUFA PUFA
T#F 1.32 1.53 23.58 6.82 1.08 7.23 27.50 21.21 2.00 0.17 0.49 2.56  2.68 1.84 35.40 34.32 30.29
W3 1.42  1.34 22,96 8.17 1.76  6.11 27.49 21.00 1.82 0.21 0.45 2.32 2.80 2.14 34.25 35.66 30.08
iR 1.41 1.34  23.89 7.19 1.12  6.15 28.32 21.47 1.97 0.18 0.55 2.12 2,52 1.77 34.64 35.51 29.85
BHT 1.12 1.45 23.54 6.39 0.92 7.45 27.98 20.05 2.47 0.16 0.43 2.57 2.72 2.75 35.07 34.37 30.56
Ve 1.12  1.52 23.25 6.66 1.39 7.15 27.74 21.29 2.20 0.19 0.48 2.47 2,81 1.73 35.10 34.40 30.50
XHHE 1.13 1.24  23.18 7.24 1.42 7.53 29.32 20.06 2.24 0.22 0.51 2.13  2.15 1.64 35.23 36.56 28.22

T F] 35.23% A1 36.56% . i PUFA A % & 8 T & A
28.22% . 4t 20 d ML, T & SR I SR RO
MR BHT. Ve FI %t B8 41 PUFA M X & B4 5 F T
11.30%,15.08%,9.74%,9.96 % ,8.44 % ,16.24 % , fH L. &
0kl BE 2 i I 4R A d g 7 LU il S AL P A AR TR
BHT #1 Vi 21 5 07 & A0 7 B fc i
3 &5k

AR ISR I T AN TR S Ak 7] A 390 X A o O 0 D8 6K
b & 5 % G S AL 00 R i, 45 55 36 BT AR [R) Ak B 4 U A 4
B AWBEAL; pH H 28T BEE B0 # i s
RBERWH MR E N EE R TR GES. B
A AL 25 S 2 (P<0.05) ; TVB-N {A ¥ 52 74 07 38 in (1

=

P HITA AL TVB-N (EAE 24 d /0 T i R BR 2
(20 mg/100 @), &b Fw] #ZEH . TBARS {1 POV ¥
BRWE Ty # (P<C0.05) . H A BRZH & T 90 & 4k 7 b
PHA . T GC-MS fa 45 J 45 U 85 0 Ag 7 B2 A AR £
§% .SFA .MUFA fil PUFA, & SFA fil MUFA ¢ & &2
FF8E BT PUFA & B Wi AR . 25 A & 3008 A 0 7
ot BR 4L IR A 45 ZL o 12 d, T F 4R L SR R LY
AN Vi b F 8 % 4 < S BN 1T 4L 8 dL TS INAEER A1 BHT
Ja Al R FE BRI AE K 12 d DL L P AR BHT LA K
Vbt SRR ) ficii  AHER N BB A% 5T A A0 A ) S 1R 0
TR AL - A U B0 £ D BRI R R . A g
Xof & k™ it 2 M AR Y L JS S R) G) Jie K JUL D T
TR 1R T B8 R T 0 4 TS O I EAT RO
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