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1 TP, AAEHE (TBHQ 5 0.2,0.4 F10.6 g/kg; Ve 50.2,0.4,0.6 F10.8 g/kg; TP }0.4,0.8,1.2 F11.6 g/kg) %
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P ISR FE BT A AR Z A B R VE T . (455 TBHQ, Vi F1 TP A 55l ¥ it 43 324 0.2,0. 6 1 0. 8 g/kg;3 Fi
PR PR KNy 0.8 g/kg TP>0. 2 g/kg TBHQ=0.6 g/kg Ve, MhEIXE LR B7R8,0.6 g/keg Ve +
0.8 g/kg TP ML A AL A5t HH KRR BUEALF Ve 5 TP Z AAFAEAR SR A RIAVEH . (4518 )Y 76 #7520 R fa 4R v
Ve BE TR LN 0.6 g/kg Ve +0. 8 g/kg TP LG HIA AT T B8 7 KA LB S,
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Antioxidation of antioxidants TBHQ, Ve and TP
to Tilapia non-rinsing surimi
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Abstract; [Objective] Study was done on the antioxidant effects of tert-butyl hydroquinone (TBHQ) ,
vitamin E (Vi) and tea polyphenols (TP)to Tilapia non-rinsing surimi and lay a foundation for their appli-
cation in preparation of Tilapia non-rinsing surimi. [Method] Three antioxidants were selected in this stud-
vy, TBHQ, Vg and TP. TBHQ (0. 2,0.4,0.6 g/kg),V(0.2,0.4,0.6,0.8 g/kg) and TP (0.4,0.8,1.2,1.6
g/kg) were added to Tilapia non-rinsing surimi samples,and samples were stored in —20 ‘C refrigerator.
As the indicator of lipid oxidation level, thiobarbituric acid value (TBA value) of samples were measured
periodically for the purpose of finding out the optimal adding amounts of TBHQ, Vi and TP. The antioxi-
dants of best effect and synergy among those antioxidants were found by comparative experiment and com-

binational experiment. [Result] The optimum adding amounts of TBHQ, V¢ and TP were 0. 2,0. 6 and 0. 8
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g/kg respectively. In the comparative experiment, TP performed best,followed by TBHQ or Vi. The result

of combinational experiment showed 0. 6 g/kg Vi +0. 8 g/kg TP performed best, which proved that there

is strong synergy between natural antioxidants TP and V. [Conclusion) In the process of producing tilapia

non-rinsing surimi,adding 0.6 g/kg Vi +0.8 g/kg TP,and the synergy between Vi and TP can promote

the antioxidant effect and prevent lipid oxidation remarkably.

Key words: Tilapia non-rinsing surimi;antioxidant;thiobarbituric acid value (TBA value) ;synergy
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0.2 g/kg TBHQ + 0. 6 g/kg Ve. 0. 2 g/kg
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41 TBA % CK V-3 TR T 63. 02540 d B,
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U BB EALBOR AR Nl 0.2 g/kg B HT A fb M
e . 5 AR 45 AL .
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Table 1

Effects of different adding amounts of TBHQ on TBA value of Tilapia non-rinsing surimi

TBHQ #nft /(g kg™ 1)

¥ it ] /d Cold storage time

Adding amount of TBHQ 0

40 60

0(CK) 0.226£0.039 aA
0.2 0.1974£0.019 aA
0.4 0.095+0.035 bB
0.6 0.120+0.016 bB

0.869£0.028 aA
0.35420.056 bB
0.307+0.061 bB
0.307+0.000 bB

1.27240.011 aA
0.332+0.052 bB
0.321+0.042 bB
0.29940.089 bB

1.59320. 013 aA
0.489%0.056 bB
0.464+0. 044 bB
0.48240. 040 bB

I B G AR R RNG 8 2R 22 5 125 (P<T0. 05) W Wi AR R 5 FRE % KR 22 F i i % (P<<0. 0D, TR .

Note: Different small letters in the same row indicate significant difference (P<C0. 05) ,different capital letters indicate extremely significant

difference (P<C0.01). The following table is the same.
MR 2 WAL Ve (9 4 20 TBA {A ¥ B 2%
il T CK 44 (P<C0. 01) ; B & ¥ 6 B[] (19 ZE 4, 95 0
0.8 g/kg Ve @i/ TBA {H & i =5 F s 0. 6 g/kg
Ve . R Ve MERERINE R 0.6 g/kg. fER K
60 d VLB 0.6 g/kg Vi 411 TBA {H# CK 4
BITFRET 62. 1%, 78 60 d B [ 0 36 2 & K.

76.9% . HU I TBHQ i %5 45 5 AH L . 76 1% 7 )
60 d 9. B 0.6 g/kg Vi Xt 7 4 fh 4k 5 40 5E 1Y
PUAALACR 53N 0. 2 g/kg TBHQ M b AL AR
. % RS BT AL e A BUB M Ve AR
o — FAR G B9 A T2 ) B B A A

x2 AMARAE Ve T IELEIEZREE TBAENEMN

Table 2 Effects of different adding amounts of Vi on TBA value of Tilapia non-rinsing surimi

Ve Wiz /(g - kg™ H)

¥ i ] /d Cold storage time

Adding amount of Vg 0 40 60
0(CK) 0.424+0. 046 aA 0.424+0.035 aA 1.42940. 023 aA 2.811£0.046 aA
0.2 0.120+0.022 bB 0.259+0.028 bB 0.687+0.028 bB 1.46540. 028 bB
0.4 0.14640.028 bB 0.16440.022 cC 0.49740.017 ¢C 1.02340.028 cC
0.6 0.10240. 046 bB 0.25240.033 bB 0.44540.028 dC 0.65040.017 dD
0.8 0.087+0.061 bB 0.212+0. 023 beBC 0.442+0. 006 dC 0.72740.028 eD

M3 FIL R TP ) 4 41 TBA {391 2 3%
I F CK(P<20. 01) s fE¥& 8 20~60 d P9, 7 4m 0. 8,

1.2,1.6 g/kg TP 411 TBA {H I & 1% T 4
0.4 g/kg TP 2H(P<C0.01), frLL TP (G &
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H# 0.8 g/kg, TEV K 60 d N, #HMO.8 g/kg TP 4
) TBA f% CK F¥ F & T 75.6%,40 d i,

TBA {8k 3] 51K, 0. 301, % CK 40 (1. 685) T %

T 82.1%.,

®3 AMAEE TPXFEEIEZHEE TOA EHZM

Table 3

Effects of different adding amounts of TP on TBA value of Tilapia non-rinsing surimi

TP FnHE/ (g« kg™ 1)

¥ it ] /d Cold storage time

Adding amount of TP 0

40 60

0(CK) 0.467£0.062 aA

0.4 0.1642£0.040 bB
0.8 0.14220.022 bB
1.2 0.120+0.048 bB
1.6 0.091+0.017 bB

S O O O

.31920.017 aA
.628£0.039 bB
.43820.029 cC
.3324+0.017 dD
.369+0.017 dD

1.685220. 032 aA 2.14240. 046 aA
0.59520.042 bB 0.64720.137 bB
0.3012£0.039 cC 0.47120.090 cC
0.230+0.019 dD 0.383%£0.031 cC
0.146+£0.023 eE 0.186+0.000 dD

2.2 FAEAMEAFERALRILER

MR 4 AT TER L 20~60 d N LB TBHQ,
Ve Al TP 411 TBA {H¥#H B F K T CK 4 (P<
0. 01) , & B Pr b Ht U4k 0] B 2 AT R4 HLARE BBt 4R
RCR 55m 0. 2 g/kg TBHQ 545/ 0.6 g/kg Ve
AP EALROR A Y H TBA HI A B & % 7 (P>
0.05) . TM# M 0.8 g/kg TP AP AR S Fik

2 T S AL R A AR I 35 25 S (P<<0. 01) , R B 3 Fhidit
AR P A AL R R B MK IR R0 0.8 g/kg
TP>0.2 g/kg TBHQ=0.6 g/kg Vi, 5l
R R gl a3 bt A4k R TBHQ. Ve 1
TP W HPr 8 OR g5 KR W, TBHQ #1 TP 11y
YRR B4, 5 A5G 45 AR AT .

* 4 TBHQ.V: M TP FI&EIEEXREE TBAENFN
Table 4 Effects of TBHQ, Vi and TP on TBA value of Tilapia non-rinsing surimi

B AL H ¥ I E] /d Cold storage time
Antioxidants 0 40 60
0(CK) 0.471£0.058 aA 1.07840. 017 aA 1.24240.017 aA 1.202£0. 062 aA
0.2 g/kg TBHQ 0.376+0.039 aAB 0.595+0.063 bB 0.625+0.061 bB 0.4934+0.040 bB
0.6 g/kg Vg 0.39140.060 aAB 0.537+0.086 bB 0.657£0.072 bB 0.55540. 060 bB
0.8 g/kg TP 0.237+0.081 bB 0.350+0.038 cC 0.42040. 062 cC 0.30740.078 cC

2.3 MEMAFDEIERBRE KN
3 BBt A AR A Bl R A SR A 1 7

20000 a
1.613
1.500 F
3
if?s
g
5 Z 1.000
EHm b
= © d & d
0.500 0.347 0.387 0320 94 e (o5
S 0.190 0.153
0.000

A B C D E F G H
A% Groups

Bl 1 ARFET AT A X 2 A fa R 5 U i 58 TBA {E 1 5%
A.CK;B. 0.2 g/kg TBHQ;C. 0.6 g/kg Vi;D. 0.8 g/kg TP;

E. 0.2 g/kg TBHQ+0.6 g/kg Vi;F. 0.2 g/kg TBHQ+0. 8 g/kg
TP;G. 0.6 g/kg Vi-+0.8 g/ke TP;H. 0. 2 g/kg TBHQ+0. 6 g/kg
Ve+0. 8 g/kg TP; RFI/NE F 1% 48] 25 5 2 35 (P<<0. 05)

Fig. 1 Effects of different kinds of antioxidants to
TBA value of Tilapia non-rinsing surimi
A.CK;B. 0.2 g/kg TBHQ;C. 0.6 g/kg VisD. 0.8 g/kg TP;

E.0.2 g/kg TBHQ+0. 6 g/kg Vi ;F. 0.2 g/kg TBHQ+
0.8 g/kg TP;G. 0.6 g/kg VE+0.8 g/kg TP;H. 0.2 g/kg
TBHQ+0.6 g/kg Vg +0. 8 g/kg TP;Different small letters
indicate significant difference (P<Z0. 05)

ME 1 "5, G dH R 0. 6 g/kg Ve +0. 8

g/kg TP 4 Wy bt S8 Ak 8508 B 4, %5 60 K I, TBA
fE A%, M 0,153,588 CK 41 (1. 613) F[& T 90.5%,
5 H A P A AL R B 22 R (P<T0. 05), Ut
B Vi A TP Z 8] 77 A2 AR 58 19 B [R)7E A E 4 Cas o
0.2 g/kg TBHQ+0. 6 g/kg Vi 4D BHt AL RR
5B MO0, 2 g/kg TBHQ 4 WA I &% &
(P=>0.05),F ZH (M 0.2 g/kg TBHQ+0. 8 g/kg
TP 4D P B E S D 4 (4 hn 0. 8 g/kg TP
ADOWARFER(P>0.05 .4l TBHQ 5 Vi,
TP (4 ¥ AV AN B 2.
3w

TBHQ 1E4 [ H 5 W), BE WA AR 7™ A 1Y
I H S BT A R Bl s . AR R A
= AP O - R 7/ O 7= O A =0 B N4 N A S
TBHQ>PG>BHT >BHA, % 3 ¥ ¥ 3 g (1 51 %
fL6ig 71 K /NIF . TBHQ™>PG>BHA>BHT!",
AL TBHQ 4T & 4k 58 77 B 2 A F HAth [7] 28 & %
PUAEALT] . AR H LN 0. 2 g/kg TBHQ 4 HL
et A E Ye fa BE R TBA (% CK £ F BT
63.0% .20 TBHQ Xt - f Bk fa B8 g i A 1
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Ve BT EAE 2 S5 R4 A th AL e i & A
H BB 1] e AT 1B A SR 1 (0 Bt SR A s
I Y RS R L IR T SRR S A R A ILAL
HAEAH SR NLLLE AL Ve X AR 09 5t A AL
S5 R 24 2 R o ik S A A% 4 R Y 100 AL A
It Vi W] AE 22 5 A WUEL AR 10 Ak DL R TR 5 4t € R
g,

TP /Y EZ T2 LA R BB Y, HIEAR L5
¥k 2-RF R B R M AT AR . IE R B T HAT 4R
AR T A A T 0 A 1 2K B R
KPrEeH, W, 4 TP o FHEL R = A
Ui s el 23 AR ELAE T L A OB 0 B T e Ak D RE Y
M EY . AT B 0.8 g/kg TP 4 HL
AR B LT TBHQ M1 Ve, U SCHSEY &
.2 TP b B0 0 % £0 7 3 47 f0007R ¥ 8. TBA {H B
WAL T XTI IA Y TP a] A &40 22 i ot 4804k . DA i 42
Kl e (Y PR EE I . X 4 AE B 5T R 7 AR R
TP AT L dob B3 A0 ¥4 g £ JBE 1) R 1 ok AR AL M L 4%
R R R B AU L B W A 7 Y T 10 B8 W I 5 B 1
FEAR, 5 A4 RARFT

AT Ve TP 2 8] i Py [ 7R L 2 4 o A
LB Ve X TP (4 4 48 Ak P g Py I8 7E FH BT 2
AR SRR . A R HE AR 4 A6 1 B4
R Z BT LA 2 1 B — 0 Ak ) H R B R] RE A
T IRl BE S A FR A 4 0 SR A A IR 7 24 1 i 2 ik
A BT R B BUEAE B 2R e A T L T
(B A5 T 2 A 02, P04 A0 R0 Y 0 480 A0 28R O IR HH i
Zihf, 0.8 g/kg Ve BYHTA ALK R AW 0. 6
g/kg Vi, WIS i 388 2 SOR B L, n 0. 2
g/kg TBHQ+0.6 g/kg Vi +0.8 g/kg TP [ #i %
WRCRAM 0.6 g/kg Ve+0.8 g/kg TP, $ AL
FZRAR 2 A 5T B MR 3% 3 47 480 Ak 700 /5 R AL A
R T AR ST A E ) IZ BN PR
T2 A AR Uk BE EL A AR 9k Y S ] M R AT 45 AR
.

4 g

TBHQ. Ve Al TP X% 4 fa A 5 Pk £ BE IR I 19
PUEARAE F 43 B G, H B 3E WS = 4 Bk 0. 2,
0.6F1 0.8 g/kg; fE¥ i 60 d P9,0. 2 g/kg TBHQ,
0.6 g/kg Vi #10.8 g/kg TP 43 il {fi &7 9 1 4 FE Uk
fHEER) TBA AKX B T T 63.0%,62. 1%
M75.6% . XF Hiat g 45 % B, 3 R S04k R 1 4t

AR RN 0.8 g/kg TP>0.2 g/kg TBHQ=
0.6 g/kg Vi U /EH LT ,0.6 g/kg Ve +0.8
g/kg TP 415 CK 4UAH ., TBA {5 TP T 90.5%.
T RARPUEALT] Ve M1 TP 2 (6] 77 16 AR 58 A9 Bl 7]
YEHT. #5hno.6 g/kg Ve +0.8 g/kg TP al £ 2 By
1k 2 A o A U Uk £ 8 04 i T SR Ak o DA T AEE 4K G ¥4 g
.
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