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{t 4 CHRMF=MARMHATT A0 REERE 0. 1. 3. 5. 7 Ry EEMRELEZ
PR M. SR SSRRWBILRRNLIGA S RAM, WA, IR EP<0.05),
ALK (P<0.05), LHEH BT @ FFR(P<0.05). FERGEHAN], JLAR R ATREG 5 |
RS | iR i iy £ P B SR TR IR T AL, 03 PR LA (AR R 2 b 2 R 1L (P<0.05)
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Effect of Catechin on Qualities of Salmon Surimi Processed by Different Cooking
Methods during Storage
YUAN Hui-ping, ZHAO Ju-yang, SUN Xin-meng, WANG Xin-yu
(College of Tourism and Cuisine, Harbin University of Commerce, Harbin 150030, China)
Abstract: Purpose, The catechin was added to inhibit the corruption and deterioration of salmon
prepared food during storage to broad the application scope of salmon and prolong the shelf life of
salmon prepared food. Methods Using salmon as raw material, the effects of catechin
concentration (0,0.1%, 0.2%, 0.3%, 04%, 0.5%) with different heating methods (roasting,
pan-frying and deep-fat) were studied by measuring texture, sensory, yield, color, peroxide value
and thiobarbituric acid value. The effects of three different heating methods on the peroxide value
and thiobarbituric acid value of surimi stored for 0, 1, 3, 5 and 7 days at4 ‘C were measured. The
results showed that the addition of catechin significantly increased the hardness and elasticity of
the experimental group (P<().05), decreased the heating loss (P<(.05), increased the L* value and
decreased the a* value (£<(.05). During storage, catechin could delay the oxidation of protein and
fat of fish surimi heated in roasting, pan-frying, deep-fat, which significantly reduce the peroxide
value and thiobarbituric acid value (P<0.05). When catechin concentration was (0.3%, the peroxide
value and thiobarbituric acid value of treatment group were significantly lower than those of other
treatment groups (P<0.05). Conclusion Catechin can alleviate the lipid oxidation of salmon,
improve its color, structure and heating loss, which provide a theoretical basis for improving the
quality of salmon prepared food.
Key words: salmon; catechin; heating method; antioxidant capacity
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1.1 MESkHE

Kemgta, FHeEdarpE, HRIREEGRAMRAR: JLRREE 98%, Tad &/
HEEMAR R AR TR, PEHBRITIVERGRAR; Ghil, L=k TIkE
REMAT,; &5, thig. —FLEIRthal.

1.2 B 5%

TMS-Touch250 [fi#J{%, 321H FoodTechnology Corporation; CM-600d 336l fait, H4
Ffe-kFEAA AT L5351 e EECHL, Mgl pCEe s B R AR AR : UV-800
FAMoT WA e, Rt AR E RA T : DK-9S-11 e AVER KR, FEET Rl
MAMRAH.
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BRIk, ¥k, RE. i BIBAMEG, fRARE. M, 9
W25 g — B, ERINGESHCH 4%0E. 15% 897K, 7050 m S AR IA 0%, 0.1%. 0.2%.
0.3%- 0.4%. 0.5%HJLEHR, HEIBARIKACS om 5 4 cm BAREE, FF@EdipE, §5i
$ . kE=F O . 2 Khan FR R, 3 MINTOR X000 O B R
140 'C, F:k 140 C, Fi#A 3 min, #5456 12 min. @R “FRMEEHMNE 180 C,
LA RIBEA SRR, B 1 min §— K, U 4 mine @lE: S, WERER
(1:10), 2 190 CHUHA 3 min, 35 & R BN PLE 1 min 81—, HEE 6 min FHUE.
e e, ARmEA e LEnR, S0EREE 3K, FRMEE, BT 4 CKHE
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ZHE L SRV AG I A 1 R AR R B, R HL 4 emxS emx] om Y £8P BE X S5 U0 R = 40 4 Bl
#EATBATE . HH P50 3k, “ZRESEI, SRIKEN: BEICERE 250 N, )i
1 50 mm/min, JEAEF 908 S0%. 4G 10 0.06 N #8357+ BRE & i EmFE 30 mm,
GGG AR R E) 1 s, WGE P BERORERE . NENEME. ORGSR, AR
MERR, I =K.
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Tab.1 Sensory evaluation rules
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e SR A1) 46
RE N, T, BN 0-3

B Kbk, R 7~9

Ttk BRIk, REH ALK 46
S, REHLR 0-3

PERTS . AL 7~9

iy VIR . TR 4~6
VIR RE AL . BRI 0-3

A F S0k 7~9

ok AU, TR 4~6
R S 0-3

Rk 7~9

1 RRRSE S, R 46
ki 0-3

1.3.4  HshERIE
i FH FL 7 R 4 R PR JBE S RIS B R BT e R I PO B = A
Th, BOLFHE. daEa T

Horh mpe BRI R (). me B EIHEE (g).
1.3.5 fazElE

{37 4 ) (o b PO BE SR TR S I (L%), Z0PEMH (a®). MM (b%), MEaT
Xt ZEOGHAT B HENY, FERE RN =4, BOLPIME.
1.3.6 FEACER R E

FRHL 2 g Ffdt, I 15 mL S0 -F BRI, 11000 o/min S8 216 30s, #AEMA 3 mL
JR R R 0.5% ARSI, £ 4 C. 4000 g BT B0 5 min, 2508 5 FE& WA,



IR S mL, BRI S mL &007- F RS HEdR 30s, A 25 pL Fe? SR 25 pL
BRI, BE 30 s, #RE S min FHGHL 500 nm WLEOGE, MASERARKINERF
BHEATARIERE LR, A IR 00 1. 3. 5. 7 REERAS . I B8 B
fHEH2E, R OB A AR BRAE Hh 275 BPBOGE X MR RO R, AR 2 X S 0 AL,
BV ST = UM .

Hop Xoid S k(i & i, megikg, C:HREIZEAMABLITE, Co: bRk ek {3128k
FF R, Vie FEREREAEA, mL, Vi BUEMEL, mL, m: FESFEE, g. 55.84: Fe &
?_524 2 ﬁﬁ@?n
1.3.7  HRAR O bb 2 e 0

PRI 0.5 g HEdh, NN 3 mL AR L SRR UM 17 mL =R ORE- SRRV, BA)S
THERE K FE K 30 min, B AU S mL BEGh, FEIMASEHRRIARED, 'S
[GTE 4 "C. 3000 r/min BY5%4F F 2900 10 min. BCGHCH FEFTRAE 532 nm 4000 H0 Y644,
T LB AE T P S R AR A B S AT AR R L X, A I AEREEE 0. 1. 3. 5. 7
FHPR GO, R4 A R RGO L 2 RE, R = U 1.

Hop Asy: ERAORIGHE. o: HRMER (g). 948: FH.
1.3.8 #dEibE

{81 FH statistix8.0 351 23 H7 B (1 52 # 1, {3 F Excel 1 Sigmaplot11.0 #{FE 17 E Fe 2z,
AR R V€S T |k S
2 R5it
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2 JLIRERR IR A0 E g 2 R g i i A EE 5T R 1R R

Tab.2 Effect of catechin on texture of salmon surimi with different cooking methods

S S

o EEQD EEE G R D I )
0 2040+0.33*  1.87+0.04* 0.28+0.02* 38.32+0.09° 4.5420.47
0.1 21.53+0.15¢  1.75£0.05" 0.11+0.01" 38.41%0.03% 4.07+0.02¢
A 0.2 2529+0.71¢  1.76+0.02¢ 0.13£0.03° 39.1440.16* 4.80£0.47
1% 0.3 29.52+0.35*  1.85+0.02* 0.28+0.06* 39.61+0.39* 7.98+0.47°
0.4 20.94+0.76"  1.75+0.08¢ 0.14£0.01" 39.62+0.22* 5.65+0.22
0.5 27.78+0.60°  1.74+0.05" 0.11+0.01" 35.760.07¢ 5.27+0.21%
0 54.40+0.27¢  0.6120.03" 0.32+0.03% 42,100,534 12.7020.50¢
0.1 39.95+0.80¢F  0.51+0.06° 0.30+0.07¢ 37.2420.60¢ 8.96+0.56"
A 0.2 56.45+0.58°  0.70+0.03* 0.45+0.05" 43.41+0.15% 11.51+0.53¢
24 0.3 58.35£1.10°  0.79+0.17" 0.45+0.04° 46.15+0.80° 20.16+0.84"
0.4 63.45+0.24*  0.74+0.05* 0.56+0.02* 49.25+0.33" 26.99+0.46°
0.5 54.52+0.48¢  0.79+0.01* 0.57+0.11* 44.33+0.62¢ 20.04+0.39°




0 36.6520.64¢  0.86+0.02° 0.19+0.02¢ 31.92+0.50¢ 6.00+0.88¢

0.1 46.49+0.38°  0.83+0.02° 0.46+0.04° 38.8120.67° 17.05+0.70¢

i 0.2 62.19+£0.63"  0.80£0.03 0.58+0.01* 48.43+0.19* 28.3020.16
4 0.3 63.26£0.33*  0.75+£0.05" 0.57+0.02% 48.3420.14° 28.750.26°
0.4 63.1420.600  0.87£0.01" 0.50+0.05™ 46.94+0.23" 27.31£0.50°

0.5 61.34£0.28"  0.76+0.04° 0.58+0.03* 47.040.40° 28.80+0.85°

T RPEEEAOTFHESESR, FRARR A ARLGEAZREE (P<0.05)

IR R 2 AR DR AR R BT A B R AR AR AR I TR A H R
FEESE. R 2 v, LR RIS T2 AN R, SRNEREEI I RERTIL
RawaEAREZERIEM, REEARE - BRED., Kb, AHEERKHERE
A BERIEE S, Al R IS SRR A BER K o B % . dRINLER RS, HEAMRIFMER .
FRE IR B LR R IAETE D TR r ok, el TRRah Uik, Rt S B ittt BT, L
Ao M = A AT P S A a AN R TR SR (P20.05). h&3 AR,
£ 3 SRR AT L, IREEA 0.3%) ) Lo 0 et fh P BENE A% 47 2 35 2me (P
<0.05), MR TESEh TR R SARPUURSERAMEEN, EREEY.
(3t o A PR R T RS . A S0 T B AR S B, [l SRR R
ZEZBPTEER S FBUE M FE L ETE. Choi ROV I b 2 My o] A 283 H LA H B H
FRAAE T AL, T 2O PR dh AR
2.2 JLZRFEE DA XS A R AR5 2R R T R RS R

JLZR SR s G A R AN #8075 X0 R BE R B R A RS IR ISR 3 B

3 JLIERBINEXS A R oy 2OC T g #h A BE R VRO RO
Tab.3 Effect of catechin on the sensory evaluation of salmon surimi with different cooking
methods

S AR 4 o 8
0 4.6+0.3" 6.320.2" 5.4%0.4° 4.6+0.4¢ 4.8+0.1"
0.1 5.5+0.3" 6.5£0.3" 5.5+0.4° 5.9+0.3% 53+0.2°
o 0.2 7.4+0.5¢ 6.7£0.2" 5.0£0.5" 7.0+0.3%® 7.0£0.5%
’ 0.3 7.5£0.2* 6.4+0.5" 5.7+0.3° 7.3+0.3¢ 7.2£0.2%
0.4 6.7+0.3* 6.020.3" 5.9+0.3° 5.940.7% 5:740.5°
0.5 5.1+0.6" 6.7+0.6" 5.1+0.2° 5.240.3% 5.4+0.4°

0 5.640.2° 5.8+0.1¢ 5.8+0.6¢ 5.8+0.6" 5.9+0.3¢
0.1 6.2:+0.9" 6.50.3¢ 6.1+0.3 6.2+0.2 5.6:0.3%
ik 0.2 7.6+0.4% 7.4+0.4° 7.6+0.3® 7.420.1®  74+0.2°
0.3 8.5+0.1* 8.4+0.2% 8.4+0.3" 8.4+0.3* 8.6+0.3"
0.4 T 12070 T5:0.1° 6.920.4> 7.020.7%  7.4+0.3"
0.5 6.5+0.5" 6.50.2¢ 6.4+0.4 5.9+0.3 6.420.5°

0 5.6£0.2° 5.6£0.5" 5.8+0.6° 5.8+0.4° 5.7+0.4°
0.1 6.1£0.3° 6.1£0.4° 5.9£0.3° 6.1£0.5¢ 6.3+0.5"
e 0.2 7.6:0.4* 7.3+0.1° 7.540.3% 7.440.2" 7.5+0.3"
& 0.3 8.4+0.4* 8.6x0.1° 8.2+0.3* 8.5+0.3" 8.7x0.2"
0.4 7.4+0.5% 7.1+0.4" 6.6:+0.8™ Edp0:3° 6.7+1.2
0.5 6.5+0.4" 6.5+0.4% 7.020.6% 7.140.2° 6.7+0.4"

E: TP EE O T ESRE L, TRARFRAFRLEAN Z 57 5% (P<0.05).



IR VE AR VT E N I e B A AR, DU 4, SSRGS E .
B 3 oA, JLRFEHRNEN —MARNAFPaNERREREERER (P2005), B
A LRFIRBERRN, ARy a R aE, Ak, DRSRE% LA E TR,
JLEFEHRIMER 03%0, ldE. B @ R BTk ol B 5 T 4P 48 i oy 20 fa ) B2
(P<0.05), vlRe M ABETEMNE. BUEEFEh R TR R, M P4 T il dE & ik
NI AR, T A RS A IR R, [RL, SirEm g EEH L, AR, RS AR BETE K
EA /UNEISlIR
2.3 JLETE A b X AN ] iy 2 P B S R 1 B
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ILEESERRE (%)
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Fig.1 Effect of catechin on the yield of salmon surimi with different cooking methods
i FRARRAAFRLEANZREE (P<0.05),

HH o R, e K I i R £ R B b Y SRR R R . el P 1 TR A LR IR
bahn, =Aon#sdy A s A B H G R B EIN (P<0.05). B, ARRET 200 A EE
H R FAT B H R (P<<0.05), KR o0 PR EIR) HH 8 S i T RIS I E (P<<0.05), iX [
fieAe TS s i AL SO R S AT, BRI 140 C HndAR G, ok
PR PR B A B, BRI ECE, BUr AR AR Sy, T RS A IR Y
FARE T, TE 180 TR PSR, KyfikEE, ASEHIRE. 5
S, RSt A BE AR HY it 2 5 2 Tl ke S I BE (P<<0.05), JLIEUPR] Al i 2 il X A3 1 077 5
el T, JhAE S A BETE 190 "C AR RE o A 07 O B 22 BRI, KUK LU RIS th N BE 2
TR AR B, X ATReR T 7E A A BN T i, Wi S ECR AR AR, n
ENERE A SN E AR ES G AT L SR 4 S0l 33017 b7 20 (10 PR 223 [0 5 Ry AL
AU, R, AR IR LA 3o i A Bt AR R BB (P<<0.05). BB LA FIHM
sEYHN, HaaR R8N LA Ea T FREEY, JLRR ORI T A BRIk,
PR LR AN, R SRR, M5 T A RBRREE, Fibsb
T B BERIK Rk .

2.4 JLAR IR AR B AR 7 2R f b 6 A R
L3 3 I GRS A 7 a5 i PR BE T (0 A B i 2 4 o
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Tab.4 Effect of catechin on color of salmon surimi with different cooking methods

Iy 3k ILEFEMRE (%) L# a* b

0 58.13+1.42¢ 23.85+(0.43" 23.74+0.64"

0.1 72.84+0.48™ 10.15+0.60¢ 9.58+0.51%

. 0.2 73.5620.26™ 13.92+0.14¢ 10.31+0.24°
& 0.3 76.600.53" 16.41+0.38" 12.060.30"
0.4 73.84+0.88" 9.760.46° 7.65+0.72¢

0.5 71.30+0.29¢ 10.07+0.31¢ 8.22+(.82%

0 42.68+0.44° 21.13+0.61% 26.67+0.32°

0.1 37.64+(0.43¢ 20.27+0.52¢ 25.94+0.61°

. 0.2 38.43+0.63¢ 21.83+0.05" 26.04+0.53"
0.3 55.80+(0.52° 23.90+(0.54" 26.63+0.23"

0.4 49.04+1.61" 20.60+0.44% 26.26+0.43*

0.5 51.26+0.46" 20.97+0.31™ 25.82+0.50°

0 48.57+0.51° 24.37+(.52" 36.05+0.62°

0.1 36.44+0.18" 14.93+0.75¢ 24.15H).71¢

i 0.2 37.43%0.20 21.23+0.70° 27.63+0.07*
WA 0.3 48.37+0.20° 23.30+0.43" 32.8120.73"
0.4 47.25+0.75" 20.59+0.67" 29.47+0.97°

0.5 47.19+0.82° 18.87+0.42¢ 29.10+0.28

T RPEIREACP TR AR, FRAR R AR R EREE (P<0.05).

BRI AR E LR, i e HE R . Bk 4 aT R AT LR E R
S5 A AL, =i a R EE o REMER (P<0.05). a*{EE/NEER AT
AeAt. EERMLAE A R TR AL B B BRI o*E, JLRBRENTELRA X
T P BE R BRALEL R AR AR, ATTRE B R (E R B AT LR BGRAE R I .,
kst ABERY b3 E R LTRSS, Lot FO0 O N BE b T S S
(P20.05). JHILFEFZW NSRRGSR, NSRBI ZBMTE— e’
FE B4 T = i B AR R, M T aE. 9ERIRRRE)LRRENRLR, G
A AR B I e e e Rk, D S BRI R A A, ATTFRRIR T el AHRIEEED)
WA LR R SR E 0 SR EEWA) Lk Kl 2 R4 A G R ER

2.5 JLAREESIEX A R U A BE POV 1EETH

JLF Z & A AR A4 0 8 P BE POV [FIREmT I 2 B
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e FRARRRA A A MR EE (P<0.05).
Fig.2 Effect of catechin on the POV of salmon surimi with different cooking methods
Figure 2a roasting, Figure 2b pan-frying, Figure 2c deep-fat frying.
Tip: different letters indicate significant differences among different treatment groups (P<0.05).
H P 2 ) e A 0 I i PR BE S POV (BT I, BRI SRR B Do, =
Ay SR POV S FM TAIRA (P<<0.05), HAf&# 3-7 RN 0.3% JLFEEN
A EE POV {HL 3 /A T S fth 2 2t P BE R POV {H (P<<0.05). JLoR 3 o] BLEUG B B 5
ARG T R A LA, AT mI IR AL . Btz b, Sh0s ta Y BERH L, R A K
A A EER) POV HEE I, FIRESE B T RO Ay KERS @5 FH B, O A K f Ry BE R L FE LR
Ko 2k 7 T AF O IR DL IE A PRI S L L a5 P E] I PR (AR A i o AR, 3L POV
E B 5 5 D B T AR B 2 i S5 VIR AR ) 0 2 T A A S R e A
AR A= B A
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Fig.3 Effect of catechin on the TBARS of salmon surimi with different cooking methods
Figure 3a roasting, Figure 3b pan-frying, Figure 3c deep-fat frying.

Tip: different letters indicate significant differences among different treatment groups (P<<0.05).
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