&= 5 R A

DOI:10. 13995/j. enki. 11 - 1802/ts. 023824

SIRAMER RRES, SMEHE, BRIE A, %5 R R P Loy AU SR SR 65 LN 8 8 S A2 [ ] & 5 % 8 00l ,2020,46 (12)
179 - 185. XIONG Tian, WU Yanyan, CHEN Shengjun, et al. Effects of different thermal processing methods on muscle pro-
tein and quality of Trachinotus ovatus[ J]. Food and Fermentation Industries,2020,46(12) :179 - 185.

AEFRMI AR PHEEEAAE S Km0

A RERDT CREE L WR L BER LIRS DR

L ([ K77 A 2 T 9 656 1 98 2K 77 WE 9 B, A ol AR AR 3 K 77 i T B R S e 3, AR T ,510300)
2O B R S TR, IR H B ,266000)
3L A AR B 2 B AR ™ ff i T 5 R BB I , 0 AL 2 AR BB BT 0 AR o T bl L 5, 430064)

W OE AFRAMIFTAMNEAZON R, B E A EE MR BT NESNAN AL EE K
ER EARAR NMEFGEEGHEREALE SDS-RE BB Bk A XERARSE L7\ WK AF 24T 0
RApH. EREVABRRMIFT AT VELS AN AZ AR E RN N EFELFZRE, EMREH &P
REAEEAEHN > HESHU>EN GMAF A2 EEEAML, AN EANEBEREARKBEREAE
EORASFHREGLALG, e AAUMENRER ZE., BOALEANNESEE G RN FFERRE,
ZHEAENEALMNTARECRK, 2EHPEES  IHESAANEEaR2EMERAERSGEY
ERE, REMRT A2 4,

KXW W8S (Trachinotus ovatus) s A L7 X5 & A R M VR F % & B

h

Effects of different thermal processing methods on muscle protein and
quality of Trachinotus ovatus

XIONG Tian"*? WU Yanyan'*,CHEN Shengjun',HU Xiao',
YANG Xianging' ,WANG Yueqi', YANG Shaoling'

1 (Key Laboratory of Aquatic Product Processing, Ministry of Agriculture; South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510300, China)2( College of Food Science and Engineering,
Ocean University of China, Qingdao 266000, China)3 (Institute of Agricultural Product Processing and Nuclear-Agricultural
Technology, Hubei Academy of Agricultural Sciences, Sub-Center of Agricultural Product Processing Research,

Hubei Innovation Center of Agriculture Science and Technology, Wuhan 430064, China)

ABSTRACT To study the effect of thermal processing methods on fish muscle protein and quality,
various indicators, such as moisture content, weight loss rate, the protein composition, total sulfhydryl
content of myofibrillar proteins, SDS-PAGE and amino acid composition in fresh, steamed, fried, mi-
crowaved and baked Trachinotus ovatus were measured and analyzed. The results showed that the four
thermal processing methods had great destructive effects on muscle protein and the quality of Trachino-
tus ovatus. The total protein content in the unit weight sample was baked group > fried group > mi-
crowaved group > steamed group, which was negatively correlated with the moisture content in the
muscle. The proportion of salt-soluble protein and water-soluble protein in the protein components of
steamed fish meat was higher, and the appearance and structure of the fish meat were the most intact.
The microwaved group had the strongest destruction effect on myofibrillar proteins, and the microwaved

fish meat was more conducive to human digestion and absorption. After baking and frying, the non-
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protein nitrogen content and taste amino acid content of Trachinotus ovatus muscle were the highest,

and the flavor was better than the other two groups.
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Fig.1 Changes of Trachinotus ovatus muscle appearance

under different thermal processing methods
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Fig.2 Changes of water content and weight loss rate
in Trachinotus ovatus muscle under different thermal

processing methods

2020 S8 46 H 5 12 B (55 408 9)| 181
\



= poac il FOOD AND FERMENTATION INDUSTRIES ‘

2.2 AMIAXXMPREESIAFTEARSERA
B B 5 Wi

YIIE SR 65 e RN T3 i v 25 e A WU 2R R
S, SR E F BRI TR A A R A AR
RS R TS, BRI PR P FK R B i R R
W 1 fs , 28 4 Fhoin T35 O E 8565 LA ) 2 A
SEBRE TP <0.05) , HH & EEH > B > il
FE > 75 . IR 3 2R E H B A ok R L AEE A
R LRI TR S R A RRE TR 10% Ao Ay HE
I3 TUAR PR 77 200 8 F BT — S a4 s i LD,
Vol NGRS ELE Y (MW e %1
fi AR A AL, R AR B 2 RO R AR AU T
Fe i AERERR e A R 8 A A0S B LY o i 460 2k &
Al W R LR T IR /Ny 7 2 KSR B 2 IE
FEEAREBR T, W 2R E R IRY . B &
YR SRS LA AR 8 0% 5o (1,87 £0.04) mg/g,
T KRR ] £ P AR S RS AR K R 2, 0
(4.26 £0.15) mg/g Ff1(3.39 +0.21 ) mg/g, — &M

£1 ARAAMIAXTORELIATELXEARSENTL

L AREE L& B X B A XK 4 o) B A
e, 3 15 P s ) Rl A £ PR KU SR T A A 2%
.

HoAb U E B B G 2 4 FR i T 07 04k
M2 E R, B LR KIEERAHER L
Y 1/4 2878 0 B K s i Ak B B AR 2
2% ~4% , ARG B R e K R R R A 2 BT WO
KRS A & A S LA H oK o B & AT AR
— 5 WY AH S, 28 00 DA A AR5 A M e i DR T K 9
AR AT B, K AR B T G R A X A
R ) RO e o B IR ER S B AR —
F UL B R E A, 280N TR B b U E R R
10% VAR, [ R 02 7 i 20 #6925 1 BT ot L FE R 6
TR o B P R AR T R R T O L
HI RN AT Y 14% FTH3) 80% LA | 7 AR X SE 78 ff
4 JL D 2 2 1 SOFE PO TR R R R AR R s T 2
Hay e A AU R R IR A A TR B A e A T
HH

HAfT . mg/g

Table 1 Changes of various protein contents in the muscles of Trachinotus ovatus muscle under different thermal

processing methods
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Changes of protein compositions in Trachinotus ovaius

muscle under different thermal processing methods
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Fig.4 Changes of total sulfhydryl content in Trachinotus ovatus

myofibrillar protein under different thermal processing methods
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Table 2 Changes of amino acid compositions in Trachinotus

ovatus under different thermal processing methods

AR i &M Bk hKE B
R (Asp) 1.94 2.20 2.61 2.8 3.34
F52#% (Thr) 0.88 1.01 1.20 1.31 1.52
22 5 ( Ser) 0.75 0.85 1.02 1.10 1.29
BHER (Glu) 2.84 3.15 3.74 4.04 4.74
i & 2 ( Pro) 0.53 0.58 0.66 0.73 0.90
H 4 (Gly) 1.01  1.26 1.44 1.61 1.90
&R (Cys) 0.1 0.13 0.14 0.15 0.18
P (Ala) 1.15 1.33  1.56 1.71 2.00
AR (Val) 1.01 1.21 1.43 1.56 1.80
5 (Met) 0.59 0.68 0.79 0.84 1.00
REER (1le) 0.90 1.04 1.22 1.34 1.54
#2541 (Leu) 1.52 1.79 2.10 2.28 2.62
ik 521 ( Tyr) 0.65 0.74 0.93 0.96 1.05
TN E W2 (Phe) 0.78 0.90 1.08 1.16 1.33
#1401 (Lys) 1.80 2.08 2.44 2.67 3.09
20 %4 (His) 0.46 0.50 0.56 0.70 0.77
¥R (Arg) 1.18 1.35 1.58 1.71 2.06
S HEEM B (TAA) 18.09 20.80 24.50 26.58 31.13
WA R LR S (EAA) 7.48 8.71 10.26 11.16 12.90
AR G (NEAA)  10.61 12.09 14.24 15.42 18.23
ff IR 42 JL 1R ( DAA) 6.94 7.94 9.35 10.22 11.98
EAA/TAA 41.35 41.88 41.88 41.99 41.44
EAA/NEAA 70.50 72.05 72.06 72.37 70.76
DAA/TAA 38.36 38.18 38.16 38.45 38.48

L FAO/WHO 45 B 4l 15 19 b 14 22 5% 192 DF 53 A5
28 FE A 3 OR AT AN A [R) B4 I 107 3X°F B0 P 5 65
JULPA AP i A 5 SR , &5 R W3 3. A B BRE R
1519 75 = FE R P4 (amino acid score, AAS) Fl{k 24
P53 (chemical score, CS) ¥t 31 /1Nl JE 44 I8¢ 5 72
o LL AAS CS 53T, A T b S B JE 85 62
S — PR FE IR 5 I R AT — B, 08 A R (

2020 55 46 5 12 (T8 408 %@)l 183



= poac il FOOD AND FERMENTATION INDUSTRIES ‘

WM+ DEER) o AR BRI EEMRAELL AAS W YR MEZ M 2 B2 R A 2, W] Rt — 2
3 R A L L CS PSR A bR A SRR I T R A LR R SR A LA S Y A
FR & A R + IR 2R , I FURT B o ot DU AR A X AR B3 20 2 B 1R 415 X (essential amino acid
AR, IILERES LN A E IR & AR =, HAE 4 index, EAAD) , #I1 TJ5 B0 BR 65 1) EAAT RS i ¢
o TI7:0FHY AAS FICS R B8 41, & FAO/ AN A TR 78 B2 Y 39 IS, O RE dh 1Y EAAT %
WHO #5230 42 38 3 AL AH DL 35 By 1.82 ~ 185 4% & AN T 5 2 F A9 39 40 1k o0 4, o ) 1 N MR T Ak
AL AL ~ 142 A5 By A B FocE HE e il
®3 FEHMIFX TR EE S P 0 E S E B AT

Table 3 Evaluation of essential amino acid compositions in Trachinotus ovatus under different thermal processing methods

T LR i if : ?i%ﬂ _ ‘1%&?& _ i 1 : : %2 il :
AAS cS AAS cs AAS CS AAS cs AAS cs
G R 1.12*  0.85™  1.17* 0.89 1.18* 0.89™ 1.18* 0.89 .17 0.88
BEMR + E®R 1.08* 0.62" .11 0.63* 1.08° 0.61" 1.06" 0.6* 1.08 " 0.61"
5L R 1.24 0.94 1.25 0.94 1.24 0.94 1.26 0.95 1.24 0.93
SERM 1.19 0.98 1.22 1.01 1.22 1.00 1.22 1.00 1.20 0.99
BNy 1.21 1.05 1.21 1.04 1.22 1.05 1.23 1.05 1.22 1.05
i R 1.83 1.41 1.84 1.42 1.83 1.41 1.85 1.42 1.82 1.41
KA + AW 1.30 0.87 1.3 0.87* 1.35 0.91 1.31 0.88" 1.26 0.85"
EAAI 93.51 94.7 94.89 94.7  93.38
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