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H OE. AR LEEH T mIE T &Kokt B, AR EQ R SR HBERALARIAR ZRBF RS ITAER
Foi%, BT RE I LS BAARER- AR A (HS-SPME-GC-MS) 7 % 5 A7 & M) s i ik % 3k & T 48 2 4
Rk i A B Rk L R B Rvm . R AR SR AT BT S RA T AR  BREFRNLERETLT R L4
W ¥ T AE ok Asek B Aok 3E 5%, L IRk 35 ;HS-SPME-GC-MS 4 M Z R 2=, R d S e oI T & ey
BEME KGR P |- FH-3-B A4 F% % 417% ,ROAV 154 570 (E,E)-2,4- X @434 5.12% ,
ROAV 14 % 100, 1 ok fm i Be ek ] R38 5%, LIRA B R BRI e w T EERAOR SR AEERER
A& (P <0.05) % & AL 5 Bg Iy B2 69 05 A28 38 A 5 7] 4 38.94 mg/100 g #22.37 mg/g, B 2ok R A B GG & b5 Rip e
g W B8 09 AT R A B EFEAK (P <0.05) , 324 &7k 69 ML B2 (Inosinic acid, IMP) F= & 3% B2 ( Guanylic acid, GMP) 4% 2
% (P <0.05) Befk, SRR R 3EMH 2Tl IE T AF &6 Rkt R AL H AR E (P <005), LEFBKE G R s
AT BB REL D RE LIRS, RETELGBIEA Sokfe WAk, BIKE LRk fe F ok, IR KR EY
EI-REE-Y 08

KER:AFRE, TS, REMH, Kok, b, 1w B A ER- LR

Effects of Salt Curing on Flavor of Fried Tilapia
ZHAO Xiao-ying, YUAN Tao-jing, PANG Yi-yang, YU Yuan-jiang, LIU Xiao-ling"

(College of Light Industry and Food Engineering, Guangxi University , Nanning 530004 , China)

Abstract ; In order to explore the effect of salt pickling on the flavor of fried tilapia, the contents of protein, fatty acid, free
amino acid and flavor nucleotides were taken as the inspection indexes, and the effects of salt pickling on volatile flavor
substances and flavor components of fried tilapia were analyzed by sensory evaluation combined with headspace solid phase
microextraction gas chromatography—mass spectrometry ( HS—SPME-GC-MS).The results showed that the flavor of fried tilapia
changed obviously before and after pickling, the result of sensory evaluation showed that the oil and meat odor of fried tilapia
were enhanced by the salt pickling,and the earthy flavor was weakened. HS—SPME-GC—-MS results showed that the relative
content of 1—octene—3-ol in volatile odorant of fried tilapia after salt pickling decreased to 4.17% ,ROAV value was 5.70, (E,
E)-2,4—-decadienal contents increased to 5.12% ,ROAV value was 100, meat flavor and oil flavor were obviously enhanced,
while earthy flavor was obviously reduced.The contents of protein and fat in fried tilapia after salt pickling treatment decreased
significantly (P <0.05) ,the consumption of free amino acids and fatty acids increased to 38.94 mg/100 g and 2.37 mg/g respectively,
and the proportion of flavor amino acids and the contents of unsaturated fatty acids decreased significantly (P <0.05) ,the contents
of inosinic acid,IMP) and guanylic acid, GMP) , which provide delicate flavor, decreased more obviously.Salt pickling had a
significant effect on flavor substances and components of fried tilapia( P <0.05) ,the contents of protein and fat were obviously
reduced , volatile substances formed by degradation were obviously improved , oil flavor, delicate flavor and meat flavor of tilapia
were improved , earthy flavor and grass flavor of tilapia were reduced,and the quality of tilapia was obviously improved.
Key words: sensory evaluation; tilapia; salt pickling; flavor substance; frying; headspace solid phase microextraction gas
chromatography—mass spectrometry
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P FEL 0003 4 B A OIS A5 AR 1 7 o O R O
RN, AP IR F BT IN L, B R
S o A JEURHOR B O 5B T B, s S — i 2k £ 2% IR
FIRIBR D772 o

DR ) Ak FEXGE PR o o XU B 2, [l PN Ah o
IR ) P R XUBR AR AR i BIE ST, 40T N EE
SERIIN N g v A0 20 3k i ) Ab B, LA A VR R
KA o A ARG 25 35 R M ) XUR 9 7 A 328
K [T 2R 1 RN 107 64 46 A 7 A4, 4 Toldra™! & B8+
JHE 2 JBR AR R DAL, S A 1 B AT A U5 A P TR B 1 A
JHTF 2 A W fi 2 7 7 A 2 R 1 R g 0T 1R 45 52 IR 4
o, XUBR & s, 2 BRI 5 08 0 e & B sl sb . e hs
U 2 N R S M i S T R R 1 TR R A R
R S NG U5 R A AR Ak, ELRE S T ) S A
Wik — e N T A R TRV B S A A i T R %
PR BT ) 5T 104 T A0 0 XU 49 J5T 1) T8 1%, A W o) a8
R, JE s 12 A A K ik S g 7 AR T | 1 S A B, R
R P HE 8 o T 7P A 1) X ) e IXUIBAR 1) 52 i) |- il =
BFFE, B XS RES 0 m0 N5 5T B R A L 38 L7 S 45T I
AR BT 14 25 43 K XU 22 8] 1) 3 AL LA e = TR A
WFoE.

PRI, AR S i i B PEAE 455 GC-MS a5
T, BRI B IR X il K B AR £ i XU B G XU R
2H 3 SR, TSI S U5 T2 | i 12 2 B R LA R B R A
RS Ha bR , WA IS i A 28 S 04 il K 08 44 XUIBR (1Y)
2555 DL KRR Ta] 04 22 A B , 40 B L e al K 2B
TEBEER S AL PR 00 22 S e, SRR 6 0 e 25 5 iR
HAL S, FOXUBR2H S5 i 28 Ak, LASH Sy 3E — 2B 4]
£ XUBR % T O 3R A A $2 v vl K £ 1% JXUBR i J5T 32
At B iy i o
1 HRSTE
1.1 MR5EE

Free P e & A E Ol £y (SRR
W TP ORI AR B TIT 5 A LK A R LS AT L
Bt \NaCl NaOH | 75 54 R \15% = Sl AL 01 FH B W A1
e AR RS TR A B R 5 HA
12| I S D a/a v [ 7 | 8

SZF-06A HINARMTMEIL i A R
22 W] 3 SKD-800 H BNl IR E AAL il BRS3 HT 4%
e IR H] 5 L-8900 4= H s FEm or AT HACH
NN FI300-SH B S B4 A L Vg AR
B ; XJ-6K116 HidERy  Z IR (BRI A R
I\ ] s Water3 2695 HPLC & [E Waters 23 ] 5 Agilent
7890A-5975C SAHM I - B He AL S E Agilent
A
12 LWHE
1.2.1  FESALER BEEGSE E 500 g MY &G P AE M
SEAS, FLIA R P NE R % 9 BE T A, IRELZE Aok
43, AEPRAN LR FRA7 R 2~3 JE Y O, 35 BUBT fef 10 Py i3
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ATAb 3R, S B R VU, S Bl S R HE A
(X)) s 2% (it bb) gt 1 h g B k@
(Xo) RS, X, FIFE S X, BT 180 °C iy R &yl b
AE 3 min, K55, BB EELESRI P A (Y,)
JERIKERI 2 AEA (Y,) . ¥ AEMAESE NS S T
—20 °CykFEA T, FF 0Bl e £ 5 i) R S gl
WKLY o

122 BEVHMT SHRAEICSCER[7-8 ] ik #1704
B P KE S AR A ORI IR R TR T G, R
SR AR PR R R EEER T ER
PS50 = N I BE AL 12 44 [F] 2% 40 8B 1T 2 /N
B /INEH B Se X RARER W B AT A, IR & (T
) A JE Rk (LK G mER I ER) R (2- 25 -3-
TALRIR ) IR ER (=R (EEER (B E RN
IR (D) A G I HEE /N R 6 g (5] bR 5
(0 =TC.5 = K58 ) XA [R] AR ol HEAT Ff R v s s
Sy HT , BT H {8 25 i XU 51 T [

1.2.3  ToUAS [EAH R B - UB BE F ( HS - SPME - GC—
MS) Z3Hr  HX 2.00 g HEmLFEE 1:3 (g/mL) B b
AR EER K, EAOK U T 513K W ST 3RS A TR
PR, BT 4 CRUKAR N, T 4 h NEAT
oo

TRz TR 60 °C 114 1 InFA i e s vh - 467 3 A%
I 10 min, i fJH =4 —Z£H3L (5030 wm DVB/CAR/
PDMS) ( & 7E 250 C i} &4k 30 min) , i A To =5 iR H
W B 30 min f5 , B ECH G A GC O #ERE 1R BT
5 min, #47 GC-MS Jr A&

435 £ : DB — WAX 58 M 6 4 45 4 (60 m x
0.25 mm,0.25 pm) ; FERE F1 L 250 °C 5 < (He)
{ﬁi 1.0 mL/min; ﬂ/ﬁﬁ‘zf? H:%JJ/J% 35 C ’f%*#
5 min, ) 4 °C/min A9 3 & J &= 240 C £ F%F 8 min,
JEEE % 4 EL B8 7R IR E 150 °C, Jii & 45 4l 7 [
45~550 u, 333 % 0.220 s/scan, i FHEH 70 eV,
PEPE NIST 14.0 35 7% K6 2R 45 SR VL L & KT 80% 191k
BVE ) 5T K e K, TR] ek SR A g e AR U — Ty vk
T HAH X &

1.2.4  SCHHBERMY BV E s QMR LW T
A« % FH AR X B 0% {15 (relative odor activity
value ,ROAV) " [ ROAV,,. = 100 1E Jg kf & XU 57 ik
T RBZH 53 %) HAL A SR WA

G T

ROAV, =100 x C. x T,

o, C LT 43 51 SR 25 48 2 P T3 WA A X 8 43
B IR XS B B9 B8 B AEL 5 € T = 23 501 2R X i S
A JAUBA BT R $5 R 2H 43 14 AH X T 438 0 RIRE o 8 1) JE%
B AH
1.25 HEAKMWE S8 GB 5009.5-2016 £ &
24 [ RARME—E T AR R A E) . FREURE
mh 2.5 g BIHALE N, INA 0.2 ¢ GRS 3 g Bl 1 LA
Je 10 mL p¥R B IR T 18 Ak b W #EA T I Ak, b7 P9 TR B
IRFE] 420 C L 4k2LiH L 1 h, B A5, T A shELIG
A BAGHATINWE 228 FE 2, I R8s o
1.2.6 YR S IETRELRaE" TRy
e, FREL2.00 g A5, B8N 5% oG oK 4% 12 %
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W10 mL ARSI IR FES] ,FE 4 CIIMEE T iR
3 h,12000 r/min F&5.0» 20 min, 58] F7EW, FiEWK
PP U8 (FLAE 0.22 pm P ERR) , DB A . &S
g4 | A AL RE o

1.2.7 JRUFEIME 208 GB 5009.6 -2016 { & 542
A [E SRbR i — £ R OIR D g E ) Y R BURE
2.5 g, ERIZE 0.001 g, {FHAHEEE KR ERMEEMRA,
IOl FO P AR = 4y 2 b, AT R W
O, fhEE 6~10 h, fhIR LR )E, BURN B0, BlillcA
YR, EHNERIFEI S 1~2 ml BF7E KB F2EF, 5
F 100 £5 CF 41 h, i FEER PR AI0.5 h J5FrEL,
1.2.8 UWrE MR M E S35 SCHk[15-17 ]
PEATFE B R . X 5.00 g A5 FREA , In A 15 mL
ST EE(2: 1 v/v) W IEAT SR, ST WA AR
- EE(2: 1 v/ V) IFWERZE 50 mL,#E 1 h 5t
&, VRS N 0.2 fE AR i AR B LR UK, 7E 5000 r/min
FYIH L 2500 20 min, £33 T E WA, {8 FH &Rk
45 LB G FERAYLEER 152 MIR .

FRECE JH 0.1 ~0.2 g, in A 1 mol/L ) NaOH —
CH,OH ¥ 3 mL, fE/K 58 P /K ¥ 30 min ZEJHER Y
4 (60 C) , vK/KEET, I A 15% = S5 AL A B 1 45 o
2 mL,7K¥A 5 min(60 °C) , ¥ HI /5 IE C %¢ 2 mL,{fy
FEERIK 2 mL, RG2S, S0 =F 47 50, B L
JEWAR , BINE 2 TG K AR ER SN AT K, i 0.22 pum
AHUE_EHLEFI

{33 25 2F : HP—5MS (30 m x 0.25 mm,0.25 pwm)
PAPE A B YIE A, HAC N E A FHER )T - WIS
JELREE 150 °C , 454 2 min, L 5 °C/min FHE Z 200 °C
LA 10 °C/min F}FE 2 280 °C %45 5 min; JEFEIRE
300 C;#SWiE: | mL/min; 533 bk 1000 15 E4E &
I pLy R FEIR 5 ming T % 4514 EI 2 7 IR R E
230 °C, PUMATHREE 150 °C , HLFHEHE 70 eV, i@Id3E
[ AR UE 5 F2 AR 58 B i 28 K6 2%, X B 7 IR i 47
s M, oG T AR — £k v A e R B B 4B, LA B
Sy e RN
1.2.9 EHREFBRANE =% TF SC/T 3048-2014
e FE AR K (R I A2 — o5 25CROR i )™ Bk
ATFEIME R . BRI TS fa st fh 24 3.0 g, Fl i Lk
1:3 (m:v) I A#E4i/K, # 1k 25 min,4 °C T 6000 r/min
B0 10 min, B EVEW 5 mL, il A 15 mL 8% = SR
W, 5 E 10 min,4 °C F 6000 r/min E5.0> 10 min , 4
WM 100 mL Kb, B 15 mL 8% 1
SRR W VR AR IR, 550, LIS W& I B A
H1, JH 10 mol/L NaOH % J8 75 pH =ik, AR5
JH0.22 pom fALURBET U8, EHLIE o

O35 S5 SRR AH (A 3% 4 Agilent C18 (4.6 mm
x 250 mm,5 pm) ; FFEEE 10 pL;AEHR :25.0 °C ;&0
P :254 nm; i BhAH: A 25 0.02 mol/L B iR — S 4R %
W +0.02 mol/L BEMR S —#I¥EWE (pH6.0) 5 85 BE PRI«
0~6 min, A 4 98% ,B } 2% ;6 ~10 min, A [ &
95% ,B F} & 5% ;10~14 min, A (%% 85% ,B F}I &
15% ;14 ~18 min, A F+ % 90% , B [4 %= 10% ; 18 ~
25 min, AJ}FE 95% ,B FEE 5%
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1.3 ZiEALIE

FRLASCI0 Y HEAT = UCOFAT, I D s Bs . B
HALER i ] SPSS 25.0 Xof ¥ 4 9 A v 15 25 HEAT 43
BT, RSB + A5 25 3k 2755 5 (i 1] Excel X ¥4 38 vE
ALY fdi ] Origin 2018 PE17 [ FE (128 i AbFH
2 ZBRESW
21 MEFTIEENBETEER

30 o XU 351 TR BB 43 BT 3 0 AR [ Az B ) R i XL
BREAT R PRI ph B 1 AT 8, S ()R ] A XU
VR AT 22 S 0 I R R A R L, T T
£ 3101 IR 75 A R B b IR R I 55 5 KR RS, 5
0 59 f0RE EL T 40 ) 5 A £ 1 b S R L SR A N A
TR ] 4 0, U R R BORR IR TS . 5 R 2
0 PR TS ) ) 2 IR i B T R R R A A R 4R
B R R L R IR T R R sk 55, U il A &k R T
HI B i 0 P14 PR R L T R O A R R L T B
R JHE 0 ) 2 IR A e e ) 2 IR R E, G
B M T PA) 7 I B VR AR, BT R A ) 2 IR A Y
MR AR IR LS ) o) B Al £ T I 33K 5 U ) 4k
T LA S8 P B v R 0 T RS R | P 7 R R
RACATR G A B A TS o) Ak B8R o A 6 i 28 I £ 10 XU
L UEE o

e
5
4
R > S o
] X2
%
& ~Y2
ﬁﬂﬂ’t ,HE”*
SESUS

BT NIRRT P 7Rk 8
Fig.1 Sensory evaluation radar graph of different Samples

22 GC-MS &r#r
22,1 EEMSGT AT L GC-MS K, X A [

Fon IR R VEY e T 3 2R Ge 3, sk 1 .
P ] LIS 4 SRR AL 35 A PE W B AP 2 5 5 R 8
FEAEZE S . i 2 E £ A0 g e B AR f A L, AR &
PG PIFI I 2, th 36 Rl = 41 Fh, HI% & 1k
A AR RS B BN 2 73.64% , FLAR AL A Sy W i Y 2
P2 I RS 5, 5T A A B 5 4 SR A
- e | B RS P I | SR R DEZ o e ey
Y4350 73.64% F1199.26% , &I T T HANE
gy, ELDATESS (WS FIBR S & B8 0 oy £ Ml 1F
il 2 AR 10 7 A A A1) (99.26 % ) B35 Bt fe il 22 A £1
(89.79% ) ¥hn 7 T+~ '@ o3 ki, HL RIS DA 28 |
2 ERZEFNTER 2L 0 S BB o B, MEHR S a9 2 AR
TEIMKESRAE T, 38 R AL G W) & Gk S AP S 34 n 8 n
BN . 5 LT aR , i A B AT 45 i 22 A v A e
G WIFh S B & B, JUHARIMKE T, I i) Ak 2 i
BOR S HIM
222 SCHEVEXBRYI R E MY 15 LN R — B
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Table 1  Types of volatile substances
X, (e 2 440 X, (EHI % AR fa) Y, CBrisepEil Bk £n) Y, (JHEHIER P )
hE R Ko AEX S M AEXT B B AEXT B B AEX
a (%) - (%) B (%) B (%)
ek 7 19.26 8 16.27 8 21.11 8 22.17
fiEk 8 29.92 11 37.29 11 45.30 11 51.42
Bk 9 10.98 9.39 9 8.05 10 6.86
IS 6 3.75 5.75 8 10.52 8 14.04
R 2 0.17 1.06 3 1.44 3 2.03
HoAth 4 4.87 3.88 3 3.37 2.74
B 36 68.95 41 73.64 42 89.79 43 99.26
2 HEMEIRERY) T
Table 2 Crucial Flavor Substances
AT &1 (% ) ROAV f}
) Y Y RUN y Y Y -
JF AP X, Giite X () : 2 A X, Giitee X () ! 2 B ST E
? : St e SRR GERIER ke T8 SR GRBEER (R
o o BHefm)  BHEf) o T W) PAREf)
1 1- OV 3.39 - - - 250 0.13 - - - Kk
2 1- -3 10.72 9.41 6.05 4.17 1 100 24.67 11.90 5.70 B BRIk
3 IS 2.02 - 6.76 7.69 12 1.57 - 144 0.88 HLFBE:
4 oL 7.57 9.57 10.23 1113 45 15.69 5.58 447 3.38 FHk
5 3BT 0.02 0.03 0.26 0.38 02 093 0.39 256 260 SRR SRR
6 T 10.66 9.49 2.13 1.19 1 99.44 24.88 4.19 1.63 S TRk
7 B 745 7.44 4.18 3.18 3 23.17 6.50 274 1.45 ik
8 7R 1.67 131 0.38 0.21 4 3.89 0.86 0.19 0.07 HE BE
9 TR 0.13 2.54 0.03 0.03 0.7 1.73 9.51 <0.1 0.06 il
10 (E) -2- B8 - 1.35 0.17 0.15 03 - 11.80 L11 0.68 BEGEDR 5B
11 (E,E)-2,4-3% —Jiss - 2.67 3.56 5.12 0.07 - 100.00 100.00 10000 VDI E ﬁfﬁ
&
12 (E,E)-2,4-fi —Jims - - 10.45 12.39 10 - - 2.05 1.69 RS
13 2- 2 HEk I 0.13 0.27 0.84 1.32 23 0.53 0.31 0.72 0.78 ffng:
14 I 3.02 1.92 0.86 043 200 0.14 <0.1 <0.1 <0.1 fhil ik
15 2 i KLk 7.29 6.17 4.13 2.08 6 11.33 2.70 135 047 et &JEuk
16 2 3-F 0.98 1.57 - - 252 3.63 1.63 - - HEMIR
17 2—+— i 1.95 2.14 7.89 10.45 7 2.60 0.80 222 2.04 i
18 LR T - 0.79 1.29 1.74 5 - 0.41 0.51 0.48 BT B
19 = 1.82 1.49 0.48 0.26 0.5 33.96 7.81 1.89 0.71 £ JR

A XU g e g P PR 2R, 3l 0 GC—MS 75 H i #4 %
PR IR PR R T AT, B A A I ATk BB DL R
SRFFAE , P15 ROAV {H , S SCHR[ 11 ] A Bl w50,
ROAV =1 B}, 1223 M) JoT A A s 1) S S XU 4
0.1 <SROAV <1 B, i35 & o X A i ) A XUk
FREHFENYE . PR ROAV {H#EATHi 16, 1 ROAV >
0.1 BOFE & MW R UEATIC &, N3 2 FiR

M 2 whon] g, i fet B R A BTk B R
1 — 3 —3— B, LA B 7% R - U AR SRR AIE AR, s it
5 A ) S KUK B 43, 6 T B 2 R rp ROAV
AT A T (TR R L 5LR) L = H i (.
BRI FI B (AR ) |, B ol 0 2 A B AR 2 I
SRPUPHRR . ETEE ARt 2 R AN TS 1 - 0 —
3—MEAY ROAV {E A, MR ES , (B4 i i) 22 31
1 SCHE BRI S35 (E,E) —2,4 - 2% ") ROAV
(BT, B il 22 HE v STk i e, $EAE0E 0 ok |
PR IR R R B, (o A5 o) 2 R i B DT R G 58,
I (L) Fifa BRI (=B B ) B, B il 22 3 Al

XF R i 2 AR A, R DT R B g, o R R R R
VA5 o

BT e 2 A £ 0 ) 2 AR 2 i il Ak BRS ORT
fEIERI P AR AR (E,E) -2,4- 38 “IAIER) ROAV (K
Tl , 2w i K i) 2 HE £ v BTk Ay XU 43,
1—Ff -3 - B ROAV {H B W REAR . IF HL, B & 15
WP AEmZ T (E,E) -2,4- B A0, W7 il £ 14
TR, PRI, BT S 0 ) 2 AR A A T e 2 A £,
THAB IR | PR A IR B S 194 50, U IR W i 5555 o g i 2
ARfa it i kEAL B A AR T AR 22 1R, (ELE) -2 ,4-
B& TN TR U 2 T R K R 2 A £ B OC B KUK g, HL
i i) A i) 2 A fm e g = e (AR AR ) AN PR S A XL
RS (ROAV AE < 1), o JHE il 5= il 27 A £ ) 2 4 XL
IR A I B A T, 156 T o el e 2 AR o g R R
o &5 L TIR , e il A B AT W A ok 56 K o) 2 I £ g
XU, HLHC 2% il 1] XU 38 73 #8928 A DA B AR BT ik
AL B 5 R P B S5 R AHAT

PR 2 AT, i i Ak B AT LS | A 9 K £ XU B9
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ARl H 4 S ] XUBR S A A 55 R W I i AT
1= -3-P¢ ((E,E)-2,4- 3 " JaE T (E,E)
=2,4- P T IE L = W MG PR IE RN O RE AR, BF YR
BTG IR T L e R A A S A T R
PEpgEAFESS ) i, WAl PR 280 A s | AR R 2
TP 2,428 TR RN 2,4 — e TSR ) 0, A6 A Y
TR 12 pfmk I i) S S8 A W S i 7 A B~ I ik
P55 SRS 0 AR I s B AR ) el i P2k — 25 R N Rl A
B =SR-3 -l BRICZ Ak, =W e n] LLaE i 8
TSI S = A, R 0 AR ) Jo R L 3l e A T I i e
R figt ™ ) 5 B SE IR VR R VR ™ 2k . DRIk, JHE il Ak 21
PO RTIIPNER VAN N A RS A S N YT RN 8 e
PR ] AR A 5

2.3 MEHmET FEEQRMIERFM
231 JEHEIXTEE B SRR EHBUER
g EE RS, BA) Tz e D Rede e, nl S5k kg
S5 3 PR TA], A PR A R BT RCE XU B9 TE B
RS ER AR . B 2 AT 4 SRR G R
FHEATERFEZES (P <0.05) , i 2 41 10 5 5 g 2
et E A & 59 159.51 F11 171.53 mg/g, &
I AR B B R ARG DA AT e M ) e
i, f N NaCl 55 BT, £ I B9EE T 5, 7K Y
TR (et £ A r %) B o A e R R b
I HLEE FUBTTE 1 B A it 00 AV R R A= Rt S vz, 7™
A JRIVUBEIR , 2 P T B N SR S il K Ak
RS BT SRTE, SRE T 2.

2.3.2 T 2l FE R B R A 44 A RIS & Ui
BRI SRR, NSk 30 BEMR AR IR E RS
S IR 2, 5 PR T IR S P , AN K 2 24 R D5 A TR L 24
B0 PR AR XU, (R R FL e ™ 2 i I i 4k B
Jei , ) 2 A1 £ 10 i 2 Ak PR s B v TR B P A A

bR g

200+ a
180f ¢ -
160} =

o 140t

20120-

i 100}

g 80r

HH 60f
40t
20}

T ——
AR b
B2 AR R o s 5
Fig.2 Protein difference of different samples
HE NG F R R 7 25 5 0 (P <0.05) [ 3~ 4 [l
Toldra'*’ 3¢ = K Ji 4 B 55 2 7% , 76 g il ik i v, 2 14
JAE 2KV R AR R, 77 A S FE R , 16
FEPR S A TR T, MR 2 AR A R R A LR 1Y
LEXEIN , & T B AR A1 67.56% , Ui B I i A PR GE
I A £ 1 KUK o e i A B AT e e ) 2 I
R T ) 20 S L, R IR e AR TR e 2 A
fo R B AR a0, UL AR 2 T KL B, 2 RE R
BRI, W R A R SR R R A B i S T E AT
JSE o T S Sl R A T A 2 A £ 28 o il e Ak
J& , HAEELR & /D T ok 255 (38.94 mg/100 g) , %
TR R 25 28 K b B2 SRR R
2.4 FESIXTih 4 % 4 & BE RA A0 B R ER 19 %2 i
2.4.1 MEHIXIIENT &R mER B ERS A
il fits B — b HEFE AR, BEAS 2 0 XUBR | BORE LA A2 3
PEP S 4 AN RE S0 M W A B A AR W OE R 2R R
(P <0.05) Jgrfig 27 A 0 i il &b 2R =, i 7 3 & 2 3%
(P <0.05) FEfik, wIReE i TEERrgEsn, i1 N
HOVE I RGO, Ko R A R AR, E TR B 2%
PRBER R D7 1 B8 i, S50 i 7 & BRI o SR 4

F 3 NIRRT R R

Table 3 Free amino acid of different samples

" s X, CHrfif % 4 f0) X, (MEd 2 AR 0) Y, CHrésdEmil 2 4k ) Y, (HEdEd 2 k)
AR U S
(mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)
REER Asp B/ fR( +) 3.69 £1.17" 445 +0.10° 3.36 £2.63° 3.13 £0.18¢
AR Thr B/ EC+) 8.31 £0.03° 8.06 +2.11" 7.63 £1.96° 7.31 +£0.49¢
255 R Ser FHC+) 447 £0.68" 471 £0.07° 3.68 +1.14° 3.61 £0.19°
BEM Glu /R ( +) 9.61 =1.25" 9.86 £0.51° 8.41 £0.83° 7.57 £0.72¢
H&m Gly At +) 95.93 +0.07" 96.48 £1.11° 88.78 £0.73¢ 87.47 +0.17¢
MR Ala B/MRC+) 37.11 £0.44° 36.67 +1.06" 34.14 £2.94¢ 33.11 £0.29¢
AR Val /(=) 3.53 £1.30" 3.79 £0.62° 3.14 £3.04° 279 £1.034
2R Met /R B () 1.89 =2.11° 2.15 +2.46" 1.23 +2.10¢ 1.49 +1.18¢
SR Te (=) 2.53 £0.14" 2.93 +0.22° 2.17 £0.01¢ 232 +0.09°
SR Leu (=) 3.64 £0.95" 4.02 +£0.79" 3.16 £0.78° 3.59 £0.28"
fik &R Tyr (=) 8.84 +1.13* 7.85 +1.02° 3.60 £1.17¢ 3.35 +0.78¢
HETNER Phe (=) 2.56 +2.71° 2.00 £1.90" 1.93 +2.23% 1.79 £0.18¢
SR Lys /(=) 24.47 +0.03" 25.67 +2.58° 19.89 +1.84¢ 17.39 +0.94¢
AR His (=) 13.70 £3.19° 13.67 +0.28° 10.92 +2.26" 10.67 +1.16°
KEM Arg f/E (=) 11.14 £2.94° 10.35 £0.01° 9.95 +1.19¢ 8.54 +1.624
% Pro /(=) 4.09 £2.01° 458 +1.14° 4.16 £0.99" 4.17 £0.28"
St total 235.51 £3.13" 237.24 £291° 206.15 +3.08° 198.30 +1.14¢
EREILR E (%) 67.56 +1.37¢ 71.70 £1.19° 67.53 £2.01° 70.82 +0.74"

R E RS R R R AR 22 R A E R HZ R AR AT B/ NG TR R SR 2257 B35 (P <0.05) 53 4 [Al.
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Table 4  Free fatty acid of different samples
. X, (et 2 4 £4) X, (MERIP @) Y, CorsfrER P HEd) Y, (HIFERIZ IE#)
(mg/g) (mg/g) (mg/g) (mg/g)
NS 2R (C14:0) 0.32 +0.01" 0.53 £0.06" 0.27 £0.02" 0.31 £0.03"
FEHAmE (C16:0) 1.24 £0.14* 0.88 +0.16° 0.98 +0.17" 0.64 +0.09*
fifi 5wz (C18:0) 0.36 £0.11* 0.40 =0.04" 0.32 +0.13" 0.31 0.15"
162 (C20:0) 0.06 =0.01° 0.04 £0.02° 0.02 £0.01° 0.01 £0.01°
SSFA 1.98 +0.27° 1.85 £0.63" 1.59 +0.70° 1.27 £0.28*
KRB R (C16: 1n6) 1.03 £0.38" 1.55 +0.18" 0.84 £0.25° 0.83 £0.38°
IR (C18: 1n9) - 1.39 +£0.29° 0.17 £0.51° 0.75 +0.48"
SMUFA 1.03 +£0.38¢ 2.94 +1.28° 1.01 +£0.94¢ 1.58 +0.18"
3 3H 2 (C18: 2n6) 0.95 +0.17" 1.39 £0.27° 0.78 =0.07° 0.84 £0.29°
W kiR (C18:3n6) 0.05 +0.04" 0.05 +0.04" - -

— R TR (C20: 2n6) 0.06 +0.02" 0.05 £0.01° 0.03 £0.05" 0.03 £0.01°
AEHE DU TR ( C20: 4n6) 0.15 £0.12° 0.17 £0.13° 0.36 +0.09* 0.28 +0.03"
Tk HMTR (C20: 5n3) - 0.37 +0.28" 0.17 £0.06° 0.45 +0.27"
SPUFA 1.21 £1.02° 2.03 £1.12° 1.34 £0.93° 1.6 +£0.17"
oSy 4.22 +0.79° 6.82 +1.79* 3.94 +0.84" 445 +0.27"

- FoRAK
SVRPEANR S, SR B (P <0.05) FhE, 5 Sk
[26 —27 J &5 A48 .

60 a

5w
(=) fe)
E :

JIg W5 (mg/g)
3

20+
10+
0
X, XzA Y, Y,
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K3 ANERE S G I 25 7
Fig.3 Fat differences of different samples
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G TR (UFA) 2H %2 5% W i JoT FAC R A R 4 A 98 i 114
ENET, R4 T, g A RS R
NG W7 YRR, P AE MR W R, N Wi R 04 & B T v, i
i 2 A £ 1 IR V5 R & 5 (6.82 mg/g) & TR EE T E £
FYNR TR & &5 (4.22 mg/g) , AN FIAR TR 7Y & it
R . Lo i KEAL R, B A E ) 2 B £ 5 i RE
il B AR Aa, s e B AR 10 55 a4 ) B AR faw] DIAR
T E S R DT BR & SRR . R Dy v 0 SR Ak B PR
5 107 92 040 A e, 7 1 4 e A 0, LS ) A
FAE fa g W5 R & & A MO R AR T R S e W 3
(P <0.05) yd7b 158 A M il Ak 3 58 A A5 250 Hb A2 12F il
K 1% i T 1 P8 i
2.5 FEHIXihE S IE A 2 RAZEFER AN
BEOR R — PP A e 2R G IR R = BEER IR 1
(Adenosine Triphosphate , ATP) N H.43f r=4yi2- 7K r= s
P E TR Y B Sy, B0 /5 I P9 ATP AR IR FE
it A IR B2 ( Adenosine Diphosphate , ADP)  JIf 1
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Fig4 Flavor nucleotide difference of different samples

TEE AR H , GMP 5 IMP Jg fif IR () 2 22 LR
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FIUSAR I SR Nl 4 i ] 2 Al 0 AMP AN
IMP & 8 I TH0 ff B AR £, W] G2 PR S 28 3 Jie i) 4k
B RN B AMP 7ESCHERERIVE R, R A= i, ™
lz GMP, IMP FIAZHE A2 1 IR 38 3 25 s e Ak AE sl 3
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JRE 7 A U S R T A 2 A . GMP i 5 ki
Tt At WFFE RS Al i ATP (1%
fig bk, 223 AR WA 2 ROV 7 AR il GMP | v a4
BT, fE GMP 1 & & Ty, SERRIG N . R & 2 A £
JiE i 2 ARt i i MEAL RS , AMP .25 (P <0.05) 1%
T, IMP 1 GMP #4520, 15 Xu 458 (052 285 S AH L
PRy e A B, A IR e BE R A P A= AMP, fdE AMP (Y
ST SR 2 AR R L, B K R 2 AR £
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3 ZEig

B ER I X 2 R A0 XU K XUBR 2H A ik 2 5 1)
(P <0.05), &hfEd a5, 2 HE e g U Fldg A
JoT B RGP < 0.05) , 8 U 92 1 28 L R 1) 7 4
BH S8, 43591 S 6.82 mg/g Fil 237.24 mg/100 g, H:

2 DRUBAR 114 907 55 220 B R ANAS 1 R JUT R & & LA X

PEALEEUR Y GMP &4k B . b, A D R AR P Ak
H(E,E)-2,4-%% Z IR (2.67% ) S5 BUE K,
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