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6-= M ElE S E AL IEXS et iE %

3% AL

A, DO, wEH, By
BRs, EAA, AR

(. B R mRl S TR, AR RN T A2 EBEHBERER TS TRERTPO,
UTAERhgeEAR=, U #WM 121013;
2.V KRB ME B, HK  400715;
3N AR IR R, Wil B 311208)

ME: HBET-EHRAMEAGELES LY EL RSV TH, KHEEE A &R
AN I . R T B A0 TR B AT 3 -2 A €18 5 i Bk Fl CHS-SPME-GC-MS# A At
7% T W JE A8 ng/mL ey 6-% B % 0 T Bl A 5 & AL PR (200 MPa) iy 4L & o xf B4 (= A
8 pg/mL 6-% B iZ 8+ 200 MPaj 3 )b T RAE K M K 2 &R o AT T AL E A An xd IR AL T
BHEHEE. RMBEERERERSH T EREN, -ZHRENRRAZEELE
th6-% B2 . 200 MPast B R R A H Y R B F, ARAE T L8 €5 Rl k.
BT REBRAX D TEALE T X TLEF NN R; TR ETENHF&EEZF Y
B, BT RESERF. RAR-MEAEAR>HTENR, LEETRLET X THELR
MRS KERERM. TEELMNRAE. B, BH. R. B & FERFLALSE
MFE. EZXAH. 6-FF T 200 MPajl 3 F16-% B 12 1 +200 MPash 2 iy & 1 F - 5 1
T H 43, 40, 49R30FF E R ME R MM, XMEREMFTNE S, BRT A H B RK

BAE, BT ARAEF XTI AN AN ZR,
KERIE: LH; %W, HEE; EARRLY; BT E; A-AEKA

FESES: TS 254.4

Whi(Lateolabrax japonicus))E % H
(Perciformes), 1£8%/& (Lateolabrax), F /AT
KE . e, EEENETMIE, [FH
P 0, A2 T ] e R K A 2 — U S PR o fi
X WBRZHEE, WESEAR. 4R i
JCRAEE T MR Z AR E R, 1867 N if
FLA A N0 R, A 28 R LA A XU 2
TH 2% 35 VA o BT s AR ) B B A A o £ IR A X
WA H A RT3 A R 43 2, HE e AROBR 2 R
KA AR G W RN A RS 2 R A RN B
G0 PR SR W TN a TR) ) E fR XUR A
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256 Ko %R 40 %

UMY, HAT, BmEBR T ERE NN ST
SRR TN, s, FLE s R
il ALK il SRR MeArdle S GE R, R
FES X 65 . B . pHAE W TS A 7 AR
—EMH , Zabetakis%: " Fl Sampedrod: " 5%
N = L O L LU 7 S A 0=
Baxtera§ U 5E T 8 5 J& 4b B X 55 45 (Citrus
sinensis osbeck) Tt IR B4 5200, 45 R R B
JE 84 dJ B T I KUK AT Bl 9% 5 1252

Hr, B WX 650 o 57 32 2 45 h 7 3%
B R RN G PR SR DT I, K
TR Ak BT A 4 R B A3 S e A AH
KR, (H 6-22 1y 122 0 P ) A ey s Ak T A s 4%
RAE B3 1R 52 ) 5 TCHE , AS B LA BT AR
Rx g, EENEE . TR RS
375 THI B 5% 6-2% By 2 140 3 [ 8 o s A 3T 4K 95 4
RAE BT A A, DA SRy A8 B XU 1 TR A B 52
e it o A i B 2 2 AR AR

1R

1.1 SEIe# s

BT A B N T AR VS B K R T g, R
FEAR—F, KK H30~40 cm, K& (750£50)g.,
6-22 My AR E i (20 mg, 4L = 98%), VLIRsKAg
AR AR A AT al), R X
fs Ak 2= AR B A IR A
1.2 UHERERE

DZ-500/2S E. A5 A AL, 1 IR 1T 5% S A e AL
A PR Fl 5 HPP.L2-600/0.6:8 /8 1K 1% % (i 4 TR
J1°5600 MPa), KRR HFREY TEREARS
FRAW; SW-CI2FDMS TAER, 7R sl 75
URGERARN T ; CR-400sB 2240, HA
KONICA MINOLTA/A F]; TA-XT PLUSTFJ{YX,
%% [{ STABLE MICRO SYSTEMS/A # ; PL602-L4%
Wr k¥, £EMETTLER TOLEDOA &) ; PEN3ff
HEH T8, {8 [E AIRSENSEZ w5 [ AH A5 B
BE . 50/30 pumDVB/CAR/PDMSZE B3k |
20 mLTi 23 B DR 5L, 38 B SUPELCOZ w5
AGILENT7890N/597 5 A 3% - i it (GC-MS) Bk
¢, ZEE AGILENT/ZA E]; DF-101SHE#4 K 1H i i
RGP B TR A BR A H
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1.3 HEAEFNK

e R R~k . K. &
WIE—WE VR TJE . YRGS KN R 298
(50+5)g] —>TEWE N8 ng/mL Y 6-2 By A i IR
4 h—%E NTCPEZR AR T FL25 AR B Y
RN E THEEESST, 76200 MPa N {f AL F]
15 min®" o R B A TR S 4N 15
MPa/s, HtEEREAE2 s SER, PN TE % 14 4
(20+2)°C., [A]ATLA8 pg/mL 6-FEMyEHL . 200 MPakh
PR AR PRAE ST BB o R A PR AT 25 AR i
T4 CCURFA IR
1.4 BENE

e 8 22 A0 A [ Ab B 5 5T /Y 46 B a3
[(2£0.1)emx(2+0.1)em*(1£0. Dem ] 47 &, HA4~
FERCFATINE3U, 0 sk AH N A 5 BE (L . 21 %%
{ELa*FI 2% ¥ b*

15 FBHNE

WA [R) Ab 31 75 S 4B B LI, 43 0l D0k
(2£0.1)emx(2+0.1)emx>(10. em ¥ i ER , R HTA-
XT PLUSHY ST 53 1AL Ko P/SORIAR K, Xof A i 3k
P2 4, LAJST Hb 2 T AT s Kt . 0 48
b 45 i B (hardness) . 5% (springiness) . %R 14
(cohesiveness). X P (gumminess) . N &
(chewiness) il [1] &2 ¥ (resilience), HFANFE M 34
AT, BOFEIE

TPAW E Z 5. ik /7 3 & (pre-text
speed)1.00 mm/s, iz 34 FE (text speed)1.00 mm/s,
32 J5 7 (post-text speed)1.00 mm/s; #F 5[5 45
AR 1M 30%, JE&N J] (trigger force)5.0 g; 2WK &
a4 W 1E) IR BE A S s E RO R AR R
200.00 ppso

1.6 HETEN

Y Pk RO ) Ak 3807 KT B9 e i £ PR 3 40y
FA732.0 g 25 mLiEyBedrrr, e O fif i ) 1
GIE)EE T4 °CokAH0.5n0, T a8,
WA B W E S, FHB A
WinMusterX % A [6] 4b B 7 20T 19 48 7 IR 45 &
SR HE AT 3 8 4 43 ¥ (principal component
analysis, PCA). HLF & Bf [0 120 s; 025 i
JE25 °C; WHEH 300 mL/min; #FFF3 &=
300 mL/min, PEN3HUHE HF 0oL 7 5 4% B A8 M fE
A WL,
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#*1 PEN3EUEHRENEFRARFMERA

Tab.1 Properties of sensor on PEN3 electronic nose
fEIK4S  sensor PERETIIE  properties of sensor M1 /(mL/m?) threshold
R (D) X 95 A B R C7H;, 10
R(2) REBPER, WERAMLEMRE NO,, 1
R(3) K, X7 Y R CeHg, 10
R(4) FEX A A N H,, 100
R(5) Bk, Iy C3Hg, 1
R(6) PG R A CH,, 100
R(7) X TEHLBR A R HyS, 1
R (8) Xt LERBY CO, 100
R(9) FIEMSr, AP R HyS, 1
R (10) X ek R CH,, 10

e 437 UR T B TR A R R A ) B4 1 VR A B IR

Notes: the digitals after chemical formula mean the minimum concentration of volatile odors the sensors can detect

1.7 GC-MS#:m

BAH A B MERR AR LR £ 3.0 g T
20 mLTiZS i, B EA 6 mLA AT NaCLA i X
Wi+, RO ImRE S, T40 °CRE )
PEFE R RN CE 15 min, FHE WL
DVB/CAR/PDMS 50/30 um#£ B3k (270 °Ci% 1k
60 min) T 25 1% fff 30 minf5 , 7 Bk 46 A GC-
MSHERERR B, RO 4L 5 % #7S min, #EAGC-
MSHAT 57

KM L. VE-5MS T 418 #
(30 mx0.25 mmx0.25 um); FEAE LR E A 250 °C,
Ao B s 2T He(99.999%), Uit i
1.0 mL/min; 27T HERIHRIER 40 °C, fREF
4 min, LA3 °C/minf}Z 100 °C, FLL5 °C/minft &
240 °C, fA%F5 min,

B A A5 B4 R E 280 °C, B
TR EE230 °C, PUHATIRIE 150 °C; B 51bT5
KX NEL; B TFREETO eV & H iU H
30~550 u.,

1.8 HIEAIE

& £ BT MEIFEH K Excel2003
Orign8.03K {1247 Btdls gt i+ 40 S VE KL

wFREELSN FMHABTFRANHY
WinMuster 3 4 % A [] b 38 5 2T 19 46 9 (R 5 &
PEIRPEATPCAZI BT . HUAS ZE Ji5 1Y 106~108 s[f] )

BAE s BT £ T .

GC-MS# AT HHEGC-MSHH XA [F] 7
PiAb B AR B R R G W T S e,
3B AR A SRS RO S 2t LR R R
HETS R AR DT AC . SR A 06 1E ARUE — Ak 0
R R MR LAY R AR X B i

2 HERE550

21 AREVEBAR TR EFERREFME
Tk

REFRZH Y LE 4 5 T25 H 4, 200 MPajh 31
YILHE & T o-ZWiRiudl, Xl aeZh T
PR PR AZ B R R P R A, T — A~
BIR I U R B e AA, i PR A SR EE RS (B 1-a) 6
7 6-22 1y 35 1 B3 [7] 200 MPakh BELZH (4 L*{i 755 200
MPaihHIA , AT REJE 3% W 0 PR 5 A D I
RN o bR A a* (K T % B 4L, 200 MPafll
6-3= By 352 0 13 [7] 200 MPakh 3 26 B A% T %F BE
41, X AT RE A P Ok i AL B R rh LT
KA EATE S R, i a* B B
)%, 200 MPaFl6-22 M} = 1 P4 [7] 200 MPakh B
ZH B b*(E B s TR R, T 6-25 IR I AL A
AIb*EAR T X RAZH , X FTRESE 7R AT T 6-22 1
W T Mg W A A T

6-2% M V= LA (W R R . MELER R I AT
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258 ko 40 &
70 - L* 1900 +
_ — /e
60 - Bt 1800 +
50 A ™ 1700 + =
g 5 40 - 20 21600 1
jéﬁ S 30 1 @T‘; 1500
20 = 1400
10 1 1300
IE B E N ] ]
-10 - 1100 .
1 2 3 4 1 2 3 4
ANFE AL different treatments ANFIALHE different treatments
(a) (b)
0.70 A 1200
0.68 A 1150 1
0.66 1 11001
0.64 1 0@
<0§062- ué’lOSO-
.2 0.60 1 = 51000
%'Ei.éoss- =0 9504
% 0.56 900 1
0.54 1
0.52 1 850 -
0.50 800 T .
1 2 3 4 1 2 3 4
AE)AL B different treatments ANFEALPE different treatments
(c) (d)
1 FARLEAREEREZE@), FEED). B ()FERE Q)R m
L2 M 2.6-Z/): 3.200 MPa; 4. 6-2}+200 MPa
Fig. 1 Effects of different treatments on color (a), hardness (b), springiness (c) and chewiness (d)
of Japanese seaperch muscles
1. control; 2. 6-gingerol; 3. 200 MPa; 4. 6-gingerol+200 MPa
H, mEPER s HAH BB RORB B, Xl B b 2 Tz o AR AR By R AR

R TARNL6-ZMIZHIE, NRNHALMNKSH
JIr 3 200 MPagh B 20 (%) B 5 | g5 R IEL g
IR T A (AL, XRTRE R TR R R AL PR
FECT WA ALK R A &AL, Lﬁ
MR THBEEESINREA S TRES
I G W6%%P@ﬂ%MhLﬂﬁ%@
OB EMR TR A4, R ERKTFEA
4. (K 1-b~d).
22 HFEMNARLEBFAETEAZELMES
K 53 #7

HLF S A — AR AR o L Pt YRR Y
TWEAR, TR ARG B 25 B 50 1w 1z i £k
R ARUNRE S AR R AR, R RS S . &
PUPEAF AR A, Ak, W SRS B
K, TEPRIAREINCS | RHES TR = hn TR 2%

http://www.scxuebao.cn

@ﬁﬁm%H%%ﬁzmﬁﬁﬁ%éﬁ,mm
{872t 4 o B A9 45 AR R BN 43 5 & R(7)
R(Q2)FIR(6)(E2). XFHbas A, 6-ZFMy iz b

(4 £8 ARE A I AL S IR(2) . BE kR IER(6) N
AL R(T) Y & U R FRAR, T A

i TR I BLR AR ] 5 200 MPash 38 £ U AE S
HARAASYRQ)MLEHLEAILYIR(T)H & 2 8%
Thim . BERZER(6)M T B W BRI ;T 6-22 B 17
H+200 MPakh ) £ A & P A AL B Y
R(2). THLERLPIR(TH & & B B REAG, kikeds
R(6)1Y & it W0 A o

St — 2 Ay MR R Ry 2 A6t AR iy
RPN, SR FHPCATEXT X SE SR8 SO8
PATEORSE T, TR TS T, PCAGHT NS
PRI L IR A 5 B T B e FIfe4E , JF
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23 BRPKWST, S 6-22 Wi W] v e Ak X A B 4 2 P B A3 4 R T
- A R(1) ‘“*géa% |
RQ) control R(10) g R@) -gingero
7
6
AR
__RB3) RO 3] _ RQ3)
— \f<] T
R(4)  R(®) / R(4)
y—
R(5) R(7) R(5)
R(6)
(b)
—=—200MPa R(1) = 6-%07+200MPa

200MPa

R(2) R(2)
R
TTRe)
R(5)
R(6) R(6)
(c) (d)

B2 AREIAIET AL G PR e SR R 58 R A
Fig. 2 Radar chart of odor in Japanese seaperch fillets

at different treatments

6-gingerol+200MPa

XHFELE A A REAE [ A TE 02K, TR fEPCASY

PR A AR R AN 43 40, 49 K 30Fh

HROHCS 1 1 % BB M PTRHOS I, PCARHR. 5 R MW T (352).

HEA BRI S MR TS, X CH ST 20 I 1T B 25 2 1
SELEAARRRIE ARG, RER MRk Z A5 .

-SRI Y T RE EX S ST ih &b N P T——
92.52%F14.97%, EATTHRFEH}97.49%, KU S5

P22 S5 BRELE R R P AR, A SE =

U7 AR A MR ) AR PC A R A 7 & 510 p

HYSR A IXBR(E13) o ARSI RO A, BEWIAE kR 6-%M)

PSR (R R MR R 1 T 3 10

23 SHEEIE-FRIEGC-MS)THER

R W AN () A 38 =T A B PRARE s P
KU ot i A8 Ak, R GC-MS X 8 & P XUBE 7
IHBGHE—2P AT RN SE . TES HAL. 6-ZHiR
HZH . 200 MPakh PR ZH Fll6-2% iR #9+200 MPakt

5.6 7 8 9 1011 1213
A 1/(92.52%)
principal component 1

B3 FRLESREE A mAIPCAE
Fig. 3 PCA plot of Japanese seaperch fillets

at different treatments
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Ko 20 %

H(K4), 25 . 6-FEMWBEWL . 200 MPakb FEAI6- —ERYMECY, BEEHIERZE Y e K 7= SO R
ZWRH+200 MPasb # J7 X F M EER Y AR X PR A EENEH . BREL ZENER
ERAMN136%. 1.41%. 1.42%F13.46%(3). VIR Z—, £ A, 6-Z M. 200 MPakt
P 25 ) o — e W 1 AR SR B TRk A /N, T ERAI6-22 R 14200 MPakh B4 Y4 HIAG 6
REEH THBRMER RIS, N —gE 8, 6. SFEEX Y, HAMX & 8008
AR, BARBAERAR, HXF R R A 14.7%. 14.88%. 13.07%H17.47%; 43 B4 3.

®2 TRLBERSHFROFLMERI TR

Tab.2 Chemical classes and number of volatile compounds in Japanese seaperch samples at different treatments

AT treatment

FERNE RS

6-Z:3+200 MPakb 3

. 7 _SETNIELY il
volatile components 2H 6- LRI 200 MPa%h » N
control 6-gingerol soak 200 MPa treatment 6-gingerol+200 MPa
treatment
fi% 2% alkohol 3 2 5 2
%% aldehydes 6 8 6 5
fii2% ketones 3 2 2 2
{22 acids 4 2 3 1
fig3S esters 3 5 6 3
J&2% hydrocarbon 5 8 12 4
7575 2% aromatic series 13 8 9 4
St [
o BAEY 6 4 5 .
nitrogen compounds
HA A others 0 1 1 3
&l total 43 40 49 30
70 S 777 1 ethanol
Y A aldehydes
7] B WK ketones
B IR, acids v
60 EIS esters
7] B3 %&£ hydrocarbon
7] 75 &5 aromatic series
30 4 L EAMA) nitrogen
1

AR /%
relative levels
S
()
|

30 H

10

LAtk 54 others

/>|’[

6- 21y 200MPa 6-2:M53+200MPa

AN[FJAL PR different treatments

4 AELEHRTEXELERS AN ENER

Fig. 4 Comparison of relative amount of volatile compounds in Japanese seaperch

http://www.scxuebao.cn

muscle samples at different treatments
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*3 TRIAIBERF mEVE R XKL D 24

Tab. 3 Analysis of volatile flavor components of the samples at different treatments

TS B/% relative levels

ES LR EF I 1] /min wEMAR

classify retention time name of compound H 6- %8 200 MPa 6-2)+200 MPa
control  6-gingerol  200MPa 6-gingerol+200 MPa

f# 35 ethanol 3.50 R 0.76 - - -
15.77 1,4-FC 8 0.43 - - -
20.69 (21;%3)%_11_;;% 4- (- A LK) 0.17 - - -
1.84 3-FRdE-A-[ (HEEE ) AR FE - 1.26 - -
16.50 1-fi i i - 0.15 - -
0.43 2 im - - 0.06 0.09
14.62 2- (H\EH) 28 - - 0.41 -
14.68 -5 - - 0.56 -
21.60 1 iy -8 R . - - 0.32 -
28.78 2,5- (1, 1 R L0 -1, 4-20 i i 0.07 )

i3

12.02 3,4, 4-= R p-3- - - - 3.37

RSB 1.36 1.41 1.42 3.46

amounts of ethanol

%% aldehydes 6.02 IE R 6.26 - - -
9.39 33 228 3.78 3.19 2.18
11.46 JE P 0.91 0.58 0.89 0.72
16.13 TR 4.00 5.36 6.01 2.74
17.98 3-ZHER 0.57 - L11 0.75
19.20 ZEWE 0.64 1.05 1.32 1.08
12.86 E3E - 2.43 - -
14.69 (E) -2-3F Wil - 0.82 - -
20.83 (E) -2-28 )% - 0.44 - -
27.30 E )\ - 0.42 - -
14.25 K - - 0.55 -

2

amounts of 14.66 14.88 13.07 7.47

aldehydes

fii2% ketones 15.85 3, 5-3% J%-2-TR 0.43 - 2.40 -
24.76 (E) -7 AM-3-F 32 i 0.48 - - -
2588 (ZE%HG 10- = F -5, 9-F—ht —#%- 034 ) ) )
15.77 2- 1 - 0.83 - -
16.50 1-F2 LB - 0.15 - -
21.71 2-+— Kl - - 0.49 -
12.27 3-H 4T - - - 4.96
14.98 S| - - - 0.38

[TESISS=4

amounts of 1.25 0.98 2.89 5.34

ketones

%% acids 3.57 2-Fi TR 0.71 - - -
37.15 AV 1.17 - - -
40.55 (E) -9-+ )\ )i 0.92 - - _
40.86 T i 0.74 - - -
20.39 2-GHE-5-FAL IR R - 0.53 - -
37.18 iR - 0.58 - -
2.58 7. - - 4.65 1.11

http://www.scxuebao.cn



262 SV 40 4
% (R [ min et T \ HRS T 7% relative levels
classify retention time name of compound A 6- %M 200 MPa 6-2F+200 MPa
control  6-gingerol  200MPa 6-gingerol+200 MPa

20.59 2B HE-A-HEIE R - - 0.17 -
21.40 6-FF L NEE-3- R - - 1.01 -

MR B . 3.54 1.11 5.83 1.11

amounts of acids

T2k esters 2.50 WAL — s 4.42 - 0.74 -
29.07 (N-FI3E) AL PR T g 0.14 - - -
35.26 AR R TN TR 0.05 - - -
0.99 R TR S T - 0.69 0.06 048
3.06 =R LN - 2.13 - -
24.41 3, 4-Z FR R R F S - 0.21 - 0.63
24.90 2, 4-— HIIL K HIR H G - 0.79 - -
35.26 AR2E T FER TG - 0.08 - -
2.29 2-AL I FR i 7,8 - - 523 .
24.15 3, 5- T HIHEOK FEER F I - - 0.55 -
27.30 (2) -9-+)\Wi - (Z) -9-+ )\ Ik - - 0.45 -
29.24 2GR TR T e - - 0.45 -
19.63 3, 4-Z LA RS L R S T - - - 0.26

RERE 4.61 3.90 7.48 1.37

amounts of esters

J&2% hydrocarbon 14.61 S-H3E— 0.25 - - -
26.99 IE= %5 0.67 0.35 0.84 -
31.62 EHbk 0.64 - - .
31.74 2,6, 10, 14-PY FH - Fike 2.78 1.89 451 2.47
12.27 2,5- RO - 2.51 6.21 -
26.78 IE+FkE - 0.46 - -
16.47 1-F3E-1, 2-TH J@ A O - - 0.47 -
23.33 ik - - 0.45 -
21.81 1-FEZE 0.45 - 0.64 -
2225 2-FIHEZE - - 0.52 -
30.62 E+Jubt - - - 0.49
26.68 2-FRHL-6- (4-FH3E) JREL-2-PEsss 0.31 - -
13.68 XN - 0.35 - 0.45
15.85 1,3, 6-3 = - 0.53 - .
15.95 1, 4-F3 =4 - 0.27 - -
12.02 3,5, 5-= Hi3k-2-ol - 1.70 5.54 ,
15.55 1, 3-FR3E 4 - - 6.16 .
16.33 2, 3- -1, 4 - - 0.35 -
20.51 3-F - 1-ZRFE-2- T - - 0.17 -
26.69 A-EHI - - 0.37 -
3.50 1-F2E-1- 2R 3L 3R T 4 - - - 1.09

BRLE

amounts of 5.10 8.06 26.23 4.50

hydrocarbon

%ﬂéﬁ%jﬂé . 5.07 Ff 2 1.64 - - 1.20

aromatic series
14.42 1-FI5E-3- P 5% 0.26 - - -
15.54 3,4, 5-=HEHRK 0.32 - - -
16.65 1,2, 4, 5-PUHZ% 0.28 - - -

http://www.scxuebao.cn
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s (55915 ] /min WL ‘ HART 5 52/% relative levels
classify retention time name of compound A 6- %1 200 MPa 6-21§1+200 MPa
control  6-gingerol  200MPa 6-gingerol+200 MPa

16.67 1, 2- I HE-4- 2 3% - 0.20 - -
16.66 2-ZFEXF A - 0.26 0.26 -
18.44 A-TIEAR - 0.13 0.16
13.55 4-FHHEHIE - - - 0.19
32.63 1-Z5:-4- 5 i - 0.03 - -
23.58 2-HIE3E-5- (- FE) K 58.53 54.35 - -
23.86 2-HIE I -4- Q-THIFE) K8 1.34 0.30 0.81
24.14 A~ FE-2- T S IR Ty 2.66 1.47 1.71 1.95
27.43 2, 6-5%F BT XS FR Y 0.12 - - -
29.37 2, 5- U T R 0.13 - - -
32.89 %’;':‘(1’ RO L 2ES g 0.01 0.05 -
34.97 2, 4- R T B 0.01 - 0.02 -
24.76 2, 6- P HE-4- WV i HE IR Y - 0.58 - -
27.43 ZRUT B4 FRR R - 0.12 0.19 -
23.56 1-FHBE-5- (- IR AE) 2R - - 27.98 -
23.58 3 TH 2 -6- F AR R Ty - - - 59.22

amounts of 65.30 57.45 31.18 62.56

aromatic series

TRNEY

nitrogen 7.59 1- (CRIEMHT 2L ) mik s 1.93 5.09 3.68 5.18

compounds
13.72 DU LT ) 1.35 - 1.46 0.93
19.84 TH- 2 H M 0.12 - - 0.45
22.01 N, N-Z27 5 i 0.41 - - 0.93
9771 lﬁ%ﬂ? (1-FH 23 -1,2, 3, 032 i i i
13.75 2, 2B = - ) - 0.64 - -
17.42 3,4,5,6- "I - 0.77 127 -
3.57 1, 2- F - 2.44 - -
17.40 1,2,7, 8- "Ik - - 0.31 -
40.86 2, 4- " F LR IR N - - 0.17 -
17.06 1,2, 5, 6- K FFRmE - - - 0.76
29.94 3- F -2 - 2 i I : - - 0.05

GRMAEMERE

ill?r‘;‘::; of 413 8.94 6.89 8.30

compounds

AL A others 2.52 FR L A R T - 3.27 - 3.24
3.38 R YA - - 5.01 -
3.42 CHRHHE R T ik - - - 1.93
5.09 CNE = =10 - - - 0.72

iﬂij’;ﬁii 0 327 5.01 5.89

e - R

Notes: -. the volatile components are undetected

2. 2. 2FMER RS W,

FEAR G 5 8

1.25%. 0.98%. 2.89%F15.34%, 71F4Fhib 35 =,
e AR A BRI . RS . TR, il

CEEUES K IEERE . (E) -2-C .
(E) -2-ZB$ W BEAUAE 6-Z W WAL WA HY ;. R 8
{LHE200 MPakh HZH G o 5 2 I A0 1 R
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ik, Xt QRS MRAFIE A E2 g, H=4g
1 T 2 ARG 7 e Y A b B LA
RHECY, TREHEA AEED, KPR EAE A W
P A I SRR, AT RE X A KU I AIAE . 3-
HHJE-4-T 0 . R R AE 6-22 19312 1+200 MPajh
PRZAAS H, FOREXE 3 5 4300 4.96%F10.38% . il
BY R — A A LT AR AR, MR —
SE W ISR AE T, P RE R TSR AR D R 1) R
TERT 23,

3 458

AT Br6-2 Wi il . 200 MPakk B K 6-3
My 32 0 +200 MPakh B 75 205 46 85 Y 1 4 5% .
PP A% R M XK L 2 I, 45 2R R B, 6-
FE W2 #1+200 MPagb F4] . 200 MPakh FHL 41 Fl6-
ZHEIMHAWLHEY S TEaH, Hrhe-2miz
11+200 MPakk B4 A L*fE iz 55, 200 MPakk # 4]
W, XU R iR He R 6- 22 i Ak 3 X B 3 £ PR 5
JEA — € 1Y U3 [E) 5500

6-22 Wy IR L 2H A R RE | PRI B E AT A
o, AR A AR E R TT R ;200
MPah $ 20 ff A B | i T R IR R R A B e TS
FI2H, 1 6-22 132 #+200 MPakh BEAL (A5 B |, 1
AT HAH, R E TR A,

AT S RGP | AR X3 A [ Ak 2
75 30T W AE B N XK A5 4k, I 455 HS-SPME
(headspace-solid-phase microextraction) -GC-MSEk
FHASORS 01 1A 08 94 25 14 B 70 R A5 00 85 R oA o AR
FERL P B IS . MESE . BRSE . MR REP
FAEFERME A, X S8 B3 1 28 BRI A X 7
BE AN [ b 20 75 2 AR A8 Ak, DT I T A ] A 3
75 2R A8 8 PN 8 R AE KUK
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Effect of ultra-high pressure combined with 6-gingerol processing on
volatiles in Japanese seaperch (Lateolabrax japonicus)

CAI Luyun'?’, MA Shuai', CAO Ailing’, FENG Jianhui', BI Xiaomin', MENG Dandan', LI Jianrong"*"

(1. College of Food Science and Engineering of Bohai University, National & Local Joint Engineering Research Center of Storage,
Processing and Safety Control Technology for Fresh Agricultural Products, Food Safety Key Lab of Liaoning Province, Jinzhou
121013, China; 2. College of Food Science, Southwest University, Chongging 400715, China;
3. Xiaoshan Entry-Exit Inspection and Quarantine Bureau, Hangzhou 311208, China)

Abstract: In order to reveal the effects of ultra-high pressure combined with 6-gingerol on volatiles in Japanese
seaperch and promptly grasp the quality changes of Japanese seaperch fillets, the effects of ultra-high pressure (200
MPa) combined with 6-gingerol on quality and volatiles in Japanese seaperch were examined by electronic nose
and headspace solid-phase microextraction coupled with gas chromatography-mass spectrometry (GC-MS).
Changes of color, structure features and volatiles in Japanese seaperch were assessed for treated groups and control
group. The results indicated that the effects of ultra-high pressure combined with 6-gingerol on the quality of
Japanese seaperch were significantly better than other groups. Color and structure features were also improved
effectively. Electronic nose could distinguish the flavor characteristics of Japanese seaperch fillets at different
treatments. Principal component analyses (PCA) showed that the noticeable difference between undeodorized and
deodorized samples could be well discriminated by electronic nose. The analyses of GC-MS showed that the
volatile components of Japanese seaperch fillets at different treatments changed significantly. There are 43, 40, 49
and 30 kinds of volatile substances in control, 6-gingerol, 200 MPa and 6-gingerol combined with 200 MPa groups
respectively, including ethanol, aldehydes, ketones, acids, esters, hydrocarbon compounds, aromatic series and
nitrogen containing compounds, etc. All these component differences resulted in their flavor style differences.

Key words: Japanese seaperch; 6-gingerol; ultra-high pressure; volatile components; electronic nose; gas
chromatography-mass spectrometry
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