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ML, EiEARARRL; 7890A-5975C GC-MSEX H
1%, EHE Agilent/A 7] ; F3ISPMEFAETFAR . 65 um
I i & b (polydimethylsiloxane, PDMS) & #H
Ak, 3€ E SupelcoA Al 5 H2050R = 33 ¥4
B0AL, AU AR A BRA A

1.3 XWHE

AenaT a2 PUEETE Y FLANIEXTER, &
I WF A3 AT VKK YR AR B, 380 R B R A U
—80 °CUR MR A& H o AZUFFE G, B FL g i X HF
—80 °CHUE 1 dJ5, Wi/KMEVR; BAIRHES . AR
FE S K R IE S ming PAERS EIRE N AR IR AR
S K AR T3 min, 115 minZ 25 °C; PR
G RN IR A HRE 4 cCUK AR T B
12 hs R BGHIEREE A . PRV H1 e R i 7K
Hi RT3 min, ¥F THURAL .

W 50T MR PR 93 B8 5 53901 550,18 g/mL
NaCHAEW VAL = 1Bl (w4, BIRJE R ¢
S1HWCE T 10 mL H sha#EREf hom s fF 0, gl
54T

HfSS8: UTERHHENEA, W\
150 mL/min; 1028 P B2 4303 R 35 °C (2E
R L AR VA B RN SO v 0 3 %) R 95 °C (A A
TOUREAGHIER ), T0 A P A B ] 600 s, R 3
500 r/min; PEAERFR2500 ul, VEETHE 22500 ul/s;
B RAEMT ] 120 s, FEHE ] 600 s

FEMmRA,MFZ SPMESA: #52HHE N
IR A3 4 S 40 910 450.18 g/mL NaCIAW LA = 11
Bl(w/wyiRSG , ¥HIBE AR g% 3K # 720 mL
WO, A CERIEMWERCL, 50T
35°C 595 °COKIR 4 T #£HL45 min, #R)5
TEAL AR S min, BEALRRSL3AFAT,

GC% 1 : DB-SMSHLPF 4145 #: (60 mx
0.32mm, 1pm), ARAE; BPTHER: HE9
IR45°C, {£F52 min, PL10 °C/minft £ 100 °C,
LIS °C/minFt 2200 °C, FLLAI8 °C/minft %250 °C,
P45 min, 8 (He)ii 8 1.0 mL/min, MSZc{4:
R4 R IR 280 °C, B FURIRBE230 °C, DU AT
IREE150 °C, HLFRER 70 eV, Jiim 45 F
35~350 m/z.

14 I SKFEEEZETEN

BRI B {H (odoractivity value, OAV)E LKy
ML JE 47 JoiE %) 446 o ik FBE (C) 5 R X Rz A JR i 9 i
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1.6 HIEAIE
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K5 GC-MSELHE 4b B R F Xcaliburfk £F #1743
M 35 & PE R4 1 NIST 2008 Fl Wiley 95 i3 %k
P R AT A M A M, AR R LR B B R 55 A 26 S
BRIEAT XU B A B SR FH SPSS 21,04k 4 it
307 220y 28 H e ok H e/ i 3 22 50k
(LSD),

2 RS0
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Tab.1 Standard for sensory evaluation of L. vannamei

H“ﬁi}’?gﬁi ﬁ“{ﬂ score

scoring index 1 ) 3 4 5
JERES % e M B O
color
Btk 7 e B B
homogeneity
AR % % e By A
whole odor
HF AR AL S S % BE M B W
fresh aroma of shrimp
JEER 7 BE M B U
fishy smell
LR 7 BE L M B W
ammoniacal smell
AEARER 7 BE M B W
whole taste
220N 7 BE M B W
umami
IR Z%= WE M B
sweet taste
ek % BrE —& Baoir
bitter taste
Wk # e M B O
tenacity
KAk 7 e B B
vicoelasticity
B IRAER AR~ ER RER
preference
. B 106, G L S e N (E 1 BEOK

18HR T 52

0.8
0.7
0.6
0.5
0.4

e
w

o A
response
[\®)

|
e o @ e e
W= =

<
~

5 J SE A A% SRR NS AN [ 5 R Ak PR

SRR N EA BT 22 5, HoAS AL P4 B A P A i
FEE M, Hd, LY2/G, LY2/AA, LY2/GH,
LY2/gCTL, LY2/gCTiX SHR & B4 i i 7 {8 A 7
(B, AW IEAR, H AT e % i AR Bl i A4
TR BE 1) L T IS o X A AL SR 114 W
SESLT T, AR R R A A g (A 44 X {E
ERO I NIA o N DIV = O T AP E
HR L PRR VS A0 S R ¥4 10 5 70k 34 45 SR AH I .
T A% 8% A ) I fE R kM R 4 o AR OE A
K, Uk B S B e R R M R B (H
AN 7] A% 3% 25 1) o7 (L 38 B 49 AS [) AN [) A JE%
i B I L A AN [ B RO R M A A3
AT AN R R, ELAHE R 1 By 1 Rl N
T EE BT GC-MSS U AT A B 2

DL e 5 B o I M A B PCA
K d, PCITTHAZE 496.160%, PC2TTHkR N
1.726%, —3& Z F1597.886%(1&12), 1A 3 5
SRR AR A B LA SE R . PCAST AT Y 1) 45 £k
H81, HMAAT, HLF S AT X AR [ ]
6 Ah 3R A FLAA T ot R A o X SR [RLRE i i
XA BEAHES, Hrp AR 2URg A
FIBAR ¥4 10 32 0 b B4 34 AR (35 °O)SE A AR

TEPCAK AN, 2R AT — SRR 280 AL i (95 °C)
P MRIEPCARIZEM, T 1§ A ARPC IR

ZE5E1996.160%, 158 W I KE X I DA 4% e 0 A

W1 s, o G I A R P o 22 Y R
LR

W AR A A R
cooked shrimp cooled overnight
B REAR
second cooked shrimp
ARV
cooked shrimp cooled

W ESF raw shrimp
O #4F cooked shrimp

1 23 45 6 7 8 9 1011121314 1516 17 18

1 PR 5 i xS FL 2R X ENER PO 9 & 1 AR

TRk as

SENSors

200 B MR KL 1B

1.LY2/LG, 2. LY2/G, 3. LY2/AA, 4. LY2/GH, 5. LY2/gCTL, 6. LY2/gCT, 7. T30/1, 8. P10/1, 9. P20/2, 10. P40/1, 11. T70/2, 12. PA/2, 13. P30/1, 14.
P40/2, 15. P30/2, 16. T40/2, 17. T40/1, 18. TA/2

Fig. 1 Sensor response of E-nose to cooked and stored shrimp meat of L. vannamei
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Fig. 2 PCA analysis of volatile flavor compounds of cooked and stored shrimp meat of L. vannamei

2.2 GC-MSILIGZER

SYLRE G 2 0 5E 50, 63, 68, 497
41PN RN L (F22) 0 AN [F) A B 2 TA) AN A 4%

KRR IT B A 220, AR D7 22 03 H 4
AR 4 M o3 35 L 25 7 1 3% (P<0.05), i

— 25 U Y AT 55 0 RIS L 44 5 X B 114 4% A P il
DABREW, GRS H T AL,

FT 2 BREI SRR LAY E X R AR AR & 1 AR 5 B 2 T
Tab.2 Volatile compounds of cooked and stored shrimp meat of L. vannamei
XS E/%  relative levels
(AL EX S .
AR name of M/ (ng/ke) . BEFAH BIAHTR | kT
[19-22] Eﬁl }L[[‘l
classification threshold i AR . .
compound . . cooked shrimp cooked shrimp second cooked
raw shrimp cooked shrimp . .
cooled cooled overnight shrimp
SEs ZEht - n.d. 0.01£0.00 n.d. n.d. nd.
alkanes Fk - 1.600.66* 0.03+0.01" 0.32:£0.20° 0.78+0.10° 0.140.03°
+ =k 2140 0.53+0.01° 0.06+0.01" 0.28+0.18° n.d. 0.62+0.20°
3-HEE-A+ =k - 0.36+0.06" 0.23+0.01° 0.15+0.01¢ n.d. 0.96+0.04°
9% 1000 0.310.09 0.48+0.14° 0.83+0.06 2.69+1.04* 0.612£0.19"
2,6,10- = H &+ % - 0.21+0.12° n.d. 1.6240.68° 0.26+0.04° n.d.
+ - 0.82+0.34° 0.69+0.21° 0.79+0.06° 1.01£0.17° 3.241.55°
3-HEE-A kT - n.d. n.d. n.d. 0.45+0.01 n.d.
RWAYSH - 0.26+0.19¢ 3.14+0.44° 1.56+0.09 1.88+0.06 0.80+0.46°
L - 7.33+4.40° 1.52+0.11° 1.42+0.05° 1.79+0.14° 1.79+0.05"
2,6,10- = H J& -+ PU ki - 1.50+0.81° 0.11£0.02° 0.13+0.01° 0.25+0.03° 0.72+0.67%
Kt - 141 .29+0. .24+0. n.d. .93+0.
+ )\ 2.14+1.41° 2.29+0.46° 2.24+0.58° d 2.93+0.16°
6- &=+ )\ - 0.31+0.12° 0.06:£0.03¢ 0.20:£0.05° 0.98+0.36 1.57+0.25°
ke - 3.00+0.80° 1.05+0.85° 0.81+0.27° 2.48+0.14° 2.40+0.54°
2,6,10,14-PUFEE 7Nk — n.d. n.d. 11.2340.02° 6.28+0.76° n.d.
10- B+ ke - 0.24+0.15° n.d. 0.14+0.04° n.d. n.d.
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6 BtFHE, % 2SI ML X R A M R Y R T 975
#iR2
e At X & /E/%  relative levels
Ny = N 5
AR name of P/ (hgke) N RAFAE WAFAEILER AW
classification threshold"**! EELIN AR . .
compound . . cooked shrimp cooked shrimp second cooked
raw shrimp cooked shrimp . .
cooled cooled overnight shrimp
e - 1.59+0.48" 3.80+1.23° 3.1240.17° n.d. 3.44+0.41°
1,15 M-S e - n.d. n.d. n.d. n.d. 0.63+0.21
10-FJE-— ) - n.d. 0.18+0.13° nd. 0.57+0.36" nd.
o e i - 4.38+1.94" 1.83+0.24° 1.55+0.67™ n.d. 3.07£0.50"
Zt-bk - 2.28+0.63" 4.1240.54° 0.95+0.66" 1.66+0.39" 3.90+2.05°
e WIN i - n.d. 1.77+0.43 nd. n.d. 4.02+0.99"
—t ke - n.d. 1.67+0.31 n.d. n.d. n.d.
N7 26.86 23.03 27.32 21.09 33.54
VS Fr M 10 1.40+0.48° nd. 0.6420.10° n.d. nd.
olefins
1- - I R - n.d. nd. 5.28+0.28° n.d. 3.51+0.92°
A= KA Wi - 1.000.05 0.26+0.02° 0.57+0.08" 0.53+0.12° nd.
-2 T - n.d. 1.64+0.03" 0.99+0.01° 0.10+0.06° n.d.
(Z)-T-T Wi - 0.53+0.01° 0.06+0.01° 0.15+0.02° 0.53+0.18° 0.1440.03"
(2)-14-FA 287Nk — n.d. 0.76+0.02° n.d. n.d. 3.22+1.16°
N7 2.93 2.71 7.64 1.16 6.87
B PR - n.d. nd. 0.96£0.2° 2.10£0.79" nd.
alcohols
FIE - n.d. nd. nd. 1.59+1.38" 1.010.23"
2-2.3E-1-C % 27 000 n.d. 0.07£0.03° n.d. 4.39+0.21° n.d.
3-FHf-2-BE 1 n.d. n.d. 0.92+0.02 n.d. n.d.
4-FR3E)fi-1- - 0.14+0.05 nd. nd. n.d. nd.
2-CL k-1 EE - n.d. n.d. 0.29+0.01 n.d. n.d.
4-FASE 13 05 -3-BF - n.d. nd. 0.05£0.01 n.d. nd.
FEFATREE - 1.06+0.49° 0.02+0.01° 1.39+0.72° n.d. nd.
(E)-2-Z8475-1-I - 4.74+0.93" nd. 0.25+0.09" n.d. nd.
1-Z& i - n.d. n.d. n.d. 0.67+0.36 n.d.
2- TR -1 PR - 0.11£0.11° n.d. 0.06+0.00" n.d. n.d.
+ g - 0.41+0.28" 0.16+0.02° 0.21£0.02® n.d. nd.
+ =l - n.d. 0.020.01 n.d. n.d. n.d.
Eg/N - 2.01+0.29™ 2.35+0.39° 0.80£0.27° 1.52+0.56" nd.
3,7,11-= R+ - 0.47+0.12° 0.49+0.38° 0.23+0.12° 0.28+0.02° 0.45+0.16
+ - n.d. 0.04+0.01° 0.21£0.21% 0.27+0.19° 0.10£0.08"
N - n.d. 0.50£0.11° 0.25£0.07" n.d. nd.
2-C k- 1- 28 - 0.51+0.32° nd. 0.26£0.01% n.d. nd.
2-FEE- 17 b e - 9.15+0.74* 0.660.58° 0+0.00 n.d. 2.64+1.02°
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976 VL A%
#iR2
) WAy a ) X & 8E/%  relative levels
AR name of M/ ng/kg) . BRI BIAMOE | kI
classification threshold"**! AR FAHR . ;
compound . . cooked shrimp cooked shrimp second cooked
raw shrimp cooked shrimp . .
cooled cooled overnight shrimp
1A Ul - 0.330.02° nd. 0.1420.09° 0.28+0.01° nd.
1-Z A helE - 1.76+0.72° nd. 0.720.16" 0.85+0.00" 0.40+0.04™
2-(F )\ e sk )- 2 B - n.d. 1.29+0.06" n.d. 12.85+2.79° 1.91£0.31°
1-Z A el - n.d. 0.23+0.06" n.d. nd. 1.09+0.14*
I ot 7 - n.d. nd. n.d. nd. 0.500.17
It 20.69 5.81 6.73 24.78 8.11
2 o 45 n.d. 2.42+0.38" n.d. 3.1240.99° nd.
aldehydes
K 4 n.d. 0.22+0.17 n.d. n.d. n.d.
T 1 5.42+0.16 0.26+0.03° 2.48+0.53" 6.94+2.60° 0.79+0.56"
(B)-2-Z& )it 0.30 1.41£0.55" nd. 1.21+0.04" n.d. nd.
S 0.10 2.1540.38° 0.1420.01° 0.88+0.24° 1.44+0.01° 0.58+0.35%
2-+ % - n.d. 0.08+0.06 n.d. n.d. n.d.
+=m - n.d. nd. n.d. 0.5420.07 nd.
+PuEE - 0.80+0.01™ 1.63+1.08" 0.18+0.14° n.d. n.d.
8- )\ TS s - 3.97+0.62° 0.15+0.01¢ 2.25+0.75 0.240.15° nd.
+ )\ & - n.d. 1.89+0.01° 1.52+0.89™ 0.73+0.28* 2.610.88"
It 13.74 6.80 8.52 12.97 3.99
LTS 6- 1 3-5- P45 -2- 1 50 0.56+0.51™ 2.05+0.81° 1.23+0.26" nd. nd.
ketones
7 2. 65 n.d. 0.06£0.01 n.d. nd. nd.
2-7. - B e I - 0.65+0.00 nd. n.d. nd. nd.
2,2,8,8-JU A 3E-5- T i - 0.27+0.07 nd. n.d. nd. nd.
6,10,14-=H 32 - n.d. 2.65+0.65 n.d. n.d. n.d.
-+ TR
N 1.47 476 1.23 n.d. n.d.
FEBENE 9T SHRIGER - n.d. 0.35+0.10 n.d. n.d. n.d.
) e it
aromatic g - n.d. 0.13+0.02° n.d. n.d. nd.
compounds .
and others (—Z}@Z%)é’lz-+/\ﬁﬁ - n.d. 0.08+0.01 n.d. n.d. 1.48+0.77
22- T EWIGIR - n.d. 1.74+0.43 n.d. nd. n.d.
AR IR -l - 4.29+1.25 0.48+0.48° 3.80£0.04° 12.83+0.59" n.d.
X —HIZE 490 n.d. 0.10£0.02° 1.86+0.69 5.26+1.87° 3.76+2.51°
% 60 2.47+0.92° 0.32+0.02% 1.07+0.24° 0.39+0.03" nd.
1,2,4,5-P0 F 3% - 0.54+0.38" 0.04+0.01° 2.09+1.20° 0.74+0.25" 0.08+0.02¢
1,2,3,4-P0 Fi - - 1.09+0.70° 0.08+0.02° 0.28+0.10° nd. 0.08+0.04°
1- Z.3-1H-¢i - 1.20£0.23® 0.01£0.01¢ 1.48+0.39" 0.69+0.02° nd.
2-FIHE%E 4 n.d. 0.67£0.15 n.d. n.d. 0.68+0.45°
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6 3] B, A5 S IO PLANE o R S 123 1 5 ) 977

FFR2
X E/%  relative levels
N ¢
AR e At BIFAH PAEIER A
i R name of 92 Kol s IR A IR A i R
classification threshold i AR . .
compound . . cooked shrimp  cooked shrimp  second cooked
raw shrimp cooked shrimp . .
cooled cooled overnight shrimp
1-HIRESE 14 5.35+4.12° 0.44+0.31° 0.96+0.25° 0.68+0.04" nd.
ETLIE S 3 - 1.59+0.37° n.d. 1.68+0.68° 1.49+0.66 n.d.
1,3- k-2 - n.d. 0.25+0.03" 0.32+0.10° 1.96+0.74° n.d.
2,7- " HIHE-ZE - n.d. 0.27+0.03° 0.37+0.07° 2.18+0.03° n.d.
BRI =T i - 3.92+42.06° 29.15+1.05 5.0240.04¢ 6.32+0.65° n.d.
2,6- BT FHE-AR-2R R - n.d. 0.53+0.37° 0.1120.02° 0.19+0.01° 14.40+5.95"
4,6- BT HE Pl - n.d. 2.55+1.06° 5.9940.59° 1.36+0.32° n.d.
THALFR R R - 3.740.47" 0.76+0.14° 1.4040.25¢ 1.90+0.34b° n.d.
2 IR e A i - n.d. 0.11+0.03° n.d. nd. 5.06+2.36°
3,4- 0 HE- LR - n.d. 0.60+0.07° 0.19+0.07¢ 1.65+0.11° 0.30:£0.00°
oK IR T I - n.d. 9.00+0.34 9.56+0.71° n.d. n.d.
PA) S 5E R TR B - 2.63+1.02° 6.37+3.95° 10.47+1.14° 1.47+0.20° 8.44+3.67°
FRHRIR 7 T B - 4.55+1.28° nd. 0.27+0.10° n.d. n.d.
(2)-9-1 )\ st R - 2.91£1.30° 1.98+0.53% 1.67+0.14® 0.28+0.02° 10.40+0.82°
2K HITE
FATERE T - n.d. 0.97+0.40° nd. 0.61+0.28" 3.1342.57*
I 34.29 56.98 48.58 40.00 47.82

T nd FoRARK - R B E B SSRGS 17— AT IR (A R AR T R ROR 2 57 35 (P<0.05), R

Notes: n.d. means the volatile components are undetected; —. the literature that was reported did not find its threshold; values with different letters in the

same line means significant difference (P<0.05), the same below

SRR Hh 5 R R A0 A AR T AL R,
UK T UREGHI IR o LA I X R IR A 7R 35 °Cin T
ZF T A A0 i ALK TRV, AR AR A
U4 0 0 AR ¥4 10 3 8 118 6 T R b e 4 30T (11 3),
Je D)2 A IR B T, MR P Y R R R P Ay
B, AH R EGHRER R b XK g 5 A i Bk
R pr bt , X5 i B B 2 ) R (G
T T AR Ak 2 A 4 A — B

S0 v S R PR RGN HS 1 T R 2 4 I 4 )
i LR B S S RN 15.21% . 11.56%.,
9.75% . 12.97%H13.99%; MY 4 9 5
20.69%. 5.81%. 6.73%. 24.78%. 8.11%; ¥z
EY T 152.93% . 2.71% . 7.64%. 1.16%.
6.87%; Kl 26.86% . 23.03% .
27.32%. 21.09%. 33.50%; 75 & % & HAML &Y
I3 5 34.29% . 56.98%. 48.58%. 40.00% .
47.82% 45 G 3T 5 kM A ) A A T AR
T3 M1, Tk B v A 00+ 1) 2 % P W o 1)
SR ERZN, T UG R R Y

H . IRIRIEFNLEIE D) B R R X E R 2

AT LA Y X6 B e ARG 0 Y — S A A T R S
4.0 1
35 ¢ I
30
2.5
2.0
1.5 1 +
1.0 1

05 |
o L1 ] )
I 2 3 4 5

AN R Ab BT =
different methods

R/ x10°
effective peak area

f

3 BRI ST FLAUE X ARE & MRS
BYIEE RN
LZEAR, 2. 260F, 3. BMRAED, 4 AERAR R AL, 5. kAR
Fig.3 The total areas of volatile components of
cooked and stored shrimp meat of L. vannamei

1. raw shrimp, 2. cooked shrimp, 3. cooked shrimp cooling, 4. cooked

shrimp cooled overnight, 5. second cooked shrimp
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Y, EEZRAEAWEASWINAERD, HIEE
AR, ARG Mk P At 2 b MR A R R R AT AR B
SEM , PLAA T XTI Bk FE AL A YA T
AR (ER2), HoA A N 5 M o O
TR RS, CEEAMER ., RIRANG
RS TR S E HAA S AT A,
R PR R R R, R R R — B O
HARZMNGE FRIEFESR, MR BA K5
o MY RN A AEFRRER, o
FE & R D7 S Ak i 2 ik 2l s B 1 A i i A, L
TR SOl A IS SR . (A BH AR SR R
By, FLANUEXT IR HAE95 oC R A ) M 28 F B, &
TEASATRR ;M A SE IR I Y OR 2 R
M. JFAFM, HEN VT RE R &R S B ARG
05 R 52 A, B A 7 AR K S ) B 2
BATRT R PR RUBR (T8 B A B A PO
ST IR A R T A 2 IR T, AN B
B, . 2-4E-1-0BE. 3,7,11-—H - T
o ¥R R MEBESEY) BTRE AR B R A
5k A A W R0 K 7 i SO E 2 TR

XTI MR , il 2 o IR Tk A N B4R
PEAVEE K, IR BRI R | R R
SR Y R B Rtz

S LB A EE Y B E, e ke 2 ) RO
TAFTE AR, kA rrsia s, r
B BA M o7 F IR, Rk E
{DPS WA S N (BRI RD O N o
ARENS & R, PR XU A — R AR

2.3 BT FLAEITEME & M A 9 BIROAV S 1

25 A ) RS A DG SCHK, 15— BB R PR XL
DR 0T A B {8, 454 LA X & iR ROAV
(3). —H/NIFTFRE Y BIERAL, AR AL
B, PR BROAVE K . Hirfr, ZEEAE T A 2
il 55 0 AL B P A ROAVE i K, K HAsE R 100,
THAAH Al 45 e Pk o0 A X T 28 I O A
=% +PbE -2 K- 1-C B A B (5
AN B AR, Pt ROAVIR /N, 733
HE R S 0.00, 26 1% HXF FLAR T T B Y KUK BTk
RN

®3 JLPEIEE X M BIROAVIEELE

Tab.3 Comparison of ROAYV values of volatile components in L. vannamei

N FBRYA K SRR A i IR EAE
{4t AT AT ARAREEL R SR
. . cooked shrimp cooked shrimp second cooked
name of compounds raw shrimp cooked shrimp . .
cooled cooled overnight shrimp
=%t  tridecane 0.00 0.00 0.00 - 0.00
+VU%E  tetradecane 0.00 0.03 0.01 0.02 0.01
M limonene 0.65 - 0.73 - -
2-2.3%-1-CfE  2-ethyl-1-hexanol - 0.00 - 0.00 -
3-L/fi-2-i%  3-nonen-2-ol - - 10.45 - -
% hexanaldehyde - 38.41 - 4.81 -
K% phenylacetaldehyde - 3.93 - - -
Tf% nonanal 25.21 18.57 28.18 48.19 13.62
(E)-2-24J%l  (E) -2-decenal 21.86 - 45.83 - -
&M% decanal 100 100 100 100 100
6- 1 -5 A7 -2- il 0.05 2.93 0.28 - -
6-methyl-5-hepten-2-one
KM acetophenone - 0.07 - - -
X 2K p-xylene - 0.01 0.04 0.07 0.13
2% naphthalene 0.19 0.38 0.2 0.05 -
2-HIFEZE  2-methylnaphthalene - 11.96 - - -
1-F 525 -methylnaphthalene 1.78 224 0.78 0.34 -

- AR 0.00% A I BT HI & BROAVE /N T-0.01

Notes: —. the volatile components are undetected; 0.00 indicates that the ROAV value of the substance is less than 0.01
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FE FLGR I RTIR AR R o, R M R A i Ok
WY TR . 3-TH-2-l . O, KO,
TR . (E)-2-28 M . 250 . 6-H JE-5-H 0 -2-
Fil . DKM, X R 28 2-HAEZE L 1L
7%, EATTRIR P B KU A — 2 B IR T (3R 3)
25 A A B ) MR PROB ARG Y 3- T 0 -2 . AN
XF R, SR PR I SR Y i 2, (1
TR R AR 22 S B UK W B R A Y, AT

il 2 T o 7R 2 P A 2 A
2.4 BBl LALR X IR B E TR

N LA X R e . B — Pk R
SR PEOR BT B G A T T AT R T
Gy SR, BG5S IR L9 X R YRR
VRO 45 RAFAE 0 35 M 22 53 (P<0.05)(%4) . A UF 1Y
R T | N TE N T S =

R4 FE S IR LR R R E T E BRI

Tab. 4 Effects of cooking and storage on the sensory evaluation of L. vannamei

AT Heif i FRAF YA H) FRAR YA H IR ey ¢ L
Hiny zN s . .
0 Ein dex raw shrim Ked shrim cooked shrimp cooked shrimp second cooked
sensory mde s P cookeds P cooled cooled overnight shrimp
@ color 2.00+0.63° 4.00+0.63" 4.33+0.52° 4.17+0.98" 3.50+0.55"
¥j—P  homogeneity 3.17£0.41° 3.33+0.82° 3.830.75° 4.17+0.41° 3.50+0.84°
HARSK - whole odor 1.67+0.52° 3.83+0.75° 2.67+1.03° 3.83+0.41° 3.17£0.41"
LANTOERE N 1.33+1.21° 3.83+0.75" 2.5041.05° 3.33+0.52" 3.00+0.89"
features fresh aroma of shrimp
JERR  fishy smell 1.67+0.82° 2.83+0.98" 2.83£1.17° 3.33+£1.37° 3.3340.52°
&  ammoniacal smell 1.33+0.52° 2.17+1.17° 2.83+1.17° 2.17+1.17° 2.33+1.21°
FEOREE  whole taste 1.50+0.55° 3.00+0.89" 2.50+1.05™ 3.83+0.41% 4.50+0.55°
fif ik umami 1.17+0.98° 2.67+0.82° 2.50+1.05° 3.50£0.55% 3.83+1.17°
itk sweet taste 1.67+0.82™ 2.00£1.27° 3.67+£1.37° 2.50£1.38% 2.00<1.10°
TR bitter taste 1.17+£0.41* 1.17+£0.41° 1.67+1.21° 1.33+0.82% 1.17+£0.41*
¥ tenacity 1.50+0.55° 2.50+1.23° 3.00£1.10° 4.17+0.41* 4.17+0.98°
Rk vicoelasticity 2.00+0.63° 3.50+0.55% 3.00+£0.63" 4.17+0.75" 3.83+0.75%
S 4iPE  preference 1.17£0.41° 3.17+0.98" 3.50+0.84" 3.83+0.75° 3.33+1.51°
UGN X HR i A= B, JLRRAR A5 <L YR I B IR 5 (K 4-), PRI, R Ab PR

. ETREREIE MR E IR, X5GC-
M S AT B 20U S 4% e Ve I 5 e T AR IR Y
R — 2 M TRENRI IR AR L, R G O o
WK BT CRE . R OREM TS &R, —
Y 32T A ) AR AR R R 18 R A i 7 SRR T
IR B, AR USRI R A R T O R
CWESEYIT, 3T RE S T KU AT 22 ) B9 32
JEP o B v A e — L8 KR B T2 A R K
U AR A5 AT 8 A I AT BT R A, VIR 98 A0 7
Z i — SRR SR R B R I A T B T
[ IR ¥ 203 5 B P PP A L T R SE T Y
FR AR TR, T RE R X SE 2R o A TR
A, BARIENA Rt — 2205

I FY R AR I Y R AR B A R

Xt FLEN BT IR KR 2 Wi B E e 22 5, XS
R ARG I 2 SR AR D) o 2R B AR ) R AR
R 225 03, VIR U R T 1% R R R
T3 THAFAE 1 35 PR 22 5 U TR 1 94 A R fi
JEE fi 5 TSI V% 20 A R O Fe i (141 4-b), 37T REJ2:
PR S U S BE 05 fo A A P ) T2 R ) o E A
B, T EH R I PR AR A A T T .
U V& 200 R 8 205 B R B 0 IR R B 25 S
W, UL 12 Wt R UK SE 350N

3 45t

AT X A [5) 220 1l 10 Ak B A L 24 95
SRR DY B34 R PR I Y SE W R AT T e AT . AR
R, T SR B D A () 2 A PR
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- o bitter taste 7 N
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B4 BB SIELAESE SR (). EK(b)E K HY E L E

Fig. 4 Radar maps of odor (a) and taste (b) of cooked and stored shrimp of L. vannamei
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WP 5 AR R AR b, L R AR i R 2 ) 2
225 VIR IR RN AR ¥ HVIE 1R o 4 & P ) o A
FEAHIE, T AR AR R R K i, XS
HL T BRGSO — 3 S5 A R A Y
A R0 TE R 25 SRR AT A AT, R PR R T
O3 B A S T AR K, L AR S B i
21,

LR ROAVHURE PEE 30, 2T I 1R X
IS AR E S AP S N 5% A
SR, UG R G B XU B3 Y A 2k
T R 5 Al 2 A B W PR 4R E AR AT BT
i Az MR 2R — YA B A RUBR fre B, Ok
W AR AT i A WS AR 55 5 AR Y8 HIZE VKA (4 °C)
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Effects of cooking and storage on the volatile compounds of
Litopenaeus vannamei

DUAN Xiuxia ?, SHI Wenzheng >,  WANG Zhihe >, WANG Xichang '?, JIANG Min*

(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China;
2. Shanghai Engineering Research Center of Aquatic-product Processing & Preservation, Shanghai 201306, China,
3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To investigate the effects of cooking and storage on the volatile compounds of white shrimp
(Litopenaeus vannamei), the electronic nose (E-nose) and headspace solid phase micro-extraction gas
chromatography-mass spectrometry (HS-SPME-GC-MS) were used to analyze the volatile compounds in shrimp
meat. The relative odor activity value (ROAV) and sensory evaluation methods were used to evaluate flavor
change of shrimp meat. The results of E-nose showed that the effects of cooked and stored treatments were highly
remarkable on the volatile compounds of white shrimp. According to GC-MS analysis, 50, 68, 63, 49 and 41
volatile compounds were detected in shrimp meat with raw shrimp, cooked shrimp, cooked shrimp cooled, cooked
shrimp after placing at 4 °C overnight, and twice-cooked shrimp, respectively. After twice-cooking, the key flavor
substances were slightly weakened and fresh aroma also decreased slightly in the shrimp meat. However, the first
cooked had little effect on shrimp flavor. The raw shrimp meat were detected nonanal and decanal, which had a
significant impact on flavor. Cooked shrimp were detected nonanal, decanal, tetradecanal and others. The twice-
cooked shrimp meat were detected octadecanal, and butylated hydroxytoluene, which had a greater impact on
flavor. The detected types and contents of volatile compounds were reduced in the cooked shrimp after storing, but
the total difference was not significant. The results showed that the types and contents of volatile compounds of the
twice-cooked shrimp could be significantly increased, and the key flavor kinds and contents of L. vannamei were
also significantly lower than those first cooked shrimp. The flavor difference of cooked shrimp was not significant
at 4 °C for 12 h storage.

Key words: Litopenaeus vannamei; cooked; stored; gas chromatography-mass spectrometry; volatile compounds;

odor activity value
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