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1.1 SCIe#t Rt

DU XT R W )L VR AR DX A K
M, BT AR, RAKYMEFRG ., STiFEY
K (8.62+0.45) cm, “F-F {4 5 i (18.20+0.25) g,
A B0 ()X UR SRR £, 7R 12~15 °CF a2 Bt iz [l
SRR R B R k S5 HR R IF o s, AT
80 °C&MT, M.

12 UHFEERE

LC-2010CHT = 84 AH (3% 4% 5 FI200-SH%KL
A O R AL, AR AR AL, PHS-3C
pHit, (AR B2E AR A R A F 5 7890-
5977A GC/MSEK I, & E Agilents F]; 65 pm
PDMS/DVB#HL3k, Supelco’y il ; H2050RE %
BUHREOHL, KUPMACHRA R ; L-8800% 3Lk
A M, HAHSLAF .

1.3 MEFSE

BRI ENE KA E 75 GB/T5009.3-
20107, SRAE#ETEE; A FIES%GB/TS009.5-
201017 SRAYLICE Bik; Mg E =%
GB/T5009.6-2003"", R FH & [CH#E %5 Koril
2% GB/T5009.4-2010"2, R K BEFR H v .

B RN BR 9 M e B Z LR (FAA)
WEZS% TR, AN, 2WER100°C
K30 mindb AT 48, AEAE EEEIEAT S0 . FRERL
2.0 g, A 20 mLERFR A #2(0.02 mol/L), 4 °C
T, 805000 t/min, 5 min) FWEW, =
BEEAEIRG A LB, EAES0mL, B2 mL
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ORI 2 mL 5% ) it 35 7K A7 R VA TR FE 43 I
i UE 5 B JE W (10 000 r/min, 15 min), fififH
0.22 7K AH AL 8 R L 98 J5 T o

R E BN 2% WA i A g
%, WA AR RSk A . BEES ¢,
A 10%= & FR 10 mL, 35 Ji5 %50 (10 000 r/min,
15 min) W5, TOVE S mL 5% = SR 1K
¥, BEOEAIFLER, HKOHIHpHZSG.S,
B WERZS0mL, H0.22 pmoK AH L8 B it
UEJE HEAE

B L VM T 6 M) R % ok fhdn U
B, WA S, 4 BB N FIER k2.5 g, A
2.5mL 0.20 g/mLAY S ALANE W, S FJE In A+
¥, ffi 65 umfYPDMS/DVBZE Itk , A€ B [A]
30 min, AEFEFEER . B T30 °C/HKIBH; BAERK
. EF100 °CARIBH, fEWAT RIS min,

14 UHFSHERE

BIEL QAT AHGE O (4.6 mmx
150 mm, 7 um); HiR: 50°C; LEBHR#E: 0.4
mL/min; 2MEIA R : 0.35 mL/min, #ishAl: pH
3.2, 3.3, 4.0, 490G TR BN FIFT G TR TR & %%
W LA B I R 43 B A% R B = 2% R

B ECRA EIH ALK E ODS-SP Ciiffy
JEAE . (4.6 mmx250 mm, S5 um); WA AN
0.05 mol/Lf R — A M FIBE IR & ¥, Fmk
FR A ZpHM6.5; BT LA, SFHEEVENL; Ui
. 1 mL/min; . 28 °C; #EAEHE . 20 pL;
K K . 254 nm,

A8 & — R B A SR R HP-
SMSAT BB AE (30 mx0.25 mm, 0.5 pm); JF
BT PHRIEE30 °CIEFEL min, L110 °C/min
JF& 120 °C, 7BILA15 °C/minT| £ 250 °C, f4FF
3min, S N99.999% 1 4%, i 1.2 mL/min,
& 4160.0 kPa, A4rifi. MSSHE: HFHEE
70eV, 42K SHH200 pA, B TR EE230 °C,
PO AR EE 150 °C, Kl 5 1R 8 250 °C, GC/MS
AR EE280 °C, R lUgs R 1.2 kV, B4
I Blm/z 50~450,

1.5 HBUEEAIE

Y 5% PE W) 908 S NIST 2008 I Wiley 91 2
i U W 5 1 I3 AT e R, R ER TF e DT D RE K
TF8000Y Wy S FEATHRGE o Fh 4545 K M W o 1Y) 46 Kot
W TR R 6 7R 12 ) T A A X 5 i



6 1Y) R=H, G JLYATE IR SR P FIIR Sk v XU 499 5 19 LA 909

S 6 75 B W F Microsoft Excel 2010F1SPSS
21034788 o b, AR BN 2 07 22 43 i i Btk I
Kk HlDuncanlC £ & R EHAT 087, EHE K,
B iTHE A meantSD, I F LKA P=0.05,

2 HEiH

2.1 JLENE S HRER PO FIER SR 55 A 5 B9 EE

JUAN TR IRk | MR A K S R T
75%, o AR A ) SR AR AR Sk K 4 O e S
2 5(P>0.05), 23 51°879.06%H178.20%., il
KAy &R R e, HR A RISk R oK 4r A AR R
K T 4.83%F10.98% MRk o ML 2R 1 5 i e
FHF A (P<0.05), AERERIBEEIR L AOHLE A& &
A3 5 R W PR AR 10943 FI L0745 5 i A P R
A EAME R TR, R AEE
(P>0.05). M4y FUHLIG W BT o5 LB AAIG, ¥MKF
2.5%, BEIE Ky G E LT, BKIRZR2.33%~
28.13%, MIAgWI & EngA LT, (HAREA B E .

®1 NLAENTEF AR EREF RS B E)

Tab.1 Primary nutritions in L. vannamei’s meat and

head (fresh weigh) %
R EEN Ko Vi HEA GV E]
sample group  moisture ash crude protein __ crude fat

LINAESY =S 79.06+£0.65"  1.72£0.09"  16.51£0.39® 1.78+0.13"
raw meat

I PA] A 75.24+1.00° 1.76£0.11"  15.95+0.71" 1.93+0.07°
cooked meat

RSk AR 78.20£0.35°  1.92+0.09°  17.92+0.85" 1.54%0.17°
raw head

U Sk A 7742161 2.46£1.23"  17.02£0.99° 1.66£0.24™
cooked head

W AT R RAENG R RO 2 7 53 (P<0.05), R IF
Notes: in the same row, values with different small letter superscripts
mean significant differences (P<0.05), the same below

2.2 FLAUEEFAFAFAR kPR S ER S
B

G A S Hr ORI, XFERAE AR
kAR R A AF 16 FF FAA, 7R 75 & L TR
(EAA)(LZ R 52 B R /K i s A, 382)0 X
HRAAE T TP EAAT B 2y 7 i B A I R B (TFAA)
f17.74%~25.99%. TEAEREFZARES, HRLEAA
SRy DR A 2. 10804, 1565 , Ho iR sk 2ok
HEAAR B, 4235.17 mg/100 g, M HF PR 24
FE b & B e A(56.69 mg/100 @), Xof M (%) HF A AR
K EFEFAAHMEA —B; FEEESH
FAA (Gly. Arg. Pro. AlaflIThr)%) 5 TFAAM
68.03%~84.51%, i EWREILIR4F, EAA I,

2.3 JLYNE X HR AR P AN 4T Sk A S B ER 2R3
RFKEREED

KL TR S B R R RR . BR A BR
SRR R, X 7K ™ b 18 WA 114) BT ik /N el L
T8 o WK T8 50 JE {H (taste activity value, TAV)HIHT,
JLANEERT IR TAVIE K T 1R AR AL 4R, 43901
R AMR(Glu, ), HZER(Gly, k). W
IR (Ala, FHBR)FRSZ IR (Arg, #R/ATR), B
ATTXF PL 4 T2 X B 11 2% W B ik die K, (LR B IR R
WR Sk Hh 5 U SR R 1 DT R B 22 57 i 3 (P<0.05)(3R3),
L2 352 X R R PR Gly A Arg B9 TA VAR Y & T 4F
Sk, ZPNURSL1.11~1.904% ; 4Rk GlufilAla
ITAVIEI & TARA, 2 ER A 1.37~4.614% .
2.4 JFLYEXTEFEREIFIAR Sk h B 2 IR HER

P —R
a2

Xof HF A 4% 4R S T IMP & e, HOIRCK
AMP (R4), BRIFSLAERESN, —HMITAVIEYI K T1,
Xif MR P A AMP 35 i 3 TR Sk, e AR R R
SRR 4 391 B Sk 38 0 T 38.50137.62 mg/100 g,
Horp U P R AMP Y i 5 55 (187.26 mg/100 g),
A RSk T AMP B 1 (33.01 mg/100 ), 2l 5
W Sk AR PR IMP 7 2 1) A8 AU AE FE B 3 T 25
(P<0.05), HRPAIHIMPE &2 FREESE, BFiF
$739.83%; UFk P IMP & 2 I LT, BRiE
}55.68%.

2.5 JLYAE X ERARN 9 FNER Sk A RV IR & M R
ol ez

AT R FH AR €035 — BT 1% 5k FH (GC/MS) X
FLYyEE TR A | A AR Sk op 9 % P W) o
FrEREem B, e i 8sFl i, L rf IR A ATy
Sk 0 I e 1 H 7O FISORp AR AR FIEEE Hh 43
Y 78R A 74FP . KRN 9L A,
25(13.27%~23.42%) . T2 (13.02%~28.51%)F155
2 (12.32%~17.07%) 7 1 Ho il fe K (325).

3 4t

LR & 5 2 R ] B e i MRS Y TR AN
B WRAFES, A BEES IR L TFAAYY
AR, B ER 114121415, X5 F
W It T B R B MR (Procambarus clarkin) W
gE R — 3, AP Gly, ArgflPrody & & 5
(Gly>Arg>Pro), FE4E . BVERFR fr, 3Fh L 1R &
3 A 464.91F1554.64 mg/100 g, H 3R By
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Tab.2 Free amino acid composition in L. vannamei’s meat and head
R AR WFPARE  raw meat HRPI#FE  cooked meat WRSLAERE raw head RSk #FE  cooked head
amino acids SE/(mg100g) EBl/%  HE(mg100g) EB/% A EA(mg100g)  HA/% EE/(mg100g)  ELf/%
content percentage content percentage content percentage content percentage

REHAMR  Asp 5.96+0.37° 0.83 1.94+0.05* 0.26 22.76+0.84° 2.79 13.32+0.07 1.47
7 Thr 35.40+0.14° 4.93 16.62+0.02° 227 118.58+4.21° 14.52 53.68+0.07"° 5.93
27K Ser 5.9240.22° 0.83 47.23+0.29" 6.45 22.56+1.03° 2.76 12.43+0.02° 1.37
HAMK  Glu 25.67+0.52° 3.58 10.000.10° 1.36 51.66+0.89" 6.33 45.63£0.69" 5.04
H&® Gly 201.1240.09°  40.58 304.91+8.8° 41.61 241.21+3.19° 29.53 160.710.16" 17.76
HEK Ala 83.91£0.05° 11.70 46.99+0.16" 6.41 115.00£0.06° 14.08 86.26:0.05 9.53
HEm Val 11.05+0.27° 1.54 6.07+0.03" 0.83 14.59+0.49° 1.79 28.84+0.09" 3.19
BRI Met' 4.13+0.28° 0.58 3.69+0.06" 0.50 8.35+0.35" 1.02 11.67+0.01° 1.29
RTRER e 5.09+0.41° 0.71 3.45+0.04° 0.47 12.01£0.27° 1.47 20.46+0.35° 226
SEMR  Leu 9.36+0.16° 1.30 6.64+0.03" 0.91 17.15+0.28" 2.10 40.25+0.25° 4.45
Bt R Tyr 13.66£0.11° 1.90 5.82+0.23° 0.79 5.31x0.13" 0.65 21.69+0.45° 2.40
KNAR Phe 15.37£0.13° 2.14 9.67+0.08" 1.32 20.16+0.21° 2.47 39.82+0.13" 4.40
WER  Lys 25.62+0.71° 3.57 10.57+0.06° 1.44 30.66+0.18° 3.75 40.46+0.12° 4.47
HEAME His 11.40£0.11° 1.59 8.42+0.13° 1.15 3.02+0.23¢ 0.37 14.76+0.13" 1.63
AR Arg 117.8+0.73° 16.42 181.99+0.68" 24.84 106.45+0.10° 13.03 127.96+0.12° 14.14
JH% @ Pro 55.99+0.04° 7.80 68.74+£0.01° 9.38 27.25+0.81 3.34 187.09+0.16" 20.67
TR S E TFAA 717.41+247°  100.00 732.7249.38° 100.00 816.69+9.50° 100.00 905.00£0.32" 100.00
WBHTEIER EAA 106.02£1.25°  14.78 56.69+0.08" 7.74 221.49+4.73 27.12 235.1740.11° 25.99
ELFEIER NEAA  611.4+122° 85.22 676.03+9.29° 92.26 595.21+4.77¢ 72.88 669.83+0.75° 74.01

e L TEEER
Notes: *:essential amino acid

FRIGly & e, 4304.91 mg/100 g, Arghil
ProfE VIR PR v 9 7 4 B 3 S T AR R (P<0.05)
Rk W Gly . ArgflThr& & fit =5 (Gly>Thr>Arg),
3PP AR SR AE A L BVIR Sk P A5 S 474,790
300.65 mg/100 g, o & & & 1 AE A TR A Gly
(241.21 mg/100 g), FFFERY1.50f% ; AlaFlI ThriE
IR Sk A R Y B e 3 TR (P<0.05), Tt
) oF 0 F 220 ) B PA) A A= i O Sk i T T e 5%
BRUFSKAERESL, SRR FAAT & B iE YN
Gly, H 5 TFAAM L35 F25%; i R 20
A s, N304.91 mg/100 g, Gly MU AEHE AL
TR, 3R T AN D, A P BR 2R
PR LR, X R R R Y 7 A AT S T
R o ABASGH b RTFAAZ SR 5 19 73 BT i A J2 DA
Xif X MR B OB HE AT B A, AR Y SUR B — A
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by DX — i 5% B 7 A 7 B R ER, BEA ) T
1) &5 % 0 75 38 3 X AS ) M IX DA RS ] 332 5 28
X R AT K S5 S L AT o

IR R FTIR Sk R TAVIE R T1, X oA B %
Timk I E IR M Arg. Gly. GluflAla, Hi
ArgFIGly %R P 19 ST R THF 3k, ArghRERE $2 71
fief OB SRR e, E AIRE SRR S
R R R ZAEAY, 1 Glufl Alaxt &Rk 9
TURR K THRPY,  GlufE fif bR 2 BRI v 2 DR AR J
s, HAVTESR SR BUE R T 1, Hrr W, SRR
T LKA TTRR AU FAAZL R L B — MRk p
XoF 2% A SRR I FAARP N5 .

A% T R B H: 5 B 7 0 o U 2 R B 12 ik 1
A B EETTHR, IMPHIAMPE X R 25 6 I 57 ik
BRMAZATR, IMP AT DL R B b 3 TR 2 1)
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Tab.3 Flavor characteristics and taste activity value of free amino acids in meat and head of L. vannamei
AR WS T Wk 2 (me/e) WREGREE  taste activity value
amino acids flavor characteristics taste threshold IR A A 0 A 2R RSk A WF Sk BUFE
raw meat cooked meat raw head cooked head
REEMR  Asp i (+) 1.00 0.06 0.02 0.23 0.13
AR Thr ) 2.60 0.14 0.06 0.46 0.21
25 R Ser ) 1.50 0.04 0.31 0.15 0.08
BHER  Glu i (+) 0.30 0.86 0.33 1.72 1.52
H&K Gly ) 1.30 224 235 1.86 1.24
WK Ala ) 0.60 1.4 0.78 1.92 1.44
HER  Val i) 0.40 0.28 0.15 0.36 0.72
RAM Met 5 EBR () 0.30 0.14 0.12 0.28 0.39
At AR e () 0.90 0.06 0.04 0.13 0.23
&R Leu () 1.90 0.05 0.03 0.09 0.21
FEER  Tyr EHE) n.d.
KHNEE Phe () 0.90 0.17 0.11 0.22 0.44
WERR  Lys /e () 0.50 0.51 0.21 0.61 0.81
HIEM His (=) 0.20 0.57 0.42 0.15 0.74
WaER  Arg /() 0.50 2.36 3.64 2.13 2.56
W& 8 Pro /() 3.00 0.19 0.23 0.09 0.62
e A N TRAGEIER: — & AAMREEEE: nd R, TH
Notes: +. pleasant taste; — unpleasant taste; n.d. undetected, the same below
F4 LRSI PIRER Sk R 2 RRARE BRRY  B FIRK SR
Tab. 4 Flavor nucleotides and and taste activity value in L. vannamei’s meat and head
R SRR H RIS #/(mg/100 g)  flavor nucleotides
sample group IMP TAV AMP TAV Hx ATP ADP HxR
HFPAEFRE  raw meat 128.83+0.69° 515  71.5120.86° 143  23.98+0.54° 11.55+0.64° 16.92+1.20° 13.31+0.03°
HRABAE  cooked meat  77.5242.02° 3.10  89.01x0.16" 178  21.21£0.76° 6.48+0.62° 15.77+0.64" 9.94:+0.42°
WFSLAERE  raw head 105.09+1.12° 420 33.010.24° 066  48.44+0.16" 10.31+0.83" 12.68+0.77° 19.34+0.81°
URk B cooked head  126.50+1.48" 506  51.39£0.58° 1.03  38.24+0.99" 7.7240.25d° 12.77£0.17° 10.7240.38°
BELR, ORI T A AMRMMSG), HAEHEE S PRI VA% A S e S 1 L PR Pl T AMPRY B BCK

K3V Sy e (5] 2 € 2 N[ 5 A [ 1 e
L83 (Scomberomorus niphonius). 12 % (Portuns
trituberculatus)FIME A W & BLIMP . AMPFIEE IR 22
LR (8] A7 AE B[R] 0

IR A R 35 IMPRY TAVIE ) K T3, UFA
HEREI TAVIE 55 (5.15), DEITIMPTE S A% R
HhOGE LG T R B R ) 7 A TR R . IR PR
AMPE i i 3 5 TUR Sk, 3t J2& JL4h I XF B AR

1 M TAVIERS /)N, HA iR R A= R A TAVAE Sy
(1.43), IRk AREM TAVIE 5 4%(0.66) . 2l J5 IR
AR Sk AMP R i B B BT, Xl
AE 2 T B AR T AMP I 20 i 0 76 Ve, A5
AMPR BRI, YRS (Hx) /& = BE R R
(ATP)FE A5 B R &7, BA —E Ik,
AT AR S B BN 1.13~1.27
B, X1 B AR LA R 2 i A R T R IS e g

H
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4%

AIVE R o SIS 0 P IMP 25 B S B R R 3
T 2R Sk R IMP A i B B TR, X S5tk
B AR LI T MR A PR v S R A R AR Ak
(Y5 M 25 S AH— 3, Mohan%5 " Fl Meinert 5" 7F
ST o0 PR FIRE PR A sk R v e BAE ) A AR Ak
B, HRSkIMPE &Y L TE AT AR B TR Sk b
A R 9 AR SRR R A B T R

T 2 ) JoT — i Ay i o 32 IR i ) 7 1, HL
S R AT A R A P 2- R TR N 3 3
TEEAUEAE TAR Sk iR (RS), FEIMA P LUK & 77
FE B A A] DL H Al g 5T AR S SRR
X A8 AR Sk RR AR 1 AR LA 5Tk (E,E)-2.4-
R A T A 3T S OO MR PR T B A 2
J5 W PR RER Sk e (0 1SS W o L ] 2 S T
(a3, 3k 55 4% BH A5 RIS [ i AR B X A 1)
TS T T S I 2 A — 3 R SR A
TEXT L AR G B (Eriocheir sinensis) & R A= .

T i B A0, . LA ) ) AR f b R

I PR TR Sk RS R 2K 0 R 5 A 25
Jr A 107, Hor aR P iR A R 4- 0 - 1-C R R S
FHOE I () —Fh, REUIERR A VE H AR ARk
HUREA 142- O i 52 35 A R 6,10,14- = H1 JE-2-
TR A AR T AR, O A BERE T AR AR
BUHLAE AWK 5 R PR R Sk 22 1] 35 5 S5 4 Jo 1)
FkERBER, BAFEY ISR HTLE
EVEZE S, ULWIDT AR IS TN A5 A AR AR
I B BTHRAS K

R T BB, IR AR
A =W BAE S —Fh AR H R i # k
Ve R AR W AR DY, 7R AR IR R
SORERRY, M TFAERE, SRR = H BT & L
B BT T R, M R R Sk rp = R BT A o)
WD T 59.54%F0113.81%, 1t I 0 vl DL — & 72
JEE b 2 6 MR 2 A, LR iner B, A

x5 NYEINMFAFAFMARLFEL MRS E

Tab. 5 Volatile substances identified in L. vannamer’s meat and head o
Gy R HIXI4 5 relative content
no. substances R AR U PR BARE R SK A IR Sk 2R
raw meat cooked meat raw head cooked head

4K  aldehydes
Ql (E,E)-2, 4-FF_J%lE (E,E)-2,4-hexadienal  n.d. 0.52+0.03 n.d. n.d.
Q2 2-T#%R  2-butenal nd. 0.480.04° n.d. 0.44+0.02°
Q3 2-HHET®E  2-methylbutyraldehyde nd. n.d. 0.33+0.03° 0.98+0.02°
Q4 3-HIET®E  3-methylbutyraldehyde nd. n.d. 0.12+0.01° 0.98+0.03°
Qs W benzaldehyde 6.98+0.52° 7.1240.64° 7.21£0.70" 8214041
Q6 K% phenylacetaldehyde 0.21%0.40 n.d. n.d. n.d.
Q7 J%%  pentanal n.d. 0.45+0.01° n.d. 1.10+0.30°
Q8 5 hexanal 1.23+0.02° 1.1440.05° 0.98+0.04° 2.24+0.04°
Q9 Bl heptanal 2.1240.02° 2.21+0.04° 0.43+0.01° 2.14+0.05"
Q10 % octanal 0.98+0.08° 1.21£0.21° 2.18+0.12° 2.2240.23°
Q11 F® nonanal 2.1240.1° 2.1240.3° 0.68+0.03° 0.88+0.02°
Q12 95 decanal 0.32+0.02° 0.12+0.01° 0.33+0.01° 0.21£0.04%
Q13 F—M% undecanal n.d. 1.09+0.03° n.d. 1.1840.30°
Q14 =M tridecanal n.d. 0.34+0.01° n.d. 0.54+0.02°
Q15 FPURE  tetradecanal n.d. 0.19+0.02 n.d. n.d.
Q16 ERfFEE  n-hexadecanal 0.2120.01° 0.40+0.03™ 0.54+0.02° 1.2140.02°
Q17 [-)\li% octadecanal 0.98+0.02° 1.1240.3* 0.47+0.02° 1.09:£0.04°
& total 15.15 18.51 13.27 23.42
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number substances UF AR EINAEYES RSk AR U Sk BARE

raw meat cooked meat raw head cooked head
2% ketones
K1 2-CMfi  2-hexanone n.d. n.d. 0.02+0.01° 1.04+0.32°
K2 2-3fi  2-octanone 1.88+0.04" 2.89+0.34° 5.21£0.62° 6.78+0.84"
K3 2-Z%fi  2- ketone 3.83+0.4" 2.33+£0.44° n.d. n.d.
K4 2-Tfi 2-nonanone 2.12+0.32¢ 4.23+0.40° 3.12+0.43¢ 5.12+0.53"
K5 3-Ffd 3-nonanone 3.22+0.32° 0.09+0.01° 0.23+0.01° 1.2240.33"
K6 2-+—Mf 2-undecanone 2.16+0.27° 3.25+0.40° n.d. n.d.
K7 2-+Zf 2-dodecanone n.d. n.d. n.d. 0.48+0.03
K8 2-+ =M 2-tridecanone 2.12+0.42° 4.12£0.45° n.d. n.d.
K9 2-+ Tl 2-pentadecanone 1.29+0.22° 4.23+0.67° n.d. n.d.
K10 4-H3-1-CFd  4-methyl-1-hexanone nd 3.1240.31 n.d. n.d.
K11 6,10,14-= H13E-2-+ Fi.7d 2.12+0.34" n.d. 0.48+0.02° n.d.

6,10,14-trimethylpentadecan-2-one

K12 6-H1JE-5-F4%-2-F  6-methyl-5-hepten-2-one 2.1240.56° 4.2540.67° 3.96+0.88" 5.1340.66"
it total 20.86 28.51 13.02 19.77
B alcohols
Al 1-2¢)#-3-F%  1-octen-3-ol 2.12+0.45 1.16+0.01° 2.78+0.33" 1.99+0.03"
A2 1-TJ#-3-l%  1-nonen-3-ol 1.89+0.56" 1.1940.03° 2.12+0.34° 1.21£0.33¢
A3 1-/%)fi-3-B%  1-penten-3-ol n.d. n.d. n.d. 1.42+0.06
A4 2-FJE-4-J)fi-1-F%  2-methyl-4-penten-1-ol n.d. 1.45+0.02 n.d. n.d.
AS 2-+75EE  2-hexadecanol 2.34+0.23" n.d. 4.32+0.34° n.d.
A6 2-+—M# undecan-2-ol n.d. 1.10+0.01 n.d. n.d.
A7 1-3£f£  1-octanol n.d. 0.33+0.02 n.d. n.d.
A8 5-%%4%-1-f¥  5-Decen-1-ol n.d. n.d. 3.88+0.03 n.d.
A9 ZHEE  benzyl alcohol 5.230.34° 1.78+0.08" nd. n.d.
A10 K ZEE  phenethyl alcohol n.d. 0.29+0.01 n.d. n.d.
All TIAEE  cedrol 2.29+0.87 n.d. n.d. n.d.
it total 16.08 7.31 13.10 7.62
BEME2E  furans
Ul 2-FHBLHRIR  2-methylfuran 0.36+0.03° 0.82+0.03" 0.12:0.02° 0.56+0.03°
U2 2-Z MR 2-ethylfuran n.d. n.d. 0.18+0.01° 0.39+0.03"
U3 5-FH-2- LR FEWRIY  5-methyl-2-Acetyl Furan n.d. n.d. n.d. 1.21£0.16
U4 2-FE3ERRIR  2-heptyl-Furan 0.45+0.02° 0.36+0.04° 0.04+0.01°¢ 0.08+0.01°
Us 2- IRk 2-pentylfuran 0.2240.02° 0.38+0.01° nd. n.d.
& total 1.03 1.56 0.34 2.24
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raw meat cooked meat raw head cooked head

BEK  esters

Z1 LR % s isoamyl acetate n.d. 0.44+0.04 n.d. n.d.

72 THRLEE  ethyl butyrate n.d. n.d. n.d. 0.58+0.04

73 TR LS diethyl succinate 3.15+0.23* n.d. 1.4840.04° n.d.

74 TR LHE  ethyl nonanoate n.d. n.d. 2.25+0.23 n.d.

zZ5 SRR S TAEE  isopropyl palmitate n.d. 0.44+0.02 n.d. n.d.

&t total 3.15 0.88 3.73 0.58

F&H  aromatics

F1 1,2- B 1,2-dimethylbenzene n.d. 4.12+0.65° n.d. 2.17+0.02°

F2 13- 1,3-dimethylbenzene n.d. n.d. 1.90+0.55° 0.20+0.02°

F3 [-FA3EZE  1-methylnaphthalene 1.89+0.32° n.d. 4.32+0.78° n.d.

F4 23-"HHZE 2 3-dimethylnaphthalene n.d. 2.13+0.33 n.d. n.d.

F5 Xt ZHZ  p-dimethylbenzene 3.98+0.78° 4.21£0.91° 0.63+0.05* 10.21+0.78"

F6 2R toluene n.d. n.d. 1.26£0.02° 1.68+0.03"

F7 H=HZ  mesitylene n.d. n.d. 0.040.03 n.d.

F8 ABHZK  1,2-xylene 1.21+0.08° n.d. 0.47+0.23° n.d.

F9 2% naphthalene 2.1240.12° 2.3440.23° 1.23+0.07¢ 2.8140.08"

F10 ZH:Z  ethylbenzene 3.1240.29° 0.41£0.02° 6.05+0.78" nd.

&t total 12.32 13.21 15.90 17.07

#%E3  N-containings

N1 =M%  trimethyl amine 3.04+0.21¢ 1.23+0.01°¢ 4.78+0.23" 4.12+0.02°

N2 2-ZEMEHE  2-ethylpyridine 1.98+0.03° 1.32+0.01° n.d. n.d.

N3 2-FHEENERE  2-methylpyrazine nd. n.d. n.d. 1.46+0.12°

N4 g pyridine 1.09+0.02¢ 1.05+0.23° 3.55+0.41° 2.09+0.03°

N5 ittE:  Pyrazine 1.30+0.23° 1.08+0.01° 3.98+0.46° 1.12+0.23¢

Hit total 9.22 8.45 12.31 10.11

e alkanes

H1 1,4-3 ¥ 1,4-octadien 1.31£0.12 n.d. n.d. n.d.

H2 2,6,10,14-PU FA JE—+Fi ke n.d. n.d. n.d. 0.88+0.19

2,6,10,14-tetramethylpentadecane

H3 +—%& undecane n.d. n.d. nd. 1.1£0.08

H4 + %t  dodecane 1.13+0.34° 1.12£0.44° 1.020.08" 2.23+0.76"

H5 + =%t tridecane 1.89+0.67" 1.12+0.22° n.d. 1.23+0.45°

H6 +DU%E  tetradecane 0.98+0.28¢ 1.08+0.33° n.d. 2.19£0.15°

H7 +Tikt  pentadecane 1.2120.58" 2.12+0.23° n.d. n.d.

http://www.scxuebao.cn



6 1 =1, A PLANE G MR A P A Sk v XU 5 4 LE 915
45
g iR AR relative content
number substances W A A R 0 A 0 Sk A 0 Sk R
raw meat cooked meat raw head cooked head
H8 +75%¢  hexadecane 0.68+0.03 2.98+0.77° 7.63£1.67" 5.88+0.67"
H9 ++%%  heptadecane 0.65+0.06" 4.1240.44° n.d. n.d.
H10 Lk nonadecane 1.2140.33° 3.12+0.23° n.d. n.d.
HI1 F¥%i  1-octane 2.12£0.17° 2.65+0.32° n.d. n.d.
HI2 Filiekr M D-limonene 8.45+1.82° 0.23+0.02" 7.34+0.77° 2.1240.91°
H13 A% myrcene 7.45+1.83 n.d. 10.12+1.21° 1.12+0.41°
H14 K M) d-longifolene 7.45+1.84 1.45+0.39" n.d. n.d.
&t total 18.09 18.99 26.11 16.75
B2 acids
St T  butyric acid n.d. n.d. n.d. 1.00+0.01
S2 Cf%  hexanoic acid 0.48+0.12 n.d. n.d. n.d.
S3 B2 heptanoic acid 0.14+0.22 n.d. n.d. n.d.
S4 S octanoic acid n.d. n.d. 1.36+0.06 n.d.
S5 ZM  acetic acid 0.50 n.d. n.d. 0.70+0.12
S6 MR oleic acid 0.3+0.12° 0.28+0.08" n.d. n.d.
S7 ERtiAlE  palmitic acid 0.38+0.22° 0.60.12° n.d. n.d.
AT total 1.80 0.88 1.36 1.70
Hfh  others
El J\ PP SRR DY U o 1.80+0.05" 0.30£0.01° 0.86:0.03" 0.23£0.03°
octamethyl cyclotetrasiloxane
E2 ANHIER ZRERF  hexamethyl cyclotrisiloxane n.d. 1.40+0.03" nd. 0.5040.04°
&t total 1.80 1.70 0.86 0.73
AR Sk rp ARG I 1 L IRR B2 W o0, A 1-F SRARAUR, B AS R A A0k I8 T AR UK
M-3-B . 1-TM-3-BE M-t L mAfE e TIF AP,
PIAIER Sk iy, H 2800 B e BT )i Pt 2 ) T WFFT R, FL4A 3 X R f 0 Sk R Y rp o
e 5 BT R a3 FEW Ay W AR . B R & B &
U E SN B ~F 127/ D) Sl a e P FER MW BT R SRS AR 25 V22 5 (P<0.05),
PR 5 H A Y B pg S 2ok ki ERSL IO E AT FIEAA T B EE s AR, A

SRR AL, R R R, AR
PRI L TRTERE, 2- 2 ik i RN 5= 3 -2- 2,
Pk 56 Wk g A A FE RSk b, T R T AR Sk ik A
MR . RIS I & 5 B — SR PR A
g R 2 B0 AR D S A i%%m%%ﬁm

SR . SRR EBTT R, 2t 2]
Yy o i) %ﬂ?%t%,%%ﬂ%ﬁﬂﬁm

A —E R . BRI TP i N IR %
Mg . LR — LT AIR IR 5 T MR~ 4 12 BLE IR 1Y

WR B> B — B

IMP & & 1% 15

AMPRZ, F

T B R LR Fh 2K — 3 (Gly. Arg. Pro. Ala,
Thr); MRSk ik 2 50 % i TAR A, HXT IR
SRR B STk i 2 SRR A R O e, B
RSk B —Fh A R R AR L B 980 . GC/MS
LA H 88 K M 0T, PR RN Sk v 43S Ak
A20F0FNI8FH, 5 A M) B S RN B [A] 1Y 22
STV BT U PR R Sk A kR U, BAGRI 2 R
KEREEZS . BT Y.
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Comparison of flavor compounds in meat and head of
Litopenaeus vannamei

YUN Sanyue ’,  QIU Weiqiang '?, JIANG Chenyu ’, CHEN Shunsheng "*,
YU Xiaoliang *, DAI Huanhuan *

(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. School of Life Sciences, Hefei Normal University, Hefei 230000, China)

Abstract: In order to make full use of Litopenaeus vannamei’s shrimp head,increase the economic value and
discuss the influence of cooking on the flavor, the shirimp meat and heads were detected for amino acids, flavor
nucleotides, volatile flavor compounds and the nutrients by the method of amino acid analyzer, high performance
liquid chromatography (HPLC) and gas chromatography-mass spectrography (GC/MS). The results showed that
the protein content of head was significantly higher than that of meat, while the crude protein content decreased in
cooked shrimp, but the difference was not significant. The contents of essential amino acid (EAA) and total free
amino acid (TFAA) in head were significantly higher than those in meat and the main free amino acids were same
(glycine, arginine, proline, alanine, threonine), and amino acids that contribute to flavor were more abundant in
head; IMP had the highest content in meat and head, AMP took second place, and the taste activity values (TAV)
of them were more than 1, which made a great contribution to umami flavor. Totally 88 volatile compounds were
identified by GC/MS and compared for significant differences, the numbers of unique compounds in meat and
head were 29 and 18 respectively. The differences of kinds and quantity led to special smell, and cooking produced
mass aldehyde, ketone and aromatic compounds. Preliminary results showed that significant differences in the
composition and content of amino acids, flavor nucleotides, volatile flavor compounds and nutrients observed
between meat and head lead to different flavors.

Key words: Litopenaeus vannamei; shrimp meat; shrimp head; flavor substance; high performance liquid
chromatography; gas chromatography mass spectrometry
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