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Abstract: Both E-Nose and HS-SPME-GC-MS techniques were applied to identify volatile components from gonad of male Eriocheir
sinensis cultured with four different eco-environment modes (pond, rice-field, lake, and Yangtze River). The results of E-Nose showed that the
flavor profiles of gonad in male Eriocheir sinensis cultured in lake and rice-field were similar, while the flavor profiles of gonad from pond and
Yangtze River were unique and could be distinguished well. GC-MS was used to analyze the type and content of volatile components in male
gonad, and the main aroma compounds were selected according to their thresholds (OAV>1). The results showed that the volatile components in
the gonad of lake and rice-field male crab were similar in composition and content, but in the gonad of pond and Yangtze male crab, the
composition of volatile components was more complicated, and the contents of hexanal (634.36 ng/g), benzaldehyde (1361.98 ng/g), and
2-pentylfuran (231.11 ng/g) in the gonad of male crab from the Yangtze River were significantly higher than those in the other three male gonad.
In conclusion, this study showed that the flavors of gonad in male Eriocheir sinensis cultured in lake and rice-field were similar, while the
flavors of gonad from pond and Yangtze River were unique, and among the four different modes, the gonad of Yangtze River has better flavor
than others.

Key words: Chinese mitten crab; volatile flavor components; odor activity value; GC-MS; E-Nose

WiFsEER: 2019-01-11

BEEUWH: EFRUMEFIRAGTR (CARS-48); REUKF=FUlHAREFR (AHCYISTX-08)
fEEEN: RIER (1994-), B, WEMRE, HRAR: K@M IRIEIRE
B fESsE (1976-), B, L, B, WRARE: KEMERRPREEFIBMR

92



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.6

rh B4R 5% (Eriocheir sinensis) 1Ak, B,
Kifg, EfRts, LREEREMFHELGFTERL —
1, 2017 #E4FH MR OLEH] T 75.09 M, ditg
SEE T BRI RFRRAR (IR g3
FVERR (BT, MR, FSIKRER
ERMERG, TR RE M EER . R&hE
A2, PR IE TR 0] 2 it |
FEH . WITARKI KIS RS . TR B
FIRFER R IIAR, AT A RER AR S —
ez RN,

H 20 t2d 90 FEARKE, EAMIRITaaRTEER S &
SR R MR A AT TREAE, BRI, A1
Tt 90 5 LA AR 7R W RN 5 B AR b, ik R
R [ P AR B M SR DB, SRk, AL
L RN PGB IR R M R AT T A R
TE, AT R AL R ik 32 AT [ I 2R 0 AR Bk
(SDE) FTii=s A AHMAE L (HS-SPME) ##f. SDE
DR ARG P v FL [A1KG, 25 50 S 30— 28 545 R MK
MR R, BRI CREE 2 1 HS-SPME AMHEL
A& BRI, HEYUE, W HETFAVIER. R
T EIUELE, R AT 2 B T AR
PR (5 ARG e B A — ol A L
AR CIE T K R T ks, e R AU
FEIRARREZ e B i 28R U X 3k, PRI AT A
SAFFE SRR PR RS B, & Pl 1<t
OO g e T A R BB R P
LG, RESE LT MR 5 Hp s R M XL B A1
Wt e RSN T R R SR 72 1
MR BIE INFAHT 5 R S 0A8 kR IMERETE
PR G R R A s TS TR - B
# HS-SPME-GC-MS #F7C 1 Bt rh g 2 g R
PRI ) 22 57, R0 e o R 8 A P92 e XU A
HEVFIE— B E S

HRT, AT AR B R M IR AT 9 3 B4R
HATE BRI 5 % AT BB AL R Y R b, %
T ) A A R e Hh AR R B M AR R M SR
Sy R A SR TE I LD W, STk, AsciE s
E-Nose 5 HS-SPME-GC-MS FARSM 7 LA 1 LI
FEH S AR PPN [F) A B R T (e p A
YRR P R AR RS &, BTEIREA
) A= A IR T B THE R TR (V5 , BEE
T SRR ) R AR R R B B AR DG SR A
e

1 RS

1.1 #HEHHE

TR E: 2017 5 10 A FA), 0 e
HEGBIEEEE G 171~181 g/ FD . 2T NEURS
FHEESE (IS 9 163~189 g/ ) i BHVEIE EIISH T I
B IR 121~125 g/ A FEHIHKITHUCK T AERE ()
RN 112~120 g/ D % 20 o WEEE5 5 SIS N
FINFLE, B TREIKES IR A, A Al
Uk

F- 2 [ AH R U AR 2% . AEECK B 4 T 0
(CAR) /—HEEEA . (PDMS), BZEE 75 um),
{8 Sigma /A 7] ; 5975C-7890A S AH L ile- B L I FHAX
%[H Agilent A 7] ; DB-5MS i} (60 mx0.32 mmx1
um), F[E Agilent A#]; PEN3 15, f#[H Airsense
AT HH-2 BURKIRE, TTHEIRmTH TR 228
J7s 20 mL EETEZERUR, Hig 2SRl A2 A IR

ATl
1.2 w2 7

Xof DU AN [R] A= 58 77 e A 2P A 8l a3 A T I Ak
B, Ol R AR B R ARG Y B T, R
SLH PR TR G FH A TE 3R A0 HE (BT KB BRI 10 s)
(R TR B B S R i b 8 iR A, BIRAR
(PP BRI () 75 5 P 26 1) 30 min. HXH 28 2T
JIR TSR EI 2 205, RS TRFREUS 0 &4 (2.00+0.01)
g M (5.00+0.01) g FIPERRFE AL, 23 A2 10 mL 11
HLF- ST 20 mL M TE e T 2B 2 H

1.3 ®FEHRN

FHFFEHIAE 60 "C R T 600 s J5 FIFH HLF 5
W, DA TR SO EE, SRR 400 mL/min,
SREENAIRG 1s, WEVERTIA) 150's, AERA] 55, FEEE
INFIE] 150 s, WUEERFA] 100 s. AZEARE 26 R EAE 3
/e

1.4 GC-MS #:

1.4.1 TAZ EAaEER

KA R ARG E S RSN, IR T I
RIS (8], (R KV 260 R 40 min. %P
SR, BUHARRCKIEAN GC-MS HEFEID, 7E 240 C
NAEHT S min, FFRABLIRERET GC-MS A
142 GC-MS &1

i 4 DB-SMS #MEB4HE M (60 mx0.32
mmx1 um); FHZRS (99.999%) ENES, EN
1 mL/min; AZMHEERE; ARAFER 40 °C, JofRE,

93



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.6

SRJELLS “C/min F+5 100 °C, £ARE; FLL3 ‘C/min
F% 180 C, LfrH; #HELLS C/min F+ 5 240 C,
{84 5 min; AT 240 C. FUESIE: Hmgs
BEORRE 250 C; BEFYRIRE 230 C; HERER 70
eV i BT 40~450 m/iz; B 75 A HLE, 1576
Vi FIREEE 1857,

143 BEXMOTHEZT EFH %

VTR LL ] (PR / TMP) x 2 ng (TMP)

SRS EEE R A NIST 2008 d ik 47
SEVE T, ARE A IE R ILHCE T 80 (K fE
100D F%ELE R, ¥ 2 ul JRIAIREE 1000 mg/g
WEM 2,4,6- = FRFEEEE (TMP) I 5 g sk i
PERRRES R, B THEARNY S TMP WA 2 Lk
1R HARNR R (BE SHE R ML L IR 8 1.0);
S MR T AR R R AL B IR B i S R,

%1000 (D

WAEYIKRE (ng/g) =

5g CEEVERRAESD

L5 BT

LT~ S0 (1) PCA 23 #T ER X2 7 1¥) WinMuster
BAFALFE s GC-MS #d R NIST 2008 £ k4T &
P HE SR KA SPSS 17.0 F4HF1 Excel
2016 FATHHT,

2 BRESH

- U 1
e o TR LR
L -
W3S, o 8o e WIS e T
waw:” ) L W3c
wast, i wes
WIW e e wsc
wis
B 1 AR EER SRR rp A B AR AR A0 F 2
MEIEE

Fig.1 Radiation map of E-Nose response in gonad of male
Chinese mitten crab cultured with four different
eco-environment modes

X DU [R] A= S AR AR o HR SR B RO K
YRR AT T 5T BT B AU
(AL RIS, — MG 5 A0 RN — LAl Bl 1 & 4
Jls AR SRR A R 5 W N7 ph SR U R i R A
R, SRR R SR T T Y B 1 R T
DU AN [] A 35 70 A o B i 1 A S i 17 i 25
A1 PR, R RO A IR i 1 5 PSR 1o
T2, W TESHEARA BN R, BRI
HEBEVEARMAN K, OGRS REEE YRR, e
Wi 7 Fh 24 5 3 RTRe R e 7 il 28 X7 BH - Tl

94

AR FE B AR RO M), ELP R R S il 2R
X4y, IXA] g ORI A A v B S
VR EEROFE Ry TV AR AR ARk i e 4%
YRR R BEARRT IR, PRLERAR A a1 «

130 - ')

120 - KT

FERRSGTRRE . 3.10%)
3

RUINEL A

10 12 14 16 18 20 22 24 26 28 30 32
FE—ERSTTRE: 96.57%)

& 2 POFAEIE R SRS P A B R AR R F 28R

PCA 53 #7E]

Fig.2 Principal component analysis chart for E-Nose data of
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Table 1 Aroma compounds identified in gonad of male Eriocheir sinensis cultured with four different eco-environment modes
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Fig.3 The number of volatile compounds in gonad of male
Chinese mitten crab cultured with four different
eco-environment modes

AHF5T R HS-SPME-GC-MS il . FH |
WIVARHTL DU AAN [F) A S5 TR TR A QA A rh e R B
VERRAE SN R BEAT 1 el 2R WK 1. Ak
FIATI S 54 FALEY): BESE 11 Fby BRSE 1 Aby B
K5, FFEERSH. EE19M, B8 HES

Pl B3 B T DURHAS [ A= 58 77 R A e 1 i
PRI &, B ERATRENS IR B B 1A X DU Fh
TR R P R E R R Y R AR S, I A A
T2, LTI RTIRES FE e g O R M A0 1
EAOARAL, T AT T R (R R R
T LA, ELRAT ] 8] 1 22 B A BRI LE B SRR
Kiere . REFIFRY, K= shE R Xk
JR A7 SRR R KU AEAER ) 54 Fh
FERIEMIT T, 8 T BeSR— B3R b S LASE,
HAR I AYITERT NI - R TR R ) SCRR, LA
T —SERfF LIRS KUK I/ SCOCRk P A R0E . R0,
FAEE A A TR A P MR g, FRATT X L Az
Eraii e, EBAERBEEN RN, “B1E
(threshold) /248 A\ BEME A2 BIHFIF S MR (K
W, R, BMEBIR M E SR 5
A B, WREERR R A ST 5 sk
Ao PR, AAITEE SR 5 H A 5 RE
P b SR i N AT DX T 23 R M B SRS 5 P v
fiX, FHAGH A2 ARG (odor activity value,
OAV) "I 24 OAV>1 i, FRATEEANIZIE R YR
AR, R U B R 2 AF R
222 AP IRIEAE X bt A R AR AR £
IR 2 H-W R HT

2 MR TR P B M RPN E R EF LAY (0AV=1)

Table 2 Principal aroma compounds (OAV>1) in gonad of male Eriocheir sinensis cultured with four different eco-environment modes
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