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Abstract: The volatile flavor compaositions of Chinese mitten crab (Eriocheir sinensis) gonads were trapped by a new material (Mono
Trap) and analyzed by gas chromatography-mass spectrometry (GC-MS); meanwhile, the faty acids in raw and cooked gonads were also
studied. Atotal of 62 volatile compounds were identified by GC-MS. Male/female gonads existed significant difference. A large number of
aldehydes, furans, nitrogen-containing, sulfur-containing compounds were produced in cooking process, especially 3-methylbutanal,
2-methylbutanal, octanal, 2-pentyIfuran, dimethyl disulfide, which also had high OAVs and played an important role in gonads aroma. It was
inferred that these_compounds were produced by the decomposition of the aromatic precursors. Unsaturated fatty acids (UFA) in raw/cooked
Chinese mitten-crab gonad was a high a 75%. Besides, the contents of flavor related acids (e.g.: oleic acid, linoleic acid and linolenic acid)
changed remarkably, and positively correlated with the changes of volaile compounds during cooking. Therefore, lipid was the important
aromatic precursor of Chinese mitten.crab gonad.
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Sritt: 30:1; #EFEE 1uL.

13 A

1.3.1 =My

B AINE TR B e I B Xealibur 3K
{2 Gi58 . Eid NIST 2008 F1 Wiley i FE Al ( H.
X 24 1F f DURE 351 KT 800 (KB 1000) () 4E 45
RA T LURIE)D .
132 RESH
1321 HFAYREMEE

¥ 2 pL JERARWKR FEA 1000 mg/g AR 2,4,6-=
FHBEREEE(TMP) I 6 g Hh HRZR BB I IR it v, e
THEAFNIER YIS TMP g AL LRI 60 ik
(1858 S RPN AEXHZIE 72 1.0); - AxQUTF
TR LL UG R [ TMP) x 21 (TMP) 355 A1)

5g

1.3.2.2 RWiRY) R 1) e =

¥4 0.05 g C11 PARPIIIAFES T, 8 Ve TIAR Al
Y B2 LR TR RN RS 2. AWk

m(mg) = W FR(AE M TR/ C11) x 50mg (2)
1.3.3 EFMH ZE 74

K HI'SPSS 20.0 B 107 Ak AMEREA: PR . MERE
NERRVU AR R gt . [RIRPAS A T R A
FANE IR I AR R A IR AR DU FEAS S8 2 e
1 p>0.05 [, TR E IR A Z 5 24 0.05<p<0.01
B, RoAMERARERR: Y4p<0.01 K, XRHE
HEWEZEER.
1.3.4 FERMBEMHTE OVA A

SRR (OVA D), BREMIMESME, & X
RN SR R (C) 5B (T) Z B,
I

OVA=C/T (3)

HREEZIET: OVA<<1, UiHIZZH 400 Mk,
WRIEEEER; OVA=1, HIHZ4L5 il et ek =

WRE(ng/g) =

WA BN, HAE—EVEHEN, OVABUR U Z
o7 % e AR TTRROR

2 HERE5SH
21 WwREEEMRTER MR ER

a
RO0O0O0O

HSOD0O

40000

20000 + | }
0 aliii s h ﬂ A

5 10 15 20 25 30 35 40 45 S0 55 60 65

it i)

RO000

SOD00 -

T 40000

20000 +

S 10 15 20 25 30 35 40 45 50 55 60 65

fi i)

B 1 SPGB MR R MRS BB TIRE
Fig.1 Total ioncurrentchromatogram of volatile compounds in
raw/cooked male gonad
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Fig.2 Total ioncurrentchromatogram of volatile compounds in
raw/cooked female gonad
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Table 1. Aroma compounds identified in gonad of raw/cooked Eriocheir sinensis

S BE BB K ZI(nglg)
T F (gkg)®™@ i Ak AR P BAE Atk 4 A ML A
B % (23 #)

Q1 657 2-T MR 14.9345.21™ N.D. N.D. N.D.

Q2 663 3-F A TEE 1.1 ZFok, BR% 7964540.41°  311.60+6.85 N.D. N.D.

Q3 672 2-% A TEE 1 ¥k, BR%  460.4748.01°  181.5143.53 N.D. N.D.

Q4 705 REE 9 K Rk 135.5744.34" 35.9042.35 N.D. N.D.

Q5 749 2-FHA-2-THE 4589 vhevdE & 54.3643.22 11.80+40.45 N.D. N.D.

Q6 789 3-WHA-2-THEE 164.9043.69" 12.2548.65 N.D. N.D.
TR
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ELEW

Q7 805 TS 5 @2k, FER 630.6140.057  163.3140.05 17.90#4.25  10.6320.47
Q8 839 ARES - - 52.63+5.61" N.D. N.D. N.D.
Q9 858  (E)-2-T.MEk 19.2 Fek, Bizvk 179.2145.21™ N.D. N.D. N.D.
Q10 907 ) 323 2.8 T &k 539.9840.78™  96.0048.53 N.D. N.D.
Q11 962 2- & HhiE 135  KREw. HE%  114.2149.02" N.D. N.D. N.D.
Q12 979 R TR 4.7 Tk, 47k 4366.7629.36°  1464.074856  82.0640.44° 24584525
Q13 1008 F Bk 0587 k. FH%  150.1845.21" 33.7140.77 3.5544.25™ N.D.
Q14 1019  2,4-—jFJaEE 15.4  ihfEwR. #ME%K 195.9649.877 N.D. N.D. N.D.
Q15 1058 RT3 4 BmA, KRR 3956240417 39.8440.56 14.3047.02™ N.D.
Q16 1064  (E)-2-F Mg 3 wAgTR, B Rk 13141412917 N.D. N.D, N.D:
Q17 1087 4-FPAXP® - - 24.2640.65 12.7740.01 N.D. N.D.
Q18 1109 & 173 1.1 ok, WmEk 288.5834.487  122.09+40.87 41.8040.78 36.9441.04
Q19 1167 2-F Mg - - 79.48+9.09™ N.D. N.D. N.D.
Q20 1181 3-TA¥XPE: - - 28.49+10.64" 7.6340.01 N.D. N.D.
Q21 1211 R 0.1 Aok, 2% 129.0645.81°  26.8745.54 19.694524  25.0847.23
Q22 1313 +—t 5 KRAE, & 37.7248.23" N.D. N.D. N.D.
Q23 1416 + =@ - - 57.4144.96" N.D. N.D. N.D.
it 9037.3448.14"  2519.444538  179.3334.65  97.2448.35
BR £ (5 #%)
K1 605 2-THR 35400 EU 228.2840.26" 75.61+4.21 4,94+1.96™ 4.6844.06
K2 691  1-/%)#-3-8A - - 113.35#1.26"  34.6020.55 N.D. N.D.
K3 894 2- & R 141 %k s ok N.D. 6.4624.53™ N.D. N.D.
K4 1082 R ER 65 - 23.6145.31 10.9244.96 2.7424.73™ N.D.
K5 1094 2-LER 38.9 ik Jy B vk N.D. N.D. 32622557  23.81+2.91
it 365.2543.96”  127.6143.53  10.9443.45"  28.4943.53
Az £ (3 #t)
Cl 687 1-/% M5 -3-8% 358.1 kR, A% N.D. N.D. 6.1925.28" 2.6742.46
C2 766 1-%8% 681 Bk, AE% 543722267 10.18+4.01 3.7241.15™ N.D.
C3 795/ 4-9H-1-TE - - N.D. N.D. N.D. 2.5145.54™
Nz 54,3742.26™ 10.1844.06 9.9143.74”  5.1834.02
% &% (6 #t)
Al 676 EN 3630 - 617.2241.21"  430.06#1.02  394.7633.11  346.3544.56
A2 781 R 1550 ER I 41.8243.25 30.8640.32 20.09+158  19.01#7.11
A3 883 14-ZF X 450.23 - 16.2440.23™ 16.9443.86 6.49+1.51 5.0642.78
A4 1001 E 450.23 - 22.17+1.22" 11.22+#1.11 4594212 3.95146.21
A5 1216 ES 60 e Ji Lok 27.73+1.45™ 7.5542.45 7.4120.89 12.7040.12
A6 1409 2-THAE 1345 PP Ted N.D. 10.860.29 9.2845.98 8.4315.45
it 7252041917 507.5242.12  442.64+1.45 395544513
&£ (8 4F)
H1 586 2-F4-13-T—J - - N.D. N.D. 9.1845.43" 3.1040.13
TR
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LW
H2 607 THE - - N.D. 46.4049.15™ 14.9644.11  14.2430.98
H3 829 1,3-¥ =¥ 5600 - 21.81+10.15 12.9147.15 N.D. N.D.
H4 1202 +=% 2040 R 37.5745.86" 7.6440.28 N.D. N.D.
H5 1302 T=k 2140 P Qe 59.78421.11" N.D. N.D. 2,19+ 44%*
H6 1465  2-F &£ %X4% - - 140.3048.45"  195.5742.23 N.D. N.D.
H7 1502 +iu - - 65.89+1.16 59.8347.52 N.D. N.D.
H8 1714 2’6’10’14'? i - HligbE 1059.15440.73°  689.12435.22  790.82428.12" 36.6849.47
A+ a8
it 1384.53+10.13" 1011.50+12.74 814.98#13.45" 56.2345.65
HRE (T
N1 570 =Pz 2.4 ok ok 500.75325.117 1235.15425.36 284.20421.45™ 78.5946.63
FioA
N2 579 N<1-=%HXZH 100000 - 213.3642.24"  155.40210.45  46.0645.56*  68.01+7.01
N3 742 A 180000 - 30.8248.43" 9.7241.25 N.D. N.D.
N4 753 T 2000 - 124.26410.22°  92.0849.56 8.4743.45 5.24+1.19
N5 833 L LS - - 99.0322.53™ 24.934+4.11 N.D. N.D.
N6 913 2-T Hog 57 - 24.2442 85" 7.1940.02 N.D. N.D.
N7 921 25-=F &% 1700 F ¥k, HAE%  19.2047.51° 8.44+4.21 N.D. N.D.
it 1011.69#12.23" 11532.94+13.54 338.7449.45™ 151.8445.12
k& (6 4)
F1 612 2-F H ok vk 9 BEHE Aok 14.5845.11" 6.6635.18 N.D. N.D
F2 707 2-T Aok 23 RIRURS FAREE 14853410447 50.9245.42 27441117 N.D.
F3 797 2-7 Aok 6000 - 62.70+9.35™ 8.29:+0.96 N.D. N.D
F4 898 2-n-TH*"% 5 - 34.0143.56™ 8.95:40.99 N.D. N.D
F5 997 2- Rk 58 AR, KEF 292034874 94.3745.78 N.D. N.D
F6 1006 cs-zsi;:¢$§;) - - 126.0549.11"  22.1742.51 N.D. N.D.
it 677.9346.51" 191.39 2744117 0.00
HEH (4 #F)
01 585 =¥ sty 123 #F%k. BBk, N.D. 50.3028.45™ N.D. N.D
02 617 CEB G - - N.D. N.D. N.D. 6.91+1.12™
03 994 =P A =smidy 12.3 ok oA 63.12410.11" N.D. N.D. N.D.
N
04 1032 2-TEtik-E 10 - 15.8745.12"  21.2244.31" N.D. N.D
it 78.9947.82" 71.5345.95 0.00 6.9141.12"
%3t 13335.34456.23" 5972.13243.12 1799.31436.11"" 741.46327.82
Er KRR BORRREMIBEAGG BENEF, KR TEARENER, kR EATAAMEFEEF, NDOREAL S,

“PRE A & B ANK ARE R AT B4R KA

2.2.2

) o A SRR VAR P AR R 285 AR
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Jit AT Fh, REREREIE BRE S E I R 51 R
ELB S s P 05T U R, ME A Hedk B ok
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BLAAGINE e il h S A BRI SS

67.50%F1 40.70% -
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Table 2 Principal aroma compounds (OVA>1) in gonad of raw/cooked Eriocheir sinensis

o) Rl A R LA B T DT RO
ST P i o R IR P 2 23l A 3 T 22 R 17 B
T r T A B PR N P AR B A
(B)-2-C 7%
i HIE . A, R B PR ISR
AR v T MR, X R N RE SR T
7E R X 0

* 2 o, HECEAIENE

WwEY) -
2-PHIEE . 2,4- T RIS . (E)-2-2E I

.. &g AR RBOg it OVA

T ek w fng/g)> iz WHAIE WA BRI A
g% £ (15 #)

Q1 663 3-¥ A TE 11 Azvk, BRvK 72405 (2) 283.27.(2) - -

Q2 672 2-% A TEE 1 12 Rk 460.47 (3) 181.52 - -

Q3 705 R EE 9 KRk 15.06 3.99 - -

Q4 805 TEE 5 BRER. FER 126.12 32.66 3.58 2.13

Q5 858  (E)-2-THiE% 19.2 ok, Sk 9.33 - - -

Q6 907 J B 2.8 T # ok 192.85 34.29 - -

Q7 962 2- B HhEE 13.5 KFek. wlEsR 8.46 - - -

Q8 979 KT A 41.7 Fok, A=k 104.72 35.11 1.97 0.59

Q9 1008 F Bk 0.587 WAEIR. F R 271.18 57.43 6.05 -

Q10 1019  2,4-— Mk 15.4 DL S A 12.73 - - -

Q11 1058 RUBE 4 B . KFR% 98.91 9.96 3.58 -

Q12 1064  (E)-2-¥Hhfk 3 Y - 3 3 43.81 - - -

Q13 1109 eSS 11 ek, gk 262.35 111.00  38.00 (3) 33.58 (2)

Q14 1211 £S5 73 0.1 ok, le2k 129067 (1) 268.73 (3) 196.98 (1) 250.80 (1)

Q15 1313 —B8 5 KEE H 7.54 - - -
aRE (1A

N1 570 =T 2.4 Rk, &JER. FHRK 20865  514.64 (1) 11842 (2) 3274 (3)
wkmk (44)

F1 ' 612 2-7 Kk 9 B A Ao 1.62 0.74 - -

F2 707 2-T Ak 2.3 MR FHR%R 64.58 22.14 1.19 -

F3 898  2-n-T k% 5 6.80 1.79 - -

F4 997 2- R H ek h 5.8 Fok, KER 50.35 16.27 - -
HAb (3 #)

01 585 VA st 12.3 FR. BE%R. Aka - 4.09 N .

02 994 Z—FHE=mAY 12.3 k. BEkR, AXE 5.13 - - .

03 1032 2-TBhE-Ew 10 1.59 2.12 -

2.2.3 A& A0 ) PSR PAE R E A PR EE . HXTHER 2 R, BAGHIEAR S %é@ﬁ
LA FEMSINEAE H AL T AR R, DG a2

R 150, oML R, SREIRE S

BESE . WRIFR

+ SR PTG R EL AR B AR AR K

WRIR 2K b X ISR . FEAR B iR, 2- T 44
-FELTE, 2-FJL e, 2-FHOL-2- T, Pefsss
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17 FREESATTSIARAGIN B, TE A it 2K o
TARKATELA o AH AT FUR 7RI TR — AT T SRR
I 5 RS AR R IR P ) S SR AL A T B e 4P
BEAL, PRMESEAEAE R SR RERIIE, 1 CERA IR dh
KR B, X IR IR A TT RE L I R
HH 2 LB XUDRHT A4 B 0 A B IR 2 AT RN, PRIRER
A PP A R B JiR X R T Rkt o 0 SO ELZE K L
B SRR, WAL SR e R
TABEARE ), WARSIN 2R 2- R IEAT 273 HErR g
R LI BRI AW, B ATA] G RBRE, R A AT
FER I ZA TR /N AT EE A RURAT 0T 52
Wi o PR A R SR BT E IR R D, B SR IR
WA A TR b, Forhib s, HIBEIEER, 2-F 5
MEDE . 2,5- “HIBEMEIRAEAR (0 B 25, MERESRIL S
UE W A R SR R R N A e AR LB 73
BT, KRS R . BRI, &R
RUEY . SRS NGRS o b KUK TR YY)
JR NI AR R IR FEIX B A AR AL A A
Ji T P R B A PERR AR (1 IR

2.3 op Aok R 1 R BB B ER AT

2.3.1 PAEBAAEERRAS R BR 4L R RS E
a
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Fig.3 Total ion current chromatogram of fatty acid in
raw/cooked male gonad

E: aRERASET REE RN R A S & TIRA;
b AR & 2] b A LA IR IR A B TR B
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S I Ak 2 AP T 1 R 7 R R A L
SR 3~4 1 3 R, EAWITEH, e T 4
BT AEEEREME . PARIMENE. P 4 MR
(19 27 Fh = BRI IR & &, A FLHH R A= SR iR 24
PR RR IR R 5 & 4393 9= 400.14 mgl/g 1 380.5 mg/g;
T T P PR A FRT T R 7 0 Tl 416.98
mg/g F1 414.14 mglg. LA PUFRRES, i FOAR e A
AN A IR AR TR0, AN RIAE R (unsaturated
fatty acid, UFA)7EPUANFE bl A1) & 5 A0zt T A
g7 (saturated fatty acid, SFA) HI&&, XE—E
FEEE 1 Re i1 B el 2 LG R XU & 3R 1
JE IR A5 9T W URA T N TR L e 255 S b 1%
il TE A MR SN PR, X5 AT
SIS FAHTT o

a
2.5¢+07 L

2e+07

:" 1.5et07
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Fig.4 Total ion current chromatogram of fatty acid in
raw/cooked female gonad

Er AR ST B B AR IR R BB TR A,
b A& #H] b R ARG P BR A  TIA R

TR 3 R, FEHAEAR AR, AR
IR AR (SFA) R AMEFIAE R (MUFA)
e A s, e R, AR 112.24
mg/g F#IC A 111.54 mg/g, 5 ANELRIAE R U i 184.64
mg/g Jsk/> £ 181.72 mglg, TR s A M
BV i b, ARG 7R B 99.64 mg/g /31 90.88
mg/g, HAHIAAEDTERH 194.40 mg/g B&(EK A 183.42
mg/g. EIRXLEIRNTERY) bR kD, (HIE mg it
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X TRV ng THESRU B4 2 L 1084, XLk
I I B AT RE A /N T IR SR BT A,
HZ A AP 2 (polyunsaturated fatty acid, PUFA)
BRI, MR, Hr N 119.50
mg/g BK: A 121.04 mg/g, 106.10 mg/g #4K: A 106.20
mg/g, X HERZVET PUFA [ L4,
2.3.2  PARLRAEE AR P 84 A 7 BR 3T AE A A
-7 nx A9 AE A

R 3 E/Ah e E R M RR P AV AE AT ERE RN 2 2 (me/2)
Table 3 The fatty acid composition in gonad of raw/cooked

Eriocheir sinensis

e Vi AR
IS B B , , , ,
EX: A EX:2 A
C12:0 0.46340.01 0.4440.01 0.4240.01 0.42+40.01
C13:0 0.2440.01° 0.2840.01 0.2440.01 0.2440.01

9.2440.19" 8.48+0.23
2.5840.09 2.5440.03
67.52+40.68 61.4840.43
1.8420.03™ 0.2240.04

C14:0 11.2040.19 10.820.42
C15:0 3.88#0.15 3.8620.06
C16:0 73.5440.34 70.52+1.65
C17:0 2.74#0.09™ 3.0420.10

C18:0 16.4#0.15 17.6240.61 15.0240.42 14.9040.37
C20:0 1.4430.04 1.6420.04 0.9240.01 0.9240.05
C21:0 0.4440.01 0.50#0.02 0.6040.01" 0.4440.01
C22:0 1.12#0.01 1.2840.03 0.5440.01 0.560.01
C23:.0 0.58#0.02 0.66%0.01 0.3240.02 _0.3040.03
C24:0 0.78#.03 0.88+40.02 0.4040.01 0.40%0.05
Cl4:1 1.7620.02° 1.6420.01 1.4440.02 1.4440.02
Cl6:107 45.56+1.23 44.90+).89 46.28+1.24" 43.98+1.42
Cl7:1o7 3.5640.08° 3.90+0.09 2.8640.05 3.02%0.09
Cl18:109 121.38+2.01 117.7440.67- 130.9243.63121.84+1.11

C20:109 10.4440.04 11.4440.37
C22:109 0.6240.01 0.70#0.01
C24:109 1.304.04 . 1.4040.03
C18:2mw6.48.3040.75 48.92+).69

11.50+40.12 11.66+0.10
1.0440.03 1.08+40.02
0.36#0.01 0.40%0.01
51.14+1.28 50.3640.74

Cl18:3w3 0.28#).01  0.2840.01 0.5240.02 0.5040.01
C20206 3.764).06 4.18%0.16 5.0240.04 5.22+0.14
C20:306 1.784).04 1.9640.02 1.52+0.02 1.58+0.04
C20:406 9.084).23 | 9.4040.18 9.4640.19 9.6440.07

C20:503 16.1040.67 16.24+0.06
C22206 2.244).02 2.5640.10
C22:603 37.9440.88 37.504).14
03/mw6  0.83%2.75 0.81+1.79
SFA 112.8443.79 111.5442.45

MUFA 184.6443.42 181.7245.28  194.433.32 183.4244.76
PUFA 1195259 121.04#3.01 106.10+1.01106.2024.04

BE A IR ) LR R X 2 AR R R T <

18.3240.60 18.2440.25
1.7430.04 1.7820.03
18.3840.32 18.8840.23
0.5442.36 0.55%3.39
99.6422.61 90.88+1.02

WK, (RIS FEREE S T AR IR L AL e
IR, [ B A R, AR AR R R A
XL LRDIT FIRT A R ARG . BEBRATAE
PR AR o E R R A H vl =7k A 14
R R R EE— D ATt XL iRt N IR &
Y, RN HAEE IR RIaR, T EAR e
IR AR T EEWO, iR 1 WA, g
B I R BR A R M 70 v DK 7 D I 7 e A £ 7
Yo, e, WK, RN SREE LS.

Hh AR SR BEVE R 2B AR AR IR R, LRI AR
i W], X AEAR AL SRS B 7E 5 AR EEIE
H PR DTR A AR .  ZE EAE IR H AN AT IR
JUT R YA TR 58k, ANV RIS W) B 2 A
BE— DR, PR R Y, bR MR
R R Y P TR IV P ot S ) e
Yoo seoh, MRERPEESAL & YIS B R S AR E
JUT IR & B e R &y S BT BT R I S R
PR gk 4041, X S AT e M FRVSIE YR 5 e
RAVEER—8. FIRE, PRIRPR R SRt beke, 7E1E
Ji RGN 6t RifY C12:0~C18:0 fEFIER, —EfE
JEE b Ui W beke BRI TR R be e R SR 2
ZRA M, Mk RRAE A AR R, L IR R
T RIA D, RN HAE R S S, P
AL 5 B —E HOAH KA

3 g

3.1 KM MonoTrap %< -FBcHE, R EMHE
T PRI EROME MR R rp M R A A TR (R R+
PERRD Ff B M oy AT AN . 4 /BRSPS A
AR RIEYIR 62 Fh, e EEA GEvE IR, 2 PR
TS TEH 22 F1 46 Py MEEERCEEEPERR . ZAHITE RS S
Y5t 24 F153 Fho SHIXELAITREAT i M2 G
R, B ET i D e/ B B PR RV AT AE
BEMZER. BEE OVA EMTHEHE, KIS
PERR AR TS SRR P 2 T AR RS, LR
(Y TSR TR AE PRI b RO T . [RIA P
Ji E AR R TR FR AR S T SR e e P 25
R, SRBNEY . SBEYr=4, A
I R S R P P AT & 22 0, A 14
W7 FL FTRE SR AE ARG Hh E XU RTER AT S8 23+ A=
o

3.2 TCIRAESERE SR B, AR iR
() UFA & Be#f B T SFA &, X7E—EfE
T T A AR SRR I AR AN R AT (8 77 BEAh,
T AR A R R, 5 XBRAE MR R T
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