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Correlation between the Formation of Volatile Compounds and Lipids in Hepatopancreas of

Female Chinese Mitten Crab during Cooking

NI Yiqun, WU Na, WANG Xichang™
(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The relationship between the formation of volatile compounds and changes in the fatty acid composition of
female Chinese mitten crab (Eriocheir sinensis) during cooking was investigated. The volatile compounds were detected by
head-space solid phase microextraction and gas chromatography-mass spectrometry (GC-MS). The total lipids (TLs) were
separated by solid phase extraction for GC analysis of the fatty acid composition of polar (PLs) and neutral (NLs) lipids. Removal
of total lipids had a marked effect on the profile of volatile compounds, especially aldehydes (hexanal, heptanal, (£)-2-octenal,
(E,2)-2,6-nonadienal, (£)-2-decenal, undecanal, and pentadecanal) and ketone (2-nonanone). An increase in the NLs and a decrease
in the PLs were observed during cooking, while the TLs did not change significantly. Further analysis showed reduced contents
of saturated fatty acids (SFA), monounsaturated fatty acids (MUFA) and polyunsaturated fatty acids (PUFA) in the PLs during
cooking. Furthermore, unsaturated fatty acids of the PLs, especially Cig.1,.00 Cop:1n9> Copuang a1d Corg,.5, Showed the same decreasing
trend as those of the TLs. The findings demonstrated that the fatty acids in the PLs might be the flavor precursors of the aldehydes
and ketone derived from lipid thermo-oxidation and degradation during cooking.
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Fig.1  Total ion chromatograms (TIC) of volatile compounds in

E. sinensis before (A) and after (B) removal of lipids
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Table1l Estimated concentrations of volatile compounds identified in
hepatopancreas of female E. sinensis (n = 3)
o . G/ (ng/g) ™
s WED Ey Y= wEN
B (11 FfD
1 O 35.63+£0.97  0.61+£0.00  **
3 B 92.92+0.52  24.9940.14  **
4 7 F s 105.1740.22 235.33+0.58  **
8 KW 7233+£024  51.631425 @ #*
9 (E) -2-3F )il 6.5040.02 ND
14 TRE 16.734£0.03 90274021  **
15 (E,Z) -2,6-F —f#ms 1.774+0.00 ND
17 i 22040.00  11.86+£0.06  **
18 (Z) -2-Z&J%ME 7.7740.06 ND
20 e 0.6940.00 ND
26 + T 0.2740.00 ND
Bz (2 F
10 YAUs S ND 115.9940.84
11 2- T 6.7140.07 ND
BFE 25
2 Hof = ND 13.50+0.02
6 Tt ND 128.5440.56
7 D-FPiE N ND 100.3940.75
13 %t 7.434+0.07  48.61+£0.02  **
16 + =k 10.03£0.00 66334025  **
19 + =k 6.914+0.09 82474023  **
21 g 1.68+£0.01  12.824£0.03  **
22 2,6,10-=H -+ )5 0.5640.01 5.361+0.00 ok
23 2,6,10-= 1 3P0k ND 40.754+0.52
24 +HkiE 12940.00  10.11£0.03  **
25 2,6,10,14-PU FH -1 fE 296+0.03  17.80£024  **
27 RWARS 0.56+0.00  11.70£0.38  **
Hoth (2 F
5 2-1F SRR R ND 23.134+0.21
12 2- 7 i g ND 29.984+0.29

o« ZREE (P<0.05) ; = EZ7WEE (P<0.01) ; ND. &K
He FHL

R E RS, 8 FEESSFI il B 254 it
EEREEAEE, Hhailfom. R, KOm.
(E) 2-FWElg. (E,Z) -2,6-T MW, (Z) -2-%4%
B, . T REER2- TR B E R (Blne
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IR TE [ Bh Ak A2 b= 2B M R e eyt 2033
MR (i (E) -2-"Ffils . (2D -2-Z8Mls) LR IR
B AR, WS, R, X5 EE ek
U s | A0 31l B 5 -6 PUFA R = AE . R (o
2-TWd) WTRE S H fig o SR A0 5 56 o 8 e B 7= A 11 Y0

Cy~C [ L E I 2R, 2 BB B Ak S R LA
FJE R, LA AR (7 A A R A Y

A, SEEEYRARRE, KBRS HAM
VIR &R ZIRE S, BRAE K AT R
2 R ERYE, HoREILRE R, oA E
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S e B AR BRI N R R A R kel
W) S E AT I R, 6 R A K R 1 A XUk
DUERAN K, H— B85 IR BRI 05 75 2 Ak S AR AT BB 4L
i, AT SRR A AR RO B — 8 IS . A g B
A NI BB R, — A R R e SRR
(VR BT i B P o 2- 1 P 3 R 3 B ) UBR 6 R
S A B Ak DO s B A SR A A R A AR

AR AR N & A 40% 7K 7« 40% JIg iR AN 8 % 1) 4K 1
R, PR R T R O T A, I R R o M R
JiH £ 1 - 7K R T A 2 BEL L AR B 1 i A B 7K A B 0 o i
P I R

N T R BHAE R AL A W RD N TR A 0 5 R R e g o
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AL S
22 ARG AE AR R R A AR A

1 T F oleh 2 S ) T vk I Atk 4 8 2 88 Y Jh i v 42
WU RE S, 2990 B G R e R T o e R R A 1 i g
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BAUR2FTR

#2 MRl RLBBEITRRABE &R (n=3)

Table2 Lipid composition in hepatopancreas of female E. sinensis (n = 3)
g/100 g
LAY HERE HFE BEE
SR 85.78+2.33 86.16+2.01
RS R 69.6141.03 82.41+2.82 *
W i 7 16.18+£0.55 3.75+0.22 o

23 KR AN RO I e i IR 2H A
AR 3 SR T I 07 R 2H A L an 2R3 T o
YRR, Cison Crson Coron CraaMCo,0 7 BAEZ
HIE 2UB ETE (P<<0.01) , TTC, 40 MIC, . i 2URI T B2
(P<0.01) , XSFHAMANENIEL (saturated fatty
acids, SFA) FHAMEHIENIHR (monounsaturated fatty
acids, MUFA) [& &M 23 LA (P<0.01) . %,
HEPUFAS BEAN 8 TF (P<0.01) , XEEZ
BT Cisoneer Cisanes Cisanas CooaneMCopaefI & N FE
B . Bk, IS EUSPUFAS kb, 17 & SFA
B Rt FIMUFA it Bt DRI 35 B 7% 1) 39 (8] 47 76 AN 1
HEWil& C(unsaturated fatty acids, UFA) FISFA X [A] 154
oo SRR, ERR TR AR IR & B AR A A BT
@, XHR2P YRR RS S AR B RES—E
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Table3 Fatty acid composition of neutral, polar and total lipids in
hepatopancreas of female E. sinensis (n =3)
mg/100 g
Kk it i E f&‘rﬂéﬁil 8% fkaE _ g%
ki i G st A a

Coe 4302011 295054 ¢ 0ME000 0232000 ¢ 4902012 2402008

Cp 2152007 1412008 * ND ND 2094005 1601007 *
Cp  3LNELI0O 25041086 * ND ND N0E091 Y049
Cy  J412E061 12462054+ ND ND 14782036 10824037 #=

Cy  TNO2EI023 74561977+ 7901021 5392011 #
Csp 19972088 4931051 * 8141023 2324007 *
Cop 7571304843 9514524654 *  TO4£031 7602025
Cpg 97062065 9474L061  ** 16312036 42020107 *
Cg 910102563 1200242751 #  6990x206 41251301
Cpp  ILBATL 8E2E065  ** 352015 ND

TISS4L106  T360LLe8
4182096 9482081
8518181345 8354562317 *
10941300 95801195 **
OATI46.18 1488321998 **
109644271 93002291 *

Gy 3072220 200202763 ** 0822002 0922004 60561122 21081029 x
Cpe 107772251 6722027 = 0522001 0522002 183982419 4105016 **
Gy 08572356 67711120 ND ND BHL0S 76262236

*

DSFA 97TA0T1+4028 119882623217+ 114491336 99924367 10841222500 10927441243

Cy 24232258 17041£L71  # 302£007 308203 BROBLE03 197602357 *+
Cg 1622145 DSG9LL09  *+ 25742005 18302001 ** 2106081 16242038 **
C 28867014769 37749022214 # 52562045 42155076 ** 35009828788 3679.96165.54

Cppy 7152078 4032000+ 0292000 5162002 % 10601043 8202036 ¢
Cyps 4382031 0591002 * 6571016 77620.14 137864600 7L62ELIS  *
Cigns ND ND VLD 2082151 * 1455362227 SM456£186
Cypg 08792295 677522097 ** 13382059 2762005 ** 780161455 654581594

Cow 42260 39203 02400 ND W08 BUH0R
Cops BIHLF D545 D W) USHEID BULI
TMUEA 38182546353 4T828£2680 #  3WOEI6 399BELT # (IOHLILI SHOGL086
Qo LIOEOIS 0722007 D D SUH0G 2404008

e SUBI0EMA 46614327+ ISLS6H039 140784032 *
Coe AMSSE2T9 ABHOSI  # GIBHOIS 67802
Co LOBSETZ SILE6E29 #  ND D
Cone  M31£951  W0I4E3S5 #  L4IS:08 2148H09)
Cope 049998 105663214+ L75H005 244009

86025623911 9201522805 **
3392113600 4878200 **
1197424530 8188423040 *
TI54622804 48222801
2689611058 181742327 **

*

Cps 130122682 215921429 *+ 5781022 6381024 482147 1TL8L607
Cous 19852122 ND AMT003  BA4L038  #+ 642EMUN  4RE010 *
Cog 381099 2072005 0262000 3322006 ¢ IBS8E403 3R£008
Cygy 1142002574 1205222115 96922043 97541046 1333642038 1322901002 **

2411021505 2182124900 *
1598592+ 182,68 14426461873 *

o 209714376 2INEEAN ® WUHOT 46RO *
TPUFA 10007347648 9MI38040  #  4634403) 41404279 *

EWMERET, Ciaos Cisor Ciros Caoos Cisis Cigas
C18:1n-9(:‘ C20:1n-9‘ C22:1n-9‘ C18:2n-6c‘ C20:4;1-6$DC22:671-3E/\J/E\%
b ZEHI R, MClo.05C 0, M EE B, XEAR
R AP BSFAS ®E R ZE TR (P<0.05) , 1M
MUFAMIPUFA G G AR 2% TR (P<0.01) . Z5R
O AR g rh S IR DT TR 1 ek 2D 5 7 ) I R e i I
B [ P8 2 AR AL AR UL, BRI A e P I A i gt it o 2
AR B AR )52

%E'%'\E!Elﬁqj’ Cizon Cigor Ciron Czlzoﬂjczz:oﬁ‘ é\i%“f’é
Wb, HEC I & BT, KIS SFA S 2752
HIRT G To R Z M2 7. M MUFAFL S PUFA & S0 2 25 ik
//I\, ﬁig%mcm:l‘ ClS:]n-‘)t‘ Clx:ln-9c‘ C20:]n-9‘ Clx:3n-3‘

C2(lj3n-6‘ CZ():4)1-6‘ C22:2n-6‘ C22:5n-3$l:lc22:6n-3 . /E\iml/l\ﬁﬁ %I @
fe ST S, D T Clhion Cisamoes Crsanen
ClsaneMC g, & & 7 Smith %5 Vg F 72 2% 15 4 HE
JiE rh B AR T BRAE I PO RE R G W R AR, 5 ARSI 4
R .

LRa o Aal AR, AFE R 2 T B R R AR A
H R AR A . R FUFAZ A TR A ", [
U AE Rt AR P BE 2R B 7 AR R T R 2L A B R IR AR AR
WMF3FR, BRI ARLE AR o B R BT, HR A
Jig v I 07 TR 1 AR A 4 3 B e T AR I e PR AR TR
DR, el o0l i 107 R AL R I 3R B, 2 A R
IR & B TR R IR R R
2.4 JEWIRRAR SHER N EWHIR R

JEBUEAC R T PUEA R SRR FAOREE DL R
U R R ) ORI BT R (00 R MR RN, R R
SRERM, AR EETZHED. WATH
VEZ T i B P VLB AT F R B, X e S
TR K B 0 A 3 12 e SR el 3k DL R R 3 1
PR, LS B 0 o R AT R AL S WY B
Y ol

AWFFEY], H T ALY, PSR TR
R A A AT, BRI AR R A T R AL T
JE3EP. V20T A TR AEBIR PR PR ™ AR RO
YA L, Meynier® 0T T PRI KOS P HR A 9 P
SR R AL A . Lin P56 51 H XS 25 v 1 1 i
TERAEFEI B A (K45 R YEL S . Mottram S 2 HiGE T
A N H I =B AR E I PO R A S, S ARk
U FUAE RAN I . Tgene 5 I FE 4 B 1 T B G A0 AU AN
BUH M =Ma 5, DA R A e T i =

B8 I AR I v 1 T BE AL BB 7y, K — R XCE
B, AL T ORIRTE A SRR YE PB4y . BENIR S S PUFA, k¢
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