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Analysis of volatile components in meat of steamed Chinese Mitten Crab
( Eriocheir sinensis) farmed in different regions
GU Sai—qi,ZHANG Jing-jing " , WANG Xi-chang, TAO Ning-ping, WU Hao

(College of Food Science,Shanghai Ocean University , Shanghai 201306 , China)

Abstract: In this study,a new type of material( MonoTrap ) was applied as the adsorbent for headspace sampling to
extract the volatile compounds in the meat of steamed Chinese mitten crab ( Eriocheir sinensis) farmed in three
different regions.The volatile compounds were then isolated and identified by GC-MS and a total of 81 volatile
compounds were finally detected.Based on the odor threshold, 19 key aroma compounds whose ROAV values
greater than 1 were further selected and their formation mechanism were also discussed in detail. Among the 19 key
aroma compounds,3-methyl-butanal,2 - methyl- butanal, hexanal, heptanal, 4 - heptenal, benzaldehyde, octanal,
nonanal,decanal ,2-ethyl-furan,2-pentyl-furan, trimethylamine ,3-ethyl-2 ,5-dimethyl- pyrazine and 1-octen-3-ol
were found in the meat of Eriocheir sinensis farmed in all three regions, while 2 - butenal, 1 - penten-3 - one,
2-decanone and 2-pentyl-pyridine were only found in the meat of Eriocheir sinensis farmed in Chongming region.
Key words ; Chinese mitten crab; MonoTrap; Gas chromatography - mass spectrometry ( GC-MS) ; Relative odor
active value( ROAV)
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Table 1  Volatile compounds in meat of Chinese mitten crab farmed in three regions
AL F1 785 380 Bl

{;‘ﬂ‘"’ 1%"’ B 3[9—11] S G+ S
we e ?3 o A BT 9 AR E M HEX

LTI o (neks) & ROAV  4+&Ht  ROAV  4p&ft  ROAV

(%) (%) (%)
525 aldehydes(17)

6 Q1 12.132 653 2— T K 2-butenal 0.3 - - - - 0.07 1.92

7 Q2 12.332 658 3— H JL T 3—methylbutanal 1.1 1.18 12.09 1.13 9.87 0.62 4.83

8 Q3 12.607 667 2- ST % 2—methylbutanal s 1 1.01 11.38 0.88 8.43 0.34 2.89
13 Q4 13.557 701 JREE pentanal 9 0.28 0.36 0.57 0.61 0.42 0.4
15 Q5 14.798 731 4— 1 k-3 - %I 4—methyl-3-pentenal - - - 0.08 - - -
18 Q6 15.228 745 2- 32— T I 2-methyl-2—-butenal * 458.9 0.45 0.01 0.34 0.01 0.55 0.01
21 Q7 15.983 766 2—- L5 2—hexenal = 19.2 0.13 0.08 0.28 0.14 0.29 0.13
25 Q8 17.448 803 C.% hexanal * 5 2.01 4.52 3.93 7.55 3.28 5.58
30 Q9 20.469 865 2- T RIS 2—n-butylacrolein - 0.26 - 0.73 - 0.24 -
36 Q10 22.254 895 4— Bl 4—heptenal = 42 0.82 2.19 0.84 1.93 1.08 2.18
37 Q11 22.392 902 i heptanal 2.8 1.04 4.17 1.75 6 1.43 4.35
44 Q12 26.574 976 ZEHIEE benzaldehyde s 41.7 15.46 4.18 17.87 4.11 13.22 2.69
50 Q13 28.337 1006 2% octanal 0.587 0.90 17.18 1.23 20.18 1.15 16.68

3— 32— EW) FH [ 3—methyl-2-
thiophenecarboxaldehyde 3—Methyl-2—
thiophenecarboxaldehyde3—Methyl-2—
60 Q14 34.568 1102 . - 0.81 - 0.65 - - -
thiophenecarboxaldehyde3 —Methyl-2—
thiophenecarboxaldehyde3—Methyl—
2—thiophenecarboxaldehyde
61 Q15 34.951 1107 F-/#% nonanal = 1.1 2.65 27.13 2.62 22.87 3.17 24.7
62 Q16 39.827 1179 4- Z IR HE 4-ethylbenzaldehyde = 123.23 0.28 0.03 0.46 0.04 0.58 0.04
66 Q17 41.875 1209 4% decanal = 0.1 0.73 82.51 0.62 59.19 1.18 99.96
V7S 28.01 33.98 27.62
fi 2 ketones(12)

2 K1 8.819 <600 AT acetone 14500 0.36 <0.01 0.62 <0.01 - -

5 K2 10.696 601 2- T 2—butanone s 35400 0.54 <0.01 0.57 <0.01 0.46 <0.01
11 K3 13.105 687 1- %45 —-3~Tf 1-penten—3-one 1 - - - - 0.43 3.7
12 K4 13.454 698 3— X 3—pentanone 316 0.08 <0.01 - - 0.09 <0.01
34 K5 21.642 887 2— B 2—heptanone * 141 0.48 0.04 0.81 0.06 1.14 0.07
43 K6 25.201 931 6—H 3-2 Pifilil 6—methyl-2—heptanone 50 - - 0.17 0.03 0.06 0.01

6— —5- B -2 — i
46 K7 27.078 985 T Dess L 50.2 0.53 0.12 0.78 0.15 0.66 0.11
6—methyl-5—hepten—2-one
47 K8 27.404 990 2 -3l 2—octanone = 50.2 0.38 0.09 0.66 0.13 0.69 0.12
55 K9 33.16 1080 K 2T acetophenone 65 0.31 0.05 0.36 0.05 - -
57 K10 3391 1092 2—F-fii] 2—-nonanone * 38.9 0.88 0.26 0.77 0.19 0.92 0.2
59 K11 34.328 1098 3,5-% " J-2- 3 ,5-octadien—2—one 150 1.11 0.08 1.90 0.12 1.88 0.11
63 K12 40.765 1193 2—- 2%l 2—decanone 7.94 0.64 0.91 0.80 0.97 0.94 1.01
N 5.31 1.55 7.44
2% alcohols(5)

10 Al 13.013 683 1= 34 -3-1% 1 -penten—3-ol 358.1 3.51 0.11 4.62 0.12 5.15 0.12
20 A2 15.892 763 1-J% /% 1-pentanol * 150.2 0.33 0.02 0.27 0.02 0.69 0.04
40 A3 23.342 921 4— 2 3R W 4-ethylphenol - 0.22 - 0.18 - 0.21 -
45 A4 26.729 979 1- M5 -3~ 1-octen—3—ol 1.5 3.03 22.73 3.12 19.97 443 25.11
67 A5 45.153 1258 3- 28 —1- 3—decen—1-ol - - - - - 0.32 -

N 7.09 8.19 10.8
F7 7525 aromatics (8)

9 P1 12.693 671 % benzene 3630 2.99 0.01 297 0.01 1.66 <0.01
22 P2 16.441 777 FI 2K toluene 1550 0.40 <0.01 0.43 <0.01 0.26 <0.01
31 P3 20.778 872 Z.7K ethylbenzene 2205.25 0.12 <0.01 0.16 <0.01 0.13 <0.01
32 P4 21.207 830 X ZHIZK p—xylene 450.23 - - - - 0.15 <0.01
70 P5 49.72 1214 %% naphthalene * 60 1.07 0.2 1.06 0.17 0.99 0.14
74 P6 54.784 1407 XK biphenyl - 0.51 - 0.35 - - -

2,6- " H 7% 2 ,6—dimethylnaphthalene
75 P7 56.329 1439 . 0.06 0.29 53.73 0.17 27.36 - -
2,6—dimethyl—Naphthalene
80 P8 60.294 1527 O acenaphthene - 0.86 - - - - -
N 6.24 5.14 3.19
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bR g A

AT [iEpeRt] SEH
W oggm  BEIRE e B e AT AT
i [ HAL (pe/kg)  43#&  ROAV 438 &  ROAV  43&&  ROAV
(%) (%) (%)
M2 furans (6)

14 F1 13.654 704 2- 7, L0k 2—ethylfuran = 23 0.59 2.89 1.96 8.18 0.60 221
35 F2 21917 890 2— T HEMER 2-butylfuran = 5 0.19 0.44 0.27 0.52 0.22 037
48 F3 27.633 994 2- [ FENR IR 2— pentylfuran s 5.8 3.45 6.7 6.94 11.49 5.01 7.35
49 F4 28.199 1004 2= (2- ) Dk - 0.54 - 0.61 - 1.00 -

2-(2-pentenyl) furan

58 F5 34.139 1095 2— L FE IR 2 - hexylfuran s - 0.17 - 0.06 - 0.18 -
64 F6 40.994 1196 2— FEIEIK IR 2 heptylfuran * - 0.32 - 0.27 - 0.43 -

I 5.26 10.11 744
A& N-containings (15)

1 N1 8.138 <600 = HIJf§¢ trimethylamine = 2.4 21.31 100 24.99 100 14.50 51.36
16 N2 14.982 739 M pyrazine % 180000 121 <0.01 0.47 <0.01 0.61 <0.01
17 N3 15.085 742 1-H3E-1H-EIE 1-methyl-1H-pyrrole * - 0.30 - 0.22 - 0.20 -
19 N4 15.399 751 MEBE pyridine 2000 - - - - 1.11 <0.01
24 N5 16.79 785 T HEH RN N, N-dimethylformamide 100000 0.53 <0.01 0.61 <0.01 - -
28 N6 18.753 830 LIS methylpyrazine 105000 2.09 <0.01 0.75 <0.01 0.99 <0.01
29 N7 19.016 836 3— i K- 1H- % 3—methyl-1H-pyrrole - - - - - 0.05 -
38 N8 22.781 904 2- 2 FEMEIE 2-ethylpyridine - 0.39 - 0.40 - 0.56 -
39 N 2204 o 20T HEEMR2,S-dimethylpyrazine x 1700 234 0.02 0.87 <001 249 0.01

2 ,5-dimethyl-Pyrazine
41 N10 23.49 923 LI ethylpyrazine - 0.55 - - - 0.27 0.01
0 N1 mss2 s 23T HMIED 3-dimehylpyrasine « 2500 046 <001 0.8 <001 023 <001
2 ,3—-dimethyl-Pyrazine
51 N12 28.497 1008 = LN B trimethylpyrazine * 350.12 2.10 0.07 0.69 0.02 1.61 0.04
52 NI3 29613 1026 zfé%iféfmiw;‘ - 0.13 - - - 0.28 -
2-ethenyl-6-methylpyrazine
56 NI4 33202 1082 3-%2 ’s_:qagw% 1 0.56 6.32 0.94 9 5.50 4674
3—ethyl-2,5-dimethylpyrazine
65 NI5 41.697 1206 2 SR FEMEIE 2-pentylpyridine 0.6 - - - - 0.49 6.89
I 31.97 30.12 28.89
E i 2E S—containings (2)
23 s1 16.647 782 2— I JLBEWS 2—methylthiophene # - 0.10 - 0.45 - 0.09 -
53 2 29.853 1029 2— Z ik HEIEM: 2—acetylthiazole * 10 0.15 0.17 0.31 0.3 0.16 0.14
I 0.25 0.76 0.25
J£2% hydrocarbon (16)

3 H1 9.454 <600 WL &% iodomethane * - 0.14 - 0.20 - 0.54 -

4 H2 9.975 <600 TP RLFR 4 B isobutylene oxide - 0.19 - - - - -
26 H3 17.946 814 2,4-35 75 2 4—octadiene - 0.07 - - - - -
27 H4 18.592 826 1,3-2F 45 1,3-octadiene - 0.17 - 0.38 - 0.14 -
33 H5 21.402 881 1,3,5-3% =/ 1,3, 5-octatriene - 0.18 - 0.15 - 0.16 -
54 H6 30.665 1042 P4 limonene 10 - - 0.11 0.11 0.56 0.47
68 H7 45.657 1265 2- i+ — bt 2—methyldodecane - - - - - 0.60 -
69 H8 48.066 1300 |- =% tridecane 2140 0.58 <0.01 0.20 <0.01 4.08 0.02
71 HY 52,747 1373 3— 3L =% 3-methyliridecane * - 0.09 - 0.11 - 0.33 -
72 H10 54.046 1394 + Bk 7-hexadecene s - 0.11 - 0.18 - 0.13 -
73 HI11 54.469 1400 + Pk tetradecane s 100 0.71 0.08 0.38 0.04 1.04 0.09

2,6,10— = HI3E-pub
76 HI12 57.536 1464 2.6.10-trimethltotradecane = - 1.30 - 0.18 - 1.07 -
77 H13 57.719 1468 2— B B+ DUk 2—-methyltetradecane - - - - - 0.74 -
78 H14 59.001 1494 1-+ 4% 1-pentadecene * - 0.34 - 0.32 - 0.66 -
79 H15 59.31 1501 | F 4% pentadecane s - 2.06 - 0.65 - 0.85 -
81 H16 66.525 1705 2,6,10,14-PF A+ Tk - 9.92 - 1.38 - 3.62 -
2,6,10,14-tetramethylpentadecane *
I 15.86 424 14.52

T R =7 M RN Y T S R R
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R2 PR B R R RS (ROAV=T)

Table 2 Key aroma compounds( ROAV =1)in meat of Chinese mitten crab farmed in three regions
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Fig.1 Total ion chromatogram of volatile compounds

FE(mV/s)

in meat of Chinese mitten crab farmed in three regions
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