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Fig.1 Total ion count( TIC) chromatogram of

volatile compounds derived from Sample 1

Fig.2 Total ion count( TIC) chromatogram of

volatile compounds derived from Sample 2
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Tab.1 GC-MS analysis result of the two shrimp flavorings
Tt 5 Maillard 475 Ji5 415 % o Maillard 375 5
% B2 I [R] ( min ) 1 £ i} ] (min ) (%) (%)
R. T. after hydrolysis R. T. after MR compounds contents after hydrolysis content after MR
1.90 1.92 = 6.58 3.23
2.83 2.84 2-¥3 5L -2-H JL P I 1.27 1.31
4.10 3.89 LRG3 R 0.55 0.52
- 4.15 4-F3 -5 HL-3-py -2 i - 0.44
- 4. 64 2T - 0.62
4.65 - HH 4 -2 - P il 0.75 -
- 5.50 3-H R TS - 0.49
6.08 6.07 o 0.39 0.46
7.04 - HH IR 0.94 -
- 7.21 2-ZHLRFIE T =k - 0.47
7.93 7.93 THAE T 2.68 3.50
- 8.24 O - 1.26
- 8.52 2- SE NI - 0.58
8.54 8.56 + ke 2.74 0.79
- 9.04 2- T KL - 0.63
9.49 9.50 151 D be 0.33 0.34
10. 58 10. 57 11545 -3 - 2.41 2. 44
11.08 11.08 2- B 4. 06 3.43
11.47 11.47 D-%4 45 0.79 0.75
11.85 11.85 it 1 0.30 0.35
12.39 12.39 2- 1% -1k I 0.44 2.47
12.73 12.72 2- T -1 -2 1.45 1.96
12.96 12.97 1-5 1.57 2.14
13.26 13.26 1-F Jnt s 3.65 4.25
13.75 13.75 231 1.10 1.86
- 14. 10 +H - 0.65
14.14 - VA 1.26 -
14. 48 - 2- 10 -1 - 0.49 -
- 14. 49 B - 0.48
14. 69 14. 68 4 ,6-FF Jms g 8.67 8.32
14.82 14. 81 2,6~ H Lz 2.58 4.59
14.95 14.95 Z A g 1.38 2.02
15.22 15.22 2, 3- " H Jn g 1.19 1.94
15.41 - 3-H L T 1.55 -
- 15.41 2,9- kI - 0.68
15.89 15.89 THE =6 1.22 1.84
16.08 - 2-Z,H-6-F Bt gk 2.36 -
16.19 16.18 2-Z, Ke-5-H B g 2.54 3.60
16.29 16.29 + a4 0.92 0.15
16.44 16. 44 = RN R 6.18 6.25
- 17.10 6~ DU - 0.23
17.13 17.19 3-2,3-2 | 5- F BLn g 0.98 1.34
17.22 17.25 2,3- T H H-5- 2 e g 8.47 7.95
- 17.47 3-2,3-2 5- F BLn g - 2.45
- 17.72 2-H Ke-5-p Bt g - 0.70
17.80 17.80 3,5,5-=H3-2-C 4 1.21 0.39
- 17.90 3,5- F-2-F BL-njp gk - 1.75
18.01 18.00 3,6- " H 3L2-7 FLnp 2.10 2.55




1146 KoE ¥ R 34 &

AL
T o Maillard 347 f5 44 Ft it Maillard 3755
LR B B [ia] ( miin ) LR 7 B[] ( min ) con;pounds Hi(%) F(%)
R. T. after hydrolysis R. T. after MR contents after hydrolysis content after MR
- 18.11 1-(2-PEmE 3L ) -2 il - 0.53
18.27 18.27 2 ,6- "l -3 FL AL 1.56 2.18
- 18.32 3,5- T HIL-2- N BL-nik gk - 0.95
18.42 18.42 5 0.87 2.85
18.51 18.52 3,5- T HIL-2- S5 T L 0.65 1.32
18.63 - PR 0.80 -
- 19.13 R - 0.37
- 19.53 2% il - 0.66
19.60 - LTI 0.68 -
- 19.75 2-FEH-1 - - 0.86
20.07 20.08 2 5- T 3E-3-(2-H1H T3 ) i 0.50 0.50
20.27 20.28 e[| 1.09 0.96
20.38 20.38 2 5- 33 (3-HIH T 3t ik 4.16 0.72
20.51 - o 1.13 -
- 20. 64 1-Z B 3-3- A O - 0.40
- 20.77 2- 55 1 F-6- HH Lk gk - 0.42
20.89 20.90 2,3,5-= B 3-6-5F Lk 1.39 1.50
21.33 - 1,3-8 "B Z R g 0.43 -
2]1.64 21.63 Y33 1.68 0.70
21.89 21.88 1,3-§ % 2.23 0.33
22.23 22.22 2-(3-HHET3L) -3,5- " H JLmpms 0.59 0.50
22.43 22. 44 1-H AR L4 (2- TR 32 ) -3 0.51 0.70
22.98 22.98 IR 0.47 0.38
23.39 - 3-H LT e 0.34 -
23.57 - oK H g 0.31 -
24.02 - 2-Z,[-1-E M 1.03 -
- 24. 32 Sy - 1.00
24. 84 24.83 2N IR fs 1.17 -
25.83 - 2- IR I e 2.53 -
25.99 - 2~ 3 -3 - HH G- R Al s b 0.43 -
37.87 - Fskamg 0.35 -
R2 PERPERMEUSUHMERBEXE DL
Tab.2 Relative percentage of volatile component of two samples
FEh 1 Frii 2
RS sample 1 sample 2
volatile compounds KR (%) KR GE(%)
compounds numbers contents compounds numbers contents
J22% hydrocarbons,, 10 10.99 10 5.13
fiE2% alcohols 9 9.79 10 10. 84
[i%2% aldehydes 1 0.87 4 5.18
fii2 ketones 5 9.53 6 7.81
iR 2 acids 2 1.48 0 0
fie 2 esters 2 0.98 0.52
M2 furans 1 0.44 1 2.47
PR pyrazines 17 40.58 21 47.83
EwALE W) sulfuric compounds 2 3.90 2 5.39
Ji2& aminos 3 8.60 2 3.93
JFAth others 5 12. 84 6 10.90
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Application of SPME-GC-MS in flavor determination of shrimp flavorings

YANG Xi-hong, XIE Wan-cui*, ZHANG Chao-hua, FENG Xiao-min, JI Hong-wu

(Key Laboratory of Aquatic Product Advanced Processing of Guangdong Higher Education Institutes ,
College of Food Science & Technology ,Guangdong Ocean University , Zhanjiang 524088 , China )

Abstract: In order to study flavor determination and evaluation technology of shrimp flavorings, the fresh
Penaeus vannamei shrimphead was used as raw materials, and processing by enzymatic hydrolysis and
Maillard reaction ( MR ) techniques, we obtained an flavoring which has better flavor. Then Solid Phase
Micro-Extraction-Gas Chromatography-Mass Spectrometry ( SPME-GC-MS) was adopted to determine the
characteristic volatile flavors,the different effects of the two processings were discussed. The results indicated
that there were 57 and 63 kinds of volatile compounds identified respectively by comparing their mass spectra
with those contained in the NIST mass spectral database. Among these compounds, most of them were
hydrocarbons, alcohols, aldehydes , kotones, nitric compounds and sulfuric compounds. They cooperate with
each other to make up the specific aroma of shrimp flavor. The results also indicated pyrazines were the
primary constituents of shrimp flavorings. Compare the determination results of samples before and after
Maillard reaction, there were 17 and 21 kinds in the two samples, and the contents were 40.58% and
47.83% respectively. It is also showed that the flavor development function of Maillard reaction is
significant by this study. Therefore ,the product manufactured by Maillard reaction can be used not only as a
seasoning directly,but also can be used as the basic raw material to functional combined seasoning for further
coordination. By this means,the useful range can be expanded in food flavoring industry.
Key words: Penaeus vannamei shrimphead; flavorings; SPME; GC-MS; flavor
Corresponding author: XIE Wan-cui. E-mail ; xiewancui @ 163. com
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