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Extraction and Analysis of Volatile Flavor Constituents of Stinky Tofu

LIU Yu-ping, MIAO Zhi-wei, HUANG Ming-quan, CHEN Hai-tao, SUN Bao-guo
(Beijing Key Laboratory of Flavor Chemistry, School of Food and Chemical Engineering, Beijing Technology and
Business University, Beijing 100048, China)

Abstract: The volatile constituents of stinky tofu from Beijing Laocaichen Food Co., Ltd were extracted by solid phase
microextraction (SPME) or simultaneous distillation-extraction (SDE) and analyzed by gas chromatography-mass spectrometry.
Based on retention time comparison with reference standards and the calculated retention indices, 43 compounds were identified,
including 15 alcohols, 3 organic acids, 8 esters, 3 ketones, 2 aldehydes, 1 phenol, 4 sulfur-containing ethers, 5 heterocyclic
compounds and 2 aromatic hydrocarbons. The area normalization method was used to quantify the relative contents of these
compounds. Both extraction methods allowed the identification of 17 volatile compounds, which consisted mainly of alcohols,
esters, sulfur-containing and heterocyclic compounds. Indole, dimethyl disulfide, dimethyl trisulfide, dimethyl tetrasulfide,
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methyl methylthiomethy! disulfide, phenol, etc made a greater contribution to the odor characteristics of stinky tofu.
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Fig.1 Total ion chromatograms of volatile constituents in stinky tofu
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Table 1 Results of GC-MS analysis of volatile constituents in stinky tofu

AR 2 1 1%

5 AREI T /min EA “SPME  SDE VCRCRE  fREATREL  SCHIRORERIRERDS % ik
2.45 1E A% 1-propanol 0.95 6.51 91 <604 532 MS. S
2.70 2- T1¥% 2-butanol — 0.92 90 604 — MS. S
2.97 2- F3E -1- TN B 2-methyl-1-propanol — 0.14 91 625 622 MS. RI. S
3.46 1E T 1-butanol 5.32 18.54 94 663 662 MS. RI. S
3.98 2- J%E 2-pentanol — 0.55 86 702 — MS
4.69 3- {3 -1- T % 3-methyl-1-butanol — 1.14 90 734 734 MS. RI. S
476 2- i3k -1- T'§% 2-methyl-1-butanol — 0.26 83 737 736 MS. RI. S
5.42 1E %% 1-pentanol — 0.14 90 768 768 MS. RI
SN 7.34 2- FAfiR 3 2,1 2-methylthioethanol — 0.05 93 841 — MS
8.23 1F A% 1-hexanol 0.27 0.55 90 871 871 MS. RI. S
11.70 1- 345 -3- % 1-octen-3-ol 0.23 0.15 83 983 983 MS. RI
15.51 J5 A linalool — 0.17 86 1105 1105 MS. RI. S
15.98 %% 2.1 phenylethyl alcohol 0.18 0.41 94 1120 1120 MS. RI. S
17.88 4-FAHEE 4-terpinenol 0.27 0.62 96 1183 1183 MS. RI
18.31 a - FA Uz alpha-terpineol — 0.15 90 1198 1198 MS. RI
Hit 7.22 30.30
2.92 Z.1% acetic acid 0.83 — 83 621 637 MS. RI. S
Wk 4.28 TN propanoic acid 0.78 — 94 716 740 MS
7~ 6.79 T/ butanoic acid 1.52 — 90 823 822 MS. RI. S
it 3.13 0
6.21 T .1 ethyl butanoate 1.46 0.60 93 803 803 MS. RI. S
6.56 % T HE butyl acetate 3.88 0.12 90 815 813 MS. RI. S
9.02 THRINTE propyl butanoate 0.28 0.27 90 899 900 MS. RI
9.35 AR T 8 butyl propanoate — 0.18 83 909 910 MS. RI
LEES 12.67 1% CLHE hexyl acetate 0.13 — 83 1014 1015 MS. RI. S
14.06 T 5 )X iso-pentyl butanoate — 0.05 86 1058 1059 MS. RI
30.83 [-751& 2.1 ethyl hexadecanoate — 0.07 97 1999 2000 MS. RI. S
31.98 L3R 2,15 ethyl linoleate — 0.51 99 2173 2177 MS. RI
Gt 5.75 1.80
2.72 2- "1 2-butanone 0.08 — 86 605 590 MS
i 8.80 2- ¥l 2-heptanone — 0.15 91 891 890 MS. RI. S
o 9.29  2- HiFE-2- I % -1- il 2-methyl-2-cyclopenten-1-one — 0.03 91 907 914 MS. RI
it 0.08 0.18
6.15 1F CU#% hexanal 0.42 — 90 801 801 MS. RI. S
25 11.02 2% HIi4 benzaldehyde 0.26 — 91 962 962 MS. RI. S
it 0.68 0
12.10 ) phenol 16.70 24.00 97 996 996 MS. RI. S
e it 16.70 24.00
4.88 I3t % dimethyl disulfide 10.97 0.71 9 743 742 MS. RI. S
11.30 I =B dimethyl trisulfide 15.41 1.00 94 970 970 MS. RI. S
=N 16.24  2,3,5- =#iJ% CifE methyl methylthiomethyl disulfide 0.12 0.07 90 1129 — MS
18.98 ZHIEPYRR dimethyl tetrasulfide 3.28 0.11 87 1222 1224 MS. RI
it 29.78 1.89
FR2e S 7.43 2- LN 2-methylpyrrole — 0.04 86 845 — MS
12.00 2-JRHEIR 2-pentylfuran 0.31 0.24 90 992 992 MS. RI
13.36 -2 eucalyptol — 0.18 99 1036 1037 MS. RI. S
17.28 2- [ FEIEW) 2-pentyl thiophene 0.12 0.08 91 1164 — MS
21.31 N5 indole 27.35 36.21 97 1305 1303 MS. RI. S
it 27.78 36.75
5.35 I toluene — 0.17 94 765 766 MS. RI
TS 18.06 % naphthalene — 0.07 94 1190 1190 MS. RI
Hit 0 0.24
it 91.12 95.16
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