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Analysis of Volatile Flavor Components in Red Fermented Soybean Curds

YAN Ping-ping, Yl Jie-rong*

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

Abstract: Volatile flavor components in three different red fermented soybean curds were extracted by a simultaneous steam
distillation extraction method and analyzed by gas chromatography-mass spectrometry. The content of amino nitrogen in
pehtze and soup were determined by formaldehyde titration. Results showed that more flavor components in pehtze were
detected than in soup, which included 18, 24 and 27 kinds of esters, 13, 11 and 15 kinds of aldehydes, 5, 7 and 6 kinds of alcohols,
3, 4 and 4 kinds of ketones and one furan were detected in pehtze from three kinds of sufu, respectively. Among these flavor
components, esters were the major components, and long chain fatty acid esters were accounted for more than 90%. Methyl
pyrazine, linoleic acid ethyl ester and other amphiphilic esters were more abundant in sufu juice. Amino nitrogen in sufu juice
was more than in sufu pehtze, and amino nitrogen contents in three kinds of sufu revealed a significant difference.
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Table 1 Volatile flavor components in pehtze and juice of three kinds of red fermented soybean curds
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i LR BT 1] /min &2 BRI R T PTG ANAN BN EEIENEEN NG
2 Vi 2 Vil 2 Vi
1 12.728 2-btenal 2- | J#E 0.027 0.019 0.047 0.056 0.081  0.060 871
2 13.093 3-methylbutanal 3- FJ& T i 0.415 0.456 0.588 0.560 0.108  0.090 948
3 13.661 2-methylbutanal 2- FJ& T i 0.128 0.141 0.214 0.252 0.047  0.037 872
4 15.785 pentanal ¥ /i — — 0.068 — — — 821
5 24.013 hexanal % 0.164 — 0.287 — 0.440 0.075 912
6 26.972 furfural i 0.031 0.036 0.060 0.042 0.034  0.030 877
7 29.243 (E)-2-hexenal (E)- 2-CU )l 0.014 — — — 0.039 — 827
23 8 34.612 heptanal J5¢ i — — 0.024 — 0.023 0.013 815
9 35.27 3-(methylthio) 0.028 0.029 0.051 0.052 — 0012 851
propionaldehyde3- FF 7 3 4 i
10 40.545 (2)-2-heptenal, (2)-2-P i — — 0.023 — 0.027 — 828
11 41.502 benzaldehyde 7 FH i 0.010 0.010 0.157 0.117 0.034 — 925
12 49.469 benzeneacetaldehyde 2 2, 0.201 0.264 0.751 0.721 0.156  0.121 953
13 50.406 (E)-2-octenal, (E)-2-3 Kk 0.017 — 0.031 — 0057  — 830
14 54.497 nonanal T/ — — 0.030 — 0.028 — 812
15 71.559 (E,E)-2,4-Decadienal,(E,E)- 2,4-%% — )% 1 0.025 0.008 0.034 0.011 0.081 0.010 872
16 83.095 5-methyl-2-phenyl-2-hexenal5 — — 0.033 — — — 870
- O -2- 2R 0 -2- O BE IR
e 11 8 15 8 13 9
METE L 1% 1.043 0.965 2.398 1.811 1.155 0.448
1 9.507 2,3-butanedione 2,3- T i 0.065 0.045 0.029 0.027 0.029 0.021 908
) 9.803 (E,E)-5,9-dodecadien-2-one,6,-[ii o B 0.038 o B B 810
B 10-dimethyl-,(E,E)-6,10- — F1 3£ -5,9- - —fi — ¥
3 15.6 2,3-pentanedione 2,3- 1% i 0.018 0.009 — — — — 830
33.149 2-heptanone 2- Jififi 0.026 0.013 0.101 0.081 0.048 0.018 912
53.174 2-nonanone 2- i 0.021 0.019 0.060 0.035 0.020 0.021 893
TLIEN 4 4 4 3 3 3
B 4 E 1% 0.130 0.086 0.228 0.143 0.097  0.060
1 10.565 ethyl acetate 2,12 2.1 0.713 0.507 1.107 1047 0936 0916 925
2 16.614 ethyl propionate /A1 Z. i 0.100 0.040 0.046 0.028 — — 926
3 20.374 ethyl-2-methyl propanoate2- /1 3 PN iR 15 0.011 — 0.064 0.060 — — 888
4 24.9 ethyl 2-hydroxy propionate,2- ¥2 L N IR £ I 0.010 0.011 0.573 0.461 0.176  0.129 941
5 28.602 ethyl-2-methyl butyrate2- F13E T 2 Z. /8 0.015 — 0.057 0.042 — — 889
6 34.246 ethyl valerate %2 Z. 15 — — — — 0.027 — 841
7 37.975 ethyl-3-hydroxybutyrate3-#53& T 12 .15 0.013 — — 0.099 — — 800
8 41.148 ethyl-4-methyl pentanoate4- 1 %& %% 2. Tk 0.019 — — — — — 845
9 44.455 ethyl caprate (/2 £ 0.087 0.035 0.922 0.502 8.644 2.735 901
10 49.45 ethyl phenylacetate < 2,1 Z. g 0.011 0.030 0.088 0.032 — — 938
11 53.574 ethyl heptylate PJifig Z.1ig — — 0.069 0.066 0.070 0.018 883
12 54.058  ethyl-3-methyl thiopropionate3- R IL AR 28 — — 0.031 — — — 803
i3 13 60.249 ethyl-succinate ] & Z. g — — 0.046 0.043 — — 907
14 61.249 ethyl-4octenoated- 47 & 2.1 0.023 — 0.022 — — — 839
15 61.83 ethyl caprylate 3=1R £ I 0.316 0.067 1.046 1.251 0.398 0.128 919
16 63.812 ethyl 3-pyridylacetate3-lL i 2 /2 2. Ik 0.013 — — — — — 809
17 69.365 ethyl pelargonate T Z.1i — — 0.042 0.031 0.021  0.013 809
18 73.774 ethyl phenyl propionate KN R £, 1 0.259 — 0.030 0.040 — — 936
19 76.385 ethyl caprate %1% £ 0.026 0.031 0.055 0.194 0.022 0.031 870
20 83.711  nonanoic acid, 9-0xo-, ethyl ester9- 4 TRE L1 0.013 0.012 0.064 0.031 0.064  0.019 875
21 85.623  ethyl 3-hydroxy tridecanoate3-}2 3+ =R LT — — 0.091 — — — 820
22 89,202 2,2,A-trimethyl-1,3-pentanedi-ol diisobutyra . 0211 . . . . 853
te2,2,4- =3k -1,3- R SR T R
23 99.011  ethyl-3- hydroxyl laurate3-J33& -+ 15k 2. — — 0.023 — — — 801

24 102.552 ethyl myristate A 5 5E R L5 0.142 0.206 0.735 0.806 0.221  0.351 888
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25 109.22 ethyl pentadecylate + 11./% 2.1t 0.043 0.098 0.110 0.677 0.061 0.128 864
26 111.602 methyl palmitate /<& FF fig — — — — 0.036  0.032 841
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28 114.927 ethyl 9-hexadecenoate9-1-/Jii i £ g 0.163 0.393 0.510 1.459 0.225  0.564 909
[i 29 116.595 ethyl palmitate /N2 £ 21.941 23.865 26.338 27.003  17.912 21.740 872
30 122.647 ethyl magarate -G 25 0.040 0.067 0.091 0.192 0.141  0.204 871
31 128.03 ethyl linoleate Vi % 2. 1§ 46.496 47.211 34.070 34.617  41.411 42968 927
32 128.489 ethyl oleate I Z. g 23.435 22.286 22517 22173 20676 20.726 873
33 129.607 ethyl stearate i I 2 £ 1§ 0.945 1.554 2.104 3.304 3.697  5.390 890
ik 24 18 27 24 19 18
A RETE W % 94.876 96.600 90.959 94249 95193 96.322
1 18.567 3-methyl-1-butanol3- 13t 1- ] % 0.419 0.245 0.727 0.428 0.192 0.116 921
2 18.895 2-methyl-1-butanol2- 3 -1- ] i 0.184 0.121 0.352 0.334 — — 858
3 28.895 2-furanmethanol2-: i 1 i 0.062 0.053 0.066 0.049 0.034  0.024 909
i 4 30.716 1-hexanol 1- CLJi% 0.083 0.024 0.105 0.052 0.155  0.048 906
5 42.753 1-octen-3-ol 1- ¥4 -3- 0.046 — 0.110 0.095 0.065 0.014 876
6 55.573 phenylethyl alcohol 2 2./ 0.172 0.073 0.591 0.118 0.077  0.032 924
7 71.719 2,4-decadien-1-012,4 %¢ — 47 -1- Ji% 0.019 — — — — — 805
Fh 7 5 6 6 5 5
AR AR 1% 0.985 0.516 1.951 1.076 0.523  0.234
- 1 26.259 pyrazine, methyl- FF &L 0.038 0.063 — — — — 899
2 35.841 pyrazine, 2,6-dimethy 0.055 0.057 — — — — 914
1-2,6- — F LNt eE
ik 2 2 0 0 0 0
AR EE I % 0.093 0.120
Bem 1 43.919 furan, 2-pentyl- 2- &L 0.100 0.018 0.149 0.117 0.329  0.058 899
T 1 1 1 1 1 1
A RETE % 0.100 0.018 0.149 0.117 0.329  0.058
1 14.416 isoxazole % — 0.007 0.044 — — — 812
2 42.241 phenol &} 0.559 0.173 0.139 — — — 951
3 48.557 eucalyptol #& i 0.014 — — — — — 837
Hua 4 69.494 estragole J & I 0.021 — — — — — 847
5 70.125 indole 1[I 0.131 0.028 — — — — 912
6 71.19 2-methoxy-4-vinylphenol4- 0.233 0.145 — — 0.048 0029 940
LA -2- AR SR
74171 eugenol 1 17} 0.478 0.070 — — — — 934
92.27 cedrane, 8-propoxy-8- 4 & EHIALE — — 0.027 — — — 870
ik 6 5 3 0 1 1
ST 1% 1.436 0.423 0.210 0.048 0.029
R 1% 98.470 98.728 95.895 97.396  97.345 97.152
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Fig.1 Amino nitrogen contents in pehtze and juice of three kinds of red
fermented soybean curds
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