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Fig.1 Comprehensive dimens gas chromatography-sulfur chemiluminescence detector spectra of 6 kinds

of Wulj au ma-type Baijiu
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Tab.2 Composition of volatile sulfur-containing compounds in 6 kinds of Wuling soy sauce aroma-type Baijiu

e fe ik o p/ (gl ™)
iy /s SJ1 SJ2 wJ YJ 7) LJ
PSS
1 o5 P T 450,2.12 8.10+1.36 6.10+1.23 2.33+1.69 6.81+0.85 11.08£5.93 5.41+0.86
2 IE T i 535,2.42  0.46+0.14 0.65+0.21 0.65%0.04 0.79=0.04 0.48+0.16 0.59 +0.07
3-H 22 T hi 540,2.62 1.22+0.91 1.58+0.09 2.70+0.36 1.4520.86 3.78+0.41 1.41+0.76
N 225517+ 3073.70+ 3238.97+  405.75+ 4088.84+ 1291.29 +
4 s 720, 2.43
768. 54 448. 43 350. 92 104. 49 791. 19 106. 35
iNan 2264.95 3082.03 3244. 65 414. 80 4104. 18 1298.70
ALES
5 TR 1R s 685,2.27 5.68+0.70 21.56 £2.24 19.60 +2.64 9.57 +0.83 24.19 +3.07 2
6 AT R AR 1005,2.76 1.18+0.38 3.23+0.32 2.57+0.48 1.22+0.16 3.40£0.27
7 i 2R LR 1655,2.48 4.19+0.22 3.53+0.06 3.50+0.30 3.53+0.59
8 3-H B R £ Hg 1950,2.60 8.73+1.33 22.94+4.07 11.63 £1.59 7.00+0.11 26.
9 At £ R iR 2395,2.31 0.63+0.09 0.19%0.09 0.37=0.07 0.38 =0: .8f5m
10 AR T iR 2540,2.21 4.06+0.82 2.48+0.88 1.91+0.82 4.06+0.53 1.03 +1.01
N2k 24.47 53.93 39.58 25 36.91
EZ2iliS
11 T T 1065,2.94 0.70+0.40 2.74 +0.35 236 +£0.40 2.21 +0.07
12 I TR 35 PP 5 g 1235, 2.68 NQ ND ND ND
13 T3 R 1490, 2.66 10.64 +1.34 16.79 +1.75 13.64 £1.79 6.99 +0.46
14 PO (2-F R 3-mmi 6 ) ik 2195, 2.64  0.53 +0.06 0.37 £0.07 0.25 £0.01
15 PR e — i ok 2475,2.37 1.36 £0.36 0.84 +0.22 0.31 +0.09
/it 13.23 6.25 17.21 9.76
e
16 IS e 1155,2.15 12.80 +5.36 11.37 £0.83 8.92+2.23 18.04 +1.84 10.61 +1.02
17 2, 4- " FEmE 1235, 2. NQ ND NQ NQ
18 2- S g s 1390, 2. 0.33 +0.08 ND 0.54£0.21 0.45+0.03
19 4,5- " HIFEwgms 1475, 2. 4.82 +1.61 ND ND 3.21 +0.65
20 AR TBE M 2480, 2. 1.48 +0.68 2.2+0.43 10.36+0.38 1.3+0.42 1.64+0.14
iNas 33.94 18.72 19.28 19. 88 15.91
BEWY IS
21 BEWY ND NQ NQ NQ NQ
22 2- HH 2 U S E Wy -3 - il 1.81£0.78 2.78 +0.38 2.13+0.21 1.44+0.26 2.31+0.50 1.46 +0.21
23 3-WEWY FH ND 0.15 +0.09 ND ND 0.16 +0.07 NQ
24 2265, 2.17 20.55+0.25 24.87 +0.68 24.09 +0.42 21.09 £0.06 22.86 +0.72 21.83 +0.17
25 390, 2.37 10.95+2.50 4.77 +1.68 3.66+1.23 3.66+0.44 2.94+1.68 2.07 +0.26
26 2480, 2.36 NQ ND ND NQ ND ND
33.31 32.57 29.88 26. 19 28.27 25.36
27 1,3-HEkE 2240,2.40 2.87 £0.81 2.58+0.59 NQ 1.92+0.71 0.99+0.17 1.14 £0.38
/Nt 2.87 2.58 NQ 1.92 0.99 1. 14
TS
28 i MR g /2-FF BEmEw; - 760, 2. 48 NQ NQ NQ NQ NQ NQ
29 2-ZERILmEML/ y-GRAC T IEE Y 2155, 2.26 NQ ND ND ND ND ND
Bt 2365. 04 3226.43 3347.23 494.20 4231.82 1387.78
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Tab.3 Linear equations and coefficients for external standard quantification of 23 volatile sulfur-containing compounds

ha= AR/ EA CAS etk i R? RMEVERE (pg- L)
1 975 P 1 870-23-5 y =42. 826x +3. 160 4 0.9930 0.0005 ~5
2 E T i e 109-79-5 y=123.92x -3.766 0.987 8 0.0002 ~6. 67
3 3-H 2T i 2084-18-6 y=10.711x +1. 066 9 0.9314

4 PR i 7493-1 y =2.886 7x +15.792 0.999 8

5 At 2 B2 g 1534-08-3 y =18.447x +8.506 6 0.974 6

6 TR A TR g 2432-51-1 y =39. 156x +1.299 4 0.9917

7 L 2R TR 4455-134 y=12.352x-5.903 8 0.98% 7

8 3-HERIE TR 2 Bg 13327-56-5 y =10.305x —8. 653 2 0.9835 0.05 ~10

9 TR AW 73T 13678-68-7 y =88.039x - 0. 063 .9 0.0025 ~6. 67
10 T AR Y g 13679-61-3 y=20.198x + 1. 346 7 34 0.005 ~15
11 P et i 1 110-81-6 y=110. 15x’A 206 946 6 0.001 ~2.5
13 TR =k 3658-80-8 y=2835.3x - I 0.990 5 0.0667 ~13.3
14 FH L (2- PP -3 -k g 5 ) — it ik 65505-17-1 0.9979 0.0005~2.5
15 PP oA L — Ak 57500-00-2 0.9871 0.0005 ~5
16 WE M 288-47-1 0.977 0.0005 ~10
18 2- AR g 14542-13-3 0.979 8 0.0005 ~2.5
19 4,5 g 35819 0.956 2 0.1~5

20 TR 95§ =29.108x +2.395 1 0.9025 0.05 ~2
22 2- B DY S 3 -3 -l 13679-8 y =30.049x —4.913 0. 966 2 0.001 ~13.33
23 3-WEW} F %4 y =54.566x +1.5523 0.9915 0.001 25 ~6. 67
24 2-BEW} F 1998/3/3 y =22.843x - 72.558 0.9915 1 ~50
25 2-WEWYIRIR LT 10-04-0 y=28.195x +1.079 2 0.998 1 0.005 ~5
27 1,3 505-23-7 y =27.002x —0. 194 2 0.996 7 0.05~2.5
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Tab. 4  Principle components cumulative contribution rates of
GC x GC=SCD data of volatile sulfur-containing com-
pounds in 6 kinds of Wuling soy sauce aroma-type Bai-

jiu

IR PCl PC2 PC3 PC4 PC5 PC6 PC7

TR/ % 44.1 22,9 10.2 5.62 5.42 2.74 2.4
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Fig.4  Principal component analysis of GC X GC—-SCD data
of volatile sulfur-containing compoundsin 6 kinds of

Wuling soy sauce aroma-type Baijiu
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Tab.5 Volatile sulfur-containing compounds which can distin-
guish the flavor characteristics of 6 kinds of Wuling soy

sauce aroma-type Baijiu
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Difference Analysis of Volatile Sulfur-Containing Compounds in
6 Kinds of Wuling Soy Sauce Aroma-Type Baijiu

LI Xing', WU Liling', PEI Ronghong', ZHU Lin', ZHENG Fuping" "
LI Fan’, LIYi’, SUN Baoguo', TONG Yi*~
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Light Industry, Beijing Technology and Business University, Beijing 100048, China;
2. COFCO Biochemical and Bioenergy ( Zhaodong) Co Lid, Suthua 152001, China;
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Abstract: Volatile sulfur-containing compounds ( VSCs) have the characteristics of intensiv

VSCs in food are below the detection limit of gas chromatography-mass spectrometry which
are difficult to be identified and recognized. Soy sauce aroma-type is a f Baijiu in
China, Wuling soy sauce aroma-type Baijiu, which produced in Hun i e of important

representatives. In order to further explore the composition of important nts of VSCs in soy
sauce aroma-type Baijiu in China, head space solid phase micro- actlo ed with comprehensive
two-dimensional gas chromatography-sulfur chemiluminescence det in this study to analyze
of 27 VSCs were identified in

coexistent in 6 kinds of Wuling soy

, 6 kinds of thioesters, 5 kinds of

the VSCs in 6 kinds of Wuling soy sauce aroma-type Baijiu es
this study, of which 19 VSCs were coexistent and 8 VSCs we

sauce aroma-type Baijiu samples, mainly including

thioethers, 5 kinds of thiazoles, 6 kinds of thiophe d of thlane. The external standard curve
method was used for quantitative analysis of 23 $SCs h#®h signal to noise ratio was greater than 100.
Based on quantitative analysis results, | nent analysis, orthogonal partial least squares

discriminant analysis were used to demonst

Pihe differences in the VSCs contents of 6 kinds of Wuling
soy sauce aroma-type Baijiu samples VSCs with variable projection importance value greater

than 1 were screened out as thegg ce components to distinguish the flavor characteristics of the 6

kinds of Wuling soy sauce grofl egBaijiu samples. It was hoped that the study could provide data

reference for the blendipgWof soYgaffce aroma-type Baijiu and provide help for Baijiu enterprises to

regulate the prod r and improve product quality.
Keywords: soy s aroma-type; Wuling Baijiu; Baijiu; sulfur-containing compounds; volatile flavor
compoun
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