DOI: 10. 13995/j. enki. 11 — 1802 /ts. 201612028

12 1 2% 3 4 4 12 12
I 550081)
2( 550025)
3( 550025) 4( 551800)
11 11
100%
N . 4 12 .
1
2 .
1
1.1 .
. : 8
20 50 ( )
ta ©JS1.JS2.JS3 . JS4. JS5.JS6. JST . IS8
. 1.
5-8 1

Table 1 The liquor samples

9 19 1% vol
Js1 53 2013
6 Js2 53 2013
1s3 52 2013
Js4 51 2013
94.7% o 1S5 51 2013
Js6 48 2013
187 53 2015
Js8 53 2015
. . MT 53 2012
Wz 53 2014
. . YB 53 2014
. TC 53 2015
YX 53 2015
: ( E-mail: yudeshun@ oT 3 2015
_ 7] 53 2015
vip. skleg. cn) o Q) 53 2014
12013 ( WLY 52 2014
20134) HX 56 2014
22016 - 06 — 19 22016 08 —22 SH 52 2014
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: ( =99.5% 1) . ' ( headspace—solid phase microextraction HS—
( =99.5% 2) .2- ( = SPME) .
99.5% 3): ; 1.2.3 HS-SPME
: o 2mlL 5 mL
o 35 C
1 7890A ( gas chromatography 15 min 250 °C GC
GC) 7890A-5975C - ( gas chro— 5 min 1 ~2 mm 30
matography-mass spectrometry GC-MS) : Agilent min GCMS  GC
; ( solid phase microextraction 5 min,
SPME) 57328-u ( Divinylbenzene / Car— 1.2.4
boxen /Polydimethylsiloxane DVB/CAR/PDMS) Aglient Chemstation ; SPSS 21.0
SPME : supelco o  EXCEL o
1.2
2
1.2.1
. \2- 2.1 N
2 mL 100 mL 1.3.1 1.3.3 HS-
60% 100 mL, SPME 1.3.2
10 mL 0.2 mL2% GC-MS GC-MS
10 mL . N o NIST11
1.2.2 >80% GC
: Cp-wax 57 CB (50 m x0.25
mm 0.20 um) ; 1250 °C;
(99.9999% ) 0. 8 mL/min; 19 57
30:1; 135 C 5 min 5 °C /min ( 3 ) 11
100 C 2 min 10 °C /min 160 C ( 85% )
15 min; :0.6 wlo !
: 70 ev 11
230 C 280 C 2,
m/z 30 ~500 NIST11 : -
2 11 :mg/100mL
Table 2 Quantitative results of 11 kinds of flavor compounds in different liquor
JS1 33.75 171.55 71.95 14. 09 39.97 199. 64 19.91 41.53 99. 06 126 29.98
JS2 35.52 190. 89 70. 16 15.45 35.3 222.78 17.76 35.85 83.9 122.16  25.92
JS3 30. 15 156. 08 62. 18 13. 14 16. 95 121.79 16.29 32.87 84.12 112.18  33.08
Js4 33.11 131. 48 67.26 16. 38 15.16 110. 38 18.51 37.39 71.82 106.32  42.04
JS5 31.13 173.59 60. 83 14. 84 26. 64 179. 34 16.7 34.96 75.77 131.17  33.89
JS6 29.49 149. 66 51.61 14.56 12.16 114. 02 16. 64 34.8 65. 03 132.79  34.14
JS7 39.67 192. 4 86.37 15.42 14. 64 143. 85 19. 15 36.97 75.5 146.22  36.52
JS8 36. 74 189.97 84.36 14.7 22.03 159. 18 19.13 40. 23 85. 44 139.6 34. 68
MT 38.71 164. 74 76.24 9.07 4.83 33.08 14.94 38.29 148.78 110.84  24.86
Wz 29.52 164. 53 57.34 9.61 20. 56 162.13 16. 48 41.9 128.6 122. 15 16.99
YB 30.78 197. 24 63.29 10. 45 12. 41 59.73 11. 88 30. 89 195. 09 129.51 19.51
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2
TC 27. 67 171. 84 53.26 6. 66 11. 46 73.98 10. 67 29. 04 140. 21 119.75 9. 36
YX 22.4 187. 47 46. 1 7.09 5.01 66. 29 10.73 23.58 102. 31 150.76 17.34
GT 33.74 288.72 64. 99 9.23 7.46 142. 05 14.92 31.22 114.94 205.29 23.63
7] 33 205. 38 71 8.78 18. 56 94. 27 16. 25 39.91 163.9 133.8 12.83
QJ 29.55 174. 83 62. 45 10. 37 13.96 60. 4 17.38 41. 08 155.93 125. 88 23.68
WLY 15. 84 63.72 27.72 7.58 4.44 12.72 7.85 21.54 141. 85 47.42 9.51
HX 2.41 128.76 6.41 0 3.06 11.23 11.95 21.39 46.8 48.3 0
SH 3.53 16. 06 5.94 0 0 10. 51 61.6 70. 47 148.3 21.09 0
2.2
SPSS 21.0 JS1.JS2.JS3.J54.JS5.7JS6.
MT.WZ.YB.TC.GT.YX.WLY.HX N
N JS7.
JS8.7J.QJ.SH . 2
2.2.1 o SPSS 21.0
1 (0 1) "
3.
3
Table 3 Standardized data
Z( Z( ) % ) % ) % ) A ) ) ) ) U ) U )
JS1 0. 601 0. 090 0. 868 0.779 2.122 1. 349 1. 501 1.338 -0. 198 0. 184 0.613
JS2 0.792 0. 489 0.773 1. 081 1.719 1. 689 0. 887 0. 495 -0.574 0. 084 0.263
JS3 0.214 -0.228 0.347 0. 568 0. 135 0. 206 0. 466 0. 052 -0.569 -0.174 0. 881
JS4 0.533 -0.735 0.618 1.287 -0.020 0.038 1. 101 0.724 -0.874 -0.326 1. 654
JS5 0.320 0.132 0.275 0. 945 0.971 1. 051 0.584 0.363 -0.776 0.318 0.951
JS6 0. 143 -0.361 -0.216 0. 883 -0.278 0.091 0. 566 0.339 -1.042 0. 360 0.972
MT 1.135 -0. 050 1. 097 -0.336 -0.911 -1.097 0. 080 0. 857 1. 037 -0.209 0.171
Wz 0. 146 -0.054 0. 089 -0.216 0. 447 0.798 0.521 1.393 0.536 0. 084 -0.508
YB 0.282 0. 620 0. 407 -0.029 -0.257 -0.706 —-0.795 -0.242 2. 186 0.275 -0.290
TC  -0.053 0. 096 -0.128 -0.871 -0.339 -0.497 -1.141 -0.517 0. 824 0.022 -1. 166
YX -0.619 0.418 -0.510 -0.775 -0. 896 -0.610 -1.124 -1.327 -0.117 0. 825 -0.478
GT 0. 600 2.504 0. 497 -0.300 —-0. 684 0.503 0.075 -0.193 0.197 2.238 0. 065
WLY -1.325 -2.131 -1.490 -0. 667 —-0.945 -1.396 -1.947 -1.630 0. 865 -1.852 -1.154
HX -2.769 -0.791 -2.627 -2.349 -1.064 -1.418 -0.775 -1.653 —-1.495 -1.829 -1.974
2.2.2 4
2 SPSS Table 4 Results of principal component extraction
4 1% 1%
1 6.472 58. 836 58. 836
80% 4 2 2.003 18.213 77. 049
3 1. 167 10. 612 87. 661
87.661% 4 0.753 6. 848 94.509
o 5 3 5 0. 387 3.518 98. 027
3 6 0. 098 0. 895 98. 923
7 0.07 0. 633 99. 556
8 0.032 0.294 99. 85
9 0.01 0. 094 99. 944
10 0. 004 0.04 99. 985
11 0. 002 0.015 100
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5

Table 5 Component load matrix

1 2 3
7( ) 0. 887 0. 327 0.274
Z ) 0.472 0.679 -0.537
7( ) 0. 896 0.313 0.264
7( ) 0. 874 -0.24 0.212
7( ) 0.742 -0.369 —-0.044
Z ) 0. 856 -0.186 -0. 301
Z( ) 0. 873 -0.362 -0.124
Z( ) 0.872 —-0. 086 0.227
7( ) -0.102 0.732 0. 587
) 0.616 0. 628 ~0.412
Z( ) 0. 838 -0.201 0.123
5 1
N 1 N
; 2
N N 3 ;
3
3
( 6) 6
o 6
3 o
F, =0.137 x Z( ) +0.073 x Z( ) +0.138
x Z( ) +0.135 x Z( ) +0. 115 x Z(
) +0.132 x Z( ) +0.135 x Z(
) +0.135 x Z( ) —0.016 x Z( )
+0.095 x Z( ) +0.13 x Z( )
F, =0.163 x Z( ) +0.339 x Z( ) +0.156
x Z( ) —0.12 x Z( ) —0.184 x Z(
) —0.093 x Z( ) —0.181 x Z(
) —0.043 x Z( ) +0.365 x Z( )
+0.313 x Z( ) 0.1 x Z( )
F, =0.234 x Z( ) —0.46 x Z( ) +0.226 x
Z( ) +0.182 x Z( ) —0.038 x Z(
) —0.258 x Z( ) =0.106 x Z( )
+0.194 x Z( ) +0.503 x Z( ) -

0.353 xZ( ) +0.105xZ( )
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Table 6 Coefficient matrix of component score

1 2 3
Z( ) 0.137 0.163 0.234

7 ( ) 0.073 0. 339 -0.46
7 ( ) 0.138 0.156 0.226
7 ( ) 0.135 -0.12 0.182
Z( ) 0.115 ~0.184 ~0.038
7 ( ) 0.132 -0.093 -0.258
7 ( ) 0.135 -0.181 -0.106
7 ( ) 0.135 -0.043 0.194
Al ) -0.016 0.365 0. 503
Z( ) 0. 095 0.313 -0.353
Z( ) 0.13 -0.1 0. 105

7
Table 7 Principal component score
F, F, F,
JS1 1.218 7 -0.749 6 0.010 2
JS2 1.054 7 -0.5779 -0.457 4
JS3 0.356 5 -0.5375 0.108 0
JS4 0.724 6 -1.0379 0.701 6
JS5 0.762 6 -0.649 8 -0.453 3
JS6 0.3615 -0.678 5 -0.244 9
MT 0.1212 0.893 7 1.565 0
\¥4 0.347 8 0.008 1 0.219 4
YB -0.172 6 1.504 1 1.069 1
TC -0.6255 0.870 3 0.201 3
YX -0.724 8 0.799 6 -0.942 2
GT 0.483 5 1.901 7 -1.787 0
WLY -1.747 6 -0.5149 1.464 4
HX -2.160 6 -1.2314 -1.4543
( 1 ) o
1 14 3 )
PC1 VPC2
PC2 ;
PC1 PC2 o 11



o

2.000 &
1.0001 e o
5 e
$ 0.0001 &

—1.0004

—2.000

—2.000 -1.000 0.000 1.000
PC1

1
Fig. 1 Scatter plot of the PC1 and PC2 component scores

2.2.3
7 SPSS 21.0
( HCA)
14
( 2) . 2 14
6 :6 ; WLY |
HX » YXLGT ; MT.YB.TC
; WZ.TC o
159 5 10 15 20 25
1S5 5]—
=
1S4 T
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YB ():I—‘i
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Fig. 2 Dendrogram of clustering analysis
2.2.4
3
14
6 1
2 5
2 (IS7.JS8) 3 (7
QJ.SH) SPSS Fisher
8 8 0
Fisher
Z, =4.726 x F| —4.465 x F, - 0.354 x F, - 4.041
Fisher

Z, =-3.544 x F, +3.349 x F, +0.266 x F, - 2.576

8
Table 8 Coefficient of classification function
Group
1 2
F, 4.726 -3.544
F, —4. 465 3.349
Fy -0.354 0. 266
( ) —4.041 -2.576
Z, > 7, 1( ) Z,
< Z, 2( )
9 o
9 Fisher

Table 9 Score of Fisher discriminant function

7, A Z A
JS1 5.071 -9.409 YX -10. 307 2.123
JS2 2.925 -7.800 GT -9.305 1.371
JS3 -0.054 -5.566 WLY -10. 109 1.974
Js4 3.779 -8.441 HX -7.774 0.222
JS5 2. 196 -7.253 JS7 -0.977 -4.874
JS6 0.909 -6.289 JS8 -0.260 -5.412
MT -7.608 0. 100 7] -8.144 0.502
WZ -2.708 -3.576 QJ -7.181 -0.221
YB -11.835 3.271 SH -3.601 -2.906
TC  -10.806 2. 498

9 8 Fisher
Z,>7, 1( )
Fisher Z, < Z,
2( ) 14 5
100% o
3
11
(1) 3
;(2)
6 6 ; WLY.
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Discussion of the origin traceability of Jinsha liquor by using flavor compounds

ZHANG Qing-ya'> YU De-shun' > QIU Shu-yi’ WANG Chang-cun®
ZOU Jiangpeng’ MA Longdi'*> YU Hai'*

1( Research Center of Supercritical Fluids State Key Laboratory of Environment Geochemistry
Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China)
2( College of Chemistry and Chemical Engineering Guizhou University Guiyang 550025 China)
3( Province Key Laboratory of Fermentation Engineering and Biopharmaceutical Guiyang 55025 China)
4( Guizhou Jinsha Jiaojiu Co. Ltd. Jinsha 551800 China)

ABSTRACT Contents of 11 kinds of main flavor compounds in liquor from different producing areas and flavor types
were determined and measured by chemometrics methods including principal component analysis cluster analysis and
discriminant analysis. The results showed that contents of liquor from different origin producing areas were significant
different. A discriminant model for liquor from Guizhou Jinsha was established based on chemometrics analysis and its
discriminant accuracy reach 100% . The results showed that it was a very effective and accurate method to study the ori—
gin traceability of liquor through flavor compounds and was useful for quality control of related enterprises’ products and
their origin traceability.

Key words flavor compounds Jinsha liquor; origin traceability
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