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Study on Contribution of Volatile Constituents in Daqu Based on DRAUG and SVD
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Abstract

studies of Daqu and flavoring substances of Daqu liquor. [ Method ] Twelve blocks of Daqu were randomly selected from a workshop as samples,

[ Objective | To study major flavoring compositions of Daqu and correlations between flavoring compositions to provide references for

in which flavoring compositions were determined by headspace solid-phase microextraction (HS-SPME) and scan mode of gas chromatography
coupled to triple quadrupole mass spectrometry ( GC-QQQ ). The original data matrix contained peak areas of volatile components tested. After-
wards, DRAUG was used to calculate the number of primary components in the initial data. Then SVD algorithm was used to calculate eigenvalues
and eigenvectors of the initial data. Meanwhile, the data were translated into a series of principal components by eigenvectors. These blocks of
Daqu were classified. Finally the composite score of every block of Daqu was sorted. [ Result] 2-pentyl-furan, phenolics, and esters were main
flavoring compositions of Daqu; sample B17 had the best flavor, and sample B33 had the worst flavor; the correlation coefficient between esters

was greater than 0. 8. [ Conclusion] Major flavoring components in Daqu are phenolics and esters, and there is a substantial correlation between

esters.
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Table 1 Eigenvectors of 34 types of substances

Tz A & Load vector

JP5 IR B! T2 T 3 T 4 Fnr 5 FHisr 6
No. Substance Principal Principal Principal Principal Principal Principal
component 1 component 2 component 3 component 4 component 5 component 6
1 2 - HETHR S -0.000 5 -0.0127 -0.0157 -0.043 4 —-0.066 2 -0.023 6
2 5- W3 -2 - 2 -0.0019 0.0250 0.058 2 0.016 5 0.004 3 0.1357
3 2 — kg 0.000 4 0.002 3 -0.002 4 0.018 1 0.002 2 -0.009 6
4 R L1 -0.1237 0.174 9 -0.462 4 -0.292 6 0.625 1 -0.216 1
5 LN -0.002 0 0.013 4 0.021 3 -0.022 4 0.000 0 -0.0347
6 2-HIE -1 -TH -0.004 4 -0.0207 0.037 2 -0.0399 -0.0473 -0.104 6
7 3-HIE-1-THE -0.021 0 -0.124 4 0.163 1 -0.162 6 -0.1110 -0.380 1
8 3 — 3¢ -0.008 5 -0.005 6 -0.006 5 0.094 2 0.047 8 -0.0457
9 2 — i -0.0015 0.009 8 -0.012 4 -0.018 5 -0.006 1 0.007 0
10 PR £ Wi -0.0255 -0.006 8 -0.147 1 -0.064 4 -0.1237 0.103 9
11 1-CF -0.008 1 0.006 0 0.002 3 -0.078 8 -0.022 1 -0.024 5
12 1 - -0.002 7 0.011 8 0.0111 -0.0009 -0.014 4 0.095 8
13 3 - -0.006 8 -0.003 7 -0.1109 0.713 1 -0.0324 -0.3627
14 ¥R -0.098 1 -0.0450 -0.3145 -0.026 2 -0.3197 0.233 4
15 2,6 - TRTHE-1,4 -8 ") -0.000 4 -0.006 3 0.000 9 0.001 6 0.016 2 0.0125
16 7 i -0.0373 0.080 7 0.3326 0.3300 0.270 8 0.419 7
17 TRk -0.0713 -0.103 7 -0.570 3 0.258 6 -0.258 0 -0.000 8
18 PR Up -0.004 2 0.001 5 0.021 0 -0.101 3 -0.2145 -0.1055
19 4R LT -0.034 2 0.007 2 -0.0129 0.074 7 -0.0125 0.022 9
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HFR1
12X 1] Load vector
s YA TR F 1 F g2 F g3 F 4 FHsr 5 FH5r 6
No. Substance Principal Principal Principal Principal Principal Principal
component 1 component 2 component 3 component 4 component 5 component 6
20 KR g -0.041 4 -0.008 5 -0.0715 0.049 7 -0.033 3 0.158 4
21 H R -0.384 1 -0.8875 0.0335 -0.014 2 0.202 9 0.014 3
2 K27 g -0.0123 -0.0195 -0.167 8 -0.077 8 -0.126 5 0.1329
23 + MR -0.0329 0.0259 -0.0155 -0.000 1 0.048 8 -0.0717
24 2,6 - AT R -4 - (1 =) BT R -0.000 4 -0.000 2 -0.006 8 0.043 7 -0.002 0 -0.022 2
25 2,5 - “HI%E -3 —n LN -0.002 2 -0.001 2 -0.036 2 0.232 6 -0.010 6 -0.118 3
26 P -0.049 8 0.014 5 0.077 3 -0.096 3 -0.098 7 -0.178 7
27 VU -0.1458 0.1336 -0.1259 -0.001 6 0.148 4 -0.175 4
28 13 — HIEA- UL 2, 58 -0.0199 -0.002 1 -0.005 7 0.075 5 0.010 2 0.035 8
29 T HER R -0.076 2 0.0312 -0.018 8 -0.096 3 -0.047 5 -0.126 7
30 KRR 2, g -0.808 6 0.3253 0.2122 0.050 1 -0.145 4 -0.164 6
31 R\ -0.027 0 -0.053 0 0.175 4 -0.227 4 -0.336 4 -0.0752
32 + B2 2T -0.018 8 0.009 8 -0.006 8 0.002 8 -0.016 2 0.038 2
33 MR 2. g -0.288 7 0.105 2 -0.216 8 -0.1115 -0.123 6 0.373 8
34 IR 2T -0.2177 0.0715 0.0579 0.085 7 0.194 0 0.253 6
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Table 2 Data of the first and second principal component in Daqu

samples
HEAS HAS
Name of Number of PCl1 pPC2
each sample each sample
B5 15 - 100 835 440 -91 596 604.70
B9 25 190 188 398 103 744 729.00
B15 35 —-64 087 226 -86 568 199. 10
B17 45 844 198 154 -39 581 104.20
B25 5% - 170 075 482 17 077 910.33
B33 65 —-233 845 334 —-41 346 252.30
C6 75 —-66 619 100 100 361 486.90
8 85 - 117 383 907 172 255 221.40
C33 9% -133 922 256 -84 215 743.40
C34 10 5 —49 834 633 -3 056 777.05
C42 11 % -74 317 077 -127 936 287.00
C43 12 5 —23 466 096 80 861 620.27
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Fig.1 Classification figure of each sample
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Table 3 Order of composite scores
FEA 2 FEah S LE1R0Y HER
Name of Number of Composite
each sample each sample score Order
B5 1 -90 562 359 9
B9 2 166 792 414 2
B15 3 —-61 876 247 6
B17 4 691 422 827 1
B25 5 - 138 828 627 11
B33 6 —-201 439 271 12
Co 7 —-42 377 030 5
C8 8 —82 503 999 8
C33 9 -116 717 925 10
C34 10 —-40 081 615 4
C42 11 —-171 801 764 7
C43 12 —-12 026 402 3
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ToARX  MA R BN T 0.3 ~ 0.5 i, B8 AR IR A G s 24
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Table 4 Correlation coefficients between substances
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