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Abstract: Eighteen pyrazines in 12 aromatic Baijiu were analyzed using liquid chromatography-tandem mass

spectrometry (LC-MS/MS) combined with multivariable statistical analysis,, and the perceptual interactions among
trimethylpyrazine and ethyl acetate, ethyl butyrate, ethyl hexanoate, and ethyl lactate were investigated using the S-curve
method, Feller's additive model, odor activity value (OAV) method, and o-t model. The LC-MS/MS method showed good
linear relationships within the detection ranges (R*=0.995), with the limits of detection being 0.69~43.47 pg/L, the limits of
quantification being 2.10~95.21 pg/L, the intra-day precision << 4.71%, the inter-day precision < 4.11%, and the spiking recoveries
being 82.22%~103.71%. Sauce-flavor Baijiu samples had the highest total contents of pyrazines (10 411.71~32 628.30 pg/L),
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followed by Jian-flavor Baijiu, Sesame-flavor Baijiu, and Dong-flavor Baijiu. Tetramethylpyrazine and trimethylpyrazine

were the two kinds of pyrazines with the highest contents in Baijiu. The orthogonal partial least squares discriminant analysis

(OPLS-DA) model could roughly classify the 12 flavor Baijiu, and the variable importance in the projection (VIP) analysis

allowed 9 key differential pyrazines to be screened out, with 2-methylpyrazine having the highest VIP value (1.33). The

results of perceptual interactions showed that there was an additive or synergistic effect between trimethylpyrazine and ethyl

acetate, ethyl butyrate or ethyl hexanoate, with a masking effect occurring between trimethylpyrazine and ethyl lactate. This

study can provide a theoretical reference for regulating flavor quality of Baijiu.
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Table 1 LC-MS/MS parameters for pyrazines

SHNE 1,

%5 oty 4 AR &A1 /min TR S F (mlz) RIERE/V FHETF (m/z)
1 LIS 10.74 81.05 19 54.20. 28.15
2 2- F ek 15.17 95.10 16 68.15. 54.05
3 2,3- = Hoibk 17.04 109.15 16 68.10. 42.05
4 2,5- =W ook 17.88 109.10 22 41.10. 82.05
5 2,6- = F Kotk 19.33 109.10 19 41.15. 68.05
6 2- LA 25.56 109.15 14 94.05. 82.05
7 =9 ek 15.99 123.10 16 82.10. 55.10
8 2- Tk -3- T Ak 29.12 123.10 19 108.10. 82.00
9 2- TH -6- F AR 30.39 123.10 14 108.10. 82.00
10 2- A Atk 43.85 123.10 14 94.10. 108.05
11 9 P bk 13.96 137.05 21 55.10. 96.10
12 2- L 3,5- W bk 26.62 137.15 26 122.10. 80.10
13 2- LA 3,6- —F Aok 27.55 137.15 26 122.10. 80.10
14 2- LB -3- FAA 35.95 137.05 26 95.05. 109.10
15 2,3- A% 45.06 137.10 14 122.10. 108.10
16 23- Z T3k -5- W kukss 44.80 151.10 20 136.10. 96.10
17 2- T -3- Ttk 46.92 151.10 17 108.10. 122.10
18 (=W hkoba 2- %) P&z 12.83 153.10 14 135.15. 93.95
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Fig.1 Chromatograms of 18 pyrazines in multi-reaction

monitoring (MRM) mode
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Table 2 Linear relationships, limits of detection (LODs), limits of quantification (LOQs), precision and recoveries of 18 pyrazines

&MESE dhik ZEMR B ALK HEAE AodeE

A o Ak Aot 2% r (nglL)  Kugll) Jngll) SR % FE% M %
I o V=110 X 10°x+65.80 X 10° 0.997 101.40~2028.00 4347 9521 050  3.00  99.65
2 2o ook J=L13 % 1054575 % 100 0.995 50.80~2032.00 2098 3824 236 161 8546
3 23 S WAk p=438x 105+19.90x 10° 0999  5.24-524.00 134 366 255 274 10371
4 25- Z Wk p=487x 10547461 x 10° 0999  484-967.00 097 254 023 193 9837
5 26- Z WAk p=294x 1012487 x 10° 0995 4.81-96240 255 329 107 335 9211
6 2 Tk y=404x 10543328 x 10° 0999 5.10-510.00  2.02 463 181 283  105.67
7 = 9 ok y=5.51 x 105+151.82 % 10° 0.997 4.88-9750.00 133 211 329  1.03  90.93
8 2T 3 WA =110 10546580 x 10° 0999  4.86-487.50  0.69 210 102 362 10250
0 2T -6 FHUE =603 x 105+131.94x 10° 0.996 5.00-1000000 1.03 376 094 328  88.84
10 2o otk y=2.84 x 10542067 x 10° 0996  5.15-515.00 240 455 093 199  100.34
1" v P Rtk J=1.55 x 10551731 x 10° 0.997 50.50-20200.00 258 449 139 256  96.53
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15

16

17

18

2- TH 3.5 —F Aok
2- TH -3,6- —F Aok
2- TEEK -3- F Ak
2,3- Z Lok
23- ZTHK -5 Aok
2- T A& -3- F kbR

y=1.78 x 10°x+60.31 x 10’
y=1.39 x 10°x+41.38 x 10’
y=7.19 x 10°x+68.89 x 10
y=1.54 x 10°x+11.32 x 10°
y=4.85 x 10*x+15.32 x 10°

y=2.72 x 10%x+14.14 x 10°

( ZFakotes —0- ) WEE )=9.43 x 10°x+89.49 x 10

0.998

0.999

0.999

0.997

0.998

0.996

0.998

5.50~5 500.00 2.65 4.81 4.48 4.11 82.22

4.50~450.79 1.88 3.00 3.52 3.31 89.49

5.00~500.00 2.30 432 3.49 2.26 91.27

5.05~505.00 1.53 3.95 3.00 2.10 96.48

4.92~984.00 2.65 436 4.71 3.51 96.15

4.97~497.00 1.69 3.34 3.07 2.09 99.55

5.00~500.00 2.47 4.09 3.85 3.13 84.47
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