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Abstract: A direct injection combined with Gas Chromatogra'phy—Mass Spectrometry (GC-MS) was established to study the variation of

volatile substances in the distilled fermented grains with 100 years and 300 years, and 70 volatiles compounds in Luzhou flavor liquor were
indentified, including 39 esters, 14 alcohols, 6 acids 3'alkanes, 5 aldehyde ketones and other 3 compounds, in which 46 compounds were found

out both in the two kinds of liquors. In the process.of distillation, propylene glycol, 2,3-butanediol, acetic acid, phenyl ethyl acetate, ethyl

myristate, ethyl palmitate, ethy! and ethyl linoleate were all rising, and ethyl caprylate, hexyl butyrate, butyl caproate, ethyl heptanoate,

hexyl acetate, rate butyrate, ethyl pentanoate, isoamyl acetate, n-butyl alcohol, n-amyl alcohol and 2-methyl butanol showed a decreasing
trend. In a 'on,‘xanoic acid, butanoic acid, 1-hexanol, 1-octanol showed an increasing trend. The study initially investigated the difference
of flavo&bsta s in.the distillation liquor from different pit ages, and explored the relationship between the content of flavor substances and
the flow time of liquor in the distillation process of different distillates. The results provided a scientific basis of liquor distillation, efficiently
liquor selectionand optimized storage.
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Table 1 SIM parameters of 32 volatile components

-2 RT/min W AR EEHTI(m/)
1 5.94 B LB 61,70,88
2 1055 TR LBg 71,88
3 12.66 FTE 43,74
4 14.21 L5 KBS 87,7055
5 14.84 S B% LBS 101,85,7357
6 15.29 ETHE 56,41
7 19.14 2-FhTE 70,57,41
8 19.48 FRBE 70,55,42
9 20.91 TR T8 89,71,
10 20.91 TR LS 115,99,88,60
1 21.79 B 70,55
12 2343 AN 84,69
13 26.52 TR A B 117,99,61
14 2753 SR B B 113,101,883
15 28.23 FLBR T s 75,45
16 28.77 B 69,56
17 32.14 TBR T By 117,99
18 32.29 T 82 2B 89,71
19 33.35 FER LY 127,101,88
20 34.25 i 60,45
21 38.38 T84 LBg Mmgp
22 gy EATE 8769

KB LS

23 30.36 8 84,70, /
24 40.34 23- T 45,57
25 41.01 B2 61,45
26 4245 T 73,60,45
27 48.79 164,91
28 2.0 87,73,60
29 w +wWER A 157,101
;( 22 AFARBR T B 284,157,88
31 % 69.62 il 2% 264,222,310
32 70.64 I BR TS 109,95,89
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Fig.3 Typical SIM chromatogram-of baijiu samples
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Table 2 Linear equation, linear range, correlation coefficient, LODm and LOQm of 32 volatile compounds

YRAS I R S e 2 1KLY, hailta
XK ) 56.5%

[l 2 3 73 BRI I NI S i ik A R

R2 R MELMEUEYNEMESIE. &MESEE. HXRY. RHRMESR

75 11 285 PR VS e L B O R M XU A 1k 7 »
ARG TIRAME R, NSRS, &
LY Wi

G FEEL | 4
" Al A3 . .
55 ) CAS AR TN HHE kA BTk
gl #3  %%) @ oo~ %
EES o
1 5939  000141-78-6 LR LB + + C4HgO, < 856 857 . 86 S. RI. S
2 10.082 000105-54-4 TR LB + + CeHp0, 1 102 MS. RI. S
3 13.780  000123-92-2 LRSS + + C7H1402ﬂ109 1115 MS. RI. S
4 14.318  000539-82-2 SRR LB + + CHuo, /7 1120 / 1125 95  MS. RIS
5 18.357  000109-21-7 TEAT B + + CgHyO, = 1197 - 90  MS. RIS
6 20.023  000123-66-0 TR LB + + CeHic0, | 1222 1222 98 MS.RIL S
7 22,070  000106-27-4 T8 S B - + CoHig0, | 1251 1253 74 MS. RIS
8 22.781  000142-92-7 LR B # Cs 1261 1299 90  MS. RIS
9 25618 010032-13-0 3-F A T8 TS + - CyuHy0, 1302 - 64 MS. RI
10 25.749  000591-68-4 SRR T B - + CoHisO, 1304 - 83 MS. RI
11 26.045 000626-77-7 TR A B + + CoHigO, 1309 - 90  MS. RIS
12 27.006  000106-30-9 BB T B + CoHigO, 1325 1328 98 MS.RIL S
13 28.465 000097-64-3 FLB% GBS + CsHiO; 1348 1341 78 MS. RIS
14 31.464 000626-82-4 TET B +  CyHxO, 1397 1399 9  MS. RIS
15 31.622 002639-63-6 T8 TS +  CypHx0O, 1400 1223 87 MS.RL S
16 32.735  000106-32-1 FEE B + +  CyHx0, 1421 1426 97  MS. RIS
17 33.997 002198-61-0 CEE R + +  CyHpO, 1446 1451 83 MS. RI
18 36.720 000540-07-8 TER KBS - +  CyHpO, 1498 - 50 MS. RIS
19 37.686:+ 000138-2 FUBR T BS - + CHuO; 1520 1521 72 MS. RI
20 38.023 000123-29 L8 LB + +  CyHpO, 1527 1530 8  MS. RIS
21 15‘010348—47-7 -2 B -4-TF R B LB + + CgHigO; 1540 - 78 MS. RI. S
22 { 39.590. 013327-56-5 3-W Ak AER LEs + - CgHpO,S 1561 1554 83 MS. RI
23 39,800 019329-80-6 LB F /R B - + CgHiO; 1566 1560 78 MS. RI
24 41.284 / 006378-65-0 TR TS + +  CpHyuO, 1599 1598 91  MS. RIS
25 42.625 000110-38-3 RB LBs + +  CpHyuO, 1631 1636 94  MS.RIL S
26 44.433  000123-25-1 T8 =B + + CgHi, O, 1675 1690 83 MS. RI
27 48.623 000101-97-3 K LB B + +  CyHp0, 1783 1783 90  MS. RIS
28 49.774  000103-45-7 LEK LB + - CioH;,0, 1814 1805 83 MS. RI
29 50.598  000130-36-6 A AEES LB + - CuH;,0, 1836 - 87 MS. RI
30 50.707  000106-33-2 P R BR B - +  CyHxO, 1840 1852 87 MS. RI
31 52.221 002021-28-5 3- K AL LB + +  CyHy,O, 1882 - 94 MS. RI
32 57.714  000124-06-1 + 9 B B + +  CyHy0, 2045 1980 98  MS.RIL S
HTR
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LR
33 61.004 041114-00-5 + A8 LB + +  CyHyu0, 2148 2106 98  MS. RIS
34 64.206 000628-97-7 AZAREL LB + +  CyuHiO, 2256 2292 98  MS. RIS
35 64.655 054546-22-4  JR-9-+ BB LBS + +  CyuHy0, 2272 2274 9% MS. RI
36 69.153  000111-61-5 +NBR TS + +  CyHyO, 2459 2468 99 MS. RI
37 69.585 000111-62-6 hBL LB + +  CyHgO, 2479 2489 9  MS. RIS
38 70.625 007619-08-1 T B85 L ES + +  CyHyO, 2427 2523 9  MS. RIS
39 72.078  001191-41-9 I fRBR L BS + - CyHyO, 2402 2588 99 MS. RI
BE | 4
40 11524  000071-23-8 % - + C3H8O 1052 - 86 = MS. RI. S
4 13.404  000078-83-1 5T + + CiHiO 1102 <1090 86 MS. RIS
42 15328 031087-44-2 2- % F% - + CsHpO 1139 - 83“w..MSs'RI. S
43 16.630 000071-36-3 ETHE + + CsH10 164 1151 91 S. RI. S
44 19.343  000137-32-6 2-F A THE + + CsHpO 1 120 MS. RI
45 19.483  000123-51-3 55 B + + CsHi0 14 1230 MS. RI. S
46 22.243  000071-41-0 5B + + CiHpO |7 1254 / 1233 9  MS.RIL S
47 26.741  000543-49-7 2- R BE - + CHiO 1320 - 83 MS. RIS
48 28.784  000111-27-3 B + + CeHi,O | 1854 1367 87 MS. RIS
49 39.224  000111-87-5 FHE + + CgHiO | 1553, 1595 83 MS. RIS
50 40.347  000513-85-9 23-T=8 ¥ cy& 1578 1599 8  MS. RIS
51 41013  004254-15-3 7B + + CsHg@, & 1593 1615 80 MS. RIS
52 43969  000098-00-0 HBE + - CsHgO, 1664 1671 90 MS. RI
53 53.294  000060-12-8 KB + + CgHpO 1913 1942 97  MS. RIS
LSIDESS \
54 45708 000075-07-0 -3 4 + C,H,0 798 - 83 MS. RI
55 6.4453  000590-86-3 FREE = + CsHpO 967 - 87 MS. RI
56 24.863 000513-86-0 zAgHm + + CiHgO, 1291 1296 86  MS. RIS
57 35.256  000098-01-1 3 + - CsH 0, 1470 1472 90 MS. RI
58 43243  000122-78-1 KB + + CeHsO 1646 2018 91 MS. RI
A <
59 34.128. 000064-1 i3 + + C,H,0, 1448 1458 91  MS. RIS
60 42411 000107-92 T + + C/HgO, 1626 1634 91  MS. RIS
61 22‘000109-52-4 KB + + CsHiO, 1736 1734 83 MS. RI
62 50. 000142-62-1 i + + CeHp,0, 1842 1837 83 MS. RIS
63 54520 000111-14-8 SR + - C/HuO, 1949 1838 83 MS. RI
64 58.049 /000124-07-2 FE + - CgHiO, 2057 2056 83 MS. RI
)
65 11921 003658-94-4 11-=Z8&L-2-FhTH - CoHxO, 1063 - 80 MS. RI
66 12126 003842-03-3 11-ZZAKE-3-FATHR  + CoHpO, 1068 - 83 MS. RI
67 37.693 054815-13-3 11-=ZRAE TR + +  CyHxO, 1520 - 83 MS. RIS
68 46.140  000110-89-4 Ko + - CsHyN 1718 - 86 MS. RI
69 56.531  000108-95-2 X + - CeHeO 2009 - 74 MS. RI
70 59.041  000106-44-5 4-F R By + - C/HO 2086 2087 91 MS. RI
E: HRTH, AT ~RTRILLHKIRE; MS B NIST it & 2k, RIRARGIHETMN, SRAELTM,
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< 3 TEIERIBEIEL NIRRT GC-MS £ELER
Table 3 GC-MS identification of volatile flavor compounds in different pit ages

AR Hdm(mg/l)  FEMRI(mg/L) AMSEE/mg/L)  ZkATE AR AW LR T4
L8 LB 0.01 0.05 0.05~5000 R2=0.996 y = 2.5539x - 7.47
TR LB 0.01 0.05 0.05~2000 R2=0.9966 y =7.3782x - 4.206
FTE 0.05 0.10 0.10~500 R2=0.9925 y=4.1612x - 1.1798
LB B 0.05 0.10 0.10~100 R2=0.9937 y = 0.2663x - 0.0257
R LB 0.05 0.10 0.10~100 R2=0.9942 y = 20.558x - 0.7213
ETHE 0.05 0.10 0.10~500 R2=0.995 y = 2.0449x - 0.1379
T BT By 0.05 0.10 0.10~100 R2=0.9926 y.= 1.386x - 0.0101
2-F AR TES 0.05 0.50 0.50~100 R2 = 0.9945 y =3.3714x - 0.0229
F B 0.01 0.05 0.05~1000 R2=0.993 y = 2.5693x - 5.3487
B LB 0.01 0.05 0.05~2000 2=0.9959 = 2.2299x - 9.5698
3 0.05 0.50 0.50~100 R?=.0.9965 .1294x - 0.0162
LR B 0.05 0.50 0.05~100 2= 0.9964 y.=2.7508x - 0.0156
TER A BS 0.05 0.50 0.05~100 7 RZ=10.9908 y = 1.6734x - 0.0154
S B L 0.05 0.50 0.05~200 R2=0.9962 y = 1.9185x - 0.0323
FLBR TBS 0.01 0.05 0.05~9000 R2= 0.9965 y = 2.8768x - 4.4842
) 0.05 0.50 0.50~100 R?=0,9973 y = 3.2457x - 0.0163
TER T Big 0.05 0.50 0.50~100 ~5~ R? = 0.9969 y = 1.3122x - 0.0165
TR B 0.05 0.50 0,50~100 R2=0.997 y = 1.2562x - 0.0167
F B LB 0.05 0.50 0.50~100 R?=0.997 y = 1.9045x - 0.0323
TR 0.01 0.05 0.05~9000 R?=0.9982 y = 4.2418x - 0.8611
L8 LB 0.05 0.50~100 R?2=0.9971 y = 1.4585x - 0.0196
il 0.01 0.05~2000 R? = 0.9986 y =1.902x - 0.583
-5 A -4-F R ORBR LB 0.05 0.50~100 R2=0.9974 y = 1.1916x - 0.2392
i 0.05 0.50~100 R2=0.9903 y = 3.8067x - 0.0389
23-T =B 0:05 0.50~100 R2=0.9973 y = 2.8938x - 0.1641
R =B 0.05 0.50~200 R2=0.9981 y = 2.6675x - 0.2708
T 4001 0.05~9000 R2 = 0.9984 y = 13.051x - 0.6109
0.05 0.50~200 R2=0.9976 y =1.1081x - 0.0211
.05 0.50~100 R2=0.9942 y = 1.2796x - 0.0025
0.05 0.50~100 R2=0.9979 y = 1.8301x - 0.1387
0.05 0.50~100 R2=0.997 y = 2.0819x - 0.2751
Tk 2 0.05 0.50 0.50~100 R? = 0.9934 y = 5.5895x - 0.528
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