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Abstract: With the aid of derivatization and gas chromatography-mass spectrometry combined with metabolomics analysis, the
differences in the compositions of different years-stored base liquors were examined. The results showed that there were 59 compounds
in different years-stored base liquors, including 30 kinds of organic acids, 10 kinds of amino acids, 7 kinds of sugar substances, 7 kinds
of sugar alcohol substances and 5 kinds of other compounds. Based on sample dendrogram, PCA and PLS-DA analysis, new liquors and
liquors stored for 2 years could be classified as one category, liquors stored for 3 years and 5 years as one category, and liquors stored for
7 years and 9 years as one category. The classification was obvious, indicating that there were obvious differences in compound types
and contents among different years-stored base liquors. According to the importance of VIP variables, 20 different compounds were
screened out, including organic acids, amino acids, sugars and glycerol. The contents of these substances significantly increased during
storage, which was related to the particularity of the inner wall materials during Jiuhai making. This is also the reason why the new liquor
becomes mellow after being stored in the Jiuhai for a period of time. The storage of liquor- in Jiuhai plays an important role in the
formation of liquor flavor.
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Table 1 Flavor substances in different years-stored Fengxiang base liquor

wrg  RBIR ARG ARxHE B AR
(RI) (m/z) /min A (#75) B (2 5308) C (3538) D (54308) E (74308) F (9F48)
B3 1075.9  117.12 633 26611.3242896.54° 66879.39£7030.16° 951215.11+22058.75" 1047331.67+176301.96" 1460736.69+65617.42"  1441901.42+70188.07°
T 1083.7 173.10  6.44 105.13+5.22° 5769.83+852.93°  40535.49+16035.01%  501998.6+61640.44"  128434.47+17160.85°  454520.12+13629.58°
LEEER 1089.7 177.10  6.53 3.61+0.53¢ 99.32+5.374 617.25+33.08% 892.49+164.86° 1926.32+307.51° 3069.11+408.83
SEN 11181 11610  6.96 13.22+0.81¢ 190.12+15.27¢ 1421.38+371.96% 2749.37+927.31% 3905.73+224.27° 7754.57+1073.45°
DL-2-#A T8 11329 13110  7.19 22.43+4.449 530.71+43.54¢ 7736.65+805.18" 3870.27+523.52° 11446.84+1514.68" 6251.13+185.21%
3-5 AR 1150.7 15206  7.46 4.65+0.49¢ 9.4+0.64° 157.52+4.89¢ 237.4+39.8° 310.46+19.38° 282.97+22.34°
AR 11567 133.10  7.55 403.83+45.13° 971.03+131.11° 6952.34+787° 1256.36+230.91¢ 8684.29+939.28" 8435.07+937.67°
DL-g-#ATHE 11752 117.10  7.84 2.46£0.25° 158.55+4.91° 1293.51+146.02° 4032.94+772.36° 4266.63+334.63° 5052.57+810.11°
3 1186.8  144.13  8.01 10.34+2.26° 42.96+0.32° 456.23+44.78° 70.74+13.62° 755.14+203.43° 501.09+29.6"
e 12345 14414  8.69 5.97+0.7° 48.51+3.98" 441.26+103.38° 1624.08+678.28° 1376.53+18.02° 1975.63+149.98°
;& 12513 189.10  8.93 37.34+4.08° 286.95+9.18° 5712.45+1874.6" 9705.14+1196.5° 9732.9+2192.03° 11642.71+664.89°
FH B 1261.9  179.10  9.08 10.78+0.46° 340.01+36.65¢ 2959.86+246.06° 8685.21+1544.99% 7544.86+519.01° 9983.22+430.07°
Fg 12775 201.18 930 6.89+0.61¢ 163.98+37.83¢ 612.45+208.06" 14670.63+1492.23° 4476.85+634.68° 10673.1+£1666.45°
L-7 R8> 1292.6  158.18  9.51 5.22+0.62¢ 97.54+10.47% 534.81+80.94° 1317.81+420.28° 1509.03+192.97° 3040.54+223.61
Hih 1297.1  205.10  9.57 508.52+54.58° 2296.18+206.36° 36514.8+3373° 72172+8270.42° 79097.26+7581.97* 82797.71+9845.04°
R B 1317.9  142.10  9.86 5.62+0.66° 157.3+10.28¢ 1130.43+322.37% 2126.66+612.97° 3767.12+475.68° 6138.95+1226.05°
H AR 13282 174.11  10.00 12.27+1.67 610.06+66.21¢ 2935.53+578.82¢ 920.48+206.17¢ 10516.74+1057.73° 21118.8+518.06°
FEIHERH 1331.1  247.10  10.05 3.38+0.11° 112.2+4.48% 434.02+44.85° 282.71+76.75% 1020.8+91.54° 2053.33+165.18°
H i BR * 13544  189.10  10.37 1.62:0.66" 73.89+4.58¢ 223.37+11.66° 598.41+£121.43¢ 1066.93+187.5" 1883.5+304.5°
e 1373.5  117.09  10.64 11.87+3.54¢ 24.76+3.63¢ 304.32+11.35° 867.55+98.5 990.07+262.52% 1174.93+119.56°
L-# 885 * 13832 204.14  10.77 4.51+0.58¢ 70.48+6.45% 543.98+312.92° 353.53494.16* 431.4+25.19° 1392.09+136.96°
P 14116  219.10  11.14 4.79+2.98° 9.83+0.69° 82.74+30.42° 111.6+30.65° 103.83+17.89° 235.36+41.9°
L BR 14204  158.04  11.25 - 3.64+0.37° 31.57+3.53° 36.38+4.62° 55.36+25.14 76.44+13.33°
EEL 14345 10409  11.43 3.67+0.1° 58.26+2.46° 401.98+18.39° 856.63+154.94° 647.65+186.59* 827.31£105.6°
RSEN 14492 17410  11.61 - 11.13£0.33° 78.16+12.65° 28.47+3.18° 177.6+26.8" 161.97+21.6°
B3 14722 117.06  11.90 1.240.05° 15.97+1.99° 86.63+12.5° 391.89+53.77° 383.16+53.43° 656+72.56°
ATARER 15012  247.10  12.25 1.25+0.31¢ 4.24+1.72¢ 24.81+1.68° 28.1+7.64° 51.73+12.37° 102.8+7.8°
e 15154 24502 1243 1.2140.13° 11.43+1.78° 20.81+2.82" 27.32+4.44% 61.13+41.13° 112.6+24.34*
BB 15329  217.10  12.65 - 3.42+0.58° 65.03+16.24" 139.65+19.06° 322.73459.28° 282.68+63.37°
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oJf 44k R A RBITE AR AR
(RD (m/z) /min A (#7E) B (2F45) C (354KE) D (5505 ) E (7535 ) F (9538 )
FobEEE 1541.1 217.11 12.75 1.94+0.38¢ 116.99+12.45¢ 2066.79£666.82°  4743.36+567.85° 12004£912.83*  7326.79+1950.48"
BB 1547.2 156.09 12.82 4.48+0.31° 37.28+1.52% 130.07+55.24% 78.59+15.74% 150.28+39.7° 356.6+120.84°
- T ER* 1554.7 174.11 12.91 1.92+0.33¢ 21.24+1.15¢ 114.3+3.84° 20.96+1.73¢ 354.48+45.22° 402.15+1.22°
FABEL 15772 292.15 13.20 - 14.8+0.26° 40.19+£2.77° 220.62+41.19° 309.06+98.47° 477.47+46.52°
4-BIRTER 16494  267.10 14.03 - 23.12+0.68° 106.61+3.56° 471.45+100.71 277.29+88.1° 553.63491.3
L-% 7R R BL* 16545  218.04 14.08 1.19+0.07¢ 7.64+1.15 29.64+0.16% 62.25+21.16™ 97.73+30.44° 162.44+20.67°
+ =8 1669.1 117.06 14.24 3.34+0.25° 35.2842.68% 121.47+11.61¢ 295.24+36.43° 449 .56+58.05° 590.24499.01°
2,4,5-Z 55 KB 16842 245.10 14.41 1.7940.14° 7.584+0.28° 33.24+5.23¢ 85.36+12.68" 119.99+36.52° 170.42+15.24°
RAE* 1704.8 103.05 14.64 1.01£0.24¢ 6.92+0.66° 43.78+6.84¢ 161.33+£29.37° 317.49+42.99* 219.82+10.76°
ARABEE* 17512 217.11 15.16 1.38+0.03¢ 2.82+0.36¢ 60.53+17.35° 77.13+9.48° 343.32422.52° 206.57+29.01°
AZABEE* 17632 217.12 15.29 2.56+1.72° 25.03+4.47° 271.47+107.51° 536.51+85.22°  7971.65+£1298.23*  6677.87+776.7°
B 1770.7 117.08 15.37 - 10.08+0.56 71.21£11.95¢ 245.95+33.72¢ 347.99+95.54° 483.38+5.82°
AZAB TR 1810 292.09 15.80 - 5.15£0.7° 13.07+4.15¢ 52.57+10.73° 52.3+17.13° 134.4+20.96"
+ v kR R 1866.4 117.06 16.36 4.31+0.25¢ 39.11%1.77¢ 117.11+2.72° 132.84+11.5° 186.1+40.97° 235.1+13.06"
HERE TR 1909.7 34520 16.80 - 56.34+2.37% 211.06+32.07° 563.82:£64.26° 550.49+75.01° 1575.71+152.63°
A 19342  103.05 17.04 2.44+0.4° 4.1+0.05° 58+6.81° 60.71£7.46° 308.04+£100.5° 185.99+28.24°
# A AE 19509  217.11 17.21 1.91+0.56° 9.51£0.55° 94.39+4.06° 95.46+17.67° 1384.81+188° 365.91465.08°
+ ¥ 19654  117.04 17.36 1.4+0.12° 12.92+0.06% 40.52+6.61% 68.97421.9¢ 217.864+23.43 136.24+10.28"
F5lam* 1969.7  319.15 17.40 - 5.35+0.26° 35.11+8.29° 45.96+9.31° 644.51+80.77° 180.45+41.33°
HEm* 1983.6  205.10 17.57 4.56+3.149 12.2+1.79¢ 253.23+32.52¢ 151.53+21.74% 2673.86+171.08° 649.08+71.42°
oy FLpE B 1990.8  217.10 17.66 2.25+0.29° 2.7+0.35° 80.17+28.07" 64.8+16.39" 443.27+150.08" 79.52+11.38"
+ IR ER 2065.8  117.10 18.31 273.99+18.09¢ 1294.52£68.79°  1770.92£163.34>  1875.42+140.47°  2620.01£442.72°  2925.86+147.39"
LEE* 21482  217.11 19.06 2.29+0.75° 13.5442.23¢ 165.59+33.91° 20.36+3.82° 895.14+175.41° 573.49+78.06°
+-L s 21649  117.04 19.21 1.01+0.49° 5.77+0.43° 23.3247.29% 46.98+18.18" 38.57+2.73° 48.08+21.43"
9,12- (Z, Z) -+ B M8  2235.1 81.10 19.83 21.68+1.15° 79.14+1.23° 114.24+10.5° 93.81426.31° 183.25+47.28 168.94+13°
+ AR B 22648  117.06 20.09 52.13+10.01° 111.17+2.78° 118.05+1.02° 150.08+8.56" 152.98+25.81° 176.19+12.59°
-3+ o kb 2623.6  371.31 22.95 - 18.21+2.34° 157.46+83.49° 2087.8+846.28° 181.65+13.67° 117.17+20.8°
P 26944  230.12 23.47 1.06+0.03° 3.92+0.32° 27.58+7.69° 29.64+6.49° 33.84+9.51° 76.23+3.08?
& 2730.6  191.02 23.74 12.38+3.05° 8.71£0.23° 263.82+15.6" 145.81+42.04 320.74488.94° 342.56£73.55°
F R A 28353  204.10 24.52 7.75+5.32° 2.62+1.18° 30.26+8.18° 71.9+74.98° 59.72+7.61° 326.75+59.09°

A ASNE BT RZATERE R LGN, ORTFAEE, RRFEAFRRAFSZIMEEFREF (p<0.05).
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