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Abstract: In this study, the newly brewed Maotai-flavor liquor was treated by irradiation technology, and the change of aroma components
in samples before and after irradiation was analyzed by GC-MS-MS, and the effect of irradiation on Maotai-flavor liquor was discussed. After
irradiation, the contents of alcohols in Maotai-flavor liquor samples were decreased obviously. Under 3.203 kGy irradiation treatment, the
contents of isoamylol, isobutanol, butanol, hexanol and amyl alcohol were decreased by 20.11%, 57.65%, 23.14%, 90.13% and 71.42%,
respectively, compared with the control group. Irradiation treatment can significantly reduce the content of furfural in Maotai-flavor liquor.
Under 2.93 and 3.203 kGy irradiation treatment, the contents of furfural were decreased by 34.48% and 68.07%, compared with the control
group. When the irradiation absorption dose was between 1.347 kGy and 3.203 kGy, the contents of ester substances in liquor did not change
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significantly, except acetic acid propenyl ester. However, the contents of volatile esters in Maotai-flavor liquor were decreased obviously after
high dose irradiation treatment, and caused the flavor and aftertaste becoming worse. When the absorbed dose was 5.59 kGy, the contents of
ethyl lactate, ethyl caproate, amyl lactate, ethyl octanoate and ethyl levulinate decreased by 8.73%, 13.52%, 23.58%, 44.01% and 67.54%,
respectively, compared with the control group. Oganic acids, phenols, ethers and pyrazines were barely affected by irradiation treatment. When
the irradiation dose was between 2 kGy and 3 kQGy, the irradiation treatment can not only quickly reduce the contents of fusel alcohol and
furfural in the liquor, but also will not cause the significant degradation of esters in the liquor, which was helpful to improve the smoothness and

flavor coordination of Maotai-flavor liquor. Therefore, the dose for irradiation processing of Maotai-flavor liquor should be between 2 kGy and 3

kGy.
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Table 1 Changes of organic acid content in Maotai-flavor liquor after irradiation processing

o F2 B AL 3240 /kGy
oty 4 AR KRG aFE/mn  CK 42
2.293 3.203 4.233 5.590
KT 47.27 0.43+0.01 0.40+0.02 0.46+0.12 0.35+0.02  0.30+0.01 0.41+0.13
FER 47.70 1.21£0.12  0.87+0.15 1.08+0.28  1.11+0.12  0.92+0.08  1.09+0.08
KT 50.46 0.66+0.07  0.75+0.08  1.29+0.12  1.08£0.05 0.91+0.11  0.95+0.04
xR 2 ERAEEERYAEPHREIRNTILER (ne/L)
Table 2 Changes of pyrazines in Maotai-flavor liquor after irradiation processing
o $2 AL 40 /kGy
bt 2 AR fR@gafR/mn  CK 41
2.293 3.203 4233 5.590
2,6-= LAtk 43.11 0.2440.01  0.20+0.01  0.14+0.03"  0.12+0.02" 0.10£0.02" 0.10£0.02°
9§ etk 43.19 0.41£0.06 0.32+0.02 028+0.01  027+0.03  0.28+0.01  0.19+0.01"
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Table 3 Changes of esters in Maotai-flavor liquor after irradiation processing

. 32 PR AL 3220 /kGy
Aot 24 AR PR G B A /min CK 41
1.347 2293 3.203 4233 5.590
LB A M B 7.28 0.86+0.15  0.85£0.08  0.19£0.07°  0.06+0.01”
7 B LB 10.36 1123039 10.76:0.59  11.8£0.71  10.54£047  11.76+1.16  13.32+1.53
5T B LB 14.01 6.21+0.57  4.38£0.10  542+0.11  4.94+0.05 4.83+0.43 5.90+1.21
TR L8 17.49 44.74£1.03  41.16£1.52  41.64£1.09 41284073  42.08+1.68  40.43+1.93
FUBR T8 19.21 223.18+3.54 223524277 219.84+1.06 213.36+4.97 208.4746.19° 203.68+3.68"
2-FHRTRRTE 20.19 1494002 1.21£0.21 134+027  1.44+0.04 1.42+0.07 1.43+0.04
3-F AT 8 LB 21.89 461£022  393+0.17  4.18+0.11  3.87+0.07 3.69+0.19 3.61+0.05
TER S R B 24.33 1.82£0.07  1.61£0.05  137+0.15 1324025 1.43+0.19 1.45+0.15
TERAES 26.21 0.36+0.05  038+0.05  034+0.01  038+0.04  0.37+0.01 0.33+0.04
TR LB 3491 35724033 32.61+£1.07  33.54£0.61  3327+0.18  31.43+0.14"  30.89+0.09"
vk F B B 39.88 0.18+0.01  0.17+0.01 020001  0.18+0.02 0.14+0.01 0.09+0.01
2-5 54 F - RER LB 40.43 8.76+0.10 7.80+0.30 7.04+0.68 6.88+0.27 6.04£0.42°  4.92+0.63"
LA EL LB 40.99 1.18+0.01 0.76£0.12  0.7120.04  0.75£0.03  0.68+0.08°  0.38+0.05"
FLBR KB 41.42 1.07£0.01  0.97+0.04  093x0.01  0.88+0.04  0.86+0.02°  0.82+0.05"
SR B LS 43.62 2.68+0.04  238+028  281+0.02  284+0.07  2.63+0.08 2.71+0.13
T8 = B 47.88 3.05£0.04  3.03£0.08  299+0.04  292+0.06  2.92+0.07 2.85+0.17
Fi5 LB 48.49 549+0.09  4.42+0.11 427+0.06  445+0.13  3.84+0.16°  3.070.16"
KL LB 50.26 564£0.05  550£021  638+0.14  6.20+0.14 5.54+0.4 5.45+0.17
[ EXN 50.67 1214005  1.14£0.05  1.62+0.13 1.63+0.11 1.45+0.07 1.44+0.08
L 53.42 0.70£0.05  0.73£0.10  1.19+0.09  1.04+0.05 1.02+0.06 0.94+0.07
KB LBE 54.52 2.15£0.03  2.01£0.07  0.86x0.15  0.86+0.15 0.86+0.15 0.86+0.15
AR B = B 56.11 2.03+0.12  191%0.15  4.05£0.16  3.84+0.03 4.08+0.27 3.7240.05
P AEBR T Bg 58.95 1.35+0.03 1.33+0.05 1.47+0.15 1.47+0.06 1.38+0.15 1.48+0.09
M 2 B LB 62.74 2424007 247011  3.04£0.08  3.02£0.07  2.96+0.06 2.84+0.20
A58 LBs 66.21 46.46£1.76 46904236 5339147 5390+091°  52.09+1.84°  55.62+2.83"
I 5 LB 69.85 27.68£1.18 24924043  19.75+0.83" 17.61£0.95  8.04+020" = 525+0.26"
R TEE 69.97 15504049 15012086  17.69+0.68  18.10£0.92  20.14+0.64"  21.56+1.26"
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Table 4 Effects of irradiation on aldehydes and phenols in Maotai-flavor liquor

i 288 4L 2240 /kGy
Ao-th 4 AR ARG i 8] /min CK %1
1.347 2293 3.203 4233 5.590
FREE 7.22 12.54+1.13  1125£0.50 12.10+0.82  10.63£0.48  10.31+0.80  12.46£1.36
ZCH TGRS 11.77 32.14+1.03  31.45+1.24 4847+0.33 4743126  44.38+£3.89 44.61£2.92
Hhis 20.19 32.48+0.72 28824042 21.28+1.05° 1037£0.75" 0.45£0.04 0.28+0.04”
RS 31.17 6.43£0.14  5.71£032  523£1.00  6.00+0.63 5.50£0.19  5.17+0.28
5-F AR -tRES 31.75 0.51£0.02  0.50£0.01  0.48+0.89 0.48+021  0.24+0.16" 0.03+0.01"
ERAN S 38.60 0.80£0.03  0.79+0.02  0.89+0.01 1.0120.02 1.01£0.05  0.96£0.05
8- —A T HORE 57.32 5.73£0.88  6.19+0.64  5.89+031  6.26+1.01 6.01£0.82  6.10£0.90
2,6-=AT -4 F KB 57.43 10.59+0.11  10.35£0.19  11.31£0.18  11.06+0.18  10.82+0.30  11.64+0.26
<5 ERRAENE A RELR 5 IR0 (ue/L)
Table 5 Effect of irradiation treatment on other trace components in Maotai-flavor liquor
) 388 4L 3940 /kGy
1o 4 AR &% Bt 18] /min CK 21
1.347 2293 3.203 4233 5.590
YRS LBk 26.40 16.84+0.27 14.52+037  15.44+0.18  15.15£0.13  15.02+027  14.67+1.27
2- LBt A5 Hekeh 38.19 1.41£0.16  0.81£0.14  0.74+0.04 0.72:0.02 0.60+£0.06 0.36:0.01
2, 4, 5-Z ' pofed 39.71 0.67£0.01  0.65£0.01  0.30+0.01 0.27+0.03 0.25+0.02 0.23+0.02
AR = EE 4631 0.14£0.01  0.14£0.01  0.08+0.01 0.05+0.01 0.04+0.01 0.02+0.01
F2 T EXK 50.56 7624043  846£0.59 21.72+1.45" 21.56+0.31" 20.58£027" 18.34+0.26"
5-B k- —Arkvh 53.82 0.28+0.01  027+0.01  0.26+0.01 0.310.02 0.27+0.02 0.26+0.02
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