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Abstract: In this study, the changes of volatile components in the fermentation process of traditional medicine-food
homologous Yi fermented liquor and their potential effect on the liquor’s medicinal efficacy were analyzed. GC-MS was used
to detect and analyze the chemical composition of fermentation samples at different liquor fermentation stages. The main
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substances influencing flavor were found through the analysis of the types and relative content of flavor compounds in the

fermentation process. A total of 58 volatile compounds and 17 amino acid flavor compounds were detected in this research.

Among them, the volatile components were divided into 6 categories, including 35 acids, 13 alcohols, 3 esters, 2 phenols, 2

aldehydes and 3 ketones. During the fermentation process, the acids showed a downward trend, from 338.03%o in the first

month to 238.21%o in the tenth month, whilst other substances showed a downward trend then an upward trend. Alcohols

and acids were the most abundant in the third month, reaching 113.10%o and 232.86%o, respectively. During the fermentation

process, citric acid and malic acid had the highest relative contents, which were the most important acid flavor substances and

had the greatest impact on the flavor of Yi fermented liquor. This study clarified the changes of flavor compounds and volatile

components in fermented liquor during the fermentation process, and also provides a material basis for the optimization and

stabilization of the fermentation process in the later stage.
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Table 1 Changes of the contents of various components in fermented wine at different fermentation stages (x+SD, %o)

el et A A2 A Rt 3 A

R4 A A6 A A8 A A 10 A

FAEE 10.92+0.69 10.95+0.75° 11.93 + 1.64°

BRk  338.03+2691° 221.18+22.47" 232.86*32.94

BEE  13230+16.13  127.40+8.06  113.10 = 54.65
=R 1.18 £ 0.60° 0.99 % 0.20" 1.00 + 0.46®
B 0.52%0.10° 0.39 +0.02° 0.35+0.09"
Bk 0.40 = 0.10° 0.31 +0.02° 0.30 +0.03"
EES 0.77+0.13 0.70 +0.04 0.75+0.15

13.93 £ 4.04°

12.48 £3.07° 13.85+491"  16.00+3.18°

23525 £56.16" 236.96 £ 58.49" 24539 +75.25" 238.21 +43.64"

14746 +44.43 147333642 152.5+42.93  155.57 +40.54
0.86 +0.24° 0.80+0.19°  0.79+0.29" 1.44 +0.32°
0.51+0.13° 0.49 +0.10° 0.49+0.12° 0.48 +0.04°
0.43 £0.09° 0.42+0.06°  0.37*0.08" 0.45+0.13"
0.89 +0.23 0.89 +0.27 0.92 £0.33 0.85+0.22

i Bl — TR INEFRERRAFTERMEE (P<0.05). TAR.
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Table 2 Changes of acid components in fermented wine at different fermentation stages (x£SD, %o)

22 REEITAR B R MY AT e VBRI B T R . FLERTE AN R A 2 |

AT LA B R K, JHET A8 T RIS T E, [
SR B ORP R (LR 2), RIS 1 B e
AR B 149.15%, REEES 104 Aupg PRSI, SURRIIBUR A e SREE UL
B 57%0. R R TT LS oAt A M AR A, A4 VMRS VERE SR %, InFLIR R B I IR 120
TR I 2R, R R AP n PR ALIR. XS AL R HE NS AE SR TR

] 2 W R EL A ) A IR A D9 PR AT AR R4
FUBR B 1 E R T R AE ML R R FE B
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3-HARR 0.19+0.03*  024+0.02" 026+0.02" 036+0.10° 032+0.06° 029+0.03° 0.41+0.09°
4-TBERA T ER 0.18+0.02  021+0.04 0.18+0.04 020+0.01  021+0.04 020+0.04  0.17+0.08
4-FHAR T 0.63£0.06° 0.44+0.06° 0.43+0.07° 0.41+0.09° 042%0.13* 045+0.17° 0.40%0.10"
4-#ERF B 0.06+0.02  0.04+0.01  0.06*0.01  0.06+0.02 0.06+0.01  0.06+0.02  0.06+0.02
B3k BR 0.74+022°  138+0.16° 155+0.52° 1.73+0.16° 1.74+0.50° 1.47%0.15° 136+0.24°
i 0.04+0.01*  0.03%0.02 0.02+0.02 0.01+0.02° 0.03+0.01" 0.01+0.01° 0.02+0.02"
F L 0.02+0.01  001+0.01  001+0.01  002+0.00 001+0.01  0.02+0.00  0.02+0.00
R 0.15+0.03  0.13£0.01  0.15%£0.02  0.15£0.04  0.15+0.05 0.13+0.09  0.16+0.04
AT FEIR 0.02£0.02°  0.03+0.00° 0.03+0.01° 0.03+0.01° 0.03+0.03 0.01+0.02°  0.03 +0.00°
ATARER 149.15 +20.87° 58.79 +7.58° 62.59 + 13.29™ 55.04 +5.83% 58.80 +3.55" 57.76 = 10.80™ 57.31 +2.99*
d-Hih B 1.10£0.15*  1.07+0.06° 1.01+0.50° 1.40+042° 125+031"° 134+042° 170025
% Lk 0.15+0.01  0.15+0.02  0.18+0.02  0.18+0.06 0.19+0.05 0.19%0.06  0.14+0.01
F AR 0.060.01°  0.08%0.02 0.10+0.01* 0.08+0.03* 0.08=0.01" 0.11%0.00° 0.08 +0.03*
AT 0.64+0.07° 1.06£0.15° 1.40+029° 1.14£0.13* 1.16+0.32" 128+0.18™ 1.17+0.09"
F B R ER 0.04+0.00°  0.07+0.01°  0.09+0.02° 0.08+0.01° 0.08+0.02° 0.08+0.01" 0.07%0.01"
HEHERR 0.62+0.17° 1.13£029* 1.17%0.16™ 0.87=0.14" 0.95+0.20° 1.38+0.17° 0.83 £0.09%
FALF BAERR 0.62%0.05°  0.33+0.04" 0.36+0.08° 036+0.12° 0.37+0.11° 039%0.12° 0.32%0.03"
TELE 0.98£0.13*  1.03+0.07* 0.83+0.33" 134=0.36™ 1.12+0.21°° 125+0.38* 1.59+0.13°
JINIE 36 BR 0.01+0.01*  0.05+0.01" 0.06+0.01° 0.06+0.02° 0.06+0.02° 0.06+0.01" 0.07%0.01"
R 0.10£0.02*  0.08+0.02° 0.09+0.02" 0.07+0.01° 0.09+0.02° 0.08+0.01° 0.07+0.01"
1 507+1.99  523+1.58  497+133  6.15+1.55 568+1.58  622+1.83  6.02+144
FER 0.14£0.09°  0.15+0.02" 0.15£0.03" 0.160.05" 0.17£0.04° 021%0.05° 0.16+0.02°
AZAR B 294+0.72°  250+022"  232%1.03 3.55%096" 3.58+046° 3.26+1.04° 3.18+0.09°
e 0.03+0.01  0.03%0.01  0.03%0.00 0.04+0.01  0.03+0.01  0.04+0.01  0.04+0.01
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FAER 130 £0.34"°  126%024° 149+030° 1.62+042" 142+041° 1.58+0.61° 229+051
L-3F R 138.15+19.20 126.23 +12.65 134.83 + 18.80 133.88 +30.49 117.08 +7.31 141.48 +47.90 133.27 +23.83
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Table 3 Changes of alcohol components in fermented wine at different fermentation stages (x+SD, %o)

24k % 1/4A %2/ A %3/ A %4/MA % 6/MA % 8/NA % 10 M A
LB R 0.55+0.04" 043+0.04" 042+0.09"° 049+0.15° 049+0.10° 0.50+0.13" 0.48 +0.08"
2-T He-1,4-—B% 0.05+0.01  0.06+0.02  007+0.02 006=0.02 006+0.02 0.07%0.02  0.08+0.02
4-F R KB 0.15£0.03  0.15+0.04 0.16+0.03  0.15+0.05 0.15+0.04  0.15£0.07  0.14*0.02
RAFRED 234+028° 221%039° 260025 223£022° 225+0.19° 240%023° 231+0.17°
D-41 - #5 5B 0.09+0.02  0.10+0.02  0.11+0.04  0.11£0.03  0.13+0.03  0.10£0.03  0.13%0.03
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F 3502 0.32+0.09° 0.48+0.08 041*0.16" 0.52+0.03" 048=0.07° 0.56=0.14" 0.46+0.09"
i 128.10 + 1.77* 126.09 + 6.42° 126.65+ 1.92" 124.07 +2.84" 127.80 +8.63" 129.63 £9.19" 133.61 +7.66°
L ALEE 0.11£0.03° 0.12%0.03® 0.14+0.01® 0.14+0.04® 0.14+0.04® 0.14+0.03° 0.15%0.04
HHEEE 0.08+0.03  0.08+0.02  0.07+0.03 0.07+0.01  0.08+0.03  0.08*0.03  0.08*0.02
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Table 4 Changes of ester components in fermented wine at different fermentation stages (x+SD, %o)

2 AR % 1/4A %2/ A %3/MA % 4R % 6/A % 8/MNA % 10 AN A
4-#ZFTEBE  0.05+0.01 0.04 =0.01 0.04 0.01 0.05 % 0.02 0.04 +0.01 0.05 +0.02 0.05 +0.00
D-£1 4 B 0.860.27°  0.86+0.19"  0.64+021° 0.75+020°  0.68+0.13* 071025  1.16*0.23"
H) EAE A B 0.04£0.02°  0.08*0.03  0.10£0.03*  0.05+0.01°  0.06=0.01° 0.08+0.01°  0.03+0.01

R 5 TRAEEMRABEEPEHERSHELER

Table 5 Changes of phenolic components in fermented wine at different fermentation stages (x+SD, %o)

2 A F1AA F2/4A % 34A %4/ A % 61 A % 8AA % 10/~ A
e ¥ 032£0.09°  023£0.02™ 021004 031£0.07° 0290.06™ 030£0.06"  0.31%0.05"
A R — By 0.19 £0.03 0.16 £0.01 0.14 £0.05 0.20 £ 0.06 0.20 £0.05 0.19 £0.06 0.17£0.01
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® 6 FRIKEEM A BEEFELERSHELER

Table 6 Changes of aldehydes in fermented wine at different fermentation stages (x+SD, %o)

4 AR # 1A #2/A %3 /A % 4 /A % 6 /A % 8 /A % 10N A
IR B 0.38+0.11° 0.26+0.02°  0.22+0.08° 0.35£0.08°  0.36+0.06°  0.3140.07® 0.37+0.05°
)ii 395 = EF ig b ab ab a ab ab ab
" .03+0. .05+0. .05+0. .06£0. .05+0. .05+0. .05+0.
4 o P AEEE 0.03+0.01 0.05+0.01 0.05+0.02 0.06+0.02 0.05+0.01 0.05+0.02 0.05+0.02
R7 FEXREMEAEBEDEERSHELER
Table 7 Changes of ketones in fermented wine at different fermentation stages (x+SD, %o)

AR #14A F2AA #34A FANA %64 A % 8 A A % 10 A
1,2-3R C. )% =B 0.40 £0.11 044004 046+0.12 047009 054023  0.56+021  0.40=0.08
1,4-31 2. )5 — 021£0.04°  0.14+0.01™ 0.14£0.01° 0.19£0.05° 0.20+0.05° 0.17+0.05™ 0.20+0.02°

7 BR 0.16£0.01" 0.12£0.02° 0.16+0.04" 0.17£0.02" 0.16+0.03® 0.19£0.08"  0.19 £0.04"

* 8 FRAEBMRABETSERENSTUESR

Table 8 Changes of amino acid components in fermented wine at different fermentation stages (x+SD, %o)

2 # % 14A F24A #34A % 4AA % 6/4A % 8AA % 10 M A

E=4:73 1.19£0.26° 0.86+0.04° 0.98%036™ 1.03£0.10° 0.90£0.14° 1.10+£0.31® 1.09%0.12®
RAR B 0.85+0.12° 0.92+0.16™ 0.92+027° 133+036" 1.08+0.40™ 1.06+0.28"™ 1.29+0.30"
B- A&AER 0.53£0.13*  0.39£0.04® 032+0.13° 0.53£0.14° 0.49+0.12"° 0.44£0.13"  0.56 £0.06"
T AL 0.16£0.04" 0.12£0.01" 0.12+0.02° 0.16£0.04° 0.15+0.03" 0.15£0.04® 0.17 £0.03"
H R B 0.26+0.02 024001 027+0.04 030£0.10 030+0.10 030£0.09  0.31£0.05
&R 0.19+£0.01°> 023£0.02® 0260.02° 031+0.11* 0.28+0.08° 0.30=0.10° 0.32£0.09°
=R 0.50+0.01" 0.48+0.04° 0.53+0.08" 0.52+0.02" 0.60+0.15° 0.69+0.22° 0.69£0.16"
L-Z R 0.50£0.01" 0.48+0.04° 0.53£0.08" 0.52+0.02" 0.60+0.15° 0.69+0.22" 0.69£0.16"
L- 75 R B, 1.33+£020° 1.70£0.25" 1.84+035" 2.17+0.12° 1.85+0.51® 220+0.77° 2.90£0.53"
ERER 0.18+0.02  0.17£0.01  0.18+0.01  0.16£0.06  0.17+£0.07 021£0.10  0.14£0.05
O- LB AL 0.15+£0.02  0.13£0.02  0.14+0.02  0.15£0.05 0.13+0.02  0.15£0.06  0.15+0.02
O-FEBS ¢4 R B 025+0.11" 0.28+0.03" 0.34+0.03* 0.18%0.05° 0.26+0.09° 028+0.14" 0.35+0.09"
O-fl 28R 1.39£0.12°  1.74+0.15" 1.71£0.73™ 2.01 £044™ 194071 1.72+£0.35" 2.18 £0.56"
B 1932022  1.54£0.10 1.46%0.61 1.90 £0.71 1.67+£036 204066  2.07+0.42

# R 0.54£0.09° 034+0.04° 034+0.07° 043%0.16" 0.38%0.09° 0.41+0.15" 0.43£0.08"
iy 0.81+£0.08 0.79£0.07 0.72+0.32  1.00£037  090+0.19  0.97+033  0.98+0.18
4R ER 0.40£0.04"  042£0.04° 0.440.07° 0.51£0.03" 0.52+0.12° 0.50+0.05™ 0.55+0.01°
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PR AR R — R LIE R E LS, 2
BET ETHEAMNERESE 1A 0.16%0 2 5 H &
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