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Analysis of aroma compounds of fruit wine fermented

with Enterobacter Xiangfang
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Abstract: The aromatic composition of fruit wines fermented with
Enterobacter Xiangfang was analyzed by headspace solid phase
micro-extraction (HS-SPME) coupled with gas chromatography-
mass spectrometry (GC-MS). The results showed that the main
aroma components produced by Enterobacter Xiangfang were
phenylethanol, 3-methyl-1-butanol, 2-methyl-butanol and their
corresponding acetates in the early fermentation stage, and hept-
aldehyde, 2,4,5-trimethyl-1,3-dioxolane, ethyl decanoate, ethyl
octanoate, isobutyric acid and so on in the later fermentation
stage. The main aroma components produced by yeast fermenta-
tion were ethyl decanoate, phenylethanol, ethyl octanoate, 2,4,
5-trimethyl-1, 3-dioxolane, 3-methyl-1-butanol, acetal, ethyl Do-
decanoate and so on. Compared with yeast fermentation, Enter-

obacter Xiangfang fermentation not only had the basic aroma
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composition of fruit wine, but also had its unique aroma charac-
teristics.
Keywords: Enterobacter Xiangfang; fruit wine; aroma compo-

nents; GC-MS
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Table 1 Aroma components of apple wine change with time %
H o 3d 7d 14 d 21d 28 d

2-H LT 18.783 4 20.574 7

3-HHE-1-T 22.8519  21.207 7  19.470 0  14.8937  5.3231

1E B 4.132 2 0.243 2 0.169 5 0.583 2

1-T- 0.168 2

1- TR 0.364 5 0.3853  0.480 0

7 4,597 8 4.667 6  5.3028

AR — R — 2R 1.487 5 0.512 3 1.064 1

IR Z T 1.333 5 0.887 7 0.678 0 0.187 7

Z R E T Tig 4.332 0 4.485 4 4.461 1 1.0155  0.586 3

fitt i S T 2.580 0 2.650 9 3.561 0 0.861 8 1.727 8

3-H LT 32 R ig 25.634 0 22,8044  15.764 6 7.0899  3.1959

2-H T 37 g 12.413 0 9.796 8 6.014 9 1.966 7 0.875 8

LA L TR 2.3054  14.860 9  17.774 0  10.448 3 7.510 1

itk 2 1F Tl 0.297 0 0.360 2 0.345 3

7SR & T 0.241 0 1.707 5

2-H k-2- 2 H R L TR 2.930 1 2.603 6 1.666 7

¥R TR 0.8374  11.0754  6.2353

TR L T 0.556 5 9.824 2 10.381 3

+ = he R 4 e 0.588 1

T TR 0.744 3 1.443 6

C.# 2T 0.712 0 0.462 4

9-Z I TR £ e 0.532 4

TR 0.604 8 4.157 5 3.351 2 5.923 3

2-HEE TR 0.703 1 0.627 6 1.416 1

3, 5- AT AR 0.494 8 0.198 6 0.710 6

2,4-2 (1, - 3 250 Ky 1.618 6 1.287 2

L% 0.282 3

2- U T 1.493 1 0.245 1

SAY 3 0.668 5 0.400 9 1.900 5 4.652 1 1.553 9

Vo g 0.186 5 1.170 8 1.498 5 7.275 7

B 12.036 5 15.121 4  15.454 1

+ 0.417 2 0.693 0

T 1.294 0 0.877 5

LSRRI 0.911 6 2.953 4 1.893 0

2,4,5-= I BE-1,3- IR 0.083 0 0.790 8 1.2019  10.882 6

1-(1-Z 5 3k 2 S ) -1 0.259 5

ke 0.456 4

8-HI I+ b 0.642 5

2 ERBFERYRSEILCEER
Table 2 Taxonomy of aroma components of apple wine
o 3d 7d 14 d 21d 28 d

i W mHaER/Y% W AEaeE/ % W HEAEE/Y% W AEaER/% 0 W Basn/%
(23 3 45.767 5 4 42.193 8 4 24.601 8 3 19.946 6 4 11.689 1
LEES 8 50.382 4 8 56.087 3 11 53.511 0 12 47.041 8 13 40.389 3
[I7ES 0 0.000 0 1 0.604 8 2 4.860 6 2 3.978 8 2 7.339 3
e 1 0.4947 5 1 0.198 6 1 0.710 6 1 1.618 6 1 1.287 2
T 2 3 2.4438 4 3 0.832 5 4 15.525 1 5 23.258 9 4 25.161 0
be ek 1 0.9115 8 1 0.083 0 1 0.790 8 2 4.155 4 5 14.134 0
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Table 3 Aroma components of pear wine change with time %

44 3d 7d 14 d 21d 28 d
EC 1.631 9 0.407 2
2-H L T 21.984 0  25.818 5 15.857 9
3-H -1 T 30.6119 25,7425 11.273 8 23.9950  8.790 9
1- TR 0.465 5 0.753 5 0.872 5 0.944 6
KW 2.713 0 4.166 6 4.9950  4.643 5
2-Z OB 0.328 7 0.592 6
2-3% I~ 1-Ti 0.7597 0.411 2
3 H - 1- ) 0.488 9
R _HR W 0.433 3 0.637 2
IR T 1.011 3 0.927 5 0.671 0 0.462 8 0.256 2
LR IE TR 3.194 8 4.103 0 3.170 1 1.972 7 1.194 6
Fits 2 5% T i 1.604 2 1.550 0 2.699 5 0.978 8 24787
TR 1E T R 0.228 9 0.630 2 0.430 4 0.263 1
3-HIE T 3 2 R s 22.214 1 16.849 2 13.620 9 9.497 2 3.6319
2-HUEE T M TR IR 8.883 6 5.802 1 4.213 4 2.739 4 1.246 1
LA LT 1.815 8 9.359 8 10.666 0 11.448 1  10.312 4
TSR W 2.891 0 1.041 7 1.252 7 0.209 1 2.956 2
2-HR-2-Z N R L T 0.178 1 2.832 7 2.304 5 3.641 7
FIR TR 0.217 0 2.429 6 1.997 4 2.008 4
TR L T 1.289 5 2.303 4 1.286 0 4.936 3
2-W J-2- 2. 3 T R 21 0.171 5 0.246 3
+ R TR 1.318 2 0.864 5
+ R 2 TR 0.781 7 0.612 7
R HR 5Tl 1.624 1 0.359 2
| H R < T 0.303 0
RAN TN 0.494 0
MR 2 T 0.407 3
WA R 0.581 1
TR 0.699 2 0.508 1 4.692 8 2.440 7 6.681 1
- TR 0.455 5 0.312 2 0.983 9 0.831 9 2.119 4
3-HIIE TR 0.353 0 0.647 5
3, 5-RUT R OR 0.304 8 0.312 6 1.180 9
2,4-Z(1, 1-H 3 238 PRy 8.654 8 2.085 5
2-HSE T 0.961 8
LY 0.985 0 1.212 9 2.218 6 5.893 9
AY 3 0.388 1 3.067 0 2.580 5
BT 11.760 3 11.882 7  14.377 7
T 0.995 4 1.415 4
2,4,5-= -1, 3- R IR 0.174 4 0.416 0 1.3812  8.524 8
LSS R 2.056 7 2.099 8
Tk 0.257 0
i 0.316 3

TE2-H -3 (2 HD -ME W 0.492 7 0.224 9 0.787 1 0.490 6 0.788 8




52

HAt#F 55 FUNDAMENTAL RESEARCH

B 20883 | 2019 2 A | ARSI

x4 RFEFSURSELE

Table 4 Taxonomy of aroma components of pear wine

. 3d 7d 14 d 21d 28 d
W HaaR/ % B EaERE/n 0 SR/ % B HaaR/ N R EaEE/%
fig 2 3 54.227 9 5 55.146 7 4 32.051 9 5 30.950 9 6 15.871 7
fig 2% 9 42.277 0 11 41.948 1 14 46.561 2 13 35.029 5 17 36.340 5
fig 2k 3 1.735 8 2 0.820 3 3 6.029 7 2 3.272 7 3 9.448 1
2 [y 1 0.304 8 1 0.312 6 1 1.181 0 1 8.654 8 1 2.085 5
Bk 1 0.961 8 2 1.373 1 2 12.973 2 4 18.163 7 4 24.267 5
IR 0 0.000 0 1 0.174 4 1 0.416 0 2 3.438 0 4 11.197 9
i 2 1 0.492 7 1 0.224 9 1 0.787 1 1 0.490 6 1 0.788 8
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Figure 1 TIC diagram of aroma substance on the 28 day

of apple wine fermentation
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Table 5 Comparison of aroma components between enter- Table 6 Comparison of aroma components between en-
obacter aeruginosa and angel yeast fermented apple terobacter aeruginosa and angel yeast fermented
wine on the 28 Day % pear wine on the 28 Day %
415 U E I EEE 415 LB FYATE
2.4,5-= -1, 3- AR B 10.882 6 9.078 7 2,4, 5-= -1, 3- AR 8.242 6 8.524 8
AR 7.275 7 6.314 4 V% 5.095 3 5.893 9
3-HIE-1- T 5.323 1 8.634 2 3-HIE-1- T 4.140 9 8.790 9
it R 57 T MR 1.727 8 0.239 3 B s 5.548 6 14.377 7
1EC B 0.583 2 0.996 4 2-HBE-2-2, N IR 4B 0.753 0 3.641 7
3-H 3T 3 2 R R 3.195 9 1.678 8 ST 1.172 2 6.681 1
2-HL T 3 R BR 0.875 8 0.338 6 it R 57 T MR 0.284 9 2.478 7
1-(1-Z 4k A3 -1l e 0.259 5 3.121°5 - T M 0.187 6 0.647 5
LR LB 0.462 4 2.144 0 2-H LT 0.185 2 2.119 4
T 0.877 5 0.273 2 3-HIE T 3 2R R 1.196 7 3.631 9
R 5.302 8 13.945 0 2-H1 5L T 3t 2 B2 ik 0.298 2 1.246 1
TSR LB 1.707 5 0.626 6 TA-2- W HE-3 (2 H ) -WE W R 0.680 6 0.788 8
FIR T 6.235 3 12.390 8 2-FE O EE 0.215 3 0.592 6
PAYIS 1.553 9 0.676 2 T 0.531 2 1.415 4
2R H 2, T 7.510 1 0.738 4 ¥ 2 17.318 4 4,643 5
9-F¢ W ik 2. T8 0.532 4 1.676 4 BIFZGIF 1.524 8 2.099 8
241k 2T 10.3813  24.897 7 FRZTE 14.064 8 2.008 4
2,4- (1, 1- T HU 2 58 1.287 2 0.238 6 2 1.381 6 2.580 5
+ iR g 1.443 6 5.100 9 LIRH LT 1.139 6 10.312 4
AB2E R 2Tk 1.064 1 0.166 2 1% Tk 20.574 0 4.936 3
2,3-ZHIIEC ke 0.652 8 I — W TR 4.726 9 0.864 5
PP 1R e 0.131 2 + PR 2, T 0.283 6 0.612 7
TA-2-H -3 (2 H D -WE W i 0.477 3 TSR W 1.903 5 2.956 2
PAYAE JuN 0.222 3 +\BR Z B 0.179 6 0.494 0
DL-2-¥%: 0k Z T8 0.166 3 =y 0.306 0
BEIR 2T 0.556 0 1 - 1.143 3
F5 fikq 0.626 4 C R T 3.043 4
T g 0.246 7 35 K 0.170 8
3.4,5-= W -4 P 0.604 1 + = e 0.234 6
AR . 2T 0.352 0 BEIIER — TR 0.806 0
% 1.528 7 S -A-Z4 IR R £ T 1.144 0
KR LB 0.233 5 FTR 3-H LT R 0.292 0
T-M T 0.214 8 I 5 7Y 1 0.317 3
¥R 3-H T P 0.135 6 3. 5- AT AR 0.348 2
7 - 5 75 0.176 8 9~ 75Tl s B2 £ T 0.565 1
iE T FkE 0.129 3 1-T 0.944 6
b FR-3-F B T R 0.134 1 R 2 T 0.256 2
+ U R 2 TG 0.135 9 IR IE N R 1.194 6
Z 1% E 1 Tig 0.586 3 2,4-7 (1, - R 2 5 HE 2.085 5
i 15.454 1 A2 W iR — 2 g 0.637 2
2-H H-2- . HPI R TR 4.666 7 Lk 0.257 0
STR 5.923 3 A E T HR % TR 0.359 2
2-HEET MR 1.416 1 T H R 2 P 0.303 0
B 1.893 0 2-F J7-1- i 0.411 2
1T 0.480 0 — ke 0.316 3
Lk 0.456 4 MR Z g 0.407 3
8-H 3+ L e 0.642 5 3- I 3E-1- 0.488 9
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