34

FOOD & MACHINERY

DOI:10.13652/j.spjx.1003.5788.2022.80027

HSHLECH BE 248 | 2022 F 6 A | RaSH

& B 52 0B EERE TR T

Analysis of volatile components of fermented and soaked bayberry wine
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Abstract: Objective: Differences in the composition of volatile
substances in bayberry wine were used to distinguish the process
of making bayberry wine. Methods: Two different processes of
fermentation and soaking were used to prepare bayberry wine,
and gas chromatography-ion mobility chromatography was used
to analyze the volatile components of the two bayberry wines
qualitatively and quantitatively. Results: A total of 59 kinds of
volatile substances were detected and characterized in the two
bayberry wines, including 18 alcohols, 19 esters, 9 aldehydes, 6
ketones, and 3 pyrazines and their derivatives, 1 acid, 3 others.
The alcohols in fermented bayberry wine were more abundant,
while the content of ethanol in soaking type bayberry wine was
higher than the fermented type. Moreover. the type and content

of esters of the former were superior to the fermented type. Con-
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clusion: The production process of bayberry wine can be distin-
guished by the type and content of the volatile components within
bayberry wine.

Keywords: bayberry wine; fermentation type; soaking type; gas
chromatography-ion mobility spectrometry (GC-IMS); volatile

components; fingerprint
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Table 1 Qualitative analysis of volatile compounds of fermented and soaked bayberry wine
T e AHXS 43 Rlﬁé?ﬁ R|T%?a’ Dzﬁz P STt AHXS 53 Rlﬁé?’n’ R‘?‘%?’n’ Diﬁ@ﬁ
TR s mhE/s  BEA/ms FRHE EE WE/s [Al/ms
SR C3H; 0 58.1 7949  257.200  1.067 |[1- T C.H,,0 741 1119.7 570746  1.388
I — B ik CH O 58.1  796.4  257.886  1.146 ||3-HICTREIME G HO 88.1 11783  678.694 1.322
2-F L TN s C,HsO 72.1 807.2  263.158  1.279 ||3-HETE KA GCGHO 88.1 11769  676.451  1.506
T C3H; O 58.1 8127 265.803 1113 |2 fRZ [ CsHisO, 1442 11971 710.596  1.796
ZRZ. 18 CHsO, 881  876.7 296.801  1.337 ||2,6-—HiJkmkmE  CsHgN;  108.1 1291.0  890.670  1.540
TR CiH; O 721 8987  307.564  1.287 | ik CsHisO  128.2 13013 912,371  1.402
N TR 2T Bk CHioO, 1021 953.8  343.490  1.265 ||tz CH, 0, 60.1 1428.9 1183.140 1.152
WRCEE %k CGHpO, 1021 954.6 344,025  1.455 | 1-NEE* G H; O 60.1 1025.6  416.784  1.259
iR 5+ T TS CsHioO, 1021 961.7  348.626  1.510 || HI L mesaik = CsHs N, 941 1242.0  786.542  1.206
STBIERAA  CHO, 116.2 964.5 350455  1.316 || HH LAk —HAF G H N, 94.1 1241.5  785.593  1.400
STMEE " HBIA CH0, 1162 964.7  350.564  1.561 | O EEHAfAk* CsHi,O 1022 1300.7 911.134  1.327
Z R CHs O 46.1 9651  350.819  1.042 | EELHfk# CsHuO 1022 13010  911.752  1.642
CEETRIR G HO 46.1  986.5  366.439 1134 || (Z)-3-C M-1-F B )
T CHoO, 1021 o754 357587 1482 | fke CsHi, O 100.2 13300 973.216  1.235
R GH,O 861 9813 361.382  1.425 ((ZD)-3-BM-1-EE .
2 1R GHoO 861 9835 362.874 1371 | Hfk* GO 100.2 1294 9720z 1509
3- 1% CH, O 86.1  984.0  363.284  1.357 |[3-FHL-1 figfe* CsHL,O 1022 13300 973.216 1.311
2-F L P 1% CsHi,O, 1162 1006.2 391.798  1.612 |[¥kH* CioHisO 1543  1698.9 1755888 1.218
3~ -2 13 CsHj,O 1002 1006.3  391.981  1.475 || 3-H H-2- il * CsHp O 100.2 10382  433.062  1.484
Tk CH, O 741 10134  401.097  1.236 || 3-HI%L2 T~ CH;, 0 88.1 1089.9 512730  1.436
TR Bk C/Hi O 741 1013.0 400.516  1.330 || AR 2 Mg~ G;H,0, 1302 11128  557.188  1.679
TR TG CeHi2O; 116.2 1027.0 418671  1.560 ||E T2 HER" CeHioOr 1141 1140.0  610.051  1.554
Z g GHu O, 130.2 11600  647.903  1.677 | 2-ZJfs > CsHi,0 O 98.1 1159.0  646.097 1.512
(Y3 CeHi; O 100.2 1038.6 433.610  1.251 | ZWRHIMg " CHi O, 130.2  1160.0  647.903  1.677
-HETHRZEE GHLO, 1302 10519 450634  1.654 || 1,8 Feffini * CoHigO 1543  1219.6  748.581  1.733
WA CyHWO 741 10756 485.027  1.253 || 1-3545-3-Hi CsH, O 1262 1251.8  807.420  1.680
2-F JL-1- R Tig B Ak - CoHigO, 1582 12788  864.685  1.856
CH,oO 741 10754  484.612  1.371
Fik ZEBHEEE Rk GHO, 1582 1279.6  866.421  1.915
2T CGHuLO, 1302 1096.6  525.844  1.294 || %f<xfede~ CioHy, 134.2  1291.3  891.305  1.727
2Rk CGHLO, 1302 11019  536.038 1408 | (E)-2-Befifs " GH,O 1122 1291.8 892183  1.664
ZR SR Bk G HLO;, 1302 11021 536452 1.747 || (E)-3-0 18" CiHpO  100.2  1371.6 1061.566  1.237
T # R P RRA R MY T < R A T R R .
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Table 2 Peak volumes of fermented and soaked bayberry wine compounds

LUIRLIES ey R TR B A A I (FW) =1 5 I (SW) FW SR /% SW SR /%

R 23 390.74+16.63 29 859.93+96.09 5.11 4.35

RN 7 216.624245.08 103 684.51+£374.28 1.58 15.09

T 5 553.41476.48 27 338.234211.48 1.21 3.98

2. 5% M 1969.26136.06 813.86411.76 0.43 0.12

- TR R 1163.69+18.64 1 982.55+6.47 0.25 0.29

s Wk LB M 988.5024-33.57 1 280.14427.49 0.22 0.19

N ZBE D 803.114-26.84 2 126.82473.29 0.18 0.31

S TMZEE D 596.4746.68 1241.894+18.39 0.13 0.18

ST]RZE M 483.3343.06 596.324:22.21 0.11 0.09

2-H LN g 326.004+2.52 101.93+3.89 0.07 0.01
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gk 2
WEME ey K BT A7 1 (FW) 12 30 R A M (SW) FW SRR/ % SWIBARE /%
R S T ik 310.784+15.67 650.55426.99 0.07 0.09
it B2 < T 269.86412.26 122.90+9.23 0.06 0.02
2-H LT g 211.85+18.51 395.314-25.50 0.05 0.06
fik 2-HIL TR Z R 49.47+4.55 348.20+21.09 0.01 0.05
%R 2 ik — 17 497.724147.19 - 2.55
LRWEE M — 1 337.48+64.00 — 0.19
LR BR - 1537.80+37.72 — 0.22
B TR LR — 424.25+4.87 — 0.06
ZRWE D — 202.24413.08 — 0.03
WD 268 663.644-3 456.12 335 017.1024-4 831.32 58.70 48.75
Z M 74 657.2841 868.50 91 495.614468.22 16.31 13.31
3-HIIETEE D 22 718.36+372.57 14 554.74+219.63 4.96 2.12
RS %EE D 13 543.484-137.24 2 412.43%75.95 2.96 0.35
2-H 31 EE D 3 461.90£179.75 1.840.414102.66 0.76 0.27
-HIETE M 2 753.6424-39.45 3 848.52435.59 0.60 0.56
2-H 31 N M 2 552.82446.81 2 266.81477.38 0.56 0.33
1-74 i 1 864.70+80.70 — 0.41 —
e oM 1409.51+77.84 — 0.31 —
1-TH 1357.60265.17 2 190.02445.17 0.30 0.32
TE M 1 302.05220.79 3 383.25467.81 0.28 0.49
3-HI -1 g 1277.71+26.33 — 0.28 —
T D 600.20411.49 5 982.90+318.75 0.13 0.87
(Z2)-3-C -1 D 506.20426.83 — 0.11 —
(Z)-3-B -1 M 438.7847.28 — 0.10 —
cE D 379.09412.14 — 0.08 —
3-HI -2~ T — 150.34+11.16 - 0.02
(E)-3 O -1 — 229.03422.35 — 0.03
Fi 2 052.01426.75 334.96461.96 0.45 0.05
o 718.514210.29 179.0345.54 0.16 0.03
WM 668.49+8.36 1381.61+67.98 0.15 0.20
TR 407.0049.15 147.0249.47 0.09 0.02
[ES T 169.9743.50 166.264-1.91 0.04 0.02
2-F L P 162.7946.35 333.644-27.67 0.04 0.05
Wi D 90.005.85 347.23439.51 0.02 0.05
(E)-2 B — 6 410.65+503.68 - 0.93
2- I — 407.62410.47 — 0.06
PR 3082.13439.36 3470.3148.93 0.67 0.51
2-1% il 475.01410.31 333.2543.72 0.10 0.05
. 3-1% il 390.93+12.61 320.61412.97 0.09 0.05
i 3-F 32~ 1 92.2343.84 225.60411.76 0.02 0.03
1-2F J5-3- 1 — 510.48419.27 — 0.07
3~ HL-2- 13 T — 1073.82+14.63 — 0.16
F 3L M 1025.71+88.14 — 0.22 —
MR 2,6- gL 675.13446.78 9 624,661 277.08 0.15 1.40
I 3EnlL8: D 103.9743.01 — 0.02
[7ES it 12 5 912.074930.08 5 306.90351.60 1.29 0.77
KA 881.32+78.17 — 0.19 —
HoAt X A A J — 1029.87+73.97 — 0.15
1, 84 B fiki — 656.76+11.66 — 0.10

T M FRE RN B SR D FoR R P BT R — R R .

37



E#i# 3 FUNDAMENTAL RESEARCH

B o AEPIFPIG h R A B T OX AR 1 84 B i,
Hh X S AR J B 5 A UM 1 8-RE AR I LA T B R B Y
.
2.3 WHGEEELEY RN GC-IMS Bk Xtk 547
P T o AR I RO R SOM R R T R IR
V] Hh A ) Sy B A 2 0 B ) R 2 RS IR 6 3R VR 8K
IR 2L TR YR B i - 8 IR R R YR BBk i A 1
AL AN T A 20 10 A A T A P B LA — S A
I 14 FAS o) P R AE 0 0 — 4 L 33 o 1 4 1 A0 I 1Y
0 o A B G, P 80 3 8 2 o, BT X R WY 4 e 1
Y0 1 0T B M T A R — SR AR R R Y POk
FTASTR] S B 5 A B ) B A T 25 S . A T B 3 T 3t WL
TP o A M T A2 5 P ) A 2% B 22 5 T LA 22 S AT AR

Measurement run/s

1.0 1.5 2.0 2.5
Drift time/RIP relative

(a) KMEY

BE 2488 | 2022 F 6 A | R@SHW

AT R L 0 DA 1 A M O R RS IR LR
R BTG v B A R AL BB YR S 6
BE s AT AR AL AL B AL B W e BE BRI B A DL
& 2,
2.4 FHEEEEREYROESLEEL SR

A [ 20 i A 14 A T A R W TR R S S0 5
[ 3 FIEL 4 B 7R o 1B 3 2 oA 43 1k ) Jo Y 4 SCIRT 3
R R ECy 4 7/ Do iR FE A LR e N ST N
A BRI AT R B AR R 22 5 . I A T 1Y
W M A M 1N L (Z2)-3-C M- 1-E L O B 2- 31
PO 3-F BE-1- 0 8- H B T ok R 1R 2- W R TN
SRS LR VO BRI R L NG | OB L L 2 L Y S
W TG TR S ) O 5 LU TE IRV A M R R L R L

2 000

1500

1000

M easurement Tl]H/S

500

1.0 1.5 2.0 2.5
Drift time/RIP relative

(b) iR

Al ABARZARHEEFAGAMEES TEHER(ZLA)

Figure 1
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Gas chromatographic ion migration spectra offermented and soaked waxberry wine samples (2d figure)
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Figure 2 Difference of ion migration spectra offermented and soaked waxberry wine samples by GAS chromatography
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Figure 3 Fingerprints of unknown volatile substances in two kinds of health bayberry wine
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Figure 4 Fingerprint of qualitative volatile substances in two kinds of health bayberry wine
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