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Optimization of Vatica wine fermentation process and analysis of
flavor substances

JIANG Ping-Ping"", HAN Dan-Yang’, LIU Hong-Na* SUN Li'

(1. Chinese Academy of Quality and Inspection & Testing, Beijing 100176, China;
2. College of Life Science and Engineering, Northwest University for Nationalities, Lanzhou 730030, China)

ABSTRACT: Objective To explore the optimal fermentation process of Vatica wine and analyze its flavor
substances. Methods The fermentation conditions of Vatica wine were optimized by single factor experiments and
Box-Behnken response surface analysis. The effects of yeast addition amount, fermentation temperature and
fermentation time on the fermentation of green plum wine were analyzed. The flavor components of green plum wine
were analyzed by headspace solid-phase microextraction and gas chromatography-mass spectrometry to determine
the optimal process conditions. Single-factor experiments. Results The optimal technological conditions were as
follows: Fermentation temperature 25 °C, yeast addition 0.5 g/L, fermentation time for 8 days. Among them, 25 kinds
of volatile flavor substances were detected. The main flavor active ingredients were alcohols, esters, aldehydes and
ketones, terpenes, etc. They accounted for 59.28%, 9.07%, 17.00% and 0.96% of flavor substances, respectively.
Conclusion The Vatica wine fermented by this condition is sweet and sour and has the unique fragrance of Vatica,
which provides theoretical support for the industrialization upgrading and quality improvement of Vatica wine.
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PR PR T A & S

M AT & TR, AR B, RN, A HRAR,
PR, FA SRR, (R8T E A S TR
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B5 12 mg, DA AORE, 14 16 Rt ARG 25 A0 5%
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Fig.1 Main technological process
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RN OK RN 1:2 & VC MZEmKH,
TN 0.5% T NS BEEAE 8 h, R 0.45 pum FLAREL IEAS 51
L, TSN 40 me/L (W EE T ARRRER, FH BRI T & B S
B 20%, FAARREEEY REER pH % 3.5, BoRh
5:100 (g:mL)FERETE T25100K, 38 °CEfE 30 min, #EAME
B RIEEEE, T 500 mL #EEIH 25 °ClEIRF LB 7 d, KlEg
TR T R I R B AR K TR R TR S A T v
WA, EHREE R 5 —5A, 20 °CH I A (WRA)30 d
AT KT o WRBRIS RO BB I 100 mg/L WH i T Ab 2,
BiifE LA 0.45 um FLAR TSI T8 . K R BEAF 0 T AR A A
TP HEE, 60~70 °CHUK AR 30 min, BHIEUY, T 10 °CIF4E,
133 #HEFXER

LIRS SO 5 RS RS Mk B A PR 5 A%, 0 BRI &
MERTAI3. 5. 7. 9. 11 d). EZMEREEQO0. 22, 24, 26,
28 °C), BEEFASINE (0.3, 0.4, 0.5, 0.6, 0.7 g/L) 3 MAE
Xof T A R AR K52 ) o 25 8 38 T KO- (E: R K pH
3.5, BERFES NG 0.5 ¢/L, KREE 24 °C, WML 20%.
1.3.4 R R @HEACK I3k

PAS BN M R AR T 240, BREIRR)R, 2
JH Box-Behnken Wi )i i 4071213, ek et 1] & R
FERIBERES NG 3 B2 T o T, AR A ki)
MAEZE T4, FrE B8 3 K, Box-Behnken i3 A
5K FEEImE 1.

% 1 Box-Behnken iR 3 FEZE 5Kk Fi&itH(n=3)
Table 1 Factors and horizontal design of Box-Behnken test (n=3)

.- IR
-1 0 1
A R TR E]/d 5 7 9
B: K EERE/C 22 24 26
C: B INE/(L/g) 0.4 0.5 0.6




%5 13 3]

VEPEPE, 4 MG L T2k B R B A B 129

135 FEALIEFRN E

RS RE RO E . 2% GB 5009.225—2016 ( ik EF
LELARUE T U I ) R BTPTRE T I EE f
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T0i2s [ A A B - S - ST (headspace  solid-phase
microextraction-gas chromatography-mass spectrometry, HS-
SPME-GC-MS)Z%4H41%): 1 10 mL B8 IR 8.0 mL i
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BFEASHEEIAGRP, T 40 °CFAG 20 min, K iE LT
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Br, &6 N LEEMHT, SR = 85% Mk &4, o
FrEMEs . @Rt R JH I AU — kT3 & )
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Fig.2 Effects of fermentation time on alcohol content and
reducing sugar content of Vatica wine (n=3)
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Fig.3 Effects of fermentation temperature on alcohol content and
reducing sugar content of Vatica wine (n=3)
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Fig.4 Effects of yeast addition on alcohol content and reducing
sugar content of Vatica wine (n=3)
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0.025AB+0.025AC+0.014BC-0.41A*-0.43B*-0.53C?,
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i 4 T, BRARERY R (B 2%, P<0.0001, R*=0.9525,

— E R AT L 7 M TR S A I TS B
LRI LR . Rl N 0.8914, BRIPDLAFE K AT, LI
P=0.1341>0.05, FMEFAEE, WA LLHILE R ST
M, — kI B A yRIA A2, B, C?5Em .35 (P<0.01), 3
B JUAN B 280 75 MR TR A B R R . RT3l F RV,
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F=3 MEEREEITERRES
Table 3 Design plan and results of Box-Behnken test

- A KB B: &K% C: BEhEEs ik 5
RS . . -
A al/d I /°C JindE/(g/L) [Y%vol
1 -1 0 -1 10.2
2 0 0 0 1.3
3 -1 1 0 10.6
4 -1 0 10.3
5 0 0 0 11.2
6 1 0 1 10.5
7 -1 0 1 10.1
8 0 -1 -1 9.8
9 0 0 0 11.4
10 1 1 0 10.7
11 0 0 0 11.3
12 0 0 0 11.1
13 0 1 1 10.8
14 0 -1 1 10.2
15 1 0 -1 10.5
16 -1 -1 0 10.1
17 0 1 -1 10.4
F4 HERRERESH
Table 4 Regression analysis of variance
T % . . .
o CFHEM AmE Bh F P M
P 3
BRL 3,700 9 0410  15.600 <0.0001  **
A 0.130 1 0.130 4740  0.0659
B 0.550 1 0.550  20.910 <0.0001  *x*
C 0.061 1 0.061 2320  0.1712
AB 0.0025 1 0.003 0.095  0.7671
AC 0.0025 1 0.003 0.095  0.7671
BC 0.013 1 0.013 0370  0.6653
A 0.690 1 0.690 26200  0.0014  **
B’ 0.780 1 0.780  29.540  0.0010  **
c? 1.180 1 1.180  44.870  0.0003  **
582 0.180 7 0.026
KT 0.130 3 0.044 3400  0.1341
4% 0.052 4 0.013
S 3.880 16
R=0.9525 R.=0.8914

e * IR 25 TR 3 (P<0.01),
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Fig.5 Response surface of the influence of various factors on reducing sugar content of Vatica wine
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R B /b, R G ki, T AB R R AE R A 20 1R SORE Y
R f A A, SR ) R EFR R ED T, Wk
B, 5T RS LA YN SR T EERKRE ., B
FRZsM R i hF e, Hb, 3-8k - T BEm, BF

SR AR . T A R R MR D5 B R, B
MR, AN E A SR 2.75%. BRI R
BRI AR, IR (0.51%), X L8R /b 5 77 A i
A5 PR 2SR S ) O P IR M A, (B A e o T B0l
A ORI T R 5 AR P LA O B T A 2
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B (9)-3,7- T H -7 00 -1-WE 5, T 75 AR 10 vk
FIFRF, AR A XU A B 1 52 23 e AR e 8 g s ok %
0 45 BT 0 B 1) Sz e TS BEAT AR SR, A A
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W2 T, RO A R RS, TR
BT I 2 I, A RO _E A EL b SR 2 o ELRR €
RS, ZROHE. TR, KRR .
R A5 ) o T AR 100 B R ORLSY, T AR R R A
Hh P A A R T R A R TR 2 TR DU 757 AR T L TR XU (74 e
B LER BT, Bt T A RIIRE 5 b 86 47,
PSRRI, A SRR A WA, LA 75 M S 750 1 XU

x5 BHBRERMERS S

Table 5 Analysis of flavor components in Vatica wine

25 el /AN {5 £ Bisf 7] /min A 8 /% PR T4
- 9.01 44.47 S
5T 14.23 0.77 KRTE . A R
_— S 20.28 13.42 KRTE | B
iy 60.54 0.25 EHIKRE
1-F 41.83 0.37 Frgar
2 60.53 0.56 A R
LR T 8.04 2.88 AT A
LR 5 IR 15.98 0.30 THRE
IEC R 1 21.97 0.98 M. 3%, FEACRE
Hk FIR 1 34.34 227 WEE
PR LB 46.77 0.55 W WA E
R A B 53.99 0.38 AR, LB Ay B
RHR B 49.31 1.03 I F MR 2
VER =S YT 5831 0.68 TERAE
2-BEIR 28.34 0.29 Jg 15 7
T 32.19 0.32 W . Nt
-2 T 34.92 0.22 NG5 P2 B Ty
JEE P2 R 41.19 2.75 URF A IR
3-3F il 23.58 0.08 AR
FH 5k B ) 28.68 0.04 PGB T B &S
3-¥3E-2- i 25.47 13.3 Wy
2k FIR 72.71 0.51 KR
o alpha-%\‘iﬂa% 50.68 0.12 TH&. 2%
(9-3,7-H 37451 53.97 0.84 PIBEES
HAlb 7= v B o o R 75.93 0.24 THEHES
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