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Fermentation process optimization and flavor composition

analysis of plum peppermint wine

GUO Ming-yi'*
(L. P9 e i 2
2. WUV R e 2 B T

VIR

DENG Yan'
B £

DU Qian-hong"

»,
nF

A VU 4 S A T R S R L U R

o 1
Z 4 E

AT 4!
WU Hua-chang'
e, PU)il B ER 6101005

610100)

(1. College of Food Science and Technology , Sichuan Tourism University ., Chengdu, Sichuan 610100, China ;

2. Cuisine Science Key Laboratory of Sichuan Province, Sichuan Tourism University ,

Chengdu s Sichuan 610100, China)

BE.-BH:FFREREL. SHLUBRETER. AEERE
TAEZERMABERNELASRE., Ak B3 2R FK
B A K vy o 8 K B 5 M7 G AT R he B A 46 ¥ E L0 % pH
B AR ENFERFBEMERRRG Y0, IR
BT, TR E A AR R AR R S AT
GR:FFTHABORBEEAELLEGAN . F T T mE
18% An 445 B 24% An4s pH AL 3.9 . K BB & 21 C,
AT ZEBERR g FFHTBGBEREA 10 M,Fés
A 84 4, HAEH 3.6 g/L,%E8A 5.15 g/L, FiZ
A 24.6 g/L, FEEEFB Y EENE 16 M ERFA
R AEEFEARSY 81UV L 2 & 2 A4 4E4k
CMABLRFTREAFAGLEZER ARG (H)-ZAFIF A,
ftus FERARIEAEAPHEFTHETRBALSRIBGAFAE

%ﬁ?iﬂ:%‘?;ﬁ?ﬁ,g RIB ;KT L R R4
Abstract: Objective: In order to develop and enrich fruit wine

categories and diversify sensory levels, plum and peppermint
were chosen out as the main materials for fermenting a compound

fruit wine. Methods: Single factor test and response surface test

were used to analyze the effects of mint addition amount, initial
sugar degree, initial pH value and fermentation temperature on

the alcohol and quality of plum peppermint wine. The

fermentation process was optimized, and its sensory was
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analyzed. Moreover, the sensory, physical and chemical indexes
and volatile components were detected. Results; The optimum

fermentation conditions were as follows: peppermint content

18%,

at 21 C. Under the control of these conditions, the alcohol

initial sugar concentration 24 % , initial pH 3.9, fermented

content, sensory score, total sugar, total acid and dry extract
content was 10.8% ., 84, 3.6 g/L, 5.15 g/L and 24.6 g/L,
respectively. A total of 16 kinds of flavor components were
detected based on SPME-GC-MS, accounting for 81.48% of the
total volatile components. The main aromatic compounds were
(+) -dihydrocarvone, which had cool aroma and the flavor of
orchids. Conclusion: The plum peppermint wine produced by the
optimization process meets the standard requirements of fruit
wine.
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Table 1

Sensory rating criteria of the plum

peppermint wine
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Figure 1  Effects of addition amount of peppermint on

quality of plum peppermint wine
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Figure 2 Effect of potassium metabisulfite on quality of

plum peppermint wine
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Figure 3  Effects of initial sugar content on quality of

plum peppermint wine
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Figure 4 Effects of initial pH value on quality of

plum peppermint wine

BE 2608 | 20235 6 A | ARSHE

A 75 2 W AF T RUR ) R T . 24 pH (R 4.0 I,
T 2 M Y VR B R B 43 38 3 B R KA 4 R
9.7% 0 83.4 43 ULWIAE UL pH {H N & B & 2= o 57 1 &
SOEE LRI, Y pH(ER 4.0~5.0 B R E T4 &
YT AT » B0 BT 0 57 23 T A G S A M L T R MR AR T i
S Tk pH {E I FEGE B S SO AR A A A
W T R 2 o e VR O A R PR O B R A
Tl R B Wi pH R 3.5,4.0,4.5 $EAT J5 2L B 17
5.

2.1.5 PR E: AR 2 e S S B 5 wT
1, R R R R 0.1 ~ 0.5 %0 I, 75 25 WA T )
RRE VRS RO G B A L TR, YR R R AR O
0.5 %6 I, 75 2= WERT I 19 J8RT 320 55 T 0 05 B e s 1 4>
WA 83.3 45 .10.0%6 , PRI EEEE B R R 0.5 % ~0.9%
A BB P43 32 87 6 Y o I ISF 23 S A G S o VR
R e AR U T Y R 4 R 5k B — A R S R A
BE R RE MR/ o RS IR AR R IR S R h S PR A R R
b B A g B AR R A AN BE R T4 R I s
itk v A E RO VR B — T R RS R 0 L (ELAR
R R 0 22 AT R 7 A R BRI 3 R . DA T AR 7 2R
AT PR VP 4. 25 T B 0 R TG B B e RN R
0.5%,

10.21 188
. 184
10.01 — d
§ 180
N £
g o8 176 i
EE Za
=2 i (}g i8]
= 961 .
—e— PR 168
e R
941 B lea

0.1 0.3 0.‘5 0.7 0.9
e B

Yeast inoculation quantity/%

B 5 BB ETHFEAE R0
Figure 5 Effects of yeast inoculation amount on quality

of plum peppermint wine
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Figure 6 Effects of fermentation temperature on quality

of plum peppermint wine
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of plum peppermint wine
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Table 3 Design and results of the response surface

experiments for plum peppermint wine

REE A B c YRR Yo 1 A
i1ix B/ %

1 0 —1 0 1 73.0+0.41  9.940.11

2 0 —1 0o -1 79.3+0.57 10.340.08

3 0 —1 1 0 73.6+0.43  9.640.08

4 0 -1 —1 0 75.140.79 10.240.07

5 0 1 1 0 74.04+0.24  9.740.08

6 1 0o —1 0 82.740.22 10.540.08

7 1 1 0 0 74.04+0.33 10.640.04

8 —1 1 0 0 78.04+0.36  9.840.08

9 —1 —1 0 0 73.8+0.22  9.940.03

10 0 0 0 0 84.5+0.45 10.840.04
11 0 0 1 1 77.5+0.57  9.440.04
12 1 0 0 1 76.6+0.50 10.0+0.14
13 0 0 0 0 82.24+0.67 10.940.04
14 0 0 0 0 83.740.24 10.540.04
15 0 0o —1 1 74.34+0.24  9.740.08
16 1 —1 0 0 81.5+0.36 10.54+0.08
17 0 0 0 0 83.8+0.59 10.74+0.07
18 0 1 —1 0 74.3+0.51  9.740.08
19 0 0 0o -1 75.0+0.36 10.140.07
20 —1 0o —1 0 74.0+0.33  9.740.08
21 1 0 0o -1 79.8+0.22 10.640.04
22 0 0o —1 —1 80.940.51 9.840.08
23 —1 0 1 0 74.940.70  9.4740.07
24 —1 0 0 1 76.3+0.50  9.940.15
25 0 1 0o -1 76.5+0.41 10.240.07
26 —1 0 0o -1 76.7+0.36  9.840.08
27 0 1 0 1 76.4+0.65 10.0%0.07
28 1 0 1 0 76.0+0.57 10.040.08
29 0 0 0 0 83.24+0.80 10.740.04

Y, =10.72+0.31A —0.033B —0.12C — 0.16D +
0.050AB—0.050AC — 0.17AD + 0. 15BC + 0.050BD —
0.15CD —0.24A* —0.28B* —0.61C*—0.37D*, (2)
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C 8.84 0.16 1 8.84 0.16 6.25 8.45 0.025 4* 0.011 5~
D 16.57 0.30 1 16.57 0.30 11.72 15.57 0.004 1"~ 0.001 5 *
AB 34.22 0.01 1 34.22 0.01 24.21 0.52 0.000 2* ¥ 0.483 7
AC 14.44 0.01 1 14.44 0.01 10.22 0.52 0.006 5 * 0.483 7
AD 1.96 0.12 1 1.96 0.12 1.39 6.34 0.258 6 0.024 6~
BC 0.36 0.09 1 0.36 0.09 0.25 4.66 0.621 6 0.048 8~
BD 9.61 0.01 1 9.61 0.01 6.80 0.52 0.020 7* 0.483 7
CD 20.70 0.09 1 20.70 0.09 14.65 4.66 0.001 8* * 0.048 8~
A? 44.78 0.38 1 44.78 0.38 31.68 19.88 <20.000 1%~ 0.000 5**
B? 130.04 0.51 1 130.04 0.51 92.00 26.48 <20.000 1%~ 0.000 1**
C? 110.51 2.38 1 110.51 2.38 78.18 123.22 <20.000 1** <C0.000 1**
D? 53.71 0.88 1 53.71 0.88 38.00 45.55 <20.000 1°* <20.000 1
w"r 1979 027 IV LA o002
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Figure 8 Effects of factor interaction on sensory rating of plum peppermint wine

WA
WA

by, ) 4.1 39 24 o
g % 23 B
o of ., 12?/?5:0 /4 3.7 3522 Ty 3@3’9\(\;%““\ . o0
Dl av

(a) ADWRY T

B9

(b) BCH T
B & X ZAR R *FF & A8 B R R

KGR

Alcohol content/%

st =

() DCHJ

Figure 9 Effects of factor interaction on alcohol content of plum peppermint wine
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Table 5 The physicochemical characteristics of

plum peppermint wine
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