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Optimization of Fermentation Process and Analysis of Aroma
Components of Yellow Peach Wine

LI Mingxia, LIU Chunfeng, WANG Ren, ZHENG Feiyun, WANG Jinjing, NIU Chengtuo, LI Qi
(School of Biotechnology, Jiangnan University, Wuxi 214122, China)

Abstract: The brewing process of yellow peach fruit wine was studied in this research using the
concentrated yellow peach juice as raw material. The effects of yeast inoculation amount,
fermentation temperature, initial sugar content, pH value and nitrogen content on the quality of
yellow peach wine were analyzed by single factor experiment, and the optimal product type of yellow
peach wine was further determined through sensory evaluation. The fermentation process of peach
wine was then optimized by Box-Behnken response surface method. The results showed that the
optimal fermentation conditions were 195 g/L initial sugar content, 200 mg/L added nitrogen content,
23 ‘C of main fermentation temperature, initial pH 3.4 and 9.3x10° CFU/mL inoculation amount of
yeasts. The semi-sweet yellow peach wine produced under this condition had the highest sensory
score. Comparing this yellow peach wine with three commercial products, the antioxidant content
and antioxidant capacity of fruit wine produced in the laboratory were superior to those of products.
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LI Mingxia,et al: Optimization of Fermentation Process and Analysis of

Aroma Components of Yellow Peach Wine

According to SPME-GC-MS quantitative detection and odor activity value analysis, isoamyl alcohol,

I-propyl alcohol, ethyl acetate, ethyl lactate, isoamyl acetate, ethyl butyrate, ethyl isovalerate,

decanoic acid, hexanoic acid, octanoic acid and gamma-decalactone were the main flavor compounds

in yellow peach wine. Principal component analysis showed that the fruit wine fermentation in the

laboratory had a strong correlation with a variety of alcohols and esters. This research could provide a

theoretical basis for the development and quality improvement of yellow peach wine.

Keywords: yellow peach, wine, response surface, volatile compounds, principal component analysis
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Table 1 Box—Behnken experimental factors and levels
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Fig. 1 Effects of different fermentation conditions on the sensory quality and alcohol content of yellow peach wine

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 10 2021



FI . AR R B T LA R AR

22 FmEH

FRAE g H 2R o I A B B2, 2 24 h R EN T
0.1 o/dL IS5 A e, Fiv o Bk R0 - 24 ot ik
JRE R R O A K B H O 8.5 /L, B R , R WX
WA BT R e BB R N TS A R BT Y 2T
BN [R) 2R B A BRI E I LR 3,

®3 AAFREBBRESS
Table 3 Sensory scores for different product types
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Table 4 Box-Behnken experiment design and results
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Table 5 Regression model analysis of variance
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AB 0.34 1 0.34 1.03 03450
AC 2.53 1 2.53 7.57 0.028 4 *
BC 5.62 1 5.62 16.83 0.004 6 o
A? 158.59 1 158.59 475.17 <0.000 1 ok
B? 229.46 1 229.46 687.52 <0.000 1 O
c* 3.45 1 3.45 10.33 0.014 8 o
5 2% 2.34 7 0.33
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Fig. 2 Surface plot of interactive effects of fermentation conditions on sensory scores
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Table 6 Analysis of physical and chemical indexes of yellow peach wine

B R4 88.20 63.67 72.34 68.34
RN U % 11.12+0.09* 6.560.01¢ 7.24+0.01" 11.2+0.01°
R R ik e B/ (g/1L) 8.27+0.04° 5.210.01" 4.76+0.05¢ 8.33+0.07"
J K R TRV B2/ (g/1L) 0.46+0.01° 0.82+0.01" 0.2120.01 4.7+0.01°
TR IRV B/ (/L) 22.41+1.80" 76.000.56" 131.95+1.57¢ 63.6+1.26°
SO, Ji i e B/ (mg/LL) 86.67+2.89 35.001.41° 31.00+1.41° 65.00+2.83"
T R e e/ (mig/L) 351.07+7.54*  332.28+0.36" 62.3627.36¢ 357.66+2.15
ey .
U % C R E/(mg/L)  100.65+7.02 = — —
kit DPPH H L bR 31.44% 48.42% 1.64% 42.70%
AE K H LT R 98.84% 67.97% 90.70% 51.93%
R 1N R R ERRE | RE S 2—4 N T B Y EERRE 7 A 3 Y S T B Tukey K258 (P<0.05) , [H]— 47 RN R 2 R SR
INFEAE B2

RT EMRBEZRENLEUEESN

Table 7 Quantitative analysis of volatile compounds in yellow peach wine

(A=R 7]

[EES
S8 A e E/ (mg/L) 33.33+2.85 30.15+2.08° 14.24+0.01" 28.50+0.44"
ST BT R E (mg/LL) 22.08+2.31° 16.07+0.81" 1.02+0.00° 14.60+0.09"
1 TR i I 2 e/ (mg/L) 15.22+1.87* 6.23+0.37" 3.32+0.11" 6.77+0.05"
TE TP e  (pg/LL) 420.97+30.18" 231.78+11.38" 146.23+0.32° 218.05+0.3"
1F O P kR 2/ (g/LL) 114.06+2.36" 178.52+9.73¢ 102.59+0.91" 111.75+0.24"
S BT (/L) 34.91+9.82° 34.64+0.81° 28.61+0.22 28.98+0.03"
2~ P i R/ (/L) 1.02+0.05" 2.65+0.31° 1.38+0.15" 1.23+0.03"
R VR ¥/ (mg/LL) 81.45+7.07* 62.80+3.41" 36.700.13° 60.9120.60"
Fig 2
LR g T vk FEE (mg/LL) 15.73+1.13 23.15+1.93° 10.38+0.21° 84.92+3.77
FLIR 2 T8 2k Wk / (mg/L) 4.90+0.12" 51.88+5.23" 46.09+8.88" 49 46+1.22°
SR 5 IR o 2 ViR B2/ (/L) 334.58+81.88* 135.34+3.07" 108.69+0.01" 222.53+10.35"
TR TR iV FE/ (pg/LL) 275.39+11.08* 244.92+2.5 240.924+2.55" 261.6+1.98"
RS T R R/ (/L) 131.066.07" 123.65+1.3" 114.28+0.02° 146.72+1.85"
R AR PR R T R 8/ (/L) 14.09+0.26™ 14.36+0.24* 13.65+0.04" 13.7£0.03*
2R £ TG I i TR/ (/L) 11.44+0.17* 10.38+0.06' 10.18+0.17¢ 10.74+0.03"
CL IR &R ST VR ¥/ (/L) 10.91+0.87 8.74+0.11" 8.16+0.02" 8.71+0.08"
SR TR T e B/ (g/LL) 8.31+0.24° 12.17+0.76" 8.43+0.2° 16.69+0.76"
T C R T R/ (pg/LL) 9.07+0.76* 5.79+0.05" 5.69+0.04" 6.95+0.16"
SR TR I A VR B/ (ug/ L) 7.37+1.93* 2.5+0.01" 2.48+0.01" 2.43+0
T2 £ T I 2t B2/ (g/LL) 4.66+0.05° 4.66+0.02° 4.55+0" 4.57=0"
F R R 20 TR o TR (pg/LL) 3.2+0.14* 3.00+0.00° 2.99+0" 2.99+0"
R LT TR B/ (g/LL) 0.07+0.02 0.03+0 0.02=0" 0.02:0"
T TR T R %/ (/L) 0.25+0.03" 0.19+0.01* 0.24+0.02* 0.17+0"
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&R7
et
I T T T
CBRR LRt e FE / (pg/L) 0.17+0° 0.16+0 0.160 0.17+0°
Sl A/ (mg/L) 21.45+1.33¢ 75.59+7.17" 56.98+9.00" 135.07+5.01°
it iy 12
156 R S e B/ (mg/L) 2.98+0.05° 2.91+0.00° 2.92+0.00° 2.91+0.00"
R T i VR %/ (mg/LL) 3.00+0.02" 3.91+0.14 2.90+0.00° 3.18+0.00"
S IR I vk FE/ (mg/LL) 2.69+0.04" 2.64+0.01° 2.65+0.03" 2.72+0.01*
TE e R 0T 8 R B2/ (pug/L) 223.28+2.25" 222.54+0.07" 215.11+0.06 219.69+0.68"
Sl o R M/ (mg/L) 8.90+0.11" 9.68+0.15" 8.68+0.05¢ 9.03+0.02"
i 475/ N T
i R L o R/ (/L) 7.35+0.31" 92.68+10.88" 7.48+0.56" 8.84+0.19"
R—(+)—B— 75 2 i Jo 5 ¢ £/ (pg/LL) 16.77+0.38" 37.9+3.71° 13.96+0.04" 15.63+0.12"
TRV 5% P i 0 45 K 2/ (pug/LL) 114.03+0.16" 128.82+2.89" 154.01x15.47" 114.94+0.27"
T B P TR VR B/ (g/L) 181.71+1.39 186.42:+4.69" 200.81+10.34 177.71£1.33"
SR TR (/L) 319.87+2.20° 445.82+22.18" 376.26+26.41" 317.12+0.75°

TERESN 1 R B B BORRIE B 0 2.3 4 ST B BRI 7 O 5 3 PR AT AT Tukey 4545 (P<0.05) , i) — A7 Hh R [/ 2 5 5 B3k
IRAFTE R E VIS

x8 EMRAEFSFNERR

Table 8 Comparison of odor activity value of yellow peach wine

FSI% J1E (OAV)

S I 30 000 KR AT 1.111 069 1.004 982 0.474 823 0.950 010
1E N 9 000 BEf KR 1.691 595 0.692 559 0.369 166 0.752 028
LR LT 12 270 KA B 1.282 213 1.886 438 0.845 576 6.920 606
FLR £ T 14 000 BRI W & 0.350 211 3.705 500 3.292 052 3.532 549
LR 5+ K R 30 FEE GIE PR E 11.152 650 4.5113 880 3.623 144 7.417 538
TR LT 20 W E WA 13.769 270 12.245 950 12.045 87 13.079 86
SN IR £ R 3 SRR T A 2.768 861 4.055 807 2.809 248 5.562 833
IE% R 1 000 J& R TR 2.976 511 2.907 278 2.920 941 2.909 827

c i 420 TR 4 Jm IR 7.158 514 9.305 477 6.900 738 7.574 235
FIR 500 AR 5.386 220 5.280 308 5.296 608 5.443 525
TRV 5% P iR 88 W BFEA 1.295 782 1.463 818 1.750 143 1.306 104

TEREN 1 AR B BOMRIIT B0 2, 3,4 i 6 #Y SRk I 7

IEBEANE SR, FEd 1 321320 78 PCL I IE Ve FE A3 i LA AL 1Y 3.8 A 1.38 %, AR [ itk
], Ul B S BRI A HE MR 1 558 TR R TR KR A A, FE AL 2 SELIR CEE IO R
P | TR S TG Mg I PRI M L 58 R A AR 5 14 R S A AARSEAIASCE . FERD 3 5 TN AL 2 A IR A SR 4K
I e T 2 R A A S P 3L R AR S R A e, FE R AL G W T v R A A T AL 3 0™
M A, A R R E R FEAh 4 afr, T RE R I EORE A 3 XUBR AN SR HH

5 LR LT AN 5 R £ T A AR 9 B9 AH G 1, o i
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