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Fermentation Process Optimization of Blackened Peach Wine and
Comparison of Its Quality Characteristics with Fresh Peach Wine
MI Jing-jie, SONG Meng-ru, WANG Yu-xiao, SUN Xin, ZHANG Ren-tang’

College of Food Science and Engineering/Shandong Agricultural University, Tai'an 271018, China

Abstract: China boasts abundant peach resources, but their poor storability often leads to significant waste of fresh fruit. The
blackening technology, which induces Maillard reactions under high temperature and humidity, has been proven to
significantly enhance the nutritional components and flavor characteristics of traditional foods. This study combines the
fermentation process with the blackening technology to systematically optimize the blackened peach wine fermentation
process, analyzes its physicochemical indicators, antioxidant capacity, sensory quality and volatile components, and
compares them with fresh peach wine. The results show that through single-factor and orthogonal experiments, the optimal
fermentation conditions for blackened peach wine are determined as follows: solid-to-liquid ratio of 1:2, soluble solids
content of 22%, addition of FR flat-acid yeast at 0.4 g/L, fermentation temperature of 26 °C, and fermentation duration of
12 d. The resulting wine achieves an alcoholic strength of 13.6% vol. During fermentation, the levels of soluble solids,
reducing sugars, pH, and flavonoid content decrease, while the final polyphenol content remains comparable to the initial
level. Conversely, alcohol content and total acidity increase. Blackened peach wine outperforms fresh peach wine in terms of
soluble solids, reducing sugars, total acids, polyphenols and flavonoids. The ICso values of its DPPH and ABTS free radical
scavenging capacities are significantly lower than those of fresh peach wine, indicating that its antioxidant capacity is
significantly better than that of fresh peach wine. Meanwhile, blackened peach wine scores higher in color, aroma intensity,
taste richness and flavor typicality. E-nose and GC-MS analyses further reveal that the blackening treatment imparts a unique
combination of burnt, sour and fruity flavors. In conclusion, the blackening technology not only improves the
physicochemical properties and antioxidant activity of peach wine, but also significantly enhances its sensory quality and
flavor characteristics, providing innovative insights for the deep processing of fresh peaches. Future studies can further
explore the health benefits of blackened peach wine and the potential for extending the application of blackening technology
to other fruit-based products, such as fruit wines and fruit vinegars.
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EEESEI R BLE L JCOTTEY) MR TR, T 6 AL 16~20
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Fig. 1 Alcohol content and sensory scores of blackened peach wines with different brewer's yeasts (A), yeast additions

(B), soluble solids content (C), and feed-to-liquid ratios (D)

VE: AN A FRHRER B M 22 57 P<0.05.

Note: Different letters represent significant differences P<0.05.
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Fig. 2 Changes in alcohol content (A), soluble solids and reducing sugars content (B), total acid content and pH (C),
and polyphenol and flavonoid content (D) during fermentation of blackened peach wine
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K 3, AL Bk i DPPH A1 ABTS [ 575 B g
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Table 2 Physicochemical indicators of blackened peach wine and fresh peach wine

. A B/ " ) . . £/ (mg GAE/  #{fiil/(mg RE/
e - AR Y% R (L) SRR/ (g/L)
(% vol) : : L gDW) gDW)
Samples ) Soluble solid Reducing sugar  Total acidity
Alcoholic strength Polyphenol Flavone
AP 13.6+0.26a 8.0£0.17a 5.1£0.03a 5.23+0.13a  3.31+0.0la  36.404+0.57a  1.311%0.03a
SERRIE 13.8+0.26a 7.7+0.20a 4.4+0.02b 4.14+0.09b  3.66:0.03b  30.139+0.88b  0.246+0.01b

Bl DT B E AR HE R ZZ AR IR (n=3) , A1 L F bR il [ -0 3 2L 8] 22 5 AN 1835 (P> 0.05) , BT EAN ) - B 201 1) 22 57 34

(P<<0.05),

Note: Data are expressed as mean =+ standard error values (n=3), with insignificant differences between groups for those labeled with
the same letter in the upper right corner (P>0.05) and significant differences between groups for those labeled with different letters (P<0.05).
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Fig. 3 IC,, of DPPH and ABTS of blackened peach wine
and fresh peach wine
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Fig. 4 Physical images of blackened peach wine (A) and
fresh peach wine (B)
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Fig. 5 Radar chart of sensory scores for blackened
peach wine and fresh peach wine
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Fig. 6 Radar plot of electronic nose sensor response
values for blackened peach wine and fresh peach wine
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Table 3 Volatile components and their relative contents in blackened peach wine and fresh peach wines

Sk e PRI AT b
Category Serial number Nar::;;)(f);:ie::lle Blackened peach wine Fresh peach wine
1 5T 4.23% 7.08%
2 IE TR 0.50% 0.16%
3 L 26.00% 27.98%
N 4 1E - 0.65%
w 5 AR - 0.13%
6 W 2.16% 1.07%
7 T 0.11% -
8 IE%S 0.08% -
9 LR T - 4.04%
10 LRI 3.51% 1.86%
11 CLR 2B 3.62% 3.91%
12 IR g - 0.08%
13 R H TR 0.22% 0.08%
14 FMR LM 30.94% 28.23%
15 F 5T R - 0.20%
16 JE 1 HH i 0.16% 0.12%
17 B4R LR 20.68% 19.64%
L5 18 FR IR 0.28% 0.22%
19 HRHR 1 0.42% 0.79%
20 LR 0.51% 0.34%
21 FRERR g 1.30% 1.44%
22 + =M L Hg - 0.06%
23 FERR TR 0.09% 0.06%
24 FLER Bk 0.20% -
25 BRI 0.04% -
26 TRl 0.43% -
27 JY LR A g 0.04% -
28 iz 1.06% 0.18%
29 5 TR 0.19% 0.08%
30 CR 0.27% 0.21%
[ 31 FIR 1.14% 0.56%
32 IR 0.53% 0.34%
33 HkERR - 0.07%
34 = 0.07% -
35 e 0.35% 0.08%
i 36 IR 0.72% 0.27%
37 5- FH SR mpg 0.07% -
o 38 A IRLE - 0.04%
39 2-F A Juke - 0.03%
[ 40 2, 4-RUCT R 0.07% -

T - R ARG Y

Note: -indicates not detected.
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(1) B R P R T O - AR A (1 R A AR AL 3 —
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