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Fermentation Process Optimization and Antioxidant Activity of
Sweet Potato Kombucha
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Abstract: [Objective] This study aimed to determine the optimal fermentation conditions for sweet
potato kombucha and analyze changes in functional components and in vifro antioxidant activity of the product.
[Method] Defined-strains-mixed fermentation was implemented with a consortium composed of Acetobacter
xylinus, Zygosaccharomyces bailii, and Lactiplantibacillus plantarum. Single factor experiment and response
surface methodology were employed to optimize the fermentation process. Physicochemical indices, functional
components, and in vitro antioxidant activity were determined to evaluate the enhancement effects of
defined-strains-mixed fermentation. [Result] The optimum fermentation process: fermentation with a strain volume
ratio of 2 1 1 I 1 and an inoculum volume fraction of 6.8% at 31.1 °C for 32 h. The total phenol mass concentration
of 325.68 pg/mL and total flavonoid mass concentration of 99.61 ug/mL, representing 1.14-fold and 1.42-fold
increases over the pre-fermentation levels, respectively. The DPPH, ABTS", and hydroxyl radical scavenging
activities reached 2.21 pmol/mL, 10.08 pmol/mL, and 8.30 pmol/mL, respectively, all of which were significantly
enhanced compared with the pre-fermentation levels, with the hydroxyl radical scavenging activity showing the
greatest increase. [Conclusion] Defined-strains-mixed fermentation effectively elevates the mass concentrations of

functional components and antioxidant capacity in sweet potato kombucha. This study provides data support for the
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value-added utilization of sweet potato resources and the development of novel kombucha products.

Keywords: sweet potato; kombucha; defined-strains-mixed fermentation
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Table 1  Sensory scoring standards of sweet potato kombucha
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Fig. 1 Effects of strain volume ratio on the fermentation of

sweet potato kombucha
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Fig.2 Effects of fermentation temperature on the fermentation

of sweet potato kombucha
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Fig.3 Effects of fermentation time on the fermentation of

sweet potato kombucha
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Fig. 4 Effects of inoculum volume fraction on the fermentation

of sweet potato kombucha
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Table 2 Factors and levels of response surface experiments for
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Table 3 Response surface design and experimental results for

fermentation condition optimization of sweet potato

kombucha
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3 30 30 8 66.87
4 31 24 8 68.37
5 31 30 7 72.82
6 32 30 6 69.16
7 31 24 6 68.62
8 30 24 7 65.71
9 30 36 7 68.18
10 32 36 7 68.33
11 30 30 6 69.30
12 32 30 8 70.08
13 31 30 7 72.15
14 31 30 7 72.38
15 31 36 8 70.89
16 31 36 6 71.48
17 31 30 7 72.24

T7 2 BT el LR 4, LR ) F AN 44,77, P<0.000 1,
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Table 4 Analysis of variance for regression models

Ji ZERUE PR BB 7 FAE PiH e
i 80.63 9 8.96 44.77 <0.000 1 e
A 3.05 1 3.05 15.24 0.005 9
B 9.57 1 9.57 47.82 0.000 2
c 0.69 1 0.69  3.45 0.105 6
AB 0.62 1 0.62  3.08 0.1227
AC 2.81 1 2.81  14.02 0.007 2
BC 0.03 1 0.03  0.14 0.7152
A? 39.34 1 3934 196.56 <0.000 1
B’ 18.02 1 18.02 90.07 <0.000 1
c? 1.67 1 1.67 832 0.023 5
B %= 1.40 7 0.20
KW 0.74 3 025 150 0.343 3 FNTE
aiiRE  0.66 4 0.16

A 82.03 16

A B AC.A*.B*[f) P<0.01, i} W ixX &6 395 xf 47 &
WA LR A VR IS W ) 3 5 CP I P<0.05, 1 EH
HM A FERE RGNS, B FE
I, AN TR R 36X 20 RE I % R A O 43 I 52 e I
DN« R TR B (] > T Ji >4 o A4 A 0 B
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Fig. 5 Response surface and contour plots of the interactions between factors
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Fig. 6 Changes in pH, total acid mass concentration, soluble solids content, and total sugar mass concentration of sweet potato

kombucha during the fermentation process
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