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Abstract: In this study, freshly squeezed lychee juice was used as the raw material for the fermentation by co-culture of Lactobacillus
casei and three yeasts (BO213, D254, EC1118). The number of live lactic acid bacteria, pH, soluble solids content, sugar components, organic
acids, DPPH free radical scavenging capacity, and sensory attributes during fermentation were analyzed. The results showed that the number of
lactic acid bacteria in the lychee juice after fermentation was higher than 7 lg (cfu/mL), and all strains had certain probiotic functions.
Thefermentation by co-culture of lactic acid bacteria and yeast could not only promote the growth of Lactobacillus casei, but also reduced the
sugar content of the lychee juice with the alcohol content lower than 0.50% (which met the standard of non-alcoholic beverages). With the
prolongation of fermentation time, the sugar content of each group decreased. After 24 hours of fermentation, the lactic acid content of juice
fermented by Lactobacillus casei singly was significantly lower than that obtained via fermentation by different co-cultures. The lactic acid
content decreased in this order: D254+Lactobacillus casei (6.62 g/L)>Ec1118+Lactobacillus casei (6.55 g/L)>B0213+Lactobacillus casei (2.35
g/Ly>Lactobacillus casei (0.94 g/L). The in vitro antioxidant capacity (DPPH- scavenging ability) of the D254+Lactobacillus casei group and
the Ec1118+Lactobacillus casei group after 24 h fermentation was superior to that of the Lactobacillus casei fermentation group. The fermented
lychee juice had better flavor than unfermented juice, and the co-culture fermentation group was superior to the single-culture fermentation
group, with the BO213+Lactobacillus casei group having the best flavor, followed by the Ec1118+Lactobacillus casei group. In summary, a

fermented alcohol-free probiotic lychee beverage with good flavor and rich in nutrients could be obtained via fermentation by
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Ec1118+Lactobacillus casei.
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Table 1 Aroma descriptors, reference standard for flavor profile test
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Fig.1 Changes of lactic acid bacteria in litchi juice during
fermentation
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Table 2 Changes of pH and soluble solids in litchi juice during fermentation

i 0h 6h
ST %M B T 4/°Brix pH T 2P [E) % 49/°Brix pH
F Bk 17.6£0.02° 4.53+0.01° 17.53+0.04° 4.5£0.02°
BO213+F & 17.6£0.02° 4.53+0.01° 17.3+0.03° 4.47+0.03
D254+F B 17.6+0.02* 4.53+0.01° 17.31+0.06" 4.49+0.04*
Ecl118+F# 17.6+0.02° 4.53+0.01° 17.28+0.07° 4.48+0.02°
- 12h 24h
T ok B 7 4/°Brix pH T 72t [B) 7 4 /°Brix pH BAE %
T4 17.52+0.12° 4.49+0.05* 17.53+0.12° 4.48+0.01° 0
BO213+F % 17.1+0.10° 4.49+0.06" 15.64+0.09" 443004  0.39+0.01°
D254+ B 17.02+0.09° 4.45+0.01° 16.08+0.07° 445007 0.19+0.02°
Ecl118+F 8% 16.93+0.14° 4.46+0.08" 15.98+0.11° 4.43+0.02°  0.19+0.01°
E: FIBFARERE A AR BA BEM £ F(p<0.05). FT&F.
R 3 HIGTAEESIZPHRE TR
Table 3 Changes of sugar components in litchi juice during fermentation
ABE FHE/(g/L) HEAB/(gL) EAE/(g/L)
0h 139.02+3.43¢ 108.79+1.48° 66.18+2.03¢
F# 6h 129.32+2 454 83.93+5.02% 44.68+2.08f
F# 12h 128.35+4.12>¢ 87.57+6.13% 38.3+2.16°
F8&24h 124.81+7.46™ 89.91+1.35% 34.33+2.48°
BO213+F & 6h 131.54+8.02% 86.61+2.90% 26.52+1.02°
BO213+F & 12h 134.92+9.31% 90.80+3.02% 2221+1.27°
BO213+F# 24 h 121.11+5.48° 73.18+2.76a 19.21+1.01°
D254+F# 6 h 132.79+4.85°% 92.4143.16% 25.45+1.16°
D254+F 8 12 h 127.16+3.15%¢ 87.44+2.02% 21.75+0.96
D254+F 8 24 h 128.4147.35%¢ 79.21+5.32° 19.2140.83"
Ecl118+F & 6 h 133.74:+4.68°% 93.48+3.16° 26.26+1.04°
Ecl118+F# 12h 135.01+1.26% 88.07+2.18°® 21.99+0.76°
Ecl118+F# 24 h 127.48+9.02% 79.87+3.57° 19.21+0.88°
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Mt XUk, B 24 h R R RR (& B
%, TE&4L BO213+ T4 D254+ T4 Ec1118+
TR ATREIR & &3 2 0.36.0.37,0.28,0.31 g/Ls
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Table 4 Changes of organic acids in litchi juice during fermentation

A AR BERBAYL)  FRE/(gL) 3LER/(g/L) ZE/(gL) ATIEBR/(g/L)
0h 0.41+0.02% 4.93+0.05" NDa 4,19+0.09 0.49+0.02"
F8& 6h 0.43+0.01% 4.94+0.03" 0.25+0.01° 4.45+0.,02% 0.58+0.058
F# 12h 0.41+0.02% 5.21+0.04' 0.37+0.02° 4.42+0.01¢ 0.43+0.02°
F8& 24h 0.42+0.03* 4.8+0.028 0.94+0.06¢ 3.98+0.02° 0.36+0.01%
BO213+F# 6h 0.57+0.02° 6.8+0.05* 0.5+0.02° 4.35+0.10% 0.44+0.07°
BO213+F# 12h 0.450.03¢ 6.25+0.04 0.98+0.05¢ 4.26+0.09% 0.4£0.01%
BO213+F & 24 h 0.42+0.01%* 3.85+0.08° 2.35+0.07° 4.54+0.08°F 0.37+0.02¢
D254+F# 6 h 0.510.02¢ 4.83+0.13¢ 1.23+0.09° 4.24+0.07° 0.38+0.02¢
D254+F 8 12 h 0.44£0.01% 2.8+0.02¢ 3.45+0.128 4.2+0.05° 0.3240.01%
D254+F# 24 h 0.44+0.03" 0.53+0.02° 6.62+0.15 4.66+0.14¢ 0.28+0.01%
Ecl118+F# 6 h 0.52+0.04¢ 4.44+0.11° 0.01* 4.23+0.02° 0.24+0.02°
Ecl118+F#& 12h 0.43+0.02% 1.93+0.06° 3.78+0.11" 4.02+0.08" 0.29+0.01°
Ecl118+F 8 24 h 0.39+0.02° 0.69+0.02° 6.55+0.23' 4.61+0.06" 0.31+0.02°
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Fig.2 Changes of DPPH- scavenging ability of litchi juice

during fermentation
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Fig.3 Aroma radar image of litchi juice aroma before and after

fermentation
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