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Abstract: To investigate the mechanisms underlying the effects of Lactobacillus plantarum HC1775 fermentation on sugar and
acid composition and antioxidant activity in litchi juice, this study analyzed the changes in sugar and acid composition, total phenolic
content, and antioxidant activity during the fermentation process. Enzyme activity analysis of the juice and structural characterization of
the pomace were also performed to elucidate the potential mechanisms of polyphenol release. During the 0~48 h fermentation period, the
total sugar content of litchi juice decreased from 164.73 to 87.81 mg-mL ', which was mainly caused by changes in sucrose content,
with its level decreasing from 95.38 to 44.98 mg-g”', while reducing sugar content decreased from 55.99 to 40.51 mg-mL™". The
content of lactic acid, which was the main acid produced by the fermentation, increased significantly from 0.17 to 12.10 mg-mL". Tartaric
acid content increased from 1.62 to 2.05 mg-mL ", whereas citric acid content decreased from 2.18 to 0.13 mg'mL "', and ascorbic acid content

decreased from 21.20 to 11.71 mg/100 g. In addition, the total phenolic content of litchi juice increased significantly, reaching
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a maximum of 293.4 mg-L'. The changes in antioxidant activity followed a similar trend, with the DPPH radical scavenging

rate increasing by 19.64% and the FRAP value increasing by 51.11%. This was mainly owing to elevated activities of cell wall-

related enzymes, which disrupted hydrogen and glycosidic bonds in cellulose and promoted the release of bound phenolics, thereby

enhancing the antioxidant activity of litchi juice. Therefore, this study explains changes in sugar and acid composition and the

potential mechanisms underlying changes in antioxidant activity in fermented litchi juice, thereby providing a theoretical basis for

fermented litchi juice products.
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Table 1 Changes in the content of total sugar, reducing sugar, fructose, glucose, sucrose and soluble solids in litchi juice at different

fermentation times

i i 0Oh 12h 24h 36 h 48 h
EAE4F /(mg-mL ") 164.73 +0.28" 148.20 £11.52° 124.44 + 4.67° 102.54 £ 6.09° 87.81 £3.13°
iE B AE4E/(mg-mL ™) 55.99 +0.89" 63.62 £ 1.02° 55.13 +1.05° 46.36 +0.95° 40.51 +1.20°
RAE4AF/(mg-g ) 2528 +0.28" 28.99 +2.36" 19.41  1.94° 19.66 = 0.46° 18.93 1.15°
RNABELSE/(mg-g)) 24.37 +3.56" 26.50 +2.77" 20.16 £2.69° 18.50 +0.33° 19.06 +0.20™
FAE A F/(mgg ) 9538+ 11.31° 81.59 £7.75° 69.63 3.74° 48.13 +0.18" 28.38 +0.90°
T BT A% 16.50 +0.10° 15.90 £0.10° 15.73 £0.15" 15.43 £0.15° 14.76 = 0.06"
E: AATERARRGNEFRERTAAREZF (P<0.05). FT4AR.
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Table 2 Changes in titratable acid content, pH value, organic acid content and sugar-acid ratio in litchi juice at different

fermentation times
A 18] 0h 12h 24 h 36h 48 h

pH 14 5.47 0.06" 429 £0.02° 3.98 +0.03° 3.85+0.01° 3.72+0.01°
TR % 0.09 +0.01° 0.44+0.01° 0.75+0.01° 0.91 +0.02° 1.06+0.01°
B A F/(mg'mL ) 1.62£0.01° 1.90+0.01° 1.93 +0.06" 1.97 +0.05° 2.05+0.02°
FLE4F /(mg-mL™) 0.17£0.01° 6.61 +0.05° 9.14 £0.20° 10.75 +0.38° 12.10 £ 0.23°
ATAEBR A& /(mg-mL ) 2.18+0.01° 0.61£0.01° 0.38£0.01° 0.18 £0.01° 0.13£0.01°
IR FEAF/(mg/100g)  21.20 £0.39° 14.49 +0.13° 14.06 + 0.27° 12.56 +0.13° 11.71£0.27°
¥ REAE/(mg-mL") 2.75£0.01° 0.42+0.01° 0.57 = 0.02° 0.62 +0.01° 0.74 +0.02°

AB B b 155.24:1° 31.31:1° 14.59:1° 10.44:1° 6.80:1°
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