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Abstract: This study investigated the effects of a-amylase enzymatic hydrolysis, lactic acid bacteria fermentation, and com-
bined enzymatic-fermentation treatments on the nutritional quality, antioxidant activity, bioaccessibility of total phenolics
and flavonoids, and volatile flavor compounds of chestnut milk. The results demonstrated that both fermentation and enzy-
matic-fermentation treatments significantly increased the content of total phenolics and flavonoids in chestnut milk
(P<0.05) compared to the control. Enzymatic-fermentation treatment exhibited the highest antioxidant activity, with signifi-
cant improvements in hydroxyl radical, ABTS" radical, and DPPH radical scavenging capacities by 15.80%, 14.84% and
29.29%, respectively. Additionally, enzymatic-fermentation significantly enhanced the bioaccessibility of total phenolics
and flavonoids in both gastric and intestinal stages, with increases of 45.81% and 78.95% for phenolics, and 59.43% and
91.17% for flavonoids, respectively. The enzymatic-fermentation treatment also had the most profound effect on the volatile
flavor compounds in chestnut milk. This combined approach resulted in the detection of 34 different aroma compounds, pri-
marily including 2,3-butanedione, 1,2-butanediol and acetaldehyde, contributing to a creamy and fruity aroma profile. In

conclusion, the combination of enzymatic hydrolysis and fermentation effectively improved the nutritional components and

flavor characteristics of chestnut milk, enhancing its nutritional value and antioxidant capacity.
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Table 2 Effects of enzymatic hydrolysis and lacticacid bacteria fermentation on the physicochemical properties of chestnut milk

KA PR ALV (°Brix) pH R (°T) FE (%)
Xof FR AR SR 9.06+0.23" 6.75+0.11° 8.224+0.61° 83.78+0.73"
it i Al SR 9.13+0.25" 6.83+0.02° 9.38+0.46" 85.54+0.19°
KBRS 8.83+0.15° 3.78+0.10° 53.71+0.54° 64.64+0.55¢
TR fitp R TR AR S L 8.80+0.26° 3.85+0.02° 54.14+1.16° 69.22+2.07°
TE: [FFANR] TR 2R 26 57 1 2 (P<0.05), 3l
3 MR AILER B & B M R R A B SR A TR A
Table 3 Effects of enzymatic hydrolysis and lactic acid bacteria fermentation on nutritional quality of chestnut milk
RS AR i (g/100 mL) I JFHE (ng/mL) S B (mg/mL) S (mg/mL)
X AR S 11.51£0.16" 9.59+0.08° 0.20+0.03° 0.22+0.02"
Tt e Al SR L 11.1840.21° 26.57+0.52° 0.19+0.01° 0.2140.01¢
RIS 10.7540.02° 7.00£0.08¢ 0.30£0.02° 0.24+0.01°
it e A TREA S FL 10.04+0.16° 23.89+0.41° 0.27+0.01° 0.26+0.01°
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Fig.5 Clustering heat map of volatile flavor substances in different chestnut milks
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