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Abstract

Nypa fruticans has long served various purposes in daily life. Recent studies have explored the physiological properties, such as
antioxidant and anti-inflammatory activities of N. fruticans secondary metabolites, along with methods to improve extraction
efficiency. This study evaluated the efficacy of an enzyme-treated N. fruticans extract, as well as its extraction efficiency after
hydrolytic enzyme treatment. Based on bioactive compound analysis, the optimal treatment temperature for N. fruticans's cellulase
and viscozyme was confirmed to be 55C. The polyphenol and flavonoid contents of enzyme-treated N. fruticans, extracted using
50% ethanol, were determined to be 179.8 and 102.6 mg/qg, respectively. The DPPH radical scavenging ability and SOD-like activity
of the enzyme-treated N. fruticans extract were determined to be 74.9% and 19.8%, respectively, at 200 mg/L. No cytotoxicity was
observed below 100 pg/mL. At this concentration, the extract inhibited NO production by 52.4%. The enzyme-treated N. fruticans
extract exhibited various physiological activities, highlighting its potential as a functional food ingredient.
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N2 9t 24 33 27 BYS Yo AT BIEEA, Bl 3
AEAOIA MER 764 AAEAY] 7HX)7F 54 glont
YmoR K Nypa fiuticans)y2 &doPAor] HIRE wollA 2 (kim 2021; Evelyn et al., 2022; Islam et al., 2025), =2l Y

AT BEQ OPRIRY UBOR ARE NG VL BF o 22w, Bo|, 2220| oA} AT D 98 o)
A ABSSLOR, 2o U9, H39 25 AL Y U pare wels 23 58S WP Sl s wga
L2 ARSIt Hossain & Islam, 2015; Cheablam & Chanklap, Hooje AR AYZRE 08 HHo] 22 FLS o]/
2020). FZol= YuoRrprt sk 3okl e EdHs o8 I g} 22 EE)FQl 249 MoKpressurized hot water
(polyphenol)¥} 2} t-0] E(flavonoid) T 2= O|XFehAl ARz extraction)= E35t A7MEE olU)g} 71 8ol ZE(accelerated sol-
oI5t Faksl(antioxidant) &3, 3AS(anti-inflammatory) 4 537} vent extraction), Tfo]IZ2Yo]H ZFZE(microwave-assisted extrac-

22 ey /o] bkt A5 Bl 8=l JTHPrasad et tion), 221} ZZ(ultrasound-assisted extraction), 2YUA =&
al., 2013; Evelyn et al., 2022; Islam et al., 2025). ©]o] YujoFz}] (supercritical fluid extraction)@} FAS THE3F FZ(enzyme-
4, 7], Gl 5 FHof T oA A} AHES] & &S Eo)7] assisted extraction) HI'HEo] Wo] ZRE|W Qth(Bitwell et al.,
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Fig. 1. Contents of polyphenol of ethanol extracts after enzymes treatment
with Mypa fruticans at 45C, 50°C and 55T, respectively. Vertical bars
represent the mean+SD of three replicates.
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Table 1. Contents of polyphenol and flavonoid of Aypa fruticans treated
with cellulase and viscozyme

Component Content (mg/g)
Polyphenol (mg GAE/g) 179.8+0.5
Flavonoid (mg CE/qg) 102.6+0.6
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Fig. 2. Contents of flavonoid of ethanol extracts after enzymes treatment
with Mypa fruticans at 45°C, 50°C and 55°C, respectively. Vertical bars
represent the mean+SD of three replicates.
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Fig. 3. DPPH scavenging effects of ethanol extracts after enzymes treat-
ment with Mypa fruticans. Vertical bars represent the mean+SD of three
replicates. Values with different letters are significantly different (2{0.05).
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Fig. 4. SOD-like activities effects of ethanol extracts after enzymes treat-

ment with Mypa fruticans. Vertical bars represent the mean+SD of three
replicates. Values with different letters are significantly different (£¢0.05).
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Fig. 5. Cell viability of ethanol extracts after enzymes treatment with Ajypa
fruticans. Values are represented to the mean+standard deviation of three
replicates.
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Fig. 6. NO production inhibition effects of ethanol extracts after enzymes
treatment with Aypa fruticans. Values are represented to the mean+SD
of three replicates. ~ {0.001 compared with LPS.
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