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Abstract

In this study, the anti-oxidant, whitening, and anti-wrinkle effects of Castanea crenata inner shell extracts processed
by enzyme treatment and pressurized extraction were investigated. The Castanea crenata inner shell was first hydrolyzed
using celluclast, viscozyme, or hemicellulase. Then, it was subjected to pressure extraction for different durations
(30, 60, and 120 min). The yields of the Castanea crenata inner shell extracts processed by different enzyme
treatments followed by pressurized extraction for different times are in the range of 12.42-29.80%. The total polyphenol,
flavonoid, and tannin contents of the C30m (celluclast enzyme and autoclave extracts at 30 min) extract were 15.48,
10.82, and 15.82 g/100 g, respectively. The total sugar content of the H120m(hemicellulase enzyme and autoclave
extracts at 120 min) extract is 61.07 g/100 g. The 1,1-diphenyl-2-pycrylhydrazyl (DPPH) and 2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging activities of the C30m extract at 1,000 pg/mL
are 89.20, and 81.96%, respectively. The superoxide radical scavenging and ferric-reducing antioxidant power of
the C30m extract at 1,000 pg/mL are 67.63% and 1,324.79 uM, respectively. Further, the tyrosinase and elastase
inhibition activity of the C30m extract at 1,000 pg/mL are 61.32, and 61.06%, respectively. Our results indicate
that the Castanea crenata inner shell extracts processed by enzyme treatment followed by pressurized extraction
could have beneficial effects on facial skin and they should be considered for use in new functional cosmetics.
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DPPH radical scavenging activity(%)=(%)><100

S : absorbance of sample at 517 nm
C : absorbance of control at 517 nm

ABTS radical 2H&M &3
2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid)(ABTS) radical 27 2/J(19)2 7.4 mM ABTS(Sigma-
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ABTS radical scavenging activity(%)=( (S: )x100
S : absorbance of sample at 732 nm
C : absorbance of control at 732 nm
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S : absorbance of sample at 560 nm
C : absorbance of control at 560 nm
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S
Tyrosinase inhibition activity(%)=(?) x100

S : absorbance of sample at 475 nm
C : absorbance of control at 475 nm

I

Elastase Magd &H
Elastase A3&4 =% 2 James 5(22)9] Wl we}
A &E 02 M Tris-Cl buffer(pH 8.0)= 3] ujj<=<]| u}a}
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S : absorbance of sample at 405 nm
C : absorbance of control at 405 nm

SAIXMT
2E A3 A7+ IBM SPSS Statistics(19.0, IBM Corp.,
Armonk, NY, USA)Z o] &3 EAHEA(ANOVA)S A A8t

8+ x] A25¢ A1E (2018)
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Table 13} 751‘”4-. & A F(celluclast, viscozyme %
hemicellulase)?] T &3 FE&9 FEFEL 12.42-

29.80% = UEE O™, celluclast 2] 2] & 30& 714F= A
2] H(C30m)7}F 29.80% 2 71 =& FEFES YEHY

At
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A7 n2dn 9. § FeldE, & Eols
% vd e C30m %%%oﬂ*ﬁ Z}7} 22,69 g/100 g,
12 13 g/lOO g 2 2166 g100 go & 71 =2 g3 JER
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15.48 g/100 g, 10.82 g/100 g ¥ 14.90 g/100 go- 2 7}

Table 1. The yield, total polyphenol, total flavonoid, total tannin, and total sugar contents of Castanea crenata inner shell extracts by

enzyme treatment and pressurized extraction

Sample” Yizeld Total polyphenol Total flavonoid Tot%l tannin Total sugar
P DB, %) (GAY, g/100 ) (Rutin, g/100) (TA”, g/100) (Glucose, g/100)

HE 14.30£0.09° 15.48+0.08° 10.8240.43" 14.90+0.238 38.5340.19°

AE 19.50+0.11° 18.524031° 11.940,19" 17.03038 40424137
C30m 29.80+0.14° 22.69+0.26" 12.131031° 21.66+045" 37.6040.16"
C60m 19.90+0.11° 18.54+0.34° 11.6240.20° 17.6620.17° 47.3120.49°
C120m 1242+0,03' 17.54+0.11° 10.49+0.32" 17.05+0.24° 54.89+1.99°
V30m 27.08+0.29° 21.641033° 12.01£0.33" 20.82+054° 43.0740.32"
V60m 19.600.34° 21204029 11.700.29" 20.08+0.21° 51762073
V120m 14.300.27° 16.6420.16° 11.00:037° 15.79+0.33" 56.22+0.79°
H30m 28924031 21324041 11.8240.18" 20.16+0.38° 50.97+0.75
H60m 25414033 15.830.18° 9.82+0.17° 15.16+0.148 58.96+0.68"
HI20m 15.44%0.46° 1553027 9.63+0.16° 14.54+029" 61.07+1.08"

1)H]E, hot-water extracts from Castanea crenata inner shell; AE, autoclave extracts from Castanea crenata inner shell; C30m, C60m, and C120m, autoclave extracts(30, 60, and
120 min) of celluclast enzyme treatment from Castanea crenata inner shell; V30m, V60m, and V120m, autoclave extracts(30, 60, and 120 min) of viscozyme enzyme treatment
from Castanea crenata inner shell; H30m, H60m, and H120m, autoclave extracts(30, 60, and 120 min) of hemicellulase enzyme treatment from Castanea crenata inner shell.

DB, dry basis.
3)GA gallic acid.
TA, tannic acid

S)Means+SD (n=3) with different letters (a-h) within column are significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 1. DPPH radical scavenging activity of Castanea crenata inner
shell extracts by enzyme treatment and pressurized extraction.

(A), celluclast enzyme and autoclave extracts (30, 60, and 120 min) from Castanea
crenata inner shell; (B), viscozyme enzyme and autoclave extracts (30, 60, and 120
min) from Castanea crenata inner shell; (C), hemicellulase enzyme and autoclave extracts
(30, 60, and 120 min) from Castanea cremata inner shell.

Means£SD (n=3) with different letters (a-q) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 2. ABTS radical scavenging activity of Castanea crenata inner
shell extracts by enzyme treatment and pressurized extraction.

(A), celluclast enzyme and autoclave extracts (30, 60, and 120 min) from Castanea
crenata inner shell; (B), viscozyme enzyme and autoclave extracts (30, 60, and 120
min) from Castanea crenata inner shell; (C), hemicellulase enzyme and autoclave extracts
(30, 60, and 120 min) from Castanea cremata inner shell.

MeanstSD (n=3) with different letters (a-p) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 3. Superoxide radical scavenging activity of Castanea crenata
inner shell extracts by enzyme treatment and pressurized extraction.

(A), celluclast enzyme and autoclave extracts (30, 60, and 120 min) from Castanea
crenata inner shell; (B), viscozyme enzyme and autoclave extracts (30, 60, and 120
min) from Castanea crenata inner shell; (C), hemicellulase enzyme and autoclave extracts
(30, 60, and 120 min) from Castanea cremata inner shell.

MeanstSD (n=3) with different letters (a-m) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 4. FRAP (ferric reducing antioxidant power) activity of
Castanea crepata inner shell extracts by enzyme treatment and
pressurized extraction.

(A), celluclast enzyme and autoclave extracts (30, 60, and 120 min) from Castanea
crenata inner shell; (B), viscozyme enzyme and autoclave extracts (30, 60, and 120
min) from Castanea crenata inner shell; (C), hemicellulase enzyme and autoclave extracts
(30, 60, and 120 min) from Castanea crenata inner shell.

MeanstSD (n=3) with different letters (a-r) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 5. Tyrosinase inhibition activity of Castanea crenata inner shell
extracts by enzyme treatment and pressurized extraction.

(A), celluclast enzyme and autoclave extracts (30, 60, and 120 min) from Castanea
crenata inner shell; (B), viscozyme enzyme and autoclave extracts (30, 60, and 120
min) from Castanea crenata inner shell; (C), hemicellulase enzyme and autoclave extracts
(30, 60, and 120 min) from Castanea cremata inner shell.

MeanstSD (n=3) with different letters (a-n) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 6. Elastase inhibition activity of Castanea crenata inner shell
extracts by enzyme treatment and pressurized extraction.

(A), celluclast enzyme and autoclave extracts (30, 60, and 120 min) from Castanea
crenata inner shell; (B), viscozyme enzyme and autoclave extracts (30, 60, and 120
min) from Castanea crenata inner shell; (C), hemicellulase enzyme and autoclave extracts
(30, 60, and 120 min) from Castanea cremata inner shell.

MeanstSD (n=3) with different letters (a-m) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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