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Abstract

We evaluated the nutritional value of 70% ethanol extracts (EE) from fermented cudrania tricuspidata fruit (ECT:
EE of C. tricuspidata, EFCT: EE of fermented C. tricuspidata, EFCTL: EE of fermented C. tricuspidata by B.
licheniformis, EFCTS: EE of fermented C. tricuspidata by B. subtilis) by determined the total polyphenol and flavonoid
contents, antioxidant activities, and inhibitory actions on elastase and tyrosinase. The yields of freeze-dried powder
of ECT, EFCT, EFCTL, and EFCTS were 54.22%, 54.43%, 57.51%, and 57.23% (each w/w), respectively. The
color of L*, a, b values decreased of fermented cudrania tricuspidata. The fermented EFCTL and EFCTS had
relatively higher contents of total polyphenol and flavonoid than those of other extracts. ABTS radical scavenging
ability were 94.61%, 95.85%, 94.36%, and 96.69%, respectively. SOD (superoxide dismutase)-like activities were
in the order EFCT (32.60%) > EFCTS (27.10%) > EFCT (23.30%) > ECT (22.00%), and nitrite scavenging activity
was in order of EFCTS (51.18%) > EFCTL (45.61%) > EFCT (41.93%) > ECT (27.76%), respectively. Ferrous
ion chelating activity of EFCTL (67.34%) and EFCTS (60.36%) was significantly the highest, whereas ECT (52.34%)
and EFCT (51.73%) had not different significantly. Xanthine oxidase, elastase and tyrosinase inhibitory activities
at 0.5% (w/v) solutions of EFCTL and EFCTS were somewhat higher than those of non-fermented ECT. In conclusion,
we provide experimental evidence that extracts of fermented cudrania tricuspidata of B. subtilis and B. licheniformis
exhibited higher antioxidant activities and inhibitory actions on elastase and tyrosinase compared with non fermented
cudrania tricuspidata.
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ABTS radical 2H&M &H

Re 5(16)2] W me} 74 mM ABTS [2,2-azino- bis
(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt] <}
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2 HEAR GAUF grits DEES] 80% ethanol FEEL
total polyphenol ¥ flavonoid $o] WEAIZ]7] Hef v]3}
o] 3.8~4.8) 713ty Husle] £ Ad3aze fA13
Ae-s Yt 5 2 E7lA total polyphenol 2
flavonoid 3Hafo] 571 @2 HEI Foll = A
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Table 2. Total polyphenol and flavenoid contents of 70% ethanol
extracts of fruit powder from fermented Cudrania tricuspidata

(mgfg, dry basis)
Measurement Ect’ ErcT”  BReTL” ERCTSY
Total polyphenol 8.13:0.09™° 953:0.15°  1103:027° 11902037
Total flavonoid  1.54+0.16"  173:007°  194£019°  185:0.14°

" Abbreviations; See Table 1.
Walues are means * standard deviation of triplicate determinations,
“Different superseripts within a row (a-d) indicate significant differences (p<0.05).

Table 1. Yields and color of 70% ethanol extracts of fruit powder from fermented Cudrania tricuspidata

Samples” Yields Color
(%, dry basis) Lightness (L*) Redness (z%) Yellowness (b*) Hue angle ()
ECT 5420415177 44.25+0.08° 991£002° 9.64:0.03° 4870017
EFCT 54.43+1 85" 42,61+0.38" 8.70+0.03° 9.09:0.02° 50672015
EFCTB 57.714185° 42,68:003" 9.25+0.00° 923:0.03 49.50£0.10°
EFCTS 57234213 42.9:0.11° 730:0.01° 8980.02° 54.9310.06'

D Abbreviations: ECT, ethanol extract of C. tricuspidata; EFCT, ethanol extract of fermented C. tricuspidata; EFCTL, ethanol extract of fermented C. fricuspidata by B. licheniformis,

EFCTS, ethanol extract of fermented C. tricuspidata by B. subtilis.
PValues are means + standard deviation of triplicate determinations.
IDifferent superscripts within a column (a-d) indicate significant differences (p<0.05).
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Ho|th16). SODE GAtsHAl B4R AlZd E4444aT
0,2 A7), AdH H0,= peroxidase catalaseoﬂ

o) B3 A4 Bt SOD FAEE L 84+ ol
U A 54} phytochemicals® SOD9} A S-S gho 7
A} superoxide2] 2tetihg-S AAlete] YA H ia}f o

&8 §tH27). ECT, EFCT, EFCTL % EFCTS2] ABS &}r]
ZE AAEA 9 SOD FAME & AN A3 Fig 13
2t ABS hoizh A4 84 8l SOD fAMEA S BT T
7ol vEste &4 01 Z7F g1, 500 mg%) A <]
ABS @z AA S #FEE TS EFCTL (87.93%) %
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vlslo] frejA o g w2 84S eI 1,000 mg%ol
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A FABEITE 1,000 mg%olAe] SOD A&
EFCTL (32.60%) > EFCTS (27.10%) > EFCT (23.30%) >
ECT (2.00%) <= 2% EFCTLIA =& A4S Vehdch
olte] A3 g ARG FZ59| phenold TS
2 oz LAY S HE Fo Ak £
71919 Aoz At sl o} g4 4tslA Aol S
Woldte AAE AR E8o] 75T Ao AlgdT
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Fig. 1. ABTS radical scavenging ability and superoxide dismutase
(SOD) like activity of 70% ethanol extracts of fruit powder from
fermented Cudrania tricuspidata.

Barsfmean values with different lefters are significant differences (p<0.05).

oA M 4Hs 9 ferrous ion chelating £t &%
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2 EFCTS7} ECTol H|3le] 27} 64.30% 2 84.37%7},
EFCTe] H]3le] 7+t 2206% 2 8.78%7} 57 8t th 1,000
mg%o A1 €] ferrous ion chelating &= EFCTL (67.34%)
> EFCTS (60.36%) > ECT (52.34%) > EFCT (51.73%) <2
2 BCT ¥ ERCTE AL 848 vepd vt 5887
¢l EFCTL 2 EFCTSOIA fodoz =& 845 vehd
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o] AAE APt Hasled & A7t YA &
#H ferrous ion chelating &3}l 4] ERFCTLe] ERCTSl B|st
o & FAE e AL 50125 AAT & Sl
B2 ndical & AAZ 5 Eo] th27] wjizolet Add
th30). WElY HE ARG FE2EL A A"
F'E aRA o2 AAND & I HAER 848 &
Ae AR ARH
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Fig. 2. Nitrite scavenging activity (NSA) and ferrous ion chelating

activity (FICA) of 70% ethanol extracts of fruit powder from
fermented Cudrania tricuspidata.

Bars/mean values with different letters are significant differences (p<0.05).
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Xanthine oxidase, elastase % tyrosinase A3l
g}d Z'EX-!

Xanthine oxidasei= xanthine 5-% hypoxanthine ©. 25
wric acid® BAEe] A= @ A% B2 makels B3I
A]R]—oﬂ z]zl /\] /\]x]—;d 32 £ I5l= §4AF oquxq Mo]
xanthine oxidase®] A8 EdAb A AL Adgstn g
61-/\]-@{ w3 9 ?5101- = /ﬁ%é}xj]gg a3 E_Z,:E}j!_
& itk Blastese® 219 U] 9% &&H-& FA51= 712
vl 210 elastin®] H-&flol] #od b, 3 A9 elasting
3“ ghe M Ay g4 Fof shuR ol Az M=

ol FobA =2 o] 2 AQ] ¢lo] Ho] 3] 7e]
F5 9 A 2 58 2031, wEbA elastase
A gy FES AMAdste &3 ik
tyrosinase = tyrosinesr DOPA (dihydroxyphenylalanine) =
o] ko] FofF Ewk oljz} DOPAE DOPAE
DOPA-quinone 2.2 HFA 7] @ 24 A 2] melanin A4
£ Aste F-gel @4 dth(32). ECT, BFCT, EFCTL
9 EFCTS9] xanthin oxidase, tyrosinase & elastase 43l 24
< AR A¥= Fig. 3% 2t} Xanthin oxidase *}8fl 84
dlA & ECT, EFCT, EFCTL 9 EFCTS7} 242} 57.94%,
63.46%, 80.34% = 86.78% & EFCT= ECTo| H]3}4] 9.53%
7b F7hetd en EFCTL 9 EFCTST 742 38.66%
49.78%7F &7Vslict.  Elastase Aol EFCT
(50.12%)7} ECT (40.44%)°]| ¥|8}ed 23.94% 7} Z7}5+9ict,
HhH ol e g 3 EFCTL (76 49%) 2 EFCTS (72.33%)=
ECTe|| W|sted 247} 89.14% 2 31.89%7}, EFCTel] H) 3}
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Fig. 3. Xanthine oxidase (XO), elastase and tyrosinase inhibitory
activity of 70% ethanol extracts of fruit powder from fermented
Cudrania tricuspidata (500 mg%, dry basis).

Values are means + standard deviation of triplicate determinations. Bars/mean values
with different letters are significant differences (p<0.05).
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