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Anti-oxidant, anti-inflammatory, and astringent effects from
Cayratia japonica root extract

Guangui Wei, Ji-An Lee?
"Division of Beauty Art, Graduate Seokyeong University
Division of Beauty Therapy & Make-up, College of Beauty Art, Seokyeong University

2 % E A7 ogv HYE SR 60T IH(CIW) 80% HIE-Z(CIM) F 7HA] &l ol&sto] 552
Heshn, 4 2589 BT, B L 49 BAS Whalel AR Fel0) SPE Qmeiel 48 THsAS 7t

174 ST F 2EE0] s $FE C(JW 29.88+5.87 mgGAE/g, CJM 32.21+4.81 mgGAE/g2 & EQlE]
9\th. DPPH AAtgol53} ABTS &tjd &7% A3 BE FE52 Tk AT 08 ikt &4o] 718kt 2
ol vEhE FEE2 RAW264.7 AIEE LPSE AZste] 458 fE% & S7H NO B4E& Ao, +&=
5% 0.2 mg/mL oo A PELo] 2 YIS v A Yotk EF LPSE A2 E RAW264.7 AL HlFof A
TNF-e, IL-6 ¥ PGE:9} 22 4% UH7H“'1‘ 2HI9F INOS E= COX-29 22 95 FAA o d Id £52
FEE S5t 7RG met FaSte. At e vigE $229 £E B2 52 55 1 mg/ml 24914
56.9%& ¢otglt. wEbA] 80% vighe 8ufl & XHoIA A5 oW He| vgeE FEE(CIMY] FAtst 24,
T A #ELH0] I FEEET 94T AR AQE0] M PFF ARE o8 F vk T dE AT

Abstract This study investigated the anti-oxidant, anti-inflammatory, and astringent activities of Cayratia
japonica root extracts produced using 60T hot water (CJW) and 80% methanol (CJM) to evaluate its
potential as a natural cosmetic ingredient. The total polyphenolic content of CJW and CJM was
29.88+5.87 mgGAE (gallic acid equivalents)/g, and 32.21+4.81 mgGAE/g, respectively. All extracts
showed  dose-dependent  2,2-diphenylpicrylhydrazyl = (DPPH)  electron-donating and 2,2’
-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) radical scavenging activities. The CJM displayed
a strong inhibition of lipopolysaccharide (LPS)-induced nitric oxide (NO) production in RAW264.7 cells.
Extracts of up to 0.2 mg/m¢ concentration did not reduce the viability of RAW264.7 cells. The expression
levels of inflammatory mediators (tumor necrosis factor @ [TNF-el, interleukin 6 [IL-6], and
prostaglandin E; [PGE;]) in cell culture medium were observed to decrease with an increase in the
concentration of the extracts. Furthermore, the gene expression of inflammatory genes, such as
inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) were reduced when observed using
the western blot assay. In addition, the CJM showed 56.9% astringent activity at a 1 mg/m{ concentration.
The CJM showed the best anti-oxidant, anti-inflammatory, and astringent effects. The study shows that
the CJM can be used as a good source of natural anti-oxidant, an alternative anti-inflammatory agent,
and as a source for cosmetic facial pore contraction.
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SAAA(ROS: Reactive Oxygen Species, ©]3}
ROS)= AksHa AEd| A(oxidative stress)2] % A9l
% stiolm, ol Al W Alipid), RAXKDNA),
@A (protein)t ZHg5to] WE L35 XA = F
H aRlog g3ttt s AAE S22 TE
AE A4l oA At EEE ARl 24ER
EAE0] AstE 0] fofist EAR He AL WA
SR oflet AE, 28, AUE} AR A
gt Bofol| A AMEE= FAIEAIE IA T4 F4LSH
At A PR yHch Iy butylated
hydroxyanisole (BHA), butylated hydroxytoluene
(BHT) & 3 Z2 T4 4AsHl= AxY7PF Aot
FEA AAEEE W, g ARG Al BARES 2EgT
(1]. mebA 2 7371 94 Y dei §44-80] 3
2 §7153 Ad AR HE ARAEY 7o A5 =
7} 123] kol IE AT 4H]) B2 g d
A Q5] SFFE APolA T FASHA Aol -9
£ AAs YA, FF HA FATA| Q] A HlFo]
H& =obd ZoR < A A= T
B Y Ast AEHAE 5 (oxidative
degradation)& WA AA=A =
2, 4, Ad, WA, E2 3 E 522 A
A AEERE FEHRTH2-4].

LZN(Cayratia japonica, B#f)= T3} 7
AP=&9 ool FEAER d&E, S 25 <
LAt} 5 FEHOMoE eRAIR, TE RSt E5
#om gl gt §4o] o] FHAEY ¢
TAIF O RN DA Bt ozt HeEg B3t
Hagog w27 FH A8E sz & ¥
ARG} B3 vl @R duAGQolME I
(invasive species)2& E-FE0] AHE A A] Q0]
9] £7I(canopy)7t “Atte]” A&Z sto] H & =
$S E9thE= 2428 (bushkillen) 2 #742S ot¥ol=
A AEE A= QT

=y oo XARel Bl S, dEojAlof,
=g 2335 3¢ o8] Uk Wiz AollA 7] A
A, g, ol ¥ =, HolHA A, & 59 A=
AREE 1A SieH5-8]. E3E F1E 2] &/9% duf A4
o= Cayratinin¥} Z-2 QtEAJopPd A Ho| g-5Eo]
AoH[9], AFHY oAl QUL FHfolE L, FutE|
Zlof, A AFA|, T 59 B0l gt A7t B
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I =3 QItH10-14].

mEhd 2 dfoMe ed8d g fides g
(60T)2F 80% HE-e2 Adste] §uid F&=& A=
o & 4 FE=0 A% FASHDPPH AARSos,

ABTS 212 274%, % Eeiils 42, AmS4 o
ANO A4 A% T, 954 HolEskel Hu)) 2 5
Y G52 2ARe] SFE AREA 7152 v g

Fhskaat sheit.

2. METE U w
21 Mz { FE= Mx

E Aol ARgst ofdd] BEl= 20199 8¥€ FH(At
Aol A Fafjste] AREstgint. @M He] TS Al
A3t & 45CoA  SdSAa,  EA7I(KSP-25,
KOREAMEDI Co., LTD)E ©o|-&3lo] &8 Alag &
Hlsltt. B4gh A 8(163.5 g)ol 42 FF460T)2t
80% HIEHES 7hoto] 15417 & 33] BHE: &390}, 2+
FZNL filter paper (Whatman No. 1, Maidstone,
England)Z o3+t &, 7s=(EYELA evaporator)
otil, F5H FEES FEUR(FD-8512, lishin
Engineering Co., Korea)oto] 49 == TH&0]
Adof| A&

2.2 Stst 95 &3
2.2.1 DPPH ®X&30is
QW) Hej 2&E9 DPPH HAREl52 Blois9

HhHo s Zgstrti5]. QFgst A 3tER] DPPH

(1,1-diphenyl-2-picrylhydrazyl, Sigma, MO, USA)

= HgkZo] &= o, 517 nmollA | FB=E

Yehis =&59] ghdg) 9js DPPH 2ol 74

Sk ALE FHEE Soks 7P HHEAQ st

2/ Al@delct. DPPH (0.2 mM)% =& 343t

ARE 111 (v/VE 85t 308 &< A=2ol4 ¥k

Al & 517 nmolA FF=E S74stth

3

A

2.2.2 ABTS 2iC|Z2 A5 &3

ABTS (2,2-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid)) &7 AL Re 59| L HAFS]
AYSIATH16]. ABTS (7 mM)@} potassium persulf-
ate (2.45 mM)E FF5l &dliste] 12~16A1%F &<
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QtAaollA WA Gte] ABTS cation radical (ABTSM)Z
FAGAZ &, o] 8HE 734 nmollA] FF= Fol

0.75+0.0027 HEE ofghem sjHstch s)4E
ABTS™ &9 180 w¢} w=E=E 3|4 A& 20 wE
BEsHe] 308 F9 WA T, 734 nmolH FHE
2 2459t

Shf

2.

N

3 3 = =3

oo o
% Z29E =S Folin-Denis o & 4313t
[17]. ==¥=E 345t A5} Folin-ciocalteu's

phenol reagentE 1:1 (v/v)2 &35t & 4204 7
25t9t}. 58 & A5t 5Ys FY 10% NaxCOsg
H7yoto] GAoA 1A1ZE WAZE & 550 nmollA &
TE S5tk o] i ¥ EYEEERtES gallic
acid (Sigma, MO, USA)E EZEZZE o|83dlo] &4
3t FEAFFACRRE ARFS kAT

2520 ME OHHY &%

2.3

2.3.1 MEF 2 i

2 AFoA ARZE o83t AT AlFY] FF HF
OFA|ZZ(NHDF: Normal Human Dermal Fibroblast,
oJs} NHDR)F FH9| thAHZF(RAW264.7: Murine
Macrophage Cell)E iAoz 335}t

RE AZE= 10% FBS (Fetal Bovine Serum)2t 1%
antibiotic-antimycotic (100 units/m{ penicillin,
100 ug/m¢ streptomycin, 0.25 ug/m{ amphotericin
B)7F Z&¥ DMEM (Dulbecco's modified Eagle's
medium)2.& 37C, 5% CO; &< dtollAl vt

232 M2 ¥Eg &3

QM e FEE0] AlE &L PXe %S
Hrletr] 98] MTT assayS Saotach. A=Z(5x10°
cells/well)E 96 well plate©] £5=5}0] 24417t vjoFst
T A2 AR AL 7 FEES FEEE 184]
2 A=sRaiet. 0.5 mg/me] MTT A9 H7tst, 4
Az B F7F et AlEY] s AATT F
DMSOZ H|4849] formazang =9 550 nmOjAl
FLEE SIS

24 39 a5 &
2.4.1 NO MM Xoff &8 =3
o) By %59 LPS (Lipopolysaccharide) &

232

Aol 93t NO A= Al €4 H7lek] sl
Griess assaye ©]8ot S5ttt RAW264.7 A=
(1x10° cells/well)Z 24 well platedl] B55}0] 244|7F
st & 22 #iAZ WAk 4 FEES v
2 18AIZF A5ttt AlE wjgdos HEujE NO &
FE Griess A% BREAIZ] & 540 nmollA F8=E
Z2451t. o] W sodium nitrates EEEAE AR
sto] EEFFIAL AT T FFetATHI9L
242 B34 MO|E7IQl 2HIE =8

o Ha] 2EEo| LPSE AT RAW264.7
AN Zof| A EH|EE TNF-¢ ¥ IL-6 A4 nX= 94
FS 2AB] A8 RAW264.7 AIZ(1x10° cells/well)
£ 24 well plateol £55t0] 24A17F viFet & =22
A2 wAokll 7 FEEE B EE 18A1ZF Aok
ot Az wjgHE FAste] Ax3 AEE dFoR
ELISA kit (BD Biosciences, San Diego, CA, USA)S
ol-gsto] ZA51ATH20].

Xt iINOS & COX-29| izl

243 €8 2F M
=& 58

Zh F&=°] LPS Fleofl ot Al i AT 28 ¥

A iNOS9F COX-2 Tl 430 njAl= JF=

Bolstalzt RAW264.7 AE(1x10° cells/dish)E 60

mm-dish of E5510] 24A17F HijgRt & AE-2 HiX] 2
WAL ZF FEEE FEEE At 2441 &
H|ZE X712 PBS (Phosphate buffered saline)Z 3
3] AHESHL lysis bufferg g0l 4CA 3083t BH
AIZ1 % 12,000 rpmollA] 2083 94 Eesto] G4SN
2 Bttt A i RS Bradford protein
assay® 8%5to] SDS-PAGE®] A7|95et &, PVDF
membrane®]| transferstth. ©] membranes 5%
BSA blocking buffer2 ¥M-S-AIA Ao H|E0|F A
& Adoti, 12 PA(anti-iNOS, anti-COX-2,
anti-B-actin)& 4CollA overnight ¥F-AIZT. 0.1%
Tween202 €3t TBS washing buffer2
membranes 3087F AlAS oh, 23 FAE HHEA
ZAh. ECL system= ©]-&5t0] X-ray film AolA ol
AL gRIstirH211.

o

2



< FLHE Aot} A x5 AlE] PBSE =<1 itk
WA (bovine blood hemoglobin)& 1:1 (v/v)& i}
ofo] SEZF AFEESt & 2,500 rpmollA 1587 €
EH519}. o] & A5 200 wl € Fot] 470 nm ”Jf
oA FFEE ST 22l.

2.6 SAXNE
= Agle] BE 2 39 W sto] Bat e
w2 Yehfgon, Aa Bx71o] xjojo] 91Ee A

Z517] sl 010-]-‘5/}_‘__1(01'16 -way ANOVA)S 24|
€0.05 4204 9o A=A}

o
3 ©
] ol

w

2m ¥ 2%
3.1 2:5% TE
oFd) He] Ax A& (163.5 & o= 60T F
F5(C. japonica water extract, CJW)} 80% HEr
(C Jjaponica methanol extract, CJM) & 7] =2
2% &, 5A1% ¥ Y5 ¥ Az s 4L
CJ\X/ 17.93 g, CJM 15.60 go.= &l=|Qct. o] uf zt
AR & $&2 35 A AR Sl Uiet 4 =5
9 521% T AR FHS HE ("/)E it 4
¥} Table 1914 H= ¥ke}t o] CJW= 10.996%, CJM
2 9.543%F EFHTE

Table 1. The extraction yield and anti-oxidant
properties of C. japonica root extracts.

e DPPH ABTS
Sample Yield(%) 1Cso (ug/nd) 1Cso (ug/nd)
W 10.966 29.706+2.634 151.202+2.474
CcM 9.543 21.397+1.066 104.662+9.991
3.2 gt &y
3.2.1 DPPH HMX}E0s
DPPH )2 315t (DPPH )L Hgh2o] {350

OLW%} EAE AEIAS T 517 nm g4 o

FHEE et AR W st EA2RE Fo ik
WAL ke BAI] OJe] BUHE 0w WA
A2 Pets SHol HHFHoE ARSEE BAY F
shtolch23]. eFH Hal dx(CIW) E 80% #HEh
FZE(CMY AAFolsS 5743 ATt Fig. 1014 &
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HRe} Zo] CJWet CIM9] 5= S7H we HdAkgo
Z7FsFdth. DPPH ICso f°l ascorbic acid®] 7
% 8.053£0.375 ug/md W, CJW= 29.706+2.634
ug/ml, CIME 21.397+1.066 ug/mE UERY} ek
2z30] DPPH ARZolSo0] ©23HS BHeIEIAT), o]
= oFuj9] #)[9], J[24], AZ(whole plants) L]
j28] 52 AR 7 FE2E9 A B5S Hagt
AgY A= HEC] & AFolA AMEE Q‘jé‘jﬂ 5
A| ALY,

=
50l

[e) KelKe]
R =

F2%o] A FABARA 7F54o]
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Fig. 1. Effects of C. japonica root extracts on DPPH
electron donating ability.

3.2.2 ABTS =04 A7s

ABTSE 738gt AlSHA|Ql potassium persulfate@t
9] B30 & AJ/dE ABTS ol &lZo] Al Wi &
AteE E4o]| sl AAHH 5/ HEMo] GAE=
HYE o83t WolH25]. QW B FE2E (W
o} CJMQ] ABTS 2 £46S £33 A3} Fig. 200
A R HiQ} Zo] RE 22 =1 oz ow #]Z
27 G/go] F7FeIAt E3E CJWeE CJMO] ABTS ICso
Zol Z2F 151.20242.474 yg/mi, 104.662+9.991 ug/
mE YEPHOoH, ol HFEZ ascorbic acid
(35.941+2.379 ug/ud)2t ¥ WS o F 2.98) o]z
Aks} BHAjo] e o23ke Blolskgi)
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Fig. 2. Effects of C. japonica root extracts on ABTS
radical scavenging ability.
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%“qﬂ]“é‘g F8 A5 FARE &A1 284
AE AAT AZALL}; FA|E TS Aot HES
07 Ao FFEe] Q= 7HIXIF(catechins), #T

o &9 Sl EEEA4 7Y 7], 2k, HE T,
T o] F2 Moy AA9] QtEAJoPIA M4 52 1
T EgvE IdE0|tH26,27]. 28W H 2F ==
= A& Y Z8]¥s0] Foline-ciocalteu reagents 2+
XA o7 HAEE JrE HEEAI gallic acid
Foz AbEs A, CJWi 29.88+5.87 mgGAE/g,
CIM 32.21+4.81 mgGAE/g2 2 80% HWEE &
£ U 5 E9vl= Tl o =81t ol AlEdat 2
2 7 AEEY Hekad 22 7] 8ol Ss) &5t
g ZEE E4480] 289 $9 crude extract W ©f
S0 R e 4R &9 B YeE 2555
gdos JEEAE 58 ATt ]_ro1xﬂo]: Stk
I AteE gEbA Hgg |UiE o835 FEE0lA
77H] EetEeo|E JEE Z3E e grfjEvt of
YaH28], QA e Box A SR A Y] e
7 X7} lokar shetEch

O

ol

I Sk
[=] (=]

3.3
3.

o

g
3.1 20 =9 NZ =4d

o e 2F FEEo] AR g& AfoHx
(NHDR)2} 3 2 Z(RAW264.7)0] v]A]= A% =4
£ H7FlAA MTT assays ottt WA &
YEEAN FE229 T Uit S84 AZ A
gRlgk A3} Fig. 3a0ll4] B Hiel Zo] 74 A8 5k
(0.02 mg/m¢, 0.05 mg/mf, 0.1 mg/md, 0.2 mg/mé, 0.5 mg/
n)ol W2 AZEHLS WY AL 98.8%, 96.1%,
95.1%, 92.9%, 90.1%&, CJMZ 103.5%, 103.5%,
94.9%, 87.3%, 85.1%= Uetton BASE o7 {9
514 °}°‘E}

B3 229 ¥9 55 B7HE A A9 gAE J
Ao 7t 2559 =40] e AR vk U
ARG A3 Fig. 3bollAl Hi= Hiel Zo] A& sk
(0.02 mg/m¢, 0.05 mg/m¢, 0.1 mg/mf, 0.2 mg/ml, 0.5 mg/
m)oll e AZ=HE WY BF 97.4%, 96.5%,
95.7%, 93.6%, 90.5%% UERtoH, CIM 111.9%,
110.7%, 102.8%, 102.7%, 100.0%Z% 1o} Al ZE
o] g5t AdoA F&E A& 0.02 mg/ml~0.2 mg/ml
z7Ao=z APt

i &=
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oW EcaM

NHDF cell viability (%)

CTL  TNF-a 20 50 100 200 500

Conc. (pg/mL)

@cW @cM

RAW264.7 cell viability (%)
=2}
(=]

CcTL LPS 20 50 100 200 500

Conc. (pg/mL)

Fig. 3. Effects of C. japonica root extracts on NHDF
(a) and RAW264.7 (b) cell viability. Cells were
treated with indicated concentration of
extracts for 18 h and the cell viability was
analyzed by MTT assay.

3.3.2 NO2} pro-inflammatory cytokine 244 %
|NOS L'.|-HHXI I:II'%:] x-léH

oF f2 F2E CJW2 CJMe] LPSE Az|et
RAW264.7 AlazollA F71d NOE ASiAlZI A RA
S4}F ZH A 8BS 52(0.02 mg/nl, 0.05 ng/nl, 0.1 g/
m, 0.2 mg/m)EE XSt T Griess reagent assay=
S3st3iet. 1 A3} Fig. 4acllA B Hiel Zo] LPsol
95l 37HE NO AJ/d=ol 41.7 M 4 o, CJW CM
RE 228 5% JEFHoE FAHGeH I w5k
0.2 mg/m{oIA CJW+= 25.4 M, CIM2 17.7 uMZ &
U=|QIch TS RAW264.7 AEE tho2 LPSo| 9
o F=d ¥F WS Al F7FE pro-inflammatory
cytokine #H|o] QW FEEo] RXe IFE Lot
B7] ¥8l ELISA analysisE 3ottt 1 23} LPS
Ag & TNF-¢9 A%l 73.1 ng/ml & W &5
HIsE 0.2 mg/mlelA CJWe] A9 131.51 ng/ul,
CIML 61.50 ng/mZ 3RI=ow o9} uzrix 2
LPS #2]ofl W IL-6 #H]F(1.78 ng/m)& FLRL +
EE 5k 2454 CJWE 0.11 ng/ml, CJM 0.01
ng/mE @ASHA ZHAsteich
NOE 9% ME A5 EXZ eNOS (endothelial



o 12 2580 A3, FE 9 ¥ &%

NOS), nNOS (neuronal NOS), iNOS (inducible
NOS) 3714 Bej9] & 4of 9Jsf BH=m, o] F INOS
+ 53] "ukse] BoRltt. LPSE fied dF AlX
TelofjA] eFnl FEE] 93t NOF Hae INOSel
9oJ5t A7})S western blot analysisE E3f &2l5I%
o}, o3t Aite 5L AXF=E &(Cayratia genus)
C. albifolia®l H8& =2 F5T & P4 852
C57BL/6 v}9-A HEojA &R18E Luo 529 Aol

et EAMIESH A=A 9S ZolrttH29].

(a)
60

EOW EOM

Nitrite (uM)

CTL LPS 20 50 100 200

Conc. (pgfmL)

250

aow mcM

TNF-a (ng/mL)

CTL LPS 20 50 100 200

Conc. (vg/mL)

Edw @omM

IL-6 (ng/mL)

200

CTL LPS 20 50 100

Conc. (ug/mL)

Fig. 4. Effects of C. japonica root extracts on production
of NO and pro-inflammatory cytokines in
LPS-treated RAW264.7 cells. (a) The NO
production in supernatant was determined by
the Griess reagent. (b and c) Cells were treated
with the indicated concentration of extracts
for 18 h and supernatants were collected for
TNF-e¢ and IL-6 assay. Statistical differences
are presented p €0.05, “p €0.01.
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3.3.3 COX-2 ad & PGE; M4 A

4 &% PGE; (prostaglandin E)& o8 &
F9] AZ2XE COX (cyclooxygenase)gh= G40
ol A=, COXe F 7HK sdia7t EXgh
COX-12 H5& B4 2204 TAEo] 22 HS 5
I 22 QA 92 she b, COX-2+ LPS%
22 A=0] ol A=) oY PGEE AR R
A ASEHE AWE fUcte ZeE HEA o
[30,31]. 2FHf He] FEE0| COX-2 TdT} PGE, 48
goll MR FFE 2RI WA LPSOl 9Js) 37t
H COX-2 oid Wtd 4=3#& western blot £4%2
2 ZRIgH A3} Fig. 5004 Hi= v} Zo] Q] Ha
T F58 5k vFste] Aasiglon, 55 e
F2E9 974 850 =2 ZoE UEwWrth X
ELISA E49-g B3l LPS Ag & 3713t PGE, £
28.81 pg/m)°l 7t F2E& v TVl wEt de5E
£2 8.61 pg/ul, 6.11 pg/ul, 2.78 pg/ul, 1.12 pg/ul
2, WESFEEL 7.40 pg/ul, 3.24 pg/ul, 1.45 pg/
nl, 0.6 pg/m= ZA5H0oH, o]= western blot
analysis 235 B3] COX-2 F-4Ae] chfd vty 4=
& A1l g3t ALS FRIsH

(@)

(o]
= ure

juye)

crw ciM

s - + o+ o+ o+

(wgiml) -

+ 0+ o+ o+ o+

20 50 100 200 20 50 100 200

1INOS
1 256 225 212 209 169 211 208 165 162
COX-2
1135 179 178 161 142 174 170 141 112
B-actin
(b)
12
BECW BCM
10
=
£ 8
g
o
w
g 4
2

CTL LPS 20

50

100 200

Conc. (pg/mL)

Fig. 5. Effects of C japonica root extracts on expression
and secretion of inflammatory mediators in
LPS-treated RAW264.7 cells (a) Cells were
cultured with indicated concentration of
extracts for 18 h and level of iNOS or COX-2
was determined by Western blotting. The
bands intensity was measured using Image J.
(b) Cells were treated with the indicated
concentration of extracts for 18 h and
supernatants were collected for PGE, assay.
Statistical differences are presented p <0.05.
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3.4 33 =M 2 ascorbic acid®] ABTS ICsp &l 35.941+2.379
N ugold 2d Y mE chmo] mxz  e/nl B W, CJWeE CIME 22t 151.202+2.474 1g/

flavonoids®} A%ste] 7t Adske JAsto=H nji
7} aEEE @AdoR, BysE 9 0x AA N5 5
ot o 77gstol digt avE yeRdth32]. e 52 2
Z FEEY ¥ &4 AW (hemoglobin)}
Agsto] A== s F4stelon, 1 i+ Fig.
6ollA Ei= ulel Zo] ¥4 = TA (tannic acid,
1000 ug/ml)9] =H&/gol 92.46+2.09%2 o, CJWet
CIMZ 77} 28.19+8.22%, 56.98+1.26%= VFEhst
1—4-. __O] :H.__r_gigi /\}‘Q_Q TA7]' 1:].01‘:'11?:]2_ 71—0]—6‘1—

2==
o o HEESFEE SZ o g 49] 7}
5/d0] 71 Ert.

=

28 29 ks

150

OTA BCIW @M

H

1000

120 -

90

60 -

Astringent activity (%)

30

2500 5000 10000
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Fig. 6. Effects of C. japonica root extracts on astringent
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was evaluated using hemoglobin precipitation
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