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ABSTRACT

Objectives : Yam bean (Pachyrhizus erosus) possess various nutrients, it has been widely used as traditional cosmetic
material in Indonesia, The aim of this study was to investigate the anti—oxidant activity and the anti—melanogenic
effect of Yambean (Pachyrhizus erosus) extract and its fractions,

Methods : The anti—oxidant activity of yam bean extract assessed based on total polyphenol, flavonoid contents,
DPPH and ABTS radical scavenging assay. To evaluate anti—melanogenic effects and cytotoxicity of Yambean extract
and its fractions, B16F10 melanoma cell was used,

Results : In results, total polyphenol content of yam bean water extract (YW) and Yambean 70% ethanol extract (YE)
were 1,18+0.03 mg/g (mg of gallic acid/g of sample), 1.16+0.01 mg/g. Total flavonoid contents of YW, YE were
3.55+0.06 mg/g (mg of naringin/g of sample), 1.78+0.03 mg/g. Moreover, YE scavenged DPPH and ABTS effectively
in 4 mg/ml compared to YW, Cytotoxicity of YE and its fractions in B16F10 melanoma cell was measured using MTT
assays. It had no cytotoxicity up to 500 ug/ml. Melanin accumulation in B16F10 melanoma cell was induced using
alpha—melanocyte stimulating hormone (e—MSH) and 3—isobutyl—1—methylxanthine (IBMX). B16F10 melanoma cell
treated with 10—500 ug/m¢ YE and hexane, ethyl acetate, butanol, HyO fractions for 24h, Non treated B16F10 melanoma
cell (Control) markedly increased melanin contents, In contrast, YE ethylacetate fraction effectively suppressed melanin
accumulation in a dose—dependent manner,

Conclusion : In conclusion, these results suggest that Yambean extract has the potential as a cosmetic material

which possess anti—oxidant and anti—melanogenic activities,
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AdAE = FEER TSt AGeE FdS o|FA
HARE, ol eEF T A% ZAIE A 7HA A
Hok, ol dite mR Y g dahd A 3} o) i
L3tte ZAIE Al oA dAFA HAL olF S5
s7] 5te] HAMEE 9 mjw g at= 7pd QJokE 9 3AE N
e} gayel Frksta gt

A F2 o)W 7% A2 arbutin, kojic acid, ascorbic
acid7} & Folm JFH o g L5 aRE YehlL Sl
Aejut arbuting 3% F3pige] ot o] oFska”, kojic
acide WSS dozicke ®Burt 9lew? ascorbic
acids 89 Fol4 47 EaEe BdAT Txats’ dHo]
Atk wEbA HZo= oleS AT <tdstal asol 7
H AAE Y LA g Aol st Q.

7o AtaHy F I FAAEF (reactive oxygen
species, ROS)& superoxide dismutase (SOD), catalase
(CAT), glutathione peroxidase (GPx) 59| A3} ©hx] ¥
AAE 5oty AAEY dAFES FASHARL, g Jikd
ROSE E=H, d=tad, slof24 59 Ay Y 7|dA8=ES
ZA4A)7]= matrix metalloproteinases (MMPs)9] @&
F7H70tt, MMPs& 35 &g A sto) ZA7F @ # oz},
Aatd (melanin) FAT-EE EXAA o i FA4 9
Qlo] Hr”, E3t Wang 59 @7 Ao wtzd Hojd
Atst g o g2 g W SES EHEAT fARRE 354
T2E 7HAAL §lo] Ma P4 A EFE gty By
go] Qtt?, o] A DRES e ¢ YolNL A5t
2EF A qAE 8 F5 A 4 JRA, & S7HE ozt
datd 444 JA 5ol Wl Fa5h olof whet 4t Y
e 852 7HX AAE 279 Fo40] RAEHIL Q= 4
Holet”,

SFYl (Pachyrhizus erosus, Yambean)< HA|Z HAHo
obdtiA Bt AZRA BT Rl Agoz Agse,
A Aoto A= HEHOR udl 5% 717 vu§ A=
g gEA ok g ARELEE AEYE FRetL
Rer, o] A& AAE Fdte] Ay o ZEEE H R
&4 duddn A . HZ dReAs
streptozotocin© &2 3 oA &Yl 259 EF A5}
w0 Wel 2PBHRN G0 B AT Il £
E 259 4stas 9 njd g etk At v
gt Aol whEts] & Ao 4wle DPPH 9 ABTS
gozd &A%, dE, EFEkolE FF 9 vd V58S
AR YT TS A7 ol Bast= Hiolth,
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1.
2 AYo] AMEE  2.2-Diphenyl—1-picrylhydrazyl

(DPPH), 7 mM 2,2'—azino—bis(3—ethylbenzothiazoline—
(ABTS),

monobasic, potassium phosphate dibasic, gallic acid,

6—sulphonic  acid) potassium phosphate
Folin—Ciocalteu's phenol reagent, diethylene glycol,
sodium hydroxide, naringin, 3, 4 Dihydroxy—L—phenyl—
alanine (L—DOPA), (S)—2—Amino—3—(4—hydroxyphenyl)
propionic acid, 3—(4—Hydroxyphenyl)—L—alanine
(L—tyrosine), thiazolyl blue tetrazolium bromide (MTT),
L—ascorbic acid, mushroom tyrosinase, sodium carbonate,
3—isobutyl— 1—methylxanthine (IBMX), alpha—melanocyte
stimulating hormone (e—MSH): Sigma Aldrich (St
Luis, MO, USA)o|A FYstey AMEstE 3, DMEM
(Dulbecco's Modified Eagle Medium)2 WELGENE Inc,
(Daegu, Korea)ollAdl FU3te] ARR3SITE FBS (fetal
bovine serum)& Gibaco BRL, (Carlsbad, CA, USA)ojA
TR, v~ melanoma?l B16F10 NZEE ZAE
23 (Seoul, Korea)ollAl 45+,

2. gl FEE & Az
2 Ao A ARG Rl = FFAlo A A3 st
AP YRR AESET. ¥Rl E5 FEE2 AT I
50g& THaiste] /4 500 mLo] ¥ 100 TolA 247t
ot 713t &, 0|5 oJ1}x] (Whatman No.2, GE healthcare,
Arlington Heights, IL, USA)E AME-3te] ojslic), ofx
MN-E rotary vacuum evaporator (JP/N—1000X, Sunileyela
Co. Ltd, Gyeonggido, Korea)g AI43le] #dsE & 5
Az FojF BET-E-20C o BHste] A&t Tt
SR 70% oEE FEEZ ¢Hl 50 goll 70% o< 10
2 7}eto] AFoA 24A17H5e F=ESHATE EolX 4Rl
70% dHE FE2EE 9TA| (GE healthcare)E A3}
At H, AYsE 9 242 ¢ ¥, EUFHE ¥ 2

%e
Ho
i

o
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EE2 ¢l 70% ethanol F&E<] 20u]2

a F 5% n—Hexanea #7138t 53]
IHE &5t BEshith. A&ste] o] Hy0F ol ethyl
acetate ¥ butanolZ ¢X& 02 o] &3}te] 53] HHE &3}
FIL o]F AY FFot F2 K718WE FLA FH, T2

Azsto] Aol ARSI A

3. A3 g4 %7t

1) DPPH 2tC|zt A7 &4 =3

A5 (electron donating ability)2 Blosis 2] ®
¥o| 9|3t DPPH free radical 27 oz A= 9cH?,
DPPH =tz &7 &4 SHL2 A& Fof Z3d 4 &
A9 g ZHst=d AMHFEHE dEH Aot 4%
=2 A& 100 w03} 60 ym DPPH €92 100 w3y 33t

T, Aedd 308z WA o WAL UV



spectrophotometer (UV1800, Shimadzu, Kyoto, Japan)&
/\]—.9_3].0:] 517TnmolA TFEE AFESHe] &A% &, AXF
0 le*Po}Ofl AEstgnh ARE B e Ha
FFEE 50% A7, At AR 4 ICsxh (50%
inhibition concentration)2 2 st Ueliglon iz o
2= L—ascorbic acidg AH&3R .

2) ABTS 2iC|Z A7 &M =X

Rl FEE Fg4st 53kE BHriskr] fiste ABTS &
Oz 2A84E A5t 7 mM ABTS?F 2,45 mM
Potassium persulfate® S50 &9 o2 12A17Hs9 2
F3te] HESA|7] & o] HES-H-& 734 nmol|A] ethanol& ©]-&
3le] FFT 0.70 + 0.022 REASETH ABTS €9 95 w
A A= 5 W H7FstaL 1525 R 734 ol A
FH=E ZAstget”?

k807

o

= f‘:}‘%k £7Z Folin—Denis® ol 2Js}
55> 1,58 mf, Folin—Ciocalteu’s
phenol reagent 100 WS ._@’01'01 Al 2o 187F HF-SA]
Z1 3 300 ul 9] 20% Nay;COsE H7Fstleh. 20T A 247k
% UV spectrophotometer (Infinite M200, Tecan, Salzburg,
Austria)E o]83t9] 765 nmolA FFEE A4
&4 gallic acidg AH&stq #E Zd%“d% TakaL, ol

2229 % ¥ FFS A H?

4) & ZetE-0|E g2k 2F

opH] 22 Ho| £ ZTalRo|t L Lister 59 HH |
o8] 73kt 1 mLe diethylene glycol® A|R3:ZE
100 w0 % 1N NaOH 10 S & EFAA 37 C water
bathef| A lklﬂ FeH Uk A7 ¥ 420 mo A FRES 3
stgth EFEAZE naringing AMESIRon, BF A%
A& ool gl FE29 SR kolE FFE P

4, F|ZAUA oA &4 Bt
1) L—-DOPA Ata} X5l &M =t
9FH1 32222 0.1 M phosphate buffer (pH 6,8)9] &
70 wo] EA s 33 unit/m EEAUAZS 30 wEdch
4] 12 mM L-DOPAE 100 w¥3 37ColA 487 vt
A)Z1 & microplate readerE ©]€3te] 492 mol|A %
Aalg o, FAYZTL kojic acidE AHESIATH

2) L—Tyrosine At3t XsH &M =7}

YHIF=ZEES 0.1 M phosphate buffer (pH 6.8)°]
120 weo] A st 333 unit/ml E|ZAUAZS 30 w0 F7}
gt} gl 01] 1.5 mM tyrosine2 50 wl Y3 37CoNA 587t
dk2 X171 & microplate reader® ©]-&3te] 490 mo)A &

ey dhd A4 JAE 59

F=E ST FEdEEL 2= L-DOPA AFst A3
274 H7F AT FL3M kojic acidE AH&-SHAT

U}-‘,’—’\ melanoma A|ZSQ] B16F100] tigt &%l 70% ofleh-E
EYEY AlxZ AEES ISR 10% FBS7H

r;;za DMEM ujx]oll A B16F10A|ZE wjF 3 & NEZE
F3le] 96well microplate©l| ZF welle]l A|Z47F 5x1039]
=S 100 wd 5o 2443H5<E 37C, 5% COz01A
worst ¥, WAE AAST, ofel SES 7 A2s EgE
A2 WAE P3iet 24417 Wi 5, w7 WBgle] MITS
PBSY] 5 mg/mlo] HEE =9 ML 7} wello] 20 W& @&
F. 3ARE 9 HigFEtATh wiAE AASKAL, 2+ Well°ﬂ DMSOE
100 wR o] MAE formazang ¢l ¥, microplate
reader (Tecan, Switzerland)E ©]-&3}% 570 nmolA &%
=& EA5t ANE AEE(%)S ALt

2) BI6F10 MIZoll N et Mt 2Ax| St

B16F10 melanoma M| ZE o]-&3sto] o7l =2E9] daid
A JAEIE SAAT 1 un a—MSHS} 100 im IBMXE
Agsto] datd S FE3 &, ¥Rl FEES v U=
72X7t 53t A sttt Wi E A ASL PBSE AlHstAtt
200 wl trypsin—EDTAE A3l N|ZE 833 & 18,472
xgolA 1023t |4 EHstE. BAHE pellet= 200 wl
NaOH<®} 10% DMSOo] g-33t] 100TelA 1023+ 213 5t
it 405 nmolA FFE=E S45te] Wahd YA AR
= It

6. ALA

golgLt YF+BZHXZ BHePon, SPSS (Version
22.0, IBM, Armonk, NY, USA)2 ARE3}lo] one—way
analysis of variance (ANOVA) testZ AlA|gF & Student’s
t= teStH“ﬂ°ﬂ o5t 2zt :rLZl'vJ Lol Aol AU
('p<0.05, "p<0.01, " p<0.001).

ol F=E2=Y f%“ﬂ’ﬂ' anE sty st DPPH,
Y&, EgtELolE FHS =H3}
Ak kel A 28T 70% oleE 252 DPPH oz
2ASE ST A, I I FEEY [Csofh2 1215.65
+ 65.99 ug/mo2 YERIL, Rl 70%g-&FEE2] ICs
& 998,10+ 117,71 ug/ml 22 L—ascorbic acid (0.96 +
0.02 ug/m)Rtt= FE a7E UeEhf AR RS 45
FE19E fEY 70% oehE o2 FE51%E W DPPH =}
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%
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< P A3 Rl Ao FEE9] Gt 1825.16 +
22.87 ug/m .2 Yebgal, kil 70%eH-E5E 59 [Csogt

P

) o] Z7+et9&-2 1SSt ABTS iz &7
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1711.71+58.09 wg/mlC. & L}eh} DPPH @itz 474% 2
ot AR g D4 2E o] MmAAL W A 70%
o5he 289 Fold 2T 2752 s} (Table 1),

Table 1. Scavenging activity of Yambean extract on DPPH and ABTS radical

Sample

Scavenging activity on DPPH free radical (IC50)

Scavenging activity on ABTS radical (ICs0)

Yambean water extract

1215.65+65.99 ug/ml

1825.16+£22,87 ug/m¢

Yambean 70% ethanol extract

998.10+117.71 ug/ml

1711,71£58.09 ug/ml

L—ascorbic acid

0.96%0.02 ug/ml

3.66+0.18 ug/ml

Rl A= FEEY F d=TES 1.18+0.03 mg/go &
Uelgton ZgRlolt RS 3 55+0.06 mg/gl® U}
Ebgtt, oFdl 70% oEE FEEQ] HEdF2 1.16+0.01
ng/gl 2 Yetgon, EatR o]t 352 1.78+0.03 mg/g
° 2 yepylth ¢l G FE2ET 10% oHE &5 W=
L FAHA Uetoy ZetReolE g oS

i)

O

T FEHAE W o S7Hsks AL 2 YENH (Table 2).
o

olsh Z& AR v]Fo] Hol gl 0% ofTHE FEEo|
g 9% 2EE HT &

& g 2A%E s AL &
dstgon, A U Fehunols YFol eriP 2A%S
Z7NP1E Ao A18A e Aom deht 23 A7

s
&)

Table 2. Total polyphenol and total flavonoid contents of Yambean extract

Sample

Total polyphenol (ug/g)

Total flavonoid (mg/g)

Yambean water extract

1.1840.03 mg/g

3.55+0.06 mg/g

Yambean 70% ethanol extract

1.16+0.01 mg/g

1.78+0.03 mg/g

2. E|ZAIUA A &4

SFRle] ujeigh g S Brslr] fiste] HAlol A Rt B2
A|UAo] 71A &2 L-tyrosine™ L-DOPAS AM&3}o] E|2A]
A dAZAE FrhslEch. L-DOPA A3t A3 4L ¢F
Ul I 228 8 mg/mollA] 46.3 + 0.58%2] EAlo] Uet
S Rl T0% e FEELS 61.87 £ 0.76%9 A4S
B4t (Fig. 1B).

kil = 2EE, &Yl T0% AEE FEE9 tyrosine A}t
Ael &S B At FAdHERT2 kojic acidE 4 mg/me
oA 100,01 = 0.05%TH= =2 tyrosinase JAIZAS 2
AT g G4 FEEL 8 mg/mlollA] 63.33 + 0.42%<] &
(A)
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(% of control)
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Tyrosinase inhibition activity

0
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I Yambean water extract

A& vebd g R 70% oeHe 2258 94.87 + 0.14%
o &4 Bk (Fig. 1A). WebA tyrosine 4AH8FA 8 &4
A= L-DOPA At &4 A3 Ag Aatet AX|sHA ol
70% ogrZe] &39S o &2 EF2AIVA JALHS
Rt ol 70% EHE FEE0| E FEEI By
43 oz 245 S YRS # oyl L-tyrosine,
L-DOPA BSFo|A Hold E|ZAIUA| AR S Ho] o]F
B16F10 A|Z& &-83 detd A4 J5 7t AgolAMe
Rl 70% oEtE FEE 9 EIES AER 5o APS A

RS

(B)
120 -
100
80
60
40
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Tyrosinase inhibition activity
(% of control)
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4 5 6 7 8
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O Yambean 70% ethanol extract [ Kojic acid
1l

Fig. 1. Inhibitory effects of Yambean extract against mushroom tyrosinase.
Tyrosinase inhibitory effects on L—DOPA ; (A), tyrosinase inhibitory effects on L—tyrosine ; (B). Significance: *p (.05, ***p (001

compared to control without the extract.



IR FEEY] P &

3. B16F10 A% =& 97}

Al 70% o2 FE2E % H.0, butanol, hexane,
ethyl acetate2&E2] B16F10 A|ZoA 9 EAL H7st
23, Rl 70% NHEFE= 2L H0, butanol EZENA =
1000 ug/ml F=oNA NZELE BolA] g A& st

3IA|9E hexane E¥E2 1000 ug/ml EZofA 77.34
+2.86 AIE FEES HFo, ethyl acetate £ E E3H
1000 ug/m¢ FENAE 60,65+ 3,462 H]a ] @2 A|x AY
&35 2o datd AP dA a1 AP oA= 500 ug/mé
9] == AN (Fig. 2).

4. I FFA oA &
oo A L@ melanoma$] B16F10 AlZ oA &4l 70% o
O 0pg/mL

O 10pg/mL O 50pg/mL

jury

(o]

=}
1

E3

ulli u

-
T

Cell viability (% of Control)
4 (=) =]
= = =
1 1 1

[
=
1

B 100pg/mL

o Wehd g oAt 61

e 253 2359 dWatd AAAFS AHE A3, ol
70% oeHEEEZE2 100 ug/mlolA 80.52+3.96 (% of
control)®] Hatd AAHE Bldl H|ste H,O0 £ ENA+=
73.35 £ 22702 "Hapd AAo] TAES st 53
ethyl acetate 2Z &2 100 ug/ml H=ol|A 18.16+2,549]
datd TS Ho Hojud Wabd YA adE veR
glth, 9WHH, hexane &3} butanol EFEL 100 ug/ml
BxoA ik 87,55 + 5,90, 97.65 £ 5,179 dad A
TS 2o ethyl acetate £ E] H|3] tha Eojx&= &
52 et Ath(Fig. 3,4).

2 ANE SRS o, ol 70% dEgE FEE £F
= % ethyl acetate &2 100 wg/m¢ =4 B16F10
Aol Al 54 glo] datd FAS AAFORA nHEgdS
7H = AL AlmET

B 250pg/mL B 500pg/mL B 1000pg/mL

Ty i

*%

YE H,0

BuOH

Hexane EA

70% Et-OH yambean extract

Fig. 2. Effects of Yambean 70% ethanol extract and its fractions on the cell viability.

70% ethanol extract of Yambean ; YE, water fraction of Yambean 70% ethanol extract ; H>O, butanol fraction of Yambean 70% ethanol
extract ; BUOH, n—hexane fraction of Yambean 70% ethanol extract Hexane, ethyl acetate fraction of Yambean 70% ethanol extract EA.
Significance: *p <.05. **p {001 compared with non treated B16F10 melanoma cell (Control).

120 - O 0pgmL O 10pgmL 0 50 pg/mL

100 { F T 1
wE
30 1 T | %+

60 1

40 1

Melanin contents (% of Control)

20 1

B 100pg/mL B 250 pg/mL 8 500pg/mL

&2 I
1 Ii]

w#E

&

BuOH

Hexane EA

=20 A

70% Et-OH yambean extract

Fig. 3. Inhibitory effects of Yambean extract and its fractions on the melanin content of B16F10 cell.
70% ethanol extract of Yambean ; YE, water fraction of Yambean 70% ethanol extract ; H>O, butanol fraction of Yambean 70% ethanol
extract ; BuOH, n—hexane fraction of Yambean 70% ethanol extract ; Hexane, ethyl acetate fraction of Yambean 70% ethanol extract ;
EA. Significance: *p .05, ***p {001 compared with non treated B16F10 melanoma cell (Control).
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Blank Control

Yambean 70% Et-OH extract (H,O layer, pg/mL)
10 50 100 250

Yambean 70% Et-OH extract (ng/mL)

10 50 100 250

Yambean 70% Et-OH extract (BuOH layer, pg/mlL)
10 50 100 250

Yambean 70% Et-OH extract (Hexane layer, pg/mL)

10 50 100 250

Yambean 70% Et-OH extract (EA layer, pg/mL)

10 50

100 250

Fig. 4. Inhibitory effects of Yambean extract and its fractions on melanin production in B16F10 cell.
70% ethanol extract of Yambean ;YE, water fraction of Yambean 70% ethanol extract ; H20, butanol fraction of Yambean 70% ethanol extract
; BUOH. n—hexane fraction of Yambean 70% ethanol extract ; Hexane, ethyl acetate fraction of Yambean 70% ethanol extract ; EA.

N. 1 iE‘_

2 AtoAEe Yl G5 FEEO A4S 9 ujuagR
o] 7hsAe ol y] 93t DPPH, ABTS radical 47
X 4 mushroom tyrosinase Aa|1&A, B16F10 A|EZ A
£&, melanin Y4 A 55 B7F St

WA, ol I 2E2ET 70% oEHE F£E9 DPPH,
ABTS =tz £A45& &35ttt ABTS oz 343
HFA4 A&Y 2A8E 255 54 4 9lo] DPPH
Z AAYED HALH7 Qo g A ook, By opy e,
DPPH #dZ2 Agettizoln, ABTSE %ol gtjzol

= FollA F A 2% o7 24T ¥zt X
2 32289 4o nat 47%0] th2A v 4 ok,
Rl B FE2EI 0% JAw9E +EE9 DPPH #ojZd &

o2 ST A}, I 5 FE2ET I 70% oeE
E259) ICs5o@t2 242 1215.65 + 65.99 ug/ml, 998.10 =+
11771 ug/m 22 Yehta, ABTS oz &A% 27+
1825.16 + 22.87 ug/ml, 1711.71 + 58,09 ug/m¢ L2 L}E}
ok, wEbA oElE E FESIRE YR 70% HEe R
FEIPE 1 L &AF0] SUEFASS FRlskart

A& 245t dlEm2 ASPFAAZ 283t hydroxyl
2]z, superoxide 2tz 2753 Aol okal Barx o
glom, Zale L-o]|EX alkyl peroxyl gHjdS 2As o] Ak
33 2B AE AAFOEA A4S G50 NRE SEEHT
AoH?, oFWl Ao 2ZEI} 70% e 2220 F W=
F2 Z+7F 1,18 + 0.03 mg/g, 1.16 + 0.01 mg/go = L}E}
P31, EFELolE 2 355 £ 0.06 mg/g, 1.78 £

0.03 mg/go & Ueh} vE g2 fARE Ao
St ol AT NS G5 FEIIIE O
° 2 vehgth

HEAUAE= datd 34 34 5 F 7 Sk S
gttt AWHA WSS 7|A 2 A L-tyrosines 4SS L—
DOPAE AA5IY, 122 L-DOPAE =902 AMSHA|
At o]F =ntF=2 a9 Fufjzhg glo] AlZ el pH
279 o5 Wede AT, B A7 AL 2714 7]-
BEo A EZAUA AEdS B7HATH L-DOPAE 7]
A2 stge b Il 4 FEES 8 mg/mollA 46.3 £
0.58%%] Al &Aool Uetta 4l 70% oL FE2ES
61.87 £ 0.76%2] Asl 4L EHch, E2A A5t A5 &
4 H7h= g24lo] EZAUAE FuE 3] L-DOPAZ
AbStElE IAof dl 2EES Hulshe A3t A E4&
Brbehe Agyoltt, gR2AE 7|Z R dto] ElZAYolA o
ALS Brre A3}, o9l d F2E 8 mg/mloA] 63.33
+ 0.42%9] E/44& Jetd ¥ Fdl 70% gE FEE
A& 94,87 £ 0.14%< &L Bt maEkA E24] A
¥4 Ai= L-DOPA 43t &4 Al A9 Aatet dA|aH
RS 70% olgrZel FE3H9S © EZAIUA AR/ o]
Hold 2o 2 gl=dct,

HEAUA Ag A5 EAE oYl 70% ghE FEE9
EYES Axste] BI6F1041Z0] AHeste] Hapd YA
A &S ZGsHct BAllA FaEligt ElZA Al 17k
EJZA|UA| 9} o)At X Fo] 23% F s, uh2oA
et EZAUA = AEF5LA (identity)o] A7H E|ZAY
ALt 82%°l olE THE FAMSH] wiEel ALl FeHdo] ¢




o}g;(q u}am F350 JLL 500 ug/m(z OlOH =4
A=, dehd AR A Bed 7] Histod
B16F10AZE IBMX ¥ a-MSH=Z #Z3l%9& 1 control
oA dabd FdFe] FosHl Skt ew. ol 0%
e FEE A2 Al gasen] 53] od oA EH | E
oA Hojd Aahd B4 A 25& Uehl e

'}—‘
L

gl g FEEEY %Ftﬂ 70% °ﬂ g9E3E
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