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ABSTRACT

Background: The flowering plant Hippophae rhamnoides L. has been used for many studies on fruit or leaf extracts. This study was
conducted to investigate the development of a new cosmetic material from H. rhamnoides fruits and leaves that have by antioxidant,
anti-inflammatory and wrinkle improvement activities.

Methods and Results: The antioxidant abilities of H. rhamnoides extracts, including of a water-soluble fruit powder (FW), a fat-
soluble fruit powder (FF), a supercritical extract of fruit by-product (BS), and a mixture of leaf and fruit (MIX), were investigated in
vitro. A DPPH radical assay for antioxidant activity was performed for these fractions alongside assay to evaluate the total phenolic
and flavonoid content (TPC and TFC). As expected, the MIX had the highest DPPH radical scavenging activity
(RCs0=10.27 pg/ml), and the TPC and TFC also were highest in MIX (225.7 mg-GAE/g, and 25.18 mg-QE/g, respectively). Nitric
oxide (NO) production in LPS-induced RAW?264.7 cells was estimated and the results indicated an over 75% decrease of NO pro-
duction in FF and MIX. In other assays, the highest elastase inhibitory activity was found in FW.

Conclusions: These results revealed that H. rhamnoides extracts have a high potential for antioxidant, anti-inflammatory and anti-
wrinkle activities. H. rhamnoides products are suggested to be applied as the functional materials of cosmetic ingredients.

Key Words: Hippophae rhamnoides, Antioxidative Activities, Elastase Inhibitory Activity, Functional Materials, Nitric Oxide Inhib-

itory Activity

M A Alo] %% Ut} (Jung and Choe, 2014).
EH, nAE, 38} AsA] 2 zlejAl 5 TR} oA
AAe Az FAlol wet B2 AAxA)], 53] &4 8210 =ZHWA =sto] FRIQI AlslH ZEHAE Wt
FEE0] 7154 95 Zo| AMEEHI Ut ol AEAF (Rahimuddin et al., 2007). 53] AJA X &HHo 7 =2F
52 IRAEEAY 350 EAUA 2 SHEAAR IEE wEgAo] & ATl *Mﬂﬂ HHxstE 1
253 Q)™ (Ann ef al, 2004), ¥Fes), By wE  A7H, 95, S, Aa JF 5 9Re 43e fEs)

d Toll FEE A e AETE FEo Boldo=m 2gsl] A€}t (Imokawa, 2009; Um ef al., 2017b).
AL FoRn 22 FAHS Ueille &9 dze B & FH2 ol st EkaFol ofgh &Ado] FAksAlel o5l o

TCorresponding author: (Phone) +82-33-250-6413  (E-mail) kimmjo@kangwon.ac.kr

Received 2018 February 6 / 1st Revised 2018 February 21 / 2nd Revised 2018 March 28 / 3rd Revised 2018 April 4 / Accepted 2018 April 5

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work
is properly cited.

119



- RIS

ATk (Rahman et al., 2006).

-94 A]’X] O] H] Tﬂ—‘j] L}—,— (Hlppophae
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Eoprotel g o]
rhamnoides L.ye AR E BT, $hilsl,
IRES, AEF O‘X} 74 2 A o 83 Fol gEA
glor, sl dE O 2= polyphenol, flavonoid, flavonoid ¥l
A, carotenoid, f-sitosterol X ursolic acid 5] L&A
(Maheshwari et al., 2011; Wani et al, 2013; Yang et al.,
2013; Jeong et al, 2015), Ewj 2 2ddle=
palmitoleic acid®} linoleic acid®] ko] ¥ Zloz yehyt
t} (Yang and Kallo, 2001).
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T G2 FEE oY Wi, ddses 9 B
B3 &3S YeERH (Bat and Tannert, 1993), 99| & &
Bo| oz A7l Ao ¥& XNFaAE Holw, FHE
9ol Zebll A S skE FUMIHT Bttt

(Upadhyay et al., 2011). =3+ 2UA FEHOE FEH ¢
BRI 210 AA] w2 A A5EHE UEle Ao
2 B3I} (Upadhyay et al., 2009; Kim et al, 2010).
F 2 BRIV tigk #ilo] Tk B2 IHaT ﬁ
T7F AL glovt F= Ao} o FEE0 o] 2
o], HIEPILHT-E ] &3 thFet AlF Z-&oll Aol 2191\:}
webA] 2 Aela HIERIVE dufel 98 o] 85 22

2l sk, B8t P95 % FENY B85S B

_4

of 3E UREA BEFEHL B sk,
EREIETE
1. 2=

ol

3T

AS

°
T

BIENIUTE (Hippophae rhamnoides 1.)2] Erij<} A
HHEFRIF 4523 (Chuncheon, Korea) 57804 7 ¥l
T3 e Aol ARSI, 257] (galaxy premium
juicer GJ-120, NUC Co., Ltd., Daegu, Korea)@ B|E}ILF
g & 253 inline-mixer [IM002 (YSY), K&S Co.,
Ltd., Hwaseong, Korea]E ©| &3t &3} Al7]|3, micro
filter (1 /myE FIAA AFSAT o] F FAAFE o]-&sio
ofstell s 84 FWyt 284 (FREgos vral, 547
Z (llshin Biobase Co., Ltd., Seoul, Korea. )& AA|sl z}z+
3.867F 5.73%2] &= Y (juice powder)S 531

T3 gVl E gkl B S 54 742
sfo] Euskel Fol] 2YUAFEEA (SFE-2&5LF-2-FMC-50,
Waters, Milford, MA, USA)ol % o] total flow rate (CO,

ke
T
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Iz

50 gminS. 2 ZHFUIL, co-
solvent= & ethyl alcohol (Daejung Chemicals and Metals
Co., Ltd., Siheung, Korea)> AFE3IATE FE2%-+ 60T,
FEL 350 bar ZAGNA 3 AEF FEa,

H =
40CoM Fs=Eslal, 542 128t 526%2 &
FE2E BS)T 22 F U

flow rate, co-solvent rate)E

A F TR
g A G EAE A
(Han e al, 20093 Z15}o] XJ
DPPH A4S YR BlgIUE
Agof] A3} T} (data not shown).
AZE HERIUE 2e 70% EtO H= ﬁé‘}%
SR Gulle 2Este], A9t &

ooz

2. —273— phenold 3RIE
Z phenold 3HE T3-S Folin-Ciocalteu 'S H3

o ézé 3t} (Singleton and Rossi, 1965).
zZt A& 0.1ml E 0.05m¢ ¢ Folin-Ciocalteu (Sigma-
Aldrich Co., St. Louis, MO, USA) A%} &g, 5 &
flacy @ﬂ 20%°] TRREF o3mfz = A7k o] wke

EYES 15 ¥ 5U DY F FFE 1l E Frleted
75 el F4EE Sgec

}\] =z 94 _(.)ﬁ phenol/‘é g],ﬂ%zsl—ak}l _L_%_%;d = /\]_35] galhc
acid (Sigma-Aldrich Co., St. Louis, MO, USA)?| ¥=A%
A& 0|83} gallic acid equivalents (GAE)Z LFERN ST}

. & flavonoid 22t

% flavonoid 3~ Moreno &
==

80% ethanol® 3]413dF Al& 0.1ml 9
nitrate (Yakuri Pure Chemicals Co., Ltd., Osaka, Japan)
0.02ml, 1M potassium acetate (Junsei Chemical Co., Ltd.,
Tokyo, Japan) 0.02m¢ £} 80% ethanol 0.86 m{ S 7}3le] A

(2000)°] WH-E& HY sl

10% aluminium

LA 40 £ HESA|ZTH wRgo] T & 415mm oA T5F
=& &4 9o, F flavonoid FTFF JZ%Z‘ ol

quercetin (Slgma-Aldnch Co., St. Louis, MO, USA) A==
A& o] 83t Ak F quercetin equivalents (QE)Z L]-E}
welet.

4. DPPH radical &2Hs
DPPH radical &7 €44-2 Blois (1958)2]

’—TX(‘)] O}AAE]T
g w=9

diphenyl-1-picrylhydrazyl,

A2 0.1md E 0.15mMS] DPPH (2,2-

Sigma-Aldrich Co., St. Louis,
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HERILIT === %
MO, USA) 0.1 m¢ 9} st 2, dzzdolA 30 &7+ vt
SA1Z1 &, UV/VIS spectrophotometer (V530, Jasco Inc.,
Tokyo, Japan)E ©]&3l] 517 meollA 45 =43t

F&o| WE radical 27459 71€71E el 50%7F He
NS RS BEE IC, ()2 YERIAT, Ptz
S 2 & ascorbic acid (Sigma-Aldrich Co., St. Louis, MO,
USAYE AH&-3F3

5. 2hls 538
FLHL Oyaizu (1986)°] WS HFste] skt
tekel Fo] AR 0.1mlol 02Me] sodium phosphate
buffer (Sigma-Aldrich Co., St. Louis, MO, USA) 0.1 m{
(pH 6.6)<} 1% potassium ferricyanide (Sigma-Aldrich Co.,
St. Louis, MO, USA) 0.1 W & &3tste] 50TCoA 20 & &5
oF HFSA]Zl 3 10% trichloroacetic acid (Wako Pure
Chemical Industries Ltd., Osaka, Japan) 0.1 m & 3 7}3koq
e SHFTY 0.1% ferric chloride (Sigma-Aldrich Co.,
St. Louis, MO, USA) 0.05m¢ & Z7I8te] 700 nm ol A} &3
=5 S48l
6. MIZHI U MZ=M FH

RAW264.7 AEE &= AEF 23 (Seoul, Korea)ollA

T st e, AMaEsjFe] AFE3 Dulbeco’s modified
Eagle’s medium (DMEM), fetal bovine serum (FBS),
penicilin/streptomycin  solution  (PS), phosphate buffered

saline (PBSY= HyCloneAl (Logan, UT, USA)Z%-E U3}t
o] ARgsIITh 10% FBSSF 1% 3A3A] (PS, 100 U/mb)7} A
7} ¥ DMEM WjR|Z ARg-3led CO, 21FHolE ol wljdka}
At

A8 ek AEEALS 96 well plated] RAW264.7 A E
E 1x10° cells/well2 EF3lo] 24 A7 F9F wjoFsh &
LPSe} AlS7F 37HE wiR]ellA] 24 AZF v 5laL, phosphate-
buffered saline (PBS)l =<9 MTT (Sigma-Aldrich Co., St.
Louis, MO, USA)S 0.5 mg/mé 9] =2 2|5l 4 A7+ O
WA & sl A ASAL ZF wellel 100 £ 2] DMSO

=

e}
T oo =

= A2lsto] ELISA (Model 680, Bio-Rad, Hercules, CA,
USA)E o]43lY s540m oA E3=s =Hsdc
(Mosmann, 1983).

7. Nitric oxide (NO) &g

Nitrite oxide (NOYJ/-S griess reagent system= ©]-&3}]
2SI L, griess reagentd]] AREEl= EE A]9FS Sigma-
Aldrich (St. Louis, MO, USA}IA sttt

96 well plateo] RAW264.7 MIEZ 1 x 10°cells/wellZ2 &
F3to] 24 AZFERE wistaL, LPSeF AlE7F H7FE miA=
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wA| st 24 A)ZF wiF F, 3 H 50 140 9} griess reagent (A
reagent; 1% sulfanilamide, B reagent; 5% phosphoric acid]l

=2l 0.1% N-(I1-naphthyl)-ethylenediamine ~dihydrochloride)
50 & EFFate] 10 27k vEE AR 540 nm ol SE =

S =731t (Green, 1982).

8. Elastase Xlolghd

Elastase A31€/3-2 Cannell 5 (1988)2] Wil w2} =4
som, AF ARREE RE A% Sigma-Aldrich (St.
Louis, MO, USAP}ellA A&kt

7t N85 dAFEIF HEE FAEL, 100mM tris-HCI
buffer (pH 8.6)°1 =<1 porcine pancreas elastase (0.25 U/md)
LS 718k, 100 mM tris-HCI buffer (pH 8.6)°] =<1

p
.

42
71 N-succinyl-(L-Ala)3-p-nitroanilide 2 7133, 37CollA
20 B7F HRSAIZl &, 71H2RE AAEE pnitroanilide2] A
ATS 415 ol A 2431t Elastase #3]EA]S A| 58
o] H7Hrel ¥R S8 E S E YERITH

9.

pu

SAHX

BE HolElE 3 T3l Het £ TFAAE L}
Ellon, Zt Aol FAIAME = Minitab (versionl7.2;
Minitab Inc., State College, PA, USA)S AF&-3le] One-way
ANOVAE AXI519108), 514 Aol7} 2l Fuol el
+ Tukey’s Honest Significant Difference (HSD)E ©]-&-3}
AT oS EAEIATH (p <0.05).

HlRE

5—(']—4\— g
s

i 3 oFE

b=

1. B phenotd o= ¥ flavonoid 8t

BIEFIVS (Hippophae rhamnoides L)Ew9} Yoz Az
St 4 % sample®] ¥ phenol’d 33E 2 flavonoid T
Table 16 JFERHSATE dufel o] =<1 MIXS] 735
225.7mg-GAE/go 2 71 & phenold 313HE g3 UER
oM, 7 theOZ FW (14.08 mg-GAE/e)>BS (10.99 mg-GAE/
g)>FF (8.96 mg-GAFE/g)2] 0|t} & flavonoid &HE &
phenold 3}et=3t o] MIX (25.18 mg-QE/gy’t 7F =&
e JEPAT, FW (5.86 mg-QE/g)>BS (1.91 mg-QE/g) >
FF (0.29 mg-QE/g)?] <=o]AT}.

Yogendra 5 (2013)°]] ©]3}H HIEFIUE- F-213H phenold
sighEe] ke ¢lo] 7MY Wi, Euiet o] 1 s
A FAL STk 3 thF 2] polyphenol 3HEHEQ] =
Hi-olt ke AxH ¢ 100 g 310-2,100 mg $Hr-= o]
ATFL. HAE AT (Barl er al., 2003).

Phenold 3I3E2 T12 SIES A A sl=
7l BEFA7] (-OHYE EFFstaL 3lo] 3itst, &<,

R
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Table 1. Total phenol and flavonoid contents of functional
materials from Hippophae rhamnoides.

Samples Total phenol Total flavonoid
(mg-GAE/g)" (mg-QE/g)”

FW 14.08+0.87"* 5.86+0.89"

FF 8.96+1.47¢ 0.29+0.05"

BS 10.99+1.57" 1.91+0.27°

MIX 225.70+0.73° 25.18+4.55°

FW; water-soluble fruit powder, FF; fat-soluble fruit powder, BS; by-
Product supercritical extract of fruit, MIX; mixture of leaves and fruit.
'mg-CAE/g; mg-gallic acid equivalent per sample 1g, mg-QE/g;
mg-quercetin equivalent per sample 1 g. Mean values + SD from
triplicate separated experiments are shown. *The data were
statistically analyzed using Tukey’s Honest Significant Difference
(HSD), and differences were assessed to be significant at 5% level of
probability (p < 0.05).

Table 2. DPPH" radical scavenging activity of functional materials
from Hippophae rhamnoides.

Samples RCso? (g/ml)
FW 743.10%73.86*
FF 999.12+92.42¢
BS 1105.97+10.80¢
MIX 10.27+0.21°
Ascorbic acid 2.91+0.332

FW; water-soluble fruit powder, FF; fat-soluble fruit powder, BS; by-
Product supercritical extract of fruit, MIX; mixture of leaves and fruit.
'DPPH; 2,2-diphenyl-1-picrylhydrazyl, #RCso; concentration required
for 50% reduction of DPPH at 30 min after starting the reaction.
Mean values = SD from triplicate separated experiments are shown.
*The data were statistically analyzed using Tukey’s Honest Significant
Difference (HSD), and differences were assessed to be significant at
5% level of probability (p < 0.05).

2H|E 28-S 31, 2]o]A polyphenol 33HE-S Zo] A3}
Ad A3 AF, AAHEAg 2 5 o7 FY

= =
A ZIYE (Vauzour et al, 2010; Lee et al.,

=o

phenold T
7

& dehl=

=
S BYo| WS B Fus)
[}

& 2t} (Duval and Shetty,

2. DPPH radical 2 Hs

DPPHE A = 45 WOW radicalo] &AF o,
517 nm F-Zol| A F4wr) 7+As} o]#st DPPHE ©]&3h
UL Aiksl 28712 Ade] Eal Akl S48 wh
2A SAHT F o], AEFEES A FoIT ATl Bol
o]¢=3L 9t} (Ahn et al., 2015).

HEIUE drje} 9oz A|%3 4 % sample2] DPPH
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Fig. 1. Reducing power of functional materials from

Hippophae rhamnoides by different concentrations.
FW; water-soluble fruit powder, FF; fat-soluble fruit
powder, BS; by-product supercritical extract of fruit, MIX;
mixture of leaves and fruit. Mean values = SD from
triplicate separated experiments are shown. *The data
were statistically analyzed using Tukey’s Honest
Significant Difference (HSD), and differences were
assessed to be significant at 5% level of probability (p <
0.05).

radical 227152 Table 20 YERHTH MIX7F 10.27 rg/ml 9]
RCs) # 22 7Fd %L radical 271 48 Ueplon, 2 o
208 FW>FF>BS £0= &27@X4 o] 74dt} o] A3
= % phenold 31FHE 2 flavonoid &3} FARGE Ao=E
DPPH radical 27180 E8]ul=9] shda} A=4aA7t vk
£ Dudonné 5 (2009)2] Hire} AX|3t}, E3F Kumar 5
(2013 HIEFIVETE Qo] gl FEE0] gHilkst &4 A+
oA F phenold I}FAETIFO] =2 FEEYTE DPPH
radicalZx750] 71l A& ER18H9.9™, 75% ethanol
ZE°] 7HE 12 248 YEe ZleE Bisith

—

3. 2y

o= s Uehll= &20] ferric-ferricyanide
(FE)E ferrous (Fe™ )2 H3A7|= A 5898 43}
= WHOE Algd EFHE T phenold SHtEENEH T4

Ao T WA Fe''ol vt Loy, Fe''olM Fe

= BANNE Pt 255 w0 Furt Fhee] e
TEE A5 YeERIY. (Meir ef al, 1995; Yildirim et al,

2001).

HIEFRIUS 4 3 sample?] 3HIHL w7t S71stol w2t
EFE ol SRy (Fig 1), AAFHo=Z gakstAQl
ascorbic acidell Hl&|] we Y-S RO HENIUF 4

% sample 7 93 gGvlle] EFEQ] MIXSY A5 M =2
8-S e, FFe $8% @2 92 7 sl
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Fig. 2. Effects of functional materials from Hippophae

rhamnoides on cell viability in RAW264.7 cells. FW;
water-soluble fruit powder, FF; fat-soluble fruit powder,
BS; by-product supercritical extract of fruit, MIX; mixture
of leaves and fruit. Mean values = SD from triplicate
separated experiments are shown. *The data were
statistically analyzed using Tukey’s Honest Significant
Difference (HSD), and differences were assessed to be
significant at 5% level of probability (p < 0.05).
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FW FF BS MIX
500 (ng/mo)
Fig. 3. Effects of functional materials from Hippophae

rhamnoides on LPS-induced NO production in RAW
264.7 cell. FW; water-soluble fruit powder, FF; fat-soluble
fruit powder, BS; by-product supercritical extract of fruit,
MIX; mixture of leaves and fruit. Mean values = SD from
triplicate separated experiments are shown. *The data
were statistically analyzed using Tukey’s Honest Significant
Difference (HSD), and differences were assessed to be
significant at 5% level of probability (p < 0.05).

4. Nitric oxide (NO) MME

MTT £ o]83t] HElRIUR 4 F sample?] MX AEE
of thel a7 =43IAth RAW264.7 cellol] 500 pg/mle] &
T2 sample 23RS o, FW, FE, MIX &% 99% ©]
o] ME AEES YERIOY BSe - 21% 9] AEES
Btk (Fig. 2). LPSE =¥ RAW264.7 cellolx] NO 4
23 Al gt Azk= Fig. 3o YERATh
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w7} we

qeE ¢ (Kim
SN

3

A EE o B AYSS 7
S-S HoloZX WY HF Wkl &
et al, 2014). ThAA|ES] RAW264.7 celloll 1}e|g]o}Ad
91 LPS (lipopolysaccharide)s *2|3}93-2 wl, proinflammatory
cytokine®] =7} 384 NO, PGE2 5 9= w7 &4 &
H|7} 37} st} (Kamata er al., 2002).

olgfgt A5 v/ EHEC] H=g A oSS A o

o] fle] M, 53] FH=gk NOo| g2

FskaL dSviziAe] ATEE F=3
1=

[e)
T,
i

FE=gozZH Al
Yo7 Lzajolmsl T Lo

| ¥t} (Hippeli and Elstner, 1999; Park

(]

and Yang, 2008).

Fig. 30419} 2] 500 pgml @] F=Z samples *2]3}5
A5, BE sampleolX] NO A4S JAIsH= AS &1
AT 53] FFeF MIX®| 739 A5 vehA] e3sh
O}, 74z 2526, 27.75%°] R NO &S YERIH,
RAW264.7 cell YolA] NO S Alsk=s AS & &
Atk 3 BSY A9 2893%F WS NO AAES HIo
U oole AlE A0 7]eE Az e S Q) o)
o] A3}E %3 LPSE FE¥ RAW264.7 cello| A FF&}
MIX7F NO B4& G382 Ao =24, 935S

= o
T AE AARAR o]&e] 7S AU 5 AT

KN
=
=
T

[}
A

ek

5. Elastase A{oli&rA

Balshs
5} 3o
al., 2010). G2h TRzt Fo
elastase®] A4S JAgFo N FF L35
(de Witt ef al, 1981; Um et al., 2017a).
HIEFIUSE 4 3 sample®] elastase A3 &4
I BE sample©] 50, 100, 200, 500 zg/ml
Ha oqA @Yol Free AL FAT

oL

=2 245 UEhioH, Frrt 2231%= 7HE
A gdS e

HEIUE ool 484 vitamin®] vitamin C7} 9F
695mg/100 g =] AT LA Qo™ (Christaki,
2012), Yang 5 (2016)% 0.1 mgml %A vitamin C7}
65.1%°] elastase A& HeERTL Bt =, 843
gl £ FW2 elastase A3l €73 vitamin C] €/l
A 711" Aog o= 5 gtk

B ApoM e vIElIYSR (Hippophae rhamnoides L.)E
o] &3t SPEE AAE NEetr] flal Fufel obg o8-S 4
9] sample2 A|Fst] ksl &4, NO A A, elastase
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Fig. 4. Inhibitory effects on elastase activiy by functional
materials from Hippophae rhamnoides by different
concentrations. FW; water-soluble fruit powder, FF; fat-
soluble fruit powder, BS; by-product supercritical extract
of fruit, MIX; mixture of leaves and fruit. Mean values +
SD from triplicate separated experiments are shown.
*The data were statistically analyzed usin§ Tukey’s
Honest Significant Difference (HSD), and differences
were assessed to be significant at 5% level of probability
(p < 0.05).

==

=

[

MIX7}

o]

o
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[e]

A3 &4 3. vIERIVE-Ee oS
sample®] % phenold 3}E3} = flavonoid T
7P =2 22 YeEhstth. DPPH radical 227 MIX7}
7P =& S vEilon, g3y A3 sample
o] T oEHoR FUISIIAL, MIX7F 7HE e SEs
HAT o33 A= EE = phenold 33E 2 flavonoid
o] gl 7IQle Aog oide 4= Stk Ed LPSE
=¥ RAW264.7 cellolA MIX$ FE7F 500 pg/md 9] 5o
A NOg| A4S dAlstarl, MESYE VeRA] ettt o)
o] A= & of, vl ol G EFER] MIX= &
2kl 8 9% 2Ashs HASARE 7Fs0] e AAKEITH

BS9] 739 NO A Aoy Ao FHast
= AFE HYo =M, 5 AE T o MEsAHE Y
EA] ko™ NO A4 JAEHE Hol= AARFEe] A3
o] 8T}

HEIRIYUE 25 vitamins, fatty acids, free amino
acids & frEAEe] 2= Jor, 58] vitamin C9}
carotenoids®] o] ¢ =2 Zog B IHST} Carotenoid
o] o S (67.5mg/100 g)°ll HlsH, F=5 (350 mg/100 )l
A=A e, vitamin ES] 739 ZEHo] 216 mg/100 g
o2 F2F (927 mg100 9Bt F TS JERATE (Zed,
2004). Chemat 5 (2012y2 25 FAbee] 2gu5EE9] 4
< carotenoids $FFo| 63.84mg/ £, p-carotene®] THFO|
18.06 mg/ £ ©]2}al W I3k,

o

¢}
=

[e)
Sk

ill

&

=i}

sl

73
JEre]
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ol
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Elastase A3&dS =4 A3}
7¥eel wel A o] Frtshe
£3] FWe| 4% 7 =&
N 71878 BAZ o8 7o) g
ol st AL niEeE HERIUY 754
2bsl, &, FENA aate] B
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