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Abstract

The objective of this study is to evaluate the antioxidant components, elastase inhibition activities, and melanin synthesis rates
of Korean traditional Actinidia (Actinidia arguta) fruits and leaves depending on the ethanol extraction concentrations. The total
polyphenol content was the highest in the 50% ethanol extract of both fruits and leaves, with values of 634.1 mg GAE/100 g and
3,985.2 mg GAE/100 g, respectively. The total flavonoid content was the highest in the fruit 90% extract and leaf 50% extract at
191.9 mg/100 g and 2655.6 mg/100 g, respectively. The vitamin C content was the highest in the 50% extract of leaves at 2990.3
mg/100 g. Elastase inhibition was the highest at 56.9% in the leaf 50% extract at a concentration of 1,000 pg/mL. Melanin synthesis
inhibition showed the highest melanin synthesis inhibitory effect among the extracts, as the leaf 50% extract showed an inhibitory
rate of 65% or more. Therefore, the antioxidant components, elastase inhibition activities, and melanin synthesis inhibitory rate were
better in leaves than in fruits. The leaf 50% extract was particularly the best among the extracts. Korean traditional Actinidia leaves
can be considered as potential sources for new functional materials.
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M B Astct wabA elastase?] 28-S A5, A AL
AA 7= AA9] drZo] Fa3ltHLee 5 2014).
HF Sk Aol SEWA AAAHA WA= Wl vt AR Aol Aot ESHH (Actinidia arguta)

A =3Kintrinsic aging)2} X|&A Q1 AJA &2 QA5 F5 = 9T Actinidiaceae)]] 45t 24 99 €94
o] A7)+ 3 SHphotoaging) 2 T+EEHH, E5] L3t= W 2 dEI =+ 5o BEIHKim 5 2015). &2y
Q4 wale] wj3) A3 AL FE} WREo| Wo| BT & Thel (Aetinidia arguia), AEFN(A. ruf Planchy, ek 4
o} ZpQJAo) oFf ME7F &4 R EAAAZROS)O] polygama Planch), FTHH(4. kolkmikta) & 4%°] 2 EL5}
Sl AAE T, Wekd JAN Emelanoeytet WS 1 glom, s1lek el kol 7o, u17h 4, e
B RN FHO MAYAE doFithlia F 2015). & o] ©o] glof AAZA Ao 75 FHolthKim T

AehrEl o) B AeATlolelstasos AL 2015), TR L2 A2l H 4T} 7150] Fuol W o

e Saste] 2o WL HAAYORH FEL A AL ARG S Aow, W] 2 ARFHoR A
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v 7ks3t 2= 9] shuolth(Park 5 2016).

gl oA reE et i Een 48 We 4%
= 9A sta, A3 = &34 o]th(Kim 5 2016). 55
HIER C7F S-S A njeEnt ofyzt E8Y &, 92 3
ol il dA Aok = @, o, 181 £7]9
Hel & 2E B8 48T 4 3o, BE B9V 1A%t
A AR ok vk w80 U oA &2
AFIsto] FotRHE GAU AUEER HIAA 97|k sk, &
71014 Yo+ i 52 AT += Joklin 5 2015).

T AT A 2 A8ATL S7H) ahet SR
FACIAE HA & &2 HFEeIH 7715 & &
o] TAZ Al AtHKim & Lee 2021). EFH 9] 71540
Wt A= EFSTE 550 NF-kappaB F =9 A9
O]t lipopolysaccharide2 /g3l A Ao thet FAF
BIE ASHI(Kim 5 2018), otEY] v7Y 7jA AFH(Ho
S 2009), EZTHE] o] JLEE =4 (Park 5 2017), E
Tt <=9 in viro FAISE E/4J(Jin 5 2015), BFEF7] AR
of e =5 4o olsehy W wlEshy S4o] n)]
= YFEKim 5 2017) 5 A57F @5 o] FojA| 1L oL,
EZT 9] v g4golu =5 /Ao #7158 AFte
uju]gk Axo|t.

TebA & A= S uEolA AYsh= BT d
o} & 4 FEEE A|X5lo] FASE B4, elastase A
2 9 dehd At As ATE ERIgeEH o]y iE
aAl2o) 153 e Yobw it sheich

RIS

1. AMEI=E

2 AdoA= A AP B7toll A Auliet BT A4
duel Qe o] &P o, £5 Al7]= 20209 44 H~5Y 2
of 9 I, = 9ol 8oto] F7IREE T
SFATE 8 4] -707TC deep freezero] Y5 Hslo] A}
&5kt 20208 A A 9] AP+ 7|22 144CALL, 7
Z=2F0 18744 mm= K I EYTHKOSIS 2022). &8
Z+7] (Ethanol supplies world Co., Ltd., Jeonju, Korea)& AM8-5]
Ak & EHs, & E9tE o], DPPH 2z A4
A elastase A3 S/ A AMEE A2 Sigma-Aldrich
Chemical Co.(St. Louis, MO, USA) A|&& FY3t¥oH, 1
Q] A9k EF A|9F(J.T baker chemicals Co., Phillipsburg, NJ,

USAYE FUste] A8l

2. ESCRY ol & F&E8 M=

Ir
EECH] dojet 9 Bt Bof 73] AFstn 52
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Az o] B4t o ELE AR5 F&89d 3
23}9d 0, 20, 50, 70, 90%E A2 T B dujje}
ol 77k 20u]9] & o] 60°ColA 4AIZE Bt B
7t FE519t o3 & AY w55t FHRER 3¢

R Bl5E ARe 520 & 2 82 SEYC
20 B

o]-gsto] Bafste] ZAAR EEE -70C deep freezer
off Hysh F4ksl A2, elastase A5 B A Hpd A
Aol AME-sHRT.

Zaln=z ¥ S2HE0|= &

Rossi 1965; Choi 5 2007)& HE sl A-S APt E
Z0H] 225 0.1 g0 75 100 mLE Yol 345ty 73
slsto] Al AlmE ARSI 343 AR | mLof] SR/
2 mL, Folin-Ciocalteu 0.5 mLE 3 7}5}0] vortex mixer2 &3}
Shich. 387 BES ¥ 10% Na,CO; 0.5 mLE 7Fsto] QFao]
A 1A)17E FRSAIF T §HE-E-2 microplate reader(infinite M200
PRO, TECAN, Minnedorf, Switzerland)& AF8-5}0] 760 nmo]|
A FBEE S7SHA LT, gallic acid(GAEyS ©]-&3 #E
THOE IS Aol & EetE rolE T Kim &
(2010)9] WHE WPsto] A5t F5& 0.1 gofl 5F7
10 mLE Yol 3|4jstel AR A2 a Aot 34T
A& 0.5 mLo]| 10% sodium nitrite 100 L, 1 M potassium
acetate 100 pL Z 80% ethanol 4.3 mLE #H7}5}0] vortex
mixer2 B F QHoo] 4087 e AN, B T
415 nmo| A EF=E S4oAh BEEAL quercetin(QE)
2 olgalol FETHCR e Ok BT

1

4. HEIQI C &2 &4

ESTE g, d FE=9] vl C g2 A A
W (MFDS 2018)2 #gsto] S35 A= 025 gofl =
81 (Meta-phosphoric acid 50 g, Tris-2-carboxyethylphosphine
1.43 g, Ethylenediamine tetra acetic acid 10 mL, water 1L) 25
mLe 7}t FA5} 171 % 2,000xg0] 4] 1087 4R
2ottt A4S A2 50 mL 8-S 0] YL, pelleto] o
Al &89 10 mLE 7}5f 5823F sonicationdto] YAEEE
Fom, o] g F 3% WMt 38 WHESto] dojxl 4
S 50 mL F§ ETtAT0 Yol FEEHE 7] FE
3}a1 o] 7H0.45 pm NYLON syringe filter)3F T2 HPLC(high
performance liquid chromatography-UV/Vis)Q] EAA|R 2 A}
&olitt. 24272 Table 13} 2t}
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Table 1. HPLC operating condition for vitamin C analysis

Instrument Shimadzu SPD-20A (Shimadzu Co., Kyoto, Japan)
Mightysil RP-18 GP (250%4.6 mm,

Column 5 um; Kanto chemical, Tokyo, Japan)
Column temp. 40°C

Detector UV/Vis 254 nm

Flow rate 0.7 mL/min

i o
Mobile phase 50 mM KH,POj : acetonitrile (6:4, v/v)

5. Elastase Mol &M =3

Elastase A3} &4 =742 Kraunsoe 5(1996)2] HS H
&olo] =43}t 50 mM Tris-HCl(pH 8.0) buffer 40 pLoj 1
unit/mL elastase(pancreatic from porcine pancreas, 6.8 units/mg,
Sigma-Aldrich Co.) 40 uLe} A& 40 uLE F7HE & 42
A 5E7F HES A 71T ¥RS-Eo] 2.5 mM N-succinyl-(Ala)3-p-
nitroanilide 80 ULE 7}5F0] 204 SE7F HHSAIZ] & 445
nmol| A LTS =459 th(infinite M200 PRO, TECAN,
Meinnedorf, Switzerland). Elastase &3] A& th-2-9] SHAHA]
of 9Jgf AArH o™, FAHRTL epigallocatechin gallate
(EGCG)E AFR3to] Hlmatsi.

Elastase inhibition ability (%) = {1 —(A/B)}*x100
A: Absorbance at 445 nm determined with sample

B: Absorbance at 445 nm determined with buffer instead of
enzyme

6. M|ZZHH2E

dapd g Aol AMEE o] S F(melanoma) A
Z91 BI6F10 cell:2 §F=A]| 3523 (Korean Cell Line Bank,
Korea) © & FLE| F.oFdto} ARE-5II T B16F10 A X3 HFS
A1S- v X9l DMEM(Gibco Inc., NY, USA)O] 10% fetal bovine
serum(Gibco Inc., NY, USA)Z} 1% Antibiotic-Antimycotic (Gibco
Inc., NY, USAYS #7519 5% CO, incubatorg ©]-&5}] 37T
ofl A HiFstATE

7. B16F10 melanoma LH2Q| melanin &2F 241

a-MSHS} IBMXO| GE=%+&= BI6F10 A 29| HEhd 34
of tigt F2EY Ad) &8 S4st7] HsiA BIeF10
melanomaE  12-well A|ZH|F EFo|EoA HFsHATH
BI6F10 melanoma®] HWahd 242 1 yM a-MSH(a-melanocyte
stimulating hormone), 200 uM IBMX&} &5 7)ol 72
AlZE &t AEste] 2Pt PBSE A|Z AH & Mx=

241 welS - 314 - A SFAEIUIBA

200 uL trypsin-EDTAR BiFSte. AlZ U datd g2
Z757] fIote] AR A= 27,237xgoll A 5&7t AR

ol ch ESH Al "l 1 N NaOHE} 10% DMSO 200
uLefl 100CoflA 1087 =3tk AlE W-9] deid ghefo
530 = microplate reader® 405 nmoj| 4] =43}t Wakd
TS o-MSH A2Fto] gt %2 A4tstdt

8. SAHAzZ

2 A¥9 BE A= 33 vhE B4k on, 7F A8t
o] 9.0]4(p<0.05)2 XLSTAT E7] = T2 (Addinsoft, Paris,
France)2 ©]-&35}lo] ANOVAZ ZAZSt & Duncan’s multiple
range testZ 32442 AR, FEAAET g9
AHTA| A2 Pearson’s correlation coefficient(r)E p<0.01,
p<0.05 =Fo| A 794 HASHAH

EF] g WEEE Uepd groloh. ESThE Imie] 4
&2 33.5440.7%2] HE UELL, 1 F 50% Y 25
7V 2 &S UEHT(p<0.05). ESHH 9 ==
2282 21.528.1%2] HYZ 50% 2&E0] 7MY =9ko}
0% 2 70% F74 FZ2E3 520241 Zo|7t Y13 Th(p<0.05).

Table 2. Extraction yield of Korea traditional Actinidia
fruits and leaves according to ethanol concentration

Contents Ethanol concentration Yield
(%) (%)
0 40.7+0.9"™
20 33.5+1.3¢
Fruits 50 46.3+1.2°
70 42.6£1.3°
90 39.7+1.1°
0 28.141.4°
20 21.541.2°
Leaves 50 26.1+1.4°
70 25.9+1.4°
90 22.5+1.2°

Y MeantS.D. (n=3). Means with different small letters (ethanol
concentration) in the same column are significantly different
between groups at p<0.05 level by Duncan’s multiple range test.
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2. & Ef|lH= ¥ E2RL0|E &

i SFES AEA de ExE o] Sl 23 At
E9 shEA ot +2E 7Y, o5 HeAd 4]
(phenolic hydroxyl)7} THai &at of e} 7|ef A EA-E
AYst= 5/40] Asto] FAatet W FoF 5 E2 ohst
A e/de Yehdth(Lee 5 2005). EFTH @, o =4
FEEY ¥ Edls ¥ EPE ol FRFO] Zil= Table
30 Aok BT @ F:EE0] § E9vls 2 Distilled
water, 20, 50, 70 & 90% 34 FZEo||A Z+z} 371.7, 509.8,
634.1, 533.7 & 490.7 mg GAE/100 gO. 2 50% F74 Z2&E0]
A 7V w2 TS Uit ESTE o £33 50% 3
A ZZEo||A 39852 mg GAE/100 g0 & 7} =2 % &
iz S B

EZT dvf 259 F E2tE o= FHEF2 Distilled
water, 20, 50, 70 & 90% F4 ZZE|A 22+ 91.9, 778,
80.1, 83.1 & 191.9 mg/100 gO & 90% F74 =& 24 714
2 & SR ol S Ut ESHE o =
59 & ETH 0|t FFL 50% FH FEEA 2,655.6
mg/100 g0 2 7F &2 $HFS H At Chung 5(2015-2 =
Wik 71998 70% oleh2E S5 ¥t & § Ao ot
71919] & Euls FdE 2 23} 271459 mg GAE/gO 2
HI5H3, Kim 5(2021a)2 HY¢g I7|HE 585}
70% o8 FE5t0] F EjvE T & k|
© kg B Ayt 77 ) 719.56 mg GAE/100 g 2 398.52
mg CE/100 g& YEFW T Harstgict. webs 2 At 2
= SO dujel 9 50% FHOE FES W A%
AET § 2 F ETds 4 EdELolE TS I
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HIEHY C= ti AR HA TASHAR YA o Ed4ta
IS A5t TR Yol Sl Au 9] PR &4 A
sfotar, MAHE S JAohs Ao R HIE I rHCha
5 2007). EFTH A, o 778 FE2E9 HE C TRk
Table 33} Zt}. ESthe g 559 vEy C
236.8~364.3 mg/100 g9 Ft= UL, ESTE o &
£0] Heby] C T2 1,445.7~2.990.3 mg/100 g2 g+ et
Hoith EScE s 9 FEENA HgY C 3
o] © &9, 3] U 50% =4 FEE0] 2,990.3 mg/100 g
07 7P E& S ek ot2uYol gufj9] ok
250 HlgHl C -2 71.19 mg/100 g2 WERY I (Kim
S 2021b), FEE Y FEFEY HEHY C RS
241.5~1, 456.92 mg/100 g& YERHRATHSon 5 2020). ]2k
H WSS o ESTH) o 4 F&80] o] =2 H[E
9 C TRFE Uil AL 91 4 qlglon, BT
dufel o $-3- HlEtYl C7F HARsH 9 A ey Jatol
59 TS vE Zos Ay

J

4. Elastase X&lf &A
Hie ¥y, Ay 9 05} 2oz 34 VA F2 F
o2 THET} Ehsin® A5 74 84 % Sh)2 eHA

Table 3. The antioxidant components of Korea traditional Actinidia fruits and leaves according to ethanol concentration

Contents Concentration Total polyphenol contents Total flavonoid contents Vitamin C contents

(%)" (mg GAE/100 g) (mg/100 g) (mg/100 g)
0 371.742.5"2 91.942.6™ 257.240.51
20 509.84+20.9% 77.8+1 .4 236.8+1.2%
Fruits 50 634.1£8.1% 80.1+2.6% 304.8+2.3M
70 533.743.9" 83.1£5.07 317.343.1%
90 490.7+2.9" 191.9+11.4> 364.3+0.6™

0 2,945.7+£10.6% 1,626.4+24.6% 1,960.6£35.7™

20 2,614.6+36.8™ 1,681.6+46.4% 2,621.0+£38.2%

Leaves 50 3,985.2+70.8™ 2,655.6£234.8" 2,990.3+13.74
70 3,607.0+17.0% 1,211.3£26.8 2,297.5+9.7%
90 3,010.1£34.2 1,586.0+25.1% 1,445.7+8.0%

Y Ethanol concentration.

? MeantS.D. (n=3). Means with different capital letters (fruits and leaves) and small letters (ethanol concentration) in the same column
are significantly different between groups at p<0.05 level by Duncan’s multiple range test.
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%2 9498 ARgoltt. mRs} HA 1 F80] 4717 A
Zhot= FH YR elastind} collagen?] 232 Q18] HAY s}
™, elastin®] A= mHO] & YA O F o]ojZlt]. Elastase
= A|Z Q] 7] & (extracellular matrix)2] thoFst A&, = datA
9 Eofshe dolth Blastin® 337 foishn w1 o)
A SAHES wolrE SR, BRsl Hojuw
clasino] B3E H4 AL FAFE AL wik. uehy
elastase A3 &4Jo] S5 HH Y FES AN
(Apraj & Pandita 2016; Lee 5 2020a).
UM F EYHE T gﬂ}—“ih:olE 9 BEdl C 3F &
A ApoflA 34 50%2F 90%014 Aol A yERyof
50%, 90% 7 FEEZ ol&sto] EFth g ¢ A9
elastase #]3f 42 =43t Z1}= Fig 13} Zt}. Elastase #]
S} &/ 1,000 ngmL2] FFFLolA EFSTH o 50% F
o] 56.9%% 7].11- =0o x1aH i]—H.Q_ Urlﬂ-”* o:q q.go
E duf] 90% FZE 43.7%, Y 90% =5 43.3%= T A7
7re] oMl Folt YUT(p<0.05), T SO Anf
50% FE=0] 133%2 7FE W2 A¢) 84S vEtith &
£ EGCGE 83.5%9] AsfleS HioH, ESod
dufl, P FEEL T JEH O R elastatse A3 FAS Y
Epgict
Chae 52021y A+ & 2 W o] we} elastase A
S B2 2 23 1 mgmLe] FEofA FtFte] 70% of g

2 2EBL 050% A% BYS HAT, 2YA FEES

30(ug/mL) # 100(pg/mL) #300(pg/ml) #1000(ug/mL)

Elastase inhibition rate(%)

£6cG” £50 £90 150 190

Fig. 1. Effects of Korea traditional Actinidia fruits and
leaves (KTAFL) according to ethanol concentration on
elastase inhibition. ¥ EGCG: Epigallocatechin gallate (positive
control). F50: Fruits 50% ethanol extract. F90: Fruits 90%
ethanol extract. L50: Leaves 50% ethanol extract. L90:
Leaves 90% ethanol extract. Means with different small
letters (treatment concentration; 30 pg/mL, 100 pg/mL, 300
png/mL, and 1,000 pg/mL) are significantly different between
groups at p<0.05 level by Duncan’s multiple range test.

Hof - 717 - 24 FFAFIUIIIA

15.62%, &5 2382 26.64%2] A5 /4L YErith
Kim 5(2021a)2 Hg<=of 70% oe+&S 7toto] 231t &
% T clastase AL B AT} 125 2.5, 5 mgmL L&
Al 2k 13, 20, 46%2] AT AL BT} Choi S(2018)
< S o I nEAolgE IR 435 ¥ U
A A B YEE elastase AN S & 23 5 mgmLo] 5%
oAl WaET YW FHF | elastase A5 39.9-56.4%E
e, O] Bacillus cereus Y a=0] 7P =2 A5) &4
< Btk kA 2 AY A A 50% 3 FE=0] FEH
Aol izt 7]54 AEH &8 7HsAdo] Utk wkETh

5. Hail Mstd Mall st

Melanin2 1] 59] #31] Yo Ql= Hahd Al 3 (melanocyte) ]|
95 WA= FQ M40, eumelanin(EA)Z} pheomelanin
(X—]E]—A_}])_L}‘ pay o _]__n_o]- AH/K]-OE o] OH ‘\_q AH.% ﬁEXé c\)_]_—]:}
o] melanin AA(UV)C.ZHE vFEE Hosh= A
ojo| Fa3t TS St shA|RE H}ixﬁ AUV RAR=
Shd 278 F7MIZIT, WY BALYRS $Y
do HTAHE AOH, PF, SR EL J|E wE 243}
22 oj2l ATl oJs) = HrkBae 5 2016). T2bA e}
o] el AGEE s0), 227 5o A2 AL o
oA T ok $& Wik ope w3 ApE RUT S
QITHKim 5 2014).

B o, 9 50, 90% 34 FEES BI16F10 mouse
melanoma cell2 ©]-835}9] in vivo Hahd Y H“é Al a3=
2 A= Fig 29 £t} detd A4 £432 919 o-MSHE

120

100 4

80 4

60 -

40 -

Melanin synthesis (%)

20 4

Nor'  omsH  F50 Fa0 L50 190

Fig. 2. Effects of Korea traditional Actinidia fruits and
leaves by ethanol extraction on melanin synthesis in B16F10
cell. ¥ Nor: a-MSH not treatment (control). a-MSH: a-MSH
treatment. F50: Fruits 50% ethanol extract. F90: Fruits 90%
ethanol extract. L50: Leaves 50% ethanol extract. L90:
Leaves 90% ethanol extract. Data are given as means of
values£S.D. from three independent experiments. Level of
significance was identified statistically (p<0.05) using
Duncan’s multiple range test.
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Table 4. Linear correlation coeffiecients (r) between effective components and physiological activities of Korea traditional

Actinidia fruits and leaves extracts

Factor TPC" TFC? Vitamin C Elastase inhibition Melanin synthesis
TPC 1 0.985™ 0.955™ 0.696" -0.992"
TFC - 1 0.983" 0.756" -0.992"
Vitamin C - - 1 0.740™ -0.969"
Elastase inhibition - - - 1 -0.749"

Melanin synthesis - -

; - 1

Y TPC: Total polyphenol contents.
? TFC: Total flavonoid contents.
"p<0.05, “p<0.01.

Agste] 1 mgmL HF-sEolA =& 2}, a-MSH A2 Z9]
Aahd AL 100% e Dofl 50%, 90% 4 F&50] 7}
7+ 5%, 8%2] Watd g AsleS HAAL, A 90% 4 5
S5 oF 46%9] Wetd 4 AsfEZ et Control?
(a-MSH A4 &) 9 50% 54 &85 oF 65% 042
Aid M AsleS EloH, & Ao §-94l 2}
ol= AF(E<0.05). & AT A FufjEch= dol § w2
Aahd g As) ans EYA, Be AR FoA o

S 5% S2Bo| 7V B Wekd G4 A8 LnE B9
ok WA 9 s0% FY FEBS SAF L MLIHS 6
Wt WP o] AL AASIE At YSS HAT 5

EZUH duiet A 259 548G v §
EetE ol &, HIEl C 3h)at A 2]/ (clastatase A5l &
A, debd ) 7] AHBAIE LotR 7] 915 Pearson
‘& £2A9510] Table 40 UGt R84 E(F E2HE,
% ZTtE ol 9 HEHY C =P} elastase A SA>
T 39FH0 R &2 AFTA(=0.696, 1=0.756 ", r=0.740")
£ Yehda, faAdEy dahd sk 7he] Ao E3t
% foF0 7 =A U th(p<0.01). Kim 52022 &
BAEE EYdls, & SHE ol ) elastase A5
g 7He] AABAE £ Z3 242 0.9849(p<0.01), 0.9989
(P<0.0NE HF 2 ATHAE HEFH O M (p<0.01), Lee 5
(2020b)9] AHNAN = FEZEF Ev=E, F SE L0
)k A& (elastase Aol &3, Wapd HAF)Te A4
A B 5 9802 YEFGTHp<0.05). wEbA] o]4<]
AR FEET g0l FY4 AERAE 7HA
I Ao (p<0.01), elastase Aol E/d7 Wehd B3] A
gL fFaE et 52 248 Bt

0

Q0o U HE

2 A7 vl st ESTH) Iiet 42
T FEEE Axoto] P4 EEF EbE, SR L
o], HIEHI C ), elastin A3 & 2 Hepd A A
S 3= AT ESTE gvf 2589 &2 335~
40.7%9] QS B, U 252 215281%9 HYES
et & 29ds g2 ESTE g, o 2% 50%
T4 FE2EOA 7P =%en, 717 6341, 39852 mg
GAE/100 g2 YEHH & ETtE ot b2 EFST
Aol o] HF 90% +4 FEE0lA 191.9 mg/100 g, EFTH
AL 50% F4 ZZE0|A 2,655.6 mg/100 g &2 7} =9}
o} HE C 2 ESTE] 9 50% FEE°] 2,990.3
mg/100 gO 2 7} =9ttt Elastase A3 €442 A8 5
% 1,000 pgmlo| A 545 23 EFSTHH 9 50% FEE
0] 56.9%= 7 =2 Al /44 Ueriith deid
Ao Bib= A 50% FE=20] 9F 65% o)/ AdfE&S e
ol &= 5 7MY =2 dahd 33 Adf a3E gelst
AT}, Elastase Ao €43 Aaphd AP 8850 7
A2l AHIAE UEHH ATHp<0.05). 0]/449] A Ao
A EZT duiEch=s doA B =2 AR 8T
elastin A5 €4 ¥ Aehd A A BIE FRlst,
53] 9 50% 4 F2E0] 7PF 5t 57140 1
H g ato]] thgt o]JHE & WERE ThsAdol e E2l
SHAT
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