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ARTICLE
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Antioxidant Activity of Greek—style Yogurt with Stevia Leaf
Extracts

Ji-Woo Yoon, Ha-Na Kim, Tae-Jun Ha, Su-Hee Park, Sae—-Me Lee,
Sung-Il Ahn, Jin-Woo Jhoo and “Gur-Yoo Kim

Dept. of Animal Products Food Science Program, College of Animal Life Sciences,
Kangwon National University, Chuncheon, Korea

Abstract

This study was carried out to evaluate the antioxidant activity and total polyphnol content
of Greek-style yogurt in 12% solid content with added stevia leaf extracts. Stevia leaf extracts
used as sweetener in preparing Greek-style yogurt were prepared in hot water (100°C for 6
h 3 times, and by 70% fermented ethanol for 24 h at room temperature 3 times). The antioxidant
activities were measured by assessing the radical scavenging effect through DPPH, ABTS, and
FRAP assays. To identify the compounds present, total polyphenol content was evaluated
using a Folin-Dennis assay. The capability to scavenge free radicals and total polyphenolic
content were the highest in Greek-style yogurt containing 1% stevia extract and fermented
in 70% ethanol. According to the results, antioxidant activities significantly increased when
high concentration of stevia extracts were added to the yogurt (p<0.05). Therefore, these
results suggest that stevia leaf extracts can be used as a source of functional compounds in
Greek-style yogurt. We also suggest that fermented ethanol extraction can be used to obtain
stevia leaf extracts.
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P

AT ST YLV AT 4% JAB} Ago] F7HHA Qlom Tt At 7k
5 4% ARISY A%l HE BAE 3 W St ek ER ARKES) 48Eo] ol

[AE AN O] SAEY AH7E GAT AE 2k PeiE Bolk Zuke tj2Hos WAy
ABY] A9olis | AAS HolT 9lm TEet 447} ololA|T YrkKwang, 2007). £3], 4
2 18 aAEe] thet GeeHA ofdo] LeAWA AHES] Bie] obAx S FAlolct, 12

SAEE it 8AE HIS] 142 © AlAst] LY S w0l o At Aee 7HAL Qe
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EREA Qb BER0] ¥ TN YR oF 26 ol E
243} Aol :

o7t B ot A Jti(Phadungath,
2015).

(o]
o FFEsithar

mieizto|ot Beba o] TAR| ol Aot =t thdA) A
E90| AHM|oKStevia rebaudiana Bertoni)2] £7|2}F YollA &=
Z5)= stevioside= A% 200~3008°] Eol= AHEE 7H
1 9lo9H(Hanson and De Oliverira, 1993), Z&22|7} Wil &
I} pHoll QF8/do] ot 25 7154150l AW ER o] &= ]tk
AHHjole] 2&Ea= stevioside 2Jo% thoFet Z2|HlE EH
SElo] Qlof =A19] 208 ool Yoks 2 A= 7HA
I Q= AoF A QItYamamoto et al, 2001).
FASFs-2 w3l 745 AR 9] Yglo] B B4 E(reactive
oxygen species, ROS)Z A|AsH= 502 ALTE 5o 9
sto] AAgE wREAdo] wie =2 SAAAT O] AU AlEY 2
g &AA7|= Ak AEF|A(oxidant stress)S AT AZETH
(Fridovich, 1978; Halliwell et a/, 1992). o]& gt &-Atst &
Ae 7L e A ARG 94 AR 7F Eol A
Elo] AgE|o] gkou} B} QPHstal AISE B0l =2 At
SHA| A=9] o] #Ajlo]l 87E AL Qlof Aok FF4ks}
5o F=E 9ottt 3 4= ItiChoe and Yang, 1982; Lee
et al., 2010).

2 Aolxe FFE 7H7E =tk 18 ABY QA E0] AHMH|
of 9 FEEZ ANRE Aot FARR E4s PotE WA

JAIS} 7] o] Tistol Lobr A shle.

[¢]

1o
o9k

= 2 U

1. AHH|OF FE539| ZA|

AFA AR AFH|oK= FhtAEH[okEo A Ael, =, Ax
g 4 I ol ARgsIle $22 94 FE¥(hot water
extraction, HWE)¥} @834 FZ&%H(fermented ethanol extrac-
tion, FEE}Z AMESIGITE d 22 7129 AgH|o 91 100
gl 12} S5 3 LE 716l 100CR 6AI7E 353 & Ag]H[o}
oJIHES 33] &0t F 9 L G FE0191 A5 A
Zrxst] FUFHE I5FEER ol 8olGit. WAy F&
< Az5 AFHoF 9 100 goll 70% HEFY 3 LE 7Iot] A2
oA 24A17t FE5IH. G4 FE TRIVIAIE 33] &5}
% 9 LE $33t0] Y s=(EYELA N-1000, RIKAKIKAI Co.,
LTD., Tokyo, Japan)2t F 2ZX(EYELA FD-1000, RIKAKIKAI
Co., LTD., Tokyo, Japan)ste] EHge|E &a3y FE2EZ
ol-&5}3ict.

=
ol

2
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ZAIP - ZotLt - ofeliE - BpAE] - OMD] - Y - FHR - FAR

2. AEE|(Starter)2| H|=

a8 QAEQ AR Al AGE AEFE(staten)= 13 SH5> 88
mLo| EAE-HAZ-R) 12 g& 7olo] 1P E TS 12%=
230] 95CoA 1587 Bl 37CE A5 52 RE0]
U= RS 0.24% 551l 37C incubatorollAl 6A17F &
stof ARESIITE HES FARFS Y-S 9t #F21 Yoflex
Harmonic(Chr. Hansen Holdings A/S, Hersholm, Denmark)
< AHESIGi

3. 12 2HE(Greek-style yogurt)2] H=

18 8AE Axe Al wfskal = A LDl BA
EHAE- ZuRE AA volumed] 12%2 H715te] 18
£ RS 12%(w/v) S7HNAL stater 3%(w/v)E HAES H
incubatorol|A] 8A|7F Yasle] A|lg 2 ARSI} Sample?] A|
Z FFE Table 13} 2t} AgHo 2E2ES H7KRE 9AE:
32 A A7 YL reference?} AlEo] BHE 1 Q= wa
ol B H7HE 7Y wol] ARRE L Qe ZHESYIEE 0.5%
A7Fet control H|WSFHC].

4. DPPH 2iC|Z AHS

A&=] AR} Fol5Z Blois?] W (Blois MS, 1958)2 ©l-8-to]
E75l9ith 24 AR 9 di22e] 8RAEE 1 g S50l gk
9 mLoJA] &3 3 1,000 rpmO=E 4T oA 1587 YAIE s}
At 1 & ASH 1 mLE HHA WEke 9 mLet E7ksto] 1008
514(10 mg/mL)3 A& 100 #LoF #gk=o] =<1 100 mM]
2,2-diphenyl-1-picrylhydrazyl(DPPH, sigma Chemical Co.,
St. Louis, MO, USA) €9 150 L& 96 well-plateo] &8t
Skt A2olA 3087 BREAIZ] & BT A(Macro plate
reader, BioTek, USA)E o]&3to] 517 nm9] FYolA T4
£ 235ttt Sz 2A8(%)2 th29] Ao sl A4t
= ek

Scavenging activity(%) = (1 = Asample/Abiing) X 100

017101]/H Asample‘\% /\]EQ]— DPPH %Ql':lj‘q_ .g.@"t:)'l' :'52 ézé?l. “Cz—v =
o], Ayjnis DPPH 8o A% thil k&g 100 415 715t
o] 243 FHwoltt.

5. ABTS 2tL|Z 27

ABTS oz 275 2742 ABTS' cationdecolourisation assay
HRHS wgslo] 279519t 2,2 -azinobis-(3-ethylbenzothiazoline-
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Table 1. Composition of sample added stevia extracts by hot water and fermented ethanol 70%

Ingredients Treatment”
(%) Reference Control GHW0.5% GHW1% GFE0.5% GFE1%

Milk 88 88 88 88 88
Skim milk powder 12 15 11 15 11
Oligosaccharide 0.5

HWE? 1

FEE® 05 1
Starter 3 3 3 3 3

" Reference: Greek-style yogurt without sweetener, Control: Greek-style yogurt with oligosaccharide 0.5%, GHWO0.5%: Greek-style yogurt with HWE
0.5%, GHW 1%: Greek-style yogurt with HWE 1%, GFE 0.5%: Greek-style yogurt with FEE 0.5%, GFE 1%: Greek-style yogurt with FEE 1%

% HWE=Stevia extracts prepared by hot water extraction.

% FEE=Stevia extracts prepared by 70% fermented ethanol extraction.

6-sulphonic acid)(ABTS, sigma Chemical Co., St. Louis,
MO, USA)E 7 mM =0 3 72 ZASHAL potassium
persulfate(M.W=270.31)Z 140 mM 5o BA S542 AR
Stk ABTS €9 5 mLe} potassium persulfate -89 88 L
£ Egoto] A29] QHaoA 12~16A1ZF B BEEAIA ABTS'
stock solutiong A|Z3IFT ¥H-3A]Z1 ABTS' stock solution
(working ABTS' solution)& &H&& 34510 734 nmoflA &
FE7F0.70£0.027F H=% 2H & AJFoZ ARSI Al
59| A& DPPH AlEet RIVHIAZ RS 1 g Aol ogt
< 9 mLe} &3t &3 & 4ToA 1,000 rpmOZ 1587 ¥4
222t F AH 1 mLe}t oghE 9 mLE HHAl £85te] 1004
314(10 mg/mL)3Iitt. 10 119 sampled] 190 xLo] ABTS
solution& 96 well-plated] 75t & 204 3087t §ESA|
# 734 nmolA FFEE YA L 2AE%)2 thY
Alo] tysto] A= Qi

Scavenging activity(%)=(1 - Asample/ Ablind) X 100
01719014 Agamples AlEE ABTS solution¥} &gt
o, Apinae ABTS' solution®]] A& Al ok
H7ksto] 43 3ol

e
ol
<

o
—
(@]

r
=
i ot

6. 2H=(FRAP) 59

24 (Ferric Reducing Antioxidant Potential ability, FRAP)
2 Benzi® Strain(1996)2] W< 08519t FRAP &

9] Al9F A2 sodium acetate(M.W=82.03) 0.25 MZ &

FE AR & 1 MO NaOH®F 1 M| HClE o]83te] pHE

3.602 24319 (1) acetate buffer2 ARE3It. 0.01 M9
2,4,6-tripyridyltriazine(TPTZ, M.W=312.33)2 40 mM HCl
o &85t (2) TPTZ solutionZ AZ3IH L ferric chloride
(M.W=270.3)% "E7HA2 40 mM HClefl &35to] 0.02 M 5
L2 30| (3) ferric chloride solution® & AZ5}%tt. 3
g& ZX4ok=t| AR8E working FRAP buffer:= 919] A2k (1)
1) :(3)=10:1: 19 HERE T8t T 37CA 3087 HF
SIAA ARSI AR AlRe AP} 27 8AEE 1
g Aoto] 75 9 mlet £ &3 T AHED7] 4ToA
1,000 rpm®& 158+ A4lEefstel 1 mL9] A5t 57+
9 mLE Al E8ste] 1004 3]4(10 mg/mL)3t & ARESIT
96 well-plateol] A& 25 uLot Al9F 175 pLE 343 F Ao
A 3087 HESA7 T2 593 nmollA EEEE 245150 ¥ &
2L gallic acidE o]8slo] FR2THLS A6l gallic acid
equivalent(GAE)Z 2HAksto] 82 YeR|ITh Gallic acid
9] L=, 0.02, 0.05, 0.1, 0.2, 0.3, 0.5 mg/L& YHro] #E
TAE A5t

7- % Ooo | o
% E9vlE ¥F 242 Folin-DennisH< o859t ARSH
AMEe 2 A2 1 g AT S74 9 mLet S5

et AT Al S5 9 mLet Sl 1008 34
(10 mg/mL)stEt. Al&= 50 pLe} Folin-Ciocalteu’s phenol
regent(Sigma Chemical Co., St. Louis, MO, USA) 20 uLE
E3dste] 387t ARoflA BEGAIX] & sodium carbonate XE5RE
H 30 pLE 7kt ARoA 3087 WHEAIA 74 100 4L
£ ¢ A7kslo] & volume 200 pL2 T 5 750 nmolA &

J. Milk Sci. Biotechnol. 2016;34(4):263-270 | 265



FEE Sl EEEE2 gallic acidE A3 & &7
H& SFFS gallic acid equivalent(GAE)Z YERNQITH &3
AS AT o) ARESt gallic acid? 5%+ 0.06, 0.15, 0.3,
0.6, 0.9, 1.5 mg/L& g5=0] 2519t

8. 42N

£ AYo|A 33] vkE AFsto] A2 AIR= SPSS statistics 20
(IBM, Korea)& AR&sto] EAF B4stgon, ot 7H vwE ¢
St ARSEA2 Turkeyb WHOE 5% frolEollA] HEzte] &
e A5k

21 ¥ 1%

1. DPPH 2iC|Z A7 s

DPPH 2tz AA] Ujof] A= 2oz of gk 1 A=
5 AAE 7HA T Qlo] AP AI R R E HA; e AE 3o
who} gltjzo] £AE 4= 9lom, Hepdg mil 9lo] 517 nmoflA]
Ao} TB=E Yehdict. ojzjgt girjzo] mi Qe Mz g
Zo] gHiE]o] A WA Loz W FHo] ZPLL g
o7 Ftt. DPPHE o|2f3t ¥8lE o]8ste] FP=g ol8ato]
AR B 7 AA5E Stk ks 24 A
olt}, AgJH]o} 2582 HArlst 18 QAEC] DPPH iz &
Ae(%)e A¥st A3}, DPPH 2z 27452 18 8AE0| &

& FEE 0.5% oFE 358 0.5%, B F55 1%= 371%t

ol

ZAIP - ZotLt - ofeliE - BpAE] - OMD] - Y - FHR - FAR

At EH AGA7t AojdSE B 750 2ol A%
< HA 59], AL 15U} oehE=E 53 AFH|of &
222 09 97 1% A9 1 58.214037%2 7H &
UtHTable 2). ol FE2=53 H7IeE ¥t SAu=E 11es) &
U o W =2 Grd AAGAHLE AHM|oF 9 FEE=
o9 733t FAlstEo] Q1= A0 & AlmHr), ESH AT} 5
old45& DPPH iz £750] S7leke A o=, ol
% Evl= 9ol AFda7t Aol wet Sk wiolztal
AP EHTable 5).

2. ABTS' 2iC|Z AAS
ABTS" &tz gAkst 2L potassium persulfate@t HHS-A]
A/gEl ABTS' &jze] £75E ol8dl S4ok= WHoE,
ABTS' gttjzo] Ueifl= 572 H540] 734 nmollA AlES
FAls0l 371 S8 sk A3 Uehdn. A
Ho} 2&5-2 71t 18] @AE9| ABTS' 2t A5 A
g A7}, izl vls] AgHoF o FE2ES AUIGIGE W
ABTS'" 2tz &A50] 37kt A& SRIT = AL, 5 &+
7} oflehE & ZFOIA 0.5% A7t fET FEES 1%
71t W o =2 gud aAs= Hoj AL 255
o= Akt 837} Sl ACE FRIFQITHTable 3). E3F, 22
SE9| AgH|o} 2EES HUISIlE WE Hlwshd 19 8AE
o] dF FEEZ FIGIE WEH ofgkE FEES SIS
4 o %2 g 245 Ho DPPH A% 2ot fARE A3

=08 WS W wolle A2 Bof AHMo FEws & & EoUth ST DPPHE tE2A AFY7t Ade] nE g4t
o

2 HEZ A7el9E W S AATE o= A S+ A 3H9] F7he TEEA Aot

Table 2. DPPH radical scavenging activity of the Greek yogurt added stevia extracts on during storage (Unit: %)

Sample’ Storage (day)
0 5 10 15

Reference 4.660.83"% 4.010.33% 4.4240.27%% 5.67+0.64"

Control 4.460.31% 3.06£0.22° 4.190.36™ 3.99+0.24%

GHW 0.5% 17.88+1.97% 13.42+0.25% 22.43+0.49" 24.60+0.14

GHW 1% 28.70+0.35°° 21.88+0.58™ 38.72+0.62% 40.64+0.28"

GFE 0.5% 26.59+0.51% 28.37+0.25° 32.5620.36% 34.710.37%

GFE 1% 31.63+0.83™ 53.03+0.88% 56.190.14% 58.21+0.37%

") Reference: Greek-style yogurt without sweetener, Control: Greek-style yogurt with oligosaccharide 0.5%, GHW 0.5%: Greek-style yogurt with HWE
0.5%, GHW 1%: Greek-style yogurt with HWE 1%, GFE 0.5%: Greek-style yogurt with FEE 0.5%, GFE 1%: Greek-style yogurt with FEE 1%

Each value represents mean+S.D. (n=3)

AD Means with different storage days in the same row are different significantly at p<0.05.

*' Means with different treatment in the column are different significantly at p<0.05.
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Table 3. ABTS radical scavenging activity of the Greek yogurt added stevia extracts on during storage (Unit: %)
Sample’ Storage (day)
0 5 10 15

Reference 2.51+0.31% 1.29+0.41% 1.02+0.515¢ 0.89+0.64%

Control 2.33+0.27% 1.11+0.08% 0.97+0.45°C 0.49+0.09%

GHW 0.5% 4.31£0.21% 2.67+0.48°% 3.70+1.40%% 2.27+0.23%

GHW 1% 6.82+0.21% 4.22+0.28% 5.1141.028% 3.9440.23%

GFE 0.5% 5.25+0.16" 4.49+0.38% 3.41£0.22% 3.70+0.15%

GFE 1% 7.90+0.51 7.8740.13% 6.86+0.77°% 6.16+0.31%

" Reference: Greek-style yogurt without sweetener, Control: Greek-style yogurt with oligosaccharide 0.5%, GHW 0.5%: Greek-style yogurt with HWE
0.5%, GHW 1%: Greek-style yogurt with HWE 1%, GFE 0.5%: Greek-style yogurt with FEE 0.5%, GFE 1%: Greek-style yogurt with FEE 1%

Each value represents meantS.D. (n=3)

AD Means with different storage days in the same row are different significantly at p<0.05.
*' Means with different treatment in the column are different significantly at p<0.05.

w

212021(FRAP) &

FRAP &%%-& DPPHY ABTSAH gtjz 47
Wil o Zé ol FYTIE 5ES
of E}E A& OHM—" Zﬂ% %L

I

]1

ﬂﬂe—ﬂ.% % g3t At controloﬂ H]f| éEﬂ Jo
oIS o SEo] foFoZ = 1'}E}‘;}‘:K"Fable 4). 7\11& 717t

S 0, 10, 153}l B3] 5834 GHW 0.5%< 2.79+0.24,

GHW 1%+= 3.96+0.31, GFE 0.5%=
3.58+0.16(GAE mg/mL)o=2 7} l;%b"_’

< HusEgte uf 2HHEoF & E 5

2.4240.09, GFE 1%+
z X% ﬂ%ﬁﬂi o4y

o]— = =T

S 1% 713t AZT7F 0L4AolA] 3.45+0.03, S%‘Z}Oﬂfﬂ 3.96+

0.31, 1092014 2.83+0.01, 1592}l 2.97+0.05 GAE(mg/

mDE 7H #34=8 oA
Al ATel= th2 AH3ko & DPPH, ABTSS]| 7%
2 34519944l FRAPY] 79 Z8sa
35 %EE FEH A M=o 8 B

£ ) vt

S teel &

AL e el SRghEollA E‘rl’% R

230 oEhE:

2 DPPH, ABTS, & EdH&=

#32)
EREER

242 4ol 4jZ0] 7}
A7A%3} gio] Wi

1 EHA AckKang er a/, 1995). 2HH]opll= 1,310 mg/100

g® el Eju=ol

Table 4. FRAP activity of the Greek yogurt added stevia extracts on during storage

HEo] Sl E6, Qo=

0.010 mg/

(Unit: GAE mg/mL of sample)

Storage (day)

Sample"

0 5 10 15
Reference 1.85+0.06% 1.140.03% 1.790.02%¢ 1.380.00%¢
Control 1.62+0.04% 1.58+0.03% 1.500.01%° 1.39+0.01°
GHW 0.5% 2.45+0.04% 2.7940.24" 2.16+0.00% 2.1040.01¢
GHW 1% 3.45+0.035 3.96+0.31% 2.83+0.01°4 2.97+0.05%
GFE 0.5% 2.11£0.01% 2.42+0.09" 1.45+0.03% 1.92+0.04%
GFE 1% 3.09+0.03% 3.58+0.16" 2.28+0.02% 2.82+0.00%

" Reference: Greek-style yogurt without sweetener, Control: Greek-style yogurt with oligosaccharide 0.5%, GHW 0.5%: Greek-style yogurt with HWE
0.5%, GHW 1%: Greek-style yogurt with HWE 1%, GFE 0.5%: Greek-style yogurt with FEE 0.5%, GFE 1%: Greek-style yogurt with FEE 1%

Each value represents meantS.D. (n=3)

AD Means with different storage days in the same row are different significantly at p<0.05.
*f Means with different treatment in the column are different significantly at p<0.05.
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Table 5. Total polyphenolic contents of the Greek yogurt added stevia extracts on during storage

ZAIP - ZotLt - ofeliE - BpAE] - OMD] - Y - FHR - FAR

(Unit: GAE mg/mL of sample)

Storage (day)

Sample”
0 5 10 15
Reference 1.35+0.05"8 1.30+0.03% 1.45+0.03" 1.400.05"%
Control 1.2240.03% 1.10+0.03" 1.43+0.03% 1.54+0.03"
GHW 0.5% 2.59+0.00% 2.55+0.03™ 3.08+0.00% 3.1740.00*
GHW 1% 4.48+0.03% 4.860.03 5.05+0.05% 5.39+0.08"
GFE 0.5% 3.130.03™ 3.3740.10% 3.96+0.00%° 4.59+0.08%
GFE 1% 5.12+0.06% 5.97+0.10% 5.59+0.03% 5.89+0.08"

" Reference: Greek-style yogurt without sweetener, Control: Greek-style yogurt with oligosaccharide 0.5%, GHW 0.5%: Greek-style yogurt with
HWE 0.5%, GHW 1%: Greek-style yogurt with HWE 1%, GFE 0.5%: Greek-style yogurt with FEE 0.5%, GFE 1%: Greek-style yogurt with

FEE 1%
Each value represents meantS.D. (n=3)

AP Means with different storage days in the same row are different significantly at p<0.05.
*' Means with different treatment in the column are differentsignificantly at p<0.05.

100 g9 tannin®] g-7-=0] kel BV =7 % sFHEKYamamoto,
2001; Savita et al,, 2004). £ AL AgH|o} Q] FE2E2L
18 @AE F7leits W 7R =2 o= RS UE

AL AHEloF 2552 0.5% F7FotoE WET 1%9] &2 &

=2 Aie W § w2 Eeves o

of 2gHjo} 9 FEEe ETHlEe] Fi

st g AoE B

=0l e A ¥ %

9IQich. E3E o] DPPHE} ABTS #HtiZ 27457} FRAPY] 3+
2 24 ok SARE Aol oA A HlolE WK

12 87 ES] ikohs2 2HHor ol FEE0] ZeAH T AU

2ol ojg Aow AT B3, ¥4 2282 Wl

tlo iy

mEe ofgks &2 718k W 094+ 5.1240.06, 522

5.97+0.10, 1094} 5.5940.03, 1524} 5.89+0.08 GAE(mg/
mD)ZE T &2 Zeus g7Fo] e ACE YeptEr| o] Egt
DPPH®} ABTS®} fAKSE A gFoll o o] A2 EdjH& 60~
70T H9olA= F2580] J7ISHAIRE 1 o] LEoA = 2
o8 o] TAE AT Balek Ak, 2 AdoflAE= 100T
oA 6AIZF 33] &I 0B R AgHo} YO A 2EEO| E
2= o] 74T Ao ARHEHKim er al, 2005; Cho
et al., 2008). T3t & AF9] & Zejvls o7F 27 A¥EA=
ZHE2 I 2EHE oeke 2EHIA O B2 FE2 3
EHtE ATEIE FARE HFS Hol= A ERIg 4= 33
t™HKim et al, 2013). wetA] AgHjo} 9 2&E2 I8 gAE
o] A715t9ke W] EejHl=ol o3t FAlst aE HFS W &
gulo Q) 225 3Tt G5 FEHE oghe 250
o A} 71540 axtzlolet AlgEh
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(o]
=

kO

APE G FEH oS FEH R S5 LMoL 2=
I8 QAE] go= 0.5% 1% Hl&= F7Isted DPPH,
ABTS =2 2753 FRAP S4HS 53 &dge 4o
FPibeFsg st F E2Hs I S5 fiste] +3E
Atk Hizto] visf 2HHoF o FE=S AVISINE W FAtet
0] SR B FEEHEY oEE FEE2 RIS I
o FAeFsol S71ths B¥e ZioH, & Eelve &% £
/Bke 49e Bt meb 112 8AE ofAgHo ol 25
=& Aot st 71570l drd HafEA oRE FEH
o] a¥pzolet AtmHrt.

o rf

ZALe]

B A= AT A FFAOIZEPIAIAFAHS. 2015
H1C1A1035886)°l &Jsto] o]Foj&5Hrt.
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