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ABSTRACT

Horse oil has been a popular skincare ingredient in Korea. In this study, the
water in oil (w/o) emulsion using horse oil was prepared and the effect of
green tea extract (GTE) on the oxidation of w/o emulsion with horse oil was
investigated. The GTE was added to the w/o emulsion (60% horse oil) at the
different concentration (0, 100, 500, and 1000 ppm) and the emulsions were
stored at 50C for 6 days in the dark. The oxidative stability of the emulsion
and the antioxidant effect of GTE were analyzed by peroxide values, changes
in total polyphenol content and DPPH free radical scavenging activity. The total
polyphenol content of GTE after water extraction at 80C for 60 min was 127.68
+ 1.28 mg GAE/g and the DPPH free radical scavenging activity was 86.54 =+
1.01%. The peroxide values of the w/o emulsion without GTE and the emulsion
with 500 ppm e« -tocopherol rapidly increased during storage of 6 days;
however, the w/o emulsion with GTE were not significantly increased. In the
emulsions with 100, 500, and 1000 ppm GTE, there were no significant
differences in inhibition of peroxide formation (p20.05). Total polyphenol
contents in the emulsions with GTE decreased as storage day at 50C increased.
The DPPH free radical scavenging activity of the emulsion with 100 ppm GTE
at 0 day was 35.70% and decreased to 19.73% at 6 day; however, those of the
emulsions with 500 ppm and 1000 ppm GTE were 86.36 and 85.63% and they
almost remained at the end of storage. The addition of GTE inhibited peroxide
formation in the water in horse oil emulsion during storage and the polyphenol

in GTE prevented the oxidation of horse oil emulsion.
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o 2 EXIALH60%0] )0l E35}
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THKim, 2015).

A F(fats and oils)e] 4kstell ok Abofj(rancidity)e] ¥l F shuve free
radicalell &fsfl AlAtE = EZ3PAARY] AFSRES o] tHKim, 2013). B 3FA] A
= &71 T ataol o3l A AstHA o]FAY ] BeFE HGAl AEEH
EQbgete] FAIF Atul Axef #AE JtHKim 5, 2008; Jung 201D).



A Abshe AAipid# 2baete] Afoz BR R ite] dFFaEA(10y

EE A5FALC0)7E AREE doid oz e A Juds Ad =4
e SEATE AGEH AujFH et 22 olH et FA9 ETFstA Aol Wst

A Ao fA Astele AsAbsHautoxidation), YFEFAFAC0)l 7 AbE)
(singlet oxygen oxidation), 322 7}gell 2|3k {¥-*e](deep-fat frying), —L8]ar
a4, E3] fEAA o] Z(ipoxygenase)oll & 4tz o7 EFHATHLee,
2010). A= 4bstoll o)ste] <H|sto] E(aldehyde)yt 7l E(ketone)o] A =L
Sl o3l viFol SUFshed REES AdE AEAkste o) g 4k o] tHLee,
2015).

FA9 As4kst=E A8 f8 g Z(free radical) BEE 7]FO = A
(initiation step) - % ZH(propagation step) - <& A (termination step) WA= &%t}
MA SAE 7HE - Z1AA - 3% - 38F oA|A - F&Ho] T2 7)AIA(nitiator) o]
oA A el FHATES olFE T4 Ee JAAE 4o 4% 8 o
(free radicaDe] =AY AAdE hydroperoxideZH-E Z+g gtojzo] AAFH
O Ag dAAAE AAE f2 St Z(free radicalo]l &7 T Ataste]l A
ol s guZel Aur-go] Aoyt alkyl radical (R -), alkoxyl radical
(RO - ), peroxyl radical (ROO -) & ZtF tzZdEo] F7IstA =o] 4k&ikgo]
AL or APArt. TP FHOERE oA M e FAUAE do ¢
A3} stEl= AdFo] 7Aste] slo]l E 2 SAlo] E(hydroperoxide, ROOH)E 3 A3}
A Ho] F7t2 ANEZE alkyl radical R -)o] HAAG. FZ2 dAE A
radicale] A& ZAgsle] non-radical S AAAS FHFSO ol 1EAES E
e g A=l AAEE F ATHKim, 2012; Jung, 201D).

A B AREAFe] A E WAE] Hete] dutFom FAAEAE o] &
Al H a1, A4S AI 2= free radical AA, WAL ER] HASES FIA 7]
© =4S AH8ste] radical A4e AAlstE = Tl Atklee =, 2004). 4t
stAl = AtstilAY S w2t 722 A, A Fd gUE 5 o=
HgstH 7HE B FES AAStE HSAHHZRO0 () A Bl F4AA9A
E AFst F7hFe AEE gAEste fE @Yz &AA(free  radical

scavenger), Y5408 EE4 EE 3oz AATGE T2 aA
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Al, Aarstel] Fa 4slE3 4TSty g5olS AAStE g&Hol2FmA
(metal chelator), 4F4E AAsI= E4, AA WA AP AE =S AASE A
sighA a4 To] Atklee, 2010). A AHEEHIL Ae A == G A
Aot HAFASAZE Atk dAFASAZE A=A, ofFA, FRAE FEE
o}t 3t st Al S #Hl=A9 PG (Propyl Gallate), TBHQ (Tertiary Butyl hydro

B[

A3 AdskedA aaeA Aol & Aoz LA An. ditH oz FA A
stAl= aet AAAY wiEel ol 8 UAARE AF e AVIE ARE Al fEl
ol FEAddATANA FAH =, m=, dE ol FAFASA L AL

A8 F 2 phenol® 2 BiFet AefFE=ol4 F#:E polyphenol =Ho] F
2 ZAstal e 53] HAAFASARA rosemary FEwd sAFE=<)
tea polyphenol> B3 &4 AJFAH 23 d4ksteE & 7HA 3 Q1o =L 43t

WA AR 7233 93 Qlthlee, 2007). EZHEL A EFA O FHES Ja g

FastA o] mlste] el w2 dAHS YEhiH 53 4 A 9 A

A7 AstE o] EbAsHAl . sxIAEe] g drEA e wFAds
AEpA] G3rh o, asbA ol 74 T2 sk dFe Y] Wl o
Age st 2bshA ad+= ol’d TUskA i L3|H AE =3

2 4 gldtUeon, 2016; Ahn -5, 1991).
B oAy

oAM= BET Fatst 71edol e Aoer I 5AE AHESH

ATE Y Stk H}E OFF FEHYRSE TAHe gom =3
caffeine, tannin, chlorophyll, vitamin®<! vitamin A, B;, B;, C, E<®} organic

componentQl ofw|=4k, G@wid Awkd, HfGAT FrIAEQ] ZE, vtavls, T



St

g, 4t T FEEC] FiE Adthlo, 2010). =2 ZEHEFE JHEHINLS
2 4E3 EgREolER/IE tiEEelH, tEAR] MR e odHTtE]
(epicatechin; EC), ZZ7}e|%] Zd o] E(gallocatechin gallate; GCG), ZZ7}H|X]
(gallo catechin; GC), o= 7}e|z]1 Z ) o] E(epicatechin gallate; ECG), o= Z&=Z7}
Hl] Z1(epigallocatechin; EGC), o3z 27171 Z# o] E(epigallocatechin gallate;
EGCG), 7}H|Zl(catechin; C)&°] Aom™, alkaloid?! theophylline, theobromine,
caffeine 5& st Aot 7HEIZF F EGCG7E 71 gFo] wom Unk 3
ASHA 2 go] 2ro]a e HIEHY CEu= 209, HIERW! EX v+ 30v), BHAY
BHTR T = 2~4w] 743k s4ksl a3E 7Fx| 2 QItHKim 5, 2001; Kim, 2008).
7He 71 ksl ol A HY O, ) F4H3E UL ON)S 2AE
9o, HEMY CRU &xado|gly RuEYrHLlivi S, 2001).

frafemulsion)® A2 4olA] F+= F YAE Tt T o AA HE=
FASHAl e HEE Lethlee, 2015). F, & - 2Y o] ME 4o|x e
A 71e]e] BAAE 2w gttiUang 5, 2014). £ odS EFstd HlFo 2
o2 7z} Al gt JARAEH)o] 2t Eado. f3he] FHe Wt
Q) gAtel o] A Y AMAL FEPFA ] &ol=o IHEES AAsk=H A
s, WA F7h= A AFouA el 9o r AP EE SVt

ATt & fF3Al= Aol F2EH AW AfFAUAE AN E F33 4
<= A FekMin, 2004).

Emulsione &#4Hdo] Eojuk Z]Eolvkel wet Z+H2zF O/W  emulsion (oil-
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in-water emulsion) #} W/O emulsion (water-in-oil emulsion)©.2 Ud 4 JoH,
71 8}ol ©}= emulsion (multiple emulsion, O/W/O, W/O/W)So] lth. AHZA A
TRl wet =o & SUF 54 Zevte wE HE= HLB (hydrophilic
lipophilic balance)7} At} HLB7} Y&+ Eo & mx] %1 AR & 5=
AgS ARz o] 420 W/O emulsiono] #H3shd, HLB7F 243 &
o & Z= AdE ekl 9ol #4<¢l O/W emulsionell 2 8+&tHOh, 2009).
Emulsion®] AzWHOo=Z FA AWsIshd ®H2 vAsta F43 emulsions
WS7] fleke] #3kAle] HLBO =4, #3tes, 4 A9 APy wss

T AdeE 3, 2 #E, vie /I, Bl 73, 48 73 5 o



1999; Kim, 2004; Lee &, 2010).

W/O emulsion& 3}73Foll A A&7 Wedo]l O/W emulsionel] Hlal E-dst
7] 2ol Ao Ad A8 Ee P AEHAo] a7HE Wolad AF % BB
39 5 o3 A¥ew FE&HT AFY IiRe A5 AHRT R4
o] Ao o 77k$H, HIZNE FF © FHET W/O emulsiono] 7]ZAE L
2 g&atA A8Ha Atk Aw7hA 29 A= O/W emulsion EFiell F
5ol W/O emulsionell thalM = £ =&°] ATHAL AFTAAE H=71
S Aol dEsid Fage =Fo] EREFHJHKyong T, 2006; Kwak -5,
2015; Cho, 2016).

MeA B ATNAE AFAL FEF 0142 HEES 9mE B8] 9
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1L 438 As

B oAge] Agw AMe 2

A

g0 =3 AEel 1-$YUeju, Korea)ol A
Aottt Z2e @otRdHA Y AF LA FA AF4E 525 TPt A

3199 ). Folin-Ciocalteu’s phenol reagent, DPPH (2,2-diphenyl-1-picrylhydrazyl),

« -tocopherol Sigma-Aldrich (St. Louis, MO, USA) oA 3t A8-3}% T

N

im (2008)3 Kang 5(1999)¢] #HHS A st F
Atk 53 3 g& A os 80CY FHRFAA AHudr|E o83t 300
3 0% &< uwk F=st. =9 =
A4 o] 7 x| (Advantec No.2, Toyo Roshi Kaisha Ltd., Tokyo, Japan)Z &
Z33d

L
ol
HE
—
o
M
w
o
H
D

AF2EY F ZdAlE S Jo (2012)¢] o) wke} Folin-Ciocalteu Al
F=E9 EFdlsd IEE o SdEH EBd HMow WAEE
2 B4R SRTE 100 343 5= 20 pLod SR/ 1.58 mL<
&3st¥a 2 N Folin & Ciocalteu’s phenol reagent (Sigma-Aldrich) 100 «L-&
7heE & 383 F(FA)ANA HESAIFH T o] &Aool 20%(w/v) NaxCO; 8- 300

L& 718k & 40C oA 30% &< ¥EgAIxl ¥ UV/VIS-Spectrophotometer
(Optizen 2120UV, Mecasys Co., Daejeon, Korea) 765 nmeolA 3 =& SH3IA
o A#FAe gallic acid (Sigma-Aldrich)E o]&3te] AP, = dles FHFe

mg gallic acid equivalents (GAE)/g &2 e SlTh.

4. DPPH free radical &4 84 &4
=x2153%59 DPPH free radical &7 4L Kim (2008)¢]
Z=As A 523FEFE 100 xLol 0.1 mMe] DPPH (Sigma-Aldrich
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7He & A(F)NA 308 ¥ESAIZI & UV/VIS-Spectrophotometer

(Mecasys Co.)Z 517 nmol A &3 =5 SHsIH T
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. AHrelE A Az

mfE FUEE g W/O emulsiong dHIAHES T3t kA =4 (Table D
< st Park (20153 Kwak 520152 ¥H-S WEste g3 o] A
Z3t9 . 3= oil phase ¢ water phaseE 70C7}#] 723} oil phaseol Xl
4 F3HA(HLB 8~9<1 28 B ¢~(olive wax, By hand, Seoul, Korea)2} 32k
A Al(cetyl alcohol, By hand, Seoul, Korea)E ¥o] &3 &A1zl F water
phaseE o] & 7|(HG-15A, Daihan Scientific Co., Ltd, Wonju, Korea) 10,000
rpmol Al 3@3F FEAZ & Ao g Wzhste] 50T o st 643 SA st
A oW FARFESES F EYdE el 100, 500, 1000 ppme] FE7F F
2 HA7lsld o o -tocopherols 500 ppm3A7eE mhfrol A S A xdte] vln T
o= AMESATH
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Table 1. Composition of water in horse oil emulsion containing 0, 100, 500, 1000

ppm green tea extract and « -tocopherol

Water in Horser Oil Emulsion

Ingredient (%) Green Tea Extract « =Tocoph
erol

0 ppm 100 ppm 500 ppm 1000 ppm 500 ppm

Horse Oil 60 60 60 60 60
Distilled Water 34 31.4 20.2 6.6 34
olive wax 5 5 5 ) o
cetyl alcohol 1 1 1 1 1
Green Tea Extract - 2.6 13.8 27.4 -
a -Tocopherol - - - - 0.05

7. vl R A9 #4tEE7} £3

S2AFEES HUbet Az vhfoldAde] AR F AE 4kstE Hlws)
17k AOAC (1995) o we} #H4tstErEE SASIAS oF 1 g vhfoldAds
MEg T30 #H3E ¥ Z4HDaejung Chemical, Goryeong, Korea)¥ E22 X &
(OCI Company Ltd., Seoul, Korea)e] 3:2 H|&Z 4o A= £WE 25 mL ¥
TS0 wmhfoEAde]l & &EHES o, I FHel =3} Kl (potassium
iodide, Daejung Chemical) €<} 1 mL< 7}stal FadlA 1083 WA Ao 5
F4 30 mLe} 1% Z E(soluble starch) Al 1 mLES €& % 0.01 N NaS,0; &
Ho 7 AAsAT H4stETHE o] Ao g2 AT

W2k 8} & 7 (meq/kg) = %

o = AFo A8 0.01 N NaS,03 §82] 27 HmL)

o
>,
i
N
=
il



b: A&7 gle A AHEH 0.01 N Na,5:03 &4 27 ZHmL)
f : 0.01 N Na,S;03 &9 o7}
wo AR FAIR)

8. = Zdgd+E &% % DPPH free radical &A 34 W3}
AR Bk vhfolH Ao HUlE HAF

free radical £A&4 WS FAHsL7] ffste] vhfAE AN +8&4 5L Kim

5(2016)3 Wang 5(201D9] S HyPste] Helstdet. vk oEA 3 goll 3

A 10 mLeF mlEhSEFF6:4) &9 2 mLEe o] Bdx YXE o] &3l 1E

B EdERT. A2

X gollA 183 AAEET & 35S st & FYds ¢ %L DPPH free

radical 2A&A W3S =AHsA T
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=] lo] A¥ARE FFa FEAARE YRR 29
Aol FoAd HAEFES SPSS 18.0 (SPSS Inc., Chicago, IL, USA)E o] &3}
ANOVAE w21, AFg Abole] Aol Duncan®] FohdAAAS AA st

' Foli p<0.05 2ol A 2Z3hh
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1. 535289 ¥ ZduE ¢%F L DPPH free radical 2AEA
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6022 FF Azto] Aol 2 F ZdE FFS FF 5E/AE & HIE
Holx] FSARE 10% ©o|FHE= FoHoE A F7HstY 60 F=3 =3t
NA F dEsFE FFol M =2 AL A & 5 A kFigure D).

DPPH free radical &AE4 =3k FF Alto] A
Hog Frtetd oy = 1027HA= & ¥MstE Holx] ¥goerm FF 308 o
SHEE= A FUFek 60% F= F UM & ks @84S Yeriddd
(Figure 2). o+ & Zdd= &%

= @A 7 sk e g Ko .

2 AFoAE 80CAA 60F & FE3F FAF=ES AHESALH o] =xb

F=E9 F Egds FFS 7880 mg GAE/g =A oA 127.68+1.28 mg
GAE/g ==F<l(= 383.05+3.85 mgGAE/100 mL =x2tFE<8) o2 <F 1.624] 738k
%o, DPPH free radical &=A&/d2 82.28%N A 86.54%= <F1.05H] fFold o=
<7kt tHTable 2). o]= Kim (2008)9] A7+ Aol X =z J=qo| B¢ 2%
(40, 60, 80, 90C)=} AIZHI, 5, 30, 60&)°] 7t met F A=A 3 E
40T, 18 %2 A 30.04=1.50 mglg, 80T, 15 =2 A 93.04+2.22 mglg ©]%C.
™, 40T, 605 %Z A 91.73+7.52 mglg, 80, 60 3= A 145.87+7.76 mglg
o2 g&Fo] Frkske A FARE A23E Yttt Choi 5(2000)8] A 7-oll A
2%(50, 70, 90C)eF FEAITH, 3, 5@)NA FE3HAE o 50CAA 17 F
% 9.28 mg, 90CA 58I = 3 8263 mgl & F ZHAE FJFS =7}
=

I o™ DPPH free radical &A A
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of 7} wskom FELEVF Fi ARbo] AFE LRl FUITA B

skt Jang S(2006)2] w2k 85 AR HA Hexde dTEAHAAA 784

IR, F FUNEEF L Fohuwolt FFL AFLEI Eu BTl
455 ggo) 27 HAgen), F TPAE FEL FEXARELE 2 A7)

of we} 23.38~82.14 mg¥h, EtE ol T2 1.37-8.11 mgwE A== @

2t 7154 A E<] polyphenol?] ko] & xpo]E Holal DPPH free radical 4

oA FZFo] HAFsltta Rtk Lee 520132 Z=uig] FEE9] 3 +
221 FYS Yl dF FE3 FE2EY dast S HUie AelA &
T(30~90CT)ell A AIZHO~60)0] Aol wet F Fdls ¥FFH DPPH free
radical &27A&A o] F7letes 2345 Hol B Aol Ao fAkstAT
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Figure 1. Total polyphenol contents of green tea extracts after extraction with
water at 80C for 1, 3, 5 10, 30, and 60 min. Data are expressed as
mean=*standard deviation. Mean with different letters on the bars indicate

significant difference (2<0.05).
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Figure 2. DPPH radical scavenging activities of green tea extracts after
extraction with water at 80C for 1, 3, 5, 10, 30, and 60 min. Data are
expressed as mean=+standard deviation. Mean with different letters on the bars

indicate significant difference (2<0.05).
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Table 2. Total polyphenol content and DPPH free radical scavenging activity of

green tea extract after extraction at 80C for 60 min

Green tea extract”

127.68+1.28 mg/g green tea leaves
(383.05+3.85 mg/100 mL extract)
DPPH radical scavenging activity 86.54+1.01%

Total polyphenol content

U The extraction condition of green tea was 80C for 60 min. Data are

expressed as mean=standard deviation.
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2. ool A e A4tEE7)

i E7E A F Aksle] Z7|GA G4 BAEE peroxide?t hydroperoxide
o T=E SAHsIA FA 45t 27|GACNAY AU EE FAFss AR
(Jang &, 2015). 70° CE ¥ AL F=3 vhfol 84 SAFEES
0, 100, 500, 1000 ppm & == 3H7}s}AY} o -tocopherol S 500 ppm 3 7}38l<
A zg W/O emulsione 50° CE 6¥ &< AAsHAA A3 F4kstE71e] W
3}= Figure 3o YelITh T3 723 o -tocopherol & 71 whfol Aol
e A 2715H AibstErrl dsdtion SAFEES U AEAd
M JEE7E STl ey v YA Aol HolAl Z3ktH(p>0.05).

SAFEES HUsHA @& vhRoEAd Y AF 27 HiHsETHE 2.24 meg/kg
ollon, A& 64 Fol= 1499 megkgE IUIEIAT SAFEEY FTEE
100, 500, 1000 ppmo.2 F7}gtel wifodAY A4tslE7s AR 69 & 247
5.21, 3.94, 391 meq/kgC & SAFE== HIISHA & vhfrold A #H4lksE
7FET oF 380 AE fFoldo R ko m(1x0.05), 500 ppm¥ 1000 ppme| =

E
g
o

e FJ7ME vhrolEAd e ItEETE FolA Sl Aol & HolA skt o
© FaFEEe] A7t w5 Sl wet vk A s £25 A
1 Aoz mAFEEo dtst @dd o3 Aoz AA4dH. RHAUTOE ¢

-tocopherol & 500 ppm 7} vlfFoldA L A 6L
AFEEe HUEHA ¥ vhfrolE ARG oF 1.214)
U S23FEES JAUIEE nhRdEAd Rt o 315H) AR foFog Eohth
Lee (20002 72y Hie maZw F3fo] o d4itsty =4 Ao
Tocopherol # BHTH7}I Bt} S253Ew9 A7 @& JAsE7HE B 34t
A EA =21 F22Y HA7P7F 7HE A3 des & & AAH Park (200D
=Te vEEE Tl Hrletle W BHTEG W2 3413}

f
A

% 12.34 meq/kgo.
A

= gx%oiwog
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o] WzlE ZAHJ AH FrtesLrl MR dEans SUtH e o=
UEelom Yeo 519952 AFZAFAo| % linoleic acidoll matF&&E2] H7baF
o] ZVIEFE ISR EE FUst BE wEAA A 10€7MA RIS
2 AEEE o] Aee Rkt Kye (19999 A7 Aol =
7HI 1S EAd 4k A AE 2 ADASYAE S JASREH o o =
FZE2 «o-tocopherol H7FRTh g4bslgo] 3T B AFAAAE S35
EES 718 npfoE A e HakslErk= 1000 ppm = 500 ppm > 100 ppm >
o -tocopherol 500 ppm > 0 ppm <=C 2 Ueh} Z213EE9 Hryigo] =718
TE uhfoEAe AP Aol MAEHAL, ZL FE9 o -tocopherol HTh
Absler Aol A vEbTh o -tocopherol A9 AFELexol Bxsiro] ot
g gA4ks G dFS We WMo SAFEEL ol5dd tig HEAo] «

-tocopherol 2t} 2 ZOE Ho it
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18
— ¢ -0 ppm green tea exiract

—a— 100 ppm green tea extract
15 L —#&—500 ppm green tea extract i
—e— 1000 ppm green tea extract |

—e— 500 ppm o-tocopherol 'S

Peroxide value (meq/kg)

Storage (day)
Figure 3. Change in peroxide values of water in horse oil emulsion containing
0, 100, 500, 1000 ppm green tea extract for storage of 6 days at 50C in the
dark. Data are expressed as mean=standard deviation. Mean with different

letters on the lines indicate significant difference (p<0.05) within storage day.
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3. hroldAd e F EgdE &F

=3ke] 8 ZEHE SEE

tocopherol & &3t flom, ozt ZEHE SFES P4ks F8o] H
oy EA4ka AA &7 BeLstti(Yeo 5, 2017; Kim, 2009). A& F wlfrol
Ao F ZgdE g% W3S Figure 40 YEAT 70° CE AF AL
23 i =2 F2E<S 100, 500, 1000 ppm EEE HIFste] A xF W/O
emulsions 50° CE 6Y & AAZstAA 8% F v FFS AL 7
o] Aol wet Fasdhe AFS BAom A 6¥ F =AFEE 100 ppm
HA7ES 26.17%, 500 ppm A7 25.87%, 1000 ppm FH7F-S 18.52

Rk vl A 713te] wE FHAkEETIE Aol A
+ & Bo (Figure 4) #4tstE7Ee] 7k wat & #s3dE e 44
k= AS Btk Lee 520092 At Fo] AAvtse)t HERICE H7Hého
28Ut ASHA SAHE T ZElds FF ¥R ARt wet &
gule FFS Fasgon ol ZAHEH o FAHEHC] AHH o=

L2 catechins® o= tannin ¥ flavonoid %

X

R
oy
& B
P,h

=

o

reductone oA hydroquinone, catechol 59| aromatic acid reductone&F7} Aj43
Hol ZYulEe dFo] dastes Zor Hona Husigt. Lee (2005)=
I Ao mE A5 7 R ®stelA oA AA7IZte] whEt
7FENZ] o]l ZAaste AAE Ho B AFoNANE mhRelEA Y A7t
Zdagtel mEt a1 A Ao o3 AE 4AsHIstETLY] AR s T o#
sdFo] dadtes Zlog Hof .
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H0 day

u1day 3

100

70

Total polyphenal content (mg GAE/100mL)

30

20

10

100 ppm green tea extract 300 ppm green tea extract 1000 ppm green tea extract

Figure 4. Changes in total polyphenol contents (TPC) of water in horse oil
emulsion containing 100, 500, and 1000 ppm green tea extract for storage of 6
days at 50C in the dark. Data are expressed as meanz=standard deviation.
Mean with different letters on the bars indicate significant difference (2K0.05)

within green tea extract concentration.
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4, vlgo8 A9 DPPH free radical 2A4EA

DPPHE Ex} o] 2+43 free radical® cysteine, glutathioned} #-& 3F#-3+
olu] - 4F3} ascorbic acid, tocopherol, polyhydroxy aromatic compounds, aromatic
amines 5 3 FAdo] U= = oA fAF BAHER ibstEd
o] &itslss SAHE 4 JqtHChoi 5, 2009. A <t vlfolEAde] DPPH
free radical &2A&4 ®W3l= Figure 5o YEeEMATH 70° CE & AL F=3
vlfo] =213=&E& 100, 500, 1000 ppm =2 FH7}sle] A= W/O emulsionS
50° ColA 6% &<+ DPPH free radical &34 #W3ls =43 A, A3 At
o] Axgte] wel HA52E 100 ppm 7k oA AF 69 F 100 ppm
7t 44.74% 2 FAastE AEFE BRP oy 500 ppmy 1000 ppm M7t A=
A% 717kl e WEe Ho| A A gkth Choi (20092 watFEE9 55
of we} DPPH free radical &~A&Ado] F7lste] Hol 80~90% BEol AALA
S BRoU 1O oFollAe sEYEH B FUIEHA v B

B AFME H25FEE 500 ppmeold FH7tel] & free radical &~AEA
FshAl &2 Z o2 Hol 500 ppm ool e sEE2Q &4E F718HA]
2oz Hol M Yeo 5(1995)9] =zt ExF, Zake] dqtstas A+
oA += DPPH free radical 2452 A2 559 A FE=EIAE =2 &2AZ
£S5 BT Hydd o, Lee 520092 250 Aarvlxe) HEICE
A7bske] 2893t AAstHA =743 DPPH radical &AEA WHIdAHE AA7]
Ztol 74 #&<5 DPPH radical £A4 &4 W= Haste Aot ARSI
2525 500 ppm¥ 1000 ppme H7FeE vhfrold Ao A= A% 7)1t o

H free radical &2 &40 W37} YelhvbA a(Figure 5), #4ksE7}
S7F AE7F izl Bls) dol Absiekg ol AR Ao = AFHAKFigure
3. ol 2 FEE T EddHs AEEol vt A AskEet AA8" /1A

AAsto] FA A3} =5 AAAA Fo DPPH radical &7 A=

G A %ol §X% ZOo2 o4HTh DPPHYS A3 EAZHH A
a4

-

: 5
52
o

r{o
o|N

N

5

rr

e

EE 52948 ol WZTZnonradical2 AstHol FHEsL Wes el
o[ A ¥ FANH 45HE radicalel SHHE MehlP YeiE A S+ Arklee
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s, 2007). et 71 A4S R EW A= 4kskE o] /A radical o] EAY st
A = AR EER] 52FE2EY EY¥HE A EE0] radical A4S oAt
7] 98 2253 1 F DPPH radical 3 w38 4 A= ZPds RS0
22344 ElH A DPPHE radical el 2 EA34A = o

2 o4Et. DPPH 3% S7F= #A radicale] @A} 4H3hd=]
E4Y AR £50 o3 FFE wethlee F, 2007). HF AR EHE 4%
A& (point for the consumption of inherent free radical scavenging compounds)
Q1 & s (pattern change point)& AU Abshz|Ed o] &A% Fo] o] %9
Tro R F7tE WAE A radicalEo] DPPH radical # 23 ¥k§3sle S3=
E aA7IA @i Kim 5, 2010; Kim 2017). Lee 5(2007), Kim 5(2010), Kim
(201719 A8 & 4Fs AdAHA A A5 BiuoA%= DPPH 3= A &
et z2rldle SRk e 44 ¥ DPPH §3%
(termination)®k-g TA A FAZHZ718] Adste] Fetzdo] ZoEA Hoj
FFE7F 9 Srsk T AL Bkt o] AR Hol maFE=e| ditsE
d FFo] =55 FA9 b Abstel g hAHAE 2 ks g o] 2 A

oz AzE.

rlr
N,
o8
ol
2
=
o\
o
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100

W0 day

m 1day

DPPH radical scavenging activity (%)

100 ppm green tea extract 500 ppm green tea extract 1000 ppm green tea extract

Figure 5. Changes in DPPH radical scavenging activity of water in horse oil
emulsion containing 100, 500, and 1000 ppm green tea extract for storage of 6
days at 50C in the dark. Data are expressed as meanz=standard deviation.
Mean with different letters on the bars indicate significant difference (2K0.05)

within green tea extract concentration.
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Aoltt. & ATolM = vhFE ol&ste FFFol AHEE=
5

HA7be vl EAd S F E89)
ZAastdal A% 0del 100 ppm o ZAFEES H7MS vhfolEAe DPPH
A% B A7 BHL 35.70% oA, 6UA 19.73%2 @A 1}
500 ppm 2 1000 ppm 9] HXFEES M o @A A9 86.36 2 85.63%
2 A 7170 g ¥ BolA| gtk SAFE=9 HUte A F vt

TP wlo) AEAe] HAAslE S JAEIRL SAFEFEY EEe

3= vhrolEAae] A3E A s

Jo

lo
i)
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