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A Study of Effects of Ilex serrata Thunb Extracts
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Abstract

In this study, llex serrata Thunb was extracted with 70% methanol and concentrated under reduced pressure to measure
its total polyphenol contents; furthermore, we examined the effect of electron donating ability of the various extracts. The
extract was fractionated using different solvents such as methylene chloride, ethyl acetate, and methanol to investigate total
polyphenol contents and electron donating abilities. The total polyphenol contents were 1,058.59+85.85 ng GAE/mL in 70%
methanol, 297.29+29.43 ng GAE/mL in methylene chloride, 313.28+9.22 pg GAE/mL in ethyl acetate, and 837.82+31.16
g GAE/mL in methanol. The total polyphenol contents showed significant differences (p<0.05) between the solvents. The
electron donating abilities were 72.93+0.29% for 70% methanol extract, 14.02+2.01% for methylene chloride, 24.05+1.75%
for ethyl acetate, and 84.08+1.95% for methanol. The electron donating abilities were significantly different (p<0.05) between
the solvents. The two portions of Ilex serrata Thunb extracts obtained from methanol showed significantly relevant results
in the total polyphenol contents and electron donating ability, which was higher than the original extract.
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M 2 A 24T BT A= 715 AEeld B4t
o] Ao o3t =3} A&} AAR v|-E AFY T FHo
& (llex serrata Thunb)2 ZrefLtiate] £3l= &3} 2 &3] AYPEIL ok Kim YH2007)= HYolA F&3
FTHYTLEA Y7 Fole BF 23m F=oliL, 92 7 saponin®] gH4FeHg, Cha 5(2012)2 Al Zuhs9] grkeb,
EFIB O R 4-8em JER F2 SR S 2L Qi Lee 52016} WY FE=9 4 9 495 &4,
o] Guile A&l TR gwsto] Qo] o XaL d 1¥7h Lee & Park(2016)2 79 #H7|& F&&2 4, Kim &
Al Fe AE FABEL YoM & w5 HiF o= o A4 gl (2005)2 A7EFNM Y F8 ket dAEE 17 5 TFE
€ WI7HAZE e Hold A= d#A JItKShim & SN FiteHd E43 B A7 = ok 2494
1988). =t Fstn] ARSHA] g2 Aol 99k A HHAol g 2 2= A WM A2 Atst= Q)
Agle] Aol 7hsstaL, 2443 ygsi/dol ForA vistrt T AlZehe] whyjup @] w3y 5 Ao Fadt 2 d=
Bk ofuzh, =AHAAE F2 S Eolal 312m(Choe 2L JlolA ol BqtaE JAlske =2 Wt
MS 2000), W94 522 EF5 A d-FoRE A= 2 5% ALKHeR AdFHL e Aol
=50l ArkLee 5 2015). A WellA AdHE 84 A4F 2= hydrogen per-
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oxide, hydroxy radical, superoxide anion radical( - O,) 5°| Q1
t}. Superoxide radical?] AL 0,7} HHOZ Q== 740
A B EE AL nEFZEZoo A coenzyme Q2} ubiqu-
inone 12|31 27}x] 8] EREAEe ) miAfE = HEgolA
AR &2 28 AYAETE E3 superoxide radical> 4%
2 NADPH oxidase, NAD(P)H oxidase, xanthine oxidase, NO
synthase, COX, auto-oxidation S3} Z+& £ ASHIS-S
she magel] JaAE AP Tl 102 FE 5
He 7hA|w, HAF gl 24 Tl ok7to] AFA pHolA] B
Z H]Hk-g-& o]m SOD9]| ]38} hydrogen peroxide (HO,)Z Wi
27 HEE i Bomzon & Ljubuncic 2001). o2 st A AkA
TES ARE 2Hstes YA HolA B Al &
2= DNA g Ao &gt A2) 4] ol & Fm(Cerutti
PA 1985), /& A9oll= AZAFE S 2 sh= Aos dEA
QltiInze & Van Montagu 1995). Li 5(2007)2 2 A% 74}
A1 EX|of SFAFSEE A Q] superoxide dismutase(SOD) L ascorbate
peroxidase(APX) F-AAE =43 A2 methyl viologen(MV)
of ol WAE= ASFAEY 2o WS 2 Aoz R
BHATL, Lee KH(2005) QAAA o] Z7t2 olste] &
F2A 9 FHEE AT A B 8 EHA b o] % 9] I &
710l = AR 8491 SOD7F $7kete] 1= 504 %
T4 B0 FAE HEP) ISS Rt a2 1=
At ST AR AR g ke G4 BAE
oF 3H4te} X Fof mj2l= G Seo CJ 5 2007), 7+ &4
g9 et ol HolAMS A]EO]' = of ¥s}
%l SOD &/d& o] &3 7+ &4 3 &E(Kim WI 5 2012) 5
SOD &4 =0t AARE A7} vkt A= SdsiA 1y
i Uk

AT BT AE Lee 5(1979)° o =5 #o
WATE A, Shim 5(1993)0] A3 G52 WA
A Aol B/ A, Kim YD(1978)9] FHZA E/4o B A
7, Kim 13(2006)2] 1A= ARE0] A7)} 344 S0
o3t A7, Kim SI(1996)9] 27442 -2, Bang SJ(2006)2]
THA ) &8 T e SHA ATdH ez A7} 5
of glek.

2 AP HAE oS S0TAH Az
methanol 2 &3t —;I‘—é%i} o] —"f—"‘“’"ﬂ A
71802 Bt 7
sl 9 2747 DPPHO) et }%01%
superoxide anion radical®] A A% AES
dujE 83 4~ Y= 7|2 ABR2Y] A
25 WASOA ABEA Aol IS F=
ot F2E FHFOEN, FF 75 AFY A
8 5 Qe ARE ATSTA Wk
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1. ABRIE, Al ™ 7|7

B el AgE GAge AelE 32 shat et
A A olA] HlmA FA AAT 5 Y= TS 27
she] AZ7]o) A 0T 724K A% Foll Aol ALg3H
ek

Folin-Ciocalteus o] AR&-%l Folin & Ciocalteu’s phenol reagent
2} AsIA] Ao ARE-E 2,2-Diphenyl 1(2,4,6-trinitrophenyl)hy-
drazyl(DPPH)—g Sigma Chemical Co. (St. Louis, USA) A& A}
23514t & 2|2 AR-E methaol, methylene chloride, ethyl
acetate 52 Dagjung (Incheon, Korea) A& AR3FATE Vortex
Mixer+= Thermolyne (Towa, USA)AF2] Type 37600 Mixerg o]
skt Qs g S99 ke 3742 HitachiAK(Tokyo,
Japan) U-2000 UV/VIS SpectrophotometerE ©]-&3}$t}. Super-
oxide anion radical A|7]o]] AREE cytochrome C, xanthine, sodium
deoxycholategl- xanthine oxidase+= Sigma Chemical Co. (St. Louis,
USA) A1ES ARgskch

2. Ay

50 Co| A 72A17F AZSE GARS Aol 70% methanol (Me—
OHyol 48X17 AIsle] ZZahe W02 28] 2Eo)9m,
2902 o5 7 AN B3 08 BT 23
3} ghatehy £ SHCAAFS 2 AT FHAL
THA] methylene chlonde(MC)E 223193, G NS ethyl
acetate(EA) 2 F&31g o, nfx] 22 2 methanol(MeOH) 2 —i,—
2590k 34S St SIS BE 250 SoEe
3 il 52 cheol Belslis 243 Aol A o
ek

2) & Eflul= & &3

% Z99E I =42 Folin-Ciocalteu(Singleton &
Rossi 1965)9] w2} A3} Tt 70% methanol 2 &3} &
23 N2 50u]2 3]43} L, methylene chloride(MC)Z
Z35t0] 553 842 114), ethyl acetate(EA)i Z23}o]
23 g2 5uj, 12] 1 methanol(MeOH) & F&3}to] %3

P gole 1082 5]4fste] Ao AHgaHAT 314 400

r°*' off -lN'
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nLE sl =54 3.0 mLet E§3F F 9 Folin-Ciocalteu

reagent 200 pLE Y l3, o] 8o Z3} Na,CO; £ 400
WLE Y ZF8HA AolE o2 1AIZE AAAF T & &9
= o &AL UV spectrophotometer(U-2000 UV/VIS Spec-
trophotometer, HITACHI, Tokyo, Japan)E AF&-3}o] 725 nmo||
A FFEE ST T EPHE Y AE2
AE gallic acidE ARt #E AFAS FoHAaL, AFA
o2 HE 2 ZodE FFE gallic acid equivalents(GAE g/
mL extract)2 ZHAFS}H T

=z
=

3) XS0z &3

DPPH(2,2-diphenyl-1-picrylhydrazyl)@] free radical®] o3t
70% methanol2 &3t =M} methylene chloride, ethyl
acetate L& 11 ethanolZ BN =31 G99 AxlFos =
AL Lee & Park(2016)9] HPHS o] 83to] A3} 95%
ofgh-&o] §3jA17]1 0.2 mM DPPH &4 4 mLoj| A|& 0.1 uL
£ H7tste] £ 3 37CY F2xoA A7 5 BH-A]
71 T2 UV spectrophotometer(HitachiA{U-2000 UV/VIS Spec-
trophotometer, HITACHI, Tokyo, Japan)& AFE3}¢] 517 nmo]|
A FHEES 2HIIYUT, ARFOISEDAK)E The Alo] o]
ahof Tabgict.

Electron donating ability(%) = [1 — (A experiment/A blank)] x 100
A experiment : Absorbance of sample
A blank : Absorbance of control

4) Superoxide M7Hs &3
Superoxide A|A 38 =42 superoxide radicalo] 23|

cytochrome ¢7} FAT|= oFS ZHaHe o2 SHITHM
Cord & Fridovich 1968). =, 0.1 mM EDTAS &H3-51= 50 mM
QA &EM(pH 7.8) 2.1 mLe} 0.5 mM xanthine 0.3 mL, 50
UM KCN 0.1 mL, 1% sodium deoxycholate 0.1 mL®} 0.1 mM
cytochrome ¢ 0.3 mL, xanthine oxidase 0.1 mL(A| 25 YA| &
2 AAeollA FF=7 0.025A 2ET Aot A& 10 iLE
W3 550 nmoll A FHES] Z74E 28 9t 2 ol
== cytochrome ¢2] ¥ EAF T3 AlE" o = 195,000)
= A4tk

5) Hydorgen peroxide MHsS &3

Hydrogen peroxide A|A 53 A&-2 Aebi H(1974)2] v
olste] 243t =, 50 mM 4G 2HEH(pH 7.0) 2.0 mL
of A& 10 L2} 712 10 mM H,0,89 1.0 mLE 7}5}o] 240
mmof A FFE WSS Esk, 1 Fetl 1 uMe O &
2ok 58S 1 unit= SHch
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6) SHIXz2|

»E A3 ZA3}= Statistical Package for the Social Science
Program(SPSS, version 21)& AR8-3}o] EAFEX(one-way AN-
OVA)YE AAsHRaL, A 7+ #9/d-2 Duncan multiple
range test= p<0.05 oA AABFG o, RE Ay 33 ¥
B AYPs FA+EFHAE B4t

I~}

o} 0 pE

1. & E2|Hl= &

llex serrata Thunbol|A] 70% methanol2 F&3to] =
o3t gohE gelste] 22 T, 5% 22 32
Hl g2 Table 19 HERRGITE Table 194 H= vpe} ¢
6] 70% methanol 2&E2] & Zd9& TFE 1,058.59+
85.85 ug GAE/mLE UEHEtal, 345 2ee FE8m A4
= methanol F£&E9| 837.82431.16 ug GAE/mLZ 7} =2
S 2 9™, methyene chloride &5 297.294+29.43
ug GAEmLE 714 27 Yebgth o] Lee & Park(2016)°]
|HE 22Tt A H7]E FEEA & ethyl acetate £
o] 7MY & T2 B AR dold 2R, o= &
8719 Ao 710% Aoz AlmEn, 249 &9 4 7=
Z270f| W vla A7t o JAFPEojof & Ao AlgHT
Sojo] @2 FE s TS ) TA IS B

ATHp<0.05).
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2. MXIZ20{s =H(Electron Donating Ability Measure-
ment)
llex serrata Thunbo]|A] 70% methanol 2

ozt g2 Gejstel 223 ¥, w5 2280 AT

Table 1. The total polyphenol contents obtained from
Ilex serrata Thunb extracts using different solvents

Extraction solvents Total polyphenols (ug/mL)”

70% MeOH 1,058.59+85.85°
MC 297.29429.43°
EA 313.28+ 9.22°
MeOH 837.82431.16¢
1,184.241"
F val ’
value (0.000)

D Total polyphenol content was expressed as pg/mL gallic acid
equivalents (GAE).

? Each value is mean=S.D. of triplicate determination (n=3).

* Means with different letters®® within a column are significantly
different at p<0.05.

MC: methylene chloride, EA: ethyl acetate, MeOH: methanol
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5 57 Table 29| UEHH T Table 204 H= vie}t &
6] 70% methanol 52| Ax}Fol 5L 72.93+0.29%= e}
$al, S4S gEste M= B3 FEE )4 methylene
chloride &5 14.0242.01%, ethyl acetate FZE2 24.05
+1.75% 18]3 methanol £&2-& 84.08+1.952 methanol £33
=o| Al gulf FolA 7P =4 vehea, ddETE Mg
o] o AE Aom vEhith 24 §lo) 22ES0)
v o] 2R 22 AT sS U, 9]
£ 2Ev)se BT 2L ATE By 7 gojo) o
AAFASE §oHe BATH e BHTE<005), me-
thanol 22)E¢] A=FFolo] Yerrt o 27 et e
Folsg 2% 2 Wl okl ol ohjet 1%
T 24 AEste] HMAFo TS Hojxe= Avkd
4 f2el Aoz AREY, ojo thEt o] st
A2k,

3. Superoxide HNIHS &H

llex serrata Thunbof| 4] 70% methanol 2 F&3}o] =3 &
o3 g2 olo] 22T F 5T 2EE| superoxide
anion radical A|A &4 st 1 A= Fig 13 ok 1
HolA E= vle} ZHo] methanol £33 0] A 9] superoxide anion
radical A|A= A9 = AR eI, ethyl acetate £-2]
Eo)| A superoxide anion radical&] A|A5o] 71 & Z0 2 7
2A7]= Ao Z YERE S W, methylene chloride & oA=&
2 3]2 superoxide anion radicalo] £7}5H= Ao & YEMGTh
Superoxide anion radical®] 713t A2 2 YERT methylene
chloride 3] E-& xanthine oxidase2] A4S Z7HAX])7|= AL
2 YeEa, Z &) B3 Eo)] w2 superoxide anion radical
AASE S5l BATF 982 HATHp<0.05). ARFFo]
5°] 7F& =4 YERE methanol £3E-9] superoxide anion
radical AAE A9 Bolsha] e AT ek, o]
DPPH radicalo]] #od3}= £2 3} xahthine oxidase2] EAJo] &

b
0.04
d

0.03 A
g 002
(=] C

G P -~ ¥
STD MeOH MC EA

fraction

Fig. 1. The measurement of superoxide anion radical de-
pending on fractions.
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Table 2. Electron donating ability of Ilex serrata Thunb
extracts obtained from different solvents

Extraction solvents Electron donating ability(EDA)"

70% MeOH 72.9340.29°
MC 14.02+2.01°
EA 24.05+1.75¢
MeOH 84.08+1.95¢
157.393"
F val
value (0.000)

" Electron donating ability (EDA) content was %.

? Each value is meantS.D. of triplicate determination (n=3).

" Means with different letters®™? within a column are significantly
different at p<0.05.

EA: ethyl acetate, MC: methylene chloride, MeOH: methanol

FE F= Lo AR Bols] fEo2 ARHY, AT
ofl+= superoxide anion radical®] AJAd T} A A of Toet= 22
| 2% Z2Asls Ao ek, olof get 7o) Wa
Aoz AZke

[*]

4. Hydorgen peroxide MI7{s &H&

llex serrata Thunbo]| 4] 70% methanol 2 3&3fo] =231 &
At guiE st FET T 55T FEE9 hydrogen
peroxide A Aol &3t A Aah= Fig 200 Uehligie: 217
Al B v}9} ZHo] methylene chloride £8E-2] hydogen per-
oxide AAF0] 7Y =2 AL 2 YN, ethyl acetate 2=
ofli= hydrogen peroxide A ASH= E0] ZA5HA] gk Ao
= yebsth 2t &0 £8E9] w-E hydrogen peroxide A|#5
2 FoF el A7} S-S EHTHp<0.05). Methylene chloride
E8E0f| 4= hydrogen peroxide A7} 7 &= A Uehd ¥
ol], superoxide anion radical®] AL ZRA|7|= AL E AR
H ZA3E Ul methylene chloride #31E2] &<t E2|H
ERo AR BA g|a ZF AE E2 9 superoxide anion

at

0.04 ;

003
g 002

a C
0«
5TD Me OH MC EA
fraction

Fig. 2. The measurement of hydrogen peroxide decom-
position depending on fractions.
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radical #|7)-5-3} hydrogen peroxid A| A5 @ Ao of2t 4
Hhe Aifo] tiet gl Bag A= Aledrh

Q0 o

2
Az3 YAE dulE 70% methanol(MeOH)oll % 23}
o1 T AW HAA 5T o EYuEd

T A 22 SAAEAT S S St 55
2 t}A] methylene chloride(MC)%} ethyl acetate(EA) 12|31
methanol(MeOH) 2. B 8310} 258 Fo| Bejvls 3 =
A, ARZo)% &3, superoxide anion radical A A% &4 1
@31 hydrogen peroxide A|A% &4 3T

1. & Z 9= =2 70% methanol(MeOH) ol A= 1058.59
+85.85 ng GAEmLE UEty, 545 223 3-8 oA
+= methanol F£&E0| 837.82431.16 ng GAEmMLZ 713 =2
kS H 0™, methyene chloride £&5E-2 297.29429.43 1g
GAEMLE 71 W] vehde, ool te 3 Solsls 3
FZ p0.0594 Q1 AT S-S EA

2. DPPHo]| 8t AR5 &Aoo A 70% methanol &
B 7203:020%E BT, B 553G APoIH
methanol 2 2813+ H o] 84.08+1.95%2 718 =7 Lhehgto.
o, ethyl acetate =&E9] HAAL 5 24.05£1.75%, methy-
lene chloride®] FEEL 14.02+2.01% £ 2 gujjo] FA49|
Hg5% Wi ekt 2 goo] e WABoES fo
29l TA7L 9SS BATHp<0.05). B33t 2EE] HAAE

ol U] AuLh B AAToISES yeh e,
EYof o3t ARFolE A 229 ol o3t AIA =
2 ARz EEY 5% 7kl 9 ARA = F5 38
o] Wad e AmH

3. Superoxid anion radical A|A5 &% o]l A methanol &2
o) A 2] superoxide anion radical A= AL gl ASZ
EFE AL, ethyl acetate F&E)|A] superoxide anion radical®] A

ol 7HE & Bor FaATle LR YE o, me-
thylene chloride H-8]oj|4]+= 2.3]2 superoxide anion radical ©]
Z715H= A S22 YETE Methylene chloride 250 A1 2]
superoxide anion radicalo| &7}t Z-2 methylene chloride £
S &) 23t xanthine oxidase?] EA £712 AlREH, ZF &
o B3] Eof wE superoxide anion radical A|A 5L §-o]& ¢l
A7} 9SS ¥ HTHp<0.05). DPPHO| T3t Ax}z ol 5o 7}
A=A YERE methanol £-38-E-2 superoxide anion radical A
Aol AL] #stR] Y= A2 UEhtal, o]i= DPPH radical
o ¥ofsh= &2 xahthine oxidase®] 4o FF= F= &
o] A2 Aojgt B o2 AR EHW, YAFg o= superoxide
anion radical®] 41} A| A Bofst= FHo] BT A5t

. g}

o,
¥

) A EFFET A
£ e e, olo] g o] Bag Aes Az,

4. Hydorgen peroxide A| 75 &% o]l A methylene chloride &
=9 hydogen peroxide A|#5°] 7H & A= YER
11, ethyl acetate £-3]&-of]= hydrogen peroxideE A A st= &
Ho| EAeHA] Y= A= Yyt 7+ & £EE4 &
hydrogen peroxide A5 F24¢ A7} S= EAH
(p<0.05). Methylene chloride £2E-9]|A+= hydrogen peroxide
AAZE 74 A YR HhE ol superoxide anion radical @] A
Ae ST AR YUBhy A2 e 43S 2l
ofof| thet 8= $13to] methylene chloride #&=2] &<t
2E E49 A& &4, 282 24 A& &4 9 superoxide
anion radical |52} hydrogen peroxid A A5 A3 At

£ Aoz e Aol digt o] Basgt ALer A
2k

ZHAe| =

E dAqt= Aot 20169 = A At Lo o5t
o Ao, oo FAL=EHUT
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