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Antioxidant Activities of the Solvent Extracts from Tefragonia tetragonioides. Min A Lee, Hye Jung
Choi, Jum Soon Kang', Young Whan Choi' and Woo Hong Joo™. Interdisciplinary Program in
Biotechnology, *Department of Biology, Changwon National University, 'School of Bioresource Science, Busan
National University - To clarify the antioxidation effect of the various solvent fractionation of Tefragonia
tetragoniodes which has been known to superior plants for the traditional prevention and treatment of
stomach-related diseases, total polyphenol and flavonoid contents, vitamin E content, the elimination
activity of a DPPH free radical and superoxide anion, inhibition activity of the superoxide generation,
reducing power and metal chelating effects were estimated. The contents of the polyphenol com-
pounds were highest in the DCM and EA fractionation, and the content of flavonoid was high in the
order of HX and EA fractionation. The vitamin E content showed high in the order of the HX and
DCM fractionation among solvent fractions. ICs for the elimination effect of a DPPH radical were esti-
mated as 554.25 and 394.96 pg/ml in the DCM and EA fractions, respectively. These values were high-
er than that of BHT 784.7 pg/ml widely used in antioxidation effect. The inhibition activity of the
superoxide generation using the T. tetragoniodes solvent fractions represented the effects similar to that
of a-tocopherol known to prevent the lipoprotein oxidation, but lower consequences than that of the
phenol-resins, BHT and BHA, respectively. In the antioxidation activity derived by the reducing capa-
bility, the EA fractionation in a 1.5 mg/ml concentration showed higher than that of o-tocopherol.

Key words : Tetragonia tetragonioides, solvent extract, antioxidant activity

M OB
FEUEC 5F3T e 49 12% A=e 4A da
HA) @ A o9 2E 2T S A He YvldA

B A k2 (oxygen free radicals)glil §t). o]EL AP
2 Q4uk3e] gy shte] BN OE AL
£ AT AR Yolx EANAU free radical & 5=
T Y AAZ AE S Fole 2T 7|2 o]$Ha )
or, £ 79 HA & APEAI s E AMEH T Qi
27 AR ZolE Bo] A4S AT AU A
A71ZA g g% 29 FFo] 7lojR dole A7)
A2 2212 HAA FH10]. o]E2 AFE A8
Ao AL 2este MEES 935, DNAJGE &
A& A8 B, gud, T, A3, e R R, @
Y, A9 70, F24, F8, 99, g0EAY 2 9=
dtolm @ X T FAW 90% o] Fe] Ao] Hr)x 3}
2] £ AZAEY 34 1E]E FPe Hzo dd@
FAZE HEE IR 2A Bostn ok
BAdaE Y] AN, A W B44449 7
< BT A8 FAAE AR o5 Fatsl BRAL

*Corresponding author
Tel : +82-55-213-3453, Fax : +82-55-213-3459
E-mail : whjoo@changwon.ac.kr

& o]29 #4937l E428AT Ed FAIEA 44
3} free radical®] AW O F radical 92L& £AAFRE
G L % ABA 23} € DNAY £4-8 A8}
TUAgA, AW, =3 oA T ARt Ye
o7 dHA YTI5] 2t FAsAR JHE d&5HE
% 9] 31119l tocopherol& 3H3ks & #7} Hla A e #
o3, E77} £ butylated hydroxytoluene (BHT), buty-
lated hydroxyanisol (BHA), propyl gallate (PG), tertiary
butylhydroquinone (TBHQ)$} 22 ¥4 3itsiAle] 2
AR FF o A A Y AW ise Ao &
HA FAAMY EAZF AZIHAAN FAZE BsEH Qo
[17]. 53] 17 o &7 Fuie A59 oz AT
FAFY AHEE ARle FACIRE AP R ZF
Aol o g A8}t FA 7bs e Ad AsHA o
A48 a7E3 gl :

W &Y 2 (Tetragonia tetragonioides)= 7A}F Ev FAA=
AFAZ BEBAE 47 EH(Aizoaceae)] &3t thdAE
E ¥ol= 40~60 cmo| 3L t5A E7)7} gloH "elA J1A
7t %ol Z2gA E7)e HIAFS] AALY doF Wo| B
FERD7E HAF LojXH 50 em FE 9 ol 2 Aeht ozt
o 7FA & MHUA & B oA FaEA Fo BolA Apge
2 A itk w2AEY F3, 4R, Hoploh 22EdY
go}, ol 7} FANE BRI e WPxe AW o

oX I

i f 2 fo oy
o



Bat] Aol v E § FA Hubsln 43o] e E
NNE 2 Aede, $elubee @3 9 AZE A9 was)
2AgoN 2EAE FYstel 4543 9o WAzE 9
AMe BAZA AHeg o gHn U UEEE 425
T HE3Eon 2 RE YU APzE Hirhe
B B & Jz2 A dARD 22 A, AN Y=
Q] AFRY, YR A G s} §A) )R] £ 3
o2 2 QEA Yok 53 2 9o 80| 2% fo)
o WA, B9, A2 05 A AFWE Azs) 9
o 29 oo} WRE A9 o 2 AR A3} o)
¢ AEE GAAUA A2 AL, 9, 94, 989, &
}EF T A 94 X8 2 a2 JEE
Flolde A AR AFwT AvH112260) TH Wz
FTANA HAolg} st Axe Y, A=, AF, 2F9
o2 Y HEF, $TAE, TIA5HY N8 A1 4F
of gtk AR o] AEoA Bd JEFO 2 pcarc-
tene, diterpene, flavone, cerebrosides, oxilic acid, ster-
ylglucoside$} polysaccharide §o] Hi1 ®© u} Qlom, dd=
FAF) Aol Ry YrH1,591213,19,24].

A SUHAY WAz B AR B - RAd @
AF7F Bt Raa, APz A4S FF V)5 g4
=49 F2E A77 Ho) 9A @t} 21 AN 2
ol He A& 712480 tF AT wu stk wehy
2 ATNME FUA sk Hgxe SRS |
4et7] A 712 ARE QA 134 P43 ERE
ZAtet 1 ARE e Rudd

boir rfr ok

“

>

M o e

FEE ZH 4 2o
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o] #4< 33 uhE3 Yt B8 HO %< dichloromethane
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HX% Fd3A &) £Y3 ek 2 &) 28 % rotary
vacuum evaporator2 7+¢+z%35le] MeOH 58, HX £3,
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HA 84 24E AT AEE A&y
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e 24990 1 mg/mls) FEZ ZA 2 1 mlo]
46 ml9] FF529F 1 ml9] 2N Folin-Ciocalteu's reagentE 7}
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¥ spectrophotometer (UV-2100, Shimadzu, Japan)E A}%-
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Total antioxidant capacity

F 988 58 23 44 AN 2t o 22
28] Mo(VI)7} Mo(V)& #%t5|o] green phosphate/Mo(V)
Fele dRES wee Y02 FHSPHI] 06 M
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nium molybdate7} £3¥ 3 ml 9 9§ £ 1 mg/ml
SE2 AW 7} &5 329 03 me A7hsko] 95°Co)
0EZ w3171 5 695 nmo A FFEE 243 &
HE zAste] ¥-3AI7] butylated hydroxyanisol (BHA),
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Zt 32 89 e E 3EFE 24357 98 1 mg/ml
2 ZAE 24 $29 01 mioj 0.6 M sulfuric acid, 28 mM
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g ®1mlY w3 §98 Hrhste] 37°Col A 9087t ¥
A7) 5 695 nmol A FHEE 2RANE. B4 hrFoE
a-tocopherolS- A}-8-3}%.0.1, Beer's Y o] wta} ¥FAA
S22 2+ £33 gyl E e A E 23]

1,1-Diphenyl-2-picrylhydrazy! (DPPH) free radical®l
2EY

DPPHE AH&3te &89 ARFAF S =43yt
[11]. 6742 52 ZA% A2 4 1 mlo) 02 mM DPPH
4L 1 mle 74819t} Vortex mixerZ 1027+ A3 &
37°Co| A 30% 59t incubation A|Zth o] % spectropho-
tometerg ©| &3] 517 nm AN FAEE =3¢t &
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sulfoxide (DMSO)E #7}sle WrEAA T, FAYzFoE
< gallic acidE AHE-3H¢Th 2 A|59] Fisgag-& gz
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Ferric thiocyanate (FTC) test

Ferric thiocyanateof] ¢]§ x| A3}413 =4 & Osawai
[21]0l 98 =435 Qtt 80% ethanold] =91 29 120 pl
£ 251% linoleic acid 2.88 ml, 40 mM phosphate buffer
(pH 7.0) 9 mlg} £33 3 37°Coll A kg A A T) 2447
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3] 3% Fof spectrophotometerE o]-3}e] 500 nmol| A
stg FAEE AT FAURTLEE AE YAl
80% ethanol& ARg-3to] WHGAIZ L, ¥4 WE 7O 2 BHI,
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3] JehhAT22]. 671K B=¥E ZAS 329 1 mld
25 ml ¢ 02 M phosphate buffer (pH 6.6)2} 1%9] KiFe
(CN)s 2.5 ml& 7}3}e] vortex mixer2 &g H 50°Cel| A4
2087 9hSAI AT we- AR 10%9] trichloroacetic
acid (TCA) €9 25 ml-¢ ¥o} 2 40]2 H 1,500 rpmo] A
1083 AR gAY o] 8949 4&& 25 ml FH3o F
F9 25 mlg}t 10% ¢] FeCls 0.5 mix} & 41¢] 700 nmoj) A
BEE 28 w2 wat Wse e A &
NE2TFOZE AR YA MeOHE 214351 dhgAjA 1,
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Fe”'chelating 3¢ uH¢ §99 Fe¥'st 354319 4t
S0 98] Fe¥-ferrozine & AL A S =4
stad P QATH7] 100 pl9) 0.6 mM FeClg} 900 pie]
MeOHo| 238 whg §olo] 7§52 2AF 29 50
wlg 7hete] Lol 1087 wHEAIZTh o] g 5
mM¢] ferrozine2 100 plE Yo] &3 5 587 vH3A]7)
B ferrozine©. 2 3ol F w34 §1 ¢e e 7o)
¢ AT 562 nmol A FREE S8 A5 gl
MeOHE %o ¥hgA17l tjzT9ke] Aol& F3) chelating
aF}E FASAC
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W3z 1 kg 100% MeOH 90 12 12A)7F &
¢ o3 § rotary vacuum evaporator® ZHHEE3to
MeOH F&& 700 g} #4 AFEZ 580 g& AUk
MeOH 345 HX, DCM, EA%} BuOH £ A2 £ F
23300 HX 222 1435 g (205%), DCM 322 897 g
(1281%), EA 228 699 g (9.99%)S} BuOH %38 515 g
(8.88%) Y ATHFig. 1).
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& phenolic compounds, flavonoid &2 2|1 H|E}t
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WPz 2t &) 3299 phenolic §FE Z4317] 93]
gallic acidE AH£3te] #4431tk 1 mgoll )3+ phenolic
dFs 4% 49 DCM & £ 7376 ug/mg, EA &
B0 69.17 pg/mgz £A ZHHINI, MeOH & £
ol A 41.65 pg/mg, BuOH F2Z EZoA 37.06 pg/mg,
HX & 284 2881 pg/mgo 2 A HItHTable 1).

Ruting A}&-3te] Wz 72t §vf & £ 1 mg9
flavonoid 3}3H&E &S A ¢ M2 £ F HX F
& £golA 1241 pg/mg= 7H¢ A SHHUL, DCM £

T. tetragonioides (1 kg)

Extracted by 99.8% MeOH R.oom temperature, 6 h

Crystal fraction 58 g MeOH fraction 70 g

Dissolved in distilled water
partitioned with HX, DCM, EA and
BuOH, consecutively
[ I ] I
n-Hexane fraction Dichloromethane Ethylacetate Butanal fraction
1435 g fraction 8.97 g fraction 6.99 g 515 g

Fig. 1. Extraction and partitioning of T. tetragonioides by the
use of the various organic solvents.



Table 1. Total phenolic compounds, flavonoid and vitamin E
contents of the T. tetragonioides extracts

Total phenolics' Total flavonoids’ Vitamin E°

Fraction (rg/mg) (1g/ mg) (kg/mg)
MeOH 4165 7.86 143
HX 28.81 1241 277
DCM 73.76 9.13 266
EA 69.17 1113 172
BuOH 37.06 3.73 138

'Gallic acid equivalents (R*=0.999)
“Rutin equivalents (R*<0.999)
*a-Tocopherol equivalents (R® =0.996)
*Values are mean of the triplications.

¥ 913 pg/mg, MeOH 8] 7.86 yg/mg, EA ¥8 11.13 ug
/mg, BuOH % EJAXE 373 pg/mgs 433 Qe
o] ZAPEQTHTable 1). WA 2 §o) 32 28 1 mgo
e HE E ¢S £33 29, DOM3} HX 33280
Zkz} 266 pg/mg, 277 pg/mge] HIErE E7} 3450 glLo)
FUHATL, MeOH #38 143 pg/mg, FA 23 EIojE=
172 pg/mg, BuOH 5% £ 8o M 138 pg/mgz Hle}ql E7}
FrH 5S¢ F YTHTable 1).

Total antioxidant capacity

F ¥4+818 & BHA, BHT 2 a-tocopherol9] a}2h3}3<
71Eo2 §3ste] YRtk WA BHA 1 mge] % ah3ts)
H2 VIR0 W% 7 40 32 £9 1mg9] a8 59
S S48k A} Table 204 9} 22o] DCM 2% B3 o] 0.553
pg/mgl g 713 w9kon 1t & HX, MeOH, EA 17
i1 BuOH #& #8 o2 2399t} 1 mg BHTY % 3
AstE] g WPz 24 S 22 28 1 mge) gasEe
DCM #& £ #o0] 1485 ug/mg = BHT| i3] Foly ghat
38 s Yehii, HX 5% 282 1,000 pg/mgo.2 BHTS}
A Btglg o] IS8 FUe 4 Ath MeOH, EAS}

Table 2. Total antioxidant capacity of the T. tetragonioides ex-
tracts

Equivalent to comparison (pg) / Fraction (mg)
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BuOH & ¥ &A= 22t 895 ng/mg, 772 pg/mg} 508
pg/mgo 2 FAFE S /A1 Q&S & 4 YAk v
2 2 1 mg o-tocopherol®] & 33ts}elq) )3t Wig)x 7 &
W 3% 28 1mgd) 43S B4 23} 23 2y 3
DCM #% 2 go] 391 pg/mgo.2 =/ 233, HX,
MeOH, EA 18]3 BuOH #& %89 ¢o g & gislge
7HA AL QI th(Table 2). ¥4 tix73} & F44518S vlwst
7 98 B4 AADIZHE Beers] W o] e} 343
o5, FRAFR) e 099 ool Ak

H3x9| DPPH free radical0ll Ligt X} 2os

W&} 2 o)A DPPH radical 84& 50% 9A3t=d 2as
ICoo& 743 A3l Table 33 2t} %A QZ2TOE AJE
g BHA9] 1691 pg/mlc} Hig|M = tha HolA A g DCM
FE B39 ICxo] 554.25 pg/mlo 2 %4 djZF<l BHTY
78470 pg/ml Bt} #-& 333l 5ol Yelygty, EA 35
2go Ao ICx0) 39496 pg/mlog 928 aats} &
Hol ZAHAU 7 &1 2 89 ICoe vehl7] Y8l
Beerd] W&o} w2} 348 JAAZITHY FBAS ZERD
2 099 o]l

Superoxide anion (Oz2) scavenging activity

Wz 7 gv) 5% 2389 superoxide anion A &
& SA3 A= Table 49} 2t}. Superoxide aniong 50%
A st 283 ICy (mg/ml)S P 23 HX 35 &
& 5 mg/ml ool A wh-go] Yeh} F4o] vlksig,
MeOH¢} EA 5% 239 Iy (mg/ml)e 445 mg/ml, 459
mg/mle g FAH BAE 7HA 3 glEo] ZAE T DCM
F% 139 superoxide anion A &4 ICx (mg/ml) Ft-<
281 mg/mlo 2 WPz F& £33 FoMe BAo] 43
ROZ ZHHYUAY YA YRTOE AHEF gallic aicd?)
0.03 mg/mlel HlgjM = Thad E4o] HojH T}

Ferric thiocyanate (FTC) test
FZE9 A8 oA a5 e FIC P 98 A

Table 3. DPPH radical scavenging activity of the T. fetrago-
nioides extracts measured by the DPPH decoloriza-

Fraction ;
BHA' BHT? a-Tocopherol® tion assay
MeOH 336* 895 241 Extracts ICso (ng/ml)
HX 375 1000 268 * MeOH 850.62
DCM 553 1485 391 HX 2246.05
EA 291 772 210 DCM 554.25
BuOH 194 508 143 EA 394.96
"Butylated hydroxyanisol, BHA equivalents (R*=0.991) BuOH 145512
2Butylated hydroxytoluene, BHT equivalents (R* =0.997) BHA 1691
*u-Tocopherol equivalents (R*=0.997) BHT 784.70

*Values are mean of triplications.

Values are mean of triplications.
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Table 4. Superoxide radical scavenging activity of the T. fefra-
gonioides  extracts measured by the PMS/B-
NADH/NBT system

Fraction ICs (mg/ml)
MeOH 445
HX ND'
DCM 281
EA 459
Gallic acid 0.03

'ND, Not detected
Values are mean of triplications.

Hdgtel A gAN APSHE peroxided] F& FHFO
EN 1 5YS AT 5 AUk AR A3 uhgo) 93
A P48 AB3Eo] F'E Fe'z A7 e 4EE o) ¢
stof, APz 7 §uf & B9 AAAAeukS I
g4s 4% A& Fig 29 el 4N HEe 2
2% A3 FA4 YRELOE AL BHAS BHT) Hl8)A]
E} Yol z = AAHRFu A o] FAHAA
, a-tocopherol Bth= W29 7 &v) & £8< N3
J)n}ii}ﬂ}% A 240l =4 veuh

r“ e 4

Reducing power

Reducing powere A|29] &9 thg}A zpo]7) Y =
BhE- A0 et golste, Al %9 AT FAY
5 JoEug dA dERFOE BHTY o-tocopherolS AH4-3}
o Mgzel 7 &u) FZ& B9 reducing powerS =43}
o Fig. 39| A3t stk 89 =7} S5 we}
reducing power7} $7}8t9 =4 HX, MeOH, DCM 1811
EA 02 F& £ 39 reducing power7} o}z t} EA &

Absorbance at 500 nm

Time (hr)

Fig. 2. Antioxidant activity of the T. fetragonioides extract as
measured by the FTC method depending on the in-
crease of the incubation time, compared with BHA,
BHT and a-tocopherol. x, MeOH fraction; O, HX frac-
tion; A, DCM fraction; @, EA fraction; ¢, BHA; &,
BHT; [, a-tocopherol; #l, Blank.

2.5

Absorbance at 700 nm

0 0.1 0.5 1 1.5 2 25
Concentration (mg/mi)

Fig. 3. The Fe”'-Fe™* transformation of the T. tetragonioides ex-
tracts measured by the reducing power method, com-
pared with BHT and e-tocopherol. x, MeOH fraction;
O, HX fraction; A, DCM fraction; @, EA fraction; O,
BHT; [, a-tocophercl; M, Blank.

—Eriigl 745 a-tocopherol#} f-AFSH SUH & vghjon,
mg/ml o] FRE = EA & E oA fo3A =& &
8 °l SR = A

H e

250129 Y 0IE 53}

WYz 7t 4 % £ Fe''o] U@ chelating 8-
Z Fe¥ferrozine A2 AL A= Ar 2 43 84
& 24390 FF57} Fo}ES5E Fe'lo| B85 s
Hh-&-3tod chelating A7} EolAle ALE vehtled], 4
&) 3% 289 T E 100 pg/mld X 500 pg/miztA] %
Asle) 248 A3 DCM, EA, HX 121 MeOH &£08
chelating 40| ¥¢o® MeOH %% %39 < metal
chelatingol] €] P43l 5 o] 60% o] o2 F5{o] F
91 5] Qch(Fig. 4).

100

\
\

IS

o
T
X

Chelating effect (%)

N
o
T

0.1 0.2 0.3 04 0.5
Concentration (mg/ml)

Fig. 4. The Fe* ferrozine complex formation of the T. tetrago-
nioides extracts measured by the Fe**-chelating activity
method. x, MeOH fraction; O, HX fraction; A, DCM
fraction; @, EA fraction.
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Arshkg-ol s ke 58] A . uba vlghw
E= AT <ol de 498 G424 vhe) dg3 4
A AATO2H ¢S HIRT oy AU L Y7
o BE/N A, AAEAE S 577} = Ao o
HA ITH25]. 4+3}4 free radicale Q1A Wol M A&, vy
A 5% Y3t 4% 2% 2 =312 9098 E free radi-
als AAY F Ae FAFAS BN Fod= A7)
223 o] 7ol A1 It 4 E ¢ flavonoid 3HFEL A3}
30| 73l free radical terminator & 24 9] chelaters z
&¥th= 2l 910M[316], phenolic 31352 728,
Q%S gL 5 oY HA adE Je s Row
22 A AH48]. 53] phenolic BFEL AEA 0} Y] &
X, 23 ARER g3 7128 7MY AR WA
O A 24¢ vehle A2 ¢8RN o5y
g - P 2AS Fa3tee A7 2 @i o
oyt gt

P2 E ez & 3 239 2404 DOM %22
89 slg o] $4314 Yelton, 53 BHTY g4t
39 7)1FEoz 3E e 14852 DCM 2 R oA &
T FASA FHo] BE F 4SS AT 4 YAt
DCM #& E g A phenolic 3tg%2] 3%} ulelel E9
FFol 24 SHHUNL, BA 2 289 AL phenolic 3}
F=9 & flavonoid] FFeFo] A FH YY) EoF
o2 HX & £3dAe phenolic 31329 aako) us)
flavonoid 9] gFitst ofuiz} viels] B9 St A4 39l
HAth Waz9 DCM 3 EA %% 5304 DPPH radical
g 50%2 dAss o as 59 ICy o] 247
554.25 pg/ml, 39496 pg/mlo g AsAz 2 Qi o] &5
3 gl BHTY] 7847 pg/ml B} 95814 E49U}. &
R EoR &, B, udY, FWAY, ), 99 5
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of a7t 43R AU MeOH ¥89] ICs 583 pg/ml
B $-58 radical 2484 S BYor[30], vhs9 ICs
2,500 pg/ml, 3ol ICs 989.1 pg/ml, A 7] ICs 734.8
pg/ml Bt} Hojd DPPH radical £75& Yz 9&
£ ¢ F UAATH2A 2 5(2005)9) A7 Asto) w2 387}
A A FEEA W free radical 24 B4 24 A% &
vH(ICs=426.6 pg/ml), X|AHIC5=487.8 pg/ml), 2 (ICs=
515.8 pg/ml), o)A 2(IC5=522.2 pg/ml)o} &3 2H(IC5=631.3
ug/ml)e] &o] HPx ] DCM F& £33} FAH3lH EA
2 ¥¥dMe o 430 A=A HICs=
3294 pg/m)z} PR(ICx=360.6 pg/ml)EE BHT (ICsx=
355.0 pg/ml) Bt} #AY vl SAGAEE, & 59
97 02 mM DPPH €9 1 mlo] 4H¢ A8 2 ml 3
7tekel ¥k A7) Aoz A Mgz o] BHT (ICx=7847 pg/
ml) Bt} 3 free radical &7 4L 717 DCM3 EA
Z £8¢] 7 BHTS o] 9 o] ojd 225
1 B o SA9EY] £ 2 7 BPE ool ¢

FEEE THAE FA3A Ado] 7Hed Aog Azt

Pz FitstE A AA BAHE 2T 23, U T
Hg SHE e xsi Wit A, A Agid e A3
28H B33d3 237 o-tocopherolR c} Wshx 23 oj
A 8ol A ettt Hyphaene thebaica®) 95 3253}
black tea®] B5F%E9 A olE S9+= 250 pg/mlY) 55
o4 40% ol3tZ YEPd oA Wiz MeOH & 2§
o] AYolE AJ} Holg FAF = UAANTH{28]. ©AA
of Aaty £AS oW A -th BXATOE HIEA
o] F5-3 carbonyl’| & FAshed 3o wa 27 e
carbonyl®] ¥Fo] F7}3to] uHa A lTH18]. Carbonyl7] 2]
A= Agh, Cu, Fe¥' e 82 4% 4B, b)o) 893
EA9 o] FolA=l o] & FH& reducing powerz} i 3}
W 2 Az B9gog s 4L 35yl
Reducing power ¥-3-5 5¢ 34k8le] 24 A FA 32 B
¥¢) 15 mg/ml 5 o|FHE a-tocopherold §-9]35}7)
F< 40| Yeth

AAAAAA g B B2 Bago] a1 &
0] ¥8te] " 9 Ee) 60% AT} AJENA S ¥
AolH, oz N2 SAHEH| JAZNAN A% wA
H A0E qFHI )0 o] ok dFE oyl 2 Ay
33t Fotoll A tis] Fa81 FrHH 2R A1FE HAR
AAHI gl o]t AN AP xe 48 F¢ -
e 48 71 AdRd ez AE EAV B 9
AALE QG Z4F AWXE 2 dud) fEF EAL B
otk Aol £ AFE 5o #9Ho] 33 A&HQ
A7t ZIE Tt Wz a4 - Fakst FA o) g 2 7
2978 E2dY f8 24 A - B9 &y g9
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BeE fE 429 T2 53 L FARE34) JBUA ¥
4, A 4 A7 31402 A5 Feol Wz
£ 228 48 AY02 W7t 8 & 9¢ Ao

2 ¢

2 d7dX e 425 A3HY o 2 X8 a3}
Hold A82 4R W2 (Tetragonia tetragonioides)®] 7}
F 87 & £YE I3 a7E 93 sy 3
EodEd EetRol= §a, vlEY ERE, DPPH free
radical 284, Superoxide &°|-& AAGA, 23 EA
4 A 84, #4459 283 34 LHUoE a4 8 &7
ek MA F ZedE e §3FS DCM £, EA
—?‘Qq]/“] A vEba, SR xols §3e HX £, EA

8 £22 vehgd. vER Eo #3& HX #38, DCM
—‘?‘—_ 0 2 E7 Jely ) DPPH radical 2A 84 a3
DCM3} EA 32 28o|A ICy o] 27 55425 pg/m,
394.96 ug/mlo 2 sl AA 2 Y o] &1 gl BHTY
784.7 pg/ml Bt} -3 SHHUT. AAE WA FAl
F4gA Y% £ (AP A g B2 REH BEIg
I &3 a-tocopherold}t FALS 58-E BYoLl, HEA
A 34331A1%) BHT, BHAS HlsjM e JA 5] ta ¥
o] EAHUE #AS5HE B3 sl G4 SAHNME= 15
mg/ml FZo| A EA ¥ o] &40 a-tocopherol LT} 9]
Al #A Jeht £ g4tg Aol A=A

Al 2

g ave
HD110)9] ¢

20079 E&A3
Aol 23] o] F

%34 A73A)(105026-03-2-
ol om old A=Yt}
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