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Antioxidant and activated oxygen free radical
scavenging activities of different extract
from Siraitia grosvenorii
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Abstract: The antioxidant and radical scavenging activities of water extract, methanol extract, ethanol extract and eth-
yl acetate extract from dried fruit of Siraitia grosvenorii were investigated in present study, employing various meth-
ods established in vitro systems,such as the total antioxidant capacity measured by phosphombdenum method, scav-
enging activities towards superoxide anion radical with auto-oxidation of pyrogallol method, scavenging activities to-
wards hydroxyl radical with fenton reaction,and antilipoperoxidation activities measured by method of peroxidation of
egg lipid. The results showed that all the extracts exhibited antioxidant and radical scavenging activities at different
magnitudes of potency. The decreasing order of antioxidant and radical scavenging activities among the extracts as-
sayed through all the four methods were found to be ethy!l acetate extract™water extract™>methano! extract>>ethanol
extract. Results of this study show that extracts of S. grosvenorii might be valuable antioxidant natural sources and
seem to be applicable in both healthy medicine and foods.
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B BKRRERE AL W IRR (EE L B B R R
S BNBREFEEFEBSEEEEHERX
(Halliwell, 1994; Pincemail, 1995; Dreher & Ju-
nod, 1996 ;Oberley TD & Oberley LW,1997 ; Max-
well,1997) . 4 8 i Z A & P B, W AL 0E 2 4b
FAMEHEST R B T B R VLR EETTEL
YVIRRE B —~EKFREY, TUREFEU LR,
HEERHNEAN B TEEENEIER BE
MIBREBERANERMZHZBHFMES. B
W NERRFIRAEENELEEEHERLAR
BRERERAMNRAEYEFEEREX. B+HLE
Ky RTFTRAHEYERYMEALMEREES S B
EHERFRBIREHAENENR (BT,
2001; 3L F %%, 2001; Rackovd %,2004; Bk BB %,
2005; 5K ¥ 2%, 2005; 3L B% & %, 2005; ilhami %,
2005; 38 45,2006), T HEZHTEIRREH
REIKWGRAGEER 300 24, HtEmwkH . L#,
AEMIEZ. FOEREEANDIR.EXARSA.
BRI B NREOAREEREF RS HR
BOOBMERSEWRETSE, 1997, W HGEHR
FERFWURME LR EK. LM IREH ..M
BEREREMGERE . BEHHERMEF(EES,
1999), ASCRAK B . FEMZBRZEEIER,
Xif B R AT IR B, W 12 B B BT AL Fn T B IS
FEHREERAHATHRE, V- FETLENRE
BYARMESE.
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1.1 EENE

TU-1901 WA L HM AT W4 68 B 3 (b 3 ¥
WrERNEAERRTEAT); SHB-MEFR kXL H
EERGFEMEBRB TRARFELED ;RE-52AA
EFERS (LT RAENEE) ) ZK-82B B K
FT RS (EETHMETFRAFD,

BPRTHR (AR50, 05 mol/L pH=
8.2Tris (=B R EHEF b)-HCl ZHW;2. 5
mmol/L 487 =8y (B 10 mmol/L £ B EC41) ;0. 01
mol/L 4FIEF MK K ; 0. 02 mol/L pH7. 4 ) PBS
(BEMR) & #h ¥ ;0. 01 mol/L Fe( I ¥ ;0. 05K
H, 0, % #;0. 02 mol/L(NH,)sMo, Oy I # 5 3. 00
mol/L H,SO, ¥ #; 0. 14 mol/L Na,PO, & & ;
10% P B B (1. 1520 Ry KCl W A ;0. 8%

BAEBLZEB(TBABEBRNE 1. 1%+ THRER
MG 200 B . BT N3 0 A4 46, K e
KA ZREEEBAK

1.2 TXNRERWHE &

FREL 10.0 g BB TR B IR MR, IR EW
1:10 BB in A 100 mL 718 7K, 60 CHE &K%
BmBEE 3 h 5,30, WEMERERFRER
B—, 28, EHWKER. BBRERERRNT
BEZE, HWEN, REYREESTRET, B
FUREBKERY . AEHEIE.FE.CRZ
BRiRELY. REBME 4 CIKEREEH.

1.3 BmEHgHAE

3k ik (Prieto %5,1999) B8 4E 82k E 6 £
10 mL REZIF LAE S, 43 MA 1. 00 mL ¥
37 0.05.,0.10,0. 15,0. 20.0. 25,0, 30 mg/mL K #i
PMBER REEKKXMA 1.0 mL 3. 00 mol/L
H,SO, %W .1. 0 mL 0. 14 mol/L Na,PO, ¥ &
1.0 mL 0. 02 mol/L (NH,)s Mo, O, W , FI 18k
EARARS OmL, A5, MET 95 CKRBHF M 90
min, B AR EE LA MK M BB RIS
B, 7EEAN O E T LW E 695 nm K AR
JCEE LRI PR MR BT E LB AR vER & .

43I 1,00 mL ¥ B R 1.0 mg/mL KB LR
KB RN B RS W, [ LW E
FEAERA FEBSRRERRYHES TRANRNE
(mg) .

x1 SE=HMAELUEMER

Table 1 Experiment of pyrogallol autoxidation

Hn#E & Sample volume(mlL.)

A Reagents

REE  SUE
Sample tube Control tube

0.1 mol/L Tris-HClI(pH=28, 20, 4.5 4,5
including 2 mmol/L EDTA)

IR K Double distilled water 4,2 4,2
10 mmol/LHCI — 0.3
6 mmol/L 482 = Pyrogallol 0.3 —
B4R Total volume 9.0 9.0

1.4 BREBEPEFEHELR
SRIFHBEQCODMFE R 1 FAEK

WHRA BT, AN SR 5 = By T 46 HEBA 31 B, 1R 2T
J& SLBVE T AT W Aot B B, RIS 1
HASHW, T 320 nm PR A0 T E HEFR L 2 min A
BIRILE Ao,

TEMARE =ZBral e A — 2 B R FIUR I
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28 %

YIVEW, FAE R AR I AR EK B, R BARRA
A5, 6 B4R, T 2 A B IR BB BT B TR
HEALBETRHEZNRERY M E=ZFH 4
HRMFEAEMBERNBEFEHEMNBRE . In=
(Ag—A1) /A, X100%.,
1.5 FREERHESLR
BEAHEFRITBRE XS GRE RS,
1998)BEVEME B 72 25 mL K EBEFHRKMA 0.5

mL 0. 01 mol/L 483 B Mk ¥ .6 mL 0.02 mol/l-

pH7.4 #) PBS v R E BT IR BB BE W
0.5 mL 0. 01 mol/LFe(I)BE®W . HEMA 1 mL
0.05%# H. O, B, MAREZE,RIETF 37
CRBERRZN 1 h, BB WA H, A1 om A
PRSI WA FE B v LW 2 510 nm K AL B R
.

R EREB TS, @M Am HO0, k=
FEREEHENT4, FMERY M H,O, &
RBOCER Al in H, O, EARMBERY & R R IE
X AZIMRBR YA H,O, R RBLE N A3, IR
WERN HO, RN RILEEN A4, HTHRHE
?%Fx%$ I% = [(A3 ——A4) —Az:l/(Ax _Az) X
100%, Muik A3—A4 BRHTMBRE W RERYE
B B B RO U e SR R
1.6 Ml R U RE

RS EAN TR RANETIELER
(Miguel %,2004) . ZE R X EHMA 0.5 mL 10%
RN ERFRME RS R ENRRY, HEMEK
FZELOomL,FHMA LS mL 200 REBRIBIK, 1.5
mL 0.8% TBA %W, AMBEBEARIB[BIRGES
IETF 95 CEE/KBFMP 60 min, HALHE
FEH,MAS. 0 mL IET B, &% 5,3 000 r/min B
010 min, REBEB, UETEISHERE, A
SN GBI E 532 nm RERIRIEE Al, R
IMRB R 3 B RRIEE N A,

=TI E R B XT P IR | H I |4 Il
A% =(A,—A,) /A, X100%

2 HEREW®

2.1 FRRRBYHERELEN

1.3 Fk W E YOI M B B A AR v B
W1, AR SRR A=27.25C—0. 02,
r=0.999 0, BWHEK.Z8 . FEMZE®RZERK

VI BRI ME S RIE 2.
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Fig.1 Standard curve of the total antioxidant

capacity of ascorbic acid

®k2 FARTEARBYAMEMLE
Table 2 Total antioxidant capacities from different
extracts from Siraitia grosvenorii

Joik-td
Antioxidant capacity as equivalent
to ascorbic acid(mg/g of extract)

128.8141.52*

R

Extract

7K 124 Water extract

ZEBERB Y EtOH extract 50, 6440.98
F R R B ) MeOH extract 102.57+£1.03
ZBRZ BRI EtOAc extract 160.73+1.68

Values are means+ SD of three determination,

ERERFY, MAHER BT REBRY BHEKL
BB R/DIRF D : LR ZEE R B > K> F
FERRY > ZBERBY
22 FARERYHBEREFEHENFRER
mAREYNEEREFE HEYE —EEH
HEBWNXR. ERARMKELCEAN, FEMNZ
BREYNEEAAETFEHENEREMRLRSE
50%; ZM BB MM KEYXN BEWREFEH
ERTERR % 5006 A, Fvk B (IC5) 4+ 5124 0. 58
mg/mL.0. 92 mg/mL, MY ERBEREE
THHENENRBINF N ZRZBRRY>K
B> R > R (B 2),
2I3IFPNRERYHMERBHENTREA
ERERRY, FPUROMEMNRRYHRE
FHREZSHENER, REMABERF S EHE
HOBERETEHEFEREREL. ZRZER
By 1 R 5s, IR E 2 0. 4 mg/mL B, X BE A
MR ERRIITA 82. 44% . ZRRZ B K P B
MZERBYMEE D HENEREYTIX 50N,
FARL 89 1Cs 43 B R 0. 25,0. 57.0. 78 mg/mL
0.99 mg/mL(A 3),
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Fig. 2 Superoxide anion radical scavenging activities
of different extracts from S. grosvenorii
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Fig. 3 Hydroxyl radical scavenging activities of
different extracts from S. grosvenorii

2.4 FNRERYWOHBERTIELER

EWERRH, DHERRYHRABERNGHR
e S EALER, HAERRENUF N : LB ZEE R
Y>KIEY>FRERERY > ZEERY (B 4. &
TWMWELEN, ZBRZER. /K F BB Xt
BB it Ak VE B BRI 3E 5004, AE R B9 ICs, 43 302K
0.59.0. 68 mg/mL #1 1. 18 mg/mL,

3 i

LK 2B B B 2 B 2 B 45 D B R0 4 3 Xt B
WRTRATRR, B S FHEFERY X H A5
SUMEREEA A HERRETTHR. S48
SHMEBREHELRGRAM, Z PR LMEF
REYTELMBREEE B B EEEAEBINTF
R ZRCBERY >KEY > PEREY>Z
FERBY . HPZRZEERBYIER &R, RS W
AENHEIETRAEYR. FHRERH, TR

100 ¢ — ZERZEEIRERYY EtOAc extract

f\: —h— BB AR MeOH extract

o | —%— ZEFRER4S EtOH extract
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Fig. 4 Antilipoperoxidation effects of different
extracts from S. grosvenorii

LRZERBRYZ —HEFHRXRFEAMLN, h &
—SFEFAZURER FEALETNRERS.
R%£THHMARMT —ENSHENE.

8% LWk :

HEF PRE REE. 1997 PREL¥TFRI] Higd
2,9(2):1—3

Dreher D, Junod AF. 1996, Role of oxygen free radicals in cancer
development[J]. Eur J Cancer ,32A:30—38

Geng HI(Bk % &), Wang WK(E XH), Bi RC(EF ). 2005.
The anti-outside oxidizes effect from Forsythia suspensa leaves(GE
Ar ks E B RO J Shanxi Teach Univ(Nat
Sci Edi) (TR R %M (B BRHEEIR ,19(4) . 7173

Grisham MB, McCord JM. 1986, Chemistry and cytotoxicities of
reactive oxygen metabolites{ M]//Taylor AE, Matalon S, Ward
P(Eds). Biology of Oxygen Radicals, American Physiological
Society, Bethesda;1—18

Halliwell B, 1994, Free radicals, antioxidants,and human disease:
curiosity, cause, or consequence? [J]. Lancet,344:721—724

ilhami G, Dali B, Akcahan G,et al. 2005, Antiradical and antioxi-
dant activity of total anthocyanins from Perilla pankinensis Dec-
ne(J]. J Ethnopharmacol ,101(1) ;287 —293

Luan P(ZE¥), Liu Q(XI58). 2006. Anti-oxidative activity of
Chaenomeles sinensis (B K JN T EAEBBEOI]. Chin ]
Modern Appl Pharm( EILA L HZH),23(1).19—20,27

Maxwell S, 1997. Anti-oxidant therapy:does it have a role in the
treatment of human disease? (J]. Exp Opin Invest Drugs,6:
211—236

Miguel G, Simode M, Figueiredo AC, ez al. 2004. Composition and
antioxidant activetives of the essential oils of Thymus enespititi-
us , T. camphorates and T. mastichina[J]. Food Chem ,86.83—
188

Mo XY(BLBEHE) . Xu J(##) , Zhang AN(FEZ F). 2005, Stud-
ies on antioxidant activities of extracts from mesosperms of
Ginkgo biloba (SRAT P F L IR L AW RO J
Northwest Sci-Tech Univ Agric Fore(Nat Sci Edi) (3L &k
R AFER - ARPEM),33(11):83—88

Pincemail JJ. 1995. Free radicals and antioxidants in human disea-



702 W OHE oWy

28 4

ses_ M]//Favier AE,Cadet J,Kalyanaraman B, Fontecave M, Pi-
erre J-(Eds. ) Analysis of Free Radicals in Biological Systems,
Birkhauser Verlag, Berlin:83—98

Prieto P,Pineda M, Aguilar M, 1999. Spectrophotometric quanti-
tation of anti-oxidant capacity through the formation of a phos-
phomoly bolenum complex[J]. Analytical Biochemistry, 269
337—341

Rackovd L, Mdjekova M, Kostdlovd D, et al. 2004, Antiradical
and antioxidant activities of alkaloids isolated from Mahonia
aqui folium. Structural aspects[J]. Bioorganic and Medicinal
Chemistry,12(17) ;4 709—4 715

Shen QY (I FF3£) ,Shen QY (L FkF). 2001. Study on the resis-
ting oxygen free radical and hydroxyl free radical effect of
Cordyceps militaris (L REY FAHEMBAHEEAN
BOLU. Guihaia(T FEIEY)) ,21(3):252—254

Oberley T D, Oberley L W. 1997. Antioxidant enzyme levels in
cancer[ ]]. Histol Histopathol ,12:525—535

Wang T(E$E) ,Huang ZH(E F L) ,Jiang YMUE R IR) et al.
1999. Studies on the pharmacological profile of Mogrosides (%

DWEMENEYEEHR)II]. Chin Trad Herb Drug (P E
#5),30(13) ;:914~916

Xu SHO B #) , Hang HOBU B , Li YP(ZEE ). 2001, Study
and improvement on the pyrogallol autoxidation assay method for
SOD activity assay(#E &1L Y71 4L B 402K = BN IE 55 MO BF 5T &%
BHEII]. Chemistry(Au258R)  (8) :16—519

Xiong GP(88 85 ), Yang WL W), Zhang YS(RR A ), et
al. 2001. Recent advances in natural plant antioxidants(K #R 48
I E AT BT B)[]]). Nat Product Res Develop (R R
EYBIREF R 13(5): 75179

Zhang HR(3¥ % 25). 2005. Study of the scavenging radical activi-
ties of polysaccharide of Hippophae rhamnosides fruit peel(¥) %k
REZEEREAHENBEERFOU] Chin Bull B (EY)
258 H),22(6):703—707

Zhu QZ(K )G ), Deng ZXCBHRIB) , Xiao YH(H FE¥E). 1998.
Study on phenanthroline hydrate colorinetrie determination of
hydroxye radicals(4BIE 2wk L & B 1M 2 A I B FO L]
J Xinjiang Agric Univ(Bi AR K2 24R),21(3):207—210

( B#% 614 T Continue from page 614 )

KB, 2001 HBFEAESREIM] L& EFRIFEAE SR,
549—573

RIKHt, T455E. 1999, FEEYEIM]. bR . BEB .6
(1):116—123

RIEHE. 1987, ZEREIML JUE Rl B R 197 —231

KER, KWL, 2004, PEHEYEM]. L. BEDRME6
(3):70—138

Prme R Zh BRI, 2005, MY HEIMI b5 B AR
F:1—414

EWG EER R, L. 2005 MPESEM] KRB
S F A 9960

BEENE. 1957, RMEA RBEHEWRLEDESHFENT S
WEIMD. dboT B2 i Rt . 62

B BRI, 1990, MEASERESFRIML. BK:H
BB AR R E K 44t

#1997, Rt AEYREAZVEN S 4 IM]. dht. k@R
HE AR AL - 310

Bok#EEWH 28, 1987, BIXMA ERBEPRESHERR
H8(M]. BH .z RH &Rt

B3, 2003, PRI B AR R IM]. B8 SRR i ARAE 12

FgEy, E3E. 2004, HLAESENREBRREFEIMIL x. P
Epkolk AR . 1 —50

WHEE, R EL MR, 2000 FEAPEIM]. EFE-BES
hR4t,5(1).26—195

Dong M(#E ). 1996a. Clonal growth in plants in relation to re-
source heterogeneity; foragion behavior[J]. Acta Bot Sin{({H#)
247),38(10) .828—835

Dong M(# ). 1996b, Plant clonal growth in heterogeneous habi-

tats: Risk-spreading (5 FT £ B AW W B 4 K KPR 4 9)
[JJ. Acta Phytoecol Sin(HEHyt 25237 ),20(6) 543548

Li BG(Z=4R#) ,Zhu H(4#4). 2005. A study on ferns in mon-
soon evergreen broad-leaved forest on Mangong Mountain in
Mengla, Xishuangbanna, China(F WX RAF B RLERE B
Bt AR A S IO, Guihaia( ST ,25(6):
497—503

Shi JP(Hli ¥F %), Zhu H(F K %), 2003. A community ecology
study on the monsoonal evergreen broad-leaved forest in tropical
montane of Xishuanghanna(Fq XX K 24 A4 L b 2= RUR & |
M BEEFER)J]. Acta Bot Yunnan (Z g BF3R) .25
(5):513—519

Shimizu Y. 1991. Forest types and vegetation zones of Yunnan,
China[J]. J Faculty of Scienes ,Univ Tokyo ,sect [,15:1—71

Smitinand T,Larsen K, 1989. Flora of Thailand[M]. 3(4).53—522

Walker B,Kinzig A, Langridge J. 1999. Plant attribute diversity,
resilience, and ecosystem function; the nature and significance of
dominant and minor species[J]. Ecosystems,2:95—113

Yan YH(®H#), Qin XS(E H &), XIng FWFER). 2003,
The characteristics of fern community in Gudoushan Nature Re-
serve, Guangdong(J" R FRIL A R R KR LMY B H
fEX(J]. J Trop Subtrop Bor (AT W Y% ), 11(2) .
109—116

Zhu H,Shi JP, Zhao CJ. 2005. Species composition, physiognomy
and plant diversity of the tropical montane evergreen broad-
leaved forest in southern Yunnan{J]. Biodiversity and Conser-
vation,14:2 855—2 870



