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Study on Biological Activity of Different Solvent Extracts from
Ophiolossum vulgatum L. in Vitro

ZENG Yongfang', LIAO Huazhen’, XU Haitang”’, WANG Cong’, WEI Yichun?

(1.Guigang Centers for Disease Control and Prevention, Guigang 537100, China;
2.School of Chemistry and Chemical Engineering, Guangxi University for Nationalities, Nanning 530006, China)

Abstract: The antioxidant, antibacterial and antiproliferative activities of different solvents (chloroform, ethyl acetate, n-
butanol, ethanol) extracts from Ophiolossum vulgatum L. were compared. The antioxidant activity of four extracts was
evaluated by determining the removal effect of three free radicals, with ascorbic acid used as control. The antimicrobial
activity of the four extracts against several common pathogenic bacteria was determined by microdilution assay. The
antiproliferative activities on SKOV3 cells were detected by MTT assay. The results showed that all the extracts had certain
antioxidant, antibacterial and antiproliferative activities, especially n-butanol extract exhibited the strongest activity among
them. The scavenging effect of n-butanol extract was the best for DPPH free radicals, with IC,, value of 0.114 mg/mL, and
it had obvious inhibitory effect on beta hemolytic Streptococcus, Pseudomonas aeruginosa and Monilia albican, with MIC
value of 0.313 mg/mL, and had the strongest inhibitory effect on SKOV3 ovarian cancer cells, with ICs, value of 114.5
pg/mL. The n-butanol extract from Ophiolossum vulgatum L. showed the potential to be further studied and used in the
fields of drugs and functional foods.
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1.1 MRS5S

HIR/NEL P AR M T it 2501
B 24 R 2 A 24 3O = 48 5 LR /N B ( Ophio-
lossum vulgatum L.) T EEZE0T; — 2R CFEREE . 2,2-
HRZR(- 2 (3- 4 -2 I E M - 61 112 ) %4 %k
aldrich 2\ w5 £ B (O 2 BRI CMCC26003 ., A8
JEFTFE CMCC49027 ., fili R FE AR CMCC46117.
KAy CMCC44102., i 4118 B8 il B CMCC
10104, L BIFE M EEER P ATCC21059. 2 &gk
BREG ATCC10231 T AR AR R 7
P4k dHifl: SKOV3 DR 4ffe ) PH R AR A3
fit, U251 B Al A375 B 208 Bg st RMA L
PR A RS Al AL IR BT IR L . R R
1640 B5353E | A A1 EDTA WAL EE  NEFy7E
Pyl A Sy e A AR Yok aral; gk
S Al LK

Y KEE#MY Thermo Labsystems 23F]; CKX41
B8 W EE HAS Olympus 23 75 5% CO, 1 FliE
JEMMEEFEAE 22 E Thermo Fisher scientific 23 H];
RES2A @78 KA LG o kA #%) 5 SPX-
500 AEALERFRFA TUEVIFINAS) s CMP-TA-20L 7
HBLliRES AR A FRAF .

Sigma-
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1.2 SZEE
1.2.1 ANREIEFIERBWIHE  FRECHERAHUR /N

B 100 g, 897, A 800 mL 4 vk i 2 h J5, Huug
W, TV, A 800 mL BI%E 5 Bl ERH 2 K,
K 2 h, GIFPIRIER, 15E IR BOR . R, BEET
1M E S, SN AGE B 2R ZUTE . IE T B, 2L
B [P 2 UK, S IR DR . EZR R, FLas
THREISBPHIR /N SET . ZFRZBE . 1IE T B
WY 4 PRSP LY, 7 T-20 °C 5.

1.2.2 FESEWRPIHIE WS TREY, It A
1 mL B RSP (DMSO), #8575 R 5 Bz, B
ASZEGRE AN 20 mg/mL BORE SR, TR SCE T
Fc A 250 mg/mL 1 FE S MR, B0 51 S 56 T 10 A
40 mg/mL FARE S, W 17 FH AR LI 770 R 22
EEME

1.2.3 SHEER S E I g 5T bR el g 4
B 6 A~ 25 mL 253, 43 5 I A TGF BRI TR
(0.128 mg/mL)2.0. 4.0. 6.0, 8.0, 10.0. 12.0 mL, /I
A 5% I ASFRENIAUE 1.0 mL, YR$E, ¥+ 6 min; Ff
InA 10% BYRSBER 45 AW 1.0 mL, $£2J, 6 min J5 N
A 10.0 mL S EA LA (1 mol/L), il 60% £,
WEAS, 155, & 15 min, DIANE ST 10 BiRIES
VWM ZS AV, TE 510 nm A5 GRS, 2]
FRAEHZR, 15772 Y=12.036X+0.0012, 7=0.9999, H:
LY SHWROGEEE, X ORI, B mg/mL.

ARE S ST R RS R PR SRR 1.0 mL,

BT 50 mL SRR, $2 R T RN E W lE,
TR TR & B, 25RO T M (A e SR U AH 2
FAT =D FRIR .
1.2.4 REEEMNE  BE T4t B
—HEIRAE, 43 I A [W) ik B VB T TR b UE T R
(20. 40, 60, 80. 100 pg/mL)0.1 mL, LA 0.5 mL 4
PREAF AT 7.9 mL 7K, #EHCE 5 min, ILA 1.5 mL
R ENIA TR (10%, w/v), HEYGICE: 2 h J5HE 765 nm
WA AR 52 W GAEN) . bR HE LR, 572 Y=
0.0106X+0.174, r=0.9991, Hi, Y NS HEEE, X N
HePEEAE, B A ng/mL.

P R B s R 2 SRR I AS 0.1 mL,
B D, 32 IR T A ERE I WG, TR
By i, a5 RIS B TR S E (A e iR U A S %
B TRRMNZ ) TR
1.2.5 HrEARIEPERIIE  ASSCEE 32 2R o P
IR /N VEFIHEEU X DPPH H fH3E . ABTS H
R AR [ SR MTE BRBE 1T Hob T s e e

ZRESCHk [16] MIE /R /N AR HU ) DPPH
B FETEEREE ST . Bl DPPH %% (0.1 mmol/L) LA
TSR HR BE () £5- B U R, 88 SCHR I 50 i | B o
ISR RRA), BEEHCE 30 min, LAPTER M ARIS
SRt HE, FE 517 nm AMME R SERE . BRI



% 42% 5 2 W WACH |45 TR NSRRI AN . 365 -
PRI pug/mL) BE SR A B 5L 100 pL A A 2] 96 FLAR
R (%) = 1 - D i, ORISR 48 ho AEBEEERERN 5 AFATAL. R
HRRC =T A D e W3 L, 114 T 20 L ) MTT

0

KA, A, 2 DPPH % W -+FF & 5 W0 W 618
A, AFER SR ATC/K R G1E A, S DPPH %
W+ TCIK BRI CAE

M ABTS H HAIGERR, SR EMEFE 1Y
J7 IR HEL I ABTS T /E W, Ky 25 W BU ABTS™ % ¥
3.8 mL FIAE S S W 0.2 mL IR %47, 6 min J5 1E
734 nm PAANIE R GE, ERFRTHRA KA.

BB %) = 2 =A 00 X

AO

2, Ay HEAS FHIETRIAWOGIE, As SRR IS

¥ A HILTERRBE 1 B S5 1 FH 55 0 7

125, SO HTHEC H A AS R E (RE I, DU I s

WL R T BE AT TR S i (pH=7.4), 4B

FEZ UL (5 mmol/L), RV (7.5 mmol/L)

T 1% SEIKIEWL . 2328 1 RN AL W BB

HMGE, R AR . A TP T RS

Y5 fE, BT 37 °C KW 1 h, 78 536 nm A0

FelH . RS . WA IR A0 B IS A S G 55
SHEHN Ape Ay A TH BRI AZN:

#— Ay

N A
THFR (%) = ———x 100 &)
A — Ay
F 1 ARG P R (mL)
Table 1 Preparation of solutions for test tubes(mL)
BEIREL  ABIEDMR  GRARR T 1% BUEIK
ERUNT a1 jEaxli " bEali
KA 5 1 1 30 0
WO 5 1 1 20 1
FERAE 5 1 1 0 2 1

1.2.6 MEEWEHERGIES  ZSRESCHk [19], RARODE 6%
F BRI e AN B MR B (MIC) . TEER ZH5 96 FLA
LT FeE AL AT AR 73 100 pL, 2R 51
BUKH AL SR (10 mg/mL) 100 uL ANALE 1 FL
VRS REL 100 L A EIEZE 2 FLb, MK 2IS 3,
53— RV JE RESFL. AR 3 A7k
AT TARESFLAHIA 100 L K6 (10° CFU/mL );
BH A REFL I SRR BRI BT REFLAS D
[ S M e B e P [ o WL 0 T A B b )
1, WAE 37 °C 1535 24 h; A ESBRERA IR0 BT
28 C HALFRFRAAEGR IR 48 h, WIERAE R .

1.2.7 PR REHIE SR MTT 32, SRS [20]
A TFIRE . SKOV3 JREFAN 2 imie B 375, B
2R IR B BE S TRIAE 1x10° A~/mL, 23 %E 100 pL
HRPTF 96 FLMHR, 31T 37 °C. 5% CO,. MR EERY
iR R FE 24 ho FRRARMENGBE e, B FL P35 3R 3t
e BB AN R LM (0, 25, 50, 100, 200, 400

VEW(5 mg/mL), k253 4 he WRFLBY LIS,
FFFLEINA 100 uL DMSO, #£#% 10 min, {45 5
FEHT VS, TE 490 nm AR 25 FLIKO G E . 41
FEAI R AT AR
SR ) = o

K, A, MINZSFLIIOCAE, A, X IEFLCEAT
AN, AIINZEALER) B G, A, i2s FHFLORings
FEIE) BIOGAEL

ARG L T AR T AR BT U251 Bk 5t
JEEFN A375 PRI A BTISSEAE H, #2 AR H]
R E,
1.3 B

FITAT S84y S BURE R I 52 3 Uk, 45 SR S
(BHEbRUE2ERIRN . BdER A Excel 2010 1 SPSS17. 0
BRAFALEE, IR Origin8.0 HAAER] .
2 HEREZHR
2.1 REEMEBREE

HEZRZINEE 4 s 751 HBUC 1) 2 T R Py 5
sk 2 pion . MWERFPRTRIE ), 1IE T B P
BN EE TR EN Y B AR R e s 19, 3R B T 3.35 FIT 18.40
mg/g; HRIE: 28 Z R HE B, & 4y il 1.63 il
5.98 mg/g. LB S AR S S EEERE, AT
0.94 mg/g; Sl & E BRI EEUTIREY), &6 2.63
mg/g. FHYIZW HAT Z 50 EEH, R, S
FIE T EER PR 2 g =Y, Rk, 1T B 2R 2.
FEEU) ) R B TR AT o A e o

x 100

x D

C b

2 RETRALE I E A
Table 2 Content of total flavonoids and total phenols

Y AR ZRROBRIERY) IETERRY R
Do
(mg/g) (mg/g) (mg/g) (mg/g)
SR 1.13+0.04 1.63+0.05 3.35+0.09 0.94+0.03
S 2.63+0.08 5.98+0.14 18.40+0.46 4.53+0.12

2.2 DPPH BEEERREE

HEHUY) W R DPPH [ 3L EE S ULIE 1, i
E 1 AlE AR B N R RO R . Y
HRBEM 0.2 H928 1.0 mg/mL B, 58407 . ZWERN 2,12 2.5
FREIXT DPPH H HEEM IS BRFEH 17.4%. 38.2%.
49.8% S35l LT EE 48.4%. 91.1%. 92.6% . 4N
0.2 mg/mL B}, 1E T B4 B g R i 90%,
AT 540 3 B, H-S P e fs 32230 .
38 A XF A VA TR T SRR A T )R 53T, A5 3] 4
5. LR TR IE T B SEEEEBUY)E R DPPH H H
JETHPER 1C 5, (G5 50% Y H HH 2 BT 75 22 AR R
R EMRYR: 0.965. 0.243, 0.114. 0.326 mg/mL .
AR, X DPPH H Hi HE R AR ) fe o i 2 IE T 4R
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Fig.1 DPPH radical scavenging ability of extracts from
Ophiolossum vulgatum L.
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B A RSB 9 0y BB S B e g R S
R RIS TRALRE F1 85 B T ARG AT, 4%
RULEE 3, MFR 3 AT LIFE H, /R /DNE IR TG bR
DPPH [ H1 KLY RE T 5 S0y . 2 R i A G R 505)
A 0.669 Fi1 0.583, 32 HH My ik Fil &5 TR & W) R
IR/INEHRYERR DPPH I FH 350 Ao
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Table 3 Correlation analyses between antioxidant capacity with
content of total flavonoids and total phenols

R DPPH [ i3 ABTS [ fi3& FH f 3t

- THbRAR S HhREE S THERAES)
JEylin e 0.669 0.595 0.509
S A 0.583 0.533 0.602

2.3 ABTS EEREEMREE

P 5 ABTS F R4S R an & 2 i
N, IETEE, 4R LB O EEFEEUE 0.2~2 mg/mL
AV BTN RO SR e, BRI ME S R . thgkbE
TR . SR TR E TR, SRR
% ABTS H HFEEHE ICS, {H510 4.34. 1,02, 1.07
1 1.90 mg/mL. SR, MR L BeHE U FTIE T Bt
HpiE rae Sk, HARERR ; 052U i is bRhe
JIWRALTHE 3 MEE . 3R 3 AIFE I, ABTS
I FH 359 R BE 7 SR i o R R A 5 e B

100 |

0
S
T

—=— AR

ABTS A HEEERRZR (%)
D

40 —— LR BEBEHU)
—a— IE T EEEEEY)
20 F —v— AR
—— PUIA MR
S R
JERHE (mg/mL)

K2 RN ABTS H HIZER TG ERAE
Fig.2 ABTS radical scavenging ability of extracts from
Ophiolossum vulgatum L.

B8 AR O, ARG FR S92 0.595 F10.533, K]
WA B S 0T ABTS [ L3R RE I # A
DTk

24 BEBEBHEFEREN

HIEE R ARG R ILE 3. H

3 AT R /INELA HE B G i R TS R R
15 RIAR I ML ESC R, EIH . LAY
LRV TR RN . LWR 2T IE T . LB
¥ A LSRRG TER) IC,, (B3 1.38.2.44, 1.23
2.65 mg/mL. Hi IC, {E AT LAHERTXTES A b FEEREE
TR TE T e ), HUOR S $E L), T R
VE S5 10 )2 R EY), DU 1 I5 BRAE 14055 THi
Wing ., magaiS5iEK DPPH f1 ABTS H B30
AR —FE, ATHE S AT 45 1 FR A0 7 BRI EEAS[H]
o MSEPES A W, B R AR SR )
Tt SR HSEBREE 1 B B ARG, AR
4 A14 0.509 1 0.602, FHAMU/R/INEE H ¥ R 1k
BIXT R B 3RIERREE 10 ST TR RIS 5 -

100

g 80 |

& 60+

i

240 Sy

= —— LR

XA 20 —a— 1E T )
—v— I

0f —— HUR AR
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Fig.3 Hydroxyl radical scavenging ability of extracts from
Ophiolossum vulgatum L.

A SCHRHR T T HR I v g v 114 153 TR AR 2 ] 5
SPTAEAIE LR IEAH G, ARSI 28 IR 5 SR SR
ZER—E R/ DA SERT L TE RIS
HAT 25 SR 5 R R R B A DG, R R T
TR M IE T ) 2 AP E AL RE T i
2.5 MICMNELER

TEIR /7 INFEAS BRI X 25 A PR 11 S (AT PR v 2
DL 4. R 4 nTHN, 4 FIORZR /NI XA TR
58 PR AP 2B B e 225 . ST BRI X K
WA IR G (MIC 25 1.25 mg/mL), {H 2 %)
LR A PRI 2E . 2R S BRPEEIXT 2,74
VM PEEEBR B I ANHISCRAR - (MIC 24 0.313 mg/mL),
AR X R A TR R 2% o TR 10 E B A ol s S e
25o IE T U R B B RO, Bk T K
WA, X HE 6 AR B 1Y MIC #5544 HEE
PP EAK . ZIEHEEUIXT 7 Fiaa B a4 RO —
s, A 4 DRE IR 2E . SR, IR /INEL A
BB AT — 2 AN BEAE T, T B B Hoh
6 P B A0 A SO fre i, I H LA B0 )i
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WKTT | 3 RN R S A - 367 -

PR, PR HAERFIAR) | BB, SR S a9

JRIRYT T A RAFRIN AT S . 1 T B

IR BA SR R A B G, IX AT RE- S I RE R Y

Nzl EEDEEE SRR A R AT

SRR, A 2 A SR S UR R A TR
4 HURNE SRR R R A KA MIC

Table 4 MIC effect of extracts from Ophiolossum vulgatum L.
on the growth of different bacteria

S PEEUY) T e ¥ (mg/mL)

i LWl IETE LI

S O ATER T 1.25 0.625 0.625 1.25
W3 AR TE AT P 1.25 25 0.625 2.5
it 5% 5 P A ER A 1.25 5 0.625 25

I R ER T 0.625 0.313 0.313 0.625
KIpRAw 1.25 5 25 2.5
IR P TR >5 0.625 0.313 1.25

S ERER A 0.625 1.25 0.313 5

2.6 IIEENELESR

FRIR /N B4 SR U X SKOV3 B S5 2 i 144 5
FOINHRITEPELE S LR 4, BFoTab S Renr, Bl i fE
25~400 pg/mL ¥&E T 59saiigdtis s 48 h, SKOV3
LU AR AZ B, 2RO OC R . IE T B
B *t SKOV3 A it 310 ) 16 R B 5, MR S ik BT
> 200, 400 pg/mL B}, TE T BEHE U A9 40 il 243 51
A 82.5% F 95.9%; HAKJE: £ 1R L FRIEEA, SHFE
HREE A 400 pg/mL B, HAMHRIZE K 52.3%,

100 - ez IE T EEHEE)
AR 5
&1 2 R 2 BRI 5
80 mmm 2 IECIRLHLY)
60

HFHINHIZ (%)
IS
=]

[N
S
T

25 50 100 200 400
¥ (pg/mL)

El 4 HU/R/AINFSEIAIXT SKOV3 43858 14 il £
Fig.4 Proliferation inhibition of SKOV3 cells of extracts from
Ophiolossum vulgatum L.

PE— I IE T BEE X U251 A e 58 Al
A375 RAAZIEA NI HIVE A, 5 EXF SKOV3
YN S A POV E IS AR Eud, ULIE 5. NEF T FH
HY, R /INEIE T B B X 3 s 240 4 L s
J&%, Xt SKOV3 B 5895 241 L 1 11 il 4/ FH fne i, Houo2:
X U251 i g S5 08 4i i, fe ) & A375 BRI an

Ml SEERPERS T, 185 1C5, MU 114.5.160.5.

196.9 ng/mL. ASSEEGH, f/R/NELE T B4R B )
NP TR R R S AN T 4 PR B B 1, AR
S AT IS FE A RIVE A, AT RESE ih TFE SR s E
SRR S AR TS, 35 ARSI &, A

RS 1) 24 00 EL R E 1 il 0 ) A R
OGS 2,

100
~ 80}
S
M 60+
E
£ 40t
ol —=— SKOV3Up 4L
—e— U251 figi i B 4t
0 —a— A375SRA IR YN
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Fig.5 Inhibitory effect of the n-butanol extract from
Ophiolossum vulgatum L. on the growth of different tumor cells
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