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Antimicrobial, Antioxidant and Anticoagulation Activities of Korean Radish (Raphanus sativus L.) Leaves. Lee, Ye-
Seul, Kyung-Jin Kwon, Mi-Sun Kim, and Ho-Yong Sohn*. Dept. of Food and Nutrition, Andong National University, Andong
760-749, Korea

Radish (Raphanus sativus) is a common cruciferous vegetable, and its aerial parts, called Mu-chung in Korean, have plentiful
nutritional components such as vitamins, minerals and dietary fibers. Mu-chung has been used as a kimchi, a traditional
Korean fermented dish, and dried Mu-chung is an important component of soups commonly consumed during winter in Korea.
Since the advent of the mass production of radish in Korea, with the segregation of farm areas and towns and changing diets,
Mu-chung has mostly been discarded instead of utilized. In addition, studies concerning the efficient utilization and useful bio-
activities of Mu-chung are still lacking worldwide. In this study, we prepared the ethanol extract of Mu-chung and its subsequent
solvent fractions. Antimicrobial, antioxidation, and anticoagulation activities were then evaluated in the hopes of developing a
functional biomaterial from Korean radishes’ aerial parts. The ethanol extraction yield for hot-air dried Mu-chung was 5.6%, and
the fraction yields of n-hexane (H), ethylacetate (EA), butanol (B) and water residue were 25.3, 3.6, 19.4, and 51.7%, respec-
tively. Analysis of total polyphenol and total flavonoid contents showed that the EA fraction had the highest content (97.57 and
152.91 mg/g) amongst the fractions. In antimicrobial activity assays, the H and EA fractions were effective against gram posi-
tive bacteria (Staphylococcus aureus, Listeria monocytogenes, and Bacillus subtilis), but not effective against gram negative
bacteria (Escherichia coli and Pseudomonas aeruginosa). The B fraction also exhibited moderate antibacterial activity, sug-
gesting that the extract of Mu-chung has various antibacterial components. In antioxidation activity assays, the EA fraction
showed strong DPPH, ABTS and nitrite scavenging activities (69-222 pg/ml of ICsp), including reducing power. In anticoagula-
tion activity assays, the EA fraction demonstrated strong inhibition activity against human thrombin and prothrombin. Prominent
anticoagulation activity was found in aPTT assays; the aPTT of the EA fraction was extended 15-fold compared than that of the
solvent control. Our results suggest that Mu-chung is an attractive nutritional food material possessing useful bioactivities, and
the EA fraction of Mu-chung could be developed as a functional food ingredient.
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OS2 d3f 7t FEdEHE Al7lo FAL ARE o]&5
A Fetal #7153 e AAolt. 2y FAE O ¢
ARG} A9 35% ol4Fo] Aol ol 20%9] w2 T
A vlES 7HA AL L (16]0] FAUA HAF FH 9
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7t F2 o|Fo|A gom, BRBYoRE F FEEY L
o} 24[3], Al Z416], ARt dAlZol T A &
3[4, 24], 7Aool ot wjiE B4[18], # FEF
24 [19] 5ol €A Ut T FAf B dF=2e =
2ol e vjdE FF Ha9), d3Ax e &2
574 HsH16], FE Y Az e vdE HSH15] 5
o] &A omn, Al i Ru=E 7R FE
o A7, 12], FEY AlE A AAZA13], HFAE A
SR BH[24], FAYSE BA[5, 14, 17], SH2HE 54 o
A&H17], & 715 M 2 EF A= A 2310, R A

% A3 Az 9 4345 B8 Sol Ak T, A9
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Z] uju) gt Aejolth4, 7). wetA, £ Ao E FHE o
S A2 AFAELA NS SR, SHlA 7P &
o] AHWAME &A= o] &EA FEati Y= AHF
2HR) BAE QAL E ethanol 322 U o]9] £33
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20119 A5 HaollA BAE 2 AR B E 1Yty
o] & 50°C Ax7|A 287t A%3 &, FZ APs=E
B3}t 95% ethanol (Daejung Chemicals & Metals Co.,
Ltd, Korea)& 100 74stef A-Lol4] 33 2334tk ol
ZFZ92L filter paper (Whatsman No. 2)2 #AZ2 & 7% =
Z(Eyela Rotary evaporator N-1000, Tokyo Rikakikai
Co., Ltd., Japan)s}itt. 78 289 /7|81 £= Al
ZE Y3llA=, ethanol FE2ES Eof @3t & n-hexane,
ethylacetate @ butanol o83} £2180=2 BEsia &
BRES gestgen21], 449 RYEES A dxst
of 223} 513t 2128 AR #E-2 DMSO| =41 %, &

a
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e TR 3|4 5to] g, TS 9 FEH F4 B
AT 71k ARG Ak Aok o4 2 Sigma Co.
USA) Y AlEE Yt AHEsHGiTH AF o

Az2EE dsdista AFIGstgolA 2
(voucher specimen 2011-RS1).

2y 2580l 82 ¥

ZAE 7349 ethanol F2E % 0|9 ZYE9 3+ &
AL H7tstr] Y3 2™ SAF LS ZE Escherichia coli
KCTC 1682, Proteus vulgaris KCTC 2433, Salmonella
typhimurium KCTC 1926, Pseudomonas aeruginosa
KACC 101865, 13 AT Z = Staphylococcus aureus
KCTC 1916, Listeria monocytogenes KACC 10550,
Bacillus subtilis KCTC 19242 ALg319ch 3tH &+ &
A B71E YA = Saccharomyces cerevisiae IF0 0233 &
Aot Add 95 4+ Candida albicans KCTC 1940
£ Argstelch WA, FAF B4 B7he) A%, Nutrient
broth (Difco Co., USA)| Z+zZro] Ald-S AE35te] 37°CollA]
24X 7F FF i FS ¥, ZF FFE 0.D.g0 0.12 2731
Nutrient agar (Difco Co., USA) HiAE E35}= HHF
petri dish (90 X 15 mm, Green Cross Co., Ltd., Korea)®|
100 ul =E3laL, 212t A|& 5 ulE H+ disc-paper (A&
6.5 mm, Whatsman No.2)o]| 7}5}ed, 37°CollA] 24A|17F S
W st od, A 4 $oll+= Sabouraud dextrose (Difco
Co., USA)E ©]&3to FUs WH R 30°Col|A] 2447t 5
Qh ik &, AR 275 SAsto] FAEAE B
skTh21, 22]. H2FEE= FAIFA Q] ampicillind 3+
A ¢l miconazole (Sigma Co., USA)& Z+Z} 1 ug/disc 5=
2 AMgstgen, ASA A 27+ &¢e s Aol b
BRA] o= R EY AE5S mm T E A5G, 33 o]

4 H7t & g 402 ey ol

2 ZES0| A EY
54 222 9 o|9] B82o| 45} 4L DPPH (1,1-

diphenyl-2-picryl hydrazyl) =9°]2 A 7%, ABTS [2,2-
azobis(3-ethylbenzothiazoline-6-sulfonate)] 0| 475,
nitrite 275 X LY FH o= Frisigch2, 11, 21]. |
A DPPH 0|2 £A% 549 2 ¢, o4t s 2 34
g A|Z 20plo] 99.5% ethanolo] &3|AZ1 2x10*M
DPPH €9 380 ul& ¥ E3sto] 37°Col|lA] 302 &<t
S A7l & 516 nmo Al microplate reader (Asys Hitech,
Expert96, Asys Co., Austria)E A}&5le] EF=E =435}
Stk DPPH 8012 27152 AR 27178k wasi7el o
£&2 EASISCH2). ABTS o1& £74% 249 34,
7mM ABTS (Sigma Co., USA) 5 ml®} 140 mM potassium

—
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persulfate 88 ml& 4 F AL 1647t L& Retsto]
ABTS ool 22 YAHAHOH, o|F o] §942 414 nmelA
E%E gl 157 HES cthanol2 454 248
489 100 pIot A2 10 piE EFF F ALAM 687 3
A % 734 nmol A FRES ZH5 T3 o] 9
3 ASAZ 24 sheirh21l.

ASA (%) = [(C - S)/C] x 100

C: DMSO H7H &3
S: AR A7 =

SHH nitrite 2A% A9 AL, ofFANY 24 (1 mM)o]
Alg2gNg 7153 of7]9) 0.1 N HC1Z 7}4fl pH 1.22 %
At & 37°C A 1AZF A7l & Griess reagent
(Sigma Co., USAE 7}stx E&sigict. o] % 1587 A2
o A WA F 520 nmol A EFEE ZH5ko] FE nitrite
¥ ESA5ATE NSA (%) tha2] 4o 23| A4tstglch
21].

NSA (%) =[1— (A - C)/B] x 100

A: 1 mM nitrite £Ho] A
39 FE=

B: 1 mM nitrite 89 F4=

C: R NeY FF=

B2 B7ke] 39 Oyaims) YU S WFstel 245
A TH11]. ethanolo] €33t A|& 2.5 mlo] 0.2 M sodium
phosphate buffer (pH 6.6) 2.5ml®} 10% potassium
ferricyanide 2.5 mlE A7}sta 50°Co) 4] 2027 BHS-A| 7]
3 10% trichloroacetic acid 2.5 mlE A 7}5to] ¥l LS £
E3}F3L 4000 rpmof A 1087 AT F5AS 35
Skolth. 343 A HE SR, 20 AT F, A
ZAE 0.1% ferric chloride €Y1} 5:1 (v/iv) B &2 &§s}
3 700 nmo| A FFEE S5t BT 4719 &
Atsk Ao A 2L 2% vitamin C (Sigma Co., USA)E
AHgstg oH, g i 2T 2= DMSOE AHgshch 2442
o] &4 H7h= 27 33] o] HHESE A Y] Hot o WA
2 BN, 27% B7tollA 50%2 &750] Uy
€ A& FEF [C5= Uetgith21].

£ A7t} 12 A7)

3 #5858 9 oY £8E AEES DMSO (dimethyl-
sulfoxide)d] &<l & A F3t w2 3|43} coagulation
parameterQ] Thrombin time (TT), Prothrombin time(PT)
9 activated partial thromboplastin time (aPTT)E &7

SHATHLL 21]. AHEE AHBRE AT 14 B FBE
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o] E WA ¥ AP AELEE 2AskeH, HE &
4°Co| A 5,000 g2 5 ¢ YA £t S 25t
A YFEB e HAATEER), oA A=A dE
slo] ALE3 T PTE aPTTE MD Pacific Hemostasis
(MD Pacific, China)?] EAA|FS AFR3te] 243519t E
E4 A5 &AL 7129 H I3 Amelung coagulometer
KC-1A Japan)$ o1 §3ke] Wl $1A7HE 2Asto] B}
SHETH21]). 37°ColA 0.5 U EERI(Sigma Co., USA) 50 ul
9} 20 mM CaCly 50 pl, TS 20 A8 2Z0) 10 pS
coagulometer®] F10] EaFeho] 287k WHEAT T, B
100 WS B7hE ¥ Aol 28 wrxel AZHE Se)
dom, A7 27 o Z2E oA (Sigma Co., USAYS, &
o 22 o2E DMSOE AHEstelT S As) B4
53] ol4F ke TT Ao BT BAZ vehfsich. PT
24& FZEZMD Pacific Co.) 70 w2} thafet H=9 A
29 10 ulE Amelung coagulometer KC-1A (Japan)®] &
Hof| H7tste] 37°ColA 3E3F 72 %, 130 ple] PT
reagentS 715t Eo] gard w7k 9 AlZHE 33]
B3 Ao Hiu HAE Yehf gt aPTT 239 49
e, BEEH 70 W g F29 A2 10 Wi
Amelung coagulometer KC-1A (Japan)?] EHo| #7}5}4]
37°Col|A 38ZF 7} 3, 65 ul2] aPTT reagentE 75kl
thA] 37°Cofl A 387 HEE-5FFITh. o] % 65 ul CaCly (35 mM)
= 271t 3 @Rl SE [7hA 9 AlZte 33 HhEGH A
| o HAZE e gl aPTT 9% 842 33 9]
g HHERE aPTT A3 o] H A& & =25 ¢ DMSO9
aPTT Hat 2] 9] v]&2 et

FOl MEaeX

¢ A dEEA
TR +EAFS A9 +ES5%7](HG53 Halogen
Moisture Analyzer, Mettler-Toledo International Inc.,
Zurich, Switzerland)2 &A3}gon, 2okl ZxHF 9 3
# S ACAC FH[1]o] ot 45t Hth & 22
2 Kjeldahl¥, ZA -2 soxhlet F&H, & 550°C A4
o g B4t £ flavonoid? 3 S 7|E£9)
B gk W [20, 23] w2t A5t on, 74249 AgE
18A17F HghE Wit &5k o gk =2 A 400 plof 90%
diethylene glycol 4 mlE % 7}5F322 thA] 1 N NaOH 40 ul
£ 93 37°CollA] 1AIZE BEE- $ 420 nmo A FFEE 573
StETH EEA|9FS 2 = ruting AR5}t 2 polyphenol
SFFe 2Z AN 400 plof 50 ule Folin-ciocalteau, 100 ul
9] NapCOs Z3H-GHS P H2o|A 1A BA T =
725 nmol A SFEE SATATH20]. BEEAdLEE
tannic acidE AHESFE T £ A9 % -9-ol+= phenol-
sulfuric acid¥-&, LT A9 % Lol= DNS HHE o]

ME

b=



g3teckel]. 22He) 24 AT 38 WEE W] BR
B2 rehf gt

&g 9 & FFol 47 0.8+0.2%, 0.1£0.01%,
+0.1%, D 0.4%0.03%2 UJERT Ao| uja), 24T =4
73S FETFFZ 905+ 1.3%0H o, 2EWA, 224,
9 38 stgFe 7+ 2.3+0.3%, 0.210.05%,
0.2% 2 15+0.1%2 LEh}, 58] A|ah5e] uls) 2
o] JFH R TS IASHAT. FHFE 293F 50°C
oA E@SAZT AL, vAARH A BHA= AHHL
W 4
ethanol £&482 5.6%°] 3 th Ku $[14] &
88 26-35%% EAgHdl Qo 2E28u|2 & E= 50%
E0] £33 5 ethanol @ methanolS AFE3IFH LR ZE o]F
o Aol A8 Aol AHEEH % B Az o
zpo] Sof 7]¢lstg] gt Bt £4 ethanol & E &
A4 298] 28 % 0|59 HREA ZIHE Table 19]
et 9lth n-hexane, ethylacetate & butanol £33 &2
+EL 47 25.3%, 3.6% E 19.4%0]0 20, B AFELS
51.7%5 AFA|5t4] ethanol FEE9] 50% o|do] 84 &
AAE & 5 Utk 3 F EuE € F S olE
o 2441} ethanol 2204 256 mg/g D 29.5 mg/gS
2 22 e Yo, ol A ELE g8z FUE
Hroh= W2 oy, Abefo|ut Al it} &2 s UE
Wolth2, 11]. £3] £ B3 E F ethylacetate EZ &2
B¢ T e 4§ EgE ot ko] 247 97.5 mg/
g I 152.9 mg/gC & 1] =22 30519 o, butanol Y
n-hexane £ E A= Z}7ZF 20-45 mg/g E 49-71 mg/g9)
e gFS Uy 3 $9 A9 B ARE >
butanol 8 > ethylacetate 2] > n-hexane £&40 2 1}
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Ehhon], BT 2% FAR BHOR dept ol
& o) GFHORE JUBYHOZE 957
3

o
Ba)gol g 84 B7} A3 Table 2

74 284
of Uehyiict. WA Ao SAYETE AR ampicillin

(1 pg/disc)®] 7% 8.0-34.5 mm9| BEAA| e Lepfjo] 7
3 A S-S Fstg e, 3 #A 2 miconazole
(1 pg/disc)®] A4 C. albicans®l T3] 20 mme] AFL-2A|g
<= Uet it 53 ethanol +&&(500 ug/disc)®] ¢ 1
= ST FA= P. vulgaris®}S. typhimuriumo] o 3
A 7.5-10.0 mm®] FFAA S Yetl oY, E. coli%
P. aeruginosa®ll QA& SAF 4 o] YefERA] ghgtt.
a=y 2ol deidde AF4EF S aureus, L.
monocytogenes, B. subtiliso] 3 25 U5 ot g+ TAS
Ueti 3lth. Ethanol 589 #98 5 A4 &
hexane, ethylacetate & butanol £& &4 &2l5
FEEO| et A FHAELS T e ¢
ATt 53| ethylacetate 28 =9] ¢ S. typhimurium
9 L. monocytogenes® A&F%E Fdro] thdl 14.0-16.0
mm&| 73 ALK A e e of(Table 2), ¥ 3$ ©]9
FAAE F4 D ethylacetae B3 E-S o] &35 HELA 7
A7 desitty gaE. ¢ £ FE2E 9 o9
BEBo|A P07 FHE BT e g,

=
9] DPPH 0] £7%< %713t A3+ Fig. 1(A)°] Vet
yich 272 AFE-H vitamin C9 29 50 ug/ml =
oA 79.9 £1.6% DPPH &A%< Vet o] ZrE3gh 4atst
L2 Fol3lgtt. LA A2 Fo| AL ethylacetate 3 &
o] 500 pg/ml FEA 76.6 £ 0.5% DPPH £A4%& Uehy
o] 74 028 2A%S Ugglon, I BeO2 butanol

Table 1. The yields of ethanol extract and its organic solvent fractions of Raphanus sativus L. leaves and their component

analysis.
. Yield Content (mg/g)
Extract/Fractions - :
(%) Total polyphenol  Total flavonoid Total sugar Reducing sugar

Ethanol extract. 5.6 25.00 + 0.05° 29.53 £ 3.01 114.77 £ 3.14 60.72 £ 12.91
n-Hexane fr.2 25.3 20.04 £0.72 71.29+2.84 53.85+1.72 37.89+0.62
Ethylacetate fr. 3.6 97.57 £0.86 152.91£12.21 96.98 £ 4.29 37.64+£2.39
Butanol fr. 19.4 45.32+0.72 49.64+£0.33 118.21£2.29 74.59 £0.88
Water residue. 51.7 12.12+0.19 7.99+0.00 155.32+0.00 82.28 + 3.27

3fr.: fraction, PValues are mean = SD of triplicate determinations.
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232 Lee et al.

Table 2. Antimicrobial activity of ethanol extract and its organic solvent fractions of Raphanus sativus L. leaves against different
pathogenic and food-spoilage bacteria and fungi.

Clear zone (mm)

Microorganism aAmp ®Mic Raphanus sativus L. leaves
(1 pug/disc) (1 ug/disc)  °E.ex. 4H. fr. °EA. fr. B. fr. 9W. res.
PEC 8.0 i - - - - -
. PV 34.5 - 10.0 10.0 8.5 12.0 -
Gram negative

ST 16.0 - 75 75 16.0 8.5 -

PA 11.0
SA 25.0 - 9.5 7.5 - - -
Gram positive LM 28.0 - - 15.5 14.0 9.0 -
BS 25.5 - 8.5 7.5 7.5 7.5 -
. SC - 20.0 - - - - -

Fungi

CA - 20.5 - - - - -

8Amp: ampicillin, bMic: miconazole, °E. ex.: ethanol extract of R. sativus L. leaves. 9H. fr., °EA. fr., 'B. fr. and SW. res.: hexane
fraction, ethylacetate fraction, butanol fraction and water residue of the ethanol extract of R. safivus L. leaves, hEC: Escherichia
coli, PV: Proteus vulgaris, ST. Salmonella typhimurium, PA: Pseudomonas aeruginosa, SA: Staphylococcus aureus, LM: Liste-
ria monocytogenes, BS: Bacillus subtilis, SC: Saccharomyces cerevisiae, CA: Candida albicnas, '-: No inhibition.

The concentrations of ethanol extract and organic solvent fractions used were 500 ug/disc, respectively. The clear zone
expressed was included a size of disc-paper (6.5 mm of diameter). The data represent a classical result of three independent
determinations.

100 100
£ A | £ ?3*3 B
2 an | 280 |
90 3%
% E
= 60 - 8)80 b
£ £
2 2
g 40 1 g 40 4
5 8
= 20 - wn 20 1
a
o cg .
100 200 300 400 500 0 100 200 300 400 500
100 1.2
£ C T D
2 a0 £1.0
2 =]
B =08 4
= 60 ]
€ 206
§ 40 =
8 204
g :
g2 302
o0 0.0 . ; . . .
0 20 40 60 80 100 0 100 200 300 400 500
Concentration (pg/ml) Concentration (pg/ml)

Fig. 1. Radical scavenging activity and reducing power of the ethanol extract and its organic solvent fractions of Raphanus
sativus L. leaves

(A) DPPH scavenging activity, (B) ABTS scavenging activity, (C) nitrite scavenging activity, and (D) reducing power.

Symbols : @: ethanol ex., O: hexane fr., ¥: ethylacetate fr., V: butanol fr., ®: water residue and O: vitamin C.
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2 FYFEAA 51.5+1.5% £2A5E YEFHSIH. 1
9] nhexane 23 9 E ZAEEL 119 14.1%9] b kst
DPPH £7%% el itk (Fig. 1A). E3F ABTS 274 5-9]
7%, DPPH 2451} 59314 ethylacetate +2, butanol
B3] 500 ug/ml EE O] Al ZHZF 74.7+0.6% 2 48.6 + 3.3%
275& et Ao dj2+2 AHE-E vitamin Co 29
12.5 ug/ml =04 91.8%0.2% ABTS £7%& Uehf9]
th(Fig. 1B). Nitrite 24 %2] 7%, ethanol %5, n-hexane
23] ethylacetate &), butanol 23 9 & AR Fo] 717}
100 ug/ml HE=oA 31.8%+2.8, 30.7+£0.3, 63.5%3.9%,
46.4+52% % 11.1+0.3% 2452 Uegdo], A o] thoF
‘6‘]— Z].Q_/d ol /\_Q_/d Htlg] nitrite /_,\_7—] 7‘52]_ (e} b‘ o]—_]‘l o]
25 & 4 YAUtH(Fig. 1C). Yo ZHLox ethylacetate
H3] > butanol £F > n-hexane £ > & AFEQ &£07
e, ethylacetate £3] o] t}oFst gFALSE B 7lo A 7}
A 43S o 4= 9l Slth(Fig. 1D). AAZ 2l A radical
2 A%5 9 IC5+= Table 3o YEFY 2 H, ethylacetate &
359 A DPPH 4 7%, ABTS 4 7%, nitrite 2459
ICs0= 247+ 222.12, 130.84 ¥ 69.44 mg/mlE E]o] &

Table 3. The radical scavenging activities of the ethanol
extract and its organic solvent fractions of Raphanus sativus
L. leaves.

Chemical/ Radical scavenging activity: ICs (ug/ml)

samples DPPH ABTS Nitrite
Vitamin C 19.17 7.40 12.05
Ethanol extract. >500 >500 >100
n-Hexane fr.2 >500 >500 >100
Ethylacetate fr. 22212 130.84 69.44
Butanol fr. 482.97 >500 >100
Water residue. >500 >500 >100

&fr.. fraction.
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0% F 7MY S48 FAESS Uehhdrt.
28 52 U 2u20| UM BY

FEA BH EBY A= A3 B A A8
e A2 e T, A9 2 A8 o o
2 P23 PAE B 28 EFREF2AY 24
AoAstel sseiol B4 AN AT ehhs PTC
Y A, WE $2AK Bl A Bl

o2t @ Aol et ATk Yu)st= aPTT(W QL

AR F7stAth £ AdoAe & 272 *}%
= DMSO9 7% 33.629 TT, 18.622 PT ¥ 40.52 9]
aPTTE Ueh Qith(Table 4). @A) FEAAZ AHEE L §)
oA HAREY: ZEYE)Y AL 1.5 mg/ml 5= A
66.522] TT, 33.8%9 PT ¥ 110.5% 9] aPTTS L}E}Lﬂcﬂ

/\s]- A TGALS By 3lH Ly 2&F0

5.0 mg/ml F =0 A, T34 7kt H]&f 1.784 9 ﬂ%ﬂ TT
1.28] A9 PT 2 1.384) QA aPTTE Yehfo] 33
A &S It} & ol A= ethylacetate £
oA F-7btol vla) 2.438) AR TT, 2.428) AR
PTE Uetio] otAnRle] BAst= 43 FEH 42
glstg o, 53 Y - 4L et = aPTTY
785 Tl vlsf 158 o4 AFE SaATE YEH
o], £4 ethylacetate #2&o] WA A A= i %
oA Al & 5 AN FF FHEE B 9 0|9
ARG AA 712k gk 2744 7t dasteet @
SEth B3 F3 9] Fudet &4 39| ethylacetae 5
=24 Yetddes J2Y Ru[7E L5k, 73
ethanol £&& £ ethylacetate =8 &9 A, F1EY
7164 AEaAEY Nde dasitha addEn 2 A3t
= WAL e T30l ¢F L2 4T #ut of g
A, FArs 9 A B4S 7L A= AAIEHH,
T3S o83 MEL AEFaA Y 7Hs/dS AAISEAL Sict.

QA+
o] #%3

Table 4. Anticoagulation activities of ethanol extract and its organic solvent fractions of Raphanus sativus L. leaves.

. Conc. Thrombin time Prothrombin time Activated partial
Chemicals/samples o
(mg/ml) (sec) (sec) thromboplastin time (sec)

DMSO - 33.6+0.6 18.6+0.5 405+11
Aspirin 1.5 66.5+1.3 33.8+27 110.5+10.5
Raphanus sativus L. leaves
Ethanol extract. 5.0 57.8+7.0 23.810.5 55.9+4.0
n-Hexane fr.2 5.0 38.6+1.0 217105 83.0+8.9
Ethylacetate ffr. 5.0 81.6+£12.2 45.0+3.9 >600
Butanol fr. 5.0 423153 23.6+0.3 52.6+2.8
Water residue. 5.0 242126 16.6 £ 0.4 441+3.2

Values are mean + SD of triplicate determinations. 2fr.: fraction.
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