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Abstract

The antibacterial activities of methanol extract and systematic solvent fractions(-hexane, chloroform, ethyl acetate,
and butanol) from Korean common type figs at different ripening stages were tested by the broth dilution method
against 8 representative food-poisoning bacteria- : L. monocyrogenes, S. aureus, S. enteritidis, E. coli O157:H7, E.
coli, Y. enterocolitica, V. parahaemolyticus, and S. typhimurium. The methanol extracts of unripened [ and 1I
showed stronger activity than that of the ripened figs especially against L. monocytogenes, S. enteritidis, E. coli
OI5T:H7, V. parahaemolyticus and S. typhimurium in 10 mg/mL. The systematic solvent fractions showed stronger
antibacterial activities than the methanol extract, even at the lower concentrations. The hexane fraction of ripened
figs showed higher growth inhibition than those of unripened I and II against L. monocytogenes, E. coli O157:H7,
Y. enterocolitica and V. parahaemolyticus. The chloroform fraction showed strong antibacterial activity in all ripening
stages against E. coli O157:H7 and V. parahaemolyticus. The butanol fraction showed better inhibition activity in
unripened I and I than in the ripened figs. The hexane and chloroform fractions showed inhibition activity of more
than 75% against E. coli O157T:H7, V. parahaemolyticus in 0.5 mg/ml. Each fraction showed a little different
antibacterial activity according to the ripening stages of the fruits and the tested strains. Especially, figs in the
unripened II stage revealed superior activity relatively and the hexane and chloroform fractions revealed the strongest
activity, followed by the butanol fraction, while the ethylacetate and water fractions hardly showed any activity.
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A9 AF AFH §77 FUH] AFFHUEA

9 AmAgel AGAWAN Loz gom, &
Ago] BANRE FAREA GAd) AANEA

o] &3t HEAF F Aok HAEY 9

g gAstaA st A7 8ws IdH
QtHBranen AL 1975, Lee BW & Shin 1991,
Kim YS et al 1996, Lim JW & Lee 1999).

S8 3 (Ficus carica Ly= ofEdl4d wtasyg o
HdEHT2 BFH(Moraceae)o] &3te A ER
AAH o2 600 F o9 FFo] £XstL, &
W A ATkl 74 WA o] &7 HFAR gy
A ATHE_LZRE 1967, William et al 1968, o] &
5 1980). F-35-#9 d4tAlE Lobrlote] FhE Tt
(Carica)A o2, ou¢ AAIFHQ FQoAAE o)F
% AFH F2eg vimA ¥yt gow gt 2
He AddA AulEl 3 92 H(Vinson JA 1999). %
uitel e 1930d 78 Age FXAM A
= BF2A sy Algete F2 AFE 9 @
Radrell A AwpE: glen], Azt 178 haol 1,504
M/To] ZAEI kAt E sH7Isd 1998).
Uy F A FEL BEA EF(common
type fig)?l B Al(Horaish)9} <473 =% 21 (Masui
Dauphine) 0.2 71-&o #&HW HEH7} 431 ¥
A% ol thpgg Folu, Aol AXA
&= &Aool 9lch(Kim SS et al 1992).

e oA iy g A 2 ol Fst
T fAg Mgt o, &z, Wuds, F
ol ol % Fo EFRVF e Aoz €EA
Gt = AFE Fto] PFEANS(HAFE) X8
A2 AFHI JGA DR 1997). F-3FE Fiol
23 {712 o] Hewm wnto] FeA =7AA
E 39z, @92 BEHEAQ ficno] F TFH
o] 9l oW (X143 1980, Kim KH 1981, Kim SS et al
1992), 2ol df, 5713, E8#H & (polypheno) 2| £-
Fo FYo2 Be ZEFFo W w1, A
UEE o] A1, 2d28HELS A7 HE
2~ S(phytosterols)]  #H=2~8) Z(lanosterol) 3  ~E]
ulH E(stigmasterol) 52 T Qe AATH
a2 dax rHVinson JA 1999).

Falrte] @9 AFEe FITHURY 4, 27
4 EFZH FF4EITH FASFEDo] Efdre
X 3 (Kang SK 1994, Moon CK et al 1997, Ryu SR
et al 1998)%}, 37 T it oSty HE
(Kim KH 1981, Kim SS et al 1992, Jeong MR et al
2002), ficin® AKEFH 2 A spFol FF AT

(Park BH & Park 1994, Hou, WN & Kim 1998) %
o] BIET

A7 2 YL JEH e et 58, 72
5 985 T L AR 715EANA A7t s A
o2 ¢#A YLK Shim KH et al 1989, Lim IW &
Lee 1999), F3td= oly7hA] o A4 AR w2
Aelgigel #d AT A €A A Pt o
A B A7 TR Al wE 545 et
stazl AEAIZIER S0 o2 {78 E o83
o R3# BEYES A 8F9 AFEd Ut
BRI ERE AN skt gt

n. Mz & gk

1. A|IREH|

2 Aol AMSS Faldes BEA EF(Ficus carica
L. var. hortensis Shinn)2] 3s}UQl <73 & 5.91(Masui
Dauphine) © 2 7~109€] AA dsZ=d ot A3
g AR Ad I9E HEFLFFANA AR

£ A3dAe FIAE A7E EH4@ELEE
EARL 19D)E A, 278 FFA Hn
2 FEE HMIE Hols AYIE J|ELZR m&H
I, vl&3 1, ¢ 5 3942 255t ARES
QtH(Table 1). AN 8E FZA71d wat fHAsS 7
mmPE FAR Z#A 60 C JEid BB HE
St A AL T

2. Aok & ALSHEX|

F&28& #712l= 1§ Al2HDeajung Chemical &
Metals Co., Lid, Korea)2. 2 ™ &&, il FE2YE
&, Aol EH ol E, F&& F& AHEsIRT

FH8d £3L A = Tryptic Soy Agar(TSA),
Brain heart infusion H}X|(BHI), Yeast extract-Casiton
dl 4wl %], Miiller-Hinton 33 8} A (Difco, Lab. Co.,
Detroit, US.A) < 121 ColA 1583 7FgE &5}
o ARgstEATH

Table 1. Classification of figs (Masui Dauphine) by
growth characteristics

Classification perci;org?é[:ys) Characteristics ~ Weight(g/unit)
63 volume increase 180+0.33
Unripened | N 23%)*
79 volume and 62.1+0.34
Unripened 1T weight increase (79%)
. sweetness 78.0£0.52
Ripened 87 increase (100%)
“"Figures in the () are the ratio of weight over ripened fig.
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3. 23l Alg A=

) vgE 255

v 1, &R 9 542 24 2069 wg
S8 24 RAZES &5t MZe gz 3
34 whEste] FE3 &8 @ F, 12,000 rpmol A
1583 94 £8)(Beckman, Germany)sta] 23 g
#3 o FA](Whatman No. 2)2 o#}3ldch AL
EobA 32~38 ColAM M4 AFEZ7](Eyela Type
N-N, Japan)Z 7}t % 3E38l] 045 pm membrane
filter2 o3 B#atd Mg e F2EL Azxsqch

2) gv) AFEYE
T Ve FEES 10T FHF ¢
o F FAARE o83l A, FEREFE, dd
oM EHOIE g1 Heg
22 &ojollA FHo] w2 2 &
& Byt WMESFEEH 55U dyes
#d wFHd G180 E

membrane filter2 o3} FF3lo] 2 RYEL A9}

e

4. NgEF
2aste FFRH Add AFTFFE FYw
A9 39 Fy deEdd BdEny 2od
EAdF 2 BEETT 8T S EGLol Ak
Escherichia coli (ATCC 25922),
OIST:HI(ZYHAY), Listeria monocytogenes(A At &}
W), Salmonella enteritidis( L& ) SHE ), Salmonella
typhimurium (A8 Q), Staphylococcus aureus
(ATCC 25923), Vibrio parahaemolyticus (9 3-o)3hg

@), Yersinia enterocolitica(3Le o} 518 ).

Escherichia coli

5. &F 2] Y HiYxEA

Ado) A+ 23 V. parahaemolyticus’= Yeast extract-
Casiton RIIAwjA ] HAxlo]4ste] BslQ,
THAgE ©E BE #EFE TSAC 23] A
st ALEStATE 2t #5& BHIO) 1% wgd &
McFarland nephelometer No. 0.5 & B x@go=z &
=& %30 #F 100 pL, 1x10 *CFUmLY} 5 &=
3to] 24 well plate(Falcon, Becton Dickinson Labware,
US.A)ol BHI wj#|& 900 uLd EF3 & FF &
100 LA BFFdo 37 C, COM)L7)(Vision Co.,
Korea)el A wlFstgich wf) AJzkmle}l ELISA reader
(Molecular Devices Co., U.S.A)Z 660 nmo|A] O.D.
{optical density)gt& HH3td HdZrIAzte] 273
AGE AFGZANTNL R F3ly 4 FFuic} HF

FF2 G A2A A1EQ05)

ol W FEed

AR ZE W Qs ArRsg

BEIFH & 19990 &3t
00%2 st gzl o
o 735 F2E A2 4930 4FERS &
A A EE 2% o|3+e] DMSO(dimethyl sulfoxide)
o Ho Wgg FEEL 35, 10, 25, 50, 100 mgmL
SRR A, FEEXE, AdloHoE, REg 2
HFE2 01, 02, 05 1.0, 50 mymL 5x2 27 sky
Z; well'd BHI®IA] 800 pL¥ 5§ o2 8% 05,
1x10° CFU/mLEZ 3o} 100 uL¥ BEe = 37 °C,
10% CO> wjgr]ollA 24X75<F vigalT) ke o
OD.E 660 nmol| 4] ELISA readerZ Z3alc] nAj&9)
ASY=E wEskd 7 79 FFBH L 2Fsigh

{1
o
X
1o
ook
=
i
o,
o
=
= 0

7. NEEN

= AE& SPSS v. 9.0& ol &3td EA AT 3}
Aot 7] dszet Srjo] WE 2 FFd o
ISR HEPEY HIFH EFoAE EA
shla, BAEANoR {ode AAsged, o=
0.05 FENA Tukey’s THEBILAALS QA ST

h
-

m, a4

kl

1. Pt HEE F580 & o

fsd I, vERl 9 453 92 F&3)
A Z 5 8Fo disl] 35, 10, 25, 50, 100 mg/mL 5=
E AR 29, BE dddTE FEEY 550
Zhgel met ooz Agol dAEE How
Bl O (p<0.001), FH(Jeong MR et al 2002)00A K
33k vpek Zo] Ralhe A4Fel et 3%} FolA
WA 7MSIFR o] Kooz Fvlsld 9
9 Beolle MaeEE: Jo g5 e wEE 5
o] 238 JFgEeR AL Y. enterocolitica 9} .
pphymurium®] 37¢E FANIe AT AUk 73
o ded=d e FHBYS vsH G vigH]
oM L monocytogenesE HIE3F ZE ALEF T o
&) 10 mg/mLEy =X FE F2 AHEde B,
gste 92 sRdAMe As &40 FHEA &
o 25 mgml )4 FEAMFEE AR As)
e Hol7l AlFstt 53] 50 mgmL FHEeIME
et HebE3EE] S aureus$t Y. enterocoliticad))
gt Asig-go] moft AT AsH EE F2Fo|
EE A TE AHEste o2 YehgtiFg. 1)

i

]
=, i
2

Lol
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g. 1. Antibacterial activity of methanol extract from figs against Food Poisoning Bacteria.
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Moon CK et al (1997)& F-3atie] 53 o T FEEL 500 ppm A7F FEAA 4G H49
&3 2B A Klebsiella pneumoniae, S. aureus 71 A7 delg B AFdET 3 RN Y A
el V. parahaemolyticusl A 73 FHEHE 4e BErth Yang EJ et al (1999)2 g2 EFZ
e TR Basty 2 AR FEFHLER W =0 ¢ A2AEFNAE o FEAEAAN |
parahaemolyticus9l ] A EAHE& RESw Han EE 59 FEAEAA 2 FHEFE B
IS et al (19942 34, ¥F, ¥ I ¥UF U, E coli OISTHIAN = 7o) gvtn B
#2E9 L monocytogenesd] T3 Aol A B sk

Table 2. Antibacterial activities of systematic fractions from methanol extract of unripened [ figs

%, MeantSE
Solvent Relative growth ratio(%)
Fractons (o8, Lo Sawews  pel SR B i R
00  10000£1.13  10000£121 100.00+0.88 100.00:093 100.00+121 100.00+0.74  100.00:0.89  100.00£1.11
0.1 102514146 103.08+11.01° 9328+1.10° 94.63+2.50° 93.22+10.10° 99.52+1.58° 85.25+7.10° 102.99+10.18°
02 9593105 102.15+1023° 89.43:070° 9649:168° 8698+1.70° 9396+1.18° 79.3549.48" 102.58+2.54°
Hexane 0.5 79.89+1.55 101.58+1127° 61.97+094° 84.04+1.72° 77.18+094° 87.06+089°  6525£2.01° 99.49+136°
10 5812087  9359+1242° 5105:2.14° 69.84+084°  66.58£2.14° 64.70£143° 50744045  93.06+2.04°
50 55261091 7557#327° 45.63:056" 50.39:2.80° 60.1410.56" 43.36:0.56" 39.54+1.64"  88.65:1.52°
p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
00  10000+094 100.00£0.65 100.00£1.32 100.00£1.10 100.00:092 100.00£0.67 100.00+1.09 100.00£1.20
0.1 82.15:10.39° 92.39+12.12° 75.72:+1.31°  44.47250°  90.18x1.09° 91.70£1.58°  4740+155°  88.65+1.31°
02 82.43+12.31° 8752¢1.81°  71.65+2.06° 2795:1.68° 8561:1.06° T1.75:1.18" 32.74+0.67  8631:2.60°
Chloroform 0.5 7671+ 120° 83684167  44.14+1.03"  2699+097° 7855+0.64° 6259+0.89°  14.71+2.84°  78.29+1.88°
1.0 6521+ 310" 77.75+041°  40.62+1.14° 1796063 72.93:0.76" 2506:143" 1897:0.63°  62.18+2.0°
50 6107+ 167 7255+067°  3L61:072°  199+051° 6247+146"  7.18+056" 747232 5611353
p-value 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.001
00  100.00+1.18 100.00+1.11 10000078 100.00+0.68 100.00:0.87 100.00+0.92 100.00+1.15  100.00+1.09
0.1 99.23:1.80° 101.09+10.39° 100.71:10.37" 100.481.76° 100.34:10.01° 100244190  95.13:9.84° 100.67+3.01
02 91.74+1.73° 100.61+10.54° 96.67+10.54° 99.45:0.80° 99.16:9.99° 99.11+195  88.86+1.16°  99.58:10.44
Ethylacetate 0.5 86.73+146°  99.91+135° 8685233 9405+1.13° 98.13:1.16° 99.18+1.07  85.03%1.12° 93.85+1.04
1.0 77.09+0.19  9597+1.26° 69.73+0.62° 83.60+1.41° 93.60+1.08° 97.12+0.69  77.71+140° 9335:1.33
50 69.12¢1.00° 87.07+1.04°  61.08:0.74" 7244+096 8258155  94.04:0.13  70.18%1.10"  9321:1.13
p-value 0.000 0.001 0.000 0.000 0.000 0.016 0.000 0.065
00 10000201  10000+1.19 10000:1.02 100.00t0.79 100.00:0.93 100.00£1.14  100.00+1.53  100.00+1.11
0.1  103.92+10.65" 102.68+10.51° 100.09+10.08 8026+1.83° 98.02+10.11° 175.6245.78  15533+12.86" 148.66+30.18°
02 10598+1006° 103.97+10.11° 98.72+10.46° 59.1842.09° 94.70+2.10° 190.15£6.05 158.67:12.23° 14594£12.41°
Buthanol 05  91.55:1.70° 87.99+198" 119.74+13.04 3530+271° OL86+1.11° 21338+10.31 43.75+0.19° 139.57+18.50°
1.0 48.304249°  84.14+194°  49.63+0.37° 20.12:1.07° 27.02:0.73 181463035  32.11£1.79" 137.9310.33
50 3029:0.70° 8535374 3543:067°  124:146" 31.53:1.04° 148.13:40.10 568038 110.26:10.99°
p-value 0.000 0.001 0.000 0.000 0.000 0.282 0.000 0.000

" Values with different alphabets are significantly different at a=0.05 by Tukey’s multiple comparison test.
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2. F&lat S0 ASEEE2

O =

57 SN

Zu -

ARG - olge

89

A& &0l 0.1~50 mg/mlL(100~5,000 ppm)2)

= WeelA YR

TE JEFHLE fFYgFoz
24 velgti(Table 2~4). 2 BgE 7
ggol} ool ol ERF
e dAy 222 ¥E

‘:’Q@Vﬂ

ERa, E28AME

oA ol BadAE AEE AN

veR ], flsdl 9 95799 WegFEE
2HE d2 Bl ASZIEEEN, FEERE, gL T8l w2 K
ot doolE, REE, E)& AL 00, 01, Boe F40]
02, 0.5, 1.0, 50 mg/mL %2 g sty FF& PAZ 2 AdRBHS
@2 ZF3 R 753 8o £EE9 FHEA Hek FHE B

2 dsdzet £ ma gdgFd s 4% shA] ghgtrh

Table 3. Antibacterial activities of systematic fractions from methanol extract of unripened II figs

%, Mean+SE
Solvent Relative growth ratio(%)
Poios (O e Sawes il Gtn Bl Lamw b e
00  100.00£1.10 100.00£1.20 100.00+0.89 100004074 100.00+1.10 10000+1.02 100.00+0.84  100.00+0.96
0.1 35.02£095" 92.40: 1.74" 100.51£9.89°  94.15:250° 99.44:11.40° 94.15£¢1.60° 91.66+ 853° 9535+18.01°
02 29.02+0.58° 8409+ 150  9599:357°  93.04:1.68° 9691:2.10° 9495+1.07  89.56+1047" 87.82+18.50"
Hexane 0.5 2693:0.89™ 71.62£10.00°  87.515.03° 83.60+0.72° 86.99:131° 86.86+2.19° 744+1.17 86.62+12.24°
1.0 2392:023" 6575:129°  83.93+128"  45.44+0.85' 84.93:502° 7647135 7050+1.68°  83.35:1.21°
50 2247:130° 5353457 86.76:846"  41.09+2.80° 7L37+1.12°  71.55:1.10° 6251110  73.50%1.31°
p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
- 00 10000 100.00:1.01  100.00:0.82  100.00:0.96 100.00:0.87 100.00:1.00 100.00:098  100.00+0.87
0.1 83.38+039°  9420+1.86° 9352+9.04° 49.20+0.24" 9844+1.14° 8420+226° 59461053 76374348
02 81.88:1.76° 89.781.64° 87941125  3890t0.14° 82.32535  8327¢L10°  53.03+047  65.09+2.17°
Chloroform 0.5 70325141 86.27:1.16° 60.13+0.80° 14.05t1.00° 8699:152° 7644£3.09° 17.77+017°  61.89+0.86°
L0 6259+1.16"  70.14+1.01°  4542+031*  504+0.61' 4584:0.15° 51.564190°  3.14:1.68"  35.79+1.24'
50 54444428 61.09+0.61°  42.18+035"  005t085° 36.54+1.81° 2535t142°  093+0.10°  27.69+1.24'
p-value 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.003
00  100.00 100.00£0.94  100.00:1.02  100.00:0.84 100.00+1.18  100.00+0.89 100.00+1.05  100.00+1.11
0.1 98.55+1.58° 100.93+10.12° 100.92£10.79° 87.74+1.47 100.68+1034° 97.09+1.10° 91.55+10.63° 149.6916.53°
02 93.1411.43"  9854£1.73°  97.13%2.05° B281:1.03° 96.77+10.53° 94.47+059° 88.82+1.07  116.38+14.07°
Ethylacetate 0.5 86.79+1.15°  92.89+1.11° 9447:1058° 69.07:0.99° 9344:10.74° 89.35+0.59° 80.61+1.52° 102.74:1044°
10 78541037  92.90+136° 89.35+1001° 61.53+0.78' 88.7741041' 83.55+0.13° 74.86:105°  97.60+10.23"
50 73.06:0.70°  88.61+0.69° 83.14+10.06" 60.53+0.64° 85.80+14.7° 79.27+0.60" 7083:020'  9227+10.23"
p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
00 10000 100.00+1.10  100.00+1.11  100.00+0.92  100.00:0.65 100.00+1.02 100.00+1.14  100.00+1.03
0.1 113871011  99.51+1.34° 100.72£10.58° 103.04+1.02" 100.24+12.70° 204.47+10.36" 150.49+20.41° 153.58+21.30°
02 113.139.68  99.74+126° 98981003 104.02:1.30"  97.56+10.39° 201.03+20.07° 142.14£16.33" 139.85£10.12"
Buthanol 05 111754667  82.73+258° 117.92+11.04° 8535+2.00° 9549:174° 187.55:1052° 36.70:0.17° 134.15+4.41°
10 10L78:7.01  5129+0.81° 50.09+9.01° 6653:0.87° 40.71:0.19° 171.51+1056" 40.53:+1.02° 129.4310.12°
50 7758£1.56  31.96:0.11°  41.72+052°  30.39+091°  3377+0.19° 142.69+1021° 2322+043  7350+1.41°
p-value 0.486 0.000 0.000 0.000 0.000 0.000 0.000 0.000

"Values with different alphabets are significantly different at

a=0.05 by Tukey’s multiple
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comparison test.
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Table 4. Antibacterial activity of systematic fractions from methanol extract of ripened figs

Fdol 92 FdEdo] BgHs Aer A%

E. coli O15T:H73} V. parahaemolyticus= u) %3}

%, MeantSE
Solvent Relative growth ratio(%)
Paions (DR, RS Sares R o7l Bel el b e
00 10000:078 100.00:1.10 100.00:0.99 100.00+0.80 100.00+1.02  100.00+0.98  100.00+0.67  100.00+1.01
0.1 41841277 106.38+1.94° 86.24+273°  46.97:0.35" 98.08+12.07° 66.40£2.11° 5235:1.15° 89.17:226°
02 2744136"  94.88+191° 8§9.0242.53°  30.78+0.52° 94.85+10.69° 50.72:1.40° 35391083  86.50+2.20°
Hexane 05 2660:0.53  9476+1.65 89.77£129°  2936+041° 8897+1.16° 4690:1.09" 31.07:0.64 79.02:098°
10 24.14:058"  81.11+2.58" 80.63x1.82°  2630:0.69 7636+1.55° 4347:091" 1693:031° 72.76:133"
50 2174+152° 71431168 69.96:385°  2235:075  61.18+0.64" 3590:122°  841:3.90° 66.40:1.59°
p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003
00  10000:0.87  100.00:092 100.00:1.12 100.00:1.13  100.00:092 100.00£099 100.00:097 100.00:1.33
0.1 87.12+1.19° 90304272  7554+273  49.68+0.8¢ 103.84:10.79 74.49:2.11° 4646t1550° 81.87:1.38°
02 81.52+124° 83.47+1408 71734253  18.53x127° 1023631097 60.65:1.37° 3539:0.32°  86.32:0.61°
Chloroform 0.5 80.86:0.85° 7574141 6378129  851:0.62° 8897178  27.59:089° 10.53+4.01°  79.30:0.83°
10 7342+554°  73.15+129  2577+082  655:090° 80.84%2.19  2274:061°  355:026' 67.16:0.76"
50 60.56+049"  72.18+1.08  4727+385  8.14:154' 66.19:090  13.30:043  841:0.65°  58.15¢3.19°
p-value 0.004 0.074 0.003 0.000 0.000 0.000 0.000 0.000
00 10000091 10000+1.02 10000+122 100.00+1.89 100.00:+0.94 100.00+1.06 100.00:132 100.00<1.19
0.1 8566+1.39° 9072+1.55  94.64+1021° 9555+138° 98.25:161° 103.63x10.54° 92.42+10.37° 100.67+10.40°
0.2 86.72+1.45"  93.42+159  9293:9.88° 99.54:1.69° 97.35+1.51°  9656+1.32° 90.79+6.30°  99.58+10.18"
Ethylacetate 0.5 74.5840.55°  91.99+159  93.80+8.11° 8532+127° 94.07+144"  95.42+158° 89.04%1.12° 9385+L.14°
1.0 81.86+1.09° 102.75+1.09° 91.11+804” S5192¢1.19" 9391+1.86°  9526+1.10" 84.18x1.08° 9335:3.17°
50 78.60:047° 11059+123°  89.71£136"° 8731x114° 01.85+122°  92.83+1.13  80.95:191° 93.21£1.20°
p-value 0.001 0.000 0.000 0.006 0.002 0.001 0.000 0.000
00  10000:0.79 10000111 100.00+0.88 100.00+091 10000110 10000114  100.00£0.92  100.00:0.81
0.1 85.66+1.30° 10224+155" 87.68+1.12° 92.93x142  9373+146° 160.53£1065° 60.48+4.12° 71.70£1.21°
02 86.72+145° 99214159  83.82+053° 89214215  94.00+1.17° 15324x1357° 5585:121° 60.19:1.23°
Buthanol 0.5 7458+055"  92.14+183°  6738+058° 79.77+1.73  6445+1.74° 143.34£1335° 31.322071° 51.08+037°
1.0 81.86£1.09"  79.01:096° 60.58+1.46° 100.08+1.44  48.42:0.61° 120.66+15.02° 20142:043" 4137:2.19°
50 78.60+047°  62.82+1.11"°  5251+3.80° 9255+1.02 4420098 99.25+10.67° 1354+092° 3531:261°
p-value 0.000 0.000 0.000 0.520 0.000 0.000 0.000 0.000

"Values with different alphabets are significantly different at

B2z B A AR A152005)

a=0.05 by Tukey’s multiple comparison test.
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