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4. wanALRNquidrATy
n'ﬂ':m'i'-ﬂﬂ‘a’nLﬂunfg'uﬁ'mqu‘lwrﬁuu’?mﬂﬂﬂsz-ﬁmﬂhwmmu ATMITOULA
Tungunanaeselaidlu na191A7819 Pueraria mirifica (Kasemsanta et al., 1952) N2191AT8
WA Bulea superba WAZNIM9ATEAT Mucuna collettii ( Pengklai,1977) N9191A791 ﬂﬁlmﬁuﬁ.
aulassspulngannissumiinseianmrleremasayaTsquNg 9 srydmianaese
sfinuauiReanqriduieigiaus iilifanssuulsalds seuend uaziinasesiuns
Auug (Suntara, 1931) exnlAlinammaaaliadiavaruainianaaeiasnaingeinig
tamlszanmeurauisdenudnlaua tnoy aﬁnﬁiﬁﬁmﬁim NI (Sukavattana 1940) Wesann
fanaaateanaiansdrdglungaiiinesinsisu dqnsadioduge Muuealnsiau o
miroestrol (Jones and Pope 1964, Taylor et al., 1960) 4«1ﬂqﬁ'émﬁ'fﬂmﬁmﬂﬂwnﬂﬂuhwﬁu
4nsiugau (Jones and pope 196{}]' mzﬁqm mammogenic TunyusnAniald (Benson, et al.,
1960) ﬂfamm‘liuﬂuuﬂﬂhuuaﬂ'ihmuluﬁqnanﬁﬂuunﬂfwmﬂu lunsmasauiuetan
a1iA7 (Cain 1960) ud nqmﬂﬂm Wi ﬂ'\?ﬁﬂmﬂnﬂmmuﬂﬂqhw} na191ATa1a lAun
deoxymiroestrol, puerarin, daidzin, geﬂqﬁnn, ,ﬂalﬁzein genistein, coumestrol, kwakhurin
(Chansakaow et al., 2000%; Chansakaow el st, ® Ingham et al., 1986°, Ingham, et al.,
1986, Ingham et al., 1989, Tahara et af., 1asma:mﬂm THHANHINIIATRINIE NS
ATLANNTTNNNUID I SULRUN: ufu.ﬂ sazunzeflin nniinsAoflumandsraieatnaiay
FSH g LH q*xnmi‘ﬂﬁaﬂﬂum&mnuﬁ A (Jaroenpom et al., 2008, Malaivijitnond et al.,
2004, Malaivijitnond et-al., 2006, Trisomboon et al., 2004", Trisomboon et al., 2004",
Trisomboon et al., 2005, Trisorfiboon etal., 2006°) WazisinliRewmadingienyifodfundy
wiiRunsnamileufdatn (Trisomboon etdl, 2006°) fisieduAnwilussiunainwudned
winanniamateInasnsRuanhessndue AR dRs U A nelsyaniiou
TneliiitdAsan s fddla g aiden winivesiiue:1m saufl s w s inun e
(Muangman and Cherdshewasart, 2001) uarlidsngainisuiviessifesdetonis lag
naRAUAITATANEIUN2I9ATRIITUAIMIIIBIdAInAReuazR G Ia T ATART
(Cherdshewasart, 2003) mmﬁnnmumwm‘%ﬂmwua maqvisieainsialinuuy biphasic lne
Uena uﬂmni‘*muuﬁ fuanisied Y rRATRdUTUAUNIYEE (Cherdshewasart et al., 2004°)
AVIRAAMDILAINNANATETITNUGNBMINAAUNIASTY I0afuT Tl nuagn (Hela
cells, Cherdshewasart et al., ED{M“} nwudrarnaiilunararierasesitumatludiuing

wulmiannEadRuRasl uqnﬁmnw (Lee et al., 2002)
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Categories Chemical constituents References
1soflavonoids Daidzein Ingham et al,, 1986"
Genistein . Ingham et al,, 1986
Kwakhurin Ingham et al., 1986

Ingham et al., 1989

Isoflavane glycosides : gham et al., 1986"

kaow et al., 2000"

o— Ehansakaow el al, 2000"

I I ae

Miricoumestan hydrate Ingham el al., 1989
Sterols P-sitosteral Hoyodom, 1971

Stigmasterol Hoyodom, 1971
Plerolcapans Pueriicapene Chansakaow el al,, 2000"

Tuberosin Chansakaow et al., 2000°

Acid Tetracosanaic acid Chansakaow et al., 2000"
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Categories | Chemical compound structures Bioactivity effects
Isoflavone e Decreased the levels of resting
aglycoside heart rate, blood pressure, fasting
plasma glucose, blood lipids and
inflammatory factors (Liu, Zhao
and Zhang, 2006)
| = Reversed scopolamine-induced
Daidzein M.W. 254.24 ‘ 5 ; { 5w
s pr— h-) 1]-41-1'1 amnesia in mice which is an
T oxy-3-(4-hydroxypheny =i= , ;
g g . F:p o ) important factor in the treatment
benzo ’TM’ wdroxyisoflavone : .
; /M of Alzheimer's disease (Heo et
, / V// 9 al., 2006)
e £ F = : o Repressed telomerase aclivity in
' 2 5 4 prostate cancer cells (Jagadeesh,
@ < et al., 2006)
o \.{_g}‘ 4
' )Y ’,.'j * Decreased nicotine metabolism in
Genistein  M.W. 270.23 = .
s T human (Nakajima et al., 2006)
(5,?—Dihydmxy-3{mcmﬁ;;-4~
bcnznp%’runﬂ) S Rt £
Isoflavone T ﬁgtl'?nulaud glucose uptake in mice
- oo 0 g
glycosides “(Meezan et. al., 2005)

Daidzin M.W. 416.4
(daidzein-T-osglucoside)

o Promoted the  osteogenesis

proliferation and inhibit the
‘adipogenesis of primary mouse
bone marrow stromal cells (L1 et

a,7200s)

Genistin - M.W. 4324

(genistein-7-o-glucoside)

e Arrested the growth of malignant
melanoma in vitro and inhibit
ultraviolet light-induced oxidative
DNA  damage in  human
melanoma cells (Russo et al.,
2005)

* Prevented bladder

progression in mice (Singh et al.,

2006)

cancer




Categories

Chemical compound structures

Bioactivity effects

Puerarin M.W, 42338 'y

(daizein-8-glucoside) 2

¢ [nhibited glucose uptake into
tissues and incorporation into
glycogen in mice (Meezan et al.,
2005)

» Improved the  neurological
functions in male rats (Xu et al.,
2005)

* Exhibited anti-proliferation effect
on vascular smooth muscle cell

(Han, et al., 2004)

Chromenes

HO o

Miroestrol M.W: 3358

-

dod- i
PE gt J -

o
s 287 47 Jd
S 2 )
s » .‘

e Exhibited the effect on vaginal

comification, pituitary function
and pregnancy in rat (Jones et al.,
1961)

¢ Exhibited estrogenic properties in
MCF-7 human breast cancer

, 20007

fwatsumura et al., 2005)
y 2

(Chansakaow et al.

{ LIRS

\J

Exhibited estrogenic properties in
MCF-7 human breast
(Chansakaow et al,
Matsumura et al., 2005)

cancer

20007

Sterols

P-sitosterol M.W. 414

* Exhibited cytotoxicity to BC cell
line and antituberculosis activity
(Kanokmedhakul et al., 2005)

* Decreased secretion of
apolipoprotein B48 from Caco2
human intestinal cells (Ho and
Pal, 2005)




Categories | Chemical compound structures Bioactivity effects

e Exhibited strong inhibition on the
dRP lyase activity of DNA
polymerase [ (Shi-Sheng Li, et al.,
2004)

2680 ﬁiuﬂmqﬁum a17d1AtylunanaATaun e

y:"i q-ﬂ ﬁ\ﬂu Aoty [I q cychc AMP phos phcdleste rase

nUR Lﬁmuuﬂ*u"ﬁqﬁauqnmﬂn'ﬁﬂﬁuiﬂm@mufmﬂmﬂmumLﬂumnﬂumﬁnm

BAnsdanildnen TGN NMUATEEN’ wum&#amm rol WA stigmasterol TuNMLATEUAY

'Hﬂ"l?'ﬂw’l 2 ‘JIHHHFJFIJ?'

medicarpin, furmonﬂne'tmr 7, 4-dimethoxyisoflavone, prﬁﬁet]n and 7-hydroxy-6, 4'-
dimethoxyisoflavone, éeﬂ)q ns cytotoxic effects (Ngamrojvanich et al., 2006) #$18974491
naiAdauas AMasaiaayss oo ATIneee el e lifluadnaiding (Cherdshewasart
and Nimsakul, 2003)' #4238 TARENUSINAIATORAINA FRNA HIUNFIRTYIDATRANZITIA Y
Ul WYWMGF @ cells-Cherdshewasar et al.,;2004°)-8258 0ANEALIAN DA UATEUAILTUU
gauanmarUNmIATIBITAsRzTth g (Hela cells, Cherdshewasart etal., 2004°)
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Categories Chemical constituents References
Carboxylic acid Straight acid carboxylic acid Rakshp, 1995

(CCoed

3-hexacosanoloxy-propane-1,2- diol Ngamrojanavanich et al., 2006
Steroid Campesteral Mgamrojanavanich et al., 2006

Steroid ghycoside |3.5i.mg1gnl,1 Ngamrojanavanich et al., 2006




1-3-0-B-D-glucopyranside

Stigmasteryl Mgamrojanavanich e al, 2006

1-3-G-B-D-nl1.|cnpyimsldu

Flavonoid

37,3 -trihydro-4'-methaxyflavone Rakslip, 1985

Hgamrojanavanich et al.. 2006

(5,4"-dihydroxy-T-me w
Medicarpin \_\

/// ——

Flavenoid glycoside

Subba and Seshadr, 1949

da and Reddy, 1998"

‘Yavada and Reddy, 1998"

—
H"I'i“'lﬂﬁ4 I}ﬂg'lﬂﬂﬂ'lﬂﬂrﬂﬁm

Category

Chemical wmmnnd mcmrﬁ

Steroid

» decreased plasma cholesterol levels

AR TN

xanthomatosis

q
Campestml M.W. 401
(24-at-methyl-S-cholesten-3-B-ol)
Flavonoid | meo
I # Exhibited inhibitory effects on
L I phosphodiesterase isozymes with

Prunetin M.W 284 2004)

ICs; wvalues of 60 pM (Ko et al,




Category

Chemical compound structures

Bioactivity

Medicarpin M. W 270,28
{3—hydmxy-9-n‘rﬂt!m:;}{ptcmcarﬁan}
|

o Showed strong activity of the
antimitotic effects on sea urchin
eggs with ICsy values of 0.02 M
(Militao et al., 2005)

« Showed cytotoxic activity when
evaluated against five human cancer
cell lines (Falcao et al., 2005)

‘| '« Exhibited inhibitory effects on

induced human lymphocyte
blastogenesis in wvitro with 1Cs
values ranging from 3.0 to 7.7
mg/ml (Taniguchi et al., 2000)

(7-hydroxy-4'-methoxy-isoflavone)

» Showed estrogenic activity in vitro
and in vive (Booth et al., 2006)

e Exhibited the potent antioxidant
activity both in the cell-free and the
cell system of PCI2 cells (Yuetal,
2005)

. Hu.;tnan liver microsomes converted

Wnonenn to daidzein which

ml:nhlted cytochromes P450

(Roberts et al., 2004)

L] [l o ] J a
nanaietann fulioirunalug yndouresdadudiauiauds sxwfoudugan

nATIRNAAGTAIALY STA A8 Sampherdl quercitin uat hopeapherol %i':qﬂ’ﬁfﬁ'uﬂ’a cyclic

; . T
AMP phosphodiesterase (Roengsumran ef al., 2002) ARIELNIIATEUAS uﬂﬂﬂn{]ﬂﬁﬁi‘ﬂihﬂ

NAANTATAVEILSINNAATEAT WARIHAFILNITISTYIBUIRANLTIATUUN YTt 11U

(Cherdshewasart et al., 2004%) WAL TUNITUARINANITAIUNITIRTEY TBIAANETIUN

1AgN (Hela cells, Cherdshewasart et al., 2004°)
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| Category

Chemical compound structures

Bioactivity

Flavonoid

e Accelerated the tumor necrosis factor-
alpha induced growth inhibition and
apoptosis in MC3IT3-El osteoblastic
cells (Son et al., 2005)

e Up regulated expression of several

. tumor suppressor genes (van Erk et al,,

2005)

¢ Reduced superoxide dismutase activity
and increase the malonaldehyde
content in BNL SV A8 cells (Son et
al., 2004)

o Inhibited apoptosis in vascular smooth |
muscle induced by a component of
oxidized LDL (Ruiz et al., 2006)

e Exhibited the strong antioxidant
activity (Yu et al., 2005)

. Eﬂ?bned the strong antibacterial and

1 (HSV-1) activity (Ulanowska

I~
Kacmpfmﬂ M.W. 286.24

4H-1-benzopyran-4-one)

(3,5,7-trihydroxy-2-(4-hydroxyphenyl)-

etal,, 2006; Lyu et al., 2005)
o Inhibited aflatoxin B(1) biosynthesis
in Aspergillus flavus (Norton, 1999)

Hopeaphenol M.W. 906.94

» Exhibited murine leukermia P-388 cells
with ICsy of 5.7 pM (Sahidin et al.,
2005)

e Exhibited moderate activity against
methicillin-resistant ~ Staphylococcus
aureus and Mycobacterium smegmatis
(Zgoda-Pols et al., 2002)

s Showed potent inhibition on the
biosynthesis of leukotriene B4 and
strong antagonism of the histamine

acceptor (Huang et al., 2001)
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(Adlercreutz et al.,1991; Ingfam et all,wg?. Kiippel et al..1997) anslunguidinealnsiay
Tﬁmwfuvluﬁmuﬁmﬂaaﬁﬂ‘}"n‘ammmﬁﬁlmﬁmﬂﬂﬂwm‘hu A9 genisteinias

daidzein *ﬂ'i.ﬁmmi-ﬁﬁwu.a*n'lﬂ'u.nmuuum@tn@mu‘im'ﬂmnﬂau"m‘lﬁ (Weisberger et

al..1998) 'I.uei1uﬂ:qﬂwﬂnmquﬁnﬁfneu:m‘inummfﬁﬂﬂutmu Ames test NUAS

gematem wudttansnAaeuuay 1auam'iﬂ1;1uqnﬂuﬂ':mu uf mauummmmﬁmmm
Adel adlunsdnassmn ansyTRluNrRe BB uianAMeuIastengunaaete Ta
dufismsznada Eniaiangsdrosdadutefinemeartreslszansnn ildiao
WAINUAILIDIRAETNTE Y (Cherdshewasar et al, 2008) RR1duiansAnRanauiug
NSRRI AGNINA n‘r'iim'1ﬂwﬁ’uﬁn1"}1m?m"';ﬂqﬂ#ﬁﬂun‘ﬂnmﬂﬁuﬁﬂﬂf:ﬁﬂ'ﬁqu
dmun iaiaThsB At isig Lo

Aan1snaseuwuuIend (Ames and Maron,1983; Mortelmans and Zeiger, 2000) ({lu
ﬁ%ﬁﬁmmwmﬂuqﬂﬁr*iﬂnmaﬁuq-n-wmﬂwaqmmﬁwau Tot\ddaunafiGu Saimonelia
yphimurium FegsieenquarianareRugan ssfifinusTRTIN AU WaTe A TTIARA
Arnidsnfviedenin Tadoulugiindenaliifialzans wazarrsathhlszynefldmnans
firanquidunensieiug1dan arsiilgrifuienaneiuiie arsiinumnRldudsnsi
inliAnasudisnfiviedemouridifussesdelidin Saillaniageianmantaniuansd

‘ A e :‘I [] [ L - L
sengnaRuNMaiaunFld ueafmnsienaeiufuisrlisdnilusaserfanienszfusinm
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- ‘ ] - t -y L
AUeRTNAIRTRangrBnanaeug AnluntmassuLuLendRdinsiRINmmasey Tay
L] sl - - - [ y -l o i -
draesnmaWifimmusddnnadroiunseglussuutecieldin Tnadenfueulniaindu 1a

Wilusiummuediuresdedldin i lfamnsonmaseuqninenaeiufldmiioutuegly
TLUL9RINTIR (Ames e al., 1975)

5. TuneuuarIE MR liunudde
5.1, WLNANTATAIINNANATENY NINALATBUAAZNINILATRY LamIATITINTE
ANsARABENIMENLANY NIANUIN AT 1 LS mmﬂ@'
5.1.1 uuﬁqﬁmﬂn'ﬁ:ﬁﬁwaﬂﬁ: sTusINNTAATeTlasne Meiife na1owde
119970 28 Sanin NaatFEelANN 23 SMdA uaznATEAIAN 4 Swda
5.1.2 nsanagsanits | aewidousingesdaednefia haudienues
13qV (Merck, éemran?ﬁ Wiaen 4 5u issaniunsasuen douflfuseamaadon
NITAIHNTDY {Whaman filter No.1, Wtrnan usA) i ldszmaaiiazatuaen
Fauieteq rotary evaporator (EYELA, Jhpan} uwdofudouiifuansananenn (Crude)

144

uﬂlﬂunnu'}um?ﬁnﬂwﬁa'hl {4,
5.2. iATEw SO uavﬂﬁﬂauqmﬁunmaﬂgﬁmunena typhimurium A lunmagey
(uamananisasIanaulUsfiures S9. uﬁ.ﬁﬂﬂﬂﬂﬁﬂﬁﬂlﬁuungﬁ Samﬂneﬂa typhimurium RN
pauamaluniAnuan ztln"mﬂ 1-4) |
5.2.1 Wit S9 (ﬁmes etal, 19?5] ﬁ'mﬁﬂﬁmmﬂﬁmmﬁﬂamunnuwms
nazsulatknummueRTN Tae@enldfumyinag aawug Sprague-Dawley Yiwiin 160-200
g (@EMIndRinaaewitTR ARTen wRAnaduniiaaywiandnaans phenobarbital (Sigma,
St.Louis, Missouri, USA) §28 iy B-napthaﬂavona (Sigma, St! Louis, Missouri, USA) lunAs
nezdulidunysiraeulnideaniniluGan 5 fufnsaiu ﬁﬂn&uﬂqﬁuwlﬂunﬁw 7
homogenizer HUF A9 1E9.6000 x g Weintan gouugauinlaiu 1y idasialinsasey
unlusiiuanniewladild faeideas Lowry (Lowry et al,1951) Faiawlasl SO Aanasald
Talunimeassuendasdesdilsfiuninnda 40 mg/mi (HiFua0 Cytochrome P450 Uszuniu
5.63 nmol/img Tls#u) Fuaasluniatuan gilnmd 4
5.2.2 \iuuwUATEY Salmonella typhimurium e TA98 (hisD3052, rfa,
uviB, pKM101) uaz TA100 (hisG46, rfa, uvrB, pKM101) SeldFuntsayasziannusun 3o

. 7 ol v
wiluazansianyds sz fiunsamaseupuaniRvesders 6 Ussns fe
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5.2.2.1 Histidine requirement (His ): MIAsIsaRUANARINTTEATIALIUANS
Wiydulmesuuafide manuan unnd 1

5.2.2.2 rfa mutation (rfa): NAIAABLAIINANIZOIUMFTNHUIRIA TG
sty dasnuueiiteaaaslalindusealedfiefeuuuniagad  nianuan
gﬂm'ﬂi"i 2

5.2.2.3 uvB mutation(uvrB): MINTIRABUAINAMNIIOUNITIBUUTN DNA
ypauuATiFy mawuan gUnd 2 /)

5.2.2.4 R-factor mutalion {pKMfﬁf}: ﬁ%ﬁlg%ﬂﬂﬂﬁﬂﬁﬂﬁﬂuﬁﬂmﬂﬁ G e
Lﬁu’d?:aH‘ﬁﬂ“lﬂ'ﬁﬂﬂﬂ?ﬂjﬁﬂﬂﬂﬂﬁ ﬂﬂﬂ'ﬂﬂﬁ'ﬁﬂﬁéﬂ'{u dunisdunanatineiie
pKM101 ﬁﬂﬁuuﬂfy‘?j;ﬁﬁf "ﬁi_ nlfFauz Ampicilin MAswan sl 2

5225 Spy/q:n feversion: MIATasaauNInateiuglsies Taelifinas

-mmnsxlawmﬂa

5.2.2.6 Sensij t-andard (yutagen nasArIRaeuqMBienateug las

al e ad
MUETUTIRTINRITLAL AT

w1 ¥R ansnane ﬁ’]ﬂmi‘n’@ﬂﬂwﬂu{mnijwﬁuumnw*mﬂnl'ﬁ'runu

aliA1RLUANEY N1 fﬂmiw A jj

5.3, ﬁ'ln"lﬂﬁﬂ'mJF}m 'ﬁﬁmmnmﬁémnmﬂq NIMUATELAY UATNIINATE

AlaesvasauuyLiend L) ‘I-'j;\‘;.'-‘-
o
Fughsou srm‘fn inmmq W 2 1nﬂ1mna&a =
1ANITNARELY ﬂun S9 mixture -

nqu1 wessufrsnef@eWufrasasaindaadie: nanarsaiandludai
ATAL(DMSO) BaZa1sa= 82t phosphate buffer pH 7.4 uaald e
Salmonella typhimurium, BNNaALL

ngx 2 MaaBugEFIUReNaAER U IR SainAded e Lalidasaiaasluans
NANRIENUTNIATEIU LASAITAZAE phosphate buffer pH 7.4 uaald
1.%11 Salmonella typhimurium AINAIAL

NEx 3 NAABY spontaneous reversion 1BIUUANITH: HANAINIATAE
(DMSO) UA @1 3R =R 18 phosphate bufferpH 7.4 LR 214 e

Salmonella typhimurium RTHAVAL
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ngu 4 ﬂmﬂuqﬂ?'arriﬂnamﬁ’uﬁwamrrianmuﬁuimm;w | HANANSNANATE
NUHIRTTI aslundy uazansazaty phosphate buffer pH 7.4
udnldde Saimonelia typhimurium AITNAAL

gan1maaeui 2 il S9 mixture

ngy 1 wemeuqvsnenmewufisansainaetine:  nanasaiaasludnia
azans  (DMSO), uazeulml S9  mixture udlddle  Salmonella
typhimurium muﬁwﬁ'ﬂ, :

naw 2 ﬂnﬂﬂuqﬁ.ﬁ{ﬁwﬁﬂjﬂWﬁﬁﬁgm’ﬁﬂﬁnﬁ'}ﬂﬂ'ﬂ: naNgrsanaasluans
nengaewtgH RIS uazeulml S9 mixture udald  Salmonella
tyhimusiim AANSIA

mju 3% ﬁusponlanenui reversion 49 UUANFE: HANFINIAZATY {(DMSO)
I.L,‘QQSB%mprture Liﬂ'ﬁghiﬂ Salmonella typhimurium RANAIAL

ngu 4 'nn}ﬁuq‘ﬂﬁmnﬂ’lH%qnqmmﬂﬂmuwuﬁmﬁqw HANATNBNATE
ﬁuqu“mﬁﬂu m'lwmau UaE S9 mixture Lkﬂﬂﬁwﬂ Salmonella
Iyphwwnum mnmnu/u

agar ) == GF

Top agar MARBLAILNS '
5.3.4 u'!".ﬂuu’.umqmunu 37 °C 14 48
5.8 547U reverant colonies TABWAAIMAAA N4 11U spontaneous
colony AT sATIIINAY iWefifAtenateiRfuaedid wdtiudantsrianany
Wiosg (SHmuangboon; 2000)sialdR iR AsAEIG VS dnudanguiudaesatsaied
wiNmMAday
6. NMTIATIENHANIIAD
NIINAREUATURGT nﬁ"ﬂi’]‘{ﬂﬂ: 3 uarlUUARZNGHNITNARD 2 UHUNIINARSDY
WUy Completely Randomized Design (CRD) wiaudiasieiuasatis One Way ANOVA fag
TUsunsu SPSS Version 10 uarlflszfiudrpnuiiiuimssansanansnsoetrafsusas o
FaA2NBY e (Survival Test) 189 Salmonella typhimurium §18Wu§ TA98 uaz TA100 7
ANENTY 2.5, 5, 10 UL 20 mg/plate Famudnfeududureansaiasinitafaadaien

L
nd1 2.5 mg/plate UsrAanauilluiwse Saimonella typhimurium MIGBIAEAUY
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7. HANTNARDY
anmsaiaarrsinfigdatnaiiivldainumassine ulsemalnelaeduautado

= i - =4 - - - -7}
7Inv89ad 1Y dnnudienuestfqns Wunet 4 fu ludng 1: 10 dau wdaaaniunses
uein doufifuresmasdionnsza1enses (Whatman filter No.1, Whatman, USA) ualudszmada
@ - B i e "
Yaza1ueen AILLATeN rotary evaporator wdnAudauiiluansaiavenu (Crude) Taldudana

|
[ 5 - (%) i 4
anwzuaziIminIeseddsainetvoulilumen 6 usy 7

-l f d
AT919N 6 UAAIANKIUZISIAIAN RSN IMENUIEINTIATET1T NIIATELEY LAENINILATE
-

ﬁ'mﬁlﬁ1nﬂﬁhﬁumauuuuﬁmjuﬁﬁuﬁmsﬁw

CEELRETE S | . AnvmEresEsAannetImeny
o \ -
> g e ‘-.- - f - ] -:
NIeTeINa (P. mirifica)” | @ngadedisnrasviiainmadeu Infuadit Peanut

¥ 4
j"ﬂ F 4 - -
/ -
& s !

NILATOUAY (B. superba)l mwﬁmﬁmmwnﬁmmmn finAunde Peanut

/ J

NINILATERN (M. collettii)

22
e

M%ﬁﬁﬁuﬁ'ﬂ&.}mﬂammmu fnAuussantzgn

e =’ - N
AT 7 uasaiwingese

' 8 &

q m"ﬁum WAZNINATEAN

g aﬁnﬂ;é‘:'anhaﬁﬁ Fi"l'?‘iﬁﬂt‘lf’l“fﬂ'ﬂ‘E-lil"lﬁ'ﬂﬁﬂﬂ!i'!ﬂ“ﬂ"lﬂ
(g/100g powder)
funa ST P.\mirifica | B. superba | M. collettii
wigsow/Bunhdhasifvawmang Feasy 7.68 5.34, 6.38
CTRER LYt LY B P entnd '3.76 7.74 5.78
dlaythauzda widesdauy 462 464 .
Weany LB 3.70 " ;
GIREY Uy 1.39 - -
LSRR GREE F) Alaa 7.50 5.28 4.12
F¥iu ung 4.26 . -
tulsds AU 474 . -
noauauiumauauiy QAR 4.34 4.44 -
g o
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!-.FI - L 1 = )
H’l‘i"lﬂﬂ 7 WAANIWMUNIDIAITAN ﬁﬂﬂﬁﬁ“ﬂ"ﬁljf‘l"l'ﬂ'.ﬁ?ﬂﬂ"l') ﬂ’l’]’ilﬁ?ﬂl.l.ﬁﬂ WaSNINIWATERI

(m8)
e e A Afataziminrasssataat ey
unasNnUAIL1 WY (6/100g powdier
aune [awin P. mirifica | B.superba | M. collettii
YRR/ UNTEHIA AN 4,90 4.44 -
Fmeyunsing ﬁ#tq‘tan 4.76 7.58 -
veimaaid L“'{”J?“I 6.48 5.40 -
rosay / fuwaungs 5.36 : S
snia/AINT _,f £ N 'Fnﬁjﬁﬁ' 6.02 5.40 -
wmiwiwiy. & 4 il 6.02 5.40 :
Yiazws a4 5.76 - -
NALAN/NALIN | anaues. 6.44 5.64 -
Ayydevdiyydes _ﬁumﬁ'@‘ 4.26 5.96
Aumsanuo S AsAsing - 5.48 -
nevuIY \“1 TAUNAY ,; 6.12 -
pdvvnder Fugi 406 2,58 :
thndeviinsede” WATINTRN 5.64 2.24 .
WILHNELM/NIENNS LN AIT1f3 5.30 4.13 o
vinfainga A 5.70 4.66 -
AraTaRmawi/eFainn MYIHT 5.88 5,22 536 |
WA/ 59315 2.76 460 -]
thnvienlnyie 17 4.86 5.20 -
vuaavef1ldes R BIE 4.58 - T
CEraty a7 - 3.69 -
NI Jumjs - 5.34 -
aundoim autung - 7.66 -
e Uszaousiug 7.92 - -
Yiwge TUNT 3.97 - -
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neauEaNasaUMIgVERanateRuguarAUnanaeTugAL It NAseLLLLIENAR IS
dursmeseudird@enlilunimessuliguaniiissnuiusieanisfovielifuanslunin
e~ - - s Al o L .
# 1.2 uaz 3 uazlunmeassuuuuendulaulammedeuidissunaiuestnlagld 9 94
Wit lAanuyinALaneug Sprage Dawley finafiTusFulu 89 Mustanldlifndn 40 mg/ml
ferzarurra lunimaseuuuuendld Tanimasesriaildnasauvilusiiulu so dqefd
183 Lowry Winufdunswlusfiunnmnsgiu wudnillusfiu 41.86 mo/mi 1w s fuszenlidauana

Tugilnmn 4

sunmi 1 nstiusudlulnilaes S, typhimuriom aewug 98 waz 100 Taouanialailipiead
W Streak AR Aaen g MEA ﬁl‘.ﬁ'ﬂ"ﬂumﬂﬁ%ﬂu: Ampicilin Taegy 1-
n,1-1 uﬂmdn’!5L'ﬁ:‘yTJENL%EJUH’MULW]:;%‘MJ’&HWT MGA TiAReudan histidine
Wag biotin @ugl 1-1 uaL 1-9 Lm:iNmrw‘i*m-rr'aat%U*.mmmw:;%amm&* MGA
fiaRoudan biotin ibethade LLﬂ:L%fa‘l.;fﬂw:mnm?{mmmmw:L’Eﬂﬂww

MGA ¥Laidl histidine Tauamsdalugll 1-n usri-a
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TATO0

-l o ar ome ale b - O "
gunmn 2 mstuduanwusnissluing S Gyphimurium ®E%iLg 98 uaz 100 (pKM101",
. 4 4 [ 1 3 [l -
rfa’, uvrB 3 mausnialatideanun streak SINSIUNILIEREMT MGA FilARaU
g fjiaus Ampicillin (2-n waz 2-A) AewATA pour plate; UL streak Wiy
L i . -

VHEIIUUIILN IS BB MIFTHAMABIAL (2-1_1as_2-9) WHiNA Clear zone
1 e P . v v - o ;e
saLiAE UG TuE Ampicilin (ATreliaresgt 2.0 Uar 2-A)  Tauamdde
UWAIAHA, pKMIQ 1SN AL clearzones, 981 crystal-violetidisc (AMud9e
Hg9933t] 2-n wae 2-R) FA@m NI EegRATUANTRNSRantuI8IANS

& | ;i - & [ - -
luanalug) uarlifinnadyaeadenimueniiesesq 2-9 uas 29 e

uad UV uvilunan 7 9uni
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TA98

TA100

n'*ru*m{iumlﬂﬁﬁmnﬁmﬂwﬁuﬁfimﬂﬂﬂﬁﬁﬂnmﬂﬂﬁ'rm uEWMIsRE T MGA
plate (n,9) Uas Lm:mﬂﬂf:ﬂwnwnﬂmﬁuﬁﬁfﬁ:ﬂwﬁﬂnmﬂﬁuﬁmms‘ﬁm AF-2
ANENYY (1) 0.1 pglplate, (3) 0.01 pgiplate: (arasiana L ugNIAT§IU
B(a)P Ao mildndu(R)10 pgiplate, (R) 5 pglplate 984 S. typhimurium &eug

TASE U= TA100
0600 ‘

g 0400 |
=
= y = 0.0027x- 0.0016
w0300 H
a R =0.9987
© 0200 -

0.100

0.000 r - . -

0 20 40 60 80 100 120 140 160 180 200

Protein (ug/ml)

nelsiuumsgiu BSA HtfunnulusAusous 0-200 pg/ml Temsaaneuasufly

8 Lowry annsmTusFunnmsgIu BSA anunsomsaaseuliunnlisivess 9 #

wiren ldvinfAu 41.86 mg/mi
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innimmageuidiaadu tneweoududuilsmanaudufivss S typhimurium
a1uug TA98 uaT TA100 wudh snsaiananaifesuansgramnuiufisseradiiniiae
TaeiiA LC,, winiu 153 wag 763 pg/mi mmﬁnmﬂ|.n?aLLnQﬂﬂnqwﬁlur:ﬁuﬂwnmﬂauﬁ
A1 LC,, MU 1,137 uA 2,096 pg/ml lue usiing wm?ﬂ'nwuﬁnqqﬁ'ifiiﬂuﬂigm A9anm
naAsea BN 0.625 , 1.25 uax 2.5 pgiplate WuansnailufinragsduuniiFonld
lunmasey deufoufsufunaiiiasninmageudat DMSO (negative control) IaaiilAn
LC., WML 3,205 uay 5,469 pg/mi unsuddafiunuafiFadanaramiuansu nmaaes
n?qﬁ’q’qﬂi‘uﬁnmm‘iﬁﬁ'\lmj‘mnmﬁﬂnfi:;nwzm?_aﬂnuﬁ:n*mLﬁ?ﬂum dalianmnsani
mf'nnﬂimq'nﬁn'ﬂnmﬂﬁ’uiuntﬁﬁuriﬁﬂmﬂﬁuq' faugastumnsad 8
Ml 8 wefidudrentiagsenuny S typhimurium 816§ TA9S uaz TA100 sadisais

VETLT8F8E I 4

Anaviny - weidudanuagsan (mean + SEM)

ARt 7 4
(mglplate) ., TAgs TA100

NNATETN 25 —— ”“E;l‘i 5.22° 78.28 + 2.69°
(P. mirifica) 5.0 _*4_-]__.8_! = e 51.04 £ 1.73°
10.0 36.67 + 3.57° 54.23 + 3.03"
20.0 35.36 £ 1.94° 48.54 + 3.04°
 mwisdeuns 25 60.72 +4.17° 41.74 + 147
(B. stperbd) 5.0 2427 £ 3200 3203 + 1.58"
10.0 6.40 + 0.05* 2943 + 1.12°
20.0 445 + 031° 13.83 £ 3.39"
namAed 0.5 34,15 + 3.69° 77.93 + 3.59°
(M. collettii 1.25 13.58 £ 3.79" 75.63 + 3.16°
2.5 0.68 + 0.37° 29.42 + 0.65
5.0 0.13 £ 0.08" 16.17 £ 0.46"

Means not sharing a common superscript letter in the same column of each plant extracts

are significantly different (P < 0.05) as determined by Duncan’s multiple range test.
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A9aN 9 qudsuneanaeiufIesatsaiasINNAATRINA NUVAARAe TayszmAne

patanaaauwLeNd S. typhimurium A18YUE TASS uaT TA100

PI (%inhibition)
Province Pose TA98 TA100
(RPN -S9 +S9 -S9 +S9
Chiang Rai 0.625 -33.00 £11.17"  -2496+13.82" 1843+£097° 4424+3.76"
125  430£7.75" 003:247° 3024+650" 4566+ 4.84"
250 324041124 5124383% 434804  47.75+ 1.66"
ChiangMai  0.625  -25.80%582 | 20.96% 1136 48.69 1398 14.40£5.18"
1.25 28534 616" | 193£779  -32.03+3.78" 24.88+8.42°
2.50 -34.71+348" 2653 £498" .56.81£19.92"  36.60 +4.01"
Mae Hong 0.625 1525549 081+146° 1923196 1221459
Son 125 A196£399% 4285947 34004643 19.03% 177"
250 7 13154403 5544346 36134416 1353 £328"
Payao 0.625 9.95 +0,14” ?;_gg 615"  7.65+649"  457+341°
1.25 723425 6158952  2487+590 4579+ 133"
2.50 21.52£4.05° tﬂga +£443 1695847  31950+4.11"
Nan 0.625 254+522° 15942637 [1940+493" 10271057
125.7 24924706 3622£237° 2183:166" -1.13+276"
2.50 0.68 493" 2447£6.95™  1895+421"  -4.66+ 438
Lampang 0.625 029+6.14" 857+ 10.84" 2605292  15.55+8.83"
125 3.58: 397" /) DLIGA 7365 2187+ 787 1594+ 7.81"
2.50 13:29£ 732" "22.16£ 6.66° " 1494+ 986"  2832+263"
Phrae 0.625 210,344 7.98° - 48646297 1 749+ 7:09°, | -8.35+4.06"
1.25 432243300738+ 236" 1792 £1P69 6.87 +4.59
2.50 032£270°  16.10+647"  562%777 4879+ 1.63

*P < 0.05 as compared with control.

Means not sharing a common superscript letter in the same column of one province are

significantly different (P < 0.05) as determined by Duncan’s multiple range test.

Results shown were mean + S.E.M. from triplicate trials.
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d -{ i [ : 3 E i i I|I-'l
A1919N 9 gEsunenateufIeeaNsaiaaINnILATeI199 N UMALEY Madsznalny

gotanesauwuLeNd S. typhimurium SEWUE TA98 WAL TA100 (1371968)

PI (%inhibition)
Province Dose TA98 TA100
(hupiee) -S9 +S9 -89 +59
Lumphun 0625  18.14+7.49° | A25:£663  S5.17£129°  899£357°
1.25 1641 £5.16% 24224 779"  7.19+324® 2021 +445"
2.50 277+403" , 954+378 1133421 21.17+£7.96"
Uttraradith 0.625 2644338 756+ 888  1983:400° 4.78+926
1.25 '1‘3_,_,39’,& 097" | 1.72£66.58"  19.81£10.52" -2.89+3.54°
250 12474 181 21755 548" L 42892137 043533
Sukhothai 0,625 720004 126" 2655+ 552" 2070543 26442436
125 © 8296 #0437 L 16.67£2.79"" 2508+ 1.19%" 34244227
2.50 -18.14 4 238" ‘«5 2 £548°  3329+4.79° 5595+ 1.52%
Phitsanulok 0.625 3.27 + 687" }1 15708 4755205 13122467
1.25 5.50 £9.19° 18417, 86" 30.72+£2.10  0.07+4.13°
2.50 4. 281938‘ m +4, 13°  38.61+422 33.85+8.29"
Phetchabun 0625, 13062462 2805+ 1258 13572789 1225 £ 480"
125~ 587492 16485 666" 1827+ 146  27.1443.16°
2.50 1705+ L.71° 2085023 7 1092+0.87" 34434282
Kam 0.625 262+428  -10.16£4.22°  2350+281° -12.63+297"
phaeng Phet 1.25 10:67 £ 353  7.02+614" 1721761  598+503
2.50 150940487 | 1.97:4.16"% | 7185+450" 3721583
Nakhon 0.625 S540£522% 1407+ 745  2857+669°  18.96+3.447
Sawari 125 7161 £381° | 1843 +225"1/ 3682495197 | 12.07+1.43"
2.50 294+357" 2358+1.26" 1478+355" 21.93+0.75°

*P < (.05 as compared with control.

Means not sharing a common superscript letter in the same column of one province are

significantly different (P < 0.05) as determined by Duncan’s multiple range test.

Results shown were mean + S.E.M. from triplicate trials.
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=l -'I':u i o L =i i ] l:'
MA19719N 9 L]HEB"I"IHI'I'Eﬁﬂ"lﬂﬂuﬁ'ﬁm’tmﬂH“i'lﬂﬂ']’l*]tﬁi‘ﬂ'ﬁ"l"l"l"lﬂLLHﬁﬂH"N'] ‘i’t'?ﬂi‘ﬁl.‘ﬂﬁ.t'l'iﬂ

FaeEnaRsLWULENS S. typhimurium A1EWUG TASS use TA100 (A191958)

PI (%inhibition)
Province Dose TA98 TALO0
g -S9 +89 -S9 +89

Uthai Thani 0.625 55.18+4.81" -1688+10.52" -2.18+851°  -0.43+3.26
1.25 1102 £669° 2073 &758° 17.03+£7.74 2172671
2.50 53741.96° ' 2828+2.36% 2575:443"  20.64+4.18"
Saraburi 0.625 0735673 | 907E1001" 1332£1.71° 1457£4.52
1.25 FO04£6,11 | 628+946°  2690+7.19 4204361
2.50 069450 = -694+896"  38.21+209"  20.30+247"

Lop Buri 0.625 BT o 39877 | 2487E555"  34240.16
1.25 -1477 % 0.43* a}zi{nz +462"  2487+356 16.66+2.21"
2.50 7.17+2.94" ifq,ﬁg +542%  794+13.03" 2587432
Phrachin 0.625 3045 £ 738" 5%63 +12.24° 105187  21.93+6.63"
Buri 125 $04Esr’  BETE3IAT  32:438"  4270:0.18
250 -1801#1106" -210£1.14"  81642.62"  54.74+6.86

Ratchaburi  0.6250 636+861° 2192241 | 282+738 494343
1.25 208219  1055£7.07° 1744707 27.58+1.96"

2.50 13.24£347" 1463 £ 548" ', 1.80+£544"  3267+4.61"

Phetcha 0.625 13.45+3.72  9.15+697  1948+3.00°  -2.56+5.14'
buri 132§ 14778 4 348% /) (12.85 £4:89°, 2745+ 1.18”  16.06 + 1.467

2.50 1610+ 624" = 2796368 ' 19.97+3.82"  7.99+3.04%
Sakon 0.625 157+ 464 4,64+ 193 1 1575% 3417 | 12,00+ 10,57
Nakhon 1128 6.43+9,03* 257+760 " | 1849+ PN1ES 21,02 +9.99"
2.50 1624218 031£373  11.93+442 1998+ 7.84"

*P < 0.05 as compared with control.

Means not sharing a common superscript letter in the same column of one province are
significantly different (P < 0.05) as determined by Duncan’s multiple range test.

Results shown were mean + S.E.M. from triplicate trials.
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(1)

WUGUIRT

(n) a1snanans

ARIINNINATELNIAE

- | - -
Aunenauug 1898158

=l
NINN 5 (N5

i

§74 AF-2 0.1 pglplate uax (1) 819rana1uWugNIATEIM B(a)P 10 pg/plate S.

0.625 mg/plate. (*P < 0.05 as

b2 ko

VAITHLTH T Y

=

typhimurium strain TA98

compared with control, set as 100% mutagenicity)
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A151490 10 qﬂﬁﬁﬁuﬂﬂﬂﬂqﬂﬁuﬁ'ﬂﬂﬂﬂﬁfﬂﬂH"I'Iﬂﬂ']"l']lﬂi"ﬂllﬁ*!"i']ﬂlmﬂﬂﬂ'w'] Wasznalne

AILAENARBLLLLLIENS S. typhimurium & 1UWUE TA98 uaz TA100 (A191358)

Dose PI (%inhibition)
Province TA98 TA100
(mg/plate)
-S9 +59 -89 +59
Chiang Rai 0.625 -555+976°  2255+3.69" -20.49+549" -33.54+6.74"
1.25 284+ 607"  2408£435"  -601+6.63° 1346+ 2.64°
2.50 2791 +£7.58" 5975258 3134569  26.23+493"
Chiang Mai 0.625 9471618  1096+579° -235+983"  27.10£6.05"
1.25 13674969, | 1580434 1345915  30.13£472%
2.50 50.39 + 3.?9"_.{ [148+8.69"  1.62+£58"  39.72:+2.08
Mae Hong 0.625 29804 653 356+385"  -693+857T 468 2431°
Son 125 M1 £1894 222751 . 465+5.12° 1683 +263"
2.50 8927 £4277 20495967 344:871"  14.06+0.36"
Lampang 0.625 -204110.07" 4.05+3.22° -1.58 £ 5.19° 8.04 +1.31°
125  B4.48+1438" Q_JGE L1531 300£269°  5.28+9.04°
2.50 -5464764° 21294901  -6.83£025°  3241£085"
Uttraradith 0.625 17204 1 /5" 1'}‘7.‘@: 845  -144+868 1.81+3.33°
1.25 T84%£895% | 038238 4871888 3674829
250 2794ETRI™ 2532139 ©932£529°  9.52+217
Phitsanulok 0.625 @ 852+541° 2404=1165  059+3.69° 5132+323"
1.25 -36.04 £ 636" 36785392 492264  40.13%1535"
2.50 3495 +1786" 5224 £ 7670  5.08+154 4153310
Phetchabun 0625, | 3261647 | 3889+7.28" | 2811159 -10.98+9.89°
1.25 2123+ 6,185 5876581 1297+ 1049"  -0.94+8.64"
2.50 $207x 7017 1 BN79+2968 /| 292 £833 - | 20.12+8.83"

*P < (.05 4s compared with control.

Means not sharing a common superscript letter in the same column of one province are

significantly different (P < 0.05) as determined by Duncan’s multiple range test.

Results shown were mean + S.E.M. from triplicate trials.
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A1919 10 []'ﬂ'ﬁﬁﬂuﬁﬂﬂﬂﬁﬂﬁ“ﬁ‘lﬂﬁﬂﬂfﬂﬂﬂ"ﬂﬂH’iﬁﬁlﬂ?ﬂuﬂﬂ"ﬂﬂuﬂﬂdﬂﬂﬂj viadszmelng

patREnAsBUNLLENS S. typhimurium A1BWUE TA9S uax TA100 (A1514sie)

Dose PI (%inhibition)
Province TA98 TAL0D
(mg/plate)
-89 +S9 -89 +89
Nakhon 0.625 2145+733" © 643£1028° 587413 10132453
Sawan 1.25 538£13.66"  949£629" 31.68+10.03 27.34+592"
2.50 4.71+237" 2 7.2951091° 1586+9.97%  9.07+11.96'
Saraburi 0.625 15.82%13.12"  4.05+3.35° 3.85+4.03"  21.39+331"
1.25 A9 781 | 12047320 21.27+3.60" 20.15+2.18"
250 _228£832° | 13374626 2533+0.63"  40.62+4.49°
LopBuri 0625 _#91041279" 344%56 -14022766" -1535%3.69"
125 & 3334 £1919" 46051657 | 316+333° 239+ 12.00°
2.50 12.89 + 9.96" é.;_ﬁl' 122 6,00"  2587+387  56.80+5.07
Prachinburi  0.625 (198383  7.19£808 9981807  5054512°
1.25 2 1.59 4:57;36-“’ {i_&gz + 0,58 1027 446"  17.93+9.28"
2.50 -1.00% 475" gg:ﬁ‘i 426"  3833+4.49" 551+ 136
Ratchaburi 0.625 2038687 573:£10.52" -27.49+592" 24.86+3.67
12544 1724517  3238+156% L.11.0243.00° 285141352
2500 31194409  1L63£919" 412791645  35.98+423"
Chachoeng 0.625 6.06+ 1232 2861 +8.15"  13.67+229" 2285+ 14.20"
s0a 1.25 13.60£8.16" -734+2.59"  1033+£4.60"  44.26+ 6.88
2.50 1431 £ 4:59% 1) 3222 £619, 7243 £7.69"  29.69 +3.93"
Sakon 0.625 2094649 T 658 1239° 7 2334+ 1460 -12.98+3.36"
Nakhon 1,25 -6.58+ 7.76" -, 12014 8.03%, , 43464 6.73% , 19.01 +14.19™¢
2.50 121990 1836* 0~ 7.38+5.81° 1 [ 12854 10222 29.71 £3.11¢

*P < 0.05 as compared with control.

Means not sharing a common superscript letter in the same column of one province are

significantly different (P < 0.05) as determined by Duncan’s multiple range test.
Results shown were mean + S.E.M. from triplicate trials.
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o i [ = =i L | i‘t
15190 10 QrssunenaeiufasrnsainaInnatAReunsanuussng vatlsunalng

maeianarauwLLENd S. typhimurium SEWu§ TASS uas TA100 (A134rie)

o PI (%inhibition)
Province TA98 TA100
ypiaty) -S9 +59 -89 +§9
" Loei 0.625 35.74 £ 4817 -1823£11.25" 12.12£2.76° 20.28+2.93"
1.25 5588+ 648" 12032 £9.165  23.36+2.88" 3237+5.92%
2.50 60.82£ 899 3B53L 162 23.86+441° 5022+ 883
Nong Bua 0.625 -1.024+631° i, 954% 1,100 11.86£3.29% 2230%5.14"
Lam Phu 125 274£167" |  20.63£8.09 2234+7227 30.84+641"
250 _20.03£0.83" \ 30.54£ 244 25394626 29.86+ 14.39"
Khon Kaen 06257 _‘,‘49.*3,5%‘11,:?2‘ “,_ =374 +£449"  2656+13.68° 29.99 + 569"
125 4 27150297 4782294 |, 35414960 2813917
250 34941233 126004667 22814952 26124240
Chaiyaphum  0.625 9.19£13.63" 36.15+ 198" 933631  34.522409"
125 784+ 1007 3666+568" 1793+ 1418 47424226
250 40194087 47084929 1174+1054 3147£373
Nakhon 0.625 7934865 ?j;il&;t_ﬁ.ﬂ I* 582374 16.74+4.63"
Ratchasima 1250 21.94%11.57""  1030£629% L 10554775  12.99 +7.83"
2500 1722+339" 1458£422"  1389+684" 18074959
Srisaket 0.625 “ -1.88 604" 853 £8.39° 195+ 751" 7.69+3.76°
125 -575+5.82° 328+848  -12.99+ 588  20.94 + 4.44"
250 :5.33 £676% 1 (298 1457, ~398+ 122" 3647 + 635"
Tak 0.625 SS55EA07 T T1935+£9.70" | 2657£595"  7.89£4.55°
1.25 26.74% 7.547  37.64 £8359" 4018+ 10.73" | 2575+ 2.08"
250 1396 5:19% (- 4192 £1.57 | | 2826+ 166" 38.02 + 2.66°

*P < 0.05 as compared with control.

Means not sharing a common superscript letter in the same column of one province are

significantly different (P < 0.05) as determined by Duncan’s multiple range test.

Results shown were mean + S.E.M. from triplicate trials.
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a1l 10 quidunenaieiufrsserainsinnausiaussanuuasfieg iadsmalng

AatanassuwILeNS S. typhimurium @ YU TA98 wax TA100 (AM31ama)

PI (%inhibition)
Dose
Province TA98 TA100
(mg/plate)
59 +S9 -S9 +89
Kanchana 0.625 38318277 -17.12+£5.85° 41.08+137° -1524+3.11"
buri 1.25 5.68+13.17" / A3M5£17.69" 2142+388"  4.83+0.68"
2.50 3398+£5.14" 16584859 5336+355 3379+ 6.90°
Chonburi 0.625 0.89£096° 1596£9.12° 581+100°  3.02+854
125 24274198%  41994225" 12944505 5028+631"
250" 904 £ 91?*‘3 94,15 £ 1.42  -11.86+3.34"  88.61 +0.24°
Chantaburi ~ 0.6257 6191044 = 943£598°  003£342 2555£5.03"
125 4 599+1172° . 1094+449" 558+559" 33.72£9.12"
2.50 28.76 +7.61" B, 3488£579" 3754+ 1344 3596+ 594"
*P < (.05 as compared mtﬁcdntml. i/ i

Means not sharing a common sugﬂs‘cxipl‘iﬁkgr in the same column of one province are
significantly different (P < 0.05) as determined by Duncan’s multiple range test.
Results shown were mean + S.E.M. from triplicate trials.



35

HromasSunp %

-4V

LN Eey 0Ty
180

lngeieg

regy Fumy
AonownEd
RUASTY 2 Y DOEN
posfu20i3w
1EL

UOSpYEN DOgaES
mg uyoenid
Moo

Ay we e Suon
1aesE

ey Jomy
LI O
wngdedngy
Uy Uy
pRIEA]
e ey
Foeduwmy
URAES BO{ER
oo JooH supy
ungqEya g
Ling dor

Provinces

(n)

)

= 41"
}

ij ungEAA

-

L

umydediey )
fonuEsiry
1y Buey

~ HE— WP

- E—] "D

-

HE—— 1 S0

=
=

=
=¥
—

o o e o 9
~ o =0 o =

LApmuadenpy 9

=
e

L=

g dory

LmgET )
ung ey
BT VDR
Lngey ey

BURSTY T U EN

Suedum-]
unguavg

uog Juop e
AeL

Ry Uy
noGppR ] Uotp g
ayesug

il J e ] e Suoy
unqum Uy
1940
vosfusouam )

Provinces

(1)

WUGHIAT

A8 (n) a1snanas

NAIINNTIUATEULAY

el

10 VBAIUNBNAERUTIBIATA

al
sUnann

B(a)P 10 pg/plate S.

nanaERuguIRs§Iu

§7U AF-2 0.1 pg/plate uae (1) A7

-l
typhimurium strain TA98 1 A 914 19 8 9 4 0.625 mg/plate. (*P < 0.05 as

compared with control, set as 100% mutagenicity)



160

120
100 -
80 -
60 -
40 -
20 -

% Mutagenicity

T

36

160
140 |
120 -
100 -
80
60
40 -
20

% Mutagenicity

05

Chantaburi
Chonburi
Tak

AF-2

Mae Hong Son
Chiang Mai

=
=]
BH
fref
H'I
=
5g]
H'I
H
Nakhonsawan [ =+
]
- l_'_i
———
=
Phrachin Bui ———FH*
Nakhon Rawhasima [ P+
Loei [—FH*
] |

IEEREVEREE e EEL ' EEBEERE
il EE
g 2 3 Eg:‘ 0 EH 0 &3¢
2 O = LI - g = %

- Z

Provinees

(1)

i ‘. 4 L Ly - i - a
gun i 10 graswuianateiufIssarsainainnataeTauasde (n) arsianatuiuguing

§7U AF-2 0.1 pg/plate uaz (1) ﬂ"li‘l‘iﬂnﬂ’rﬂﬁufu’l m731U B(a)P 10 pg/plate S.
typhimurium strain TA98 ﬂﬂ".l NPT 1.25 ma/plate. (*P < 0.05 as compared

with control, set as 100% mutagenicity



37

[ -4V d(v)g
- _.m”r 190] =[] mqueyd
H—— e SuemD .. ungEy 2
._.-.H- umgdedreq) . - unq dory
M umqrumpury - rey Suen)
J_”.lm.Hnnu Hﬂuﬂu = HOTUTS
) W= — L) " umydediey )
T ———— 4 w1 mg oy - el
e e . 100
ME | vosSusoqaw) - el LnquiuEy )
= HEL L = g W] FE Suon
—e=——] wopENopes 2 - uamy WOy
| unqeoq B £ - R P
TJ.I.L | ungquoy) .__w.. - RN | ung s
=t umgees - " fuedamry
—= " umgey ey uog Tuajpaep
el | ung unpengg eyisF3iEY uoyeN
—= | uawy vouy tejy Buwniy
H | uewes BN VB R LOLHES
(== e T LA B O
(M= Fuedum] 1y Esug
£ | ppmemn unqE ATy
== | opuEsig LG BIEG
= H uog Suoh awjy HnqEuEy Uy
=~ = — ey A 4 . : , oAU S0 3T
£28883898° gTESRTE”
Amuwadengy %, LAmumaseinpy %,

-

(n) AriaNaIEWUTH AT

L3

ATALAIAE
17U AF-2 0.1 pg/plate WAz (1) A1INBNAILNRUGNIATIIM B(a)P 10 pg/plate S.

]
-

(1)

2.50 mg/plate. (*P < 0.05 as compared

3+

&

Provinces

ARAFITANAITINNTI
-
MATTHMTHTU

L

M 11 gusFIunenatnug

e
with control, set as 100% mutagenicity)

typhimurium strain TA98

=l

sinw



38

Lmasenpy %

1wy Buen|

T !
z-4v -
~ S oruTId

LnqEuEgOUTY )
x _.l umgdedirg )
el
»* Tl. Uy oy

uawy UoLy L
» HESEEEEN °W fUTD
O EN DOUPES L
- i
wosiuaoyIm]]) - i
- = wosfua0q ey )
— "4 7] T8 SON
fitg g we eng Juoy *
LNGIES
Lm g unjoen] g '
" wmydediey) Gt
S——— WUBET Y VO EN -
B
o g i Uit
L
unqelig .M - amd 5
oS Z ™ X
-9 i
Aoy R
nqeTy ) Mg WYIEn
Lmqyey uog Juol Ty
WPEIEm[] pRIEm ]
Fuvduny | Emkeeq0)
ey Suey) SRR
g 3 BOLE}] BOPIES
URAMES UOP{ER] | gty
uog Buopy aupy « HE—— "9 0T
g dor] | tmgEyHey
ey Sueny

LHuuaseny %

()

aERUguIng

a13nan

(n)

NIATEULAIAS

a17anmsan

r

TUNBNAIEAUGT8Y

oty
bl

silnndl 12 q

7974 B(a)P 10 pg/plate 5

.
THIA

-

(1) @1TABNATLUNY

bl
r

U AF-2 0.1 pg/plate UR

0.625 mg/plate. (*P < 0.05 as

A

o

typhimurium strain TAI0D0 M AITHTHTU

compared with control, set as 100% mutagenicity)



39

Apuadeny %

.. -

OU{EN UOUPES
AEL

UEY oy
UBAMES BOP{TR]
120]

iy wre] g Foop
LN PU Ry
ungquIvs
umdedieg
gy 3
Lmquot
TSR EY DO
eosduRe 2
L MR
L ey

ung e
HafnEs
ey dor]
Fuedum]

nog Juol T
ey BuEmo
PRI

e Laa

pepy Suem

Provinces

(nj

160 1

TI'I

i

T

I

L]
'I'I'I'

I

i

b |

4

|

4

4
TII

Provinces

I

%
I1I

140 -

120
100
80
60
40
20

Armmadeny %

[l

0

diE)d
LINGUOY 3
g eAr ey
eosBuzoyaey )

e

ATNANRIENUTUIAT

LY

-

RomuEsd
LU D)
120

nyyg we eng Fuoyy

(m)

nepy Suwnyy
uaTy Uy

URMES WD ER

(1)

AL

<

1(wug
unqeIvg
o EN] UO{ES

L ELERN]]

ANTANAIINNINIATEUAIAD

veg Fuop ey
1y Bl

PURSEYREY DOYNEN

Fuedumy

-

pEIRIE]
kg dor]

LngEy AT Y
unquinal

o5 '
M 13 graAunianateiugIes

LGy Sy

=l

gunN

(a)P 10 pg/plate S.

51U B
ad

Ly

(9) A1FnanNAEWUGHIAT

e
-

§7U AF-2 0.1 pg/plate Ua

typhimurium strain TA100 fi A 218 14 3 44 1.25 mg/plate. (*P < 0.05 as
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AN91aN 11 QuisstuianaeRufeesssainaInneiAiauaIaINUMAIFne inlsumalne

pneismafeLuuLeNd S. typhimurium aM8WUE TASE UAx TA100 (A17195)

PI (%inhibition)
Province Pose TA98 TA100
(mgphets) -89 +59 -89 +89
Chiang Rai 0.625 0.40 £6.09° 20224351 282331 5.80 + 6.48°
1.25 5044563 2613:3.96" -877+4.15  -1.66+1.98
2.50 095+ 636" ' 38.03+£2.29° 1688+3.94" 39.46+481"
Chiang Mai 0625 0284506, | SA821422% 2237£327° 24912417
1.25 634 % 4.93" | 18,054 209" 3894£395" 4558+ 1887
2.50 14474559 251 £126"  2229+683"  50.55+4.907
Tampang 0625 _F23A2A 117" 0875634 G642 1039 29052531
1.25 413 £608"  19TTEILTET  8444371" 8497987
2.50 044 442" 27345455 -2664£3.96" 16.84£4.49™
Kanchana 0625 Al1gas }_j.ﬂﬁ‘ 2231 +489"  507+£822°  53.57+2.88"
buri 1.25 3514940° 7821+ 1657 1632+137" 87762717
250 T2748IF 8097413 43951320 92872054

e

*P < 0.05 as compared with control.

Means not sharing a common Superscript letter in the

=

ame column of one province are

significantly different (P < 0.05) as determined by Duncan’s multiple range test.

Results shown were mean + S.E.M. from triplicate trials.
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- 1
typhimurium strain TA98 a9 1814191 2.50 mg/plate. (*P < 0.05 as 100%

mutagenicity)
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L

A28 S. typhimurium A1EWUE TASE uaz TA100 (AsmAe)

Average of His*revertant colonies (Mean + S.E.M.)

Bt Dose Mutagenicity : Anti-Mutagenicity
(mg/plate) TA98 TAL00 TA98 TA100
-89 +89 T 89 89 59 +59 $9 +89
Mae Hong DMSO 29+ 1* 35+1° 094 3* 113¥4‘ 29+ 1° 351 99 + 3* 114 + 4°
Son 0.625 31+ 2 39+ g 114 £8* tzs ot L 208+11*  333+14° 327:10° 787+23°
1.25 32+ 4 50+ 5* 10 +0* 127%415;’ 207+11%  319+£17° 269+34° 728+ 32°
2.50 32+ 4° 46+ 1° 11246 130£3° 204+9" 318£21° 258210 776+ 12°
AF-2B@P 256+21°  388+27° 3312 1% §74£30% 2355 337+20° 4062 14° 8992 20°
Payao DMSO BT Ty 80P, e 231 ey =1 74
0.625 28 & 2° 47 + 4 96 = 2* 107+£5 25041 24415° 434+23% 0923+ 84°
1.25 29 = 2° 32+ 5° 90 +2* 1027 255%27> 242+14° 355+ 12 521 +25°
2.50 25 1° 55+ 4" 111 = 4° 100 = 9° 210% 17 22414  392+22° 578+ 17°
AF-2B(a/P  298+6" 3178 317247° _ 938+45° _ 279x16°  261+12°  477+32° 96357

Means not sharing a common superscript letter in the sarie column of one provinte are significantly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.E.M. from triplicate trials.

DMSO was negative control, AF-2 and B{a)P-were, positivecontrohas-standard mutagens, whem, tested, inythe-absence and presence of 89 mixture, The

revertant colonies induced by AF-2 at 0.1 and 0.0 pg/plate or' Bfa/P at 10-and'S pg'plate Tor 5 ryphimurium “TA9E and TA100, respectively.

3
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AN 12 granenateiufuacRuienaeTufrseansaiasINNIATeET (P. midfica) Wiusinunarae hulszmalng Aaisnaseuuunend

At S. typhimurnium AMEWUE TASS uaz TA100 (AT HFB)

Average of His" revertant colonies (Mean = S.E.M.)

i Dose Mutzgentcﬂj Anti-Mutagenicity
(mg/plate) TA98 TA100 TA98 TA100
-S9 +59 -89 '_'A+§9 -59 +59 -89 +59
Nan DMSO BED 340" _I6E P 7=5 B0 34+ 0° 76+ 2 1175
0.625 28+ 1° 33+2° 86+ 77 113‘;.%5' 2093+ 7%  341+28° 349211  901+60°.
1.25 28+ 07 37+ 1° 93+ 2 i:}s?j;:;' 225+ 15° 25918  340:15°  826=61°
2.50 37+3* 37+1° 89 £ 7° 115£3° 200+ 11° 305+£20% 35110  860+46°
AF-2Bfa)P 289+ 10° 362 + 2° 386 = 11* 9{:45:_:13* 301 £ 9° 405+ 14  434+13° 82+24°
Lumpang  DMSO 6La 572 101047 12046~ 36=4 57£2 10114 12026
0.625 28+ 1° 43 + 5* 91 & 1* 124£3%  244511° 304+£45° 281+16° 1053+ 68"
1.25 30+1 43 + 5* 85 + §* 80+5  236+4™  206+70°  203+8° 1053+ 88"
2.50 28+ 1° 61+ 8* 89 = 6 94 + §° 21012 403+24° 319+13° 900+ 36"
AF-2Bf@P 241+10° 32812  415c40" _ 1424 :85" _ 245+ 7T 330+ 12° 381+£27° 125747

Means not sharing a common superscript letter in the same column of ong province are significantly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = 5.E.M. from triplicate trials.
DMSOQ was negative control, AF-2 and Bjua)P-wete)positive conirel as-standard omutagens when tested inthe absence and presence of 89 mixture. The
revertant colonies induced by AF-2 at 0.1 and 0.01 ug/plate or Bfa/P at’10 and § pg/plate for 8. typhimurinm TA98 and TA 100, respectively.

6F
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#ne S. typhimurium AMEWUG TASS uas TA100 (AMTMFE)

Average of His~ revertant colonies (Mean = S.E.M.)

Dose Mutagenicity Anti-Mutagenicity
Province :
(mg/plate) TA98 TAI0D TA98 TAL100
-89 +89 -89 +89 -S9 +89 -89 +89
Phare DMSO 260 2710 301 Ty, 26 L0 AT 801" 72
0.625 23+ 2 30 + 3° 794 10° 129 i;" 280+ 7° 358+ 16 4725 889 + 22¢
1.25 28+ 2° 28 = ¢ 79 £9° 108264 (278216 311+2°  472£23°  765241°
2.50 28+ 1° 33 + 4° 91+ 10° 1347 264+5° 316:23%  414x11° 42011
AF-2B(@P 276+18° 386=19" 41925 "Bli = ggf_ 269 + 26° 37770 443+25% 821+ 14
Lumphun  DMSO 262 36+2 1132602 121435 262 B2 11326 1213
0.625 Y o 35+ 0" 107 = §° 12248  209%43®  319+30°  414+14> 1099+ 32°
1.25 27+ 1° 33220 11427 127210° 214:10°  345+22°  40426™ 961 16°
2.50 30+2° 29 1° 13+ 4 117+ 4 2490 5° 299 +30" 386+ 14> 947+ 62°
AF-2Bf@P 220+10° 322:14° 40312 _1046+38° 2567 332+ 8" 436+9° 121157

Means not sharing a common superscript letter in the same’golumn of gne province are significantly different)(P < 0.05) as determined by Duncan’s multiple
range test. Results shown were mean = S.E.M. from triplicate trials.

DMSO was negative control, AF-2 and BfaJP wWere posifive Control @s standand  miutagens whe testedqin the gbsence and presence of 89 mixture. The
revertant colonies induced by AF-2 at 0.1 and0.01 pg/plate or BfajPat 10 and 5 pg/plate for S. fypkimurium TA98 and TA10M, respectively.

L
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FNS1aT 12 qusnenaoRufuATAuienA ERUSEIA AR INNAIATEN S (P. minfica) WTLSINUNAIRT Tuszmaing FaefEnaseuuunand

#au S. typhimurium fEug TA9S uaz TA100 (A1713RE)

Average of His revertant colonies (Mean = S.E.M.)

Fepsfan Dose Mﬂtageuitﬁ:_.j_ Anti-Mutagenicity
(mg/plate) TA9S TA100 TA98 TA100
-89 +89 -S9 +89 -89 +89 -59 +59
Uttraradith ~ DMSO B+ 4 40 = 3° 06 =17 rmi;et a 78+ 4° 40+ 3° 96 + 1° 102 = &°
0.625 28 = 0° 40 = 4° w24t/ C A01E S | UT2+10° 3162268 3124247 792= 51°
1.25 27+ 2 41 = 3° 107+ 5° 128 ;{m 179 = 3° 288 £13°  308+30° 78018
2.50 26+ 1 414 113 40" & |39¥§; 205 + 6° 229 = 9° 21+1° 76457
AF2B@P 226=13° 31127 405=27° 854 i;}ff 23427 294+8  388:14° 75924
Sukhothai _ DMSO 02 372 =3 i3l =r 302 Tl li1=3  DBlzP
0.625 29 + 2° 393 Co4p5=7 131+ 4  215€16°  400:12° 3188 93633
1.25 26+ 3 333 ol18=2 133+ 5" 18127 369411 30211 B4l 5T
2.50 26 + 2° 403 97 = 12° 135 = 1* 310+ 1° 335+ 6%  268+15"  s562:31°
AF-2Bfa)P 284 % 14° 335+ 6° 402 £33° . 929+11° 270+ 4°  317x16°  403+16° 1285x111°
Means not sharing a commeon superscript letter in the samé\golumn of one province are significantly differeny (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.E.M. from triplicate trials.
DMSO was negative control, AF-2 and Bfa)P Were positive control a5 standard fautagenswhen tested in-the-absence and presence of S9 mixture. The
revertant colonies induced by AF-2 at 0.1 and 0.01 pg/plate or Bfa)P at 10 and 5 fig/plate for'S. typhimuritem TA9S and TA100, respectively.



sl - oo " [ Lo = = [ = E =
As1an 12 qMonanaIuwugLa cHuna NATMEMUTETBIRIIANRIINATIATEDNIT (P. minfica) INUSTNUWRIR 1 Tualszn H.hﬂ'r'_] RIEIEMRRBUULLLIWEN a

finel S. fyphimunium 8EWUE TASS uas TA100 (RNTHWFE)

Average of His™ revertant colonies (Mean + S.E.M.)

Daose Mutagenicity Anti-Mutagenicity
Province
(mg/plate) TA9S TAL00 TA9S TA100
-89 +59 -89 +89 -89 +89 -89 +59
Phitsanu DMSO 32+ 1° 42+ 5 Mi2= 2] - u;ais‘ 32=+1° 42 = 5° 112 =3 118 %5
lok 0.625 37+ 3 34+ 1? 124 £ 5¢ uﬁj__:;zn' Q236 33732 30727 896422
1.25 29 = (° 39+ 5* 120 423 113{-,& 1 217+ 7° 405+ 17° 223+9° 1040+ 137°
2.50 30+ 1° 38+ 4° 124 4 4° & 125}&3 241+ 18° 342+ 10° 198+ 13°  677+98°
AF-2 Bfa/P 284+ 14° 309 = 4° 337+ 18P llﬁs_jﬁié’“ 233+ 16° 343+ 11° 32243 1034+ 32°
Phetcha DMSO 23+ 0° 4=1 96+~ 134FA"_ 23 0° 4+1° 96 + 2° 134+ 4°
bun 0.625 27+ 1° 40+ 4* 1098 155+ DS§FJ3® 233429  273+25° B4+ 46°
1.25 24 = (O° 41£1* T o4z 131 = 4° 238 =g~ 273 + 9° 260+3°  650+27°
2.50 312 62+ 3° 113+ 4° 145+ 3" 187+ 6 260+ 12° 2838  585+22°
AF-2B{g)P  234%¢§" 311+18" 33118 . 990 +69° 225+ 3° 329 + 15° 318+ ™ 893 + 17°

Means not sharing a common superscript letter in the same icolumn of one province are significantly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = 5.E.M. from triplicate trials.

DMSOQ was negative control, AF-2 and Bya/P"Wefe)positive control as-stafidard mutagens ywhen) wested) i the abSence and presence of 89 mixture. The

revertant colonies induced by AF-2 at 0.1 and 0.01 pg'plate or Byg)P at 10'and 5 pg/plate for 8. typhimurium “TA98 and TA 100, respectively.
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#el S. typhimurium ANEWLE TASE uat TA100 (A1319Aa)

Average of His* revertant colonies (Mean + S.E.M.)

Province Dose Mutagenicif}r Anti-Mutagenicity
(mg/plate) TA9S TA100 TA9S8 TA100
-89 +89 -89 +59 -89 +S9 -S9 +S9

Kamphaengphet ~ DMSO 27+ 2° 35+£2° ?Qgﬁ’ﬁa-‘ 115;5‘ 27+ 2* 35x2° 99 + 5° 116+ 5°
0.625 28 + 4* 28+1° 08 + 3 v..;lﬂ'.% 4%\ 216292 310217°  350=11° 1028 +2°

1.25 27 + 4° 34+1 of + 4° PER |\ 108x8  261x16° 377217 8s7x24°

2.50 30 = 4° 32+ 2" 100E 1* ns;_;_;;%; 255 + 2° 27519 422177 946+ 40°
AF-2B@P 253+ 14°  313+5° 42948 LL051440° 221:4°  282+14"  459x23" 91424

Nakhonsawan  DMSO 281 B BB E 2NN ;i:; SNETFR L 3Bl g8 = 2" 122+ 4°
0.625 28 + | 31£2° 102 £7% 12749% % 223+6° 24718 309+22°  1040:33°
1.25 2331 3243 90 = 3° 164" 29847 235+ 6°  274+24° 11204 24°
250 25+ 1° 30£2° 93211  125+7  218+10° 220+7°  369+9°  1002£15°
AF-2B(aP 241z 4° 324 £16° 411£23°  1212x11° 2124 4° 288 +5°  434+13% 1284+ 14°

Mecans not sharing a commen superscript letter in the same column of anesprovince are significantly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.E.M. from mplicate trials.

DMSO was negative control, AF-2 and B{a)P were positive control as standard mutagens when tested in the absence and presence of 89 mixture. The

revertant colonies induced by AF-2 at 0.1 and0c0l jagiplate on BfejP-at 4 and Syug/plate ford. gyphinmerinm FA98 and TA100, respectively.
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fnb S. typhimurium SNEWUE TASS uas TA100 (RITFE)

Average of His revertant colonies (Mean = S.E.M.)

Dose Mutagenicity Anti-Mutagenicity
Province
(mg/plate) TA98 TAL00 TA98 TA100
59 +59 59 +S9 59 +89 S9 +89
Uthai Thani  DMSO 29+ 2° 38+ 2° WoET | 13=5 29 = 2° 38+ 2° 110+ 7 1135
0.625 29+ 2* 38+ 2° 8=/ 7 1356 399+ 13°  395+54°  513+£32° 759 + 9°
1.25 24+ 7° 41+ 3 1154 5 (12028 | 28422°  268:52° 4198  505:63°
2.50 241 40+ 2° 1184 712183 272216  244+0° 3777 6002250
AF-2B(@P 227+7°  341:33° 478 £12%°°C o743 258:16°  341:9°  512£39°  757+21°
Saraburi DMSO 2417 28+ 2° 84+ 6 121 a:—ét 24+ 1° 28+ 2 84 £ 6° 121+ 3*
0.625 27+1° 34 & 2° 93+ 1* 11522 21348 314 + 8° 276 + 3° 774 + 15°
1.25 28 + 2° 29 + 2° 88+ 6° 107 = 6* 20029  309+25°  232+20° 525+21°
2.50 26+ 2° 30+ 2° BT+ 124 3" 21424° 311:26° 196 + 3° 724 + 32°
AF-2B(aP 298+12° 299+23® 323417° _ 868+ 13" 216 5° 202 + 21° 318 £ 6° 909 + 31¢

Means not sharing a common superscript letter in the samedelurnn of pne province are significantly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.E.M. from tniplicate trials.

DMSO was negative control, AF-2 and B(aJP werepositive-centrolas standard mutagens-when tested)in the ahsence and presence of 59 muxture. The

revertant colonies induced by AF-2 at 0.1 and 0001 pg/plate or Bfa)P'at'10 and S pg/plate for & hiphimurinm TA9S and TA100, respectively.
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#ae S, typhimurium &MEWUE TASE uat TA100 (RT74F8)

Average of His™ revertant colonies (Mean + S.E.M.)

Dose Mutagenicity Anti-Mutagenicity
Province '
(mg/plate) TA98 TAIOD TA98 TA100
-9 +59 BT = 9 +59 -S9 50
Lop Buri DMSO 26+ 1° 41 +2° R :’:4’3'4' 26+ 1° 41+ 2 13226 124 = 4*
0.625 =07 39 + 3° 99 7 1384 3% M2+1° 322+23° 261412 1054+ 18°
1.25 31 £ 07 60+ 1° 0845 | (1665163 | 202%1°  261+8°  261+4" 91036
250 41+3° 51+ 6™ o6+§ . larLd 1 193+5°  303+12*  276+34"  808+35"
AF-2Bfa)P  264+15° 320 + 5° 347 #1250 1084 £15°0 208+ 1° 336+ 9° 349+ 16° 1092+ 18°
Phrachin DMSO 27+ 2% 45+ 1° 101 = 5° 1191;%:;__ 27+2° 45+ 1° 101 = §° 119 + 34°
Buri 0.625 28+ 2° 44+ 3° 102+ §* 122 2* 335465 2 407x26°  310£10°  TO4+47
1.25 282 0* 41+ 4° 1005  11720° 344526 338+15°  281+9"  508+35
2.50 27+ 3° 39 + 2° 100 < 4° I8=10" 303+3b° 349+18°  281+3° 40476
AF-2.B(@/P 269+25°  307=1" 363+18° 902+45°  257+31° 31113 307+5 912+ 73°

Means not sharing a common superscript letter in the same Coldmn"of Gne firolificetare §ighifidantly differeat(P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean + S.E.M. from triplicate trials.
DMSO was negative control, AF-2 and B{a)P were positive control as standard. mutagens when tested. in the absence and presence of 89 mixture. The
revertant colonies induced by AF-2 at 0.1 and'0.01 ug/plate or BfajPlat10and S'pg'plate for 8. fyphimurinm TA98 and TA100, respectively.
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fae S. typhimurium AEWUE TASS uaL TA100 (Riase)

Average of His™ revertant colonies (Mean = S.E.M.)

Mutagenicity Anti-Mutagenicity
Province
(mg/plate) TA100 TA98 TA100
-59 +89 -S9 +89 -89 +89

Ratchaburi 108 £0° K5 57 26=1* 361" 108 = ¢° 115+ 5*
112 + 8 113:&?16‘ 231+ 8%  357+5% 3676 113499

1114+ 8 133 5;‘53‘ O 243 +4* 325+19%°  372:10°  859+30°

115+ 10° <910559%  216+10°  31113°  373218° 800262
AF-2,B(a)P 340+ 15° 342+ 5" 1353 a=11s" 250+ 14°  365+8" 38227  1190%75°

Phetchaburi 104=1* [24+3%  28+2" 44+ 4 104 = 1° 124+ 3°
108 =7 123+ 4" 220+6°  334+177 331=xT 882 +31¢
17+ 4 1156  217£10° 32029 299+ 0" 724 +26°
124 + 0° 121 + 9 21414  265+10" 329+12°¢ 792+ 11™
267+15° 358+16° 3630 ~992+22° 255 + 5° 369 + 10° 412+6°  862=30%

AF-2,B(a)P

Means not sharing a commaon superscript letter in the same/¢alummn of one provinge are significantly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.E.M. from triplicate trail.

DMSO was negative control, AF; and B(a/P wére! positivel Coritrol 4s standard mistagéns’when testéd in the dbsence and presence of 59 muxture. The

revertant colonies induced by AF; at 0.1 and 0;01 pg/plate or Bfa)P at 10 and 5 pg'plate for S. typhimurium TA9E and TA100, respectively.
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fae S. typhimurium &S TASS UAS TA100 (AN319m8)

Average.of His™ revertant colonies (Mean = S.E.M.)

Phosince Dose Mutagenicity - Anti-Mutagenicity
(mg/plate) TA9S TAL00 TA98 TA100
59 +59 9. 189 59 +59 9 59
Prachuzp __ DMSO /LT /T WB=F /] 133212 | 2440 TFSL 1223 1332 12°
Kiri Khun 0.625 23+ 2° 48 + 6° 112% 7 122045 | G126 275:£13° 472:10°  1089£29°
1.25 23=1° 38+1* 114 £6° 128£3% 4 246+8°  265+13° 28834  1044:16°
2.50 23+ 1° 3743 114 120=9%, 24828 28115 515x40°  868£18°
AF2B@P 2714 315217 3502170501274 2388 0 255+ 9° 316+3° 38219 12972457
Chumphon  DMSO =2 =1 B MgEL s 2122 2910 TBxl® 10622
0.625 24+ 0° 32+1° 7417 1073 270£306% 3242155 404:17° 858+23°
1.25 28+ 1* 35+ 2° 30+ 3° 106+5"  289+28° 280:20° 419+28°  829:72°
2.50 28+ 2* 32+ 1° 82+ 4 107+ 5° 2027 370+17° 421:40° 822+36°
AF2B(@P 236+20° 328+10° 349+36° §73x37°  232+18°  339+16°  465£30" 834 60°

Means not sharing a common superscript letter in the same column of one provinice are significantly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean + S.EM. from tmplicate tnals.
DMSO was negative control, AF-2 and BfaJP were positive control as\standard mmutagens when tested-in the absence and presence of 59 mixture. The

revertant colonies induced by AF-2 at 0.1 and 0.01 pg/plate " or Bfa/P at 10 and-5pg/plate’ for S typhimurium TA9SS and TA100, respectively.
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AoE S. typhimurium A18WLE TAOS uas TA100 (R139FE)

Average of His™ revertant colonies (Mean = 5.E.M.)

o Dose Mutagenicity | Anti-Mutagenicity
(mg/plate) TA98 TA100 TA98 TA100
59 +89 . 89 389 -S9 +59 -S9 +59
Sakon DMSO B=1° 51:8° & 8624 _ LI9=% 3= 1° 5128 864" 119=4°
Nakhon 0.625 27+ 2" 37+ 3° 82 +4* 1145 266+ 187  375+9° 372+ 8 776+ 20b°
1.25 27£2° 46+ 4* 81£4° 10826  251=13° 366=14"  360=8"  696+25°
2.50 28+ 1° 39+ 4° 90 + 1* lii{}_.;l: 6" 273+ 16° 357£3° 388 +13° 704 +52°
AF2B(aP 253:12"  339%5° = 443450 9@?:3’5“ 271+15° 359=12" 44227 90076
Nong Bua __ DMSO 8= 9= 0 10222% 12321 TP L0 102=2° 123+ 1°
Lam Phu 0.625 28 +3° 3g+3? 106 + 3° 13342 279+ 19" 356=20° 415+ 7T 892 + 5°
1.25 37+ 3° 46 + 2 111 =5 121 + 4* 26719 330=15° 283+ 14° 758+ 23°
2.50 32+1° 39 + 2° 104 = 5° 137 26319 341+28°  359+£23°  668+21°
AF-2B(a)P 257=10" 349%18"  510+25" 923:46" 249:17° 332+ 9° 549 +29° 927+ 14°

Means not sharing a common superscript letter in the $ame column of'one provinse areSignificdntly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.E.M. from triplicate tmals.
DMSQ was negative control, AF-2 and B(a/P, wer@’ positive contrpl-as standard, mutagens-when, tested-in-the absence and presence of 89 mixture. The
revertant colonies induced by AF-2 at 0.1'and 0.01"yg/plate ‘or ByaJP at-10 and 5 pgplate for S-fyphimiaritnms TA9E and TA100, respectively.
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#nu S. lyphimurium SeUg TASS uas TA100 (AT1as8)

Average of His™ revertant colonies (Mean = S.E.M.)

) Dose Mutagenicity Anti-Mutagenicity
RRRChE (mg/plate) TA9S - _TAL0 TA98 TA100
-59 +89 -89 Isg -89 +89 -59 +89
Chaiya DMSO 26+1° 34+1° o 1 9‘%,’1]‘ 26+ 1" 34+1° 92 £ 3° 119+ 0°
phum 0.625 28 + 0 3241 884 37 116£2% | 334£35%  305+22° 480214 90418
1.25 29 + 2° 32+ 1° 89 =4* 12824 | 35928 336+24"  428x27°  836:30°
2.50 30+1° 3241 934 18 12054  335:10% 352216 38718 622250
AF-2B@P 29247  350213°  424=A7% 940=22° & 280+12°  345:6° 44616  856:67°
Nakhon  DMSO 271" 4221%  90:2 . I03=13¢ . 27=1°  &2=01"  90%2 10313
Ratchasima 0.625 24+ 1° 45 + 2% 372 13122° 28830 343:6°  411£15% 9804 24b°
1.25 27+2* 40 = 1° 93+ 9 1111 206=17 355+ 10"  368+25%  1062261°
2.50 25+ 2 57+2° 92 + 3* 126+ 2 284£2°  356+42" 349x17° 924 =20°
AF-2B(ag/P 270 4° 333+ 10°  449x15° 1258+87" 285:8° 372+ 6° 434 £29° 1217z 21¢

Means not sharing a common superscript letter in the same €olugn of ane province ares significantly different=(P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.EM. from triplicate trials:

DMSO was negative control, AF-2 and Bfa)P were positive control as standard mutagens when tested in the absence and presence of 89 mixture. The
revertant colonies induced by AF-2 at 0.1 and 0.01 pg/plate. or’ BfayP @t 10and S pg'plate. for S typhipuriuns. TA98 and TA100, respectively.
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#1981 S. typhimurium &EWUE TA98 uaz TA100 (RNeese)

Average of His® revertant colonies (Mean = S.E.M.)

Dose Mutagenicity Anti-Mutagenicity
Province
(mg/plate) TA98 TAI00, TA98 TA100
-89 +S9 89/ 489 -89 +89 -89 +S9
Tak DMSO TETL LT T4 g 272", ), 24=2 BT J4Lg 27%2°
0.625 22+ 1" 42 + 7° 70 £ 3% 132 % 4 253 +2° 267+26% 36212  561£29°
1.25 24+ 1° 50 = 4° 70 = 0° 125{; 2 300 + 5° 307+ 9° 324+9° 478+ 31"
2.50 27+2° 43=1° 75 %2 12345 | 267+12"  30824°  353=18°  465+23°
AF2B@P 273+13° 304+12° 328+168° 9016238 = 262:2°  263£1°  334:5"  891=31°
Kanchana _ DMSO 27 67 TPEE 109228 2:7 6= TFSG 109 = 2°
buri 0.625 24+ 1° 27+ 1° 79 + 2* 121=1%  35¢+2°  323+23% 297+12° 831 +15%
1.25 20+ 1° 25+ 2 81 +3* 120+ 3 243£3°  327+16° 29616 771 6°
2.50 18+1° 31+ 0° 80 + 5° 119 =5 279 + O° 308+ 7° 279 + 9 655 + 5"
AF-2B@P 232+11"  277+22°  315%13° _ 920+55° _ 256+12b° 296+6°  363:17° 887+ 55°

Means not sharing a commen superscript letter in the safne column of one provines ane significantly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean + 5.E.M. from triplicate tnals.

DMSO was negative control, AF-2 and Bya/P-were ‘ositive, control, as-standard, mutagens, when tested 4n, the, absence and presence of 59 mixture. The

revertant colonies induced by AF-2 at 0.1 and'0.01 pg'plate“or BfafPat'10and 5 pg/plate- for 8 syphimurinm-TA98 and TA100, respectively.
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a8 S. typhimurium &1Eniug TASS uas TA100

Average of His revertant colonies (Mean = S.E.M.)

Dose Mutageniciiy Anti-Mutagenicity
Province —
(mg/plate) TA98 TAL0D TA98 TA100
S9 +59 59 89 89 +59 ) +89
Chiang Rai  DMSO 270" 8= 0° 10F=3 /] 1385 27+ 0" 280 101£3° 1385
0.625 25+ 1* 34+ 2° 1334 57 128478 | 278+24°  258:13° 448177 11802 12°
125 30 + 3° 350" A=A 12954 . 273225 253155 395%27° 766 20°
2.50 30+ 1° 30+ 2° 121 TF 2139 i;:fgﬂ_ﬁ C189=11°  13428"  361:24° 65013
AF2Bf@P 245+23® 320=21" 320 = 8° 856 = ‘jé*f}_,; 265+15°  333+15° 372+ 4° 888 + 44°
Chiang Mai _ DMSO BET 1E% 4 97=10°.. 109=8 . 25=1° 312 97+ 10°  109%5°
0.625 323" 38+2°  (M03=5* 104217  233= 28 303+£16%  400+£48° 756 46°
1.25 26+ 1* 34+ 0° 955" 123+13* 22420 287+ 7T 429 £32° 726+ 48>
2.50 31+ 1 34+1° 84+ 1° 106 + 13* 12044%  302+29®  364:68"  626=15°
AF-2B(a)P 286+ 26° 346 + 8° 390+22° 1006+21° 262+ 15° 341 + 7° 393+ 43% 1040+ 221

Means not sharing a common superscript letter in the same ¢olugm of ane province areysignificantly different-{P < 0.05) as determined by Duncan’s multiple
range test. Results shown were mean + S.E.M. from triplicate mials:

DMSO was negative control, AF-2 and Bfa/P were positive control as standard mutagens when tested in the absence and presence of 89 mixture. The
revertant colonies induced by AF-2 at 0.1 and 0.01 ne/plate’ o’ Bya)P at 10and 5 :g/plate. for S oephipeurivm TA98 and TA100, respectively.
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Pt S. fyphimurium SERUE TASS uAt TA100 (R1514AE)

Average of His' revertant colonies (Mean + S.E.M.)

Fvariinc Mutagenieity Anti-Mutagenicity
(mg/plate) TA98 TA100 TA98 TA100
+59 86 +89 9 +59 59 +59
Mae Hong 26+2* i) % 115+ 1* 32+ 4" 26+ 2° 122+ 3* 115+1*
Son 314 g6 +0%/ 1064  314=13" 303+4°  441+35" 848+ 12°
475 T106+8% 4120450 | R12:47  308:11° 432219 740:11°
47+14° 12351500 13045 339:20°  245+25° 427434 766+ 24°
AF-2,B{a)P 339:£22° 390+ 135°C 7005958 244218% 319427  413:2° 892+ 26°
Lampang H=s 104 A2 2522 Hzs 10=4 134z 14
39+ 1* 125 + 10* 1809 300412 320229  412+23% 1060+ 12°
43 + 4 117+6° 151 = 9° 334+22° 30228 4177 1094+ 116°
42+ 2° 129 + 3° 15215 263 = 8> 265 + 29° 433+ 2° 780 + 27°
AF-2B(@P 280=12° 319+17° 374210° 123041 251+11° 342123} 405+2° 1153 +25°

Means not sharing a common superscript letter in the sarbe columniof one provinke are sighificantly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.E.M. from triplicate trals.
DMSO was negative control, AF-2 and B(a)P.were positive-control-as-standand mutagens-when tested in-the-absence and presence of S9 mixture. The
revertant colonies induced by AF-2 at 0.1 and 0.01 pg'plate ‘or’ Bya/P at and 5 ‘ugiplate ‘Yor 5 pphimuriun -TA9S and TA100, respectively.

29



= oL [ L ) - - - . B e
AIT1aN 13 nEnanatenufuassiunana aRufIsaraias 1NN ATaLAY (B. superba) WTuanuuarne Tulrsmalng Auiinassuuuuend

Lo

A%t S. lyphimurium A1EUG TASS WA TAT00 (A171FE)

Average of His™ revertant colonies (Mean + S.E.M.)

el Dose Mutagenicity Anti-Mutagenicity
(mg/plate) TA9S TAL00 TA98 TA100
-89 +59 -89 -}sp -89 +89 -89 +59
Uttraradith _ DMSO BT %622 804 | B8 %=1 627 S0Ld 1088

0.625 23+ 17 24+ 1° 81 = &° 1024 2557 279231 486+47° 1001 = 40P

1.25 21+ 1° 27+ 1° 724 1 12348 | 233£10%  304£77  519:36° 98184

2.50 2 £ 25 +2* 98 +7° 113£15° 277 + 6° 251+6°  434425° 922123

AF-2B(@P 251+26°  390+3"  424413° %gﬁiéix 218+8°  336+29°  478x6" 10197

Phitsanulok DMSO 34+2* 43 + 6° 112+ 3 136 i?u‘ 34 + 24° 43 + 6° 112+ 73 136 = 107
0.625 32+ 17 46 + 2° 146 = §° 121 £ 16*  236+£40° 254+30° 44922 433+ 24°

1.25 34+3° 47+11° 136 + 4° 149 £ 108  353+26° 215224  429+11° 506+ 86°

2.50 23 (P 48 + 2 168 + 19° 165 = 9 342£20° 160+20° 428 +8° 529 + 74"

AF-2B(@P 223+20° 363+11® 380+23° 916+66" 258+32® 339+13¢ 4517 903+ 112°

Means not sharing a common superscript letter in the samé goliimn ef lone province are significantly differént (P < 0.05) as determined by Duncan’'s multiple
range test. Results shown were mean = S.E.M. from triplicate tnals.

DMSO was negative control, AF-2 and Bfa/P were, positive-control-as standard mutagens-when Aesied in-the-absence and presence of 89 mixture. The
revertant colonies induced by AF-2 at 0.1 and Q.01 pgfplate or ‘Bfa/P at’ 10 'and s pg/plate for'S niphimurinm FA98 and TA100, respectively.

£9



-l - L ~ 4 = L3 [ = o ¥ »
A1 13 granenseRuguazAunienamiufaesataiasInavIATaLAR (B. superba) Wiusnuuarne] ludszmalng AedEnaneunuuiend

At S. typhimurium #1HWUE TASS uar TA100 (A1314A8)

Dose

Average of His revertant colonies (Mean = S.E.M.)

Piowiice Mutagenicity Anti-Mutagenicity
(mg/plate) TA98 TAIO0 TA9S TAL00
-89 +89 -S89 +89 -S9 +89 -S9 +89
Phetchabun DMSO 364" 44 + 9 121 £ 15° 124= 4 36+ 4" 44 = ¢ 121 = 15° 124+ 4*

0.625 3342 49 + 2° 11 £53 (274 2° 295+ [4°  205+19°  449+14° 1002 4°

1.25 43+ 3 77+ 9 101 + 8 15§46 | 225+13° 139:18°  379=10° 91433

2.50 39+1° 38 £ 3° 120 £4° 187 ;é&' B39+ 19 61 = 8 426 £6° 740+ 124"

AF-2B@P 2468 35028 44717 1046=58° 223:2° 33897 447149 920+ 93%

Nakhon DMSO 28 + 3° 31+4° B0 12217 28:3 31 £ 4° 95 + 16° 112 12°
Sawan 0.625 31 = 6° 28 +2° G99 = 77 I3 35RE 13" 327+ 44" 446+ 41Y  1072: 65

1.25 312 25+ 2 143+ 5° 130+ 11 281+47° 313+ 5" 287+ 42° 860 80"
2.50 30+1° 29+ 3* 112+ 7 1312 9* 309£11° 328+60° 3541 1076+ 59
AF-2B(a/P 245£17°  323220° 462837" ~1156+35° —295:7° 348 +24° 421 +£35% 1236+ 205°

Means not sharing a commen superscript letter in the same eolurnn of one province are Significantly different (P < 0.05) as determined by Duncan’s multiple
range test. Results shown were mean £ S.E.M. from triplicate tnals.

DMSO was negative control, AF-2 and Bfa)P were positivecontrol as Stamdard mwitagens when tésted in the~absence and presence of 89 mixture. The
revertant colonies induced by AF-2 at 0.1 and 0.01 pg/plate or Ba)P at 10 and 5 pg/plate for 8 gyphimuriurm TA98 and TA100, respectively.
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Pt S. typhimunum &18WUE TASS uas TA100 (R1TIFE)

Average of His™ revertant colonies (Mean + S.E.M.)

Foatings Dose Mutagenicity . Anti-Mutagenicity
(mg/plate) TA98 TAL0D TA9S TA100
-89 +89 -S89, +§91 : -89 +89 -89 +89
Saraburi DMSO 34x2 292 9F'= 4° GTES™ EY F %y 29+ 7 08 = 4" 975
0.625 37178 29 + 4* 924 33 S5 a1% | 246+15"  322+17°  455:T 79218
1.25 25+ 2" 32+ 1° £7 <0° 93+3% 4 30324 330=16"  372+4°  806+29°
2.50 28 + 2* 36 + 2* 865 28 113:{51 200 + 5° 379+ 11° 354+ 13  600%55°
AF-2.Bfa)P  292+5° 332+ 12" 464 +16" 1026 ilj» 03+32° 335+10° 475+22° 1009+ 22°
LopBuri  DMSO 26=1° PN 1014 1I5=7 . 26=1° 2T 014 1157
0.625 27+ 3 352 96 + 4° 138£4* 4552375 2952365  45717% 894+ 20°
1.25 29 + 2* 44+ 5 93+ 1° 109 = 52 37941  182=11° 389+ §° 757 + 92°
2.50 26 = 2* 36+ 0 &8 + 7° 108+ 5* 248 £20°  133+27°  299+23%  335+:41°
AF-2B(@P 265+24" 322+18° 304=41" 742+80" 287+12" 33819 4021l 776 + 6°

Means not sharing a common superscript letter in the same €olufiin ©F dne protifice Qe significantly différent{P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean £ S.E.M. from triplicate tnals:

DMSO was negative control, AF-2 and Bfa)P were positive centrol as standard mutagens when, tested in the absence and presence of 59 mixture. The

revertant colonies induced by AF-2 0.1 and 0.01 jpg/plateVor Bia)P attl(Cand’Sng/plate for 8§ svphimarium OTASS and TA 100, respectively.
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A8 S. typhimurium &ERUE TASE UAE TA100 (RIMFE)

Average of His™ revertant colonies (Mean + S.E.M.)

Dose Mutagenicity Anti-Mutagenicity
Province
(mg/plate) TA98 TALOD TA98 TA100
89 +89 "9 59 59 +59 s9 59
Prachinburi  DMSO 25+ 0° 27+ 1° 104 =10 120= 1° 25 (° 27+ 1" 104+ 0* 120 + 4°
0.625 =3 32+ 1° 1088 /7 1158 | 36355 373215 421245 902+29%
1.25 29+ 1° 24 A& T4y | 29322° 373£13F 41828 778 70°
2.50 31 = 4° 37+3° 115 =4 1234 3" 372+ 5° 305 + 5° 289+8° 901+ 36™
AF-2 Bfa)P  321+4° 444 + 19° 465+ 4% 172925 ﬂj‘w 370+ 42° 404+155  476+45° 953 28°
Ratchaburi ~ DMSO 28 & 5° 31+1° 8T+ Ty Mnf:k'i x 28 4+ 5 31+1° 87+ 7 110 £ 6%
0.625 29 + 6° 18 + 0 93 + 13* 115+ 3" 243 4 g% 351+1° 408=6° 1146 10°
1.25 26 = 1° 36 + 4° 124=18° 99+ 14® 219212 360+ 14 384+ 9°  872+242°
2.50 27 + 3 34+ 5° 113+ 12° 105+ 5° 258£19" 38416 308 = 9" 449 = 44°
AF-2Bf@P 339+38" 303+14® 421x11° 1026219 26833 374x12° 411£17° 880+ 22°

Means not sharing a commeon superscript letter in the samé Coltirn oftene Provinipélate Bignifi¢antlydifferent (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean £ S.E.M. from triplicate mals.

DMSO was negative control, AF-2 and Bfa/P were positive control as standard. mutagens when tested-in the absence and presence of 59 mixture. The
revertant colonies induced by AF-2 at 0.1 and 001 ug/plate or Bra/Pat10ands pg/plate for 8§ hyphimurium TA98 and TA 100, respectively.
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fatl 5. typhimurium &1EWUE TA9S UAz TA100 (s ams)

Average of His" revertant colonies (Mean = S.E.M.)

T Dose Mutagenicity Anti-Mutagenicity
(mg/plate) TA98 "TA100 TA98 TA100
-89 +59 -S9 #sg -59 +89 -89 +59
Chachoengsoa DMSO  25=0°  3320° 0323 | 119:5 | 2520 330 1033 19=5
0.625 26+ 1° 30+ 0° 94 = 0 1153 27326 430+24° 443+23° 660+ 90°
1.25 254 2" 44+ 4 T8¢ 27857 | 252520 359+11° 461+51° 480+ 35°
2.50 28+ (° <t 118 =107 141.4};5_5'; 2504 442219° 500+24° 610+ 10™
AF-2Bf@P 280+29" 370+38" 5684185 . 821 f’f‘% 293+ 11" 33424 514224 872+ 46"
Sakon DMSO 8= I GLa 18+4 1152010 38=1" T 184  11511°
Nakhon 0.625 393 35+3 1855110 138+5°  24asf1® 306412 328495  953%33°
1.25 36+ 1° 36+1* LA106+T 103 £4" 26115 254+11" 242230° 685+52°
2.50 36 = 4° 46+ 1* §23 £5" 90 + 9* 210 19" 2627 374247  592:12°
AF2B(@P 252+14" 338+21" 477+11°® 780+14° 253+26° 295+36°  428+5°  B44:21C

Means not shanng a common superscript letter in the same.ctlurmof enelproyince@an signjflcalﬂj' different(P < 0.05) as determined by Duncan's multiple

range test. Results shown were mean + S.E.M. from traplicate trials:

DMS0 was negative control, AF-2 and Bfa/P were positive control as standard mutagens when tested. in the absence and presence of S9 mixture. The

revertant colonies induced by AF-2 at 0.1 and 0.0 ug/plate or\Bfa/P at 10 andSugiplate | for 5. tiphimurium TA9S and TA100, respectively.
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ATTTIN 13 MeEnen ﬁﬁﬁwuﬁuﬁﬂﬁﬁuﬂﬂﬂﬂ TENUTYBIRTIANAIINNIINATAURAL (B. superba) NUSTNUNERY AT Turlss mAIne AEIEnAasULULLIBNE

A8 S. fyphimunum SNEWUE TASE WS TA100 (ANTaFe)

Average of His revertant colonies (Mean + S.E.M.)

— Dose Mutageniecity Anti-Mutagenicity
(mg/plate) TA98 TAI00 TA9S8 TA100
.59 +59 S0 !_+§9 -89 +89 -89 +59
Loei DMSO 312 325 Q022248  Bi-5 N3 3222 025 87200
0.625 40+ 7 35+ 4 87 = 367 §9+£9° 173 + 4° 347+4%  362£20° 739457
1.25 41+ 3 62+ 7" 118+ 5" 1224 4 119+3" 207+13° 3144 628+ 85
2.50 33+ 1° 364 W749° L 10%04 | 103:10°  182+17° 312210 463+8°
AF-2Bfa)P  325+5"  380=24° 458 = 4% 1026228 274249  296%12° 411x9* 928+ 78"
Nong Bua DMSO 30+ 1° 40+ 1° 119 = 8 1,22;“?.—‘45_;" 30+ 1° 40+ 1° 119+§* 122 + 47
Lam Phu 0.625 30+ 3° 33+2° 96 + 5° 122+ 1* 247+ 7° 412+8 323189 796+ T1®
1.25 24+ 2 35+ 1° 113+ 11° 14426  238=6°  299+33°  282%2°  701+32°
2.50 34+ 3° 35 = 0 110+5  219+£21° 196 + 6 261 +8°  273:23" 697+ 104°

AF-2 Bfa)P 243 +3° 376+ 7° 3874+ 12" 915+ 2° 245 + 10° 376 + 4° 369+33% 1026 + 79¢

Means not sharing a common superscript letter in the samé€ Solimn of one provincg drelsighificantly differént (P < 0.05) as determined by Duncan’s multiple
range test. Results shown were mean = S.E.M. from triplicate trials.

DMSO was negative control, AF-2 and Bfa)P were, peositive.control.as standard mutagens-when tested in-the-absence and presence of 89 mixture. The
revertant colonies induced by AF-2 at 0.1 and 0.0 'pg/plate or Bya)P @t 10.and 5 pg/plate for 8 nyphimuricne TA9E and TA100, respectively.
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ft S. fyphimunium SEWUE TA98 uaz TA100 (R13Re)

Average of His revertant colonies (Mean = S.E.M.)

Bugiiies Dose Mutagenicity Anti-Mutagenicity
(mg/plate) TA98 TAIDD TA98 TA100
59 +89 59 559 -89 +59 89 59

Khon Kaen DMSO 2242 330" 4BS £ 43 Iﬂ’zdz A o 2" 33zx0° 88 = 4° 107+ 2°
0.625 24 0° 29+ 2* w01 #4377 10240% | 245:6"  362222° 38938 83349

1.25 27 1* 454 D002, 11426 | 230=14°  376+39°  345:26" 848+ 66"

2.50 26 £ 0* 28 +3* 105 £ 8° 111;: 1* L 232:13°  26022°  416+28" 88223
AF-2B(@P 272+15° 384240 539280 1068263 228+20° 35833  549:49° 1198=72°

Chaiyaphum __ DMSO e, TENE 80T 829" 32:7 BT S0+ T 752 OF
0.625 34:2° 47 +2* 74+5° 150£12°  30£10°  282+6"  427212°  548+33°

1.25 23:2* 32+3* 95 + 13° 133£15"  263=5° 278+ 17° 382+47° 440 17°

2.50 23=0 31 =2 89+ 5° 119+ 6" 1744 17°  232+39°  414+35° 574 31°

AF-2B(gP 271+29°  382:20" 477:30° 888+54° 20025  442:18°  476+41°  837+3°

Means not sharing a commen superscript letter in the samé coliiim of bk province ate Sigmificantly different’ (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.E.M. from triplicate trials.
DMSO was negative control, AF-2 and Bfa)P were, positive.control.as standard mutagens.when tested in. the absence and presence of 59 mixture. The
revertant colonies induced by AF-2 at 0.1 and 0.01 pgiplate or Bfa/P ab10'and§ pglplate forlS. typhimurium (TA98 and TA100, respectively.
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#at S. typhimurium &eWUE TASS uas TA100 (RI37eRe)

Average of His' revertant colonies (Mean + S.E.M.)

Ptk Dose Mntageniﬁty ‘ Anti-Mutagenicity
(mg/plate) TAL00 TA98 TA100
S0 +59 ) 89 S0 59 S9 +S9
Nakhon DMSO 263" 26+ (0" A244 128 1#;; +20* 26 = 86° 26+ 1* 124+ 7° 142 + 6*
Ratchasima 0625  27=2° 323 © 133410% (17148 223226° 29128  35:16° 775 16"
125 82 37:6 16912 159:100 | 187:7°  274:10%  306=3"  807+28°
2.50 24+ 2° 330 sk o® 1532 25 20417 261+4" 207228 758457
AF2B@P 256211 367+15° 332248 Qﬁﬁ:f;,gh 246£24°  307=11Y  347+28° 938+ 59°
Srisaket DMSO 21+ 5° 30+ 17 78 £ 3% 1203 214 5" 30=1° 78 + 3° 120 = 3°
0.625 24 £ (* 385t 77 £3* 116=4° 2322145  372:36°  404=19" 753+ 47
1.25 20 = 3* 25+ 4° 937 1152 238x25° 328+ 6  467+21° 632+ 50™
2.50 19=1* 3242° 85+ 6 112+2* 239+ 7% 335+35°  397+10° 522+ 3%
AF2B(@P 241+12° 380+ 10° 398+25° §21+28° 228+13° 343+22° 414+13" 840+ 110°

Means not sharing a common superscript letter in the same column of one provinceare significantly, different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.E.M. from tmiplicate trals.
DMSO0 was negative control, AF-2 and Ba/P were positive control as standard mutagens when tested in the absence and presence of S9 mixture. The

revertant colonies induced by AF-2 at 0.1'and 0.01 pg/plate, or B(a/P at 10 and 5 pg/plate- for §. fyphimusum” TA98 and TA100, respectively.
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#981 S. typhimunium A1EWUE TASS uaz TA100 (A1 aFe)

Average of His  revertant colonies (Mean = S.E.M.)

Dose Mutagenicity Anti-Mutagenicity
Province v
(mg/plate) TA98 TALOO TA98 TA100
-89 +89 " -89 +59 59 +89 -89 +89

Tak DMSO 215 35:3 JREF ] 1Bzs, |\ 35 3523 1222 195
0.625 28+ 0° 34=1° 98 £44% . 139£03° | 252£15°  360x69° 37247 1021%95°

1.25 24+ 2* 495" Fo% 18 121+ 4' | 195=16" 223+£21° 298%28"  818%25°

250 30£4° 4023 720 0 12946° | 23018  211:16°  362+11% 6827
AF-2B@P 230+2°  354=10°  483=8° . 10604 P 268+18°  362+16°  512237° 1105+ 54°

Kanchansburi  DMSO 26=1° 91 101£3° 12022 26=1° FSh 03  120:2°
0.625 20 = 3° 34+2° 93 +2° 12255 12420 4617 232:10° 864+ 18°

1.25 26 + 2° 34+ 2" 99+7  137:24° 261220° 332:44" 31023 786 19°

2.50 26+ 1° 42+2° 1093 11524 18616  343:10°  185£21° 494240

AF-2B(a)P 264+12° 3863  431+22®  780+29° 282197 29722 394:17°  750223°

Means not sharing a common superscript letter in the samg colommof oneprovives aresignificantly-different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.EM. from triplicate trials” DMSO was‘negative control, AF-2 and Bfa)P were positive control as standard
mutagens when tested in the absence and presence of $9 mixture. The revertant colonies induced by AF-2 at 0.1 and 0.01 pg/plate or BfajP at 10 and

5 pg/plate for 8 typhimurium TA9S and TAT0 respectively.
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ot 5. typhimunium &7EWUE TASS uas TA100 (A71ena)

Average of His revertant colonies (Mean =+ S.E.M.)

b Dose Mutagemnicity Anti-Mutagenicity
(mg/plate) TAL0D TA9S TA100
-S89 +89 -S9 f +S9 -S9 +89 -89 +S9
Chonburi DMSO 30 0° 30+ 2" 758 7 fg'? +2* 30 0° 0+ 75+ 2° 107 = 2°
0.625 25+ 2° 32 1° 7342 44 | 256+10° 325+£72%  482:6° 877567
1.25 27+ 0° 26+ 1" B4 = 3° I_i?';f_{!::l:ﬁ' 198+ 13"  244:26" 445+18°  422:47°
2.50 31+1* 311" B2 2 ug% 2 515 24+5° 572 + 3¢ 97 + 2*
AF2B(@P 266+12° 416=14" 541 19" szi{aéftg‘ 261 +17°  423+52°  512+12° 85637
Chantaburi  DMSO 32:2 3120 95=4° 10026 322 320 95=4 10026
0.625 26+ 2 412220 10224® 11425 263223 389179 48248 616232
1.25 26+ 1* 40 + 4* 118+ 4%  115+5° 231213 382+10°  454+8 548z 71"
2.50 30 + 4° 87+ 4° 119+ 5° 122+ 3 176+ 10°  279+21°  304+69° 531 +49°
AF-2B(@P 265+11° 418+26" 500+12°  895+£50°  249x23° 430 = 9° 484 +25°  B30x13°

Means not sharing a common superscript letter in the sari coburrn of oue provinegare significantly different (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = 8.E.M. from triplicate trials

DMSO was negative control, AF-2 and B(a/Pwere positive control as standard mutagens when tested in the absence and presence of 89 mixture. The

revertant colonies induced by AF-2 at 0.1 and 0.01 pglplate. or BiaPat i and 3 ug/plate) for §. typhimuniam TAIS and TA100, respectively.
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3. lyphimurium #18Wug TASB us: TA100

Average of His" revertant colonies (Mean = S.E.M.)

Dose Mutagenieity Anti-Mutagenicity
Province . -
(mg/plate) TA98 TA100 TA98 TA100
-S9 +89 T -89 %fss- -89 +89 -59 +89
Chiang Rai DMSO 21 +1° 56 + 4° T4 £ 3 1'jtj +3° 21+ 1° 56+ 4" 74+ 3° 110 + 3°
0.625 211 53 + 5° 7853 0 11344 | 256+18" 271x10° 4097 86247
1.25 30+ 4 45+ 1° 81 g m?;;j; I 244212 25029° 45814 932+
2.50 2710 575 T3£1° 1027 254x70 210+3° 35012 554+14°
AF-2 B(g)P 232+ 7° 322413 409% 10 930:?:}55 257+ 10" 340+ 13° 422 + 6° 917 = 84°
Chiang Mai DMSO 20 = 0° 29 x 0° Eﬂia}fb 124%__ 20+ 0° 29 + (° 80 + 4° 124+ 5°
0.625 20+ 0° 29 + 2° 85+1* 111=1* 0LETT 401+42% 281225 543 +32°
1.25 18+ 1° 26 + 31 80+ 0" 11420° 319265 454+ 16° 346+:20° 394+ 20°
2.50 20+1* 30+3° 7720 128+ 2° 257+ 12° 37518 277+ 5° 356 + 26"
AF-2Bfajp  287=7" 411+6°  394+21* 780x20" 3018 385+ 14™ 362229 723&17¢

Means not sharing a common superscript lefter in the same olffmeefone(provincg aresipdi ficantlydifferesir’ (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean + S.EM. fromtniplicate trials.
DMSO was negative control, AF-2 and Bfa/P were positive.control.as standard mutagens.when tested in the absence and presence of 89 mixture. The
revertant colonies induced by AF-2 at 0.1 and (W01 pgiplate or (Bfa/P ab INaad5 pegfplate for S typhimurivm (TA98 and TA 100, respectively.
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S. fyphimurium 818U TASE ust TA100 (A7 1RE)

Average of His revertant colonies (Mean = S.E.M.)

o Mutagenicity | | Anti-Mutagenicity
(mg/plate) TA100 | TA98 TA100
-9 +59 $9 =89 59 +59 59 +89
Lampang 24+ 1° 3g+1* 64 2% mii;‘: 4 24+ 1° 381" 64 + 2° 106 + 4°
28+2° 46 £ 3* 66 =20 103£10 20924 363x14° 464216  874:29°
26=0° 39 0° 738 3 4261 | 260=10° 291+28°  560%44b° 1130 88"
30+1° 44 £ 2 69 =1° 121 s;g 2365 26614  653=45°  1026=8%
AF-2B@P 262:30° 415£24°  502830F 12202478 27216 368+21° 517+41° 12412 62°
Kanchana 25200 4l=1° 8522 UA%S. 2520  41zI° 8522 11425
buri 26+ 1° 44 = O 78+ 2° 10824 265414 30113  465£21° 456+ 6"
=0 47£2* 85+ 3" 1184 231223 88+ 4° 413£23% 119x21°
37+ 2° 37+3° 85 + 28 15+3* 255 8° 77+ 5" 469 = 60° 70 + 3°
AF-2B@P 301=41" 390+25" 554+50° 965+17" 240=11° 406 8%  493=20° 088+ 48°

Means not sharing a common superscript letter in the same Goltmnrof ong pruﬂnéc afe Sigrificatithy differenit (P < 0.05) as determined by Duncan’s multiple

range test. Results shown were mean = S.E.M. from triplicate mals.

DMSQ was negative control, AF-2 and Bfa)P were pesitive control as standard mutagens when tested.in the absence and presence of 59 mixture. The
revertant colonies induced by AF-2 at 0.1 and 0.0 1 ug/plate or Bya)P 4t 10 and 5-pg/plate’ for 5. niphimurium TA9S and TA100, respectively.
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8. ANFOIHANITNARBY

NINARELNITRETEATDILLAT TR LU TASS / TA100 wud1 ansafiananaiATesi
UAMINTAITY Hufusesadianiiga Tnufidn LG, iafu 153 uax 763 pg/ml lunsmageuriy
wuAfide 2 aevufiangianudiiu asafanaaefaunceanqus wszaurunanslaeiien
LC, WAL 1,137 uaz 2,006 pg/mi lunsudmuaiunuaiie 2 aeiugaenaioniusiiu
auEinINATeg19ua Mqﬂﬁﬂ‘ﬂuﬁﬁn a11aAN211ATR 119 TN 0.625 , 1.25 UAE 2.5
ug/plate ugnna Thifinsaraduuniideildlunisingoy deuFouieufunsfiiiaainnis
nafauAae DMSO (negative contral) TapillAn LC,, WiaffLi8205 uas 5,469 pg/ml lunisuana
uafuLLAR FuAINaIANAAY NN naa‘ﬁﬂ%ﬁﬁiaﬁi‘uﬂmﬂm?ﬁﬁﬂ'l.mﬁ'mma';w ndn
naferausznaeteuns delifatinsainienaaauqnanensiiuguaziuianas
Wug uﬂmi"nmﬂﬂuqﬂ'Er*'mnamﬁf{waﬁﬁﬂwihwm‘%ﬂﬂqﬁnﬁuﬂunuaﬁn 28 4amie nudn
ntamawanlaifiisre naﬁﬁﬁuﬂuﬁmﬁﬁéﬁm sndaniziamnludtulnoeulnian
AU A1788N0 nig Ay luntnarigenaf o 'iﬁﬂgﬂmﬂﬂid LAwn puerarin , daidzin , genistin ,
daidzein WAL genistein (Cherdshewasart et al., 29@5} H!"lm"lu’i"l daidzein WAL genistein u
iunne 1-500 pg/plate lufiamzzga ﬁ‘}‘lﬂuqmt}aﬂmuwu{m annaaulng Ames test 1
Salmonella Waluan1aziiiuaz sl So mixiire visluananieuuaznianisinweludadalng
w@ulasfandiu (Bartholomew and Ryan-1980) 13xans daidzien WAz genistein MFteundnlu
MsnaseUAR eI NN IARBUAS A AISAAAUE Y

HANIINAARDY genotoxicity 184 daidzein 14 L51789 mouse lymphoma cells lauaitiy
aUTwABAY (Kulling et al., 2002) uANL91 genistein A2 3 ENTY 20.6 - 118.9 M ﬁq'ﬂ'é
genotoxicity Imeing4i ntinliAgaTs miccondcibus LAENISUANARIL183 DNA (Boos and Stopper
2000) 17-B estradiol %141 positive control ahule aaqVsABNA1EEELY Salmonella waly
an nnauuasnd ianiew e lud BlaueuluisanfudkangandReiman 1993) uf17- 8
estradiol ludFu1 10™- 10" M AuaTnUAWIR A Mutation Tu'V79 Chingse Hamster cells
(Drevon et al., 1981)

nan1nAaesludiutadfaetininanariesnafifiusausasann 28 Smdalulszmalng
ﬂ;‘ﬂiﬁdﬂﬁmwﬂﬂﬂmﬁﬂluﬂ? siuresrmdneseninszfuliiiausdalusaneayed des
anlifiquinenateiuf aiiaonu@estenndwiteiinontlasadouinndt nasld 17- g
eslradiol

n'1ﬂ'umﬁﬂur]ﬂ%ﬁﬂnmﬂﬁufmﬂqr'ﬁﬂﬂ"Nmwm‘%’-aumi‘uﬁuﬂusqwn 24 Sawim wud

nanaweunaiamunliilqrinenateiug lanmrsuuasudnmsdiamiuddlaselsian
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iy leuBuudeudu AF-2 Alddugarcuey naaifaussil Bsitosterol uasdlsznaysiin
wils ailsnandn B-sitosterol oxide TuafFunnugania 120 pimi laduamaua genotoxicity un1g
naaauny U937 uay V79 cells Lﬂﬂﬁlﬂﬂlﬁﬂuimﬂaﬁ Chromatid exchange assay (Magnire et
al,, 2003) uanmAgeULanIINaATausslu B s Ames test ifiAam @
FANITNBNIT

I'l"lT‘i’Iﬂ’iﬂ'E]‘LIQﬂgﬁﬁnﬂﬁﬁﬁuf‘nﬂiﬁﬁﬂﬂﬂE'I'ﬂ':lLﬂ?‘ﬂﬁﬁﬁlﬁﬂﬂﬂ?’mﬂ’m 4 Fanim Wuin
naetasnlifqrinenaeiug uanmrdsuwsssdimanacmiudiulaoeulniandy s
aan qﬂﬁmﬂq,l'lum'w \ATAANAD kaempferol, quercetin W% hopeaphenol (Sookkongwaree et
al., 2006) AN F1897U91 kaempferal Tu3uau 5 uMipiate wa e quercetin ludlFuaou 60
nM/plate ﬂanqwﬁﬂum&ﬁﬂﬂmuﬁuﬂuﬂﬁmnnﬁuﬁu Salmonella Tuannasiinumantudty
fnuiaulaiandu (Czeczot, ef al., ‘1991);?Edenharder and Grunhage, 2003) luT0d ¥
kaempferol ﬁlmﬁmm 200-800/mg/kg, ﬁ’m“l?ﬂi‘ﬁﬁmﬁlﬁnﬂ'ﬁﬁ?’n micronucleus 'Lu'l.'lﬂi‘:ﬂn
483y lud (Sahu, et al., 1981) LLmiqfm'mmmimmﬂm"uuaﬂ'mm*:ﬂn'samwmﬁmw'l-i‘lumi
Anwideenaasiiansiudisiqrbsiunisrse nmﬂﬁufi;gL:a1n'lumﬁotﬁiﬂmqwﬂﬁluﬂuqﬂﬁnﬂ
rmw'ﬂuﬁ-vnnmwﬂnqummwﬁ'lumfﬁnmm'm Mnﬂnuﬂqm”wmﬂnﬂwm nLATEAT I
Vhnosildnasey Saldnaden n'}'nﬂmalﬁfaﬂf:ﬁﬂmﬁnﬂﬂuﬂuwuwﬁmqﬂﬁ cytotoxicity
LiflqnsneliAan1snaneiuguuy basé substitution bag frameshift mutation Wiaenanan9 1
ot uinmuiniimslsssdusiensiaiitan

R %’unfw-nﬂﬂﬂuqﬂ§ﬁ1unﬁiﬁﬂnﬂ1ﬂﬁ’uﬂnﬂ1‘hnﬂﬁuﬁi;jmiﬁﬂ na1Evug 2 1in ua
mmaseulingirarsainaaninis 3 1lasanqrisiunimienaeiugiidninlaeiinsan
AF-2 uasiidninlaeiisdasaan. Ba)P

HANSNARELTRARATAT AN TR Y AL IFaetiaen 28 Amdalunlsmalne iy AF-
2 WRY B(a)P Wy nfhnw:m‘i"ﬂ'm-aanqﬂ‘ﬁrﬁ’wn'm'ianﬁ"mﬁuﬁuﬂfﬁﬂnumqﬁmﬁmmﬂﬁ i
1189791 daidzein WY genistein TANAWATTE TR esanVER T BNaa gl Saimonella
typhimurium TA100 (Miyazawa, et al., 1999) qswaRe T dinanTOua Mqﬂ%ﬁuﬁq n1ene
na1tWuETR9 B(a)P Tnmaaulu HepG2 cells (Kim, et al., 2000) FatudaftpnnnduliFans
daidzein us¥ genistein Aeiiaglunanaiiernenassiidauiiiaadasiunisaanguisiunenais
WUFI83N9121ATETI7

nanIsAMARELIBIANTARANIAR BT LRIt lu 24 Samdnlulszmalneiu AF-
2 uax B(a)P wuf:i*ln11atﬁ?aunqmnqﬂ%ﬂtﬂfﬁu‘inﬂmﬁuﬁmﬂmﬂ'ﬁ l.m:'ﬂi:uﬂmr]ﬂgﬂthﬁﬁﬁﬂ
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i
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- . - = i - - ]
HANTTATIAADUIDIATFANANIIATEANIIUFAIBENN 4 Sandalutlszimalnawud
aly - w - ® - gl -
Tuannslidumludiuisoeulnianiu asananoardesaiignisey uwiiledwmlug

[ [ L] - i w 1
dulneulniandy arsaimnonaisesnazuamgnsFuNITiaNAETUTREL1 N
i - [l o
TAENMsINNLIE981AIINNIIATESND NINIATEUAILATNINIATEABBNGNEAIN
' - JJ i P -J - -

nanauiug Welinismansusion S9 mixture UnAseiwm1ludTnlneeuleiaindy nanis

- - ' W o - - P 4 al &
naaslisempdaiunanImaseiewwiiinudiasainnaRTarRRignEInIsTanImeINTY

= - i E -
nmdanisifianisnszfusiunszusunan i@ (Lee, et al., 2002) Fadunadmlsznisuils

Al - - e <

INHANITNAREIHAD HAITHUANATIIBINNIATLATNGABWUT WU TEIINTNIN9ATEYNY

=5 - [ I 4 - :-cl e e T
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