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EVALUATION OF ANTI-OXIDANT ACTIVITY AND ACUTE TOXICITY OF
BAUHINIA STRYCHNIFOLIA STEMS
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ABSTRACT

Bauhinia strychnifolia Craib. is one of the Bauhinia plants that has been traditionally used in Thai folk
medicine. The present study aimed to investigate the anti-oxidant activity and acute toxicity of B. strychnifolia
stems by DPPH radical scavenging assay and acute toxicity test in mice, respectively. The ethanolic extract of B.
strychnifolia effectively neutralized harmful extracellular free radicals in the DPPH assay with an IC, value of 2.2
pg/mL. Moreover, the ethyl acetate fraction obtained from fractionation of the ethanolic extract also exhibited the
same effect with the IC, value of 2.5 ug/mL. The acute toxicity of the ethanolic extract and ethyl acetate fraction
of B. strychnifolia was found to be greater than 2.0 g/kg of body weight in both male and female Swiss albino mice.
In addition, during the day of the observation period, the animals were observed with no significant signs of
toxicity, adverse pharmacological effects or abnormal behavior. The ethanolic extract of B. strychnifolia had total
phenolic and total flavonoid contents with 550.3 ug GAE/mg extract and 337.0 pg catechin/mg extract,
respectively, while the ethyl acetate fraction had those contents with 655.6 GAE/mg extract and 441.0 pg
catechin/mg extract, respectively. The results indicated that the ethanolic extract and ethyl acetate fraction of B.
strychnifolia had high anti-oxidant activity and were safe. From this study, the stem of B. strychnifolia was found to

contain phenolic and flavonoid compounds which might be responsible for the anti-oxidant activity of this plant.
Keywords: Bauhinia strychnifolia, Anti-oxidant activity, Acute toxicity
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Audnauasialumsanensedl Fonnduerlnonsygulodn v.uasilgy Wududiurauaua
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1.4 kg nanalag 1t msafauuUNIin (maceration) A28AITATAY 95% tloMuea U311a5 8 L msaraan
4 a¥s nintfunsosmsardaiilddonszamnseaund 1 saumsasanaiuairllszimedhazarseandas
1394 rotary evaporator 71gaHgil 45 °C nnuFahiminasasaemuealiunm 74.2 ¢ madauendiudae
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aza1veen 2z Idduaiaenay diuaialanas Isiimy diuaiaefiaezdian nazdruaiai Taold
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' r'd
#9819NAIEANTY 10 mg/mL Tu dimethyl sulfoxide (DMSO) d1vsunadaugniaueyyadase
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MITNARUIIUAIRIBIENIUDE 1.4 kg (S L x 4)

!

ANTANARUNUILAIRILDMUDA (74.2 g)
l ATAIAE 90% WNMUD AR ANARIBLNITY

v

; o o 2
dauananaleansy (0.2 2) MITANAYU 90% LUNIUDA

FNIAIMIAZAYIUNIUD

y % v v -
ﬁ$ﬁ13ﬂ33u1lla$ﬁﬂﬂﬂﬁﬂqﬂﬂﬁﬂIﬁlllfﬂu

v

D ey - MERR,
dauanadielanas T3limu 0.5 g) ATARATIIN
l anadlg AR HIaN

druananlenaosdan (20.4 g) dauananlei (44.7 g)

51N 1 msanauenasIndugIILA

3.2 msannamsiluednsau

msinBmaassznouilueansau (total phenolic content) Al luasafaandug1LNIAITI053
Folin-Ciocalteu ¥30 gallic acid equivalent (GAE) 1% gallic acid 1Huansnasgu Taawsoumsanadioeauag
A130INT U gallic acid 1 mg/mL aza1ylu absolute ethanol ‘Hﬁ'ﬂmﬂ‘é’u@ﬂﬁﬁﬁﬁﬂ@ﬁf)dﬁ‘lﬁnmi 20 L ldag
T1 96-well plate 9INVUIAY Folin-Ciocalteu reagent 33103 100 uL tvermaul¥idafu danal3lszana 6 ui
{3 7% sodium carbonate (Na,CO,) 133103 80 uL wern Iy daita 1 igumgiteuduna 30 uii uéa
ﬁw"lﬂ'iﬂfimﬂﬂﬁuumﬁmmanﬂﬁu 765 nm MNSNAADUFIDIAY 4 A uazﬁwhmi@@ﬂﬁuumﬁ"lﬁ"lﬂ
ﬁ’mamwnﬁmmmiﬂszﬂa‘uﬂuaaﬂm?ﬂ'ﬂiugﬂ‘lﬂﬂsﬁmm gallic acid equivalent (GAE) Aolaaniuans
ana (ng GAE/mg extract) (Settharaksa et al., 2014)

3.3 m3fnfSinamianlvesdsan

MAAeTs a1 s a1 1auesasdu (total flavonoid content) luansarna lasthasadaniy
gy 1| mg/mL 13115 25 uL AEURUT 125 uL 131 5% sodium nitrate (NaNO,) 1511015 25 L udrtu'13A

A o o d a .. . !
mwguﬁ’auﬂunm 6 W NAINUANAITAZAY 10% aluminium chloride (AIC,) U31105 15 pL udin'ly

9
A a9 I = g’/ a . . @ A o [
Nguugiouiunar 5 uH 9INTWAN 1 M sodium hydroxide (NaOH) 1311035 50 uL wa391n 10 wiiivh liia

A o A o 1 A A o s
m3ganauuaeiai 510 nm hsmsganauudai 14 lddnnamlSnamsdan Tiuesdenaunisvesns

o @ ) { &

#158201001ATF I cathechin AUTUTU 0-200 pg/mL FIMTNATDVAIDE19AL 4 ATI Laznan lanaauilu
1uTa3n51 cathechin 1HgUABNAANTUVDIENTANA (g cathechin/mg extract) (Settharaksa et al., 2014)

3.4 MINATEUNEMULYYADATZ

wseud0gEITanaLar a1 A5 111U absolute ethanol HAMALAU 0.78-200 ug/mL 111A10619
HAZEITNIATFIW A0 butylated hydroxytoluene (BHT) 118% quercetin MTNATOUNTA1UOYYADATZA207D 2,2

diphenyl-1-picrylhydrazyl (DPPH) Tagiandied19@ean1snaaauinanuyudua1 q 131103 100 pL aely
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v H i

96-well plate WA INUUANITAZA18 DPPH Aududiy 6x10° M 151105100 pL udanirhhivluniiah
a I o 1 a @ ] § 4

gangiineuiuna 30 u1i asrvdasimsdueyyAd ATz YPIAI061971AINE1IAAY 517 nm A28 microplate

'
v A I

. ¥ o ° 4 o & a k4
reader (Epoch, Biotek) mﬂuummﬂﬂnauuam‘l@ﬁﬂﬂmammmiaﬂagmiﬂusjwuyjaamz nazas19ns 1

u

N o ¥ a o Y 9 o 1 Ao o 3 4 '
iz‘l’i’JNﬂﬁ@EJa&’ﬂﬁﬂijﬂxiﬂiéli;l]ﬁ@ﬁ'izﬂﬂﬂ’ﬂm*‘llu"llu"llﬂWnﬁ]ﬂﬁﬁﬂ1ﬂﬁ°ﬂﬂﬁﬂﬂﬁ]1u’;m 4 % Lﬁﬂ?ﬂ?ﬂ 50%

9
inhibitory concentration (IC,,) (Sudsai, Wattanapiromsaku, & Tewtrakul, 2013) Tasmsaiunasosazn1sdusa

S o

4
913a0da3s DPPH NAl

%Inhlbltlon = [(A control A sample) / A control] x 100
Tagn A . = Absorbance of control - Absorbance of control blank
A ple = Absorbance of sample - Absorbance of sample blank

=g | a =S U
3.5 fniﬁﬂ‘kﬂﬂ'ﬂll!‘ljHWH!ﬂﬂﬂWﬁusluﬁHﬂﬂaﬂﬂ

I a o a a |
msanvnnuiluiveuRsunduluvynaaeinieIsmslsziiiu 50% lethal dose (LD.) 1iu 'l

A <3

9 '
ﬁWll"'li}f’JLﬁu@T‘ﬂiﬂﬂ1i'Ji]fJ mummmu%umﬂﬂmzmmmi%'i'ifnmimua3mmgmﬂTiL?mmazWﬁﬂiﬁa
a A o oA 3 X 2 o . .
\111!‘1/]1\1']1/]811?“?“5]%’ UNNY10853a8 (RSEC 05/2558) Gluﬂﬁﬁﬂmmmi%}‘wumnmnwuﬁ Swiss albino LWﬁEi}Llﬁg
~ o s 3 o N4 a o a S v o
I,Wﬁmﬂf]']q 6 ﬁﬂﬂ']‘ﬁ UIUN 30-40 g %1ﬂﬁuﬂﬁi§l3ﬂﬂaﬂﬁﬂ1ﬂ1g]} N 1INIIAYTIVATUATUNG ﬁ@l’)’ﬂﬂ’d'ﬁ]\iqﬁ,ﬁﬂ

A

DMIIATIzIANTIRgINeRaRAnaInEUE NMINARS Tﬂﬂﬁﬁfvmamgm‘gm1uﬁ’ﬂax'§aaﬁmfﬂmﬂu
aumgilii 22 + 3°C AIAEITNG 30-70 % uazideaie 12 $9Tue/Su

MINIM LDSommmsﬁﬁ"ﬂuazdauaﬁﬂﬁﬁqméﬁmawja8@153@3@%mﬂ1ﬂﬁuéwu1QLLﬂqiumewag§ﬂ
1933 up-and-down method (Bruce, 1985) Ia®¥1n150ADIMITHYIINAN 6 #2114 AOUNTNAADY AOIN
Fatnaaedld5umsaiavuin 2.0 gke hniinda Tastleundeas 16 nguaruaniloud1¥aats (Tween
80:13’1, 2.5:97.5) Tﬂamummmmsﬁﬁ'ﬂmmsmﬁuﬁaaﬂ'l@ﬁﬂﬂwm constant multiplicative factor (viz., 2.0)
%ua@lﬁuwamsmaawawummﬁaﬁﬂﬁauwﬁ’wﬁu dunavimsvesnyuanudenn ldTuamsadaodis
Tnd%Faluma 30 undi 89 8 $2Tuausn uaznn 24 52109 2uATY 14 SundniinInaaes An¥E signs of
toxicity ‘ﬁfefl unafe tremor, convulsion, hyperactivity, sedation, grooming, loss of righting reflex, respiratory
depression, coma L18¢ death

3.6 gaAnFlums3de

9 9
ﬁmsumsamswﬁmaﬁmuu afll amwungﬂi:uiugﬂmm mean =+ standard error of mean

U

9 )
(S.EM) (MMINAaDIEINIUIU 4 ATI)

. a J Y Y a L4 .
Microsoft Excel u,azmiamiwwmay’mﬂ%mi'Jgﬂiwwﬂamuﬂﬁﬂﬂmmummﬁm (one-way analysis of

° ' ° g <
ansmurania 1c,, azgniuialasldldsunsuduiogl

]

4. HaM3IDY

4.1 Naﬂ1§’3!ﬂi13ﬁ‘lﬁlﬂﬂ!%ﬂi?‘luﬂﬁﬂi’)ﬂ!mz‘lﬁﬂ1mﬁ1iﬂaﬂ’JHﬂﬂﬁ'i'f]N

PSaa sl ueans WV 1saNANNTIUAN il ﬁmam"lﬁ'mﬂ linear regression equation ENUERY]
UIATIIUUBY gallic acid Iﬂﬂﬁﬁumiﬁjﬂ‘ﬁ!’ y =0.0039x + 0.0042, R’ = 0.998 91NWANTNAADY WUITAITANADIN

Augnnaasmsenuealls nua1siueansuge 550.3 ug GAE/mg extract Tuvaizidrudnadloianiay
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' o 9 ~ ' o 9 A a ' o ¥ H A A a a
ﬁau’dﬂﬂmﬂblﬂﬂaﬂiiumu AIUANAAIYLDNADEHLIAN  LUATAIUTNAAIYIUN Nﬂﬁﬂ?mﬁ?iwu@ﬁﬂ

FANINY 48.9, 389.9, 655.6 1A 567.6 pg GAE/mg extract ANAIAL LAAIAINIT AN 1

d' = a D o 9 a @
M131990 1 uaesdsinaasiueansiu dSnadisarTiuseasiu HAZNITATUBPUADAITSVDITITANALAL

duanannduenaag

Lo v Ysmnailuednsw YiinalaTauesdsau DPPH assay
AI9E199INAUG IR
(ng GAE/mg extract) (ng catechin/mg extract) (IC,,, ng/mL)

MsanafILeMUea 5503+ 1.5 337.0+0.9 2240.1%

dauanafILanLsY 489+ 1.8 462+ 1.9 >200

druanadielanas Tstimu 389.9 +1.1 1203+ 1.2 107.0 + 1.7

druanameeiaozan 655.6 +0.9 4110+ 1.1 25+05%

duaiagioh 567.6 + 1.3 3555+ 1.4 2.1£02%
BHT - - 26.2+0.8
Quercetin - - 0.8£0.7

HAVIAIDE1IINATOULAAIIUF1U89 mean + S.E.M. veIm1saiaLazaIuannnINAue1Iumaa (n = 4)
o o 4

* A1 1C,, vosaIodunageuuand wog e lisddgien)isuisun BHT 1ag p<0.05

-nneda Tildhmsnaaey

YsuamsnarTiuesdsnvesasananndInai g fudal@a1n linear regression equation U
N5 1MUIATIIUVDN catechin Taoliauns Ao y = 0.0022x - 0.0032, R’ = 0.997 91nmamsanu1Lsuaans
WarTausedsiuvesansanaduduIaaidlstonmueailsaa1sna1 1 ussds1nIAY 337.0 ug
catechin/mg extract luvaiziidmasadaenasy diuasadielanas Tsdimy druaiadisefiaesFian uaz
duasadioit TSuaasa11ueeds Mt 462, 1203, 411.0 18 355.5 ug catechin/mg extract
ARy daraaalumis1ad 1 91N15ANE1Y04 Yuenyongsawad et al. (2013) wuiuﬁamdauﬁﬁ'ﬂﬁﬁqw%iu
MsdudusaduzSe HT29, HeLa, MCF-7 1ag KB cells 17 1J1LLElﬂﬁﬁlJQi’sj‘VI§ "lﬁ'aﬁu?qw?;3 15 laun
quercetin, 3,5,7,3",5 -pentahydroxyflavanonol-3-O-o-L-rhamnopyranoside tiaig 3,5,7-trihydroxychromone-3-o.-L-
rhamnopyranoside uaﬂmnﬁéﬁmmmuaﬂmiwam:wﬂn [B-sitosterol 101 stigmasterol o0 1 1A 9IN31991U
wamsﬁﬂmﬁmdmmﬂﬂﬁﬁﬁu’hmsﬁwﬁ'muﬁaam‘]ﬂ"Efmﬁnmwmmmsaﬁmmzﬁmaf‘fﬂmﬂé’fushmmm
Humsnguiluednuazrlarlivess «?'Ntmnicjuﬁﬁﬂszﬁw%mwiumiﬁmawja86531’73?1 Taownlageluau
anameefiaozdian

4.2 HAMINHOUYADAIZUVDIANTANALAZTIMANAINAUEINAT

e A o

ae L A4 o ! o Y Ly a
%’]ﬂﬂ’]i'ﬁ]ﬂﬂi\?ﬁlﬁ@u’lﬁ’]iﬁﬂﬂllﬁ$ﬁ?uﬁﬂﬂfl]’]ﬂ@]uﬂ']u']\ulﬂ\illﬂﬂﬂﬁﬂﬂqWﬁ@nuﬂul‘!ﬁﬂﬁﬁzﬂ?ﬂa%

DPPH WuNasaiadgomuea diuanaalgianyy aiuanaaie lanas Isumu diuanadieenassden

Y

1 3 30‘ ! v { % 3 1 o 1
uaga@ruanaaiei In11C,, awdaslumsii 1 ssansananazdinanaanndudiuuasiiianuaunsaly
A

4
a2

y N D } , A
mImueyyadase DPPH Maloiiouduaisiasgiu Tasaisnasgiuilslunsnageuill fie quercetin taz
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BHT #aiifi1 IC, 1M1 0.8 1ag 26.2 pg/mL AIWA1AY 9I0A15199 1 a1sanasigieniuea (IC,, 11N 2.2
D e o s o D e g ¥ o <
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4.3 anuiduiivdounauvesmsatanazaavanaduenaadluvryunaudn

vnransaneauiui@sundu g dniug Swiss albino (M3197 2) 1oy ndnmer
(38.7+ 1.2 ¢) uazmetile (34.5 + 1.6 g) 1d5uansanadisemuea wazdivanadigioNassHananaue1nna
uaslun1 0.5-2.0 g Hiniing wuhd1 LD, vesmsadadisiemuoanazduadadisefiaozdianiia
1NN 2.0 gkg numadimzimandle snmsdunanginssudia 4 ndanuyvnidfumsaiagiseniuea
azduaiadioeiaozdanedalndFalugag 30 1ii i 8 $2Tue nuhasadadisemueanazdau
afadrtefiaozdianiiving 2.0 gkg lihldnyvniiioinsuandaainnguaiuaulugie 6 537w wdann
IRsumsanasina iledunaeimsdeldouasu 14 Sundannyun ldamsada wudmyvnildsums
afaluving 052.0 gkg hmings Lifianuuandennnguaiugu uaz lingasermsanuiufivdu 4
aaeAn1sNARes Mndeyauansliifiuiins IdTuasaiadimemueaiasduariadsefiaor Saniuunds
e luanm 0.5-2.0 kg thminga hivhldiRaRederynadn udedalsiaudeyaninnlaeasevesds
anaanayu lnsenaadaiin Wmawwffayjacludau“lmhwumwh&u Taenunasanalugiunanaiaig
omuea lifianuufivdenyi185uluvua 3.0 gkg (Somsak, Noilod, Chachiyo, & Kraithep, 2015) i
e lFoyaduaulasafsvesm nsgnnaauitinnndy msdnianulasasevesmsaiauazdan
afanndusnnaasluvnaiigand 2.0 gkg Yhing nazms Igsumsasanazduasannduginaag

. ' o 7 Y o & Y o ]
Tuszezemienviinasedainaanala suiludesinmsanyidae llueuan

TUNOHFUAT ob FINIAN W.A.bSbe i1 3128 dalay Undindnenay umIngaysida



R\ N o o
— _ - n1sUszgulNdauawao1udv9s=AUUITIAANY1
?‘ F‘:Enum b  Jd — —

?]/ Ason oo UN1sdnyl lbebo

=~ 2 a a 9 o ' o ' <
MITNN 2 fﬂiﬁﬂy1?]'J']iJL']_]uWBLL‘]J‘UmﬂUWﬁu"Uﬂ\iﬁﬁﬁﬂﬂlm$ﬁ31lﬁﬂﬂ%'lﬂgl’umi,!Nl!ﬂ\isluWH‘lﬂ?Lﬁﬂ

YANINATDY VUIAVDIATANA (mg/kg ﬁmﬁﬂﬁa) mMsdseiiuma
500 1000 2000
M F M F M F
NRUAILAY (FIr1azae) o o o (0] o o HgaNINATDU
A5ANAAILIONIUOA 0 0 0 0 0 0 NyANINANOL
dauanadloefiaozan 0 0 0 0 0 0 NygANINATO

M = Male Swiss albino mice; F = Female Swiss albino mice; O = survived
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