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wnasimade uwavgnuzgueeu ansisulunee 90 N3y
Uszneusie Waeniudu tnasdimals gnuzguseu
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uay multifidinol \uansu3avadiquisnu Plasmodium
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Plasmodium falciparum D6 kag W2 517'1'5;61 lowdlen IC_
Wi 7,231.5 wae 7,805.6 lulasnSuseiiadans wenani
asdananilgnidhude Candida glabrata S. aureus
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2. MavadeuUgNERUBYYaBaTEAIE3E ATz ST
ayyaddsy DPPH.'

dransafaduiesivea 95% uravaislu
absolute ethanol wazansatatutiunazaelu vl
Dumnududusineg el 1 10 50 waz 100 llasniusie
faddns udmaaeaualgTs DPPH InA1n1sganiu
wasil 520 uilunsdelA3es microplate reader (Bio
Tek, USA) Tag/ldf BHT (butylated hydroxytoluene) 1u
GUEHRIE ! Wedildunduiae radical scavenging
activity TneAnLdu half maximal effective concentration
(EC_) Fadusuadqniduouyadase (antioxidant
activity) 91@1 EC,, fiensnda 100 Tulpsndusefiadans
wanalgnsFueyyadasy duans % inhibition 970
#@UN1S % inhibition = [(Abs control - Abs sample)/
Abs control ] x 100 mﬂﬂj’uﬁwmmmm EC50 THlUsunsu
GraphPad Prism 5
3. mimaaquéé’wmmﬁ (anti-allergic activity)
gresdudeansudsvaseuleyl B-hexosaminidase®

A3 RBL-2H3 Gaduad basophilic leukemia
cell line mﬁlmﬂﬂﬂé Rattus norvegicus %Vam%’m
American type culture collection: ATCC (CRL-2256)
Useineanigewsn) Tu 24-well microplates (cell
fiemudutu 2 x 10° cells/well) medium Fdides cell
#® minimurn essential medium easle (MEM) fiusgneu
98 10% fetal bovine serum (FBS), penicillin (100 units
Rodladans) way streptomycin (100 lulasniuseliadans)
g incubate cells Tu co, incubator ﬁqquﬁ 37°C
unan 1 4l Mé’ﬁﬁ]’mﬁwﬁu anti-dinitrophenylated
IgE (anti-DNP IgE) solution (Auudu 0.45 Tulasnsy
siofladans) fleglu MEM adluvauas 40 lulnsans lame
i control uag sample @ blank 9gld MEM Uy
figaunndl 37°C Wunan 24 flus gaansazaneiinesn
uAa19MIY buffer A solution (Usznausie NaCl 119
mM, KCl 5 mM, MgClZ 0.4 mM, PIPES 25 mM, NaOH
oH 7.2 40 mM) 400 lulasans 2 ade udaudia buffer A
solution 160 lulaséns atluluwsaswau wenlmdniu
wdniluy figumafl 37°C Wunan 10 wifl visandu
\Auansafnayulng (sample solution) AiAandudy
1 10 50 waz 100 llpsndusiediadans lneansarindu
los1uealdarsavats DMSO (Dimethyl Sulfoxide) 1iu

fvhazane dansanatuilddduiviazans st
20 lulpsdns adlulunan sample d@wvau blank waz
control tfial buffer A U figamail 37°C lunan 10 wii
ﬁé’ﬂmﬂﬁ?ulﬁu dinitrophenylated bovine serum
albumin (DNP-BSA) solution 20 lulasdns Tung
control kag sample dunga blank Liy buffer A U ii
gamadl 37°C 1Juan 20 w1l g solution 910 24-well
microplates Usuaa 50 Tulasans aslu 96-well
microplates i p-nitrophenyl-N-acetyl-[3-
D-glucosaminide 1 mM (PNAG) 50 lulasdns aslu
48 MAUAUUY @31 48 MauAIuaLAY citric acid U
flgaumgil 37°C 1unan 1.5 92l sty Na,CO,
buffer Usums 200 lulasansasly Taans p-nitrophenol
ﬁﬁﬁmﬁmLﬁaagiuaﬂﬁazaﬁaLua pH 10 1 p-nitrophenol
fiAntuazgninuniiasedlasld UV-vis detector
fimuenindy 405 wiluwasaaeiades Microplate
reader (Bio Tek, USA)

nsfnaesifuinmsiufinmmdmoaele]
-hexosaminidase figtai

% inhibition = [1- (T-B-N)/(C-N)] x 100

Tneft Control (O): ANSANAULAS DNP-BSA
(+), test sample (-) Test (T): A1N13QANGULES DNP-BSA
(+), test sample (+)

Normal (N): A1n13gAnzuuas DNP-BSA (1), test
sample () Blank (B): A1n139anauuas DNP-BSA (-), test
sample (+)

wunge nsAuama 1IC T9ldsunsy
GraphPad Prism 5
4, msmaaqu‘éé’wmié’mau (anti-inflammatory
activity) #28338udan1suas nitric oxide’

\Foawad RAW 264.7 @adiuwad macrophage
ﬁiﬁﬁl’mw‘% Mus musculus; Abelson murine leukemia
virus transformed la5uANeATILRAIN SA.05. 0N
Aansega MAlvILAdINLAZIAGINgNYANERT AL
Wndveans unIvetavaaluaIuns Yszmealne) Tu
96-well microplates (cell Hanududu 1 x 10° cells/
well) Tngomsilfides cell Ao RPMI-1640 #isenou
Ae 10% FBS, penicillin (100 units dAelladans) waz
streptomycin (100 lulasniusiefiadans) lasuy cells
lu €O, incubator fgaungl 37°C WHunan 1 dalug
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wé’qmﬂﬁ?u@jmaﬁazmmmaaﬂ 43 LPS (lipopolysaccharide)
anududu 5 uiluniusiefiadans feglu RPMI asly
wiauay 100 lulasing wnienqu control wag sample
du blank a¢ld RPMI mntiufiuansafnaulng (sample
solution) fiaududu 1 10 50 war 100 lulasndu
sefiadans lneansatnduosiuealdaisazaty DMSO
Dusvhazans dauansatatuildindusvavans
d1uau 100 lulasdnslunguues sample way blank
YD sample a";wqu control Uag blank U8y control
TFn RPMI wémiluta figaumindl 37°C iuan 48 Halus
&g supernatant usiazmquan 100 Talasans
Tdlu 96-well microplates 1@u Griess reagent UGHGE
100 lulasdns wA1e microplate w19 JaA1n1sganau
wasil 570 wiluwasiendas Microplate reader (Bio
Tek, USA)

A13AUIA % inhibition of NO production =
[(OD control — OD sample)/OD control] x 100

msAwamd IC_ 18lUsunsu GraphPad Prism 5

msnaaeuAUduiwiaawadnleds MTT assay

\Junismaaeu cell viability iiaginansadn
ayulwsiigvdanuduiviemadlaonsmdolsl Tagi
wadnuufuansatmayulnsianaududusiieg Wunm
a8 2l \Anansazany MTT viguaw 10 lulasans 1ang
microplate 1 ¢ waaluuy ﬁqmmﬁ 37°C Hunan

2 ‘%’ﬂM Af supernatant aRAYNYGU W1 isopropanol
11 0.04 M HCL USunas 100 lalasans weudrinainis
gAnduuasil 570 wluinsieiies Microplate reader
(Bio Tek, USA) MuRa508a¥n1550ATIM MIUANNIS The
Percentage of survival = (Abs.Sample/ Abs.Control) x 100
Tngansarnfivzsluduanmian IC_, fosdidndesaznis
50ATIR 1NN 70
5. mataszimuTnuamsnguiiuedatiomn®
mﬁmeﬁmﬂ%mmmiﬂduﬂuaaﬂﬁy’mm
1838 Folin-Ciocalteu Yransafndutesiuea 95%
wnazanelu absolute ethanol wavansafadununayaie
Tuth vilsduanududu 1,000 lalasnsusefadans
lnugeansainu3uins 20 lulasdnswaudvansazaie
Folin-Ciocalteu’s reagent U3u1#5 100 lulasans el
5 it Mnduivansazanelfisuniueiun (Na,CO)
ANNdNTUSREay 7.5 Usuns 80 lulasans naulidniuy
Faidliigamgivesduna 30 wit wdahlutadinis
gandunaalagld UV-vis detector fiAauendndy
765 uﬂummﬁwm%m Microplate reader (Bio Tek,
UsA) TneduasnySunaensiiueaniaundieuiunsm
UINTFIUVRNENT gallic acid winsienunaagluieves
fiadnu ewisuiu eallic acid fenduvasimiinues
fMog1e adniuauya gallic acid/nIuvesdiegng)
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Tun1sfinwinisnaaesugnsdueyyadasey

< o

“QNBANUNITUN gNSAUNTENIEULAEUTIESNALY
PARTMILA” ANTNegauT e Nay 3 ATwwaring
AlAuIAsZimAREULAZAIAIUARIALARDULINTF I

(+ SEM) uaza@f one-way ANOVA wioldlunisiinss
nansatmlaelalusinsu GraphPad Prism 5

wansANW

1. N13ENAFNTANA

NNITANAITAAAVDIAITURTLNATUIANUT
nsafindeIssninlfedosarasartn (9% yield) genin
nsafadeismautdgedeivinasaslasasaiadu
veiussinasine fidndovardsaiawiniu 14.82 wax
ansatatuiestuea 95% dAndevavdainwinty 7.99
(97991 1)
2. mswﬂaaquééfmmmﬁ (anti-allergic activity)
reAsdudannsvasvaaioulusl B-hexosaminidase

NANITVAFEUNUTN ansaratuestuea 95%
qigun1Tu Tnedien IC_ whifu 93.81 + 0.83 lailasn3
sofindans Wneansadafnanigidumsuilafivinans
W MsgIU ketotifen (IC, winiu 25.06 + 2.02 lulasniusie
fiadans) dauansarpiuidunuilifonssumsud (c,
anndn 100 lilasniusiefiadans) (s1eit 1)

g

3. NTNAFBUNEAIUNITENLEU (anti-inflammatory
activity) #28338udan1suas nitric oxide

KANISNAREY WUT ANsAtATULEsIUEA 95%
waztuilafignidunissniau (IC,, wnn31 100
lulAsn3usefinddng) lurnefiansanmss1u indomethacin
flein 1C_ Wiy 29.97 + 2.33 lulasniusiedliaddns
dunsnaaevgrsaudufiviewadlaes MTT wui
asaftemnsulsifigrinnudufiviewad Tnefiadonay
n3500%30 1Au 70 Aenududu 100 lulasniusieiaddng
(5197 1)
4. nManadeugVERtuaYyadasEAaAT AT zinnsu
2Yyaddss DPPH®

KAMSTAZDU WUt asatamiuRsinasAdy
\051U0R 95% uazdiun qvsueyyedase i lasdan
EC, whfu3.86+0.11 waw 16.00+ 3.60 WilasnSusiadiadians
puddy BndansatasisunTinasiatuiesiuen
95% fgnsdueyyadaseAniiats BHT daduans
WAsgIU (EC_ wiriu 12.98 + 0.01 lulasniusiediadans)
gt deymneadi (insnedi 1)
5. mataszinuTinuamsnguiiuadatomn

N31NINTFINVE9ENT callic acid tuaunis
Badunse y = 0.006x + 0.0168 R’ = 0.9991 n15¥
Unaansnguiluedanaanvesansata nudansain
Fuosuen 95% wartuthivunumsnguiiuedaiamn
Ineilenauya gallic acid Winfu 300.24 = 2.23 uag 184.92
+ 4.33 fadnfuseansann 1 n3u muddu (9197l 1)

v 1Y

M3 1 wansSerardsaia (% yield) uazkansfnwigrsiueuyadase qrisaunsuilargrsaun1TeniauYes

asatamunsinasuAwasUSInuasnaNue davavaauasiu (n = 3)

a9 % yield EC, (g/ml  IC_ (ug/ml)  IC_(ug/ml)  Tiadn3u gallic acid
999 DPPH 999 Anti- 999 Anti- equivalent fian3u
assay allergic inflammatory Yastnvinansana
activity activity 98475 Folin-Ciocalteu
asanaIsUATINATUNA 7.99 3.86 + 0.11* 9351 +0.83  unNNI1 100 300.24 + 2.23
Sf?ul,aﬁ’maa 95%
asafnsussnasnAtu  14.82 1600 +3.60  wnnd1 100 wnndn 100 184.92 + 4.33
BHT - 12.98 + 0.01 - - -
Ketotifen - - 25.06 + 2.02 - -
Indomethacin - - - 29.97 + 2.33 -

(*) indicates a significant difference at the level p < 0.05, compared with positive control of each assay
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&4 nitric oxide
wamsideluadstannsnasiidesiulii v
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Abstract

Antioxidant, anti-allergic and anti-inflammatory activities and total phenolic compounds of Tregaysornmas
formula

Pathompong Phuaklee, Bhanuz Dechayont, Jitpisute Chunthorng-Orn, Arunporn Itharat
Department of Applied Thai Traditional Medicine, Faculty of Medicine, Thammasat University

Introduction:  Tregaysornmas formula, including Jatropha multifida L., Nelumbo nucifera Gaertn. and Aegle
marmelos (L.) Corréa, was discovered in Thai Pharmacy scripture. In Thai traditional medicine,
it has been used to treat faticue and maintain body balance of patients. The objective of
this study was to investigate the antioxidant, anti-allergic and anti-inflammatory activities of
Tregaysornmas formula and determine their total phenolic content.

Methods: Two extraction methods (maceration and decoction) were used to extract Tregaysornmas
formula. DPPH assays were used to evaluate antioxidant activity. Inhibitory effects on the release
of B-hexosaminidase and nitric oxide inhibitory assay were used to evaluate anti-allergic and
anti-inflammatory activities. Folin-Ciocalteu’s reagent was used to determine total phenolic
content.

Results: The 95% ethanol and water extracts displayed the high antioxidant activity on DPPH assay
(EC50 =3.86 + 0.11 and 16.00 + 3.60 pg/ml, respectively). Furthermore, both extracts showed
the total phenolic content with 300.24 + 2.23 and 184.92 + 4.33 mg GAE/g, respectively. For
anti-allergic activity, the 95% ethanol extract exhibited the potent allergic activity by inhibitory
effects on the release of B—hexosaminidase (IC50 = 93.51 + 0.83 ug/ml), whereas, water extract
had no anti-allergic activity. In addition, both were not show anti-inflammatory activity on nitric
oxide inhibitory assay.

Conclusion: Tregaysornmas formula showed antioxidant and ant-allergic activities and revealed high total
phenolic compounds. These results support the use of Tregaysornmas formula in Thai traditional
medicine.

Key words: Tregaysornmas formula, antioxidant, anti-allergic, anti-inflammatory, total phenolic compounds
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