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Aade Andouuunsgiu Namﬁ%’awudwdaummﬁqu,amqm'é@fmaaﬂ%m%’uﬁmé’?uqﬂqmﬁmmL%’msﬁu
anine 125 pg/ml f¥esarnisdudimainoondndudu 64.86 danluuazsniifesaznisdudsniaie
pandatudy 29.72 uag 41.21 aud v ﬁ'ql,l,amqmééfmaaﬂ%m%uﬁwm ICsp2S.D. 1WINAU 89.65+1.00
pg/ml 1ae3nTudan 1C.+S.D. Wiy 59.38+0.00 ug/ml mumimaaquéé’maaﬂ%msﬁuéha%% nitric
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weanaoed wiuilu Au3u uarameseeslufiniuesuszney MeAnwnmsiusendindudosiuridy
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Abstract

Toddalia asiatica (L.) Lam. known as Lebrog in Thai was a local herbal plant found in
Thailand, especially in the North-Eastern and Southern parts including Phetchaburi and Prachuap
Khiri Khan Provinces. However, this herbal plant is consumed extensively by only people in
Chumphon and other provinces in the Southern area. It has clolesterol-lowering property in blood
vessels due to its hot and spicy taste. Currently, the herbal plant was has been tested for its
biological activities. This research was conducted to: (1) examine the antioxidant activities of
different parts of T. asiatica with DPPH and nitric oxide methods, (2) determine phytochemical
constituents in the part of T. asiatica possessing the best antioxidant activities, and (3) examine its
antioxidant properties in its tea form compared with vitamin C substance standard. By employing
DPPH and nitric oxide methods, measure of ultra-violet absorbance was measured at 515 and 546
nm, respectively. All tested parts of T. asiatica were collected in Chumphon Province in August
2014. To prepare Lebrog in tea from, 2.0 ¢ of its twig powder was packed in a tea bag and then
brewed in warm to hot water in the temperature ranging from 60-100 °C for about 1-10 minutes.
The data were analyzed for percentage, mean, and standard deviation. At the maximum
concentration of 125 ug/ml, the results showed that the twig extract of the plant exerted strong
DPPH scavenging activity of 64.86 % followed by its leaf and root extracts with 29.72 and 41.21 9%,
respectively. The twig extract and vitamin C had the ICs; values of 89.65+1.00 pg/ml and 59.38+0.00
Hg/ml, respectively. Studies on the antioxidant activity against nitric oxide showed that all the plant
extracts did not have such activity. In addition, the study found that this herbal plant contained
alkaloids, tannins, coumarin, and phytosterol as potential components. Also, the study found that
the tea form of this plant when brew in hot water in 70 °C for 10 minutes with DPPH method, had
DPPH scavenging activity of 27.04+2.88 % at the maximum concentration of 2.5 % (v/v). Both the
extract and tea from its twig powder did not show cytotoxicity against Vero cells at the final

concentrations of 10 pg/ml and 2.5 % (v/v), respectively.
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| Asfu (branch)

510 (root)

g‘l.l‘ﬁ 1 &usen [Toddalia asiatica (L.) Lam.]
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213 n13fnwgnifiueendindy
\Jeafurasansaianndrudae3s DPPH [9] way
nitric oxide [10] tA38ua15aLa18 0.02 mM 1,
1-diphenyl-2- picryl hydrazine (DPPH) 0.2 cm®
Lazasanafimududuiudu 5000 pe/ml Tu
Wwyuea 0.1 wag 3.7 cm’ aslunasanaasy
(maaes 3 97) Yuluiiiia 30 wail wazlund
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Gandiudiduaisuinsgiu) Auuaidosazng
ﬁﬁuaaﬂ%m%’u%mgm DPPH scavenging (%) =
[(A - A) + Al x 100 lawile A, = AINIAANAY
YBIAITAIUAN WAL A, = AINITAANTUYDIAIT
f9819

winansadaiignisiueendiady
11NNI158ag 50 NAFEUNIAT ICs, lABAISLAT M
ansafaiinnnuidudusng 9 (125.00, 12.50, 1.25,
0.12, 0.01, 0.001 pg/ml) A1UIUAT ICs, AINNTT
Wigua1lunsv sguieAuLTuTULaZ AT
Wedidudnissudalaslégnaideatu naaey
fhethaay 3 ASs (n=3) wagaaildunlnsen
drudeauunnsgiu (+S0)

£ a

214 n1sAnv1gnifrusendiadu
\Josuvesansatalaonisnageudaelussneen
Tass! (nitric oxide assay) Sidunousiell [10] 3w
asafaidaaududusudu 5000 pug/mlTu
LONIUDA LANATTAZAE sodium nitroprusside (5
mM) Tuseamatvlimies 7 pH 7.4 Tuvasannass
fiffansadn 1.0 cm’® Unflgaumgdl 25 °C 1Junan
30 U9l LHn Griess reagent 1.5 cm? (1 % sulpha-
nilamide ag 0.1 % naphthylethylenediamine
dichloride Tu 3 % nsavpanain nauludnsdu
1:1) thlufadnisgandunasiinnueiadu 546
wilwwns Gandudiluarsuinggiu) Auiman
Jovazn1sdueendiatu Ineldgnainediuis
DPPH

2.1.5 msnageumnuiufivdoaaln
84 [cytotoxicity against primate cell line (Vero)]
(1] WHuisneaeuauduiivieigadiifnaain
TUsAuSosuasdlianuiin pEGFP-N1 (Clonetech)
Tneifisnsagussd

(1) WS8UETENA  AUTUTY 50

833

pg/ml U311015 5 pl asluanaviauwiln 384 viau

(2) Whuarsazareiifwadlngs
31U 3.3x10% cells/ml USuns 45 pl

(3) vanduraan 4 Yu figaumgdl 37
°C fldgnz 5 % CO,

(a) fansi3esuasiian1iznszdu
warnsUaeendanuiinnueiniy 485 uag 535
nm Aud 18U §aeiades SpectraMax M5
microplate reader (Molecular Devices, USA)
Tneans8auaTu (ellipticine) 1uansunsgiu uaz
5 % DMSO L uansazaiemiunu A1UIURIA1
anulufivsiawadimeans % Cytotoxicity = [1 -
(FU; + FUQ] x 100 o FU; = n1si3esuasasaad
ﬁﬁawaﬁw%amimmgm; FUc = N15L9090a3
vouwadiilsifasatnnioasumgu
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Wosduludruvesitafiinaule
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9 nawans [12,13] Fail

2.2.1 NMSNAFOULDAAIADYA UIENS
afnuLantios 2 M HCL 2 cm® du 2 Uil ndau
Ta 1 cm® waLANTLeL9UA Dragendorff’s 2 yn
Funnd

2.2.2 minageuasawenlnalales 1
ansafaudntosdiy 10 % lead acetate Tuth
auliiieniul 9 15 Wil vilidu udanses adn
mglanaelsdnuy waviraisavarslusyineau
FAouwieilindu widldnasannass 3 van e
ilUnaadeuniesrusenauvesmsawanlnalalen
¥4 neasvdruidu steroid (Liebermann-
Burchard reaction) Un@1sazateglamaslsiliny
waead 1 1NTTneiouwia ien gracial acetic

acid aslu 3 vigm gAY 9 %8A conc.H,50,
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aalumudng 4 vaen 1 ven dunanisalildeudi
Antunielusvezian 1 $21us neaevduiidu
lactone butenolide (Kedde’s reaction) S¢ 118
ansazanslanselsinulunasnd 2 wen Kedde's
reagent aglU 1 cm® uaza@1savare 1 M NaOH 2-
3 en §0nnd nadoudiuiiidu deoxy sugar
(Keller-Kiliane) LAy FeCl, reagent 3 cm® aglu
arsazarvaaslsnesulunasad 3 welidnfu
1BBInaDAAABILAIABY ¢ TU conc.H,SO, 1 cm’
TUmud1e 9 naeadaunndszninesesnonay
ansavaneduuy

2.2.3 nsnadeunailiueen Unans
annudntevadinlyufusenniy hexane a2
azarely 80 % Leniuea 10 cm’uusldvaen
NAADI 2 1A DA é’qi"j Nagaau Cyanidin ¥1d13
aza1ewasnil 1 41y conc.HCL0.5 cm® wazaan
wundideu 1 wiu Funanselildeud nedeu
Leucoanthocyanin ¥vaendl 2 tfiy conc.HCL
0.5 cm’ guuu water bath 5 w19l duned

2.2.4 msnagauslududunisnaaeu
e thansatadndesldluvasanaasafiuiindu
5 cm® WaIANUL water bath 5 U ¥l nsewwazSou
Uaeelibu werarsazaredildegiause 1 undl
FUAANAUIY 30 W9 LAY dilH,S0, 1 cm®aglu
ansavane auuu 5 Wl Yaeelmdu wewse q 1
U9 uiinka

2.2.5 MsnadaukounsiA3luulnala-
los dhansanauantesldlurasanaass Wiy 10

o v

% HCL 5 cm® waady Unasazaneiilaainnie

v
=

CH,CL, Wtuiflada 10 % NH, dunadiindu
2.2.6 NISNAFDULNULY LBUASENA
dndaslurasannasd lANUIN&U 5 cm’wadlfuuy

water bath 5 U191 nse9vULSoULNAITALANEN

834

nsecldviliIoadaaiuinduudmen Fecl,
3.4 vien FunAATLATY

2.2.7 MSNAABUANITU UA1SANRALN
BndevarangluleniusaudlinenasuunIzay
nsesfitusuansarat 1 M NaOH tnszawls
Aufou uwinhlUdesnelduannslilenn uas
FunansaiSeuasiiintuiioneuassnsilale-
Lamﬁ'mmmaﬂﬁu 356 UNLULLAT

2.2.8 ndavaALnaIoanluiy (Lieber-
mann-Burchard test) dnansafauiidntagiliy
dilH,S0, 10 cmaglmdniu Ay 15 w1il wan
annnglanaolsiinu svimelanaslsiinueen
\Nouwenen glacial acetic acid 3 wua Lweg1lA
\WUA udamee ¢ wem conc.H,S0, 1-2 wea T
Tnalumundirunsudedh q dunnaiuasy
wiasld

2.3 Aoudi 3 : nﬂswﬂaauqmémqq%qnqw

a9y LAUTaN

2.3.1 Yansdadusen 2.00 n3u us3qlu
e wsluthfou Uuns 250 cm? figaung 60-
100 °C LLaziwmqmmmﬁdqwﬂuﬁﬁau 1-10
urit selienduudnitlunaaeugnsnisdiu
DONTLATUAI8ID DPPH Luilaun1snagauasana
Wasunaisafaanimdutie Usuans 0.1
cm® wasAnnASsarMsiuesnatuiingy
gt 2.5 % (vAv) WisuguALLANANg
NANSNAFDUAILAT

2.3.2 MinageuANduivfalvaate
AwnasaduiieafiunisvageuansataUasuann

ansataduinienududugaring 2.5 % (vv)

3. NANSNAADILAZATA]

dusendiulu Aa wazsn wiethunadinene
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faeniuea laaisanaiivsesay 5.10, 0.32 Lay
3.32 slevmiinfiauis nisvadeunsETUeendLA-
Fudosduresarsatnainfiaia 3 dau wuindl
adudu 125 pg/ml ansafaanisfisesaznis
ETUQy’amiLﬁmaﬂ%m%’uqﬁﬁqm 3898911 AB 51N
warlumieansesay 64.86 41.21 uag 29.72 ANy

o

19U (115199 1) wazalrsana

a a

AadlAn 1C5=S.D.
WNAU 89.65+1.00 pg/ml lagIn1iudiian ICs+
S.D. ¥1AU 59.38+0.00 pg/ml Lavansanmang 3
wiin fenrududugaing 125 ug/ml laiwansqnd

FANUBBNTLATUAILIT nitric oxide (151991 1) 1l

A9AARINUNITITEUDY Madhavan Lasaue (8]
nunarsaintuweanegedilgnssitusondinduy
ANT1INTNUTUITUIU 3 111 @283 nitric oxide

Ya v 3

assay 91atilsanniauseniinuggisoiutiulu

Y
v

Anfiugniileuusemuinissaiiladedusanis
\ingangouxiniuly onavilviisnEnansiumi-
TulavinRegfigdlaianysal Fauansgydvnadanm
Houninisasayivlalusssued wazuenanii
asatenueavesnadusenliuansauiduiiv
soiadlndsiinududugariie 50 pg/ml (M3

i 2)

A15197 1 Antioxidant activity of T. asiatica extracts and vitamin C
DPPH Nitric oxide
Part of plant — —
Inhibition* (%) IC50%S.D. (ug/ml) Inhibition (%) IC50%S.D. (ug/ml)
Leaf 29.72 >125 0.00 -
Branch 64.86 89.65+1.00 0.00 -
Root 41.21 >125 0.00 -
Vitamin C 59.38+0.00 142.85+8.02

* mean the obtained at a final concentration of 125 pg/ml; - mean was not test

A1919% 2 Cytotoxicity of T. asiatica branch
extracts, T. asiatica tea, and

ellipticine

Cytotoxicity
Inhibition (%) | 1Cs (Mg/ml)
0.00
0.00

Sample

Branch*
Tea**

Ellipticine

0.753

* and ** mean obtained at final concentrations

of 50 pg/ml and 2.5 % (v/v), respectively.

AINAFBUAIINGNWLARLUDIAUVDIETT
afanadusonnuInguans 5 nau loun uweami-

AR WAUNU ANI3U LATALNDTRYR (A151991 3)

835

dumsfnwigniiueendinduresriadusen
$yA% DPPH finunduduanying 2.5 % (vAv) vea
Y194 U YN 60-100 °C Turreszeziian 1-10
Uit (ansnsdi 4) wudwwﬁmﬁqmmqﬁ 70 °C 17@1
10 Wit f¥evazn1sdusteandiaduiiian Sevay
27.04+2.88 danndosdutdunisfnyigndiu
sandiaduainayulnsvalssiinues Chan wag
Anz [14] o1ardlesangama il flunsvennlaigs

NuyinateaIseangnsi 60°C Jauanignsnu

o

panTndunngaseezian 1-4 uil uililoseey

v '
N a

VAUNNTU 5 ke 10 W9 Neaunndl 70 °C 4171

q U
'

P

WAAIVSAUDDNTLATURATANLTDIAINTZEZLIAN

1

= o =

afaLiaguansaainanslaunTuigamgigu

q U
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g undouTuinaisoangniuinnitansiide
anmly Gauansnsanivefigamaiigs 80-100
°C anganluladuianfogigniaisidessoy
a1 1-5 wiitusn waidleldinanundudu 10
W9 miaaﬂqwégﬂaﬁmaaﬂmnmﬁuawmm’jw
arsfideannludl 100°C uansqndeandindy
wnnindesnnldinanlunsvuagsznineseli
WBuwuning 80-90 °C Fauansdiuoandindy
Arndndues uazydusendiuafigumgil 70 °C
Tuszezia 10 wiit Arududuaniine 10 %
(vv) laduamapnufufvsiowadlads (115197 2)
Pnuanisaaenunstiudugninisfueend-
wiufidvendusenidesinyiduseniinaniy
Yowaw 2.5 TnsUiuas definuidududeudrasi
WnuAdansouanigrsn1siuoendinduld
nidediduieanisiayulnsluiiesiuiid
Usglevunmiulszniuenuilssgndlndu
nAndueifiarnisasulsemuldazainiady

madenuilsniiauladerguslaala

a51971 3 Phytochemicalanalysis of branch

extract of T. asiatica

Constituents Methods Results
Mayer -
Alkaloid Wagner =
Dragendroff +
Libermannburchard +
Cardiac
) Kedde’s reagent -
glycoside
Keller-Killani test -
Cyaniding test -
Flavonoid Leucoanthocyanin
test
Saponin Foam test -
Antraquinone
Borntraeger reaction =
glycoside
Tannins Ferric chloride test +
Coumarin Alkaline test +
Steroid Libermannburchard +

+ mean positive result; - mean negative result

A15197l 4 Antioxidant activity of T. asiatica tea at a final concentration of 2.5 % (v/v)

Time Inhibition (%+S.D.)

(minute) 60 °C 70 °C 80 °C 90 °C 100 °C
1 1.62(0.96) 0.00° 0.00° 0.00° 0.00°
2 3.14(0.62)° 0.00? 0.00° 0.00° 0.00°
3 5.66(0.75)° 2.51(1.66)° 0.00° 0.00° 0.00°
il 8.17(1.01) 5.66(1.30)° 0.002 0.00? 0.00°
5 9.43 (0.96) 13.20(1.31) ¢ 0.002 0.00? 0.00°
10 18.23(1.18) ¢ 27.04(2.88)° 5.66(2.97)° .40(3.10)° 10.06(0.63)°

Differences between groups were tested using T-test. Values with different alphabets within each

test were significantly different (P<0.05).
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