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Pharmacognostic Specification of Mahonis siamensis Takeda ex. Craib.

Chatubhong Singharachai and Denpong Wongwichit
School of Health Science, Mae Fah Luang University, Chiang rai, Thailand, 57100

Abstract

Introduction: Pharmacognostic specification is an important tool for medicinal plant in
order to establish their pharmacopoeia such as authenticity, purity, safety and quality. In a
previous research, there are exhaustive reviews and few data reported of Mahonis
siamensis Takeda ex. Craib. For that reason, the pharmacognsotic specification of M.
siamensis was carried out and providing the sciencetific database for further used.
Method: The samples were collected from 12 places by folk medicine healer through
Chiang mai province. The morphology including macroscopic and microscopic were
investigated. The quantitative determination of some pharmacognostic specification
parameters and TLC was done follow by WHOQ guideline. Results: the macroscopic
showed as a shrub with brown bark in color and longitudinal fragment, the leaves pinnate
with unpaired terminal leaflet that are ovate-lance-shaped. Flowers are bright-yellow
raceme. Fruits are globular with green blue and grayish. Transverse section revealed
xylem is double extensive than phloem since prism crystal of calcium oxalate are
distribute along with pith. The histological character illustrated a fragment of
parenchyma, fiber and prism erystal of calcium oxalate. TLC expressed hRf rate as same
as the standard compound Berberine. In case of the specification, the result of Loss on
drying, Ash content and Acid-insoluble ash should be not more than 0.2496+0.0072,
2.9343£0.196 and 0.0477+0.1307 respectively. For Solvent extractive values including
ethanol and water soluble extractives should be not less than 0.0647+0.0073 and
0.1140+0.0142 respectively while moisture content should be not more than
2.2806+0.3823. Conclusion: Based on this study, the parameters of M. siamensis as
pharmacopeia reference have been carried out for the first time and the investigation will
help identify and the quantitative determination of some pharmacognostic parameter is
use full for setting standards of this plant.

Keywords: Pharmacognostic specification, Mahonis siamensis Takeda ex. Craib.
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1 /W Whole plant ¥83UHUAYU
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LUYINTIAYU (Macroscopic description)
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MNA 4-7 AnH/EMINTNTIAY (Macroscopic description) 1laenlu
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M 4-8 FAHUSMINHNTIAL (Macroscopic description) aenuen



NN 4-8 ANHUZIMNINNNTIAY (Macroscopic description) 1aanuen
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[V d
ANHUSNIINMENNIAATITAT (Anatomical characteristes)

AN 4-10 nHAUZMINMEINAMAAS (Anatomical characteristics)
1: Xylem ray 2: Cortical Fiber 3: Phloem 4: Xylem vessel

5:Parenchyma of pith 6: Pith 7: Prism crystal of calcium oxalate
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MNA 4-11 ApBAUzMIMEINAMIAAS (Anatomical characteristics)

1: Xylem fiber 2: Cortical Fiber 3: Parenchyma containing prism crystal
4: Pith containing prism crystal ~ 5:Parenchyma of cortex = 6: Epiderm

7: Periderm
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Y Qs = d
ﬂTY\Iﬁ 4-12 aNHUZNNIMEINIAAITAT (Anatomical characteristics)

1: Parenchyma 2: Pith containing prism crystal = 3:Xylem vessel
4.: Xylem fiber 5:Histology of plant 6: Pith containing prism crystal

7: Xylem vessel 8:Xylem fiber 9: Xylem ray
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M 4-13 anpazmaiiedioIng (Histological characteristics)

1.Fragment of parenchyma 2. Parenchyma in sectional view
3.Fragment of parenchyma and pitted vessel 4.Fiber

5. Fiber 6. Fragment of bordered pitted vessel
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MNT 4-14 pYAzMBIED INGT (Histological characteristics)

1.Prism crystal of calcium oxalate 2. Fragment of Fiber
3.Fragment of pitted vessel 4 Fragement of parenchyma

5. Fragment of parenchyma 6. Fragment of fiber
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Mn 4-15 dnvazmaiataine (Histological characteristics)

1.Fragment of bored pitted vessel 2. Fragment of Fiber
3.Fragment of bored pitted vessel 4.Prism crystal of calcium oxalate

5. Fragment of fiber 6. Prism crystal of calcium oxalate

S —
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(Y] d o
ANHUTNNMELINAMTAT NANAVI (Anatomical characteristics of Cross-sectional)
o @ 2y oA 4 ar C | I i 3
ANYULNAAAVINUBIVIUAY InsEesdvousaduusesniu 2 au dszneualy
3 1 I i = @ W
Xylem anuniaiy 2 (m1ve9 @24 Phloem uazluaiovos Xylem 12301558900 UUDS
3 a| a . T
Xylem ray Wuginszane sulurnaumudnymzuedvascular cambium lavamlasves
Y 1 . v o 3 !
Xylem ray 92U352ADUAIBAIUUDY Cortical fiber (F890AIY 2 U dIUXylem vessel 921
' )
dnvaz Ingnsznieding Taona 1 lugu Xylem uay uSom Pith vzsznovdvaiuves
Prism crystal of calcium oxalate ﬂix‘mf}@ﬁﬂﬂﬂiﬂﬂ Tud71UDe Phloem UTENOUA2Y
= = 1< o
Parenchyma lvuialvgifinielunssy13&ae prism crystal nszarwagnaly munengaiily

4 9 ]
Y Epidermis t161¥ Peridermis 589A7 3 YUNBUBN (MWN 4-10 fia 4-12)

” o
anyMeN1IUdIEDINGT (Histological Characteristics)
o A A4 = 2oy A 4 ' 1 3
danuzmatiomoinovesyiuan aehnuaiulugvzilsenou 1o Fragment of
. Aot =1 T e o @ o 1 .
parenchyma, Fiber nudnuzitlunnaaes uay EﬁllﬂilﬂunJUﬂQiJ nagl Fragment of pitted
1 ar A o w A ' 3 S 9 a :
vessel Nyza1wagna 11 Feddyinuaoudianinlumne vesuiiudy Ao Prism crystal of
calcium oxalate NTVUIAA1Y Tusumzizes naglidnsazglasfivainvaty (Mwh 4-13

=3
19 4-15)
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Content(% by Mean SD Range Range
weight) (min — max) (Meanis SD) :

Foreign matter 0 0 0 0

Loss on drying 0.2496 0.0072 0.2367 - 0.2632 0.2280-0.2712
Total ash 2.9343 0.0196 0.8678 — 0.9953 2.8755-2.9931
Acid-insoluble ash 0.0477 0.1307 0.0077 - 0.7784 0.3447 - 0.4398
Ethanol-soluble 0.0648 0.0073 0.0481 - 0.0829 0.0429 - 0.0867
extractive

Water-soluble 0.1140 0.0142 0.0788 - 0.1352 0.0714 - 0.1566
extractive

Volatile oil 0 0 0 0
Moisture Content 2.2866 0.3823 JH.EOOO - 3.0000 1.1343 - 3.4269

3
N=12 uag ae 1 @081 3 9

v = Ay '
ANINVDIVHUAY 12 UHad
= ¥ d' o/ c? 9/ =1 o o =
MIfNYIAAIMIIAABIMYRITLUAY Tuissmany augian1sTaiuasgIuny
'd v ] s ] ] 1 ) =Y Y o
ayuInsvesesaniseuioTan Taomsgudlediauneiinios 12 uvas uagduiiumssan
' ' { ] 9 ?,J 1 1 q' 1
UARY ATAIN BE1UBY 3 F1UNEs WU MIaTIvrIsunadalantaow foreign matter Jai
v A o\ w i 3 o g 3 A '
ansam Idiflesnnmanudsaiumsnuunummgmnizes hilddenguiuainaaia
g r ‘2' o o | g o { ¥ o
ms@oue 3a luliFwandaeuluisayulns dmiy animinfinig ldierih1#uda Loss
. ¥ {1y L '
on drying 15310081 Ash content taz 15u19d 19 luaza1slunsa Acid-insoluble ash A25HA1
13i1fi9 0.2496+0.0072, 2.9343+0.196 LA 0.0477+0.1307 AUy Tudauvesadr USumans
v ¥ w o . & Y = v dq o
ANAAIBA 1182818 Solvent extractive values ¥91sznouale Usunaaisanailvienivea
3 @ o P=1 ar 1 B ]
11luA21a£a78 ethanol soluble extractives AIINAITANA 1UFI1NT 0.0647+0.0073 Uaz UTum
o A ¥ ¥ g @ o . = @ N 1o '
msanadolginuilunavinazaty Water soluble  extractives AsTAITANA LUA1NI

3
0.1140£0.0142 1A USHIMANUYY Moisture content A3 1111A 1IN 2.2806+0.3823 1A

1
=

S o ¥ o N . 1 Y 4 < -~ PN
AIMITU UIUUNDUTEIYMY volatile oil content uiuﬁmTiﬂmulmu@dmmﬂuwwlluumuuwﬂﬂ
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suviantluaiulsyneunan
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M919N4-2  uanstfFnannuruludaen (Loss on drying)
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Loss on dying (11 0.2496 T 0.0072

MAY 710019 Loss on drying (Mean & SD)
oudeelvi 1 1.1 0.2385
danFaalui 1 1.2 0.2367 0.23750.0009
eudoaln | 1.3 0.2372
eugealn 2 2.1 0.2467
ioaduslvi 2 2.2 0.2410 0.244610.0031
dioutoalna 2 2.3 0.2460
euFealvy 3 3.1 0.2530
dioudealn 3 3.2 0.2571 0.2574710.0045
dWoudalu 3 3.3 0.2620
WauFoalvy 4 4.1 0.2497
diauFaslvs 4 4.2 0.2498 0.250110.0006
WeuToalyd 4 4.3 0.2508
douFealni s 5.1 0.2520
iioa¥eelui 5 5.2 0.2494 0.250110.0017
dinugoa v 5 53 0.2489
inugoslvi 6 6.1 0.2489
iloadoslni 6 6.2 0.2546 0.2518%0.0029
liieuxualn 6 6.3 0.2520
LR 1 .1 0.2483
3L | 7.2 0.2509 0.251610.0037
LA 1 gB 0.2556
1A 2 8.1 0.2523
(13iuns 2 8.2 0.2417 0.246510.0054
LaLAe 2 8.3 0.2454
VUNBY | 9.1 0.2632
VOLUNDY | 9.2 0.2609 0.26197£0.0012
WUNDI | 9.3 0.2617
WDUNDI 2 10.1 0.2482
OUNDI 2 10.2 0.2530 0.250110.0026
DUNDI 2 10.3 0.2491
WWUNDY 3 11.1 0.2438
10UN94 3 11.2 0.2380 0.239710.0035
VUNDA 3 11.3 0.2374
Fo9a712 12.1 0.2543
Foan 12.2 0.2578 0.253810.0042
Feea1n 12.3 0.2494




A19199 4-3 uaasifSanaudludaen (Total Ash)
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Total Ash s 2.9343 1 0.0196

Ay A70819 Total Ash (Mean T SD)
ieuFoslv 1 1.1 2.9400
dioudodlni | 1.2 2.9190 2.924110.0141
iieudoa Ty | 1.3 2.9133
douteslv 2 2.1 2.9147
@oudualn 2 2.2 2.9457 2.9261%0.0171
tieuFoalv 2 2.3 2.9178
dinumoalni 3 3.1 2.9546
dioudoalng 3 3.2 2.9199 2.956610.0377
ieuToali 3 33 2.9953
deusvalai 4 4.1 2.9543
deudvalny 4 4.2 2.9173 2.935210.0185
iaudoalvy 4 4.3 2.9340
ioadealn s - 2.9299
eudoalmis 5.2 2.9522 2.9439:£0.0122
doatealni 5 5.3 2.9496
ieukoalni 6 6.1 2.9416
ifiouFoalni 6 6.2 2.9211 2.93507%0.0121
iieudoalvii 6 6.3 2.9424
LA 1 74 2.9295
it 1 78 2.9265 2.925810.0041
uiuRd 1 TR 2.9214
A 2 8.1 2.9412
e 2 8.2 2.9377 2.937910.0032
1IAe 2 8.3 2.9348
20UND | 9.1 2.9283
0uN0 1 9.2 2.9373 2.937110.0087
WUNDI 1 9.3 2.9456
1BUNB4I 2 10.1 2.9272
20UND4 2 10.2 2.9594 2.938010.0186
DUNDI 2 10.3 2.9273
OUND 3 1.1 2.9339
10UNBI 3 11.2 2.9474 2.9423710.0073
19UND4 3 11.3 2.9456
1Faa1 12.1 2.9374
1569917 12.2 2.9225 2.909210.0366
Fe9a12 12.3 2.8678




M19197 4-4 vaaafSnaeoi liazawlunsa (Acid-insoluble ash)
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Acid-insoluble ash 1M1 0477 £ 0.1307

a1l A8 Acid-insoluble Ash (Mean T SD)
diouFoalna 1 1.1 0.0090
ioudoslmi 1 1.2 0.0105 0.0098 £ 0.0008
weuFoalv 1 1.3 0.0099
Wieadoa Iy 2 2.1 0.0150
ileudalni 2 il 0.0088 0.0115 £ 0.0032
iousoalu 2 23 0.0108
diouTualva 3 3l 0.0103
dioadoeln 3 33 0.0117 0.0101 £ 0.0018
inamoalyi 3 3.3 0.0082
ieudualvi 4 4.1 1.0662
iloaiFualii 4 4.2 0.3921 0.0358 & 0.0287
ieaFoa I 4 4.3 0.0092
WeuFuali 5 5.1 0.0113
dinaFurln s 52 0.0077 0.0093 £ 0.0018
deuwvalva s 5.3 0.0089
devdualua 6 6.1 0.0096
dioufualng 6 6.2 0.0738 0.0308 1 0.0372
eudosln 6 6.3 0.0090
wuuAg 1 7.1 0.0103
e | 7.2 0.0170 0.0125 1 0.0039
a1 7.3 0.0103
HLAa 2 8.1 0.0124
3R 2 8.2 0.7784 0.2668 T 0.4430
1A 2 8.3 0.0097
WDUNDI | 9.1 0.1672
20UND4 | 9.2 0.1002 0.1255 £ 0.0364
OUNDY | 9.3 0.1090
WUNDI 2 10.1 0.0143
0UND4 2 10.2 0.0085 0.0108 £ 0.0031
0UNDI 2 10.3 0.0095
WVUNDI 3 11.1 0.0098
JUND 3 11.2 0.0091 0.0094 £ 0.0004
BUNDI 3 11.3 0.0094
1B09R 717 12.1 0.0078
Foan e 0.0104 0.0399 £ 0.0534
1F899712 1243 0.1015
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M99 4-5 saastlSnamsadaelfiemueailuiirazae(Ethanol-soluble Extraction)
Ethanol-soluble Extraction 1Mn1 0.0648 1 0.0073
191 A20819 Ethanol-soluble Extraction (Mean T SD)
ieudualiy 1 1.1 0.0589
isuFoali 1 1.2 0.0628 0.0625 T 0.0035
eusealv 1 1.3 0.0658
WeudFoalvy 2 2.1 0.0625
douFnalui 2 22 0.0545 0.0603 £ 0.0051
iougoalni 2 2.3 0.0639
diouBualvy 3 3.1 0.0593
dloudualny 3 3.2 0.0646 0.0600 = 0.0043
iouFoelv 3 3.3 0.0560
liipuvealva 4 4.1 0.0610
douTualu 4 4.2 0.0677 0.0617 T 0.0057
ieugealii 4 4.3 0.0564
dinudoalny 5 5.1 0.0677
ifoaFual s 5.2 0.0623 0.0663 T 0.0035
eudoslny 5 5.3 0.0688
inaugoalvi 6 6.1 0.0634
iileadualul 6 6.2 0.0721 0.0678 1 0.0044
eudealmis 6.3 0.0679
HNAY | 7.1 0.0596
ina 1 7.2 0.0647 0.0592 £ 0.0058
IRHICER! 7.3 0.0532
(nag 2 8.1 0.0797
iNAa 2 8.2 0.0682 0.0769 £ 0.0077
1aing 2 8.3 0.0829
YN | 9.1 0.0598
WDUNDA | 9.2 0.0752 0.0670  0.0077
DUNDI | 0.9 0.0660
0UNBI 2 10.1 0.0766
BUNDI 2 10.2 0.0652 0.0633 £ 0.0143
WUNDY 2 10.3 0.0481
1WBYNDI 3 11.1 0.0710
DUNBA 3 11.2 0.0714 0.0682 Tt 0.0052
0UNDI 3 11.3 0.0622
Foaa17 12.1 0.0667
Foaan el 0.0700 0.0650 = 0.0061
F949717 123 0.0582
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M99 4-6 vaaafSinaensanaial¥iuiludiazais (Water-soluble Extraction)
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Water-soluble Extraction 1M1 0.1140 T 0.0142

41AL 1 19814 Water-soluble Extraction (Mean £ SD)
dieaFnalui 1 1.1 0.0994
doudoal 1 1.2 0.1068 0.1008 & 0.0054
dinugoalvy 1 1.3 0.0963
douFesln 2 2.1 0.0996
iouFoalii 2 i 0.1076 0.0981 £ 0.0103
eudeely 2 23 0.0871
inudoeln 3 3.1 0.0788
douFoalmi 3 52 0.0887 0.0881 1 0.0090
diudualwi 3 3.3 0.0967
dousvalny 4 4.1 0.1188
oudoslai 4 4.2 0.1075 0.1104 1 0.0074
euFoalwi 4 4.3 0.1048
ilutaelv 5 5.1 0.1329
doutoalui 5 52 0.1333 0.1338 £ 0.0012
ipudoalui 5 5.3 0.1352
ritoudoalvi 6 6.1 0.1108
douduslni 6 6.2 0.1305 0.1170 £ 0.0117
dinuFaaln 6 6.3 0,1098
TGN 7.1 0.1229
(31 1 12 0.1214 0.1212 £ 0.0019
LAY | 7.3 0.1192
A 2 8.1 0.1302
a3 2 8.2 0.1265 0.1231 £ 0.0092
nauAe 2 8.3 0.1127
DUNDY | 9.1 0122
19uN01 | 9.2 0.1183 0.1217 2 0.0032
WWUNDA 9.3 0.1247
0UNBY 2 10.1 0.1012
W04 2 10.2 0.1119 0.1101 % 0.0082
VUNDY 2 10.3 0.1172
BUNDA 3 11.1 0.1152
WYNDL 3 11.2 0.1080 0.1162 £ 0.0087
J0UNDI 3 11.3 0.1254
%9901 12.1 0.1231
FH9a17 12.2 0.1294 0.1279 1 0.0043
1#89912 12.3 0.1312




M5199 4-7

ammiﬁmmmm@u (Moisture Content)
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Moisture Content 191101 2.2806 T 0.3823

a1ay #2981 Moisture Content (Mean T SD)
ouBoely 1 1.1 1.5
ieuFoali | 1.2 1.5 1.7000 1 0.3464
deudoa v 1 1.3 2.1
dioudoalni 2 21 9.5
(doudnalui 2 29 2.0 9.9667 - 0.2517
lieugoalvy 2 2.3 2.3
wouwsalv 3 3.1 2.5
(Fouduali 3 3.2 2.0 2.2667 £ 0.2517
deudoqlwi 3 3.3 2.3
daudualui 4 4.1 1.8
diouFualii 4 42 2.0 1.9000 1 0.1000
doutoaln 4 43 1.9
doutoaln 5 5.1 -3
doadualui 5 5.2 2.8 2.2667 £ 0.2517
ieudeal s 53 2.0
iieuTalni 6 6.1 2.4
idioudoslny 6 6.2 3.0 2.5667 +0.3786
oaFealui 6 6.3 23
uiuAa 1 7.1 2.9
it 1 72 2.3 2.7000 X 0.3464
A 1 73 2.9
Laiiaa 2 8.1 3.0
g 2 8.2 25 2.8000 £ 0.2646
uiuAg 2 8.3 2.9
20UNBI | 9.1 22
VOB | 9.2 2.2 2.4000 1 0.3464
U0 | 9.3 2.8
0UNDI 2 10.1 2.0
10UNB4 2 10.2 2.5 2.1667 £ 0.2887
VUNDY 2 10.3 2.0
10UND4 3 11.1 2.5
19UN04 3 11.2 2.0 2.1667 £ 0.2887
9UND1 3 11.3 2.0
1F84a17 12.1 2.3
Foaa17 122 20 2.1667 £ 0.1528
1Fe9a712 12.3 2.2
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39A@UAILNG Thin-layer Chromatography(TLC)

MY 3 N3N anadediiaza1uyiia Methanol 1At Maceration 1147
Ay Yo o Yy o

nsesmsazawd ldmiunszaivnses uazi lszmelduds azarearsanaly methanol
o a Aan o = =2 aa
$119u 0.5 Hadans udnhmsazaerFina 10 Tulnsdas noaasuu TLC Fen1udae 3am
198 60F 254 (W11 0.25 HARWUAT YUIA 20x20) Develop i TLC 111 chamber Ny 1Waue-
fudiazain1iudn o TLC plate HIUMT develop Soudon theenmainldudely
gamgiites uazdunanisrimunvesyamsnii 14 oz ldunaneldanueiaduuasi

o g % n ' :
UANAAUNIANLEINAUTY 254 W1 TUIAT 1B AAUEIN 366 U1 TNUAST

deuvoAaY finger print U5zAOUAI UDIUsAIATATIRET1311A5§1U Berberine
eun 1 -6 msanannsunaieutealny d1A07 7-8 Suneuiua S1AUN 9-11 Fune

VUNDI LA AL 12 AD BUNBITUIATD

MNN 4-16 s3atavAIeavlaen )il (Bark)

Solvent system Chloroform : Methanol 60:40
Standard Compound Berberine

Plant part Bark
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hRf
100
75
50
25
0
M 4-17 sa@aAveaudaenlsl (Bark) mald UV 366 nm
Solvent system Chloroform : Methanol 60:40
Standard Compound Berberine
Plant part Bark

Detection Detection under UV light 366 nm
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hRf

100

75

50
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MNN 4-18 santauAveamlasnlsl (Bark) Meld UV 254 nm

Solvent system Chloroform : Methanol 60:40
Standard Compound Berberine
Detection Detection under UV light 254 nm

Plant part Bark
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Solvent system
Standard Compound

Plant part
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hRf

100

75

50

25

MANA 4-20 5900aVAIL I8 IMHR 13T (Sstem) Mel@ UV 366 nm

Solvent system Chloroform : Methanol 60:40
Standard Compound Berberine
Plant part Stem

Detection Detection under UV light 366 nm
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MNA 4-21 S3A@VRIVIIE IR 13 (Sstem) Meldl UV 254 nm

Solvent system Chloroform: Methanol 60:40
Standard Compound Berberine
Detection Detection under UV light 254 nm

Plant part Stem
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® Pharmacongnosy

® Multivariate analysis in Herbal sciences

® Qualitative study in Health Sciences

® Community Health
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1. Singharachai C, Palanuvej C, Vipanngeun N, Ruangrungsi N. “Microscopic Characters of

Five Roots Species in Ben-Cha-Lo-Ka-Wi-Chian Remedy” 5" Annual Conference in Thai
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Traditional medicine & Alternative medicine,September 3-5, 2008, Ministry of Public
Health, Thailand.

Singharachai C, Palanuvej C, Ruangrungsi N. “Bioactivity Screening of Ben-Cha-Lo-Ka-
Wi-Chian Remedy Using Brine Shrimp (drtemia salina) Lethality Assay” The 25" Annual
Research Conference in Pharmaceutical Sciences  December 2, 2008, Faculty of
Pharmaceutical Sciences, Chulalongkorn University, Bangkok, Thailand.

Singharachai C, Bunrathep S, Ruangrungsi N. “Preliminary Screening Test for Free Radical
Scavenging Activity in Ben—Cha-Lo-Ka-Wi-Chian Remedy” The Joint Seminar of JSPS-
NRCT Core University Exchange System on Natural Medicine in Pharmaceutical Sciences,
February 3-4 ,2009, Faculty of Pharmaceutical Sciences, Chulalongkorn University,
Bangkok, Thailand.

Singharachai C, Ruangrungsi N., “Safety, Efficacy, and Quality assessment of Ben-Cha-Lo-
Ka-Wi-Chian Remedy”, Commission on Higher Education Congress II: University Staff
Development Consortium CHE-USDC Congress 11, August 27-29,2009,

Singharachai C, Wongwattanasathien O and Ruangrungsi N., “Mutagenicity and Anti-
mutagenicity of Ben-Cha-Lo-Ka-Wi-Chian Remedy Using Ames test”, 6" Annual
Conference in Thai Traditional medicine & Alternative medicine, Ministry of Public Health,
Thailand, September 2-6, 2009.

Jongchanapong A, Singharachai C, Palanuvej C, Ruangrungsi N and Towiwat P.
Antipyretic and antinociceptic effects of BEN CHA LO KA WI CHIAN REMEDY.
Proceeings of the 9" NRCT-JSPS Joint Seminar “Natural Medicine Research for the Nest
Decade: New Challenges and Future Collaboration”™, pp. 9-12. Bangkok, Thiland, December

8-9, 2010.
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Jongchanapong A, Singharachai C, Palanuvej C, Ruangrungsi N and Towiwat P.
Antipyretic and antinociceptic effects of BEN CHA LO KA WI CHIAN REMEDY. ] Health
Res 2010 24(1): 15-22.

Chomchuen S, Singharachai C, Ruangrungsi N and Towiwat P. Antipyretic effect of the
ethanolic extract of Ficus racemosa root in rat. J] Health Res 2010 24(1): 23-28.

Singharachai C, Palanuvej C, Kiyohara H, Yamada H and Ruangrungsi. Pharmacognostic
specification of five root species in Thai traditional medicine remedy: Ben Cha Lo Ka Wi
Chian. Phocog J. 2010 21(3): DOI: 10.5530/pj.2011.21.1.

Singharachai C, Palanuvej C, Kiyohara H, Yamada H and Ruangrungsi. Safety evaluation of
Thai traditional medicine remedy: Ben Cha Lo Ka Wi Chian. J Health Res 2011 25(2): 83-90.
Phachasupap A, Singharachai C, Palanuvej C, Ruangrungsi N. Phototoxic activity of

selected thai rutaceous and umbelliferous plant extracts. J Health Res 2012:26 no 1: 15-20.
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® Environmental Health, Health Economic

® Multivariate analysis

® (ualitative study in Health Sciences

® Community Health
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1.

2 October 2009 Poster presentation Entitled *“ Herbicide Exposure to Maize Farmers
in Northern, Thailand: Knowledge, attitude, and Pratices” in the 9" Annual Conference
of Public Health Sciences “public Health Sciences in Economic Downturn”

1-2 March 2010 Oral presentation Entitled “Herbicide Exposure to Maize Farmers in
Northern, Thailand: Knowledge, attitude, and Pratices” in the 1" International
Conference on Environmental Pollution, Restoration, and Management. Ho Chi Minh City,
Vietnam.

4-7 November 2010 Poster presentation Entitled “Herbicide Exposure to Maize Farmers
in Northern, Thailand: Knowledge, attitude, and Pratices” in the 6" International

Conference on Environmental Geochemistry in Tropics—Urban [ssues. Xiamen, Chaina.
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