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deydunsdionanuluilaulueniudonnayulns laun @a Staphylococcus aureus Fuilu
Vv a A g dgl I a o d‘ 1 3 <
AUAZBIMILAGE YU MNMIBNLTURBILNAUKS (B8 Salmonella spp. WuuuaiiGeinuvssludnd lama
Yuidauluigayulwsinnnyazasunuaznyszninumsisaenlduds wueiiGamaswioimlviiesins
v ' ¥ o o o ' v & . . .8 P aa o oM v
Vessnwsannuiaimsandausineis e Escherichia coli {uwuaiiFamuassnnanandelualduas
wywduazdnd e Enterobacteria wwWumuassnmn@luiy fad (Yeasts) Luitllusuaseaanyud
U (Moulds) UNgilafian mycotoxin azvh litinduanedanyudle e Clostridium spp. {uuuaiise
tﬂ' e e A( &I g a o
nasadasla® Tull w.a. 2550 aam waalad wazame avnamsvudlaudayduniglusunulunaainy
o ' a v L= & & R K . s
660 MIDYN WUNANINTFIUIDYDL 22.1 mm&mamamsﬂmﬂaumﬂL%a Clostridium perfringens dUa3
‘;‘y o 7. . Y a a ¥ v a d' o Y a g o Y a 4 '
2DaL¥a Clostridium perfringens sasgyivlaldazasniwiiiiesuans lagazilviiaeimsiassi
waza1iew Usinauiaadusuanedaguilae Aaannnd 10 é1u CFU daniuwesmen®
msmuanaamwennnayulnsludszmalne Tdnasinasprumudmnmnaspuenayulnsing
(Thai Herbal Pharmacopoeia 2009)® uazisemaauwsesUna@en w.¢a. 2510 (309uantnasl
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= & = o w Y a ¢ e o g A ae
mzparunziisumsveunuluna asdadinamsanaiensimsludeowzadansntinuaszizeaaunid
walluvanguuaasanulasanauasen

U w.a. 2550-2552 anineuazingEando nsInenmaasmsunng e nzieuaulu
ihdsnnadinnuanznssumsamsuazen Wuenidwansdisumsueninmibaluriseme wazihuhan
ndssinanian 169 diedn wumsludaulaveniingenmnesgusega: 18.3° Tutlulszainm w.a.
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1. msmnaﬁtmw%nﬂuﬁ]auwmmsm‘g (As) ez (Pb) wazumantian (Cd) ﬁlummnmgu’lws
Tae1435 Atomic Absorption Spectrophptometry, Graphite furnace"”
A ~ o
thrasiauazaUnaal
- @384 Atomic Absorption Spectrophotometer US#% PerkinElmer 'g'u Analyst 800
- 1A329% (Analytical balance) nAllgn 4 Munya USEN Mettler 3u AT200
- ewnddnansuuIsEasazmemaNlumAeNzimusinalaveviin ¥iia high density
vy v a ' a a vy v v H & o I v s v v
Taameansa luasnlaswslunsaluasn 10% Wy 15 W9 WAIENMILINAUDN 2 A9 waAN lLrenau
hanlgFnu

- 9zeenNIsy Whatman No.1

mimﬁuaxm‘smmgm
- Nitric acid (AR grade) U540 CARLOERBA
- Palladium (Pd) 10,000 mg/L, AA grade U5%% PerkinElmer
- Magnesium nitrate solution 10,000 mg/L, AA grade U5#% PerkinElmer
- Mixed standard solution (As, Pb, Cd) (AA grade) U5#% PerkinElmer
~ YhnduW3eth Type I, resistivity >16.0 Mohm 9101384 Elix 20 U340 Millipore

MaLeIBNEIIAZAIBAIDEN

Q'J v ?)’ L | L = I'd = aa =

Fanayulwswihvinuduey 0.25 nsu ldlulinnes (beaker) n39gewing 100 §adans 1Hx
Nitric acid: H O (1:1) 5 #iadans Yadininasaenszanuniin mmstasdaauuanaslainuu 3o wi

& 2 v v o o A v v a L. . A aa ap o Xy a

anas aefieliliEulnaidsenugamniivies uaufis Nitric acid 5 fiaddns Yadininasamianszaniniin
MmnsgasdasuusNatlaidauy 90 il wisaumayulwsgndesaaravng crassazazadlumie
YsulBinasping 50 iaddes UsulSinasmeinnaunsain Type I ansazaeguinlunsasloaldnszanunses
Whatman No.1

AMSLHTANEITAZAISUUIIA
LT NAULA N UM SLHTENFNTAZAIIFIDLNNLE LG DT FIUHNFNYDIFITAIDEN

NILHIINEITAEAIININIFIU
= Yy v v & v v v '
w3snasazanannIPuliianndnduresasny (As) uasazn (Pb) 50 snlunuauaiu uas
waaLien (Cd) 2.5 aanlunwuaudiu

IEMINTINIATIEA

ATNNPNINATTIUNNANTALANENINTTIU UFMIANNFNNUTIEUTNAMIAANFULTIUAZANNTNTY
2a4lane TmﬂﬁmummmL“Zl'uﬂ'uﬂzlmmim‘guazmﬁ"awhﬁ'u 10, 20, 30, 40 Waz 50 @YULUWUAIUEIY ANN
WNTUYBILAALIENYINNY 0.5, 1.0, 1.5, 2.0 waz 2.5 @ ulunuaIuaIu T80 UUMITNNUYBIAS D
TWideanasaraemnassuan ludd wazmvuaanuluduaswwan NWINassIugNipewhA 0.995 La?
AeNeHMUTIn I InY Az wazuaadanluasazanadmadwlasaununwanasgiu dnnzmsmli

(NNDLHDNAIONTN
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Elements As Pb Cd
Wavelength (nm) 193.7 283.3 228.8
Pyrolysis temp (°C) 1200 500 500
Atomize temp (°C) 2100 1500 1500
Matrix modifiers 0.005 mg 0.003 mg 0.003 mg

Palladium Magnesium nitrate Magnesium nitrate

msdsziiuua

1°Z?'Lﬂm5ﬁm1u@i’ﬁmmsgmmaa\gﬂwﬂm (Thai Herbal Pharmacopoeia 2009) wazdsemeainay
AnznsIuMIamMaazen ssylsinalovsminfisanliondelundasasiennnayulusldud mamylubu
4 dludau azmlaiiu 10 suludusu wazuaadoulihiv 0.3 dalududi

2. msmaaﬁmswﬁmsﬂuLflam%yaagﬁun%ﬂﬂummnaaguvlws(“)
Taauazaunsal

a"liazmﬂu,axawwsl,'gmﬁ;a

Buffer Sodium Chloride-Peptone Solution pH 7.0, Tryptic Soy Agar, Sabouraud
Dextrose Agar with Antibiotics, Fluid Lactose Medium, Fluid Enterobacteria Enrichment Medium,
Crystal Violet—Neutral Red-Bile-Dextrose Agar, Fluid Casein Digest—Soy Lecithin Polysorbate
20 Medium, Mannitol Salt Agar, Baird—-Parker Agar, MacConkey Broth, MacConkey Agar, Levine
Eosin—-Methylene Blue Agar, Fluid Tetrathionate Medium, Rappaport Vassiliadis Broth, Brilliant
Green Agar, Xylose—Lysine—Deoxycholate Agar, Bismuth Sulfite Agar, Columbia Agar, Reinforced

Medium for Clostridia, Triple Sugar—Iron—-Agar, Sheep Blood Agar, Egg—Yolk Agar

{dagaun3dinasgu

Escherichia coli ATCC 8739
Salmonella Abony NCTC 6017
Clostridium sporogenes ATCC 19404

Lﬂ%’laaﬁauasqﬂnsnf

Fan Filter, Laminar Flow Cabinet, Water bath 42-44°C uaz 80°C, Incubator 30-35C,
20-25 C waz 35-37 C, Lﬂ%’aﬁqmmamﬁﬂm 0.01 N5%, Pipettes, Micropipettes, Macropipettes,
Petri dish, Glass bottles, Loops, Needles, LﬂéaqLmﬂﬁﬁmL%yaagaw‘%sfé’m‘[uﬁawmu’%ﬁw bioMerieux
51 VITEK 32 uay VITEK cards

'iﬁmsmﬂ'%mmuawﬁmwmtﬁaq'ﬁun‘%ﬁf
m573USume Total viable aerobic count 1435 Pour plate laginag1e 10 N3 139

Tvilu 107 84 107° e Buffer Sodium Chloride-Peptone Solution pH 7.0
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Ywadageiiaaneudd 1 fiadans ldunzdaly Tryptic Soy Agar 2 plates A anila
AT Ui 30-35°C luna 5 Sundatasni ilasinsetudeld Tihivsuulalail wdrduam
Usmnaudauuadideludai 1 ndu

Yaghathafiidoneud 1 aaans lmwnzdaly Sabouraud Dextrose Agar with Antibiotics
$10u 2 plates FauiaNNENTY U 20-25°C Hune 5 Su tusnulalail udrdnamnusin
B ludhathe 1 n3u

#573U51n e Enterobacteria 1302889 10 NS4 iy Fluid Lactose Medium 1%asu 100 8adans
Undi 35-37°C Wunan 2-5 s Feandedids TWdu 102 8¢ 107 Ywasratailideseudihly
LWWL%WBELL! Fluid Enterobacteria Enrichment Medium @1aaNzuas 1 ¥aaa ‘U'N‘ﬁ 35-37°C {lunm
24-48 il udnhamz@avy Crystal Violet-Neutral Red-Bile-Dextrose Agar Unfl 35-37 C
Wi 18-24 %"ﬂm uwlanau3snm Enterobacteria lu@iaene 1 n5u lagg1uamainmsie Probable
Number of Bacteria

Escherichia coli 1#@a819 10 n3u 13aa19laansiia Buffer Sodium Chloride—Peptone
Solution pH 7.0 1¥asu 100 fiaddns Jwadiadeiidaaeuds 10 dadans ldlu Fluid Casein
Digest—Soy Lecithin Polysorbate 20 Medium 100 fiaaans Usdl 35-37°C (flutian 18-48 il oot
fivaud 1 793305 161y MacConkey Broth 100 183805 Undi 43-45°C (Hunan 18-24 1113 wdrdashan
iUy MacConkey Agar Unfl 35-37°C Wuna 18-72 il dhilidedulihdefasdomnzuy
Levine Eosin—-Methylene Blue Agar U'N‘ﬁ' 35-37°C tHunan 18-24 %"'ﬂm

Salmonella spp.iﬁﬁ?ﬂii’lﬁ 10 n5u1ldlu Fluid Casein Digest—Soy Lecithin Polysorbate 20
Medium 100 §188805 UN# 35-37°C {lunm 18-24 1l uduenmnzdeseluvasenagay 2 waan
‘ﬁlUSiﬁg Fluid Tetrathionate Medium waz Rappaport Vassiliadis Broth viaafaz 10 §aaanI ﬂu‘ﬁ
35-37°C luna 18-24 1l Lté'ﬁqﬁwml,wnmﬁyauu Brilliant Green Agar, Xylose-Lysine—Deoxy-
cholate Agar uaz Bismuth Sulfite Agar Un#i 35-37°C, 18-72 #2131

Clostridium spp. T#feee 10 nSu @e9028 Buffer Sodium Chloride—Peptone Solution pH
7.0 l¥asu 100 fadans Yuadratiideaeuds 10 fadans ldly Reinforced Medium for Clostridia
117U 2 waan waaausnill heat shock 7 80°C, 10 Wi wazyh liEwuT wasad 2 lidaslianudou
Und 35-37°C Tugnmzlfeme 1-4 Su nzd@auy Columbia Agar ild gentamicin Unfi 35-37°C
Tugame13mme a8 $alae 1hdaiisedamnzuy Columbia Agar 1121 2 plates plate usn Unfi 35-37°C
Tuannzl$oma 48 %lua plate fidos Unilgamgii 35-37°C luannziionma 4s 7l

NTIUSUHD
M1150153aW) Escherichia coli, Salmonella spp., Clostridium spp. 8UgUNaN218I5TILAN
(Biochemistry) wazangia3aauanyiaiioqaunidonluie VITEK 32
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AN B wazane

msﬂ‘sztﬁuNammﬁiwmmgmmaqﬂwﬂm (Thai Herbal Pharmacopoeia 2009) 6463

Total aerobic microbial count

Yeasts & Moulds count

Bile-tolerant gram-negative bacteria

FEscherichia coli

Salmonella spp.

Clostridium spp.

IN

2 x 10°/g

IN

2 x 10* /g

IA

10°/g

Absence/g

Absence/10 g

Absence/g

WNa

matuidauaany azm wazuaadenluennnayulnsininu 156 agnasanumsudauganh

MNATIIU 4 N3V 6 1REN (Sagaz 3.8) laawuludauasnygananaspulumsuendemvan 1 daeen

wulwdauasmgeninmnaspuluaivenveninlng 2 dredn nudulauuaadisngaininnasgulumsu

Y v QJ ) k4 e ] -ﬂl
El']LLfﬂ‘ll‘Vi']S'lﬂ 2 MIBEN UazeNUszdzNziin 1 MoeN (9NN 1)

5197 1 madudauany azm uazuaasnluennayulng 156 drat

4 UIY UIY AUAUDY USinasfinsiany

foun PR fhaghad  Tanei wawiinasgur dluaudiu (ppm)
BN 5 1 anIny Taiwu-115.0 0.1-3.9 0.07-0.20
gNauUNaan 32 - - Taiwu-o0.4 0.0-3.3 0.03-0.19
A 15N 18 2 waatlen  ladwu-o.2 0.1-5.4 0.02-0.50
gvaNuilng 20 2 Az Tiwu-o0.3 0.3-13.9 0.05-0.25
EVNDUNWNINT 5 - - Taiwu-o.2 0.3-1.9 0.01-0.20
envaNtla 2 - - Taiwu 0.1-0.4 0.10-0.19
enUsEazuzIIg 20 1 unatlay  lauwu-o0.3 0.2-1.3 0.01-0.51
EBNAUTIAY 11 - - Taiwu-3.3 0-8.5 0.01-0.11
gvaeNUaayns 7 - - Tiwu-o0.5 0.1-1.9 0.03-0.25
enUseazlneg 24 - - Taiwu-o0.9 0.2-2.1 0.03-0.24
ENENHET) 12 - - Taiwu-o.2 0.3-5.9 0.01-0.06
I 156 6

“naEiNasyIuMNMNIasIUEaNUlnslng

(Thai Herbal Pharmacopoeia 2009)
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mstutauadunidluennnayulnsiiuy 116 Mednananuliiunaeinasgu 7 M3y
30 69EN (Fo8a 25.9) laun MSuendumias sudldhnn emeninlng snventngsila ;s1gussau
enUseazlng wazenanas s vemsuasIanumMsUuiJauni Total aerobic microbial count, Bile-tolerant

gram-negative bacteria waz Clostridium spp. loun endunifaa envieninlng uazenuseazlwa (m597 2)

m3ni 2 msludowdagdunidlusnanayulns 116 et

Mnumeteilaihunasiingsgiut
NuuNmMuBHioveuEadUNIg

4 . . : . .
ADeN PUIU PUIU Total Total Bile- Eschericia Salmonella Clostridium
MpdgN e Aerobic combined  tolerant coli Spp. Spp.
Tadshuthouei Microbial — Yeasts Gram
count & Negative
Moulds Bacteria
count

gdeIvaN 2 - - - - - _ _
gNAUNUaN 20 7 6 - 3 - - 6
enuAlan 12 2 2 - - - _ _
evanulng 18 6 6 - 1 - - 2
ENVDNNNANT 2 - - - - - _ _
gmaNININR 2 2 1 - - - - 1
enUsrazuzIIg 14 - - - - _ _ _
EI']ﬁ'W]]UiSQ‘LI 10 4 4 - - - - _
gvdeslaayns 5 - - - - - - .
gniszazlng 19 6 6 - 1 - - 4
FNFSIT) 12 3 2 - 1 - _ _
N 116 30 27 - 6 - - 13

*Lﬂm‘z/fmmgmmuGi’ﬁmmigmmaqulwﬂwﬂ (Thai Herbal Pharmacopoeia 2009)

agﬂwamimaﬁmevfmsﬂuLﬁauTawzwﬁfﬁlummnaqﬂm mnwumiﬂmﬁaugm'juﬂm%
NATPUTENINY 02 wozuaniiien asawumsuiiouagdunid Total Aerobic Microbial count,
Clostridium spp. tae Bile-tolerant Gram-Negative Bacteria hishul,ﬂm‘*zﬁmmgm dadlusasay 23.3,
11.2 U8 5.2 MNTIGU (5197 3)

M15199 3 agﬂNam'im'sm"iLﬂiﬂzﬁﬂﬁiﬂutﬂauiaw:wﬁﬂLLasL%aﬁﬁuw%ﬂ""lummﬂmgulws

'ﬂﬂmiﬁlmhul,nmsﬁmmgm Soeay
mstudlaulavewin (AFIVIANLHNIUIU 156 caEN) 3.8
- m‘sﬂuﬁjaumswg 0.6
- msdudlauezi 1.3
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Safety of herbal medicines in the

National List of Essential Medicines

Chitra Chaiyawat Jiranuch Jamtaweekul Santipong Wongpentak
and Prachyaporn Inthongkaew

Bureau of Drug and Narcotic, Department of Medical Sciences. Tiwanond Road, Nonthaburi 11000 Thailand

ABSTRACT Herbal medicines in the National List of Essential Medicines are medicines which
the Ministry of Public Health encourages their use in government hospitals as an alternative to relieve
symptoms or treat dieseases, as well as, to replace imported medicines. During fiscal year B.E. 2012-2013,
Bureau of Drug and Narcotic, Department of Medical Sciences carried out a project on quality assurance
of herbal medicines used in government hospitals by conducting safety studies consisting of tests for heavy
metals and microbial contamination in herbal recipes, specified in the National List of Essential
Medicines. Those recipes were herbal medicines in the following categories: antipyretic drugs, drugs used
in symptomatic treatment of circulatory symptoms, respiratory system disorders, gastro-intestinal
tract disorders, anti-diarrheal drugs, obestetrics and gynecological disorders and drugs used in
musculo-skeletal symptoms. The recipes selected according to the mentioned categories were
Ya-Khiewhom, Ya-Chanleela, Ya-Kaekaiharak, Yahom-Navakhoth, Yahom-Thepachit, Yahom-Bum-
ronghuachai, Ya-Prasamawang, Ya-Thadbunchob, Ya-Leongpidsamut, Ya-Prasaplai and
Ya-Sahastara. The testsfor heavy metals and microbial contamination were carried out using atomic
absorption spectroscopy and Thai Herbal Pharmacopoeia’s method, respectively. The results,
evaluated according to the Thai Herbal Pharmacopoeial standard criteria, showed that 3.8% of 156
samples, 4 recipes, including Ya-Khiewhom, Ya-Kaekaiharak, Yahom-Navakhoth and Ya-Prasamawa-
nghad fand arsenic, lead and cadmium levels higher than the acceptable limits, where as, 25.9% of 116
samples, 7 recipes, including Ya-Chanleela, Ya-Kaekaiharak, Yahom-Navakhoth, Yahom-Bumrong-
huachai, Ya-Thadbunchob, Ya-Prasaplai and Ya-Sahastarawere found to be microbial contaminated.
The recipes passed the acceptable limits on heavy metals and microbial contamination were Yahom-

The pachitand Ya-Leongpidsamut.

Key words: safety, herbal medicines, National List of Essential Medicines, heavy metals,

micro-organisms
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