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CHSOH methanol
i aclohol dehydrogenase (rate-limiting step)
HCHO

i aldehyde dehydrogenase

formaldehyde

HCOO- formate — metabolic acidosis, tissue
injury and visual toxictiy
limited H, folate (tetrahydrolate)
CO, carbon dioxide

AWA 1 Metabolic pathway of methanol
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msiBinatin Double Gel Diffusion
Tumsasosow_oditio nsna:itislanvasuuu

(Use of Double gel diffusion technique
for identification of adulterated pork and beef)

AANs fnd J1exr

L3 Tunase

* 1N “Auwng 1513 3

AtAE “IIUWNE @3 WWAneasTualng
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@1 @y : Double Gel Diffusion, # 3%, Unautu, ilte n3, iala

4 Abstract

This study was aimed to identify adulterated pork and beef using double gel diffusion test. Antiserum

specific to pork or beef was obtained from Newzealand white rabbit inoculated with pig and cow serum.
Antibody obtained specific to beef could give cross reaction with buffalo meat, but antibody obtained specific
to swine could not give cross reaction with beef, chicken, buffalo and dog flesh. This method was applied to
determine adulteration of 50 samples of meat products such as pork, beef, chicken, buffalo and dog flesh
collected from both fresh market and supermarket in Chiang Mai province. It was found that 33% (N=3) of

veal sausages and 50% (N=2) of minced beef samples were adulterated with pork. Using double gel diffusion
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technique for identification of adulterated meat was convenient, inexpensive and simple. The technique can
be used as a screening test on field inspection for consumer protection . However, the method has detection

limit from 1 % (w/w) adulteration of pork with beef and the samples must not be heated more than 70° C.

Keyword : Double gel diffusion, identification, adulterated, pork and beef
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Vi’ﬂ'mUqauw%ﬁﬁwﬂluwa@ﬁm‘*ﬁmﬁww%ﬂ"gmu
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2. AN¥ABMT Nawvaudsy qu"lwwwquﬁtytywwumu WWarnIN T nuaNI N1 Na@mmmmmﬂ“qmuvlm
3. ﬁﬂmmmﬂaa@ﬁmﬁaaﬁmaﬁ@qﬁmdﬂmn agu"lm

wJsmsnaapd

v v v { t:; o g: kg U 3; a o a >
1. duairdaya &IquvLWSﬁﬁﬁEl\‘i’mt]‘ﬂ'ﬁﬂ’litlllEIGL%E-JLLUﬂﬁL%EJ WIDNMIITUULAILAN ALHUMIT Na yuvlws

UHs 4 e baun weyay au i waz znau Tagdu &Juvlws 1 AlanTUALUI 10 AT LAITROUIAULG 13 1A

N INURAIANNTNTUVEI 13 N9 Lasalsaiadie 13 na 2 3a. eaeldila

W I TInIn ez auuﬁaﬁﬁauqmﬁgﬁ 100 BIFLTALTY 187 2 Tl

TIUNAUNNLARD WA DULAIGAD FINN 30 WIN R FUIRBNAINTIA 3 T RIALRAY
n‘v 3’, A%’ a A 6 d% v ad . .

2. 19 8UONDILELITBIAUNILLLUBIAY lasis Agar well dilution method
UL S. aureus ATCC 6538 E. coli ATCC 25922 U TSA uaz SDA Lia
tu A a c‘d a a 1 n:l' L o . . o .
AaLaan qu"l,wa 3 TRaNTUTE NN B uKanla laun133@ inhibition zone

uaz#A1 Minimal Inhibitory Concentration (MIC) 284 13 i@ yulws layds

Agar well dilution method Nu¥a S.aureus ATCC 6538 E. coli ATCC 25922
a9U% TSA wazC. albicans ATCC 10231U% SDA WasNININARILUL 2 11
o A Aa £8 o & & A A A € A ' o o v o
3. AALABN quvlwa?mmﬂﬂumswmmaLmesmLa:ﬂ @ lapNansanand1 MIC 11 13 1o gu"lwmmu
W uluwnin 2 aila Miedon WTalnaig 2 via Aevliauds uszsliaon mnqugnAaguoun dasladhiulasims
TaglFanuiduduvas 15 1o gu"l,wmhﬁu MIC 71 1@ Inaaadtnae Lﬂ%ﬂuLﬁﬂuﬁuﬁﬂw%ﬂmjwmuquﬁ
Law‘hLﬂa'wﬂ'%mmwhﬁuﬂ%mmma L0289 13 ﬁ@lumﬂ'm@aao M3 i lunsengd zana uazalasltainu
Sauannud aum:ﬁdﬁww%ﬂimma:ﬂf,juﬁa?ﬂﬂm:mﬁauﬁuﬁauw Y lauyiinisn ¥ 13 NAWINLAZATILAY
MANY zm@mw:nﬂﬂ%ﬂ ﬁww’%ﬂl,l,@iazmimmal,ﬂu 5 P7Q LNUINING aumﬂi:"w%mwiﬂU%%‘ﬂwqa%ﬁﬂm
LL@:ﬁﬂH’lQM§ﬂHW:ﬂ’Nﬂ’]Uﬂ’]W mwﬁaLﬁmﬁww%ﬂvlﬁﬁqmmuﬁﬁaa AIUAITUNRG UARN 2 4 8 uaz 12 Ay
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4. ﬂﬂﬂﬂﬂmaﬂwmzmomﬂmwmawa@mmmmwsﬂﬂLﬂaﬂuuﬂaﬂﬂ MURFILAN 17 NAINNT &;uvlws
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5. na avudse ninwlunstugadavss 13 na guvl,wﬂ@mﬁmaagammm WIBUNs U wIUTa WL
AUTITNTALWUINTN 89610 Aa UIWSAWAS uas wwsSnilon 61833 Microbial limit test AWIMAILSNID
\TauazNAIN Selective media 184 A3dILIIWINATTIzIANG g uazvnBuduriiavasuuaiiielasisme
biochemical method
= wa a
6. AnwAm wAN19LAd
6.1 @nwmasAdiznauvas 1wnnmaiingw alkaloid, flavonoid, tannin lapdfjfTen”
6.2 ﬁﬂ‘mqm uﬁami@@ﬂﬁuu 3 UV 989 17 N@ ¢eta3ad UV/Vis spectrophotometer ju Lambda
35 (PerkinElmer)
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@139 U A9 AN colony NASANTAAVBIDWIIALITDLRNE

L8 Selective agar Colony morphology
S. aureus Mannitol salt agar Yellow with yellow zone
Ps. Aeruginosa Cetrimide agar Greenish
E. coli MacConkey agar Pink or red surrounded with zone of

precipitated bile

Salmonella Xylose-lysine-desoxycholate agar Red with or without black centers

6.3 @n® TLC pattern 289 13 nalagld uiw TLC Silica gel 60 F254 Wazdvinazany 3 520U fe
Acetone : Diethyl ether (80 : 20) Ethylacetate : Methanol : Water (100 : 15 : 10) Chloroform : Methanol :
Water (65 : 35 :5)
= A A % [ | A A A
7. @nsAmAsuwduved 13 daudurhs Wiangu lu snawu wlenwzuaw fvwna 1.25, 2.5 uaz 5 n./nn
lunyfvinawaduazinaids (Wmin 20-30 nTw)  nusrawaguaziweliio (Wnin 180-200 n3W) 9N
9N A inesaiunemd aaen wafes (lesaaudlssidinen 91n Hayes AW,2000 uaz WHO,1993 ) 1
wwngiasluudaznguliewiamidn LD, laglfanstssas Wiel & Thompson

5 Wamsndaoo

o A A9 ¥ & P &£ o & A a A ~ £ < a
1. AAlaan Nu‘lwsﬂﬁl"ﬁlﬂ%aqﬁqi 113} Ni’lﬁl\‘l’mt]ﬂﬁmiﬂuEIGL%BLL‘.UQYIL?EI ‘Iﬁsa"i]']ﬂﬂ']{l"ﬁuﬂﬂﬁ\ﬂﬂﬂ

PINNTARILIWBNIINARBINLIN
A A Lo & o o A o a A6 AVL‘]J ' (4) o 2 (5. 9)
o insaanann avgnddutidasnuaevinasaduriadusiiale 1w auie muwy 0 uaz 13 nends®
n{u 33 a d‘vd 6 o/{Vqu .Van \IL‘» A (6)
o QNFIUBIMIRIYVEITED U NeWus leun liwesan wann wazliuzinge
IQ{QJ &: a a ¥ =3 Qo v v 1 1
o gndgugIMIIYLAUIATaTET 1ums§@1mz;marmmnmmaamn ldun waain @
{ v o IQ{W ¥ . . .
® LA99GNEN I adnNDauLTa Pseudomonas fluorescens ATCC 49839, Escherichia coli O157H:7 204P
Staphylococcus aureus ATCC 13565 Was Listeria monocytogenes Anulunianmmienmnzia
Waztibe @)
o 1 t{q} ¥ a v aaAa a . . . .
e g 17 NAMNUABIONTA I TONUITRAM UL NUTTAEY (methicillin - resistant Staphylococcus
= v IQ{ 1 Q a 901 v o o
aureus) 18 13 NAGMIBLUNIUBANNDANTIN 17 naasalswasy tau-Damuea uazurSeuauaay
a ' I & 1 o= oA £ o & aa(10,11)
wazlinenuwi s buesafinulwuiwiunguin asgnidwsouuaiize
uanmnﬁaa&ahﬁmmmﬁ‘ﬂmm Asuan Mﬂmiﬁ”uﬁagamﬂﬁmmﬁlﬁuwuﬁ
. ;EwammjwLLajﬁwumwsmﬁmmﬁ ANNDAUTY JIRIALRY  INITHRAUIND :mwﬂum%aqﬂ';as
wazld wluiwsn wudn wmsnﬁﬂmqmil,ﬁui”ﬂmmaawamﬁmﬁmﬁww%ﬂvlﬁmwmULﬁau
o nlfidfanwzuanl ieasminassianuya (2
‘:{ U
o msmﬂaanau WU umﬂmmmﬂa T afl,u%mnwa WU A Ieauwgniauise
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1. Wewdd Shorea roxburghii G. Don 19¢ DIPTEROCARPACEAE

2. A% Cassia fistula L. 396 LEGUMINOSAE-CAESALPINIOIDEAE

3. H9 Caesalpinia sappan L. 196 LEGUMINOSAE-CAESALPINIOIDEAE

4. Fin naw Millettia sp. 296 LEGUMINOSAE-PAPILIONOIDEAE

2. M3 Na yulns

ms fafans 4 o9ie w13 dadudu Tasdtdy Wer 15uf QUMD 110-120 BIANLTALTY
mqufmﬁﬂmaa 1 Aadutuluanay arie LAZWIWINYES 13 nawisenMIaugeUuAInILAY
qmﬁgﬁﬁ 100 p9maaidy e 2 Talug Idkaawan e 1

[
a v o

l{ﬂ/ g: kg v v v a a s 1 aAa
lummeaaesgndtugadenuaiiiselunsaanaass desnmnuanududwmdulafniudelafans aanu
ﬁauﬁwmwmamﬂﬂ%ﬁ FIUINIMIAIANUTNT WYY 1T NALTNTY NaN bAAIANTIN 2

4 . o
M3 WN 1 yield 183 17 Na

Zfa 13 70 Wb NTUAI wmiin 15 deadudila]e vield vas 13 AauiashminTws
(n3w) (n3w) (Va8n3N/N3W)
gnan ( ﬁ@ﬁﬂmz) 540 55 3.77
Wepaw 700 140 5.50
A% 1000 270 11.07
AN} 1000 220 4.51

AN 2 ANVTNTUVBI 1T NALTNTY

13 NadNTL ANUTNTW (Ia8nIN/AaaaaT)
o A

nan (| NaName) 325

naw (8.67u518) 370
Wepod 275
At 330

9l

(A gk 190

nfua 5’: ‘s Aa a6 dly U 4: % A a o v Y
3. na augnsduduraaunidilasan IiNaAalaan zquvlm 3 THA WININA BURIANMNLINDN
AN 8 ag‘u"LWiﬁHm AU 4 THa A8 13 NAwLHaN 13 ﬁ”@gu 15 N9 AT 15 NA TNan

£ o & Aaa o & Y o A
3.1 INNIING E)‘IJQYIﬁGlW%L“HﬂLLUﬂYILiEmUL%a S. aureus uaz E. coli VL@]N@@N@]’]S’N‘Y] 3 e 4
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= : e o & A A
®13797N 3 A1 Inhibition zone Y83y 17 NAADLITDUUANLIY

7ia 13 Na 210 Inhibition zone 1ady (Tadina7)

S. aureus E. coli

gnon 50 wl( ﬁ'@‘ﬁﬂm:) 11.75 13.75

100 wl ( ﬁ@ﬁﬂmz) 15.00 15.50

AR 25wl 15.25 9.00

50 Wl 20.00 12.25

au 25wl 11.50 11.75

50 wl 15.50 12.00

wegay 25 ul Tai 30 wnanataan 8.75
50 wl 8.50 T4 230 “wnanazalam

snaw 100 wl (a.@1winy) 15.50 13.00

Gentamicin 23.75 25.00

log 7 znou Wradugaudeldarsluunsuuanuazunsuay anandudu 100 wl ldkadndt soul ehs
LAZQ Fudngeunsuuananiunsuay anudutu so ul Iinadudsind 25 Wl wewen  Sudafeaunsuuan
wazunsuauldianian
3210 auwiAMuTNTUAIN: W
guﬁmﬁlﬁm ou 4 7lla Aa 13 NAWzEew 13 AAQw 13 AR WA 1T 1@ tnaw

(GRai%l)

= ‘ o & A A & a
139N 4 a1 MIC 283 17 NaGaLTaLUANLILLAELTDINTUAAN 9)

7@ 13 Na MIC (Na8n3NvaIuInin 13 Naury/dadans)
E. coli S. aureus C. albican

ALK 2.96 1.48 380.00
o 185.00 185.00 -
A 41.25 20.625 -
Wepaw 137.50 8.59 275.00

o o ¥ a a % v o A v 8 a I Y oA

4.4 13 NA qulww Nlwinsn 2 zita IEanadndwimvane &lTﬂﬂi%%'}Win%’lnnqugwamquﬁu

4; g ¥
i dasladnnlasinis

AALENIWIN 2 Tila A wwinUadns (Wminiden) uaziwinuIn (WWINURY) nnguuiitn
diiadnumd 0 yulwsamana MIC 284 13 10 gulws diemen s
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::' I3 3 o A Y a
M131WN 5 Ll]ail,‘ﬁ%(ﬂ?.lﬂx‘l 17 NN &ll%u']Wiﬂ

780 13 Na % VB3 13 NAURI AMUTITUYeY 13 AAERTH  s1wan 13 nadutuils
fisrwimandr MIC (Va8NIN/NaRaAY)* (J88a03)

W19 1 1yih MIC 0.296 205 7.20
W9 2 1yin MIC 0.592 205 14.40
snawt (8.6u5) 18.500 385 240.00
1 1yih MIC

snaw 2 (a.6ude) 0.9625%* 385 25.00
at 4.125 410 50.30

« fudianudutun lering feun WAUUIWn
*x ﬂ%mmﬁl’ﬁmwﬁuﬁlﬁuﬂgmu

[ a ¢ 5 a A A v A [
5. ﬁnmqmanvm:mamsmw wawamnmmmwsnmﬂazmu,ﬂmvlﬂ NMYRAILAN 17 NA

AN 6 Atk VUANIIMENNYBIUIWNINNH ¥ 1T D@ agu"l:ws

¥ . ¥ = 2
$HININ % AMNTWIH nawn 5
v .
PHININ
g’ )
WINSNUIN
PN UUaN 52.34 - - -
WININH 3 17 Nepu 43.32 A’ NC HaLaniay
PINSAH U 15 NA =Naw 43.94 A’ NRULBNE YULANNDE
PINIAN ¥ 13 Naeg 1 e MIC 30.10 NC NC NC
PINIAN ¥ 13 Naeg 2 wihdr MIC 31.50 NC NC NC
g’ a 1
winsnudangns
PINSNE ULUaN 59.39 - - -
PN & 13 ﬁmgu 58.71 21907 NC HaLaniay
PINSAN U 15 NA =Naw 61.17 A8 NRULBNE YULANUDE
PINIAN ¥ 17 Naeg 1 1ihdr MIC 58.05 NC NC NC
PINIAN ¥ 13 Naeg 2 wihdr MIC 59.07 NC NC NC

NC =lalaswuag

AN TUlUHIWE NN U52anth 30-50 % WENUINK & 15 BarefianuIuaIniiawane 1 13 Aaaug
LAZIWEIUINN Wsan Sanudwinnnitiwinoiadu mmﬁaammﬁmfwLﬂa'ﬂmm@muﬁu"l,ﬂ anuaulu
YAWENUAEN9 Uszanme 60 % IWINUMEWH ¥ 13 ﬁ'@nﬂmﬁ@ﬁmm%ﬂn&ﬁmﬁu

ANHMENIMEMNTBIIWSNTR ¥ 13 fia uwlwidg uanedaniudnien “yaaiwinn u 15 far
M2 anududu 87 nAuuazs liuandsiunduaruquadnadin e ywinUangronaziininusn
Wow s Ba wnaw vlnsndudn dewlume™en wnwsnusne ¥ 13 ﬁ'@guﬁﬂﬁﬁm’%ﬂﬂiﬁu WeWEN
Uagam § 13 ﬁ@ﬂuﬁwlﬁ“ﬁww%nawaaq UGS VBIWIIN 1 13 naaudls thatanios VAWANW 3 13 1A snav

INAULAZT LAW1Z6 %amﬁauﬁuﬁﬁw’%ﬂqmuﬁmmﬁ AR NTHAINTN
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6. na audsz ninmlag3tnegadaing
=3 1 ¥ a 1 I d%’ a A 1 A = v v a L4 6
wamsdnm wud lwiwinuwsnnangulainoseuuaisonaliaidudaaluemimnaia lu Yans
a v d? a A a 6 < 1 Il 1 % a oA . A =3 v L5 6
Budun1inaaas wauuafiie 8 dusznild lunguaugulduandenniiwinnguau wdilaiiuld 2 “Uad
13/ 1 a ¥ a o 1 % a { e l& =3 v
Il nduanquiinaiyendaiumnue wandwINKWInin ¥ 13 fa yulns o wsndo il
12 dadlaslaii "y wammeassvasnwinUmdndwdwdsiviwinuin ldi 13 Ae yulws
N33 3fla wnIndaagiwinniiiauds uazsfiadonlduwiuia 12 Uan
7. @nmqne AUAN19LAL
7.1 @nmmesddsznauves 1awanmaiings  alkaloid, flavonoid, tannin lasdfA3en™ 13 fia
a \ : . : : . = £ \ A & :
NNTUA Tainy 13ng4 alkaloids Ngy terpene uae NQX anthraquinone FINONDITLNY uazlaiwy 13RBNg 2 nay
v 3 . . ‘d t:{ v o . . ‘é o v Aa a e v
léun cardiac glycosides TalinnBnazguiala uaz cyanogenetic glycosides avliiafinainns auodald
Wlmlud dhe usz gu wu 1Ingy unuin Wanlmand uazguNIU  snaulAzwzuaN WU 1INEN Wnuilu
UBZANTI
= wa A 5
7.2 @nwgne NUAMIganauL 9 UV 289 13 1a

= !
M9971 7 @1 Amax 284 SQ%VLWi

15 A volume dilution Amax Absorbance
&h\‘l 0.5 ml 1/1000 284 1.016
SNt 1.0 ml 1/1000 271 0.963
AMAREN 0.1 ml 1/5000 277 0.463
ﬂu 0.5 ml 1/5000 280 0.572

SN
u

7.3 @nwn TLC pattern 284 13 nalasldavinazaauanadneni

System1 = Chloroform : Ethanol (3 : 1

System2 = Chloroform : Methanol : Water (7 : 3 : 1)

Note : 15urs TLC Silica gel 60 F_

System1

.
—_

=)
!

System?2

15 narg

System1

15 NaAn
U

1 U @9 TLC pattern 2837 ayulws (Fusands ;

System1

15 @ TNau

System1

15 NAWELaN

shortwave UV 1L 95330916 U8z Longwave)
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8. ANBINHIAYUNAWYDI 15 NG
8.1  mina aufimdsuwduves 13 nans yulwslunysd uszwuiiving
HaMINAseswYI f1 LD 189 13 arhs Rangu wianwzauuazly snau lunuaniwer
weands usznufivinunesd el fdwnnnt s niw/Alaniy mondasmisilen 11 dads yulwsudazoiia
awa 5 n3u/Alansy was wnaanuAaundluiian 14 uliny ainasesans wazwgdAnITuensg ved
mg'wmaadvlajLL@m@mmnﬂaﬂ'umuqu
8.2 Havad 13 nady ywlwidemaaiydulalunun uasnuiiving
LﬁaLﬂ%ﬂmﬁwﬁmﬁﬂﬁwawwnmejuauwmﬁﬂ LaTYINUAUINTINARLAzINALT Y
izmwmjuﬁﬂau 13 Aare waenau Wdanwzuey wazly =new luwwe 5 n3u/Alansy wud swmingalu
Yool 1 uaz 2 vlaiu@m@hammmﬁumuquﬁ‘i’]aumfwmmashaﬁﬁm ATy
8.3  WA8I 13 NANT aguvlwar@iamﬂﬂﬁwuﬂmaifm:ms’l,mamkma
WowSsufisuatoazdsg de du la sl nimwizenms wazanl” mao%gmnﬁuwmj
uaziwenilo lunguilow 13 Aaururhs wWiangu whenwzuew uazly snew swia s niw/Alaniu Aundw
mqu@Tmeﬂa’w WU liuananann

— -,
o sunadoisniwa
) o & A v P £ o & A a
17 NAYIN 4 TUA VL@LLﬂ fl]u Weead &hd ILAS SNaw NQVIWH‘HL‘EE]LL‘]Jﬂ‘YILiEJLmSEJU’Jﬂ Staphy]ococcus

aureus WazWNINaY Escherichia coli @ luanuidududnss
13 Aa e luenadutu 3 ransodusadensunsuuin wazunsuay lasanadudu 100 wl 1w

wadugsdndt so Wl 13 Aarauaz 13 Aegw Gusada wnswwan @nd unsway lasanwududu so w 1@
HADUEIANTT 25 Wl 13 Nawzwew sugada unswuan wssunsuaylaianiias

Ut uen q@ﬁﬁqwﬁumsﬁugx‘wﬁa usneuasit

MIC 13 nard e S. aureus LA 0.296% ¢ia E.coli \iNNU 0.148% ¢ia Candida albican .Yy 38%
MIC 13 1@ =naw @8 S. aureus \WinNU 18.5% ¢a E.coli \WinNU 18.5%

MIC 13 NaQw @8 S. aureus WAL 4.125% @a E.coli (NNU 2.0625%

MIC 13 nawsgad da S. aureus WiNNU 13.75% 6@ E.coli \NU 0.859% a8 Candida albican

WINNU 27.5%

v U £ 3 U (> g: L™ 3; d%‘ a A v 1 d%’ di > v

nndayadnidu Wnladn 13 NensruagussTenuanisylaaninga 1Hadan 13 nanzsan dadkiin

mwvﬁuﬁuﬁmwmﬁo 13.75% BRzAANUENTH MIC 2a9mMSHUsITaLnNTNAL ANNTINNLTLATNLIN ABUINININ
> 1 > g =3 { ~ v & a 1 4 o v

29 15 N WRZHINLIN 13 ﬂwmqmml,ﬁamuvl,i’lug]mmﬁm 2 91MAY 39819 LR NITUNNN b

. o & A Ao oA o av , < o P Aa v Aa A A

1M 13 NaN9 3 THANAALRENUINNIBdaN 15 AR 1w 1IN HUNAG A JanuLTINaLIRINY
Tl uanududua 17 n”mgu LLﬁiﬁﬁaﬂ"ﬁ‘LumwLﬁuﬁu“aﬂiw 15 narhInelszas 12 Wih Aand Uz nBaw
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The Quality of Haloperidol Tablets
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» Abstract

During October 2003 to September 2004, the surveillance study of haloperidol tablets was conducted as
part of the Department of Medical Sciences, project, namely “Quality Assurance of Medicines” under the Thai
Universal Health Care Coverage Program: “30 Bath Co-payment Scheme”. A total of 68 samples of four
strengths - 0.5, 2, 5 and 10 mg of haloperidol tablets collected from hospitals nationwide were evaluated for
quality according to the USP 26 requirements as follows: the content of active ingredient, dissolution and
content uniformity. The results showed that one sample from each of 0.5 mg and 5 mg tablets failed in the
content of active ingredient test, 2 samples from 10 mg tablets failed in the dissolution test and one sample
from 0.5 mg tablets failed due to the content uniformity test. For 2 mg tablets, it was found that all samples

conformed to the requirements of USP 26

Key words : haloperidol, quality
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High Performance Liquid Chromatograph 284 Waters, Millipore Corporation USA i3znauaasg
Pump model 510, Autosampler model 717, UV detector model 486; Dissolution Tester model SR8- Plus 183
Hanson Research Corporation USA; Analytical Balance model AC 211S w8y Sartorius AG Gottingen,

Germany; pH meter model 350 284 Orion Research Incorporate, USA
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SEIGHY
Haloperidol working standard muquqmmwm"uﬁ WS H32-1/47 31n °’1ﬁ7nml,l,a:5'@1ql, NG
NN ATITUWNE NTENT 15T ,3; methanol HPLC grade v@3 J.T. Baker Inc., USA; monobasic
potassium phosphate, ortho- phosphoric acid 85% , analytical grade 283y Merck, Germany; sodium chloride,
analytical grade 284 Carlo Erba, Italy; hydrochloric acid, analytical grade 284 Mallinckrodt, USA

ad
Bne
1. M0 59WI38ma81 187 (Content of active ingredient)
wiSunmaaen alusdeawisle USP 26 lawld High Performance Liquid Chromatograph #

AMEMINAReIRIi
Column © Xterra® RP18 5 um, 4.6X150 mm
Mobile phase : methanol : 0.05 M monobasic potassium phosphate buffer = 60 : 40, pH 4.0
Flow rate © 1.0 ml/min
Detector . UV 254 nm
Temperature  : ambient
Run time © 6 minutes

2. N1INA auN1IazaI8awadgn (Drug dissolution)
3 o = aa A oA
MM aumIazmgavasenilalagituaziadasiioniu USP
26 apparatus 1 TINAUALAINMING 8 60 WA anawlumaazanoidn
simulated gastric fluid TS (141" enzyme) U3a1a3 900 Hadaas aaidn
100 JoUABWIT LHBATLIIAING auwT lmUSumaenNazanudedD
HPLC @3 N122N13Naaadiaudnumamiytsanmeisn 1egy
3. N1INA aUANN AL NPBIA2Y1 (Content uniformity)

mmna aumyTinaaislugidaudszide 99w 10 1Wa
Tagl$35 UV Spectrometry Suiludsfiruualuiatena auil uszlagds HPLC enumsmdSunmeas “dn
(Assay) TaswasoudmadliifisanefiaclflunmsamamuSinud dyinduiwuiellummae au
AN AL WD WAZAATIEReaE LN mmﬁmvulu USP 26 Gammualigidmatnifiuaazidoausdaiily
azanelu methanol dawinldiadmagandu it 245 wilwaes Wisuifsuiuddiemeldannismysnm
¢a1 HPLC udnisiminiadsvesdfinmdin éydewisnnmsiiensing asitandwime urf correction
factor (F) uaz ¢1 100 |A -P [/A3m @a3F=A/Play A = vminiadgrasSinmdgndenihe 9nms
Wnnehlasds Assay (HPLC) uaz P = iminadsreslnmdndenihornmalianzilagisnnualu
Content uniformity (UV - Spectrometry) Wiadszifiunamuinmusininnuasa’ly

4 wamsfAnwn

ﬁnﬂmi@mﬁﬁlmw:ﬁqmmwm 20 @13V mn%w?mluﬂizmﬂ 8 WWI TIWIUTINNI % 68 A18819 1naTe

NA BUAULTIIAILN AL NIRTAILAIVEILT UATAY UL WBLBIAILT MINNIAIIUNTAualu USP 26
Wudn detseuda Haloperidol 0.5 ¥afniy d1miu 18 @198 IN1IRANIAITIUAIHUTUIMAILY AT
1 G10819 WATAIUAN AL WAVAIAIYT 1 @284, dad1y Haloperidol 5 Aa&niu 91uIn 22 day
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WUHANIAIMINNUMEN AT 1 18819 uaz Haloperidol 10 §8An3u 1M1 4 M99 WURANIATIIUMNST
AZAUAYDIEN 2 a18E9 iDL Haloperidol 2 888030 97win 24 @8 ANANLNNAILENTNNAT
(39N 1 - 4)

@190 1 HaMTlenzgmnWYedeniila Haloperidol 0.5 Hiaaniu

HWAa NUIUMBLN fnen -39 (% BTN AU

JII% | WA | JImaen ey | mIssansaizeds A3 3L w8VBITIEN

TInua WA | (90.0-110.0% la) (= 80%(Q) la) (85.0-115.0% la) (%RSD)
A 2 0 101.2 - 104.8 93.1 - 112.7 101.7 - 1143 (3.7)*
B 4 0 95.5 - 104.4 67.6 - 110.9 92.9 - 1150 (5.3)*
C 4 0 98.4 - 100.8 89.6 - 118.7 89.9 - 110.9 (4.2)*
D 3 0 91.0 - 99.2 94.7 - 112.4 92.3 - 114.0 (4.5)*
E 1 1 88.1 67.9 - 90.0 93.9 - 100.9 (3.7)*
F 4 1 94.9 - 999 81.8 - 103.4 83.1 - 115.3 (8.4)**
KXty 18 2

* gadhinnidialu 10 WadUFinmiiezning 85.0 - 115.0% vasUSaNmiiuds (% la)
~ v o ¢ . o e
UaEANUDBIUBINIAIZIU UAND (relative standard deviation) < 6.0%
* gradnauinnin 1 Llalu 30 WalSanmeeioanin 85.0% wazannin 115.0% Va9UTIN WAL (% la )

A v o ¢ . . e
UEANULDBIUBIIAIZIW UWND (relative standard deviation) < 7.8 %

@MTN 2 HaMTleTRgMNWYeduniila Haloperidol 2 fadniu

HWA® TIWIUGDEN fen A-3.9 (% 2905 uiin)

T | wInEa | U@ e | mMIssau@ivednn ANy WL NI

Tanae A% | (90.0-110.0% la) (= 80%(Q) la) (85.0-115.0% la) (%RSD)
A 2 0 95.9 - 101.3 93.7 - 1122 88.3 - 108.9 (5.0)*
B 3 0 94.4 - 985 87.2 - 108.4 95.6 - 110.9 (4.7)*
C 2 0 94.0 - 96.4 82.3 - 106.7 100.3 - 110.2 (3.9)*
D 3 0 91.7 - 100.5 89.8 - 113.8 92.0 - 111.5 (3.5)*
E 1 0 94.2 98.1 - 104.3 102.7 - 113.0 (3.4)*
G 13 0 91.9 - 97.2 86.2 - 116.3 97.7 - 115.0 (5.8)*
KRty 24 0

* mathnniialu 10 WadUTnmeeszning 85.0 - 115.0% vesUTanmiiuds (% la)

o v o ¢ . o e
UBTANAULDEILUBUNIAII UWND (relative standard deviation) < 6.0%
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d' a 13 11 . a a @
M1IWWN 3 Naﬂ’mLﬂﬁwqmmwmaamm@ Haloperidol 5 38an3a

58 Nsneviunisale

HWaa TIUIUAIBELN e a- 9 @ (% 289LSNmiudl)
MW | e | YIman M | mIszaaivedsn AN AL 48VBIAEN
NINUA 49331 | (90.0-110.0% la) (= 80%(Q) la) (85.0-115.0% la) (%RSD)
A 3 0 90.0 - 94.8 90.4 - 100.9 87.3 - 104.9 (2.1)*
C 5 0 94.7 - 96.4 87.0 - 94.6 94.0 - 107.1 (2.8)*
D 1 1 87.7 83.8 - 94.7 87.5 - 911 (1.5)*
G 12 0 93.1 - 98.7 88.9 - 115.6 90.8 - 110.4 (2.9)*
H 1 0 94.8 78.9 - 84.9 98.0 - 105.6 (2.3)*
KRty 22 1

+ mathmnidalu 10 dadUSanmeiezning 85.0 - 115.0% vasUTnmiiuds (% la)

waeANNLDLIUUINAITIH WANT (relative standard deviation) < 6.0%

@MTNN 4 HAMTIATERAMNTWYRIBNLEIA Haloperidol 10 Hadniu

e WAL e a- 9@ (% va3LFanmnugs)
W | WA | YInman M | mIszaaaivedss AN WL NBVBIAILN
NINUA a3 | (90.0-110.0% la) (= 80%(Q) la) (85.0-115.0% la) (%RSD)
A 1 0 92.0 97.6 - 100.1 103.1 - 107.9 (2.6)*
B 3 2 941 - 97.7 58.0 - 93.4 93.5 - 103.0 (2.0)*
KRty 4 2

* mathinniialu 10 WadUTnmenmszning 85.0 - 115.0% vesUTaNmAuds (% la)

o v o ¢ . o e
UBTANULDENLUBUNIAII UWND (relative standard deviation) < 6.0%

nsAnsauieutie iU mam 1ewszningds HPLC waz UV spectrometry laamang au
188199 WU 12 MTUNERAG 5 ure iNammuaIsNezlE wiunIne suniianzidadnsluiada
Content uniformity w31 é1 100 |A - P |/ A &su asfisnnuuanedreszningdsinnsing asiiedniundt 10
W% 9 dradr il wsnindud correction factor (F) anlgawaos MWiUNINe auay WL waval
o v o o o \ o o A A, 9 | < oA o . A .
denld mSudiedng 3 @y Gellen 100 [A - P |/ A seandn 10 ww wuin & 1 @rag1 9 correction factor
] 1 d! o v A ° et \I'J L4
ag3zndng 0.970-1.030 T4 USP mnual# w13nl$i% UV spectrometry wiumina aumana 41t uald

laglsidasn correction adn a9lua13199 5
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@3N 5 madioufisunamsienzdmdiinaaisnlasis HPLC uaz UV Spectrometry

PUAE HHAA A HHda B WHda C HHd@ D HHda G
(§s8n3n)| F |100|A-P|/A| F |100|A-P|/A| F |100|A-P|/A| F |100|A-P|/A| F | 100|A-P|/A
05 | 0.836 19.6 0.904 13.2 0.877 13.9 0.845 15.4 - -
2 - - 0.907 11.0 0.944 6.5 0.852 16.2 0.938 6.6
5 - - - - - - 0.860 14.7 0.989 4.8
10 0.904 10.8 0.922 10.5 - - - - - -
F = A/P
A = iwnnedsresdiinudmmdeniisnnmaiienzilasisinnualu Assay (HPLC)
P - swnnedsresdiinudmimdeniisnnmsiinnzsilasisinmualu Content Uniformity (UV- Spectrometry)
— -,
IS

Haloperidol azanzunldvon menfigm adfiluiy uazldn pKa iy 8.3¢ mamuSinmeim lag
19 nemnasasininuals USP 26 T4l reverse phase HPLC assusafadann Cis fldundlasnalunu
anziIdonudymmuia tailing vildsUivesdanlald sanas swansnulasassdadivainisiienzy
WMTUTY pH WazdaT U AREAIUEATINNT IMATEY mobile phase xTIwaaM3LAa tailing adlUldtng udd
a va v & & f ° . A v a o A a A v A
Inalvfasananaaduliianniuanegludunibsnlndifssiufaves solvent annifinly lasaniagiiuiinig
wawnaluwladluniswianeanst C1s wuudeg® Agigaan1siie tailing ved 19enzdniduiy uae

1 1 val o & = a o Q%gfﬁ v A v v eda wva o 1 v
nunuda nmnia-aldd asulunfinsisasi Asldienldresuinigm adddona lunsuddym
a \ a o A Y ' . s Vo o
\Fe93i19%09fa unumaTuiAsw pH uazd@ uved mobile phase Timslilidasimine auaiw

v ada [l d(' [l v d’ a

andasaditianzilniitesnnn mmzmnanaslildilAsuutasilinnda

lumine auany L 883896281 LHasndimImuuadsiasnliiinneiaiainluiidofinandnsan
7% Assay amzgidnldnanasriiniime aunudetwIU 12 Mads wud et wlng lasawnz
o o Aa A o 3 , A a_ w« A o ad 8 & aa
ASUNALTINUANAN G 1T 0.5 uaz 2 Naansy  Warnmna aulasds UV- Spectrometry Taiiuitiamz
fazylu USP 26 azldnaiionszd_afudnadodinmdion agyiinldanis HPLC wazifivanasgiunig

3 o A ° v A wna o ' & o o & ° vl
na auUAN AL ¥eaIEIeN USP 26 nmuali  Seminlditasndruduanaspiuluiatona auft avinlvd
s 1 a | a s 3 L =< = = ad a s o s g: ad
aodsfanaigmllanenuiueds asesduldmnnmdnendioufisvismdSumes agluny 8935
d’ 1 ci o val a 1 o 1 o 1 v & 1 o 1 [ 1
fe1 100 |A - P |/ A fewimladaniunit 10 3n@aege o lu 12 @red19 u aslwiAwidading ulng
13 113048135 UV-Spectrometry anldna auany a1t savesaenle  uddnluunadiagnalaawaimdn
v 1 v 1 1 . 1 1 lé o

100 |A - P |/ A udazdiedoondt 10 uaze correction factor (F) atj3:wing 0.900-0.970 49 133wyl
awmaznauidudwd mivwadienziluindana autiawdt USP mnualild  udiveliursgianue: o

= 4 o a a ' o v Vo & o & w wma ad) aa
aImMIAnmgmINe  Sdasmadouiisugmniwsassudazaniuld  3sududesliitne auitlaiinis
waliliiRansanauualiiduinaspudoinu dauuaueg pasldldis HPLC wiumna auluindail
unwaliatauagunilieneilanndietng wiiez wifesnauazdldiandis UV-Spectrometry fianw
NNHAMING BUNUTIEIBENENIWIA 2, 5 WAz 10 FaAnTurmNUsiaIuludwinnmatng Gilpsdatng
§1IUIA 0.5 V8RNI NRaNNAIIN 1 dradn dgmasnanidnnulaveslaganiziuaegenduionm
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faenan g ﬁafuﬁwﬁm%aﬂaﬁ:ﬁmﬁﬂuﬁyﬁmammzmzmumiw'ﬁmiﬁmﬂ Lﬁaamﬂﬂ%mmmﬁgﬂaﬂvl,ﬁ%'umﬁ]ﬁaﬂ
Aullvinlwinadeds: " nEnmlumasnundlaléng

NANTINA aumUTInaee M@y wod1 dredaenidie Haloperidol fiamiadiamzsAnanasudaiiu
founz 7.3 vasdatannue laninsfiasnaruduliiadm dyresifienwia 0.5 uaz 5 SaAnsw
whiaaz 1 e $50198 WAANIN qEnwsasTgAUAlE nazuaMmINAAUS: /MIaMs audvasEuiles
N Mznadeniliina: u luiih “snathnkensenaiensiieiiiaanauasnuiiadians
i sdwitlounia 13 Mudvsse mlugﬂ‘ﬁ' 1 atnelafionn mIudmadanfliunudsdiunasgm
dszanmdasazio i awnsnamanudadmanaldidwdoiu  dniulunsdiimienanuiaves rstwieunde
15 Mudfissethadsrlisnaddaldindany “uiusiunsfianammuessmiel dasmnmstinsnluaiil
lildvimme sumisfiousstSunm 13 a1ud2we4 haloperidol” uaz USP 26 lanmuaanasgiuuazitng au
wWTu1 haloperidol related compound A wwzluianduliifusziiad R

175
1

1501

Voltage [mV]

1257

1001

751

501

251

1 Ll Ll Ll Ll Ll
(o] 1 2 3 4 5 6
Time [min.]
A o 1 [ .
gﬂ‘n 1 u aslasanlaunsuvasaratniaidin Haloperidol (5 mg)
1 peak 2839 Haloperidol

2 impurity 983 Haloperidol

HAMING BUNIRZAILAIVOILT WU @288198nI10 10 FaanTuinum ATN138za18fIueIsIRaNNasz
° o . ] { o a o ' (% ] o \ v o, o !
PIWIB 2 AIBYTI 6]1\'1LﬁaLﬁUUﬂUﬂqﬁ(ﬂij"UaLﬂiqzﬁ(ﬂﬁaEl']\?ﬂ’]"l]%’]@@ﬂﬂﬂ']')l,ﬁﬂ\j 4 @]'Jﬂﬂ']\?LLﬂ')%U'J’]Lﬂua@]i'] 1%

]
=

1 =3 { o Qo 1 a A e { s o v lé

f_snn adshiiauiiasnawiudatiawa 10 Jadnsunldiiiuwwies feaduwnzlulsmea
' a a ' o A a a o PR a A o q o a v o &
i gimsitludsnaldunsindawSouiisunumafiadluswmadug Ssmlimsudanaeaainfowld aanulu
Ydalarsfinifivdiadawna 10 SadnTudaiduatndaoiiuas 3-4 Junla 1ea11a aubuduanasgum
lasiawnzdiadnennguia B "mibdatniama 0.5 2 uaz 5 fadniu wihandunespuluwindena aufiug
gaslimavnanludun 2 (stage S2 dissolution) Uszanmsasas 15 VBIAIDENINNG LAKIAININTAZANLEAIVD

A Ao & ‘]j L@ ‘]j o Aa : . o a . (8) P an
inriaddinniulymering fhasninadansszaomaadonionn wguaeldszn® wenmiienngu uia
NIMEMNLAZLATT8INTRAIUYG 1TU BWAUAZIUTIHAN AREAIUANN 1WIINIUNIITAZAIBUAD NIZUIUMT
uazATNIHEe TanadTiouazgme wiidves 13lEludniue (excipients) ivniifiena g ldud  13ouaney
(disintegrant) 138@LMz (binder) 13Waaaw (lubricant) Wz 13138979 (diluent) anavmlwiAadaminmiazaie
lownddsunm 1saensnuinniatesiinld wananiesdlsznaudngINNNTILIBINIHAG 1% uIInanaan
o v =3 a 3 a o v & s £ ' v
mlipudadanuudy (hardness) snniiunldaumldiliasuazunsusuandaldon e swalidamszans an
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89 LA LT S'f%aqm aiamsazaeiiiaaia °'w°fzyLﬂuaﬂ'nﬁlmwsﬁ:mﬁaaagﬂugﬂ NarAunaudzgngaduidi |
19me drmdarmuaituieseli 1wnsousd idathawidainaziinnu “uWuue bioavailability wia lsifiana
wifiudszlosdagisnnlunminiuguaiiy 1 werasnIdanldsdmeannaaswannaaluudszais
rnsaltidunwimslumnamaniu wialdaa au”'aﬁﬁ@ﬂn?ﬂ,ﬁaﬁmﬂﬂﬁﬂmmaﬁ@qau KELRHTIGEE
NIVIBMINAR L6

sulla:dpl udliu:

NNMI 139NN gn1iia Haloperidol 68 @181 wuineiiia Haloperidol fawseludszinalneg au

Ingfigunnd lenasgu fifies wissfiiuiinansldlinmin ldud sndeswma 10 fadnduinuilgm
PUNNITRZANUAIVBILN é’aﬁf’mﬁaﬂiﬂwﬂumilﬂﬁﬁaLLazLﬁiami@hLﬁumi@j&lmaaQu’%lmlﬁﬁﬂsz“w%mw I
HdalUarsimanaiieny dhnuaaznssumamnawszanlunsifudaginffoina e auiudu
danduieshll wewnedifsdasduiunsudlawasianlildnfnsmaindquamldnasgm  miudeys
Tumsanmiinenannmlinmy mwmsaiesssiailsmniaud Muaztduatoya FaranIm AHAA L8
nzdoun ldlinanouniiuiaiasinoduaefiualuguddoyasvasnaaingm asmsunndlasfituanusy
VOITOYRLAWITHUILTITNNT e DIUNEILNALAZRII BT A BT B mwsmﬁﬁayaiﬂlﬁﬂs:ﬂa‘ulumi
fsonsate sam m‘ﬁ'ﬁqmmwﬁlmwmﬁmm: W %aa}zlﬂumim:é}ﬂﬁgmam inudavam aveniy

o

ad a v a eaa a a a Y
LLﬂz')ﬁﬂ'ﬁNNﬂl%wl,@Nﬂ@]ﬂm‘ﬂﬂwﬂm‘ﬂqwuﬂﬁuﬂiz “nﬁmwluﬂ’lﬁﬂﬁ’l@l’m&l’lmg’m Ny

4 NAANSSUUS:MIFA

2av0u9 Tl 15130k adaniauazlsanead glumaiudednlglumfinmerid assaan

WinihnTu- e 389 ineuazianL Wia nawingen AN LLa:ﬂuzﬁﬂmm ASNIWANENIT
sulasans Wanuindaluniide saradreldadaidse " nTnmwrlilasenisi °1L§m3md"l,ﬂﬁa fa
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(Assessment of Standard Practices on
Distribution of Pharmaceutical Products in Thailand)

a3l vndnmnar
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1 L ‘j/ lﬂl 1 1 1 Q v o 1 dq‘l:i v L3
nzuwnsn s lddsduiivinglnald e slddsdamiheldlasass ddinedamanwasuacldinamwm
39079 TNRAEANNAY NMWVRILN LaBlanl: MwanALUUTauTwTwlszinelng
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20U 2 NIV SNRULNNLALNTZE " wen lUg9une wsaurnodanluaimiay lasltnnszuszig
AA o A A A % A o A A & A v ° )
ninaIa Ain masmﬂaau@mmlmqu lainsfaaaasaslTuainie wsuen

v ' % . o o o o A o & A A A '

20U 3 NMIWB 9Ny winiay Tugswinelan lagldinoud WYAAR #wIaInNTULNAvIe i
fnan lidnsfeaaaIasdsuanme wIuen

Ham Lzl SenauuwInad§Ianalunsda senpesesdnisawmidalan wud luniwsan nsam '3
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» Abstract

Inappropriate distribution, storage, and repackaging of pharmaceutical products can adversely impact
quality of medicines. Supply chain of pharmaceutical products is often long especially for transportation to
remote areas. It involves many partners and takes a long time. This may lead to pharmaceutical instability
especially in the tropical country like Thailand.

Objective To assess the standard practices on distribution of pharmaceutical products by various
transporters against the revised Good Distribution Practices (GDP) for Pharmaceutical Products by World
Health Organization (WHO).

Method A descriptive survey research was employed. A cross-sectional data collection by observation
and interview was performed during March 23" to May 4™ 2006. Information was recorded in data collection
form. The population were those who involved in transportation of pharmaceutical products to drugstores in
Nakornrachasima Province. Descriptive statistics were used in data analysis. Assessment of the standard
practices on distribution of pharmaceutical products against the revised WHO GDP included 67 indicators in
9 areas: 1. Transportation and distribution 2. organization, management and personnel 3. Vehicle and
equipment 4. Containers and labelling 5. Warehousing and storage 6. Documentation 7. Repackaging and
relabelling 8. Complaints 9. Drug recalls.

Result Transportation of pharmaceutical products from Bangkok to drug retailers in Nakornrachasima
took 2-5 days by mostly non air-conditioned vehicles. There were 3 transportation levels :

Level 1A From factories to distribution warehouses in Nakornrachasima by private transportation
enterprises, non air-conditioned container-trucks were used (except one enterprise).

Level 1B From drug wholesalers in Bangkok to distribution warehouses in Nakornrachasima by private
transportation enterprises, non air-conditioned 10-wheel or 6-wheel blanket-covered trucks were used.

Level 2 From distribution warehouses to drug wholesalers or retailers in Nakornrachasima by non
air-conditioned small container-trucks or 6-wheel blanket-covered trucks.

Level 3 From drug wholesalers to retailers in Nakornrachasima by cars or small trucks with/without
roofs.

Assessment of the standard practices on distribution of pharmaceutical products revealed that

transportation at level 3 had total 54.36 points while transportation at level 1&2 had 73.19 points. However,
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transportation enterprises in these levels had much different gap points; 98.51 to 38.81 points.
The transportation at level 3 was suggested as a higher risk. Another very important risky issue was found at
the transportation of cool drugs which require to be kept between 2-8 °C. This is of high priority for

policy-makers to solve this problem since it may highly impact medicine stability.
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