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Abstract

The concentrations of Tetracycline (TC) and Oxytetracycline (OTC) in shrimps by High
Performance Liquid Chromatography with Solid Phase Extraction were determined. A shrimp
sample was ground in a conventional meat grinder and then homogenized with 0.1 M EDTA-
Mcllvaine buffer. The homogenate was centrifuged and filtered on the Sep-Pak C18 cartridge
and eluted by 0.01 M methanolic oxalic acid. The separation was achieved by using mobile
phase, oxalic acid-acetonitrile-methanol (80:10:10; v/v), on a XDB C18 column (150 mm X 4.6 mm
i.d., and particle size 5 m) at a flow rate of 1.50 mL/min. The absorbance was detected at 350 nm.
The components of TC and OTC were analyze in 8 minutes. The calibration curves of TC and
OTC were linear between 0.10 to 0.80 mg/L with r’= 0.9944 and relative standard deviation (RSD)
values less than 10%, detection limit of 0.02 mg/L and percentage recoveries were found to be
105 and 102, respectively. The application of this method to real samples was demonstrated and
validated using shrimp samples.

Keywords : Tetracycline, Oxytetracycline, shrimp, Solid Phase Extraction, High Performance
Liguid Chromatography
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4.1 HedhathaueaziBun 5 nsn 1dlu
viaeeiluisne 50 Nadans angsacae
Mcllvaine buffer/EDTA 1331613 20 Nadaers 1ihen
aehsliidniesnatiumies fansisa 3,000 soudawT
win 15 wii mdmlaftldaehaseiagy ol i,
dodeanadly runszawnseawed 1 FulEln
IAFUTNY WA 125 HadENT

4.2 m%wﬁaﬁ@mmﬂauagﬂwaa@m
afiedn @nussavans Mcllvaine buffer /EDTA
5n 20 aAAGT AAnERLNETRALLLELLAADIEN
W nhshatheldneaastiueies Wudmwlalssm
ﬁﬂmmgﬂmwj@u

4.3 ﬁw%wfﬂa%ﬂmﬂauag’aﬁﬂﬁﬂ@%@
lounsifinaisazals Mcllvaine buffer/EDTA
1535 10 fedams udnihshatheludhiedastiuvies
Audmlaisasiuluaagusmids

4.4 19 Sep-Pak C_ cartridge ¢ne
Methanol 20 faddes uazihtseanlossu 20
fedaes novwhansazmeshothefingas ldrhuaodseg
mépthasTaraneflEannmsations 3 a%s wu
Sep-Pak C_ Cartridge é’wam@gﬂmwjmdﬁaama
one Mcllvaine buffer/EDTA Solution 2 fiadaas
Sm 2 051 Wishetharhn Sep-pak C_Cartridge

AWNTLIILAIDLNINDE 2 W LAIENNAIEINLUTIF -
AN loaan 20 Aadaans aunseruisaestee 2 Wi
4.5 YNNSTLAITAI0L19078 0.01 M
Methanolic oxalic acid 1331615 6 Na38a5 La2
USUBmnas i 10 faddasenuinUseain loaau
Tue3aL55915 NT096aENIeNENTLAENTOIIIA
0.45 lulaawes waihludediesas HPLC
aawdl 2 mMsAnwIEA1IERuNIzaNlwAS
a 6
IATITH
2.1 WANNYIIAAUNL NN HN
METar8NINTIIUETEONTLAN T
F O AULALLI NI TN A UNINENTY  LaUaNTLeazen
Sanaudadn 1.00 ANEN (@i laziSuniians
ALAILNATIIUNEN) ﬁwiﬂ%mﬁmmﬂmﬁmmﬂu
FUANMNEIINR] 200-600 WILANAT HNOIAIN
ma@ﬁuﬁﬁlﬁmmi@g@mﬁuum@aq@ (max)
2.2 WBASINIG LRATHUNIZEN
TR ENEITPUNENTAA NN
AA G A o A A
1.00 AMLEN aedaIndlassn N Ruegmian
GHEPRIEGA lugnnedanaivananaadani 0.010
M Oxalic acid: Acetonitrile: Methanol aesd71
6:3:11 TAAMMIYANTUUSINMINEENIINTD 2.1 LAy
::il [ [~ Aa an
WasuwgeTMsalu 0.5, 1.0 way 1.5 Naddas
GauY
2.3 WIAAFIEIWBVRIL WAL ARAUNTLUNIZHSN
WIENTREMNUINATIUNTITIR AN
1.00 AREN Sadnainslasu lvnafeaaman
FHTINULEY TAMNITYANAULENTIMANEANANNTD 2.1
e 2 N 2
Lae [ EeIns afuazananda 2.2 leedan
PRl s BN G IGRRYY
a @ P
MaWT 3 N1TANKIAINLTWLHUATIVAING
a 6 u .
A91e1 (linearity)
MENTREAENNNTTIUNTNTINANNDNTU 0.05,
0.1, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 5.0, 7.0 LAY 9.0
AaAAa G = 2 ‘ﬂl ="
ANEN BOELAT0 AT NI AT I ITNTTOUE
59 TugnmefianzanaIneoundl 2 L& Ie3 9N
I@awgamzmnmmﬁm%’maamiﬁsmaﬁummg@
YDINA  NDANINTIIA NN EUANTI
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mau"?i 4 mia%'wnﬂmnmgﬁu (calibration curve)

LWFUNETALMENNTTIUYDITNTALA LN ﬁﬁmméﬁwﬁuagiwﬁmmmLﬂmz’mmamﬂ@auﬁ 3 Uan
ﬁ@L%wm‘%'aﬂmmﬂwmwﬂmmmmﬁmimmqq MNEMMLAANEENANAWT 2 LA T BUNTIeNNE NS
izijqmmgmaaﬁ@ﬁummLsﬁwﬁmmmiazmammgm%a 2 The

MauA 5 MIANWIANALNENVBINTIATIN (reproducibility) L3anmMIaLaLNNTIUNEN 78l
ANNANIUATINANNNMIFIINTININGATT I ﬁmsﬁwm%faﬂmwiwmwﬂmaammamamu:ﬁqq MNEN
wsnzan luaeudl 2 I@aﬁwmsw@am% 12 @%@ vneaAe (mean) damﬁ'mmummgm (standard
deviation) LLa” ﬁ’;mﬁmmummmuﬁmﬁwﬁ (relative standard deviation)

Maut 6 msmwmn@mamaenmmswm (detection limit)

L@ﬁﬁlmﬂﬁaumEJNW]?%W%NSNWS\I@QWNL‘IlN“IJ%Gﬂﬂ’N@’NSJLU%LH%G]N inluaadeseslasanlnnsass
mmﬁmmmqﬂmaa@mmmmum ‘U%‘Vm@’ﬂé\lL‘IJN‘IJ%GHQ@‘V]L@ﬁaﬁﬂﬁlﬂiﬂ’m{(ﬂ

@audl 7 MemSauazmsndudn (% recovery)

NONETREALINATTIUNEY ﬁﬁjL%’Nsﬁuagﬂum@mmﬂwﬁumam 3 ANANDNTY @B 0.30, 0.40 LAY
0.50 HAANINGIDAGT LLﬁaﬁm%m‘%aﬂmmiwmﬁ\lﬁnmmmﬁmimmqa Toewnmsand ¢ aissionils
AMNLYNTL LLé“';Lﬂ%amﬁammmqwaqﬂﬂﬁvl,é’ﬁmiw\lmmgmelumauﬁ 4 LRYMWIMANSBERYNISNALAL
POIFNTRLA LI AT NN

wamsnaanonadvisniwa
msﬂﬂmwﬁimmmiaaﬂaﬁmmﬁa@ammymmweﬁa@awmmﬁumwa@ waLEu loawadialags-
Iwmwwsﬂmmmﬂminwm vL@ﬁﬂTD“‘V]mN’]”ﬁNGL%ﬁﬁ’JL@ﬁ?’]”ﬁ/‘l GNGH‘SN‘VI 1

s 1 amosiiruzauisBiumsdinsii

1. ARAN XDB a15uau - 18 wilainnandy
U 150 HAALNAT x 4.6 FaRLNAT (i.d)
neuMA 5 lulasians

2. %ﬁﬂw\lmﬂaau‘ﬁ 0.01 M Oxalic acid : Acetonitrile : Methanol
3. fasdusnaaLAfaud 80:10: 10

4. s nnslrazasnaiaidpud 1.5 dafdnssaund

5. USanaurassnsiianidiniedos 20 lulpsans

6. mwmaﬂﬁumaomima'«ﬁmmmi@ﬂﬂﬁuLLm fan1lalowandl 350 wluns

7. a1 lUNTIATIER 8 U1l

AMIENHINUSINUETL AR Fe AR LLazzmiaaﬂ%mm%ﬁﬁmﬂﬁuﬁmmé’ﬁﬂ%f’j@ﬁﬁmmmm@a@LL;JI’% h)
famuasfanaen dufadanuds (femuesinaen) sannuAiniindasmie lweameuaudld Tos
wmadalasin innafassmaransiausgs asmuiulnduossseandinnhundu uaransianduntn
WY 4.64 WAY 5.69 W17 éﬂmmﬂmmwgﬁﬁ 3

NNNTANITIANNTEUATI T NNTNTU 0.05-3.00 HaBnSusadas aslddrenudn
Lé’umwaamiazmammgmﬁaﬁa@ > 49 Ao Frafenadadn 0.05-1.00 AaANSNFDANT WaTTIIANA
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a1 1.50-3.00 NaAnSNeades mm%’aﬁmumaaﬂﬁm%mimmgmmmﬁxmwﬂimﬂ (Codex
Alimentarius Commission) lgrmualéasands demanden MRL (Maximum Residue Limit)
P9E1T0INTL AN FuAR LAY 0.20 HaBNSNe0EeT drnvaslssne e ldmrueedaiandisaan
R FuaAuEY 010 adniudedns™ dehmsdnenlugieisianudniudn Aadaus 0.05-1.00
NadnIneaaes LﬁammwgamﬂﬁWWmgm%vl,é’hsww&hgﬁﬁ 4 NNNTMETTUTDITT0NTNA5 1T
AR IUTIANNENTI 0.05-0.80 HAANTHGIDAMT AANFNUTLANTENENRUSYINTY 0.9944 @hLﬁ&Jumummgm
s 8.99% LLa:m'mlmmgmsnaqam@m%ﬁmﬁﬂuﬁ’mmmLﬁﬁ’m%’u 0.10-0.80 RadnSusiadas fen
SuseAnsanduiuivhm 0.9725 mLLﬁlmmummgmﬁmﬁﬁ 8.55% %Gﬁwﬁmﬁ'wq@iumﬁmesﬁmaaaﬁ
Feamawhniy 0.02 fadn3usadng uariouarmanFUAuAaNNTNe 0,30, 0.40 UAZ 0.50 NAANSNARARS
YRIFETLANIFUARUYINTIL 103.33, 102.50 AL 106.00 MNAIRLU FIUFITOONTONTLAAU WU 103.33,
105.00 WaY 108.00 §NNAAU

4538

sui 3 Tasuininsuyevasa:aanaspiuwauyovasiaasidanau (TC) naansoonBiaasisanau
(OTC) NAoWIdUdU 1.00 Daansudoads

—
N
]
-
N
]

§ 1.0 4 . 819andian3ituniu ? 1.04d 2. @9eediaaau
< 08 < 08
= =
é 06 é 06
22 04 - y= 0’2667" + 03603 2504 - y = 0.8442x + 0.3427
e R = 0.9944 & R? - 09725
€ 024 < 0.2+ =0
0 T T T T 1 O T T T T 1
0 0.2 0.4 0.6 0.8 1 0 0.2 04 0.6 0.8 1
aNMuLdiNtu (ppm) aNMuLdintu (ppm)

sUf 4 nswinaspiuvov (n) esazagnasgiuoonBiaasiBanaunas
(v) arsazangnasuICaaSIBEnau

mﬂmﬁmwzﬁé]’aa&hﬁa 2 @UNuS Aa TNNAAN WaeT 9T %ﬂLﬂuﬁaﬁﬁmﬁmm‘ﬂmﬁumﬂ LAYTIAN
Taiuma I@mwﬁauLﬁausﬁﬁmaﬁaﬁﬁ@ﬁuﬁaﬁLLsﬁLLgﬁq’jwﬁﬂ%mmmimﬂﬁmmﬂﬁamﬁmGL@ NANITALATIZIA
. 4 e A4
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swA 2 ANWIBuduTovasiaasiBanaulaoonBiaasiBanauludooeiono

BUavovno asiaasisanau asoonBlaasisanau
(VEEREREE)] (VEEREBEE))
. . a0 0.44 % 0.01 0.50 £ 0.01
NaIen e
LLTILLTN 0.15 £ 0.02 0.17 £ 0.02
. a0 ND ND
717 e
GiININ ND ND

13 '

ND = laigwnsonsranuld Sefidsndt 0.02 Aadnsudadns(An detection limit)

=) N ©
mAU orc§ & s
06 I 1

04
02 3

004

-02 4

04

-06

* o,
n. Q\It]ﬂ"lﬁ’lﬂﬂ

08 3

ERE
0

1 2 3 4 5 6 7 min

mAU

096

2. fnardusude

sun 5 Insunlninsuvovansdoogionivnaich (n) aanas (v) nsngo
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NTLLABMIF ALLLAZA YN ANINEZR6 LLazLﬁu%ﬂmVL%ﬁqmmﬁ@%w WEEIERsIiaMITaNeiu laaan
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GRERBIL oz lims e wariuge Buwuneuiiagiusnae 39 Haasanas luSunos
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ﬁ'eqm@‘hLLazf’jwnslumm@ﬁmﬂ% %@ﬂﬁﬁmi@ﬁ’mﬁauma@nmLﬁammﬁaa@ﬁ&madﬂg‘uﬂﬂﬂ

@ ‘ FDA Journal May-August 2008


Administrator
home 2


Uplaudnus
= 1 ~ 2 % 1 2
1. mwmimlmﬂwmmgl,l,ﬂmwmm@,‘wwz
A o 6% R o Y o €A o a
GENGRIY mamwmﬂfﬁmamwgﬂmaqLLagﬁsmm
A 1Y & l1 =3 (14)
NUaneNY FINYNTLHLIAT bANITNLNI2NE
a o Ly 6 4:!I 1 A A (%]
2. MIHUTEMINNUTNNTDEN) TaNNTIA
miamﬂﬁm’mwmm@wmﬁmﬁ@ﬁﬁw lumades
Mlaaafuaslannsgin
3. ATHEIWINTNTAUTIUNITIATIEAUS I
Fenens avnsathssiafias eanulanadavad

ﬂz‘uﬁﬂﬂ

naanssuus:mn

mamaugmm@%smmﬁ ATMAVIENENEGS H—
a o Ty A9 o ¢
Anendens1d ﬂwmmawmiwLLazmmagmﬁM

1% }4 tﬂl A a a 6 :j z
mumﬂﬁmmawaLLazmimﬂmwmmewmm

IDNAISD10DO

1. WIINE EITTUNA. m{l‘%&ﬂaEhdﬁ&lLMQﬂNNﬂi%WN@”IEIﬁﬂ??EJ.
NIV @memzﬁwﬁwmé’a 25415 262-263.

2. Antibiotics: Quinones and related compounds
[Online]. Available from: http://www.genome.jp/
kegg/catalog/cpd_antibios.html [Accessed 2007
July 03]

3. Oxytetracycline data sheet [Online]. Available from:
http://www.alanwood.net/pesticides oxytetra
cycline. html [Accessed 2007 July 03]

4. Dreisbach H. R. Handbook of poisoning: Pre-
vention Diagnosis & Treatment 10 Lange Medical
Publications Maruzen Asia (Pte) Ltd. 1980 ; 395.

WHO Evaluation of certain veterinary drug residues
in food; WHO Technical Report Series. 1990; 799.

Cinquina A.L., Longo F., Anastasi G., and et al;
J. Chromatogr. A 987 (2003) 227-233.

Andersen W.C., Roybal J.E., Gonzales S.A., and
et al; Anal. Chim. Acta 529 (2005) 145-150.
ANl wanlsses, sugild waeEassaml, wnng feieny
wazanky MW ARNe N duuseanlalie
aavnUSinouaasifuaduiandeluns lnomsatio
shumszadenuinaduratusuning nlawes
31 Congress on Science and Technology of
Thailand at Suranaree University of Technology,

18-20 October 200s.

Fritz JW. and Zuo Y.; Food Chemistry 105 (2007)
1297-1301.

Cunniff P.; Chlotetracycline, Oxytetracycline and
Tetracycline in edible tissues by Liquid Chro-
matography method. Association of Official
Analytical Chemists 16th ed. 1995 vol.19

Oka H, Matsumoto H, Harada K-I, and et al;
Improvement of chemical analysis of antibiotics.
1985; 325: 265-274.

UI¥MFNILNINADITUED (aﬁw?i 231) W.6. 2544 Bas
avnshslendaiand

i@u%mmmmmﬁq [Online]. Available from: http://
www.thaiqualityshrimp.com/what/home_
detail.asp?nID=14[Accessed 2007 November 03]

NANTENLYsRaNBaFunfusanisasyidulanarms
anénalufs  [Online]. Available from: http://
www.kungthai.com/KungThai/con_detail.
php?id=33 [Accessed 2007 November 03]

SNIEVIUNISOVY

o1sansomIsiia:edl WnuMmAU-aomalg 2551 ‘ @


Administrator
home 2


RPCCSLUNLARLS

UcC E | |

Q:-..-l«}"?-lx‘ Stan

WIFIDad addsulFisug*
laudAs Us:sAusdad*
duNU SSSUISWOLE**

*

sinenuasInguanda naxnIveneansnTsunmel
#* NEINIUANINENGRN S UNIIUARLNTINNITO N TUAZE

UNAQYD

Methylphenidate tfenl#3nmnlsaasnta (Attention Deficit Hyperactivity Disorder-ADHD)
I@aﬁwﬁmmﬂmzmimmim‘mil,l,a3&nLﬁubﬁﬁ@m wazawhee e methylphenidate hydrochloride
siimpananorind s unennaThlsume 1w 2 50 AenAadnienduIULLaZ BB
%@ﬁmu@mqmLLﬁ::NWi@%ﬂ%Wmmﬁﬁaﬂuﬁ@mﬁu AN aMMNLaTINAINUTEITIUGIENE TRy
methylphenidate hydrochloride LLasmiﬁaﬂuﬁéwﬁm 2 #fimda ritalinic acid wag erythro-
methylphenidate hydrochloride TuNANN TS 2 G5 Lﬁ'aﬂmimm%u%aﬁmumaﬁ@]q@iﬁu
ﬁﬁ@fﬁ%ﬂummgmﬁmﬁu T@aajm@"’;aEmmﬁ"i@]q@”’;aa'wmnjuwﬁmﬁﬁ@%aLﬁlaémma U NBY
ALANIAYENAANUIN 6 G189 Suvndundeiusienduuuy 3 faehd Lﬁumgumﬂq 2 §9e
warkAaA Ui BauLLIL 3 Fiaehd Lﬁumfﬁumq 1§89 I@ﬂﬂﬁ%%@ﬁqﬁuawn%uﬁwﬁmﬁﬁuﬁ
A52AATR M eRa NI e deuenduiuy LLazi%mwmsgwumaaLL@iagwﬁmﬁmﬂﬁLﬂummﬁﬁ
Fodu Wiasanemen (USP 30) VLaJisuqmmgmﬁ%mmmiﬁaﬂﬂuwﬁmﬁmsﬁmLﬁ@ methylpheni-
date hydrochloride NAMSANHINLTIT 6 fnthailRanudiend @y methylphenidate hydro-
chloride La?hmmgm LAEHTIA Iy erythro-methylphenidate hydrochloride usiwui/asnm ritalinic
acid Hesnasgu 1 e %@LﬂuﬁaamdmﬂmﬁmﬁmﬁmLﬁammuﬁiﬂé’%umq e C NG GRatt

ﬁmu@qmmwmaam‘?@]ﬁwﬁmvbiaamé’aqﬁumqmﬁﬁmwﬂ
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Abstract

Methylphenidate HCI (MPH) is used to treat ADHD. There are 2 brands of immediate
release tablets available in Thailand, provided by Thai FDA. One is the original. Both of them
are imported but their specifications and shelf life are particularly different, especially the
requirements for related substances. The investigation of their quality was conducted by
sampling 3 available lots of each product from the stock of Narcotics Control Divisions. Two
lots of the original and one lot of the other were out of the specified expiration date. All
samples were determined for the content of MPH and 2 major related substances; ritalinic
acid and erythro-MPH; by the original manufacturer's method. Then the results were
compared to the specifications of each product because USP30 did not specify the require-
ments for related substances in MPH tablets. It was found that the contents of MPH in all 6
samples were within their limits and none of them showed the detection of erythro-isomer.
But ritalinic acid content in one of the mimic product which was nearly expired was out of
the specified limits. This finding may be indicate the trend of unstable product in accordance
to the specification and the specified shelf-life.

Keyword : Methylphenidate, ADHD
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. a A ~ o . : 4
Methylphenidate a2 190 aIpha—gphenyl—z—plperld|neaoe’uc acid methyl ester (31 1)
qmimaqaﬁa CMHWNOZ“) duenngueananonssdussuudssamaiunany (central nervous system
stimulant) fius 45 nw lsaaansau (Attention Deficit Hyperactivity Disorder-ADHD) na tnudn b
6 2
miaammmimﬁmmmu mmwaaﬂqmﬁ%aamqmﬁ@@%mam}aq dopamine uSvink presynaptic
o SLa.zd . SL . X A A L% . SL (2)
M AN dopamine L synaptic cleft annau naeamieinaseay dopamine WaNas
Methylphenidate gneads l@a7maduams & plasma half life 2-3 %alss Uszanm¥esas so
A:sl 4 . I . | . . . . g 1A A:f
mawmmmﬂmxgﬂ metabolize laeims de-esterification aghgﬁmaa dl-ritalinic acid %@13434@1145
< . o Aa X GL | 6 (3)
wazidi metabolite nanyiiNaa luaan Ny

(2S, 2'R)-erythro-Methylphenidate (3) (2R, 2'S)-erythro-Methylphenidate (4)

suUf 1 Tnsvaswmoiniduov methylphenidate hydrochloride 4 isomers
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Methylphenidate lnssasamaniisznausne
2 chiral centers 33§ 4 stereoisomers @a q
d- 3 (2R. 2’R)-(+)-threo-methylphenidate
way I- w3a (2S, 2'S)-(-)-threo-methylpheni-
date uawg d- 38 (2S, 2R)-(+)-erythro-methylp-
henidate way |- wsa (2R, 2'S)-(-)-erythro-
methylphenidate et threo isomers Lﬁugmmu
#l¥ianssnm losanwudn erythro isomers
HeannFuiusTumMsAnaINT kifsdseasdvasen®
1291l methylphenidate dmimﬁmamﬂu
Naveainlsenaueiy racemic mixture 289 d, I-
threo-methylphenidate aehalsfienswui d-iso-
mer ﬁnw%‘mamﬁﬁmmmﬂﬂ’h I-isomer éiarin
methylphenidate sh3ulvai 3aiflu d-threo-me-
thylphenidate®

dwFutsune g methylphenidate Faudu
:meqaaﬁrm%gﬂizmw 2 NNLTEMENILVITINEND e

~

M 97 (W.el. 2539) 3a3TryTalaindsuinning

3 ! 6
PRI @]WS\I@’NS\IGL%WﬁBT]‘D"LIQjID&J@]Q@]Qﬁaaﬂﬂi’lﬁ

FDINUALTLENT WA 2518 BIFWNIUALNTINT
mmiLLa::snL‘flmgé'i@mLLazﬁiwwmﬂﬁLmamu—
WENLNAGIN9e) Ttlszinet Toemel. 2548 @iinen-
AMALNITANITOINTHALENMNEeLde methyl-
phenidate hydrochloride %ﬁ@aaﬂqw‘ﬁfﬁuﬁ (im-
mediate release) 2 35U AanANNUNENFULLIY
LTt ATILUY launEaRIET 2 dhFuil Amue
ey nUSanEnsRatu (impurities) @a ritalinic
acid wag erythro-methylphenidate hydrochlo-
ride Tsuandreiu Taussidatuss 2 1iad ona
mmama@mmwaﬂuﬂﬁiﬂmmﬁl@maﬁbLLmﬁmaw,
uanmnummmumuauawwa@m%mmuma
I@mwa@mnwlml,aamwumwumuaummaamvb
snnaaSuenduuuy 3 T efnmeuniwuas
NIUTRILRINUGENEA methylphenidate
hydrochloride wavansiaain 2 ¥fia @a ritalinic
acid Lae erythro-methylphenidate hydrochloride
Tunaadine 2 3y leedhathalumsiieaes
L‘i‘]u%méhashmﬂq'umﬁ@ﬁéwﬁmm@mxﬂﬁmmi
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gmmadLL@iawh%uﬁ%umLﬁaﬂ%ﬁuéwﬁmm—
ADALNITANTDWNTUAZEN WhIRINTamMuuA2aIEN
WIa methylphenidate hydrochloride muging1en
(USP 30) VLa\ii::ana\nmgmuazmiw@ﬁauaﬁﬁaﬁu“)
| o o o Ao A @
weifnue MBargnsnesouin e LS o viin
I9AU (raw material) wansenHanansnei b
dudayatlsznaumaiarsandSudaimuesasien
@5 methylphenidate VivmsdminnuauenTsiNT-
£ til P~ A o 1
mwmmwmma%Lﬂummgmmmmumavlﬂ
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ﬁﬂmammmmzmmgmmaa methylpheni-
date hydrochloride wavasiaadu 2 afia @a
ritalinic acid way erythro-methylphenidate hy-
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AN AN TTNNTIIMTUAZEN S
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1. High Performance Liquid Chromato-
graphy: Waters 2695 isznaueig Pump Alli-
ance 2695, Diode array detector 2996, Soft-
ware Empower 2154

2. Column: Nucleosil C18 5 Um (Phenomenex)
250 mm

3. Ultrasonic bath

4. Analytical balance
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1. Methylphenidate hydrochloride, Alza
Corporation Reference Standard (lot no. 0301104)

2. Ritalinic acid, Novartis Pharma Refer-
ence Standard (batch no. 53BD9)

3. erythro-methylphenidate hydrochlo-
ride, Novartis Pharma Reference Standard
(batch no. s3BDA)

4. Dodecyl sulfate sodium salt, Carlo Erba

(lot no. 3L.256264E)

5. Trifluoroacetic acid, Fluka (lot & filling
code 51370 22705C02)

6. Acetonitrile HPLC grade
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@hilli Paste Preservation: Sappan Wood.
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Abstract

The study was to 1) develop the quality and stability of Sappan wood extract 2)
develop the appropriate quality control process 3) evaluate the amount of Sappan wood
extract used for chili paste preservation 4) evaluate the subacute toxicity of Sappan wood
extract.

The results shown that the MIC value of Sappan wood extracted by freeze dry method
was higher than by evaporating method and drum dry method whereas the stability was
lower. The analytical method of Sappan wood extract was the quantitative analysis of
brazilum, the derivative of brazilin, by UV-Vis spectrophotometer at 505 nm. The MIC values
of Sappan wood extract inhibiting S. aureus, E. coli, S. typhimurium, and Candida albicans
were 125 pug/ml, 250 ug/ml, 500 ug/ml, and more than 16,000 ug/ml respectively. The 8-time
MIC of Sappan wood extract was the highest concentration which did not change taste and
color of chili paste. At the beginning, the amount of microbial of each sample was similarly
and then increase continuously in the control group after keeping on shelf for 3 months,
especially in the plastic container, whereas the amount of microbial in the experimental
group was similarly to those at start. The result indicated that the Sappan wood extract could
prolong shelf-life of chili paste product. The study of subacute toxicity in rat (both sex) by
oral feeding of the Sappan wood extract at 250, 500 and 1,000 milligram per kilogram body
weight for 30 days was not found toxicity.

Key word : Sappan wood, extract, quality control, preservative, subacute toxicity
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2 Fauifendseaninnlumsiudage

@ﬁuw%ﬁmaqaﬁaﬁ@ﬂm 3 9ha wazinen MIC
2.1 mwaamw%gél”mgaéagﬁuw%éﬁmé’u
#2/3% Agar well dilution method #u o S. aureus
ATCC 6538, E. coli ATCC 25922 azia inhibition
zone
2.2 mIame Minimal Inhibitory Con-

centration (MIC) wag Minimum Bactericidal
Concentration (MBC) 289813aMax19 @835
Microdilution broth method Fue S. aureus
ATCC 6538, E. coli ATCC 25922 Salmonella
typhimurium ATCC 13311 wag Candida albicans
ATCC 10231

3. wﬂﬂauﬁizﬁw%mwhmiﬁugaL%@ﬂa%w
g edfinuluansafneng (brazilin) gaeABiden
ffude 2.2

4. w@aauﬁazﬁw%mwhmiﬁma}Suw%a‘maa
msaﬁ@iuﬁww%ﬁmﬁmjs\lQmﬁmmuﬁaﬁ@ﬂﬁw
Tasems e Fenudisduansansafinnned 2, 4 uas
8 whaasm MIC wamsluﬁww‘%ﬂmjm@aauﬂ%wL‘ﬁem
ﬁuﬁww‘%ﬂmjmmmm Fafhazan so Nadaas
ﬁmiﬂumms 2 06 A8 WA LATNAEGN way
Anneviginriael ¢eAs Aerobic Plate Count, Total
Fungi count, MPN coliforms and E. coli,
Staphylococcus aureus Plate Count, Bacillus
cereus Plate count wag 53311 Salmonella wag
Clostridium perfringen Tuomsta gy
UTINAMSAUSNINS f0 0, 1, 2, 3 1w
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3. MIneseURnANELUNEY (Subacute Toxicity)® ¥
3.1 Lmemnﬁmﬁﬂ 180-250 niNoanu 5 NaNe 8y 20 ¢ (Wely 10 §3 wwedly 10 61)
nandt 1 ngueauaalEEuhngu
ﬂ@'w‘ﬁi 2 nqamesau ey 40% glycerine
nandt 3 nqamesavldsummesanlurwa 250 fadndustoflaniurimiing
ﬂaq'uﬁ 4 ngumaaeu lWsUsInesey luawa 500 fadnsustoflanSubhmiing
mj&lﬁ 5 mjwwaaﬂéf’fuaﬁw@ﬁaﬂmm@ 1,000 Aadnsudanlandsnimviing
3.2 flousnanasau mammahndeseiunnfudunm 30 fu Teenaufloumsmesondosds
ﬁmﬁﬂﬁyﬂnLLazﬁuﬁﬂﬁmﬁﬂVPmﬂ*’iu %é’amﬂﬂauaﬁmaaué’am@LLazﬁuﬁﬂmmiLﬁfﬁ'auuﬂawawwn
MNRAMRIEIENIINMINAaasaLINMINIAgalen
3.3 Weasuimue 30 Ju wdeafionrarmmelafieineuazeaiiagdin iﬁmﬁdﬂiﬁﬁqﬁaﬁmﬂ
Lﬁ'amqummﬁ@ﬂﬂamaqa‘ﬁmgmﬂu@mq Waa la §u lo nszmnzawns S8 sha sdaumuanle
frugaw S9le NAYN TN 61 TN ﬂgﬁmL&aLLaSﬂiz@Jﬂﬁuﬁﬁd) Fumuauasihiwierainasiama
/MLINA
4. MBI
wamiwmaqgnmmﬁﬂﬁagflugﬂcshméa HuehaNuAenaeLNGYasFIHAE (mean + stan-
dard error of mean, S.E.M.) wazSpusuaNuLeneanaaidlae one-way analysis of variance
(ANOVA) uay post hoc least-significant difference (LSD) fien 0<0.05

wamsfinu
S0 £ X o s

nansAnwgnsdiudadagfunid

1. @9870 3 T96 Aa m'ﬁﬁﬁmmc&’hm@%aaé’ﬂamqmmgmﬁﬁu 100 BIFNEATLE (F15aNAKI9 1)

% ¢d| ) 4 12 til 1 (% £ % Aasa £ 1
snsafiaiivh ldukesognnisg (Esafinehs 2) uazansaiinnededs Freeze dry (ansafiarhs 3) wueh
SouazraINanda (% Yield) senine 1.1-1.3

A~ A a A (%) 3 dy a A 6 (% A |
2. wWhanfenszavsnmlunsiidaseqauwridassansatia 3 oda wazd MIC

s 1 Minimum Inhibitory Concentration (MIC) yovahsanawio

MIC (ug/ml)
Candida albican S. aureus E .coli S. typhimurium
q198AnH9 1 62.5 31.3 250.0 500
N1IENANIY 2 125.0 125.0 250.0 500
q138NAHY 3 62.5 15.7 62.5 500

! |
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ssafinehs 3 evh Fudedneds freeze dry fen MIC Amsnzasfige iosanieanudaduaas

[ n‘u os; ,i/ . t: 1 (9 A 14 3 (% =59 3
fsanengudisaa S. aureus, E .coli ennnasananlie 1 Wag 2 A a NN U aSdTEN O LU
AQAJ . . [ 1 & 3 (9 1 1 (9 a0 & 1
wa Candida albican wnnumaNNNIUIaIdTENanN1e 1 WaWaaNNETENANN 2 aNMANNDNL

v Ao o X . . e v v o 2y A o
YassnIEnandudage S. typhimurium WnNNUMeNNANIUIDIFTENANI 1 LAY 2 2lddonasatan
3 duSuMIveaasiuee i
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swi 2 A Minimal Inhibitory Concentration uoowhvnas Brazilin doliso

Wio Brazilin
MIC (p.g/ml) MBC (ung/ml) MIC (pg/mil) MBC (u1g/ml)
S. aureus ATCC 6538 125 250 250 250
E. coli ATCC 25922 250 500 500 500
S. typhimurium ATCC 13311 500 500 1,000 1,000
C. albicans ATCC 10231 > 16,000 > 16,000 > 16,000 > 16,000

maSuiguaaanarswunsTananis 3 da1 Minimum Inhibitory Concentration s
mﬂmimaaﬂumqmﬂ Lmuﬂiuammwmmwmi brazilin &334 warden Minimum Bacter|C|daI
Concentra’uon willaunuas brazilin mmuvlﬂvlmwmsﬁn@ﬂm 3 émmslw,mammﬁ freeze dry msm_lm
sd Winsanamaning ﬂ'li“ﬂ’lﬁlﬁLL‘VNG]’J&J’]‘E%@G%’Iaaﬂﬁ]’mﬁﬁﬁﬂ(ﬂ\lm\l’lﬂwq@ wﬂwmiaﬂ@wimumhu
slumsq]@%Umméﬂﬁaﬂdwmsﬁﬂﬁuﬁqé’aﬂ‘i%éu vaafimswauuulasasans brazilin Adluasdisznas
moly wazanen MIC waz MBC ugaslfidfiui snsafinehs 3 uaaslssaninmandt brazilin sena
Aaflasanans  brazilin ‘laiu%qw’%g vide llassh iladiuls

4. m\aauﬁizﬁw’ﬁmwiﬁa’i%‘ma@a%’ﬁwaﬂumiﬁmﬁmmmiaﬁ@ WU IS wLN2asMaLAuSnm
simén azﬁﬁwmwﬁuw‘%ﬁ%wm (Total Aerobic Count) slmqﬂéhaahﬂﬂé’l,ﬁﬂaﬁuﬁqﬂf,jmauwt,asﬂdm
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Snwnhnanls 1 deu wmwmmmaumammﬂﬁluﬂaummmmmmwmu T@ﬂuﬂammmmmia
mﬂﬁuuwma@mmmamawwstu%umﬂ 59 x 10 CFU/g «Jw 125 x 10° CFU/g LLamaNmmmmia
Tz AfiaEuain 77 X 10° CFU/g u 101.5 x 10° CFU/g mummﬂélmammaaqwsl,amiﬁﬂ@sm
mwmmamwam&amaa LLammmmaumaﬂﬁammnmﬁumwsnﬂamsaﬂ@wﬂmw 2,4 Uy 8 wn
2996 MIC w&sanfusnminndnfiszoznm 2 uay 3 Lho%u wmmmmmaumaﬂammmmLua
WisudsuiuifuBsseznm 1 @ew I@ammﬂhﬂqNmuqmﬂmvl,@slaaﬁaﬂ@NN Nmmu@auma
%GW\I@N’]ﬂﬂ'ﬁ?i%ﬂd&ﬂ@ﬁ@dﬁiﬁﬁﬁﬁﬁ@D\IN ﬁau@ﬁm‘%ﬁﬁlu ¢ @in MPN Coliform uag E. coli Henvioanm 3
MPN/g waztlamsasaalsiwy S. aureus, B. cereus, Salmonella uag C. perfringen %aﬁaaﬁummjm
Arvna laanssinenenaasmsunne deruua 1 MPN Coliforms/n3Sa taeni1 s00 MPN E. coli/n3u
$aand1 3 S. aureus/n3u toundn 100 B. cereus/n3x Haund1 100 kiwu Salmonellae/2s nSH way
laiwu C. perfringensjo.o1 n3u fim%umm%maaffww%ﬂslunﬂﬁaaa'nﬁ@hﬁawﬁmmﬁ ﬁaaghmﬁzmm
Soeay 45 09 S5

wva a
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1IuRadhegnnasg uazansaiinnedaeis Freeze dry |densadia dofl
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2.1 MaANEaIRlsznaUMaLeNenIEsariang

A B C

a1n TLC pattern figwain UV long Wave Winldhansafianisidans brazilin iuasddsznay

D E F

Brazilin

Haematoxylin
Haematoxylin LLa< Brazilin
§15ENAN 1

§1358NAK 2

m m O O W >

q138NANTY 3

daulnn) f515 haematoxylin Swmiwdniios sanasiasievivsa brazilin lussaraeis

a 3 a A o
2.2 ’]L@T]S%W'ﬁ.h&l']m@ﬂ']'ﬂ@Ni%ﬂ?fﬂﬂ@l

M3e1en Brazilin luahsdeds UV-VIS Spectrophotometer

y = 1.2154x + 0.0066

P R’ = 09972

0.8

0.6

/

. Series 1

Abs

0.4

/

Linear (Series 1)

02

«

I
05

conc (mg/mL)

§Uﬁ 2 standard curve oYV brazilin

ms1oi 4 wamsdIAsEA brazilin Tushsanawio

d20&10

8138NAHY Freeze dry

871987AKN Drum dry

§138NANIY Water bath

mg brazilin Tudedw 1 mg

0.467281

0.482642 0.479058
0.48725

0.474654

0.442396 0.452637
0.44086

0.491551

0.490015 0.499744
0.517665
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4:!1 g [<3 ;::ll 1 [
Wiosanans brazilin Wuena? ldesda ns
AnTeileauessaras HPLC v[a TLC Densitometer
o AV R o @ ¥ A ¢ a
THma? lduunon 3931 dudasiiaszdinusuno
brazilin lussafians leanswaan brazilin 1%
aeﬂugﬂ brazalum LLé’Mﬂﬂ%@@'?ﬂﬁ@J@ﬂamLm
fmeLeaag UV-VIS spectrophotometer fianue
AR 505 NM LALEINITD M LT T ANNE N0
brazilin éaikel 0.28-0.9 mg/mL

NN ANUIANNL T U AL A RN
nmsan eI uAsAussUnEuYe
aﬁaﬁ@LLﬁumﬂuwkmnﬁaaaqmﬂ Tuzwnansans
VIOEBL 250, 500 LAY 1,000 finAnsusian langarinviin-
o) I@mflauaﬁw@waawmmﬁnﬂﬁm‘flunm 30 A%
Na&laamsaﬁ'@LLfiuma@iaﬂimﬁﬂé’wawwn
INEILRRINZINEIE wudmwzmmeﬁﬂﬁvlﬁ%fumiﬁﬁ@—
WALAN9IMIA 1,000 HaANINGDAlANTNIANTNGN
frimiinehgaiheuasmainaanimingaluiud 30
ANA wmn'aLWﬁﬁﬁvLé’%umﬁﬁﬁ@Lm'wmmm@ 1,000
Naaﬂimaﬂiaﬂiammmm Numuﬂmﬁ@maa@m
I@amiamawmmwmmmammnmmemuav
IR NNLENeIIETFiae el Ay o Ben
WELAUNGNAILAN (P<0.05) HATDIFNTNNALMLAY
@iaﬁmﬁﬂaﬁmzmﬂmammnmeﬁmmzmm}j
WL ABUAWALEY Pl&asatiaunushamng 1,000
faansudan lansuimiing fShvinasasaeadias
fenuuaneevesdfiotefiteddniediauiy
NRNAIUAN (0<0.05) WazasasanaLnwH19Gaa
Iaﬁm‘iwmsnaammaLWﬂLﬁaLLazLWﬂrﬁwudw N2
el ldsumsatauniudionna 1,000 afnda
daRlansunviing slUSnoundadenanas lae
nMIanasvase lafiedneiannuuaneeasas
aehaﬁﬁaﬁwﬁtylﬁaLﬁ%amﬁsmﬁmaq'umuqm (p<0.05)
NavasFsEnaLnwrI9saf NS NEAED A1)
VDINYTINEEE AT Wudm‘%&mtwmﬁﬂﬁié’
Suansafawnui9eme 250 Hadnsusiafilany
vmting fisnnuialnafin (neutrophil) wagialo-
Flufla (eosinophil) At davaudn o
(lymphocyte) anad mh&mmﬁéﬁiéﬁ%umﬁaﬁmﬁu
rhama 250 WAz 500 Aadn3useAlandanimingy
ﬁ%ﬁwmmﬁmﬁamnﬁmqﬁu MIANT WS 0anad
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20IANTHULLNAAR DAY 1ILAALANANNLANGNS
maaﬁaamaﬁﬁaﬁwﬁmLﬁaLﬂ%SULﬁauﬁmﬁjumuQN
(p<0.05) WavaIFITANALNWAIFDALANARTENYDY
ROAUDIVIUITINFILNURLNFRWLI AU NALEE
Alasusnsariaunuehwme s00 Saansusanlansy
smting fsanonenlesf@sn nqunfie Sananla
DLTAN NUNAUE (serum glutamicoxaloacetic
transaminase: SGOT) Usanauaulasidsa nquy
e Vl,wg% NUMHUE (serum glutamicpyruvic
transaminase: SGPT) wazlisfiusan (total
protein) R m&m’;mﬁéﬁ%’%uaﬁaﬁ@Lm'wm
e 250 AaAn3usaRlandusimiing Hengise
Tuleastaulunszusidan (blood urea nitrogen:;
BUN)
AANNYDIRBALGARLARANNLANG N A DRI
ﬁfaﬁwﬁmﬁ'aLﬂ%amﬁauﬁumjumuw (p<0.05)
mimemﬂ%uqmﬁmfmaaﬂumw@ﬁaumm
i@yl 0 vdsanl#susnmeson
NNMINTIAQNENDTINT (gross lesions) vasaie
mﬂmammnﬁaammﬂ Liwudnuwniinasng
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L% ;é o U U % Aas
METenNg 3 Fan Wuiedneds freeze dry
e MIC anhasafiefivi liuiednaieaasdslai
‘i’ 1 ‘é [~3 7 Aaa o 2 2 asa 095
LALYNNAIE Gemadululadn 359 Ioure 2 355w
éﬁaﬂ%mm%mqa anavh [AeMTaaade9ss
brazilin I@&Jgﬂaaﬂ%vl,@%\lﬁtﬂu brazilein ¢ 1
AIEANOFNNATUDIMFALAZLES  21NNTREULN9
AVUANIUAN A9AnETEANANIS 3 dnSUNIS
neaasiusinly alsfionu Wefiuasadang 3
PWUTTHIL 6-8 LREU HNMsEaudiees brazilin
[~ % 1 A{ AI 3 Y A %3 %2
Fwldannisen MIC fiinau lndifasfiuasaie
e uazllodieneimmandnwuasatanavis
3 #fie S5m0 brazilin Inddedtiu fa 46-50%
yasihutinansate aadulyldasatens 3 o
2/ 2 A (%2 1 (v A! ) 2 2 v Aasa
1 amslontn wiasafian1agavn Iiurednads
freeze dry aaednleisind lusaeiansadior
LLﬁqéﬁfgaL@%aaa”qvlaﬁwLLasqﬂﬂﬁa@jﬁcﬂfgmmﬁmau%q
a 1 1 e [ 6 (%}
fn wazwuans brazilin Wuasddsznaunan
o S X o e,
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mﬂﬁmmmmﬁ Spectroscopy 161 ensl¥ HPLC
meaqﬁmm brazilin wag hematoxylin Taimasialu
fMsavany Awvh Widumsenumsiaen daaien
e eicie i dmSu brazilin AweaeivnySano
#1237 Spectroscopy & Tasnmsulasw brazilin
Toe/ g brazalum wdnhluiaemsgenasas
e UV-VIS spectrophotometer fiasem
adn 505 nm laesansa 14 lE lusrsensdaduans
brazilin &aue 0.28-0.9 mg/mL
maneassBuudienssansmnlumstiods
L%/aaﬁuw%'émaqmiaﬁ@m 3 uae §17 brazilin §31
16 ssaiarhsflgnsemdeuuefisonelse 1&un
S. aureus, E. coli wag S. typhimurium Iolasanu
L%Wﬁ%@ﬁ@j@ﬁﬁg%ﬁ%ﬂﬁﬁﬂ&L%a (MIC) Jhanér
9t S. aureus whitu 125 ug/ml E. coli iy 250
ug/ml S. typhimurium wiiu 500 ug/ml Candida
albicans %N 16,000 ug/ml
Sadnnisenemudadusngaiiufgashe
wddnhameaassialasmahasaiang 3 sy
astadeluinndn Teodonld 3 anandadu uay
Lujamiaﬂmwmz 2 e Al uMmuaTwaEdn wuh
msuanEsatarhsluinwdnd 8 whassen MIC s
TuBannifigoriae Taivn 198 ndu uavssaanimsn
wWaswulasly é’aﬁaduﬂuﬁaam%ﬂé’mmrﬁuﬁm
manegaulssansmwlunstiwdeaassssiio

WU TSI AUS I WAN azﬁ%ﬁwmwﬁuﬁﬁ

o (Total Aerobic Count) Glunﬂé]’qamﬂﬂélﬁm
ﬁuﬁmdumuqm LLagﬂ@:NﬁﬁLdﬁWiaﬁ@qu wasien
Lﬁuﬁmmgmﬁmu@ afusnminndnls 1 wau
wm’waiwmwgﬁuw%ﬁ%mmhmjumuqm fameudisi
I@ﬂmq’umuQuﬁmiaqmﬁmzwma@ﬁﬁﬁm’;wgﬁw%ﬁ
Lﬁwﬁumﬂﬂdmdmmuquﬁm‘saﬂmvmmﬁa Fatana
Lﬁaamﬂmzmumsﬁwmmazm@mﬁmmﬁ;@mﬂﬂ@
VEINROENT galdmathasila HURLOBIT WML UL
WA EAN LAY M MTE L ARSI B9
ma‘ﬁﬂﬁmiﬂmﬁawﬁuw‘%ﬁmamﬂﬁﬁmﬂﬂfhﬁ
wu Tumansu dauﬁww%ﬂslumjm@aaaﬁidmiaﬁ@
Hfidwngauvadanaudniion uasidmangduvad
o IndiAesuiie lnmandildansariorhs 2, 4 uay

8 Whaasen MIC nEsnIFLSnEnsnTissaim
2 UaY 3 Lhaw Wudwﬁa‘imamﬁuw%a‘ﬁawﬁmmaﬁ
danBaudausuiiuFesavnm 1 18ow Teeniwan
Gluﬂq'aqmmmﬁiﬂmdaﬁﬂﬁﬂNmﬁé’ﬂmﬁa"wmwgﬁm‘%ﬁ
%ﬂ‘wmmmdﬂumjmmaaamdaﬁaﬁ@&m el
Qﬁu‘m’%éﬁ'u s i MPN Coliform waz E. coli fen
Hipen 3 MPN/g uaglsinu S. aureus, B. cereus,
Salmonella way C. perfringen %@é’qagjhmmgm
989nsANeEaSNITIAng Fermuald MPN
Coliforms/n3x tieend1 s00 MPN E. coli/n5x
#eund 3 S. aureus/n3u Tiaanm 100 B. cereus/n3u
%ound 100 Salmonellae/2s n3u luiny wag C.
perfringens/o.01 n3x laiwy SSUe N WA
Muné’aaa’mﬁm@iau%qmﬁﬁa a%ﬂwmﬁmdm 45
A9 55 wWasdud devnlfdunansaimheiianlih
mmmﬁ@mqwﬁmﬁwﬁﬂ%w‘%ﬂ dol¥ansarialuawe
1 ngnn, vsininsn TeeldlE@dushnsnds
anazulsiiAu s0% (WAL 100 AN aashmnun
TARKITRER)!

MsAnEe R W, sthmn el
LLas:LWmzﬁ%’%uaﬁaﬁ@mammm@ 250, 500 L@y
1,000 faAnsusaflanFrviingsEaTm 30 T4
lainafuAadeun s
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Switzerland.
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Abstract

This paper aims to evaluate satisfaction of the entrepreneurs contacting the Thai Food
and Drug Administration (FDA) in the fiscal year 2007. A questionnaire of satisfactory
evaluation for the entrepreneurs contacting to the FDA is used for measurement of the
satisfactory levels in many aspects: enthusiasm of staff in providing services; convenience of
contact; and correctness and rapidity of services. The obtained data will benefit to the
organization and can be used for further improvement on efficiency of service and admin-
istration. Moreover, the data is also used as evidence for the Key Performance Indicators
(KPI) in the future.

The survey research was used in this study. The data were collected at the workplace
(FDA) by using a questionnaire which was the key measurement. The results of evaluation
were as follows: entrepreneurs’ satisfaction on the whole was at the high level at 78.98%.
Satisfaction on staff's services was at the highest level (79.63%) and next to that were the
service point (78.89%), results of services (77.25%), channels of giving information (74.20%) and
facilitation (72.28%). Satisfaction on a process/procedure especially of the pharmaceutical
room, Narcotic Control Division, and Import and Export Inspection Division was at the
highest level as well (81.20%). In addition, entrepreneurs were satisfied with all agencies at
the high level which was in the range of 75.40-86.20%. The most impressive things of
entrepreneurs when contacting the FDA were staff's friendliness, cordiality, concern, good
conversation, being cheerful, intention to service and giving good recommendations. The
second impressive things were fast and convenient services, a clean place and convenience
of coming. However, the most unimpressive things were the poor standard of giving information,
slow services and overlapping procedures. Besides, restrooms and car parking were not
enough. Other important suggestions for the FDA’s development were as follows: the staff
should give information in the same standard and answer queries accurately, and the FDA
should improve the working system to be faster and increase the number of its staff. When
comparing the satisfaction level of entrepreneurs contacting to the FDA of the fiscal year
2007 with that of 2006, it was found that both years possessed satisfaction at the high level
which was almost the same.

Regarding suggestions from the study, the FDA should strengthen their image by
emphasizing on being an impressive organization. This is because the study shows that
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entrepreneurs were impressed on services from the staff at the most, especially because of
their politeness, friendliness, and concern. The problems of providing services, however, still
exist. The result shows that the satisfactory level of improvement on facilitation was at the
medium level, especially from waiting for calling or call diverting.

Keywords : satisfaction, entrepreneurs, Food and Drug Administration
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Abstract

Obesity is the main cause of other chronic diseases such as diabetes, cardiovascular
diseases, high blood pressure and joint pain. These prolonged illnesses decrease the quality
of life of patients. Treatment of overweight and obese people can be very profitable;
therefore, many private clinics have been established for those patients. Without an official
standard treatment regimen, physicians can prescribe a wide variety of drugs for their
patients. To dispense anti-obesity drugs containing psychotropic substances, physicians
must first obtain the drugs from the Narcotics Control Division of the FDA, which by law is
the monopoly distributor of psychotropic substances. However, the FDA has received many
complaints about the serious side effects of these drugs such as hallucination and death.
This research studied types of prescription drugs and prescribing practices of private ‘diet
clinics’. To discover risk factors, volunteers with a body mass index (BMI) of more than 27
kg/m? visited 50 clinics in Bangkok and 25 clinics in Chiangmai, Khonkaen, Songkla, Chonburi,
and Nonthaburi (s clinics in each province). The results showed that 72 clinics (96%)
dispensed drugs acting on the central nervous system, namely phentermine, diethylpropion,
sibutramine and fluoxitine (which no indication for obesity). Thirty- five clinics dispensed 25
unregistered drugs containing sibutramine. Only two clinic dispensed a registered drug
containing 10 mg of sibutramine (Reductil?). Physicians also prescribed other drugs which
have no indication for anti-obesity but are able to decrease weight such as thyroid
hormones, diuretics or laxatives, the prolonged use of which can cause serious adverse
effects on health. Before prescribing drugs, 81% of physicians calculated BMI, ¢0% provided
guidance on exercise and diet, 50% assessed the probability of death due to risk factors such
as drinking, smoking or high blood pressure, and only 12% took into consideration waist

circumference.
Key words : obesity, diet pill, antiobesity
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Classification

Body Mass Index :
BMI (Kg/m?)

Underweight <185
Normal range 185 - 229
Overweight > 23
At risk 23.0 - 249
Obese | 25.0 - 29.9
Obese Il > 30.0

Risk of Co-morbidities

waist circumference
< 90 cm (men)
< 80 cm (Women)

> 90 cm (men)
> 80 cm (Women)

Low Average
(but increase risk

of other clinical problem)

Average Increased
Increased Moderate
Moderate Severe
Severe Very Severe
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1. inadequate Legislation

2. inadequate co-operation

3. weak enforcement

- weak control at port of entry
- unregulated parallel import

4. Corruption

5. Inadequately - regulated trade eg.
Internet-based sale, transit through off-shore
zone, bonded warehouse

6. perspectives of stakeholders :
judiciary, media, peripheral public health pro-
fessionals, border control officers

9 MMAFIND

1. trade through several intermedi-
aries or wholesalers

2. inadequate control on contract
manufacturing, or outsourcing

3. price differences

4. high pricing

@ ‘ FDA Journal May-August 2008
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1. poverty and illiteracy
2. limited access to reliable health
care and medicine supply
3. "'shop - around" perspective
2.6 ﬁﬂigﬁqmmﬁaﬂﬁ‘i’mﬁuﬁuauaﬁmm
AR Msunndlaen g APEC sl
AansTuYeInina

3. dolaududviUs:sudINSUMSUS:BUUIN
APEC
A o X 4 z
2.1 flymiasentaanneneénansaee 19144
% o a:gil n:!l [ = d‘ = 6 &
MIUHIUIN NUNLASENVLNLNINILATDINDLNNE AL
wNIINHESWLNARS I M aan 14 e
Filvauanade (legitimate supply chain) N
iy gitimate supply
Winiinnuagud luunasmaf il luayane
2.2 YNFIAUNTIAUDN ML batlyynen
SIGREY éﬁaamimwmf’mﬁamﬂnﬁmﬂﬁ"mﬁdmaeLu
LAYITENINUTELN 6 ﬁr:ymmﬂaamﬁvl,éﬁﬁmwwmﬁ
3 o o A o o A
Wueneuuuy  wadellensdyumiusnnigniasy
@ A o P | aa
LaztueNNaINan1asnNEeley W enUfTue e
WA ead TNRa1LlTEENUINTian09EN
d A w
nondasn lWluullasagnee
1 1 A (% U 4
23 WearUIemeaniITIIndatn lnazea e
%’asqﬂamsmfmwumﬁadﬁmazzﬁmﬁwﬁﬂéﬁquﬁ—
. . . .
fans SPOC (Single Point of Contact) @91
3%'ﬁ1%)15waslumjw‘sz°mmmﬂiﬂ 1%1%1%@3’331@5%@1
dne laalaseadeens SPOC avvh IWaasnidon

Toain3adnaranie luiasseninadseme



Administrator
home 2


msmélo
viuAUAsoLWUSInAMUWARATUNGUMWIAR NNu.

oBs: owwus

ﬂedﬂ'uﬂ%mméymméu%fﬂmﬁvuwﬁmﬁmﬁqﬂ/mw

?mLﬁaamﬂLquﬁwmmfsmmiqm G‘fmLﬂud’mwﬁwaaLqumemiLﬂwgﬁaLLazé{’mmmea
atluf 7 (W.¢1. 2535-2538) ﬁmu@iﬁwm&mumaalé”mizm’;amﬁﬁmgw%uﬁqqLLﬁVLmzLﬁau
Yotlsdueen Wenansnidademsnszaesiua Walifestusansasdiumsusuud laigmé
aehalUseRNTA W

FOAAADINUNITNTLAILUDIWIA %ﬂLﬁ%LL%Q%IEJUWEﬁﬁugﬁml,ﬁd%g NG 5 UDITTIITNYTYLUN
TTaNINS INe WNsENTT 2540 laganes 78 (dszy i "%g%éﬁ’aqmzmaéwmﬂﬁﬁaaﬁuﬁwmaq
waediadnlalufamrasiostin o WGJJ%WLﬂiﬂ:@;ﬁﬁaﬁaﬂ5%LL@E’§BUUE§WEW?%UIJ1@ ARDATIlATIEE
Fuguanaawneluiostiu i fussrhifeafuissme mafoiamioiaffonanion 1
asfnsdmiestiuawalng lnadmiduamasnlensrmluimiatin uasnem 284 grmmals
miwwsgimﬁmtﬁ@ﬁmu@LLNuLLag%u@]aumimgmala"mmslﬁl,maaﬁmﬁﬁmaqd’mﬁaﬁu W61 2542 loel
ﬁ?%%@iﬁaﬂﬁ‘ﬂiﬂﬂ@3@Gﬂ"luﬁadﬁl%ﬁé?%ﬂ%%ﬁ?ﬁi‘l/kﬂﬁgﬁ(ﬂu%ﬂﬁqﬁﬂﬂﬁ‘wLLaﬁﬁdﬁLﬁ%ﬂﬁ%%ﬂ Lﬁlaa%’nqm
ﬂnﬂﬁLLﬁUiﬁ‘m‘ﬁ%LLaSﬁN‘H% Larne lFdunansdinsnszateaulseanns nazatumsAafmanyas
LLaxa"mmmﬁ@mﬂﬁmaqﬁ‘mﬂﬂmaqﬁmﬁmﬁ'ua&huﬂugﬂﬁﬁmmuﬂu%@au MHNNTDULUIAG
ﬁi:ﬁqmmLLmumimzmaémw LLazﬁaamﬁa@ﬁizﬂmmuﬂﬁﬁami%

AUNNUAULNITNNTOIVNTUALENNTLNTIN ‘ﬂiy‘mﬁwﬁtyﬁizmwfiwmﬁwﬁmmﬂ A9 YAaINg
el Resnarius Ranasuiiisdu vhlkldensnsasdiuanuduasasifus lnasunGefmstgann
vLé’w’aammaU@qN%aelumuﬂ‘gqmwmmm uazaIUNINA

m;amwmmumtﬂuaqﬂ‘ﬂi'ﬂﬂmaqdmﬁaaﬁ'uﬁﬁwﬁwﬁ%urﬁmau@JLLaamu‘ﬁlsﬁmmamm'ﬂu
PUFVANLUE LLaxmﬁqmﬁmmaﬂﬁmuﬁ gunInl uqevisagme laafudwmamansen oty ad
SDITUE W.6T. 2535 LL@]IVLSJJ‘:I‘QO'MWEL%W]?@JLLanﬂWWNWﬁg'M‘HQ\‘I "Gi2819115" ﬁﬂqaw%mma‘immm
S lEFumussd TR TN ma WS, 91T el 2522 azh [snsnsasifiumsduasas
ﬂzu%lﬂ@é’ﬁummﬂuamuﬁémmmmmws T sifingnione ludnEois s nnAaeTUTE LAY
LLazvlsiﬁwiﬁLﬁuﬂWizLLﬁﬂ‘gqmwmmmﬁﬂﬁ ﬁﬁ‘?’”mL‘f’Jum'ﬁa@%a@ﬁnﬁ@iué’mqﬂmmmaaéﬂmm
ADENTINMIDINILLRLEN %ﬂi&iﬁ?&lﬁﬂ@Lmﬁ’)%@ﬁﬂﬁnvﬁﬂiaU@qm dumsldn3nenns iieUssloant
J9E@ ?Nvl,é’ﬁmiﬂisamﬁqumwwmmm’waIaua"mwmimaaamuﬁlﬁﬂmmammﬂﬁﬂqamwwmm
Iudl w.e. 2538

LmaﬁﬁﬁuumLmqivﬁmmmﬁﬂm W.61. 2540 mﬂsmmiﬁﬁ ﬁma%mwwsnvﬁummmmmu@

LLN%LL@”?M@]@%TH?T]‘S”’MEI@W%T‘%GL'WLLﬂaﬂ@ﬂiﬁﬂ@iaﬂﬂ’J%‘ﬂ@dﬂ% W, 2542 T295UNTNILNLIUIR

o1sansomIsiia:edl WnuMmAU-aomalg 2551

Qq Odl.

U

U

Jaus


Administrator
home 2


Lh:snonl

BC RV

| 2

@mﬁ%gﬁwh@ﬁmmw LLagﬁ@V‘hLLNuﬁﬁﬁamaﬁmu@ﬁu@aumimsmaémmiﬁm’aqﬁﬂiﬂﬂmaoﬁ"m
vingdn loarmvuarauwansiafiassnsUnasasadiuviasdudosmidnns 1 W asednsUnasasadiuviasdn
= v LY 1 o % ;dl a L o a 1 = o '} 6

ToaflenunSasnsumsmelousiwmantfiuaznisia Wendumsmalowmelu 4 & dmdusssnsinasas
A uviaanin e Wanansafassumamealausiwmantndiiazmsnamelu 4 O Tdeadiumamelu 10 U ley
%’gmaé’aqﬁmimﬂﬁaaﬁmﬁﬂmaadmﬁaqﬁuﬁmaiéﬂﬂw‘ﬁmﬁuﬁ@damaﬁmvl,é’maa%’ima MINTZHLIA
AAraNLarEanadaIRuMIRaTITe an eI N A NITNM T UaZEN miﬁaﬁgﬂﬁmumvlf’i
Tt fiifims fvueduaaunsnseaesina Wkiasdnitnasasdmriadiud 4 msfa e

1. MINANTD LLazLNF_ILLWfﬁizsﬁWﬁNﬁ%ﬁ{%aNﬂa‘ﬂnﬁﬂiéﬁumﬁmﬁmsﬁﬂﬂﬂﬁw

% (Y LY A 3 v 2/ a =) v Aa v
2. ﬂﬁLa’%S\IEﬁN@TﬂH.ﬂW\lI’/;I“'LliIﬂ@‘Y]d@?%@’ﬂ&lgi%ﬂﬁlliIﬂﬂLLazLiHﬁSadﬁ'ﬂﬁaWﬁaU‘ﬁi‘S&l
3, mﬁa%fmLLaw&nam‘%@ﬂwamﬁﬁdam'aﬂmuﬁmmaaQ’u%b@é’mmﬁmﬁmﬁqmmmaaﬂ:{ﬁiﬂ@hﬁaaﬁu

4. MIATIIAFDY AILAN My Nﬁ@]ﬁmsﬁmmi &N L@%@ﬂﬁ@LL‘WVI&Ig L@%aaéwamt,a%@]qémma

Msfa 3 $ausn aednstnasasduTinsiumInTnefinna g damnnafiaf 4 FaiuEasfieiiu
MINNDANELANE ?51Lﬁmﬁ”mLm%mqmmw%aﬂ@amiamﬂﬁmm%ﬁmﬁmauLsﬂm/émwwﬁwﬁ/mmi
TuEasndadue uasldsunsussdafuninanuivininoneifiums

Lﬁaqmmqamwwmmtﬁuaqﬁmﬁﬁmaadmﬁaaﬁ'uﬁﬁgmgL‘flu%mmwmqLLagiwsﬁmiﬁmﬁﬁm—
Foafih HANaNE NG UNINENS UARNIHAZNLAYIIANT Héfnammwansnsasuamdunsasuslng
é’w’mwﬁ@ﬁmsﬁqﬁumwvlé’mﬂﬂ’jwﬁmﬁuﬁ'u wagl@sumamelansna luEasmsnsaseuemsnoulinge -
ﬁmiﬁ@ﬁﬁﬁ%@LLN%LL&&%%@Q%TT]?TWSQ’]Elé'm']’ﬂelﬁLLﬂ'adﬁﬂiﬂﬂ@iadﬁi}%ﬁadﬁl% W 2542 aztlszmeld udite
ﬁslﬁl,ﬂumigmﬂ?dmwu%mmf‘fméfm%’uuaumiﬁamﬂwmEmul’g&mummﬁuvl,ﬂ msfafazehelausnnadai
MW AU O LTI AU SN TN N U AT NI T IR RSN TIVIWNYIUAT IEHUADAENTTNMNS
STsERsrny it

T w6l 2538 SNINIUANALNIINNITAIMITUAZEN mauéwmami@LLaQmmwmmgmmmﬂuamuﬁ
svnheavnT Tneuseds 'AIAENITHMIAIUMINTEALTINAMTQUAAUMNENTTIUEWNT U AT
dmehe lAunngamwamues' Usenoude weimsaniznssamsomsuazandulseo SfuSmsuas
L’i’a’mﬁwﬁq Aendosludiinam uasNINNNIUATIUNIINNT @mzﬂiwmiﬁq@ﬁ@hLﬁumﬂ%mﬁﬁmﬁﬁm
Humanszaiwawa beun

- MVUALINIINITNTLAILDIUR

- Lﬁ%@%ﬁéd%@l%iﬁ&@ﬁ%ﬂLzﬂﬁﬁﬁﬁﬁﬂ?dL‘VI‘WNMW%@?L@%WﬁﬁGW%L%ﬁ%ﬁWﬁ@oﬁLﬁuﬁﬁiuﬂﬂﬁ%ﬁﬁﬁ%%ﬁEl

- ’i'u’@ﬂﬁamﬂﬁmmfjﬁugméwLﬁumié’mmaﬂ@u%%@é’mwﬁmﬁmsﬁqﬁumwLLﬁ&jﬂ%ﬁﬁiLLaséﬂﬁﬁaﬁW
SUMTUeaE

T 2539 - 2540 ﬁmmméﬁa@mgmgmmmi 1 90 UIEnNaumEEwWIRAINSUNOUAMENIINMS
DIMNIUAZE NTINNNUAT LASNININLENEATMIUNNE Lﬁ'aﬁmsmwLLazﬁguﬂsa@L‘%aq@waq lumssiane
ADAZNTITNNITY mﬁﬁaﬁ@mgawmmmﬁ@ﬁw e

- JOVUALUNLTNSNSENUEUIA MTQUANIMNEASTIU IS IANTIMW  Laaiiuann 1A
NEMNHMIUAT U333 naRasasfLs Inasundaiustgundiog luunnausealassdninamide uaz

AN

@ ‘ FDA Journal May-August 2008


Administrator
home 2


- TVUALIMTUS TN ULALE T UMIALTIUNTIBINJANNNNUAT T@aé’@é?aquﬁﬂizmmm
m'ﬁfﬁsmaa"wmﬂﬁﬂ@@mwwmm Y3EnaUMedinNUAMLNITNNMTOIMTUATE NTINNNIIUAT LAY
ATNANENFERTNITHIANE

- ﬁ@%@@uﬁ%m%aﬁmL%'&Jué?mmmﬁ quua‘%’uL%aﬁamﬂsﬁuagﬂaaﬁuﬁaﬁnq@mwmmmﬁagué”s
T .l 2541 HIINNUAENTTNMTDIMNTUATE AN TINNNIUAT i’suﬁuﬁmimwmiﬁaﬁamaﬂﬁﬁqqmw
suassdsudadn 2 s de miﬁamimaLmi'ﬂi:fmﬁuﬁuﬂﬁmm%ﬁ'mmﬁmﬁmsﬁqmmwélﬁﬂizwm
Twaangammamuns LLazmiﬁams@ﬁLﬁumsmmﬂawmﬂugmzwﬁmmﬁmﬁwﬁ a@waté’féﬁafﬁ

1. é’mﬁmaanqwﬁgﬂ EULEWER UAZENITLUNG NTNNNIUAT SURNIZMINIMTHEUNTLSEAEFNAUD
Elﬁmm%; I@EJmiaﬁuawwﬁagamﬂéwﬁmm@msﬂﬁmﬁmmmmm

2. grueaasdlownme Le3asdens TONIUREY 81 UaYa1MI mamwmmm%um‘sﬁaﬁq 2 dan T
mwnaqmimLuumi@nmgwmﬂmmkummmwmw mmmm@mnﬂuamummma PNIBDINT
Fenfumslusnuiindamuasinude @il

é’wm@‘%aqﬁwmaLLaz"imqé’u@mEJ 51N TIAFILAAIN LE WY

MULATDINDLLNNE %mﬁﬁamfmaauamﬂqqmaamﬁﬂuamuﬁsﬁmma
Fue SUMIRAnITIREaUNITINLEN a1

- Fmems WsunLmmsaTaseUnLazinudluanuinge

Aesmarhy Wiwroulundnmsuaziemdsnan lapazdsnflomussuumsioadsnnadeian
Tumsseusna Gl

1. iamﬁmmLquLLaw‘szmmmtﬁaa%mmm%@Laﬂumsﬁﬁﬁ@

2. ﬁwﬁmmﬂmzmimﬂﬁammmwﬁ@amﬂﬁmwNiﬂm'Lfﬁmﬁwﬁﬂqamwwmm

3. ﬁmumﬁma@wﬁmﬁmﬁﬁaﬂﬁﬂgdmwmmm@mﬁumia&hq%@mu

4. NATWIANNNTDNYDILAR LY

5. 4@ R Infrastruction wu suidau/ATURTR museyUseauay Wudu lumsdseauanusening
NIANNUMIUATURLETINNUADULNTINNITOIMITUATEN

T 2542 - 2545 AMFLSTEUITUSEAIINTINNAMHASUALATINNUATIZNTTNMTOINITUAZEN 1
nMsURTGO 1 Bes¥asden LLa5amﬂﬁmwNiﬂw,‘%f'aqmaaﬁaummﬂﬂmzaw

T 2546 - 2547 UDIWNT NTUMNHMIHATHENTINLATINTOIMITURDATLIDINTENTNEDITRES
Tae TN T NNUAUENTINNT I TIATEN mmmmiﬂmﬁaﬂumm@ﬁ@ﬁfmqqmwwmm Tud w.er,
2546 UBNING flaflemafamtniAenfumssaus naisdy Gl

- LL@N@%&iﬁﬂ?dL%WNMW%@i Huninad v feunseneydfewmns we. 2522 o ld
L’zﬁiﬂﬁﬂﬁﬂ?ﬂLVIWNWWH@?&WNWD@I?’J’QG@U Fudhoths e ordiaamns luamuindaowns/swehaaimns
Tugrswiinaudnih lffagtuuuemangmane

- wpudnanmaSuuiieutsy levsensuduudiinauanenTsimsamnsuasennenemILSe-
WHUUSUSMSUNTANWEMUAT WA, 2546 LLas:'fﬁ@amﬂﬁmmﬁﬁmﬁﬁ%ﬂﬁﬁ@

PN FINNUAULNTINNITOINTUALL AL TINNNINUAT fundefazmelonnsiamsasa
savi e RNEIns nesndanssy uargudUimIa st namnamues uaz ldian1sousid
UH1ieng I@ﬂﬁmmﬁlﬁmﬁumxiwﬁmtﬁam e 2510 MIYNNANTIH fufinmsasiasaudi sty
froehsenndaninmedftd T 2546 uay 2547

Qq Odl.

U

U

Jaus

o1sansomIsiia:edl WnuMmAU-aomalg 2551 ‘ @


Administrator
home 2


Lh:snonl

BC RV

Home

T 2549 NTIMNAMUATLALHTNNUAKENTINNITOIMNTHALEN Teasmalususindaanasans
| A . A ! A A o I3
F36da (Memorandum of Understanding, MOU) Liaqmimﬂaumsm}mamﬂmm@mmnmﬁnu@nma
I@Elﬁwﬁmm@mzmsmm‘samﬁLLaza1amﬁua%uéﬁmf‘;mmmazmsﬁﬁ‘ﬂﬁﬁ@ﬁLﬁm%'aqﬁumimaaﬂau
Lﬁaiﬁﬁqamwwmmmmmﬁﬁﬁ@mwﬂummgm@mﬁu Tufinglanans lemvuansauwwmaminau
lasamseelaumatasuawns U 2549-2552 @il
1. MemnueLanaseangama (Post-Marketing)
1.1 MINTIFDLIIUNEND IS
- evafhTeiouaziassuwinuslae waz winds 100% (I 2551)
- maaﬁauLﬁﬁﬁammmﬂﬂﬁzmm 100% (1 2552)
1.2 mi@maLﬁa@iasluawa;mwémmw 100% (U 2552)
v =
2. JLUUWIOND (U 2551)
o U ,
- PudayanITaTIRFaUEIUI MBS
- Pudayasmuiindana1ms
P A o € A - ~ A o P PP
MuENLagNARNUNFINMNDU T 2550 ﬁqqmwwmmummﬁizmﬂmmmmqmmaaQpﬁlﬂ@
14 ‘ﬁl o (v 9 dl A 6 =3 25 = % L% v
UL LATBIFNENS TARIUATIY LaviAIaIdaunne Al unanundanlasaualsulasaig
Aa wvaAa > o > o QI a d o le U a o a % a o g {
MeUdiANu 298aMas (NFN3) WsEN aTAINNANIENIRA T895UMINAINUNEAAUTIFIMINE )
HONWMHENINDIS
luiui 28 w.e. 2550 SUNNUAENITNMTDINTURLL LAY TLNNNIUAT aan lutufindannas
ANNsINda (MOU) L%a@m'm'wﬂaum'ﬁﬁamﬁmﬁmeﬁqmmwé’mm 1389510709 TANAUNTIY  Lag
waasilownng laafinsaunaimamalannsia ¢
U 2551 - wouMINAMIETIAFaULATaIdION lam AT
WOV IWANITNANITATINFBUT 1M 81eN

[}

2552
- uauémmmiﬁamimfm%@]qé’umwﬂuamuﬁﬁmma
— NAUMWIANITAANITATIAE LA DS aUANE MDA e

51’7amwm’mﬁamaqﬂﬁ;qmwmmmﬂuaa'mﬁmaamwznmﬁmuw HUNNUAULNITTNMTDINST
warenilanadasii amdnasosuilnadmuniadusigunnlwaansomnamuasazssauanadisa
@mLa@mimfmmmmwﬁmtﬁ@ﬁmu@LLN%LLaz%u@]aumimzm&Jémm THurasdnsUnasassuasin e
2542 wiagtseauilayvnihe lwmeUfla WAESRTIMAIMULANNT Lﬁaamﬁﬂ@amwwmmﬁmmﬂigﬂaumi
NUUNIN 'ﬂﬁsmauﬁuﬁzymé’mmﬁmﬁmﬁqmmwL‘fluﬁtywﬁgjdmﬂ saUFUgaU ueenanIEtUaULDILRINS
TLOUFIVDINTINNNIUAT ﬁl,ﬁuv[é’mﬂmiﬁﬂqqmwwmmé’maqmﬂuﬁuﬁﬂ%’amﬂmmmémﬁaﬁ"u
ATNNUAULNTTINMTDINTUAZEN Gl'u,mia'w&JIaum'iﬁsaNawﬁmsﬁqénmwé’mmmi PRaIdaN TOnAUATE
LasieBastiaunne ﬁaié’d%ﬂuﬁ@ﬁﬁhmwawmmmé’mmaaQu%bﬂﬁwumﬁmﬁmsﬁqmmwﬁlumfﬁgmw—
HNUAT %@azvl,é’s‘imﬁ'fgsqﬁaﬁuﬁmuﬁua&haﬁlﬂé%mxmmm;@ WWNUATLA LN WATILNTTNNITNT
wazeneia

@ ‘ FDA Journal May-August 2008


Administrator
home 2


AUONS

e MAF NI IBAMENTTNNITAMITHALEN +589 MNWATDANNTGDILHAS LHRHAIN
2D9LATDIANTNFNNIL WY SNatlaey IFGILTUT 7 e 2551
ATNNUARENTTNMITOVNTUAZEN 20NUTEME MAUAILATDIANTNFNNUNDY

1% 2 ' k( d a o % o 1 (‘
QRNIBIAN Gﬂa@’JWNWSVLﬂﬁGL%%aWﬂ "ﬁ’wﬁmnmuaz 2 UG LW%W%%?TQQ%H% %9%134 3‘\\

s [ aa 6‘1 ' A [ 2 6 1 n v o g & ;‘
W Lanuazdasiiagsg Lindshu Eiiedinsuwndnan’ dadidnusiduiy g
fuas 2urannagelaitasnii 2 fadians Tunsaufindeanwuans fuansaudo w

o & .
NuFURINURAAIN

AuInsSoLDoIWNE

as:d1NYIDIAUUDOWIS:SBTNYNJAINSDOTDIWNG W.A. 2551

% Aa

fuiflosanwszneifyddtudaeiociownnd we. 2531 lEfnstiedulFnduszasnann

72

AN 19 1 slwumgmguumimuquL@%aqﬁaLwaﬁmaqﬂWﬂaiﬁﬁﬂwaﬂ%ULﬂﬁauiﬁaﬁwasa®L%’; Anviegiall

| |
a A %

EﬂLL‘].I‘LIﬁ']iﬂiEﬂE]‘LI‘@iﬂ’Q‘VMmmﬂa’]HH’]ﬂ@iaﬂﬁ@’m@&lﬁ’]ﬁl@LLaVL(sW/G]’]QJﬂaMSJ’]EI Auflanuuiuidas
ﬂ%’mhqLLﬁHWimwﬁm@@Lmaqﬁawwwﬁ Wl 2531 leefimsandns nsvieati

(7

% A [ % 1%

Twanisiinsenatiyafeiasdlounmd wer 2551 Idanatiod1¥udn Fesnseddndarurnmsy-
wﬁﬁiyzﬁ@mmmmm Wl 2551 Aderialiil

1. miﬂ%uﬂqqﬁmmﬁwﬁmaaém nesnsfiaunne THRenaFalan ATALUARN MNNANEING

2. ﬁmu@ﬁlﬁ@ﬂﬁmamm@%mﬁawalﬁnmwaé’faqa@muﬁauﬂmuﬂszﬂaumsmﬁm Wathihiesaa
Tounng %@fﬁﬁaiﬁwmmmm@%’aﬁmwﬁaaﬂahﬁmmme mseauaN Mty fama Whseielkans
Uaaniounguslne ldviudasanmssl

3. LWNmmﬁmmmaammﬂaa@maLLavwwﬂwﬁwﬁmmIm Bl mmﬂﬁmmmﬁmmmLmaa
ﬁaLmeﬂma@maamummLam B mﬁu@ﬁiymwLmawmmwm@]aaﬁmﬂmﬂuammwamamm
oumE AT Le3asslaummEiTaneass Tarmus lie3astlaunmeinalsunmdiassinmsusin
waluladvzaaanseugilae unifyai@EesennFuRnmouns Hudu

4, ﬂ%’uﬂquﬁ@iﬁ@ﬁnamgwmﬂunmﬁwizﬁw%mwmscfjaqmaaﬁmﬁm 1oun Fotlesfusnasgn
\eaasslounme PatlafussuuamMMWMITNGS 1hdh Lazaneedasilounms nsugasaan mslason
3N Rslsrasdanms lesasdaunme

|
~

5. ﬂ%ﬂﬂqaumﬁmfﬁamammmaiﬁﬁaw%aﬁmﬂ%mﬁﬁqaaﬂm%aaﬁauwm Snae udssme lne

2

o X A ¢ 1y A
atiallsy lamivg ANLFITHINA

o1sansomIsiia:edl WnuMmAU-aomalg 2551

Qq Odl.

U

U

Jaus


Administrator
home 2


CNUOONOUOISIE

ws:s1wiyalanduasis (avvi 3) w.n. 2551

Ay [

Tud 2551 ledinmsenmssnetiyd/@ionduases @TUA 3) we. 2551 24 Hosnnnaey-

4 q
TyddTanduane we. 2535 16 Tsdunnunawunds unifyafvslsemsldmangas
[ %) 6 LY =3 LY =Y é’
fugnmmsaiifagiin Ssauesusulse lfenamsngasmny

I@amgiw%ﬁmnﬁ%@]qé’umm (@TTUT 3) Wel 2551 bevlsEne

%

slmwﬁamvgmnm WHaSun 25 Qmmﬁuﬁs 2551 azfinatioery 14

@

£ A (% dl a vad‘d

ey 180 Fu fa meluiud 23 Senen 2551 Untlyniavia
maFuilgefignény leun

- aaﬁﬁszﬂauLLazéwmwﬁﬁﬁmaq@mzmsmmﬁ@]qé’umm

- aﬁzmwﬁﬁw’hLmulwaqﬂmgﬂﬁmmi&jmmmq@

andn 2 1w 3 9 Warudunus a1 l@Sunisuelesean ber
we sl 2 MIz@edarin

= éwmwaa%’gmmﬁﬁﬁurﬁmaﬂumiﬁmuwﬁﬂmmﬁ LAEITMTLNEMIANATBIANY
UaaaN e u0IUTem % LLagmiﬁmwﬂﬁ@%mmfym%aqmamwwzé’famﬁﬁamwé’ﬂmmsﬁ%%mi

d .

waziian laAmnue

- ﬂﬁﬁmu@mquagﬂﬁ@iam&qlel'u%"uLﬁamicﬁwLﬁumitﬁmﬁu%f@]qé’mmmﬁ@ﬁ 2 FUAN
1allemuue 14 I@aﬁmu@iﬁﬁamﬂhﬂﬁu 6 1

2 A a o 2 A A té (% % a n‘ o v
- ﬂ?i@%iyﬂ@]ﬁlﬁNﬂﬁiNa@] WL Wiaﬂ\lﬁﬂuﬂiaﬂﬂiaﬂ‘ﬁﬂ?@]Q@%@]T]EI“D"LL@‘V] 4 (’N]‘q@%(ﬂi']&l

'
A ¥

v A §y g a ¢ P = o % Yo |
WMWNGL‘D’) LW@iﬁLﬂuﬁ’]iN’]@]iﬁ’Wﬂuﬂ'ﬁqLﬂi’]gﬂ'ﬂqﬂﬁaﬂﬂa'u@ﬂ']i I@]H@]aﬂi@iﬂa%ﬁy’]@]ﬂ’]ﬂﬁ%’)ﬂﬂ’]%

HSUNATOL

T

D:snonl

3C L

n

@ ‘ FDA Journal May-August 2008


Administrator
home 2




Administrator
home 2


il

°

canyLN

wasupawEuEen
Tidurials

SAVE COST
INCREAS PROFIT

o |‘|| Twkamn
R,
s TN
0

- c
ges Nuol SV
06

ez 60,

JURUDLEO

Fawikeda  WeIwIRONTOIU

v o o A

BT Saan Deeslusyas
N AN mmsfisn 91ia

VikEDLENIL ET T IINAR M3samsen Sasvuuem dreARRauLUEna
Tugtuuushen) uazhiauaudamvnaehsludanavhan Bidaadumswenenaladhauly
L 4 3 o 4 Ao . o s
dhumsiage) Weusamadiinm dweBesnn Gassng las lusavile 355amsuas
henudh laluddeinen Tdanilddinann (o) sunfiuom

1 1 v
Fowilsde  WRzumnasuddesliiumls (Cost Down 2)
(-} A v [~3 (2% 6 o o
RIS 1539 1o B fod $fie
v a (4 A o a
HIoRaW 1A Uasmsfian

4 Cost Down 2 @nfh Lsenaudefiamyan 5 & dlsnnaiug
t!i A 1% ! all v R 1% a ti! 13 Aava 1%
Lmaqsqael,umsa@muu S 2 WM IanauL GL‘H,aﬂLL‘HQWN‘W%\‘}WJEJ?JQUG]T]’]?Q@G]%H%
dufl 3 whidsnsmuaadinulunsoumsgsia dmi 4 uasseNEiusaa sl
73 wasdmgarnadunmasgivisianiadninierosrasneanduyuainehatssme
?ﬁqmsm?nﬂizeqm@ﬂ%léﬁﬁa Wiy leand lumstAmsiamaete lu

Zowkedle  endasuazRadusisnsieiBenann
eI e Iwdden
WA LSONEUNTNTURLDUANURTT PR (M)

easuasdaduriniTaidigumn asaunquifidifn Weatusaduiis
Wedsaumwiimueiudoud SoanssuiwiriasnedisasAsmsisouui ldauds
MIVONULLMIINY WIemsviIsadenomnuuseiee Fmsiiudaga 35meiasen
fosm epmInERITILTIIAYATIENLSIIL NS Tnerasudn ludmiiisniidhensers
t:i [~ 6 A a ¢§ k% 6 [ v A ::ild b4
wazehuniudatiaimsiedanunm selsrasaaniulinifenanasg

a' C% L% 6 I da
Fawlede  wARTIHLUITIN

v a 6 Aanaa
RIS thvsed @seena
NUNH 139 d§390E1T ne

& 1 ;SI 1 1 v :SI % dl 13 1 [~1 = Ai o v

onegLianiivhas Fhemnfirnthuidn lade %Lﬁu@mwmmiam\lﬂﬁﬁ
Uiﬂamﬂumi@Ll,aqmmwma@ﬁizfmﬂﬁﬂufmﬂ%m mm%aqsnmwshLLazqamww%%ﬁﬁsnmm‘lwa
m@u@ia\lﬁ

I sansaawbifl euefinesins diineuanenssimIavsuazen Wiemie [Wemssumilsiednihin I

1w guenTideyhasnsalimineds Swdde Su B2S

@ ‘ FDA Journal May-August 2008


Administrator
home 2


o )

o () = Vv W
muuzu’ﬂumi I HAURI

MNSFTOWNTALEN BUASURNTNLNANNIINMNT
u@zﬁmmmamﬁﬁaﬁdmwﬂwmmzmméaﬂqw LNGANN
INENSANNEUAEANNMWIISITINT 7193 Toei5a9f
daltlazdasliafRnn lunsesatudusnan MInag

6% ) o
LITONBNITVOEIIUEND MANITHTIVLD 509G UL
LATRNTONFANN A NuEFTyHaund

-4 3 =y [~1 A [~

1. gﬂsmumm@uaw ARauTuLN Talueats
muaey Log linseeneinnansuwe A4 Axwvhean
mamszmwnné’m@ﬁamdw 2.5 AN, UATAITANWLIL

% a 6 A 6 v A
U360 (2 UANNAAR) NRNANRLALD
6 %
2. 29AUsEnauRIAURLY
2.1 S19IBHNANWIRNY
2.1.1 FalFasasdunasisuanisaLwavadile
4 Ve . o o 2 -
Ea9ldFaian mLﬁumamwmamﬁmasl,mﬁwqmmfm‘
3w IfldieSamananandu (*) miuAsnwsgevne
A & P @ YA A B3 o
2095097 uasdsnnaniiuan idsessavnewrhnszeny
LNULINY DG URLTY
A wme A va = » &
2.1.2 For{Reviveninis qmmzﬁmuﬂuﬂm@
213 undaga Aviamm Ineuaznmndannge
anuemliasin 1 win lealiRaiundagamenlne
rauudRefainmnsennueny Usvnauemesaud ey 4 g
sosialuf Teu@ewfuanuSasdafios Usznaude
O UM @ITALTLNANY Gt
A o = ao
1) fleymAvihmsdinave
2) azlsf ivmuuaivsglomineals
AaenTu
o 6 @
3) e UIEENanan
a Y A
4) FNNATU ()
O Adeiinnsiae
)
)
)

aa Au

1) 30M533el (Research design)

2) NaNGIBENY L.Laxﬂﬁﬁmﬁaﬂmjmﬁqaa'm
3) WMsTema huls warmsIadauls
4) BMIVATLA harmIUszanang
O WANIFIAL
O s Lﬁ%ﬂ?lNﬂL%WWzﬁl%NWWﬂ%@&;@I@HWN
2.1.4maeny  (keywords) slﬁﬁ?zy@ﬁﬁwﬁm%a
oo d a4 4 . X A e o .
%mwﬁﬁﬂga%Gl.wﬁaﬁaqmamam Faludunusanig
.:;' .:.ild as I € .zi' 2% [
RN 33ms wWa M lselamd soudl Pvhaunée
davimmn neuarmmdnnuethvay 2-5
2.1.5 Havnesiamean miheuedin sy
MNAGL o1t
O UM
0O ABMmsadiumsiae aduneRsmemdiums
Wedueausee) Laranuiianfinmsise

0 NMafiaLdanngNdaLng
o) a‘;ﬂNami’i%aLLaszmﬁmezﬁmamﬁﬁa
O FNTULALTALEUD LY
3 a a = L% :
0 WnanTeds leufineesdue Gl
2 2 d} a
1) Matnenans la W feSomaneidinssn
[~3 v o % v a o (%
Fhvsnean loalisnaes 1 SwSuenasnadsisiuen
= 1 1 [ Y v 1% 901 v a
LAaZISENee IMmNAGU  uendTagane i s e auLAs
2) wnasinsdsmmnne H3enutad 909
WAEUMNIINGTA
3) lenanseBemEIno AT WINETR
10T EUMNMTIEFEN Y aTasTaAULALTANAY
4) lnaEnsoneds mnlweesnnSanne
¥ gatianssnsemnumviiada Index Medicus
2.2 UNANNIWIMNS
dd‘l dll Y 6 2 [ =
2.2.1 MINTDEDALEINUT Toesl¥wanmsiden
ALUTILIIBHNANITINE
2.2.2 HOYNAITEIN AR LD TAIND AN
TP NI NN ISANEENNTT VLG ltaLhe)
Tasnafniiivg (guazdus lwasutharadinizasaes)
2.2.3 WiasyehaégyaasZashadlam Swam
2-5
A v v < | a
2.2.4 L.Wasl‘m@Jmummmmmmwmmmms
2 oA PYRRE YN & & o A Yo
fnweiaiiogld @uwuﬁmmimwmmmwaslw@am@au
Toesauemanuulstiy 5 ¢udan aeheties 10 dadne
a L% - =
sinuumsiaunieiadnegs
1.M581915613
N Mdengy Usznaudog
4 e e 444
TORUGN  (FNALACSONYILIDINNTD). TOLIDI. T
tansss U e : DWANA (Volume) : wih.
ade M A A o .
slmimmuu,ma”l,mmu 30U 61‘1)1"16611@@4,@1@@@%@%
P A Y A =
PELARBNVIANETAMA () HETENT 3 AN 1 ld%e 3 euausn
uwaudn etal. ¢heehs
Tiret 1, Kee F, Poirer O, etal. Deletion
Polymorphism in angiotensin converting enzyme
gene associated with parental history of myocardial
infraction. Lancet 1993 ; 341 : 91-92
2. a1 bng
7 = £ (% [ 1 Y A AA <
gwdenfummsenaw LLWLL@MMM&JM@L@N
NNGIEINEN uay o sesiududn nadifiiv 3
AL WAl asan
CRRHERN
SuAn WaEus. Matheiasmyseadiulasinms
loemdnierugenss. swgenamsavient 2531 ; 9 : 60-77

o1sansomIsiia:edl WnuMmAU-aomalg 2551

—u

o

LNHUDLAD

U

o


Administrator
home 2


Nl

°

clanuiLN

e

-3 L% A o

2. mMstsmisFausasa
v L% A o 1

n. MssnikeFausacsn 1sznauene

S o T N

Toplel (FNauazINwstiavaste). Zantide. Wad
Aa € e & A 6 Asa ¢ B
AANN = SUNWNN, TNANN (ALel) : A,
SeREEN]

6

YysTIn  NALReLAEVS. Medaunaanumsiie
LATINENTINUD. uaTlgw MAAANINERS Aoucdans
LLazmw:mmam% NAMVENALNAaS, 2532 : 9.

2. M15E19UNIRS LsstteRacs

4 ova 4 4 4 - -

TonWuw. T0l309. w4 - Foussmsms. UIIRBNA.
dll v A 3AA € A d’A € o o A gddlﬁ € %
WD, ASVIANN. LIV §TANINaN, TN = ALk,
G984

A0 L%aqﬂwiai. ENQNALAIWENE., T -
o990k Basenysol, wilnwol  qundisefad, Snnsol
SAMENDI, UTTOWBMT. oS Lunel. a5l 1. NN
;. ADNFTEENS NINENSUNTRD, 2549 : 104,
3. %’aa&amnﬁumaﬁﬁm

'
v

%ar{gﬁm. 7. Zakdes. (Fu Wou 1 feutaya).
Available from : URL : ﬁagﬂi‘naumaﬁ%@yﬂa.

10879

WNSIDE T, 2542, M3 ML emEaAesln.
(30 @@ 2545). http : // www.did.go.Th/DLD_web/
home/articles.html.

Le thi Men, Bui Hong Van, Mai thi chinh
and T.R. Preston. 1996. Effect of dietary protein
level and duckweed (Lemna spp) on reproductive
performance of pigs fed a diet of ensiled cassava
root or cassava root meal. (cited 12 Nov 2002).
Available from : URL : http :// www.Cipav. Org.co./
Irrd/Irrde/1/abstract.Htm.

4. \anas3Msan / Inenilwus | msdnwndas:

%"QDEL%EIH. 7. Fowisde Wie ToB0e. Usuveas
onans, anTuvBamheuRSaRNy, WasRifia,
CeRHERN

oy Faanius. 2538, mﬁﬁﬂmmﬂ%@%mmm
Iﬁiﬁmmmﬂfﬁmﬁaﬂummﬁu@mﬁuémmﬁqém%ﬂ@
gnssugEs st - Ui, Anenfiwus Payainen
FNANSUINTUAG NV INENSEVDULTIU.

Fuller, HL. and G. More. 1973. Effect of
heat increment of the diet on feed intake and
growth of chicks under heat stress. Cited by
P.Panya. A study on the effect of high energy
plam oil supplement diets on broilers growth
under tropical environment. PHD thesis, Pertanian
Univ., Malaysia.

o

a ' ° day a A o a a

5. Lﬁaaaaﬂumﬁmu@‘wﬂmwmiaanuwmuuazu
USTHIBMT

Tonwuw. 1. Ta309. Win-ui (Pp.xx-xx) u
. A - o8 8 A s pom @
(in) : TW@UIIWIDNT (él?fﬁammﬂau). TOVAIRD. FNUNWHN
VEVUIUTANA, LD INRNN.
SN

N Gulwden. 252 thanm ane mqﬁ@ﬁ @msfj
ﬁm;ﬁwﬁmﬁummil,l,aswmaﬁs’ﬁmaﬂﬂﬂﬁu, W3-12.
MILITENERLAIMIUTLANINMIFITIVEN @397 15. me
AMFITIVLN AUANENFNERNS JIVENEEINTnS, NIV,

Riddell, C., 1985a. Ascites : An emerging
problem. Pages 92-93. In
National Meeting on Poultry Health and Con-
demnations. Ocean City, MD.

Proceedings 20th

FDA Journal May-August 2008

v 4 ]
HANLNUNNTILHEILLNWT
‘l.l?lﬂ')'“l‘lu?’ﬁa'ﬁﬂflﬁ'ﬁllagin

e NI AT NN WA /U aH
ma@ﬁﬁ%wmiﬁmmaaﬁgﬂﬁméﬁmmﬁmﬁmﬂqﬂﬂmwLflu
VLﬂaa'Ngm”mﬁﬂisﬁw%mW e mmendninaueing
WELATLNONN W5ans  Wsinammafia e L
uarlRiie et

v A A a 6 [

1, @Jmmmmma@‘wmwLmaLLwﬂmﬁmimmﬁ

:: A: [~1 12 = =3
Lazen mmﬂw@@amﬂmmm@@am&Juaﬂ@]aawwm
A o A ©° | & 3 =82 £ % =3 A
WEantidavhds wianTitannusuTes luiuinusa
NI RN I UTU NINaTUTEW  IALNLNTED
GRNAT I issnrian

Lo o 2 % Aa v =

2. I evnduntiuTanudse/umens I@mgﬂ
LA UTENaLMN AL ln191615 BN uaiTL
MUNEIYDINTENTI

3. ﬁwda@?u%ﬁuNamﬂugmmmaqLaﬁaﬁw%au
AU P 3 il wWEeNAULHUAET aszen b
mIsiunraInasuTTansmsea b

4. waMTRThas lsenT azilinssnond lu
1% A tdl 2 ] a 1% [~3 tﬂl £
SFudiifentasmeRaIson Iansiin/suanus e L

I3 AI d%/ da‘w = LY
WNRNUFNLTANNE AU Lgaﬂummwmammiﬂiwﬁqa
uiile nasusTonBnsasfinsands a0 INa UL
Lﬂaﬁmimm%uﬁqq@iavlﬁ

5. NANUITONDMTALAITIL LN LLNTNAI UGN
Meumsinds wazasuanuddynaunds lauasd
WIIRDMOUSUN LA INAMIRITON A8 IUnaNs
N30



Administrator
home 2


.FRITE

http://elib.fda.moph.go.th/kmfda/

:'lmrl'lil'llll'll
Snimn WnsnEn @ Gar G a. Wi (e

Sryleyal 2 sy e Lagn e oedpmrarmen Qi

ﬁ'ﬁlﬁﬂh 1 KA
e
" nawwheranaies § 2550

@ Lui

b gl .
L

sl

T T T T o e Ty S T B e B P Sy B e SR PR L
Ebri romlandsi’ mraarss el BE T med e s I i o [ s s sy
B Ly sy LA e e il s el s heowan -nlu"'ll'H—I'm-l-u'.ﬂ'Jﬂu i
ez 4 n T armem i+ /Loy Y B el i v D bt rvea e ' e W were orfr He gy e iy
wheirg o e i e Bt o el iy, o e iy e 1 e wlle
L-Eﬁ'ir'!}hﬁltpq-ﬂ;ﬂ'-lqlhhrﬂ;l'ﬂhqlwﬁ-m L 8 g i i G

1 e i el

L R 1

Banbirws M43 Prosmwios 268

|_'-| ST ey e -'_:- i LU ATE T B e <

=


Administrator
home 2


oolou & rome 5

ghlinouANENSSUMSOIMSHAEN
Food and Drug Administration

S = i
O. 272031567 n;umw.;{uﬂ H#IS



Administrator
home 2


	Final FDA.pdf
	Final FDA Journal Supplement 2 to NET.pdf
	Final Proof 5 FDA Journal.pdf





