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fanhlinnuinedauiidasiuly weehelinsmsldsumsseniulussiulszmanazana

Tuil 2560 fin9anaeussANEMSNIEISASHINBIEMERTMSUINNE loauazasumsUssiiivaann
Thailand Citation Index (TCI) i{luassusn uazlésu uﬁqmﬂqus‘fé’fﬁﬁmsSwﬁﬂwsmﬂwmﬁai’uﬁ' 29 WO HMAN
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msﬁ’muﬁ%mm’imswﬁmé’mfmﬂﬁ’wmju
Sulfonamides lutiadnd uazeu lagwmnaila
HPLC

RANNT MITH)  UASAOKNT dUNATU
aningamwuazaNNaaaiya1ms NSNINGMFIATIITUNNG DUUGIIUUK YUNYS 11000

un@mga  Sulfonamides (SAs) Wunguendugadwildacnanvenaiiadudinsaiyuasydunidnalse
miluauuazdad Mdadianuiniulumsidsedaiiasugiaiiofueims msldaligndasuasliinsenia
Tumavgammuszaznminvue Wuamauasmsandiluiiaiianasdod maandswesenluwdadurioins
ambiguslnaieemiianinamnsiufedeszuuniiguiunasau mldiReamsuienviaidaqaunidinams
ﬁ'@umﬁﬂﬂzjms@i‘yﬁmﬂﬁ Rladnnwannsenadensienngs SAs 9 #ila laun sulfadiazine (SDZ), sulfathiazole
(STZ), sulfapyridine (SPY), sulfamerazine (SMR), sulfadimidine (SMZ), sulfamonomethoxine (SMMX),
sulfisoxazole (SFI), sulfamethoxazole (SMX) wag sulfaquinoxaline (SQ) mﬂﬁﬂﬁlutﬁﬂﬁmﬁmzﬁuﬁmf Taald
ilavayudumilumsding F SAs sgnanaaanandatadie 80% Ethanol udnhuneu affinity column
fifenusuwzede SAs Mntuanaiaviauazsinalosnias HPLC-UV Detector :nmanadauanulale
40435 (Method validation) amavannawisnatiladugiAsnmanzanasmuingUszaed nanagauanugneag
299354 limit of detection AU 30 ulasnsuaanlansy waz limit of quantitation whnu 50 lulasnsu
danlany enmsienziilianuduiusuuuduass uhiu 50 - 500 luTasnSudailan3y Taafidh Pearson
correlation of coefficient (r) aNANT 0.990 YMaNaFBUAMMTENAMMUIUTIANNENTY 2 526U Seduas 10 2
wuhilanuuaiu aglugi 61 - 106% wazehanuiiies aglugg 2.5 - 15.00 MAMIUsUTUANNINNYMIATID
Ainnzivasiasfjiams laamsdhsuSsuiisunamnadeusswiiasfiamstumbenuitliusmmaaau
enuiingiliadaldnslunazselssnag womsvasavaglunasisansy (1z1 < 2) uaadliifiuiisawannues
nagaudananivssansmmminganianhanldlumsiensiuiinaen SAs 1 o wiia anashuiladn fuaznansausi
dmdumamuauaamwamsmungrangld iehisinannindnatinamsandesasngy Sulfonamides
Tuiladofuasnandnminnmheluamalungunmamuasuszmaionzu Tused w.a. 2554 - 2558 53 386 e
wu 25 et Andudesas 6.5 ¥ila ssfinu e sulfisoxazole sulfadiazine sulfathiazole sulfamethoxazole

sulfadimidine wag sulfaquinoxaline USinainsianuiimseuineiaenin 50 849 1,027 lulasnsudanlansy

Accepted for publication, 16 February 2017
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Analytical Method for Sulfonamides residue

in Animal tissues and Liver Chalearmphorn Kuanha and Jitpaka Suntudrob

UNU

Taymenshugadwanmalutiladoiuazndasaeiiliullymimhsnumaesgussmaenguiinendas
numswandaslienudaylumsuily andaymeasnannalvifenansznuaagumueasguilog 1w
v = a U Y a < ] 4 = Q‘l YVt v L4
eraugainusiaaanalvilionzde wWu davwmdu varedszmamlanlaimsuszmaviinld
endavhiumdululeunnmaseglussesiuy Wasmnnguaideiwineuimad Useindansganinm (The
U.S. Food and Drug Administration’s Nation Center For Toxicological Research %38 NCTR)
" v = 1 Y a < 1 v Yo a a
wunganhwmuasnsanalvtiouzwesaanlnsasdlunynaass slasumsuilnalulSinaugluszas
nanu® ludszmalnaiimsldenngs Sulfonamides (SAs) tatlasiuuazsnwlsaludad iasnn
dy 4 il a v d%l o Yo g = a a v 1
mstdedailulszmalnesgluagiomeauuusauzy mivdnidenuedsags mawsaduled sauus
4 3 < 1 L = = v dl d' a U
wazannaumulsamuihelade ilsagngn tneasnsildeiaananudswessmsiialsn engw
. o v a ' o o v £ v ' N & A
Sulfonamides (SAs) (Hugndiugagnnguusninhinld sangndninedauuaiiGenssiounsnuinuas
unsuau lesmsgugamsiasatiulauazmsaenamuaaiuniise (Bacteriostatic) lagazludarnenisass
"L PRI | 06191 a QI a o & a QI(2’3)
wunusladndaguaiwuanise MlvmsasaduloeiwuaiiBegndudiuazganmsasaaule
NNNMIANWINABIEINGN Sulfonamides (SAs) Wud HduanaaaszuuMsasEan Mli
Tnudindenum windeauns wazdlulnatuanas aialsaladinas wazdanlwiiaaimsiusnaiiomi
9111 ARUUAY aNAH LNILEN UNATIBNATULSBNNAUEBIMzatlsamuENGend adnud aeriudu Fulasy
A 0 Ya o U v aa a a2 oa o] a 0o V& o a a
wsamldneddulesluduiuiasivlu@das Fudusmmsnnulalumsnusniiedazilddniianuiaund
meanaauaztyansay (anngneiMsiin wasinmesa wennnuuuaaamliiieimseduld a1deu
waztlaenns®® Funvasnsaadigduuuuasismsldennmeanuiuazanunla wasasleamsuimsianms
ngaennaudilszhagnmmnzay miiieamazasmsandnluiiodaiuazuanineile duadegunmmnaes

v

Jusloe wu Wuswmazasmsifeufisenmsuien manedgmidedeniivhlvmadanlumsidanldenle

U
v

vosas Wudu msldsuniandsluiladaiuasudnsasissdumanadaliifadymmstameasaunid
iinduBnmaniia esngaunidasligniaedaldumlulinaisnhunemnilse™
AMENITTUMIRNITANNINITIURIMNTTENINYsENa a1 sanaNNNedniluenms (Codex
Committee on residues of Veterinary Drug in foods, CCRDVF) ’i’JNﬁﬁﬂ‘izﬂ‘iwmﬁﬁmqﬂﬂﬂEiW‘ffﬂﬂu
AniznsIuMIMsuazen ldaantsmensznyianssagy aifuil 303 (2550) Besemsiitendaiand
iamvuaMmmMInndegagazes Sulfonamides Tuavns®® Taglddavhiumau viatawladdu Filu
aslunguuas Sulfonamides Hudimvua Taslundnila du 1o weslufu Fusinmandldgege
Maximum residue limit (MRL) 100 laulasnSudailansy luunuSinaanaegege 25 lulasnsuaadns
kel fiinmslanasauisiensimuiinumsandwessmsndu SAs luiiladod Tasafaas
ndu SAs 8an9NEIENGIY ethyl acetate wazvhliuignslasldinadia solid-phase extraction
Toawu C - 18 cartridge udnsITaNiNsiauazUSInaehs HPLC-UV detector dufliAsdinmeid
Alawannnisees Ya-min uazaaz wuhiitdymmasumuwes matrix Teswusssunuiiliianss
vialndidesiumnsnaspuuesiievmeeutallanaiwnsileiadly wuh C -18 cartridge laianunsn
miamssumuluaiadluld manannIziensiiiu multiresidues method maifluwmaiiannse
aadaulFInumMIandmasansngy Sulfonamides 10y 9 wiialuiladnd du wazlawyld uananil
Fivaldhisanaiensduas Li uazaas? inuiulgismsataomanagu Sulfonamides Tosasnauil
gnanaaanNNMptNmemsarenanas Ethanol: H O udild affinity column: TAC-SULF
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BOVINANLRNTATANANNGY Sulfonamides

P WRANNT ATV WASIOKM §UNATU
Tuiiiadad wazeu

1un15ﬁ11ﬁ'awau‘%qw'§mn§u anTIensiaiouazUFinadie HPLC-UV detector Fuiluadosiiaiiy
fifegluiasfiamanasilasnndalifidayamsandeesaandy SAs luiladaiuaziadasluilsimie
Tuaaa msfnniizadaniuiieasaseurnul#ldsesisiinnsi multiresidues method uazihan
Uszgndldlumsdmaiinamsandisesansngu SAs Tudlavy duwy lavy ileld duld wonilad
Faimsiamuanaseumsandsluiladaiuasaisdluivy andudayaddyeshailsiiasldusaiiumanseny
dagumwaaeguilne uazldduiumsmuanaamuwamsmunguingle

ﬁ'ﬁtﬂﬁtlﬂ%ﬁ'ﬁﬂfﬂﬂﬁﬂ'}u

#15tadl : Ethanol, HPLC Grade, glacial acetic acid AR, methanol HPLC grade uag
acetonitrile HPLC grade, affinity column: IAC-SULF (Clover)

158195571 : sulfonamides standard 9 #ile 1auwn sulfadiazine (SDZ), sulfathiazole
(STZ), sulfapyridine (SPY), sulfamerazine (SMR), sulfadimidine (SMZ), sulfamonomethoxine
(SMMX), sulfisoxazole (SFI), sulfamethoxazole (SMX) wanna9ized Dr.Ehrenstorfer uas
sulfaquinoxaline (SQ) KaANQI2DY Chem Service inc. ﬂ’.)‘m‘u%qwg > 95.0%

MILHIINEITASAIUATEIININIZIY
0.2% acetic acid: Ute glacial acetic acid (CHsCOOH) 2 ml Idﬁ’wﬂé"u YsulSinesidu 1 das
510937 SAs (SDZ, STZ, SPY, SMR, SMZ, SMMX, SFI, SMX waz SQ) anuiiunzu
1 499nTNADNAFANT : °8"qmimmgmu@iazﬁﬁﬂﬂ%mm 10 §8an5u azaralu methanol UsudSunasiilu

10 Haaansl#ilu stock standard solution

ta3asiiauazgunsal

LA389%9 3 @MUY WA 5 @IUWUN, nitrogen evaporator-temperature-controlled
heating box, SPE vacuum manifold, certified volumetric pipette, certified volumetric flask,
screw cap centrifuge tube, glass funnel, glass microfiber filter paper, micro spin filter 0.45 um
PVDF waznaumidan (amber glass vial) 2110 2 §adans, HPLC system (Agilent 1100 series) Usenaume
vacuum degasser, quaternary pump, thermostatted column compartment waz UV detector

logld analytical column: Eclipse XDB-C18, 4.6 x 150 mm, 5 um

MaEN

1. dadwilldlumsanasauenuldlaundds : dWenyldlumsanasauanulfldzasisnn
parameter &1y duvy Lilald uasiilads 1¥lumsasasauemuldlduadisiams parameter mnaaay
matrix blank AN UATANNLTIE

2. dhagheiildlumsdhnaliinumsandeuesnsngy SAs: dlavy duwy lavy ilald duld

& o
uastidan
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Analytical Method for Sulfonamides residue

in Animal tissues and Liver Chalearmphorn Kuanha and Jitpaka Suntudrob

NMILEIANAIDE

& ' v 1 da o d o 2 g 4 99 & o o @

Wanydazinn dadunduluivesniuiiuduan dald Tdwmnziile dadiumiazluivasn
Y oy oay & a e e v o v e v s o o
Wads Tiawzdle Yanwden dadiuin wawazlusiu duny wasduln daduneiiauazluiuaan lovy
TEnavne wudugudn 9 nntuualiazidaameniasuatulssana 300 - 500 N3N FILUIAIBEN
LY ] v = < . . 1 LY i A o 1a I3 < 4 vl a
dpevar 5 N3y ety analytical portions diudragndaluiesziaziiuinminaumgi

-15 NFALBLTYE

EhpIt At

Faghathahuiin 5 nin 181y screw cap centrifuge tube 2110 50 UadANT LANTITAAELNETN
284 ethanol: H O (80 : 20) 20 finaans ihluilude vortex mixer Uszanas 1 Wit wehaaseiaiasuwe
w30 it wdnhluiduanaznaud 3,000 58UABINT WU 10 ¥ Ywessazaediula 5 Nadans
Tdaslu volumetric flask USuU3inasifiu 50 Fadans ntunsasansuandilatiy glass microfiber
paper ﬁwmsﬁlﬂ”lﬂﬁﬂﬁu%qw%(dalﬂ Tage3ey SPE vacuum manifold waz IAC-SULF column
Tiwsowld uazusudanluadszann 2 faddasdoni dadaragndeemuuu (top cap) 310 IAC-SULF
column 1F T uadudasz13e column uae syringe nl#iiu sample reservoir Yamsanafilaanmsnsas
W 1w 20 703505 a9lu reservior fidaagfiu column 1y column Medanlvalsznm 2 vea
G0Nt 30 2 1aa8A5ABINT AWM TANAENU column AUVNA (719 eluate) 819 column SAE1N 10 185305
1 A% (M eluate) 16y methanol 2 {83303 (Wudwe (eluent) Huasazansdiudikuaananli screw cap
centrifuge tube 2110 10 HaFANT i lUseimeuieaie nitrogen evaporator ﬁqmwgﬁ 50 aNeLFaLEe e
a::mazhw?’imﬁaagi@i”aﬂmsazmﬂwamaq CH_ CN: HO (30 : 70) 500 lulasans azlaansanamiade
ANUTNAY 1 NSuABTaAANS NSBNENTALaIBIBENNEIY micro-spin filters ¥l PVDF 0.45 pum tAuly
NAUfEN 1100 2 Fadans ethlUiwnsiriiauazUSinamenisiiads U

M30910slauazUSumasnan sulfonamides UIY 9 #iia G281A389 HPLC-UV Detector
Tannzaail

Gradient condition

Time (min) 0.0 10.0 35.0 40.0 45.0 55.0
Mobile phase A 0.2% acetic acid (%) : 88.0 88.0 60.0 30.0 88.0 88.0
Mobile phase B Acetonitrile (%) : 12.0 12.0 40.0 70.0 12.0 12.0
Flow rate : 0.7 ml/min

Analytical column : Eclipse XDB - C18, 4.6 x 150 mm, 5 um
Guard column : C18, 5 um

Column Oven : 30C

Inject volume : 20 ul

Detector : UV 268 nm

WiadanIzreAIad HPLC wsanldnuy asiadauanuuinzanzadssuy (system suitability) logmsie
M5N0IPIUNTN sulfonamides aNNENTUUsz 100 W lunsuaaladdns 3 @1 e %RSD 289
peak area, retention time (RT) waz@ tailing factor ToanaeigansuMMINTINFDUANNBNZENYBN

’izuuﬁﬁ'ﬁ’ %RSD (peak area) < 5%, %RSD (RT) < 2% waz tailing factor < 2
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BOVINANLRNTATANANNGY Sulfonamides

P WRANNT ATV WASIOKM §UNATU
Tuiiiadad wazeu

m'mmaaummgnéfamaﬁ%’?mswﬁ (Method Validation)
1583190913053 7% (Calibration curve)

LO3ENAITNINITIUNGN SAs ANNYNTY 0.05, 0.10, 0.20, 0.30, 0.40 Waz 0.50 NlAINTN
AaNaRANT IUFITALIUNTNYDY CH,CN: HO (30 : 70) Aaa3a3 HPLC uaiaswnnuanasgiu
' Yy v o &L d9 vy o V@ a £ v o g o W .
FEWINANNTNIUNUNUN LONA AuameduUssandandunusuauiesdu (Pearson correlation of

coefficient: r)

31A512% Method blank waz Matrix blank

Method blank: @Na&)15tANNIBNAMNITIATIEHNWHUN

1
[

Matrix blank: anaaiag tlany auny aln wasiliads anaddienzinwemn (3 91)
G|
q

=~

30 Method blank ta:z Matrix blank t215suu HPLC tiaasiadaudndsaivsaalnsainlgvse

AIDENIETTUMUADMTIATIENNIB L3

NMIMAANNAVBINITANTIANY (Limit of detection, LOD)
nadaulaa@uasnasuaNuEENTuUm 9 a9luap e 3 91 @ LOD whiuanumugy
yoasnsnaula NlieNaNNgNiU 3 11 signal-to-noise ratio MUINABINWINYBIGIBEN

MIKITAPNAVBINFINBIUIHIM (Limit of quantitation, LOQ)
nadaulaams@uasuasgulszanna 2 whresar LOD asludadwieszd 10 dduim
USinauiisuiuansanesgIu warmuIne % Recovery uazal RSD

mMsnagauaNulutdunsILazd19n153tA518Y (Linearity and working range)
dnansinasyluegniiszauanuEndy 50, 100, 200, 300, 400 waz 500 lalasnsudanlansu

Jeneiszauaz 3 1 udafennssinenuduturesnsnasguidsludiegn (concentration

of the test sample) ﬁ"ummL“Zl'mTuﬂmmsmmgmﬁmmwu (measured concentration) AUINN)

\ v = Q( L o (-]
AdnUseandavaun s iasay (r)

NAFAUANNUNULIZANNLT B (Accuracy and Precision)

manadaumsnaudu (Recovery)

‘n@ﬂaummuﬂuua:mmLﬁmwaﬁ%‘[ﬂﬂmﬁLﬂswzwﬂué’aaﬁwaﬁLﬁnmsmmgm (spiked
sample)®*? fiszdu LOQ waz 2 x LOQ leunienuudngy 50 uaz 100 lulasniudanlansy s
JANLHIEAUDE 10 T MnaSnaisussNnsgIu uaeuI % Recovery, %RSD waz HORRAT
Nawmm'ﬁmaaummgnﬁmwaﬁ%ﬁlﬁ%gnﬂsuﬁuﬁqﬁ

ANNUNY (accuracy) fvuanaeizaniulasaiade % Recovery ludiesasar 60 - 120
AMATiee (precision) muuanasisaniulesld HORRAT (Horwitz ratio) tnamiganiue HORRAT

1 codex Myviua 9 < 209
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Analytical Method for Sulfonamides residue

in Animal tissues and Liver Chalearmphorn Kuanha and Jitpaka Suntudrob

msusziivaanu liiniuaurain1sitasey (Uncertainty)
msUsziiiumenuliuivawraimsia Tesamildunaafisngasenyliviusunnunaa® saueh
ANN AN LUUDUNIVNALB I UM ANN LN UL UBENENTEAUANNTDNY 95% laglda k = 2 AUSHu
AsnnumMINUlenMSIAeYlas HPLC wazmuiaaN NN uaadaIsnesianuan calibration
‘I 1"’ Y (16)
curve lagldgumsidunsa

managauanumiy (Proficiency Testing)
Usztiiuanuaansorasdasufudnmsannmiisnumeuan lagnsnsinnsuldauiisuna

MaeNzdsznIvasl judnmslumsnasauanuriiung ﬁ'm?hasmﬁg”@hﬁmuﬂ (assigned value) U

wihsnuiliusmsnegeuanadingideials namisaniurasamnagay fe 1z| <2

MImuANAMMINMElHEaINI375I9A2Y (Internal Quality control)

MyUA LA calibration curve #a9ii@ Coefficient of determination (R?) :1nAN#IaNAY 0.990
waznedaulszdndmwaes affinity column nnﬂ%gq diafimswasy lot Tnsidn 9% recovery @asannh
WL 80% NNFUMTIATEasAa931ATIW method blank, duplicate sample (afa 2 %) aghaias
SaEaz 10 ﬂﬂﬁﬁWH)uﬁ’mﬂwiuéu M relative percent difference (RPD) laitiu 30% uaz spiked sample
fisedu 100 lulasniudanlansu athaips 1 athe @ % recovery datagluzig 60 - 120%

msaalsinaensludiadnd (Survey residue)

msdmalsnanndluiladad Tdud oy duny lany (deld duld wasilads Wuan
PaaaaLasiINEIINFUA LA NN NYINAT Tag@TnNUANENITNAITOINITUALE) LasLaNYY
11 2554 U 70 @2ee U 2555 MU 71 vde U 2556 I 79 M09 T 2557 NUIU 84 MIBEN

war U 2558 MUIU 82 MIBEN SINTNTU 386 AIBEN

G

PNMINTIANANEY sulfonamides 9 #Ha loun sulfadiazine (SDZ), sulfathiazole (STZ),
sulfapyridine (SPY), sulfamerazine (SMR), sulfadimidine (SMZ), sulfamonomethoxine
(SMMX), sulfisoxazole (SFI), sulfamethoxazole (SMX) wa¢ sulfaquinoxaline (SQ) FRTIGELY,
HPLC mﬂslﬁamazﬁﬁmuﬂwuﬁwmmsna%'wﬂiww:mmgmwmmsﬁqndnlﬂ”luﬁw 0.05 - 0.50 lulAsASN
dafinddns Toafian r agluge 0.9998 - 0.9999 uazmINMIAnMENIzIBNATasiia HPLC Wuh
chromatogram a4 method blank was matrix blank asaalinusssumuiiliiteasedalndidssiv
msmmgmﬁawﬁﬂﬁlﬁﬂmmﬁﬂwmﬂiuﬂwsswﬂmuwaﬁmswﬁ

NaMINAFaUTaNNAVEIMsATIANY (LOD) fen 30 lulasnsudailansy wasdannnzad
MsIndaUsina (LOQ) whnu 50 lulasnsuaailansy mﬂmﬁﬁmsnLﬁawgﬁlﬁumimmgm DU 10
2 Aenanuaans o #iia lagiimenuutuan % Recovery aniszeu LOQ luts 75.4 - 96.09% uaz
ANLiBean HORRAT luz 0.3 - 0.7

M58 IN5NINENFFASMSUNNE
U 59 adfui 2 wweu - igueu 2560



BOVINANLRNTATANANNGY Sulfonamides - - v .
PP WANNT AT UAZIANM JUNATU
Tuidledad uazeu

1
ad s v

FreASTiwannau wudh chromatogram 789 matrix blank ilavy duwy tald waziilar
Tifiinsunmuiinsdiuilazesansnasgiung o oila Taed runtime 35 wiidadeg chromatogram
284 matrix blank H{avy wazauny (MWN 1)

c.’txammgnm..;
. ¥|
e
° o
0 s e w » » © “an
Crromnatozram E
2
L Foe
' L] Cw " » » ® s
&mno;mc
\ ' EDZ STZ FY 2R 20z 200X I 2 =
A ALA_A A . A, Y, W A,
S—— ————— T T o
Chromatozram D _ o
.
2_ 2DZ SIZ Y 2R 2MZ jrlalay Il ax =
1 A A A A
i S ¢ i e e e e e R
0 s » " E.] » » e

MW 1 wamimaﬁmsmﬁmimju sulfonamides a281@3a9iia HPLC-UV detector (A waz B)
chromatogram 2adtiianyuazauny (C) chromatogram 2putlanyNANTTNIANTTIUNTEAU
100 lulasnsuaanlaniu (D) chromatogram 2a9adsaNasgIuiiszau 100 lulasnSuaadng

Tunsnasgavanuiduidunsiuazsramsdiesnsinuinmsiesey sulfonamides 9 #iia 3
enufluduasiluzn 50 - 500 lulasniudanlonsu Tosdnmanaspuasluiionyfissduanuduy
50, 100, 200, 300, 400 uax 500 lulasnSudadlansu seuay 3 @ fien r Uz 0.9941 - 0.9991

ilanadauanuuiuLazaMisnedis Tasmsinneiluded davy duwy lald was
Lfiafj"q fAnasnasgIu (spiked sample) asludaagheiiszdu LOQ (50 lalasniudadlanin) uas
2 x LOQ (100 laulasnsuaailansy) seauas 10 2 WuheNuwiuiszEiuan % Recovery W 2 SEe
agfluz9 61.3 - 109.3% wozaMMiesiisuifiuday %RSD uar HORRAT asaglusn 2.5 - 15.0 uaz
0.2 - 1.0 MUMAU (Gl’]‘SN“?; 1)
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Analytical Method for Sulfonamides residue

in Animal tissues and Liver Chalearmphorn Kuanha and Jitpaka Suntudrob

3N 1 ANNUNY (Accuracy) wazANNNEN (Precision) 289353 asiliadaiuasdunyiiadinems

MATFIU 9 HU fiszdu 50 ug/kg (LOQ) waz 100 pgrkg (2 LOQ)

#15318160355 U RT FUAMBEN Spiked level % Recovery (n = 10) %RSP HORRAT
“ (min) (ng/kg) mean + SD

Sulfadiazine 7.029 Lﬁ’awuu 50 93.4 + 8.2 8.8 0.5
100 93.5 % 4.9 5.2 0.3

ilald 50 93.2 £ 10.5 11.3 0.6

100 91.4 £ 7.7 8.5 0.6

o 50 77.8 £ 3.5 4.5 0.2

100 75.5 £ 8.6 11.4 0.8

aumny 50 93.6 + 3.7 4.0 0.2

100 91.1 % 4.5 4.9 0.3

Sulfathiazole 8.191 Lf‘Iamg 50 96.0 + 4.8 5.1 0.3
100 106.7 + 5.7 5.4 0.4

ilald 50 89.1 + 7.6 8.6 0.5

100 96.2 + 14.4 15.0 1.0

il 50 85.7 % 3.3 3.8 0.2

100 83.6 % 8.5 10.2 0.7

Gumy 50 90.5 + 3.6 4.0 0.2

100 85.0 % 5.3 6.2 0.4

Sulfapyridine 9.114 Lﬁawg 50 81.4 £ 7.2 8.9 0.5
100 78.6 £ 4.5 5.8 0.4

ilald 50 81.2 + 8.3 10.2 0.5

100 74.8 £ 5.2 7.0 0.5

ilana 50 86.6 % 3.2 3.7 0.2

100 82.7 % 6.9 8.3 0.6

Gumny 50 95.9 + 4.4 4.6 0.2

100 70.8 £ 5.7 8.0 0.5

Sulfamerazine 10.445 L‘f‘;}a‘lfiy‘ 50 89.1 £ 9.7 10.9 0.6
100 83.0 % 4.2 5.0 0.3

ilald 50 85.7  11.0 12.9 0.7

100 77.8 £ 6.4 8.2 0.5

il 50 86.1 + 3.8 4.4 0.2

100 81.2 % 5.7 7.0 0.5

Auny 50 91.4 + 3.4 3.7 0.2

100 80.6 % 5.1 6.3 0.4

Sulfadimidine 14.961 Lf':am;l, 50 88.3 £ 12.1 13.7 0.7
(Sulfamethazine) 100 79.5 + 7.0 8.8 0.6
ilald 50 77.8 + 5.4 6.9 0.4

100 76.0 + 5.4 7.1 0.5

ilana 50 86.5 % 5.0 5.7 0.3

100 83.0 % 6.3 7.6 0.5

AUy 50 87.2 + 5.8 6.7 0.4

100 69.7 % 5.2 7.4 0.5
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3NN 1 ANNUNY (Accuracy) wazANNNEN (Precision) 28935 nisiiladaiuasdunyiiadinems

MAIFIU 9 HU fiszdu 50 ng/kg (LOQ) uaz 100 pg/kg (2 LOQ) (¢d)

d13NIRIFIU RT FUAMIDE Spiked level % Recovery (n = 10) %RSP HORRAT
“ (min) (ng/kg) mean + SD

Sulfamonomethoxine 20.377 Lﬁlawg 50 75.4 + 3.8 5.1 0.3
100 70.9 £ 2.1 2.9 0.2

ilald 50 72.9 + 2.7 3.7 0.2

100 65.7 2.6 3.9 0.3

ilara 50 73.8 £ 2.9 3.9 0.2

100 71.6 + 2.4 3.3 0.2

Gumy 50 74.6 % 3.9 5.2 0.3

100 63.6 + 1.6 2.5 0.2

Sulfamethoxazole 23.639 Lﬁvamg 50 92.6 + 8.2 8.9 0.5
100 84.2 % 2.1 2.5 0.2

ilaln 50 91.8 + 7.3 7.9 0.4

100 83.1 % 7.0 8.4 0.6

DEGS 50 87.9 + 7.5 8.6 0.5

100 81.6 % 4.3 5.3 0.4

auny 50 97.2 + 8.2 8.5 0.4

100 90.2 % 4.0 4.5 0.3

Sulfisoxazole 25.563 Lﬁyawg 50 83.3 £ 4.8 5.7 0.3
100 72.4 £ 4.2 5.8 0.4

\ilald 50 83.3 + 8.1 9.8 0.5

100 66.9 + 4.3 6.5 0.4

ilara 50 78.3 £ 6.2 7.9 0.4

100 74.9 + 4.8 6.4 0.4

Gumy 50 78.4 % 2.8 3.6 0.2

100 71.2 + 4.2 5.9 0.4

Sulfaquinoxaline 29.624 Lﬁla‘l/iﬂ 50 82.2 + 10.4 12.6 0.7
100 81.7 % 5.1 6.3 0.4

ilald 50 85.9 + 10.4 12.6 0.6

100 86.7 9.3 10.7 0.7

\ilars 50 83.5 + 5.9 7.0 0.4

100 73.8 £ 4.8 6.5 0.4

Gumy 50 85.6 + 7.1 8.3 0.4

100 86.7 % 4.0 4.6 0.3
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Analytical Method for Sulfonamides residue

in Animal tissues and Liver Chalearmphorn Kuanha and Jitpaka Suntudrob

Wiadufuanuminzaneaidiesedilawauni anmsuszanaaizasanuliuiveuses
M3 wuhunawessemuliwiveuiisduie precision waza bias unssenwliwiuouiidinanau3n
fsnnnnlies lown mwmﬁmwmmﬁmﬁwﬁ (method precision, 50.8%), mwmﬁlmmumﬂ@ha}%q
(bias, 25.0%), 150175574 (standard concentration, 12.0%), (calibration curve 7.1%), U3n103
gaveuaeansana (final volume, 3.8%, msFahuindad (sample weight, 1.4%) (MW 2)

Standard

concentration 12.0%

Sample weight 1.4%

—,

P,

Calibration curve

7.1% \

Final volume 3.8%

Method precision
50.8%

Bias 25.0%

e

[
=

AN 2 dadinvesessddsenauuratenuliuliveundnninadan1sn5I3A5I1LH sulfonamides

wanniilaigrnmagauanuEinamsieszisunihesnuiliusmsnegauanugng
(proficiency testing provider) niiadale Teamshsiumsilisuigunamsienzissninoal jUa
mslumsnadauanusing (Proficiency Testing, PT) ﬁ'ué'l’aasmﬁiﬁhﬁmu@ (assigned value) Tu
dathalany afs uasilald Tusswiadl 2554 - 2558 Hamhenumelulszne dud V5 Wasfia
msnan (Usenalng) ne wienuemeUsewnd lown The Food and Environment Research Agency
waznswlulaseims APEC proficiency testing of veterinary drug residues in food program ol
aHiumslag Chinese Academy of Inspection and Quarantine (Under AQSIQ) Namiﬂimﬁuagﬂu

J v A J 4 ' a
NigaNsuAa A [z Waan 2 (93N 2)
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BOVINANLRNTATANANNGY Sulfonamides

Tuiiiadad wazeu

WANWS AT LAAANN FUNATU

MaNd 2 udesranmMshnumsilzauiisunamalenzissniiasdfidmslumasnegauanuining

(Proficiency Testing, PT)

(ng/kg)
= o ~ o Result Assigned
U w.a. PT provider FHAMIBE FUATIIINY Z-score
report value
W.A. 2554 The Food and Environment Imwy‘ sulfadiazine 92.0 97.6 -0.3
Research Agency
.. 2556 USHN esUudnsna ilads  Sample A
(ﬂssmﬂlwﬂ) NN - sulfapyridine 35.3 41.4 -0.66
- sulfamonomethoxine 31.5 40.1 -0.97
Sample B
- sulfapyridine 34.4 41.4 -0.66
- sulfamonomethoxine 30.8 40.1 -1.05
Chinese Academy of Lﬁ’alﬁ Sample A
Inspection and Quarantine - sulfamethoxazole 33.8 28.0 1.00
USHN el Juamsnan - sulfadimidine 36.3 36.2 0.02
(Uszndlng) 910 Sample B
- sulfamethoxazole 135.0 142.5 -0.27
- sulfadimidine 113.0 122.6 -0.34
W.A. 2557  USEN vipaUuiansnan ilods  Sample A
Uszwdlng) e - sulfadiazine 83.96 88.55 -0.24
- sulfadimidine 78.03 96.20 -0.86
- sulfamonomethoxine 51.24 57.76 -0.48
Sample B
- sulfadiazine 85.58 88.55 -0.65
- sulfadimidine 75.04 96.20 -1.00
- sulfamonomethoxine 52.86 57.76 -0.36
Sample C
- sulfadiazine 86.33 88.55 -0.54
- sulfadimidine 57.09 96.20 -1.85
- sulfamonomethoxine 38.98 57.76 -1.46
W.A. 2558  USEN VipaUuansnan Lf:afi'q - sulfadiazine 52.06 49.62 0.22
Usewelng) nae - sulfadimidine 36.68 49.45 -1.17
- sulfamethoxazole 46.26 49.45 -0.29
- sulfamerazine 41.30 49.99 -0.75
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Analytical Method for Sulfonamides residue

in Animal tissues and Liver Chalearmphorn Kuanha and Jitpaka Suntudrob

Tiiasmsenaieneyildnasauanugndeswesidudd nanadlnneidediidinga
fidrinaamwuazanulasadeoims laun dedluiadaiuazeioddudaidsmieluama
lunsamwumuasuazmatanyu Lﬁ'ammaauﬂ%mmm‘smﬂﬁwﬂaqmsnﬁju Sulfonamides luiladn’
waziaaasludad ludel w.a. 2554 - 2558 520 386 Mpeha

HOMINTININAT OTRNUMINGN Sulfonamides Tuiladad 11 daghe dudat 12 et
LLa::leanl 2 MBEN %ﬁﬂmsﬁwuﬁa sulfisoxazole, sulfadiazine, sulfathiazole, sulfamethoxazole,
sulfadimidine wua¢ sulfaquinoxaline U%mmﬁmmwuagiszwiwﬁaamh 50 - 1,027 lasnSuaanlansy
nnmsanaiensiidadafuasdulasmsmuguaumwmelurasnansiesis wui calibration
curve @1 Coefficient of determination (R?) 28981599 9 %AW 0.990% UszENEMNYBN
affinity column ﬁﬁwm‘mmaaunﬂﬂ% Wiafimsuasy lot uafien % recovery 8nnni 809 @ % recovery
\nABPEIIT 9 %iiaTiaNaInMs spiked sample (n = 50) pEfluz™ 68.6 - 89.8 waze %RSD agluzi
13.4 - 17.4 NNJUNMTIATIEH method blank Lﬁa@msﬂm‘ﬁauﬂmﬁgumaums’imswzﬁlﬁwumssumu
ilviansvzalndidssiumanaspuinanlidaanuianaalumsnenuws (i 3)

MmN 3 MsdadTinaenameaasansngy SAs luiliada’ uazdu Tuwansannumues w.a. 2554 - 2558

° = =
Uwea  zwliedads - il Faasiny - Wanarivy (pg/ke)
AR AIANY M - gadn mean
2554 Lﬂ’ﬂﬂg 24 2 sulfisoxazole 32.0-91.0 61.5
Guny 6 1 sulfadimidine 59.0 -
Ty 3 0 - - -
ilald 23 1 sulfadiazine 192 -
auld 4 0 - - -
ilars 10 1 sulfathiazole 31.0 -
2555 Lf'rawyj 24 1 sulfadiazine 41.0 -
C?I'UMQ 6 1 sulfamethoxazole 36.0 -
Tony 2 0 - - -
ilald 20 0 - - -
ilars 19 0 - - -
2556 ilawy 19 0 - - -
Gumny 1 0 - - -
ilald 47 0 - - -
duln 6 0 - - -
ilars 6 0 - - -
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PP WANNT AT UAZIANM JUNATU
Tuidledad uazeu

M3 3 MsshsadTinaendngesansngu SAs luiiada’ uasdu luanmuamuas w.a. 2554 - 2558

(¢i9)
. Lo U - y USanawu (ug/kg)
Uwd  aiiamiadgn A WY .
EIGEAR ] f3IANY A - g0 mean
2557 tiany 9 0 - - -
(;f‘lJ‘Vig 7 2 sulfaquinoxaline 68.4 -
sulfadimidine 1,027 -
oy 3 2 sulfadimidine 45.4-67.5 59.9
tlaln 44 5 sulfisoxazole 22.8-41.8 33.5
ouln 21 0 - - -
2558 Lﬁa‘ViH 28 1 sulfaquinoxaline 68.0 -
auny 12 8 sulfadimidine 48.4-74.5 61.4
sulfamethoxazole 33.1-79.9 40.0
Tamy 3 0 - - -
el 26 0 - - -
ouln 10 0 - - -
L o
tilang 3 0 - - -
EREY 386 25
a 4
A1

M309193 N USINuEsngn SAs Wu Tdwanmsmlunasuenarsnauiieaninlasid
P o a LAY 4 |

Liquid-liquid extraction @igansasaeivanzay wamliarsusgndsulesldmsgaduimansas

¥ ao o VPN < PN a v a ' a .
nuIsmslumsmlvuignd smnsaanamegiiouazUSinalavaameila Wy maiia Enzyme linked
immunosorbance assay (ELISA), Radioimmunoassay (Charm II test) mmsmzu%ﬁmtaz"zhﬁ

91191«: o hlul & v (17,18) =1 3 o A9 d
msananlauszau ldlunsasiadauiiasay mdwnduganageudisasunaesdean
gadszine Inemum §335 HPLC hisnaninsassysiiouazUamamsandeasasngs SAs lavarexia
d@) LOD waz LOQ léwn HPLC-UV detector, HPLC-DAD detector, HPLC-Fluorescence
detector waz HPLC-MS/MS"***” nag3dutdan HPLC-UV detector tilasnniiuia3asiia
Ao o o v o a ¢ a v ' L o o
néinganwiazanulasadsamslammsienzimuSinamsananuessasngy SAs lulliado’

eL ' ?J t[ o ada . n’d“'l v o an . . LD aly ' d“lj
WU WA, 2551 - 2553 laeIsiansinlawananIseed Ya min wazans" inlgwuniidym
MIIUNMUYBN matrix 1OBNUETTUNUTIHRAANTIWID INaLABNNUEITNNASgIUAD sulfadiazine &899
MatuduNamIANzilaamsinas fluorescamine tWavnUfA3en derivatization 1¥&13150957270
a8 Fluorescence detector™ la tWauAdaymins5uniuged matrix «#1e99n SAs lufigaantdly
Malsaauee aeiranneuadisaavasnnmsmuiise derivatization tialWlaasisznau fluorescent
Uszandmuwzasnmsiasuaazliaigegada 30 wil mldamnsoesaduduldlunadiauazisibn
SansoienzlawziiiadaTivity SeldUsuldsuislasinitesaieszues Li uazamz?
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Analytical Method for Sulfonamides residue

in Animal tissues and Liver Chalearmphorn Kuanha and Jitpaka Suntudrob

nUsudgrismsanalegldasasaiananyas ethanol: HO unumsldansasarenan methanol: HO
waransazane phosphate-buffer (PBS) waald affinity column: IAC-SULF 1um'sﬁﬂvi"msu%q‘n'§
iissnndanuhuszanuiimszdunsngs SAs ge wuhamansouddamasnanld aamsldms
safuniinfiiluduanadefinnsiuezandegdunadon wudnsmwlumsiensilossinsoieney
Taviargaragansan g Nu Lﬁ'aﬂ%’uﬂqﬁ%LLa”masé’fqmmsnwmawamhalﬂ%msww”lulmLLa::é'fulm”

=

Waldnsagauanugnadaiduainyn Eurachem®™” wuiiiar LOD, LOQ anutiieauazanyuaiy

wanzannuiagUszaaduesds RnmsUszanaazasanaliwivewainsialoglafinsanunasany
liwduauniinansznuaausinass®® Tagihnsienzd sulfadimidine ludiadiiiavnyiudiat
wuhuraananzasanuliwiuay laun mszahvingedn Usinasgarmnerasasana mMse3aues
o Y o a dq v A v . . ' . 2 P a a
MAsEIU e3iIndSinasnlyd é Co Neulaan calibration curve @ bias FauaaadeuszansSaw
PPIMFIATILHAIN % recovery WazANNLNEYaMSINaMaN (repeatability) lo@ relative standard
uncertainty, u(x)/x tia1a1aNN LY UAUINYIUNAINITINAUIL]A A1 combined standard
uncertainty AU £ 10.2% warihinvengliidy Expanded uncertainty, U azlaamanuliuiuay
WAL £ 17.2% N9AUANNERNU 95% LUBIIDIATILHAINEIENNTaAIT58ABAIBENNIATIEY
FUNDUMSINANAINNNTDIANIHANN LAWY glass microfiber paper filtrate Nle L¥3UIhanshla LUy
column 2UABUNINTBIULALHIY column Gasldanlaitiu 30 Wi filtrate Nleassiluveavadla el
Ta T¥nsee svieeenlyl IAC-SULF column witd msanauazsny affinity column itaSamaluiuden
. Awv g o S o v a P~ a a
affinity column fglaldnumstiusnmnlilugdiiivaumgil 2 - 8 avmwaldes uazaadaulszansmmn
. Ao v A ~ v ~ " a P ] o
289 affinity column 90 Lot ldtllasnniingmsldnuuasinadatsinanasmnsnaula uazqanasszis
o & v v . v 9 Y v a v o & A
WNABAUANDUMIITLHABUNIMNE nitrogen evaporator oaslilviwiaduld wnliselaluzuasuingrin
M dlsEanSMmumAeNERanae uae % recovery 289 spiked matrix MATUAUANMBUA
aca s M voe o a v & w2 a o ¥
NI snnaniilainanldlunsdrsadsinaenaluiiedaiuaziasasludad laun
any duny lovy ialn duln waziilads Nmhamlumuearaluangunnumues 911w 386 A8
Tusewing w.e. 2554 - 2558 57NV SAs AN NUIU 25 M Aalluseuas 6.5 TAWUMIANA
Tuasaslusnnnitluiladad dayanisananannsarsredNaatiiasasuall 2554 - 2558 IATILH
L ) = g ] 1 o ) 43’ L3 ] £4 Ty L4
fagnlazlszana 8o s wuhludailiadaiiunlinanss udimsasanuluduny lovy uaz
aulasnnau uazilawauisudinanasanuiummvue Usinannaegega (MRL) 2849 Sulfonamides
Tuaims AmvualeganuznssuMSNNTANNAIFIUDINITENINUSzIE SNaanaNnendailuaims
(Codex Committee on residues of Veterinary Drug in foods, CCRDVF) wazn3zniNaIsIsnie
wundiiies Guny 1 MegninumMsandNguinaivue Nnranssnlasdusassiauliiiuih
nssvumsHaaauisimiheiiadaiuazadasneiliunguilan imsmuanmnasgiunsudaleodnadl
Yseansnn mvguslaadulalussaunieindiadaiwazudanasinihanuilaanuianulasaszane
doilunguaanan

a3

9

M35 NS dainna1ngy Sulfonamides logldnannisues multiresidues

a AY v oo ax o Y a £ v . &
method Tagwmaiia HPLC #ilauSulgaisuasmlnuigndeie affinity column: TAC-SULF #iagansa
aaUgyMIMITUNIUAIN matrix 2BIFIDENTINNTIUABUMTIATIZA AENENN HAMIMIUTDUANNNADA
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paIsnumanzaniuingussand armnsmhisainlgluiesljidnmslumsdrnadimnamsandeeians
ngu Sulfonamides Tuiiladafuasndadnrinmhelumanunmnumnuas madamunnagaumnnd
Tuiladaiuazmdadurianiiudoyaddgodmilsiaslilsuiiunanssnudaguamaasguilan 1y
Foyadmiumamuauaaumwansmunguang uazaeanuilaliguilaalusnudaaaselumsuilae
iladatuazwio sl

aeenssndszne

UDYBUAMWNAUNNS 85y UNINENAANSMIUNNEALIDYMUINATTIUDRIBINS NiViAuusIn
U3n eapeauaiuayumsdneidsauussquadidaluassil eigevevauamuneandsansal de5uns

LATUNENINITNIITU a9 NIALASHNUAZINANIDENS
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Development of Analytical Method for
Sulfonamides residue in Animal tissues

and Liver by HPLC Technique

Chalearmphorn Kuanha and Jitpaka Suntudrob
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi
11000, Thailand.

ABSTRACT Sulfonamides (SAs) are antimicrobial drugs extensively prescribed for bacteriostatic
infections in humans and animals and widely used in livestock production. Thus, any misuse or lack
of adherence to withdrawal time may result in the presence of tissue residues. Drug residues in food
products are of concern to consumers because they may compromise the human immune system
causing an allergic reaction or contributing to the development of antibiotic-resistant pathogenic
bacterial strains. The study for validation of an analytical method of 9 SAs including sulfadiazine
(SDZ), sulfathiazole (STZ), sulfapyridine (SPY), sulfamerazine (SMR), sulfadimidine (SMZ),
sulfamonomethoxine (SMMX), sulfisoxazole (SFI), sulfamethoxazole (SMX) and sulfaquinoxaline
(SQ) in animal tissue and liver was conducted and developed by using pork as a representative
matrix. This, SAs was extracted from sample with 80% ethanol and proceeded to specific of
sulfonamides affinity column. SAs was detected and quantitatively determination by HPLC-UV
detector. The method validation data were accepted and fitted-for-purpose. As a result of method
validation, limit of detection was defined as 30 pg/kg and limit of quantitation was 50 pug/kg The
linear working range was 50 - 500 ug/kg with the Pearson correlation of coefficient (r) more than 0.990.
The accuracy and the precision as 2 levels by 10 duplicate analyst. Accuracy of the method was found
to be in acceptable ranges of 61 - 106 and % precision shown is 2.5 - 15.0%. The results of participated
in Proficiency Testing scheme performed by various PT providers were satisfying (1z| < 2). The
performance of developed method for determination of 9 SAs residue in animal and product was found
to be satisfactory to meet with legal requirement for quality in food industry. The survey research on
Sulfonamides abuse from 368 samples of edible animal and product, sold in markets in Bangkok and
private sector was conducted during 2011 - 2015. The results showed that 25 samples (6.5%) including
sulfisoxazole sulfadiazine sulfathiazole sulfamethoxazole sulfadimidine and sulfaquinoxaline. The level

found was from less than 50 to 1,027 pg/kg

Key words: Sulfonamides (SAs), animal tissue, liver, HPLC-UV
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Physicochemical Quality of Salacia

chinensis Linn.

Natthacha Duangrak and Thongchat Supjomthong
Regional Medical Sciences Center, 12/1 Trang, Department of Medical Sciences, Amphoe Muang,
Trang 92000, Thailand.

ABSTRACT Khampang Jedchan or Salacia chinensis L., family Celastraceae has been widely used
in Thai traditional medicine for treatment of hepatitis, muscle relaxant, blood tonic, asthma and
diabetes. It is also included in the National Essential Drugs for treatment of amniotic fluid drive, blood tonic
and help the uterus in women soon after birth. At present there is no standard specification in Thai
Herbal Pharmacopoeia yet. In 2013 — 2014, sixteen samples of stem of Salacia chinensis L. were
collected from natural resources in the North East of Thailand were studied for physico-chemical
properties. It was found that the contents of moisture, total ash, acid-insoluble ash, water-soluble
extractive and ethanol-soluble extractive were 8.03 + 0.72, 3.27 + 0.25, 0.18 + 0.05, 5.62 + 1.07 and
6.28 + 0.97% w/w respectively. The chemical identification of the water extract was carried out by
Thin Layer Chromatography, using TLC plate silica gel 60 F254 and mixture of hexane-ethyl acetate
20 : 80 as the mobile phase. The plate was examined under ultraviolet light 254 and 366 nm, then
sprayed with vanillin-sulfuric acid, and heated at 110°C for 5 minutes. The results of this study can be
used to set up the chemical specifications of Khampang Jedchan which will be useful for quality control of

this crude drug.

Key words: Salacia chinensis, Physicochemical quality
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UNAAED mﬁm‘nzqumﬁﬂwmwaﬂmm%’wu,azmﬂ"ﬂszﬂamlaﬂﬂmmuwaqm%ﬁmqlﬁams%ﬂwwﬁﬂ
Tululpausauauduad (mAb) Lﬂuéqﬁwﬁm"lumsﬁwmmswamuazmuquqmmwm wingudalaisansamuan
mswanlwashiawe ﬁT,amaﬁ%lm”lﬂaLmuﬁﬁmgifwmat,mneiwﬁu "z’hmmﬂﬁ'ﬂuuﬂaqqmmwwmmua:ﬁwaﬂszwu
daenutanassuazlazsanualumsinmlsn duiudsldmnmsfnmaudnsusuazasdilsznausatlnauau
ﬁﬂsxﬂaﬂu’fmaqawmm mAb Munzioulutszmealnglusznnad 2557 - 2559 51w 12 %iia Tagid Capillary
Electrophoresis tuu Laser Induced Fluorescence (CE-LIF) m3a5297081515091696018 9-aminopyrene-
1, 4, 6-trisulfonic acid Uulﬂatmu‘ﬁ'ﬁﬂaaﬂmnhLaqaﬂm mAb Meaulsy PNGase F louansaanans
MAIFIUUBY mAb et uarasassIu USP dilnauauvan 4 wuu @e zfia GoF, G1Fa, G1Fb uaz G2F
FuflulumuiaausslFlumstunzdou Tas GoF ﬁﬂ%mmmﬂﬁqﬂluﬁaﬁaaax 39.30 - 85.29 UATINNATIVFDU
T¢an CE {ludhaniid 9.41 - 9.65
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m%ﬁmqtﬁams%’nm (biotherapeutic products: BTP) #iialululaausauaudusdfinanlos
waluladdinw (recombinant monoclonal antibody: mAb) Henudaalumsihansnumlsan™ iy
Tsanzse Tsmgienuauas lsadasnaugnmand Wudy mAb Wuduylulnaydu (immunoglobulin:
Ig) ilulnalaTusiiv (glycoprotein) wammﬂL‘ﬁaﬁwmﬁmﬁgﬂqgﬂﬁmuu ﬁqﬁmitaumﬁmﬁaL%fﬂmfﬂ,ﬂa
uAu (glycan)® lusmunislulasiauzesnsaasiiluuaam sy (N-linked glycosylation) ludiu Fe a4
Taana Ig vuaeldsu mﬂﬁﬁﬂwaqﬁmwaﬁﬂs:ﬂauagﬁwﬂlﬁlﬂ”lnauﬂuwmﬂgﬂu,mJ (glycoforms) @
wﬁﬂﬁﬂsmgium mADb L‘ﬂmmuﬁﬁﬁwmadmﬂu 2 @18 (complex biantennary glycan) ﬁugwmaﬂixnau
7 0 (mwﬁ' 1) f9 wwulud waz N-acetylglucosamine (GlcAc) LLa:hiﬁifwmaWﬂﬂa (a-fucosylated
forms) Saniiu GO LLasmawﬂﬂaLmugﬂLmuﬁu Ao fimsdmhmanuanlaauhiiasleamenilas
Tnauay Bondy G1 wia G’ winiimsdians 2 sedendy Ge sadotuanimsduhmaihlag
(fucosylated forms) uu‘[waqaﬁ’lma GleAc az5antiy GoF, Gi1Fa, G1FDb waz G2F

Heavy chain = Main fucosylated forma

- 7

Gila Gifo G

/
3
] L] -
?.. _‘.'.ﬁ Maln u-flwon_\‘lnlc;l’orm
om v v 80, Fc . ? 4 izi

< T
] ; ]
G0 Gl 61’ Gr

mAb

Licht chain

mui 1 Taseashes mAb uaeeau Fe Nillnauaulsznau uazudassiuuulnawauinnwulugn mAb

NansnnumMskaeiitutaumsselnauaueassd bifizluuuitauiasnnldldgndmue
Tasa UGN TINUAMUANIINNTLUIUMIKAOULENILMIEEULT ) uazmadudazaiafanuaanso
fazudalusduiununnliiiosdsznaulnauauuandsdy mnlimunsomuguamswdalimhiaue
filamageiiazldlnauauifingihmauandslunanssuuuy (glycoforms) Fdw Fe dfunumaidny
daﬂﬁﬁaBHQWéﬂﬁuﬂalﬂ antibody-dependent cell-mediated cytotoxicity (ADCC) 82 complement-
dependent cytotoxicity (CDC) tiavhangimadithnina® anuuandsaslasiadanmaieadniiasuy
Fe anuldsuniasnaauiidmandsine anaaanssuaztszdnsmwansenld wu s ifianuusaing
Tunnidnuazaraiignsnseduniiauiu® (immunogenicity) Fufluananiailidasmsluaninmlsaziiail

MaeNziausnsuzalangsuazasdlsznavralnauauyessn mAb udiudranly
MINHMUILBEAIVANAUNINEN %4 glycoform profile 1{lu critical quality attributes® (CQA) 289
m3udn mAb SedesiianumiiauerssnamwnnmMskaamidnniugiu daiu desiisanaseulnauay
fomnzan welwiuladaszansmnuazamutasads Sdamwuandamumainmaiginue uananni
aN3170528987 mAb GuUUU (originator/inventor) L3NMNAIIIISNINSHAUIHAAEIARIDAT

(biosimilars) finszuIUMSHAN lsiiaUNUMSHANENAUULUY (originator/inventor) NauNa™® 15y
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FUAUDUHAFAINTUMINGN mAD UATENIITNMIAEUFAFDIIUANANAY TINNIYUIAYDINIAINITHAATN
wanae luniseuaumnuganwesen e Masgaesamsaaraialauiisulnawauaes
v =® o 4 L A 4 [ 'R 9/(910)11!&13! o [ a 4
ENARIBATINUENAULUULENTDBNNENLEITDInUNNMALla ™' FIFa9 ) S1mTUNIIATIIAN
AMANYMzYEY mAb Zauenngn recombinant DNA-derived products fiuuzihliludsen wu dm
gNuaIansgaLsm”
TagmlUguanzuansneazidaanuansasyadlnawauliua luunsumsienzilassaheluana
o o ] H ° g =< TV o =) v
293ENdAYy (drug substance) wazlbinsamlugndnsagiiclisidayalnauauzasenilazunzidouua
wazmihglulszma daluamsgIedelammsdnmanansuzeadlnauau lasiiingUssasdiadnmn
yiiavaslnawauiivsznavluluanazesen mAb @Saguidunzifsuuazdmihelulszmalnelasis
Capillary Electrophoresis wuu Laser Induced Fluorescence*'® (CE-LIF) Lﬁaglmﬁ’ﬁ’agavlﬂauﬂu
yosgnnunsiisuludszmalng waziugrudayadruqumweassnianmsihszimasiimiheuaslyd
Usznaumsiansanenuamzadslumstiunzidsuanaaaadeas U

Lﬂ%imﬁau,azqﬂn'ﬁﬁ

LA3D9 Capillary electrophoresis 'g'u PA 800 plus system fia Pharmaceutical Analysis
System (Beckman Coulter, USA) Usznaumeazgananiinges viaualasuuu N-CHO Coated
2110 50 um i.d. x 60 em 1AIRINTINTUNYRBLTIBUTBELEDS oiin Ar wasTUsunsalszanana 32 Karat
Software version 9.1 patch a2 PA 800 plus Software version 1.1 patch, heat box, water bath,

micro-centrifuge, microcon 10 kDa, centrifugal evaporator

Weuazansall

qﬂ‘filﬂm Carbohydrate Labeling & Analysis Kit (Beckman # 477600), HPLC water,
ﬁmii}'lﬂ‘ll,aulﬁﬂ N-glycosidase F (PNGase F) (New England Biolabs # P0704S), Sodium
Cyanoborohydride

193033 lnauAULaLaI IR IUEIB5U CE-LIF
Glucose Ladder Standard (G20), Maltose Quantitative Control/Mobility Marker
(1 nmol/ul) (G22), #3u1933 U USP Oligosaccharide System Suitability Mixture A

MadNUazaIINIAIFIH mAb
fag1een BTP #iia mAb dawmthelulszmdlnedwniu 12 8ve (Brand) #a mAb #iia 1 - 12
uazasINIgIUMNTTHauDdIBtN Mudu 12 gile Teadiniia mAb - 1 unFringearsadwss mAb - 2

%3
asvieNzrievatlnawauivsznavluluanavesdiadne) BTP #ila mAb arawmaila
CE-LIF lagynmsinssiaadNes 6 90

M58 IN5NINENFFASMSUNNE

106 U 59 adfui 2 wweu - igueu 2560



aaanuozaslnauauluenlnlulaausausuiived Tmon  A3EENUS uasAn

waiin CE-LIF Usznouds 2 duaau® dio madalnauausennnluanases mAb detoulsi
PNGase F uazihlnauauduiildindeamndisngaaisamud uazinnsiilbsuiisuiumanasgu
TnauauwazaNsNAsyIULaY mAb wiatu ) lasfineazdoaaudaziunaudail

dupauii 1 nsdanjinmasannTusiudmaulel wisumaglasmshiandesanlos
@ahludaga3aine 300 pg 1¥asu 500 i ldlu microcon filter device ¥ lUsluf 11,000 rpm Wy
30 17 16y 1X Glyco buffer U315 45 pl wawlighiy Mntuanasly tube vl Tuthid 2,000 rpm
WU 2 WH uadn Glycoprotein Denaturing Buffer U3u1as 1.0 pl E]:uﬁ 100°C WU 3 W é‘?qH
Thduflgumgiiasnu 5 il ududn Nonidet® NP40 U3anas 5 pl uae diluted 1 : 50 PNGase F
enzyme (60U) U311035 6 ul ﬁﬂﬂﬁjuﬁ 37°C 1 15 - 18 339 NNBUEN 150 ul ethanol fiuzifunan
Thdhduudmeumhufonu 15 Wi iliud 10,000 rpm w15 Wi uasgadnldasly microtube
i luvhl¥uiashe centrifugal evaporator i 45°C Wy 90 Wil

dunauil 2 msderaInais APTS 1hasivnliuiade centrifugal evaporator iy
1 M sodium cyanoborohydride/THF 1433163 2 ul waz APTS Labeling Reagent 15131035 2 pl 1
11Ja:u°7; 55°C WU 90 W¥ 1@N HPLC water Usaas 46 pl uarthausunes 5 pl wannu HPLC
water 195 pl Ty i lUienzdads CE-LIF fuaisavaualaanilasnmsseais Gel buffer
Wy 3 i Sedacrathalegldanudy 5.0 psi v 3 3d Wnszual 30.0 KV i 20 Wil saziedaud]

LENANNUEIUAINTIAIN

We

a1l PNGase F ﬁﬂwgfwmaaaﬂmmﬂmﬂ‘[ﬂsﬁuuazmamaaumiﬁﬂ(ﬁ'ﬁﬂ CE - SDS
WUU reducing condition lawavas heavy chain ﬁlajﬂmjﬁwma (non-glycosylated heavy chain:
NGHC) aglushunmialnaidesnuiia heavy chain Loy Tudnwaziitnasuaanaiouil migration time
(MT) 7 18.56 W} wazldUsingieuae heavy chain Faduil MT 7 19.08 wiiian (mwdl 2)

016
3 ]
© 2
o S 2
012
2|
L
010 ;
: » mAD A before FNGase cigesticn
Y R
-
oos =
2
00 @
<
-4
004
oo
3 L Ab A after PNGase cigesti
e - it mab A atter PNGase sigesticn
o 5 10 15 F. o) F-3 k]
Mhinutes

MW 2 WAPEI mAb A Meevians CE-SDS wuu reducing (Ui) naumsaametaulsd PNGase F
Usngia NGHC (a819) naimian
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NaMIANz¥ens CE - LIF anaassifIaudisusn mAb #ila 1 - 4 Auasunasgiuyes USP
(mwd 3) ledanlnsilsunsueeden mAb 19 4 #iie Wy GoF, G1Fa, G1Fb waz GoF Zdiihamaihlaa

Usenaueg

in 1] [T} 1] [T T =i ne wa i) i
Baves

mMud 3 38nInsillsunsnwasdiadrs mAb 4 #iia wWisuisuiu USP Oligosaccharide System
Suitability Mixture A

HaN5ILATEVe8 CE-LIF lasi8nTnsilsunsuonten mAb w12 siailsi/ssudisudiu
mimmgmﬂmé’atamﬂ%ﬁﬂiﬁﬁL§ﬂTwsWTsum:nmmmmimmgm%ﬁmﬁ%f] (mwdi 4) fsdunauna
mimﬁlauaaﬂmnviauﬂﬂaaﬁwaﬂnaLmuwé’nﬂzq 4 #iia W GoF, G1F (5794 G1F ﬁy’q 2 #1a) waz GeF
MNAAU Iﬂﬂmm‘wulnaLmunnﬁﬁﬂiuﬁaqnmmﬁﬁ 9.41 - 9.65 (migration time: MT) (a54# 1)
mﬂmiﬁmam%aﬂammﬁyuﬁ (% corrected peak area: % CPA) waqlﬂaLmuwé'ﬂ"?iﬂsxﬂaﬂué’hashq mAb

M 12 #iie FUSaee GoF mnfige Asadluriaeas 39.30 - 85.29 (MW 2)

0.78 0.75
cop G1F8 GOF

& Fa
0.50 G1Fn G2F 050
GIFD ggr

0254 0.25+4

RFU
RFU

0.00 g.oo4

] g 10 11 12 2 g 10 11 12
Minufes Minufes

B QoF

.4 S1Fa
S1FD 5z

RFU
RFU

Minufes

mab-4
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Minues Minutes
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050
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104
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00+
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PAenzlag CE-LIF
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Characteristics of Glycan in Biotherapeutic Monoclonal Antibodies

Wichuda Jariyapan et al.

v

M31N 1 @ MT @ag2ad mAb 12 #¥anmsiezviles CE-LIF

Brands MT of major peak (GOF) (minute)
1 9.50
2 9.41
3 9.58
4 9.63
5 9.61
6 9.50
7 9.54
8 9.65
9 9.57
10 9.53
11 9.63
12 9.63
range 9.41 - 9.65

asnd 2 Usinalnauaunlsznauludiagia mAb Jwzvilas CE - LIF eunaan %CPA

Brands GoF G1Fa G1Fb G2F
1 39.30 £ 0.15 38.12 £ 0.16 10.79 + 0.10 11.79 +£ 0.11
2 45.33 £ 0.14 35.12 + 0.04 10.41 + 0.11 9.14 £ 0.10
3 80.30 £ 0.75 13.97 + 0.46 4.47 £ 0.24 1.25 £ 0.15
4 55.61 + 0.20 29.61 £ 0.12 9.14 + 0.14 5.65 £ 0.17
5 49.48 £ 0.14 31.74 £ 0.23 10.05 + 0.16 8.73 £ 0.13
6 66.10 + 0.16 15.45 + 0.08 12.99 + 0.10 4.42 £ 0.10
7 78.10 £ 0.23 10.92 £+ 0.11 9.20 + 0.11 1.78 £ 0.05
8 61.38 + 0.18 25.27 £ 0.13 9.04 £ 0.07 4.32 £ 0.12
9 61.24 + 0.06 17.32 £ 0.07 15.50 £ 0.10 5.93 £ 0.07
10 52.23 + 0.45 31.48 £ 0.13 9.85 + 0.17 6.45 + 0.30
11 77.54 £ 0.29 17.24 £ 0.32 5.22 £ 0.17 INI‘W‘U
12 85.29 + 0.16 9.77 £ 0.07 3.10 £ 0.04 13~1IW1J

range 39.30 - 85.29 13.97 - 38.12 3.10 - 15.50 0-11.79

110 M58 IN5NINENFFASMSUNNE

U 59 adfui 2 wweu - igueu 2560



aaanuozaslnauauluenlnlulaausausuiived Tmon  A3EENUS uasAn

a 4
AU

e mAb Mhsndnniifuretunzfeouludsanalneludl 2557 - 2559 Fuflusnduuuy 11 %iia
HOMIIATIZWEN mAb T 12 ¥ila filnauauiiusznavag funiia N-linked tilasnnlnauaugndasen
nansellsiudraoulyd PNGase F fisnunisaasnsaaziilunaswsiy iansagaunmssaais
CE-SDS wuu reducing condition ld#iazas HC #ilifingiheastnanyseiiilu NGHC (mwil 2)
Tosdunwisuas NGHC agraudia HC lUludnunsiitagousaninnay udesdahuinidasniiuas
waasismadailuluassanyssidsannsmadauassnaeulsdildmmnandalnauauannaelusiuld
SR

NNMTBUTBUAUA TNNIFIULNEN mADb uaazalle waz USP mixture A Nam3IAIzH
en mAb 113 12 #ila wWausunuasanasgIuainan wulnauaunan® (major glycan) 4 #ila @o
GoF, G1Fa, G1Fb uar Ga2F #ilihenaihled Lﬂué'ﬂwm:maqlnauﬂuﬁwﬁmlﬁmnmaéﬁmﬁﬁmgnﬁmuu
anuauziily biantennary glycan® wazdannassnumsilsautisuny Glucose ladder standards
lumsszyziiavaslnauaulos GoF, G1Fa, G1Fb uaz G2F fhaanauediu 8, 9 uaz 10 6 MUTEY
(Liuaasdaya) Tag? G1Fa waz G1Fb ﬁfwmaﬂmaﬂ‘[maﬂﬁznauaq 1 92 lueeaeny (isomers)
M5l auaTas3nnNen 50 8. @XN5UEN isomers panNAULATITURAFAEuUE LY
mMsuanas 12 Wi amsdnwauisiulnaueuluen mAb sudivareriae® Feiinasanndasiu
mafnmiludasldafionauailaad anmemsiensiuassinzasglasauudilddanainuandieiy
Lﬁ'aLﬂ%‘ﬂuLﬁﬂuﬁumimmgmwmc?haﬂquﬂ%ﬂﬂiﬁ'ﬁL§ﬂimﬁlimﬂinmmmmimmgm%ﬁﬂﬂ?ue]
(mwﬁ 4) UAzATNMNIDMUUARNIE (specification) mNEnueiaxﬁﬁﬂ‘ﬁwLLaa"ﬂuﬂ”ns?ivumLﬁﬂu (ﬁ'm&a
nnmsaunziioue) smulsnamalnauweundnluen mAb Adnwil AANeFNNANNGIUazUININ
yasiuilaie fUSuamas GoF mﬂﬁqﬂ (n5197 2) Tesflanuuandeiulueudazsiio

dmsuiia A1F ‘ﬁﬂ‘i’]ﬂgsl,ustﬁlaL?iﬂIVI‘SWI’SLLﬂ‘iN‘UEN USP mixture A (mui 3) @olnauay Go
Afhhaathlea wazihemansalyazan (sialic acid/N - acetylneuramimic acid: A) atheas 1 Tatana
wawii Gz Aifhanamuantod 2 Tuanatiy Livnngianuludidnlnsillsunsuasdeis Fanaaslud
wialUsinaniasannaudanalils dalulnawnuziinsas (minor glycan) wennimulnauausiingas
A a - fucosylated forms TutSananiaasnn (Mui 4) Wy mAb - 6 suilulnawauniio GoF udwu
WALaN 9 19 lueuntiaeas Go 1Bniae 31 mAb - 12 wu G1 wae G1° USinaudniias

waia20ee mAb uaazriinazillnauaunanasImua NI uLawudianinsilsunsuzas mAb
mﬁiﬁ'au,mﬂ@iwﬁumimmgwuluu,\‘iwammugwaaﬁﬂ 1 mAb 3, 5, 6, 10 Uaz 11 Falnauaunangan
229NN (MWA 4) @1 mADb - 4 war 8 Halnauaundnaniesasesu suduenw
uanenaLiteadniias (microheterogeneity) fimanuuazaaniulad®® uadasiinnusiianazeInsuan
Faansldsumsaemunnadeuniuauq de esnnd limuaumswaalianzas Aenaldnidaomn
1aiaajuaual,mnehm1ﬂs:u5uq Wy wndivsmnanhmansalzesanuazunuluginnazuadamsinnupes
en W ihanansalyaaniinadamsmaamaant? w%amsmmiamaaanqw%mmLLasﬁwmwaLLuuTuaﬁNa
AamsThueed effector Wazmaiinanalasiawas Fe 209n® udmsansiaeinsesaaaummzin
nslnaunaunaniivsznavluen mAb wniidhatsdivaasume 9 JuasaansousasnlinmasrnudiEue
yaslnauauiivsznauluenudazzinle
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FmSumswisuifisuanuadiandwaien mAb Yy riauszUSinalnauauiiusznaulusndy
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Characteristics of Glycan in Biotherapeutic
Monoclonal Antibodies Marketed
in Thailand

Wichuda Jariyapan Titaporn Pootipinyowat and Saiwarul Jadoonkittinan
Institute of Biological Products, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000,
Thailand.

ABSTRACT Characterization of the structure and composition of glycan in biotherapeutic monoclonal
antibodies (mAb) is essential for drug development and quality control. If the production process is
not consistently controlled, there is a possibility to obtain mAb with different forms of glycan (glyco-
forms). The different glycoforms may alter the quality and safety of mAb as well as affect drug efficacy.
Therefore, characterization of glycan in 12 brands of mAb registered in Thailand during 2014 - 2016
was performed with capillary electrophoresis using laser-induced fluorescence (CE-LIF) method.
The results of LIF detection of 9-aminopyrene - 1, 4, 6-trisulfonic acid labeled on glycan after
digestion of mAb with PNGase F showed that mAb complied with their reference materials as well as
USP glycan standards. All 12 brands of mAb consisted of four major types of glycoforms: GoF, G1Fa,
G1Fb and G2F which complied with their registration. Glycan type GOF had the highest amount in
the range of 39.30 - 85.29 % and migration time detected by CE-LIF was within 9.41 - 9.65 minutes.

Key words: Glycan, CE-LIF, Monoclonal antibody
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Risk Assessment of Heavy Metals in Fish
and Shrimp from Songkhla Lake to Thais

Sudchada Sornprasit Kingkeaw Kanchanarat and Aranya Assava-aree
‘Regional Medical Sciences Center 12 Songkhla, Department of Medical Sciences Amphoe Maung,
Songkhla 90000, Thailand.

“Coastal Aquaculture Research and Development Center Region 6 Songkhla, Department of Fisheries
Amphoe Maung, Songkhla 90000, Thailand.

ABSTRACT The Songkhla Lake (SKL) is an important source of seafood. However, the water
pollution of SKL makes people aware about the safety for seafood consumption. Hence, in February-May
2015 The Regional Medical Sciences Center 12 Songkhla co-operate with Coastal aquaculture research
and development center region 6 Songkhla collected 179 samples of aquatic animals, including 38 species
(141 samples) of fish and 5 species (38 samples) of shrimp. All of samples were analyzed for lead (Pb)
and cadmium (Cd) content by Graphite Furnace Atomic Absorption Spectrophotometer, and mercury (Hg)
by Mercury Analyzer. The results showed that the contamination of Pb, Cd and Hg in seafood were
34.1%, 5.6% and 88.8%, respectively, the amount of metals were ranging from 0.05 - 0.45, 0.03 - 0.05 and
0.01 - 1.63 mg/kg, respectively for fishes and ranging from 0.05 - 0.13, 0.03 - 0.21 and 0.01 - 0.57
mg/kg, respectively for shrimps. The level of Pb, Cd and Hg in most samples (98%) were within regulatory
limits, except Bronze feather back, Climbing perch and Stork shrimp (one sample per species) contained
1.63, 0.84 and 0.57 mg/kg of mercury respectively, which higher than Thai regulatory limit (< 0.5 mg/kg).
Although the exposure assessment of heavy metals in aquatic animal still safe to Thais but the level of
Hg exposure was 82 percent of safety level and the level of Hg content in fishes were rather high.

Therefore, the continuous consumption of fish from SKL may increase the risk to consumers.

Key words: Lead, Cadmium, Mercury, Aquatic animals, Songkhla Lake
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UNUI

7] = o v o L4 v = vV n‘d‘ o W o

TutagtiusimsihSedinldlszlamilunuvme 9 du sudesiumsunngnibsadanldlunsesa
U UALINEN T IUNUSIFINIREUNATDINLEIASIENUsaa5Id g lumM IR 1A 15U 1ATaBNTLTEH
AaNeas (CT) ta3naanasditansnly wisangsdvigealsalat Wudu sudemasinlumssnem
Tuausedsinsnm (interventional radiology) Zmslasussduafufidnudiulvaifeannsadnsziaa

L4 YV 4 d! o L4 Yo v v 3 =4 1 =Y L= | UV A a QJ v =
ndgthalumssnm Flildnslasusidlesass dwulumsd@nmeadnasidlunusditadsazdad
M3ANEND8A19 ) SINTINEINUYRITIFEnENNTHReanIn ITMIIaUSIaSedluanussiitanaai
MIFBUWEULAINNBT0 LAzIATR9aNTIATDUAMMNLATBNIMEMEMTIFLUY RQR UandNInMIday
P~ v v Py v o .
WeuwiniadyanananaSeduuy N-Series
£ U a v o n:l’ v L) Yo < 1 d! Y o [l v n:l’ a va

mylaaUsinusedanyanyaansmusadlasulusuminlumsiiasnulailiyaainsiufidau
% UV ] Yo a U A a = o @ < % 1 gé’d o’d'o a
mussdlasulsnasidinumianiaauiusuanadegumn milldulumunaeinivuelasanznssnndms
Uaeanuauasaansedseninuseined (International Commission on Radiation Protection: ICRP)
lu ICRP Publication 103" m3lauUsnassdnyanalasulsziunnmsldwiviosidlaauaa (Opti-
cally Stimulated Luminescence Dosimeter: OSLD) #aninsadsziliumimnaanyannanusediond
unnan don wazihesauld lesdusdiugueasuduinssdnld wazdiainsmihwiviasidlaeauaainld
Tums3de wiadnmeUSinasednyaansuazgithelasunnmsitansuazinmle

[l v v of 4 =3 4:4' = v 1-1! = wa = 44'

WHIAS9F lataautaatlunanyeg AL O #daehs C Baiinaaniilumsnauausrased waziile
o 4 ¥ o o dll < a ts' [
hannsEaumeuiddennnvase LED (anuenndu 532 nluwes) fasiansidsuudasnasnumely
waztantdagaaninluglresmsiFacus (3enUfiseniii Optical Stimulated luminescence ® #a3150
anldlumsisadiuanvsinasidyena Taemlvaziag 2 gu Mldlunuseditady #e 9u InLight - LDR
Model 2 lgamniumsdsaiiiuasmnasadlumaneas Hp(10), Hp(0.07) waz Hp(3) &3y nanoDot
TFdhwsumsusziiuausunassdmmeamunialinanzes Hp(0.07) %38 Absorbed dose

uan ALO ey C lguanianmsnouduadaied auuadanasnu 5 keV 9 20 MeV
Fnsulaau® (Muh 1) TeguanInIsnaUaUDIn aNEINUYBINEGN ALO, MAe028 C NEIUAINTDY
ueaza lagamzENnasumazinsasuulage LasaauarNNaINUgInI 120 keV @ANsnauauad
apawdn ALO fidaes C asdluGuiuduas samnzandamahldlumsiamuSinuiidyaas

. T T T T T T i ] [
3.6 —.——-—E;
3.4
32 ] —_—— 3
et E4
3.0 4
283

i 26
24

% 2.2

@ 20

g 1.8

o 1.6

L 14

& 4124
1.0 3
0.8 — ]
063
043
0.2 3

L} L L) T L] T L]
16 a2 64 128 256 512 1024

Energy (keV)
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winewen E1 A Miuinzasuan ALO, N3y C humnsaenilu Open window (OW)
E2 D MUUINYINEN ALO, Ndame C rumnsasiidunwaadin (PL)
=l

E3 @a etuInzeanan AlO, dame C shudinsasiiluazgiitiion (Al)

.

E4 fin etuIngeanan AlO Name C hudmnsaaniflunasuns (Cu)

Togludranasnuandudienlglunusaditatedudiulvg Faluedasniasednlinasny
agluza9 15 keV 49 100 keV lumsasuiiisuusiniaseddilvaazldaseduuy N-Series Faiianune
AUNASNYBINAINIULAY TIuanaMsaauiiauesariamessdidaneninmsldsseaduuy RQR fanuaue
AUnasHRINaIUNIN FlanulnadesnuadnasueasnslEnuaselunusediias

TuamAdsiitegUszasdiadnmanuduiusiuresmtiuiowasnasnuressadiendnnarfed
& = =1 1 v @ [ [ v o o a! [ 4 .:3’ o 4
MasILuY waztlSauiisuaiuiamussaunasnueassadiond masidudayaiugiulunsinluly

Uszlemilumsfnmenusnasedanyanuamnsausad wazeithaldsy

RN

1. wwinsedlaweauaajy InLight-LDR Model 2 (Wi 2) Usznaudis wanues ALO,
Adome C 1w 4 wdn wazdeaus3y (holder) Aildnsee Y 4 989 (Wi 3) Belieanuvnuiy
dafiuil wasmatmhilumslsafiuisduandfumuanantifuasiagihinl@dudnsas Faanunse

UsziudSinasadiend, unnan wazdanle (aseh 1)

Wi 2 wiuiasdlatoauea ju InLight-LDR Model 2
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I

a o P v = P ° 2 A v
NINN 3 m?ﬂiaQﬂaguuﬁaQ‘USS%Naﬂﬂa\j 1412()3 NRAang C IUIU 4 Naﬂ"ﬂa%ﬂ’]ulu

MMM 1 NYazBeavaNiingae 4 989 uugaussywiuinsedlaeauas Ju InLight - LDR Model 2

Position (primary filter) Filtration (approx mg-cm™) Use
OW (open window) 29 Beta response
i Beta characterization

PL (plastic) 275

photon response
Al (aluminum) 375 Photon characterization

Photon response

Cu (copper) 545

and characterization

=

2. 1AIUUINIUNATY InLight 200A (Mwi 4) Fszuumuanmemnnulumssuunuinieg
ZaUsznauaie vasa LED &der wialdlumsussliudfinased lagld 6 wasa dwmsuasanused
gand 150 WadZI0 waz 36 aae AmsumUTINUSIFNNT 150 FadZITe NIudvasanigauas (PMT)

Wprenadyanauss@intuinseseanan wazulswaduanmoaninlumiieuss Counts

MM 4 @39 UUKUINTE 18 1ad woa ¥indnlulld Ju InLight 200A nl#lumsdnm
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3. YUTBBY WA 30 x 30 x 15 cm MNNIF PMMA dwmsumsdauiieuuininiadyana
(MWNH 5)

30 cm

v 15 cm

F 3

Y

30 cm

7NN 5 PMMA slab phantom dwSumsaauiiguukuiniagynaa

v

4. P3N EENTNAITINEYR GE 1 Isovolt Triton NRuantifinesanfaduuy N-Series
ez RQR (9199 2)

MM 2 NEazBEaYaaNNFLUY N-Series uaz RQR nldlumsmesadusiuinssdloteausa ju-LDR
Model 2"

Hp(d) RQ Tube potential (kV) Mean Energy (keV) Conversion Coefficient
N-60 60 48 1.65
N-80 80 65 1.88
N-100 100 83 1.88

Hp(10) N-120 120 100 1.81
N-150 148 118 1.73
RQR4 60 34.44 0.79
RQRe6 80 41.64 0.91
RQRS8 100 48.64 1.06
RQR9 120 56.2 1.24
RQRI10 150 66.56 1.55
N-60 60 48 1.55
N-80 80 65 1.72

Hp(0.07) N-120 120 100 1.67
RQR4 60 34.44 1.29
RQRe6 80 41.64 1.36
RQR9 120 56.2 1.5
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nsAnwANNFNNESIERINANTUIazaunInsIFlaaauas 314 InLight-LDR Model 2 unuinaad
PMMA na1s9aduuy N-Series waz RQR

§one Wudaes PMMA vuuiumsdmdumesid udasssezuaziunislagldiawaseua
Tumsmuuasses uwarlfamasmundsiiyaienassasiuiness PMMA (mwil 6) thusiuiaSdaaiiuinm
90RenaseILTIaEY PMMA $110u 4 usiys damsme$id 1 wianu udhmeSiddeaduuy N-Series

4} o a U o e cl'
waz RQR 1NATaMLliniadiandanasgiu wasnuag 2,000 pSv (1319 2)
TagmmnanuazasmsmeluudazaSadnngas
t = Hp(d)/h.K* e, (1)

dle Hp(d) @a ﬂ%mm%’qﬁaugaﬁtﬁﬂﬁﬂmﬁmﬁ'a fiszduannan d faawes 1Flumsuszdiv
Ysmnasedyaaa Ussnaueis Hp(10), Hp(0.07) waz Hp(3)

h @8 Conversion Coefficient (Sv/Gy)

t A9 NaEUSUMIMESE (sec)

K° @8 Air Kerma Rate (Gy/sec)

} ud1aal PMMA

uUNN U189

s unesaa

MW 6 MIANTEEE uazimuninraaiuiiaes PMMA uuuvume

wasnmeidend 24 $lue hndumnsuaUsinedid Hp(d) setnisesiuunu’iosed
Totaausa wuudalusl® 3u 200A Wnanledanmanuduiussening Hp(d) anarseduuy N-Series
waz RQR TagheiuiaiilszdiuldunussuidisuiuszwieanivSannudazudnlumaneas E2/E1,
Es/E1 uaz E4/E1 uazinmenuduiusuawsiniasidlaausaiichudinsan 4 xiie
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We

NAMIANANNFNNUSTEH I USINUSFMa leana5aduuy N - Series uaz RQR luwnaw

Hp(10) waz Hp(0.07) MALKUINSIE D6 i;u InLight-LDR Model 2 (mﬁmﬁ 3)

37 3 Usinasidndsadivldnnunuiassdlaieausa u InLight-LDR Model 2 fimnaluman Hp(10)
wor Hp(0.07)

Tube Mean

Hp(10) Hp(0.07) Hp(3 Diff Diff Diff
Hp(d) RQ voltage Energy p(10) Hp( ) Hp(3)  %Di 7%D1 %01

(uSv)  (uSv)  (uSv) Hp(10) Hp(0.07) Hp(3)

(kV) (keV)
N-60 60.0 48.0 1773 1683 1745 -11.38 -15.88  -12.75
N-80 80.0 65.0 1993 1818 1910 -0.38 -9.13 -4.50
N-100 100.0 83.0 1923 1788 1875 -3.88 -10.63 -6.25
N-120 120.0 100.0 1945 1883 1945 -2.75 -5.88 -2.75
N-150 148.0 118.0 1773 1750 1773 -11.38 -12.50 -11.38
Hp(10)
RQR4 60.1 34.4 2563 2993 2868 28.13 49.63 43.38
RQR6 80.4 41.6 2455 2600 2588 22.75 30.00 29.38
RQRS8 100.6 48.6 2408 2443 2470 20.38 22.13 23.50
RQR9 121.0 56.2 2185 2180 2220 9.25 9.00 11.00
RQR10 151.6 66.6 1863 1822 1870 -6.85 -8.90 -6.50
N-60 60.0 48.0 1998 1910 1978 -0.13 -4.50 -1.13
N-80 80.0 65.0 2115 1935 2033 5.75 -3.25 1.63
N-120 120.0 100.0 2030 1938 2030 1.50 -3.13 1.50
Hp(0.07)
RQR4 60.1 34.4 1533 1775 1705 -23.38 -11.25  -14.75
RQR6 80.4 41.6 1613 1800 1733 -19.38 -10.00 -13.38
RQR9 121.0 56.2 2113 2178 2190 5.63 8.88 9.50

Asnasedivssduldnnuiuiosidloeausa §u InLight-LDR Model 2 fimadasd3ed
wuu N-Series waz RQR Tuman Hp(10) azienuuaneeiy TasemuSinassdimasioaseduda: RQR
i Hp(10) @iy 2,563, 2,455, 2,408, 2,185 Waz 1,863 USV ANEIGU dumUsnasidiamese
a59dufaz N-series 7 Hp(10) flawhfu 1,773, 1,993, 1,923, 1,945 Waz 1,773 uSv Muaau
FanuheUsinasidimelumen Hp(10) drea3eduuy RQR azdenanasmuaianuaedndntau
T Funanatansise uaeUSinasdimemesseduuu N - series azienlngidaetu (mwit 7 (A))
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druadsinassdnaneaisasedunas N-series 9 Hp(0.07) §evnu 1,910, 1,935 waz 1,938 pSv
MuOU FanunamUsnasdnmearsadlumen Hp(0.07) nauuy RQR waz N-series aslaiiuzuy

MUSINUSIFNNeMIeM5aFuuY N-Series war RQR luwman Hp(0.07) azianwaelnatdaany
TosanUSunasidnamadieaseduaaz RQR 7 Hp(0.07) Hawmnu 1,775, 1,800 Wae 2,178 uSv auaIaU

mumeanuandngntlaulinurasaanaisd (mwi 7 (B))

Comparison between Personal Equivalent Dose from Radiation Quality
type N-Series and RQR in term of Hp(10)

3500 A)
3000
2500 == Deep (N-Series)
& 2000 ~@—Shal (N-Series)
5 1500 —de—Len (N-Series)
o
1000 =—==—Deep (RQR)
—+—Shal (RQR
500 al{Rey.
—&—Len (RQR)
0
60 70 80 90 100 110 120 130 140 150
Tube potential (kV)
Comparison between Personal Equivalent Dose from Radiation Quality
type N-Series and RQR in term of Hp(0.07) B)
2500
2000 —g{ 1 -
=&—Deep (N-Series)
@ 1300 e —8—Shal (N-Series)
@ ’
é 1000 —d—Len (N-Series)
=== Deep (RQR)
500 Shal (RQR)
=@ Len (RQR)
0
55 65 75 85 95 105 115 125

Tube potential (kV)

i 7 mMsuSeudsuaUsinasedlumenareq anmsaneseduuy N-Series uar RQR lutnaw
A) Hp(10) waz B) Hp(0.07)
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drumsdszdiumtiuiaonnuiuinidlaeausa 31 InLight-LDR Model 2 3103 Mo
@2881598ULUy RQR waz N-series ey Hp(10) waz Hp(0.07) WUINNABUSUDILADLWAIIU
A9 (M5199 1)

3Nd 4 enlulawnuiassdlataauaasu InLight-LDR Model 2 uazannaiussninaiuioudasuan

Tube Mean
Hp(d) RQ  Voltage Energy Ei1 E2 Es E4 E2/E1 E3/E1 E4/E1

(kV) (keV)

N-60 60.0 48.0 526 532 491 231 1.01 0.95 0.44
N-80 80.0 65.0 370 374 365 255 1.01 1.00 0.70
N-100 100.0 83.0 267 270 272 221 1.01 1.03 0.84
N-120 120.0 100.0 2117 219 220 195 1.01 1.03 0.91
N-150 148.0 118.0 179 186 186 171 1.04 1.05 0.97

Hp(10)
RQR4 60.1 34.4 1102 1109 866 229 1.01 0.80 0.21
RQR6 80.4 41.6 951 940 787 264 0.99 0.84 0.28
RQRS 100.6 48.6 771 765 672 270 0.99 0.88 0.35
RQR9  121.0 56.2 597 603 541 242 1.01 0.92 0.41
RQR10 151.6 66.6 458 460 416 213 1.01 0.92 0.47
N-60 60.0 48.0 554 550 514 244 0.99 0.94 0.45
Hp(0.07) N-80 80.0 65.0 394 400 390 270 1.02 1.00 0.70
N-120 120.0 100.0 247 250 248 216 1.02 1.02 0.89
RQR4 60.1 34.4 674 664 531 137 0.99 0.80 0.21
RQRG 80.4 41.6 648 630 532 178 0.97 0.83 0.28
RQRQ 121.0 56.2 510 520 453 207 1.02 0.90 0.41

Asasduatiuse E2/E1 vaemanstimaciosieduuy RQR uay N-series Aenlndidas 1
vaving Tasfidagluig 0.97 - 1.04 iesmnwdinuuesfidiendaninsashuiinsasdasiiiiu OW was
PL ladwhldanivia E1 uaz E2 fienlnaidseiu daudanduaivia Es/E1 fieaglugi 0.80 - 1.05
ilasnndas E3 fichnsasiiiluazgiiiion Fanansonsaandsnuansisden lianiuiaddanasly
wagidamnduaiiuia Ea/E1 fiedfiimsiwdsunlonnniige didagluzn .21 - 0.47 dmdumsms
METS9FLUU RQR U8t 0.44 - 0.97 §MSUMSANEMBaSITLUY N-series Mnsasdiuaiuiile
fanamea @iy RQR uat N-series fimnalumay Hp(10) asziialngidasiunmsanslumay
Hp(0.07)
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ANNENRUSsENATUTarasudaHEnimngnna3aduuy N-Series uaz RQR Tuman Hp(10)
wor Hp(0.07) (mwil 8) Fdnwazmilautuilonnnndinsasiildianumnauyauandudulaginms
avgfidiey uazvauasazaInsansassadiondldilianiuialuged 3 uas 4 fidanaennmsgndinsas
fusedly Fsenansnhinldlumsiinnsiwdsnuiwiviefdlaauealdsunnmsmesd

Characteristic of OSL from RQ in term of Hp(10) A
1300
—— N-60
1100 T
=—fi— N-80
900 —de—N-100
G —e—N-120
5 700
S _ s N-150
500 i —$— RQR4
~—— RQR6
300
% RQRS
100 - RQR9
1 - RQR10
element
Characteristic of OSL from RQ in term of Hp(0.07) ©
800
700
600
? ——N-60
& 500 ——N-80
=
S 400 m —se—N-120
—&— RCOR4
300
200 -RQRS
100
1
element

NN 8 NIINUFAIANNTNNUSTENINAIUUINYDILADEHEN Al O3 Mdame C 29uHuInsIdlaadwas
AUaNSIduUU N-Series uaz RQR fanglumanwas A) Hp(10) waz B) Hp(0.07)
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20918I1UsenIN E2/E1, E3/E1 waz E4/E1 2a9a1598uuu N-Series (mwﬁ 9, 10) Uz
RQR (mwit 11, 12) fiangluman Hp(10) uaz Hp(0.07) wuhidnuazaamefumuiuuesssadfime
Fdadu E2/E1 asiienlndiden 1.0, Es/E1 arfienlndidessu E2/E1 Taewfinduelszans 0.9
ulndldes 1 mundeny du E4/E1 fsnvasiisiumandsny udieniasni E2/E1 uaz E3/E1l

(MNN 13)

Ratio from N-series in term of Hp(10)

1.00 w

——E2/E1

—=—E3/E1
0.60 ; "~ —a—E4/E1

0.50
rd

40 50 60 70 80 90 100 110 120
Energy (keV)

P v v ¢ o ] Vv oo v o v o . a
MNAN 9 ﬂ‘ﬂwLLﬂﬂ\?ﬂ'ﬂNﬁN‘W‘uﬁﬂBQBﬂi']ﬂ')u‘ll'ﬂﬁu&lu')ﬂiﬁ&ﬂaLBﬂLLaaﬂUa’]iﬁﬂLL‘UUN- Series 'nmtflumau

224 Hp(10)
Ratio from RQR in term of Hp(10)
1.10
1.00 o ————————— —& ®
0.80 T
o 0.70
€ ——E2/E1
e 0.60
—8—E3/E1
0.50
e E4 /E1
0.40 =
0.30
0.20
30 35 40 45 50 55 60 65 70
Energy (keV)

P 4 o < v 1] | L= | v ° W o o
NMNN 10 ﬂS']WLLﬂﬂQﬂ'J']NﬁNWHﬁ‘ZIBQBG]T]G')N‘ZJENLLNH')G]SQG‘[BLE]ﬂLLBaﬂ‘Ui;“SQﬁLL‘U‘U RQR ‘YIQWEIEL'L!L‘VIE’)N

284 Hp(10)
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Ratio
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Ratio from N-series in term of Hp(0.07)
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MWD 11 ANWULFNANNTNNUSYIDNTIFIUYDY YBIHUINSIF DLaaLaNUMSIFUUY N - Series Niane

Twwnenves Hp(0.07)

Ratio
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Ratio from RQR in term of Hp(0.07)
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2N 12 ANNLEIMNANUTNNUS VI8N TIUBUNUINSIF lataduaanumeaduuy RQR e luwnay

2N Hp(0.07)
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Comparison ratio between N-Series and RQR due to exposure in term Hp(10)

X

i ———
e

0.80 W —=—[E2/E1 (N-Series)

—@—E3/E1(N-Series)

[=]

s 0.60

o —a—E4/E1 (N-Series)
0.40 E2/E1(RQR)
0.20 —=E3/E1 (RQR)

—&—E4/E1 (RQR)
0.00
30 35 40 45 50 55 60 65 70

Mean Energy (keV)

2N 13 NNNULFANNFUN USRI NTINVDILKUIN ST IDLladuaanua 59Uy N-Series uaz RQR
nmalunanves Hp(10)

a L4
AU

msdauiisuwsiuiasedlasmlvagldmmnaspuaFiduuy N-Series Aifanlnadunwdsnueglu
Frfiuay AlFdusiimwuesSidusudasndsny FazuandeiuaSiduasengsdnldlumsanadiase
Sudanusdnuinm Geilisalnadundsnuiinii Tosfuediuaievamdsnuuassumisitldlums
a193Tiase Fawamsaneilewunen Hp(10) anarisduuy N-Series uaz RQR g luga9 1,773 - 1,993
Uar 1,863 - 2,563 USV MUAIGU Fananlanna5ed N-Series Aenlngidsstueniimmwualumsaeed
#t 2,000 pSv laswmzdreanudedngfiaaliiuaaatenasdani 60 kV dwiu N-Series waz

I
o~

g 100 kV dw3u RQR FeaziiehanuuandaiiuaineSanassdnae + 10% # Hp(10), Hp(0.07)
waz Hp(3) (m3ud 3) dumnazthlvlFonulumsineiamusmasedlunuseditaseazaasiiasan
FrmnssnuLazmanusdnduamasaildlumsanniimnzay
dwmiumsdnmenuduiusiusevinseniuiovasndn ALO_ fidame C veuuiuiasdlaeausa
FmadaaSaduuy N-Series waz RQR wuiaziisnwaclndidesty daflsumumimasndsnuiily
lunmsae Tegdandiuwes E2/E1, E3/E1 uaz E4/E1 289 N-Series asiimgani) RQR (m‘wﬁ 13)
Tosawzdandiuas E3/E1 uay E4/E1 fifeagluge 0.80 - 1.05 uaz 0.21 - 0.47 amaey
Faunamusnhdayamaianlilumsdnmeusinasedlunududiditeiy wesnudidsninm s
Puunwisnuiwiuiefidldsu anmsliukuiadidleeauss ju InLight-LDR Model 2 anifuia
aiuialuudazdauninsanmusansiu fezasdimsanmiindsludiueaimsasnneisaansisd
Afadeitldase Fefivmedssian Fasfidnvasrasanadundanuiiuandedy nudssluuuienasd
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Relationship between Count and Energy for Diagnostic Radiology Yootthana Bangmuang and Sirichai Theirrattanakul

Relationship between Count and Energy

for Diagnostic Radiology

Yootthana Bangmuang and Sirichai Theirrattanakul
Burean of Radiation and Medical device, Department of Medical Science, Tiwanon Road, Nonthaburi

11000

ABSTRACT At present, radiation is used in many fields including medical diagnosis and treatment.
Thus the radiation measurement is necessary for monitoring hazardous for occupational workers and
patients due to radiation. OSL dosimeter InLight-LDR model 2 composes of four AleS: C elements
with different filters is used for estimating the personal dose. It is used to evaluate the personal dose
from the different radiation and energies in term of effective dose, equivalent dose at skin and equivalent
dose at lens of eye along with analyzing radiation energy.

In this study, OSL dosimeters were exposed with x-ray for calibration in radiation protection
level and diagnostic quality control level by using radiation beam in term N-Series and RQR,
respectively. Tube voltages in both radiation beams qualities were similar for studying relationship
between count and x-ray energies. From the result, the ratio of E2/E1 was approximate to 1.0 in all
range of x-ray energies. However, the ratio of E3/E1 and E4/E1 increased numerously by x-ray
energies. The result can be used to determine the diagnostic radiation energies by comparison with
the graph between E3/E1 and E4/E1 with mean energy of each radiation quality. Moreover, the mean
energy determined from this study can be used as reference for further studies for determination of
mean energy of the dose in diagnostic radiology and the study in lens dose for interventional

radiology worker.

Key words: Optically Stimulated Luminescence, Diagnostic Radiology
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