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A Study on detection method of oxytetracycline

in cultured flatfish

Su~-Hun Kim

Department of Industrial Life Science and Technology
Graduate School of Industry

Cheju National University

Supervised by professor Jae-Ha Kim

Summary

Direct muscle sampling method, simplified testing method and
HPLC method were carried out to detect oxytetracycline in
cultured flatfish. Muscle sampling method has excellence point of
confirming antibiotics existence directly on plate without any
particular processing of sample, but It is impossible to identify
antibiotics and also improper to make quantitative measurement
of residual antibiotics.

Although Japanese ministry of health welfare standard simplified
test could be used to test degree of residue which is specific in

oxytetracycline by using pre-treatment method of sample, sample



pre-treatment is complicated and needs much of manpower and
expenditure and results could be differentiated according to such
factors as testing strains therefore, testers own judgement could
be involved in improper standard concentration levels.

HPLC method a instrumental analysis method need costly
instrument and skills in handling, but shows excellence in
analysis and quantification of analysed results. since minimum
detectable amount is 0.05 ppm in cultured flatfish and residue
could clearly be detected around 0.1 ppm, the detectable
permitting standard HPLC seem to be most suitable method in
judging of necessary custom’s clearance.

However, since great time manpower and budget are necessary
in pre-treatment of sample and rapid custom’s clearance in great
amount of inspection is difficult such method as ELISA which
could be rapidly tested in great amount of samples might be

further studied.



1.4 &

WTO AA ¥ @& 3710 AF F9 dz SUe 4
2 29e dnit Zrsa Qo fAEe te TAEHR gy A
FEo] AF(EY) F2 7MEE AFAA AA=HAY, ARE V)
THe] o]ggozA, &3 EFol EY HAY 4F WATLE 2
9 " A F9 B AT dFE v § QUvh old] wet F
Fo& FAE F- YA AFNY AFFH A E A HG UIEE
A2} 943 Hesn 1, 79 A= Fsleld 43 JIE ol
9] 48 F& FAENE BB - FEANFLEAN AF(HE) Y
B3 §3& Hin vt

HAd Fa9L 23 YA g TEsE AefolA "ot
oF ¥ HFY FHE AHAA UM ARste FHde] da=
A gAdsn ded, AFE] HE 44 ool 1457049 dA
FA Ao A A 99498 0] HAE D JH AFER HATAAY
4493, 2000).

FAAL AL 947 ARE Add A AE delA o
o FE U AKFEH, AFSE oA oY (FK)e TAY
S g wyol Byt wekA Hoig AAAH &dd BAA
A7t zeEt oo oj¥e] Hu dHe o7 HAH £4E 4
WEl7l 95t HUAR™, HEFDACIE™Y, AEE, Ao o ¥4
A} T2EA, 254, %A § e FESES Y & A
SEHA P2 AREsta UASh(3 T, 1997:% F, 1990) o]€ FF
IJEL 5 F 94A /E% %2 oAFd AU BARaA Hel



ojE kFol TRA AFE Aol HAANUL A AANE 09
o] ¢kAlo] ME RALE doA FAA WA, AFAUFHEE), 71¥
of 4t T FT %L 7 (4F, 1990) ol oK E ¥
F& X UF, EU, Q8T AA 43 T8 AHEHE A
et Fok T dA 710 FE 73T A7 AR JFHRFA O
3 71EE Fo FAA 2 4F A AEFE FAE s U,
Aol 785 oAF 2 T8 AEEDT VITEFLZRE olF
GAEY AF 54 AFFE AH5H2E FA BAHS ZUH
data glow, Hesti A% g F3E2Y MLE fstd ASH
ATE AP o

Oxytetracycline(OTC) ®H EgtAle]EFdA A EFE IH¢IA
R AT AFS JASte ATEH) o ¥ g4E Y
Bt A4 2 AR Fo2 Rokol folax, & BAA ¥
3t} 7hZo] A, B FY BN AF oY m B A4
o 4 ol&H: v F ALY *AJ AHE AFYd §FE
AAZE & 7IFoldez BE AFI}ALE dee X AYF
(steatosis) & 3t 7]Fol g vetd & e Burt Jon FE
AgAA IHF Fod o& AU} fE, SGOT, alkaline
phosphatase 97} A%, JAVFFTE doides Burt gl
(Nicholas and Mcdonald, 1985 ; ® %, 1990 ; Stricker and
Spoelstra, 1985 ; Zimmerman, 1978 ; Hopf ¥ 1985) E3§ o}fd]
ZRE FEE Ad QA AL 7F B FF FAA WY o
A7 ez =7 BAL AA H4¥Y FE U o9
FAO/WHO #% A¥F FdHYU3(CODEX)IMNE §FF. OTCH
Y AF 3HEAE OlppmeE HASL Qo (Codex , 1993),



T ME BAEAR 1A #1996-10 (96.3.4) % A OTC
0.lppm, HESA]EH 025ppm o2 Y& YA B} 38
718 wA AR U3, T Ade &3 A 4099 Fok 7
& Fo| st AUrh(AFA e G4, 1999)

ol fu &F TLERE IFE, FAAE BA FEV A4 By
S2E AESH HAEY, 71714 BAY, 99 #3583 F49o] o
€9t AEHU ASUL A ARE FAH oL AU F2 A
B F29L 9 AV)9 Fo] txAd FFAIZ, T RBE
o] =TE wAGAN WAE AK AXGY ML Tt FA
Ed AFE FYstes Wgez AESA HA Y (bicassay)(ql,
1991; s@4AHE, 1995, = F, 1996)¢12tnx Fu}, o] Wy o
o] ARE FL vgoR HAA AAFE & Uvke FHe] 3l
2aol AR o §HT ok, nlgEe 4R H, F& A=)
el mE Ao wE APl BolAm, TFE P4 2
Ao AFFST Y3 2L & P& dHol QU 29 EE
o] R} o] AP FF & JIEXNT A FE Wsid
FAstE 27l 2T A ASEC e 7EY SolAo
Hold 71714 Aol ®el o]88th. ZF F4 EAY AE
ol 8HE 71714 EAYo=ZE HPLCHigh performance liquid
chromatography) 8 ¥ GC(Gas chromatography)jo] &2 o]4 @
o olg F WHdME E£Ze] olF dAHE 174 (stationary
phase)¥} £ujo] o} o]F3l= EA(mobile phase) Alo]e] Huj A
ol wel ¢ ARF EF9 olF & @A o439 5
=49 Hde F5FE Vs, F&E #48& 237|(spectrometer),
WA FE7(radio detector), ¥ FAE7](fluorimeter) 522 B F



37t Rolstth. 7171 24 o A HEME nrte] A
o} ¥4 Al¥g Fag sta, FA wet A dAg gl g
aetE ol 3t Fo TAHS I Jou, Fo4H FE: AL
- w3 ZAFd g (=7 Aoy AEF AFHA AR} E
838w ofg HFT Weln. AA sHEZA|FUA(De Wasch
1998), #H U A A A (Moats WA 1998), 7= &A(Bauer JF, 1990)5 o
g FAA7 71718 BHYeE HEHY HETY A ZFR A
Atoll o] &=3 3, FWME 4% 9L $F Foli HPLCE o
€ OTCE a#zxo® A& (FETARE, 1995)

] 2go] Y #qA g olgsld FA B EA #FE
geletn, ZFHE FHE <+ U+ ELISA(Enzyme Linked
Immuno Sorbent Assay)¥He] o] €57|% & tu, HPLCS GCH
Mstel AR AN MR AT, pAGR) Be AZE A
T3 £ e FH dEA Hznr), 27l 7l AEFAA
H E 2 Alo] & A(De Wasch 1998)%} salinomycin(KennedyDG1995)
T ¥MEEE HET 7 e WHe] FYFH HHd o&Hn
Att. o] = TLC (Thin layer chromatography)(¥l, 1991), Al
A 94 83 AEH(Charm 1980)%-°] A &3 HEd o
453 Ak '

AFEWe] FAEA] AAF F 4T F&o] o JHzZ Qe
2 251 e $£E2FE 909k 648, 949 4928, 983 2,283
€ o2 FEY FUtHe FAd Jrh(FAZA=E, 1999). ¥¢X
FHel A§ oo A THE drgaEtr] A3t ¥ EF ALE
o] 715 g, AFEW YA FAZAA AEF5FA FBA TFH
g AM&%F, AT A B FFF o &Y BAARE



fE el 1999x G FE2d BUAAN IR HEFAU
10 ppm ©]4e] OTC7F A& =0l 28949 FAEE HHo] 4%
# FAYG WA AHY FEH dAeR Zad url A EG
AR, 1998) & @YX F OTC ZFF#Hd dizty AAH #ert
g e s

2 d7oMe ¥F #dA 2 FAE F-29 AAHAM 2AE
+ e OTCY H&EL dtd 7I&% 010ppmes 7HF H &3,
BEALE AT ¥ 4 e WHS FnA OTCY BEHFH HeE
¥, HPLC 4% 52 A83igey, did <23 ZA =54 &
gAdA OTCY H&e ZUHY 3t
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IA=s 9 %9y

1. A=
1.1 34 g4A Ag9 A &5

OTC A&< A% NEgE2e AFEH FH4FAM ASFA ¥R

F 19999 S5€RE 2000d 12€7h4] I FAE HAA AF Ax
2 25 AAE 938 ¥ g2 AREdxn, g dAE 9
A FTHRAYANAN YW Bacillus cereus var. mycocides
ATCC 117788 3 TF=2 o] &3 qrh.

1.2 71¢

OTCAZE 98 2183 HPLC7]7]1& Y= TSPAl model®] +#4
71718 AHg3R2es HPLCH &717]% $&%%9 717l P4000
(Pump) & AlR&ted £uj& XAdHos dAFe] fFHoz Tud
T UAERE L, A& FE9 7171 AS3000 (auto sampler)& A}
g3t on, dolg Hzfid oAM= UV 3000(Detector)S A
43t

Solvent Bottlellol]l Sl bubble2 AAS7] 913 He 7t2& AHS
Fgow B Ay ARt AFEHY AZE X2IY 4L VT
TSPAtel A 2%t ChromQuestE o) &3tH ).

13 Ao 2 ¥EFE
2 Hge AH8dE AgF FASAHEZA]FE EEF, Anhy
drous® Sigmartel SFALGL AHEPen ave]l NaHPO,



Disodium EDTA, Citric acid monohydrate, Oxalic acid dihydrates
¥ EFL 4399, Methanol, Acetonitril® HPLCE& A4 3
Qom ZFEE 18MO o4& AHE HY

HE)+= PTFE filter 0.45um, 13mm, Cellulose acetate filter 0.45/m, 25
mm, Whatman GF/B filter® A}& 3§ em SEP-PACK C-18
Cartrigex "% WaterAl #A|F<& AMS st

14. B. cereus A 3d 74 =4

A RESIT QW B. cereus TFE nutrient agar B iAo
A 30C, 1841 Wi F 2o AE HdF 5 mE F& Zo} )
G Hyo =HF F 30CTAA 79 vidstHch wF F o2 d
g F3ld 80% oA olE7F HAEWH P H glass beads} A
A 20m-g MG el Wi, EE0] F& B& F 65TelA 30
B2 493, o 3000 pmOE 10¥3F VHES] 45 A
A%, AEE 97 AT 20mE 2HF AA LAY B o
HAE 33 WE% F 3 AAE) AHdS 20mE FU 2H
NAF 65CAA 30€3r 7hd @t thA] 3,000rpm 2083 94 &8
¥F F5EE MAF AFES T AYYESd A ERHAA
o] & olERFFAo g @} o} EF-f 4L Antibiotic medium No.8#j
Al £F P& FAPRez 10° - 107)/mo] HES s 24
&3, o8 4T WAz RAste ALgstgn.



sample bacteria

!

mix with bmé saline solution

!

inoculate to Roux Bottle (Nutrient agar)

d

collect bacteria after putting 50m¢ of sterile distilled water
d

remove upper liquid after 10 min centrifuge following 65C, 30
heating

repeat washing after mixing with sterile distilled water
{

mix lower liquid with sterile distilled water

l

re-heating 65C, for 30 min

l

dilute with sterile distilled water

d

refrigerate or freezing storage

l

plating

Fig. 1. Preparation of culture media of B.cereus
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2. 88
21 MAESA WYL o] 8T OTC AEY

211 25 43 A4

g9z ANEgE€ 1 X lem & AG¥ ¥ Bacillus cereus var.
mycocides ATCC 117787} =48 H¥ wjA o &HFx 30T
A 18A1ZF Wi FEte) AS AAfY A7E EAEAT

2.1.2 o] AP

dXe A 7hedt & ALFol AA" TF =3 10gE doiui
uld sl FAF A7) F Ethylene Acetate’} 7% citric acid
buffer 100m¢ E7bstel % EEZ)Z0 n-Hexane 100nL& 7Hatod
SR wiFTF 3500mmeE 1083 YA #2359, n-heaxane
o]9]e] e FHild A7 FEIF BAHE PS-2 FtEHA
T4 A7z, dEdE 28 9S8 40T JAFEFH7404 T2
AN I T FRES 1.36% KHPOEHo2 BajA vt §4&
Al B2 gaad A 10804 A=E A2 EFEY 02 ppm
& AA g=Zdzas @4 AAE B8 S For 30£1TAA
17£1TC AFEe 2Egq2ag NI T AAFQELER)
°] 0.2 ppm(l4mm)°]/3Q) R-E FAoZ HA Tl
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2.2 HPLCE 988 OTC A& 9 AFY

221 A AA

gae 28 FHdA bg AEE MFHAT F, EDTA Mcllvane
buffer 20m¢S F¢43&tx, 283+ homogeniger® #3 TAZAT.
Homogeniger probed] €& A&+ EDTA Mcllvane buffer 2m=
A ¥, 28 F< AT, 3000 rppmolA 108G KA EAT F
A5 NE 3t JMES EDTA Mcllvane buffer 20m-& 43
7hated 233 WRFF 3000 rpmel A 108 A48T F 354
adte BAE 28 WL, Had 45 60mE 28T AFE
3000 rpmellA 1083 4 &t AL F Whatman GF/B
filter(@0mm) Fo% WHAT ¥, C-18 cartridges] AT L
A ERAA NadL ¥Pch(ldrop/sec). C-18 cartridgeo] 33 =
o 10mE A F £7)(%58)9) MeOH 20m 2 §&(1drop/sec)Al
2 F 40TeAN AF %539 MeOHE &3] 3HAZ £ olF
A 494 1mzZ &A1 F Acrodisk 13CR PTFE 0.45um filter2
A3ste] A PERo E4o ol &3t

222 HPLC¥HY =34
Cl8-column (3.9mm X 300mm, 10/m, Waters)o]l 0.01M oxalic
acid @ acetonitril - MeOH ( 7 : 2 : 1 )§94& ojFAoZ 39,
0.4mlYming] f&22 A& 60wE F3o, 350nm 4 53]
A OTCE ZH&stgth

_12_



sample bg

d

adding 0.IM-EDTA Mcllvane buffer of 20mé
l

Homogenize

!

Vortex mix for 2min

!

centifuge (3,000rpm for 10min)

l .

taking upper liquid into another centrifuge tube
l

into residue adding EDTA Mc buffer of 20mé
l

Vortex mix for 2min

l

centrifuge (3,000rpm for 10min)

!

adding upper liguid into former centrifuge tube
l

into residue adding EDTA Mc buffer of 20mé
l

Vortex mix for 2min

_13..



!

centrifuge (3,000rpm for 10min)

l

after mixing all upper liquid centrifuge for 30min at 3000rpm
d

filtering with Whatman GF/B

!

activate C18 cartridge

!

drip into former filtrate into activated C18 cartridge (1drop/sec)
l

wash with 3rd distilled water 10mé (1drop/sec)
l :

elute with 20ml of MeOH (ldrop/sec)

!

evaporate at 40C

l

dissolve into 1mé of mobile phase

i

filterate with Acrodisk 13CR PTFE 0.45m filter
l

HPLC(60x¢ injection)

Fig. 2. Pretreatment procedure for the determination of OTC
in flatfish by HPLC

_14_



223 OTC ¥4 A%

£E 99.999%9 OTC XFF 10mgS #e& 10miol &322 F
3AEF+2 108 34389 100 ppm EF £94& TE g 100
ppm EZE&dL olFA Loz 1008, 200u, 100088 343t
lppm, 0.5ppm, O.lppme| =HA 3z, 7] 60mE 71714 FY3o
EE AL 7.

224 OTC 844 2 FE A%

OTC %289 100ppme AA4 YA 5gol 604 FAT ol
ANE Bgel oo AEE A BE A6 AzE FYsd
ot 2RFOTEH N5ee ANNAL, BYA NN B
EE 0ed 42 of AN

AN 851 OTCS) @
H4e =
Agol @ra OTCY %

X 100

DX A &9 peak area < EELe =% . 1
OTC $%  gz899 peak area ABEA ey

_15_



225 HPLC #4{A] OTC9Y &<l

Al&¢] HPLC chromatogram”’¢] peak’F OTCUA A %E #13
719938k, 1.0ppm OTC EFE £d3 9z A =2dA HPLC
chromatogram 42} 7% peakol Al spectrum pattern®] SAIEY .

325nm g ~37omm 3k Gl 9] OTCEEE N =3a svlwsie 22
Z ko] saol FAE A OTCHZ peakE wdt Ao
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1. 2% FAF 328 9% OTC 2%

HPLC £4] A#5 =7t §87 g9 Ns82Rg 252 A3
o A Py 23 Fu WA A% AXNHEE)E #$AF F
3}, Fig3 o el vle} Ze] 02ppm OTCE AFH 2§ FAE A
golE ASAR o] &<l €en, 0.08ppm, 0.12ppmA] Bl &
S AAZHLER) AYEA %oy Figdell = gxg 2%
& Zol gEoxdd HAF 4¥Y 27 OTC Olppm %H HE
o] oy MAZAE 7|zto]l e wet AXFQHIER)Y 27
7t ES g5

=% APy A% FAEHol AFH AZAAN pUEA TP
o) NgolA FAA AF F5E B ¥ & 9oy, FEnA
e FAEH0] old T E Edd dHAE A% AR Fo] Y}
T oA (G Wgol YElUAY, Ao FAAd ZEA ol
e Tol 298 AT A% AXD] 299 Fo] o] F43d
A7 E U8A R SRR Bgo] vYEd 5 At ®
& Fig4olA Hents}l o]l A& 712% o|4o] ZFHo A=
e FAFel ol .29 HAAY 2o &Y AFAE Qe
NGt AAdx 23 ez A8
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m 02 o I8

d I
L

Fig.3. Direct bioassay of antibitics using flatfish muscle
(a:0.2ppm b:0.12ppm c:0.lppm d:0.08ppm)
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Fig.4. Bioassay of OTC at different concentration using disk
paper method

A: Passed 2 days after media preparation
B: Passed 3 days after media preparation

_19_



2. o) A @R 9% OTC A&

g9x AlE FZ29% OTC EFEA4T &5 N7 U= 23§
Foo] ¥, A5 AAH] B FFE HAF 3 OTC E
&89 010ppmeldAA ASAAR-E &A= YA =3 FE
Z1EFe 49 OTC/F RHE BdA AR FE2AAE FHT A
§ AAEE A T £ AT FolAFEAN AKAX T 27
7} 14mm °]3¥ A% OTC ¥A4dez2 #FE stA Hed FigdA
A& FT7) 012, 018, 20 ppmQl A BNA A8 AAF A7}
EF ldmmolde g2 ¢4 @A HUuoh 234 tabled X Revist
Zol ixE AR AR 4 Fo g FLF F=9 AFe} &
Ay dnst g29td 4 3, A& 71£%9 010ppm oA 4 A
Age Z717b 712X 14mm Boh AA dede F47h el
AAL Ao mE AFE7 ¥n, A3 Bl glojMdx A8
Fo] MAE A7 24

Zto] Al¥H-L HPLCY tE 7]713 B4 el usted =3}o] 7
Wz, nrbe] AulE BoE 8kA ol YAEF IR BHAA
Haszn e #Wyeltt. a2y, dgd o8 AR F&Yo]
OTCel Holxez 3¢td FERoZ & FTHY FAA 9@
g B o= ARE WMLy oy, e HuRse @
AR} &3 AF7E FAF AU T 2F9 FAAZEY 5
A FAADE Bolxog HEF}uA ¥ AR U4 e ¢
A3 wjAANZ gle BAE /X2 vt £EF 2F HE VEF
o] Fmgl AL HFo] EIFF A7 21, 948 A A
Aol g Foh 53], TFA wak Ag Ao oiF A A
Z%Fo] A dedX |, B. cereus? AF OTCY A HE: &4

..20_



Zo] O.lppm ©|X| % B. subtilis®} M. luteus®] A9 05ppmeolA
o] OTCHIE A& & + Ut 4% FFE AT ZF oo
AE€ $Ad 4TS Fo QULE Algd IFvt"HeE A, 4F
e A, SE2EATO Ao, LY TFE olirgr FF
o] gefol wat Ao AR FgS 7A F Aok AY EFF
OFEE o] &3} TFT ol Hou, TRYYNREL oJ8E A5
T AT 4% BE £ Joerz FF U MAUF B o
8 5] of of .
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Fig 5. Detection of OTC extracted from live flatfish
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3. HPLCZ <18 %& OTC A&.
31 ¥F A FA

lppm, 0.5ppm, 0.lppm OTC E&E-89 50uE HPLCA F3te
Figb#} 22 ¥F HAEAH-E Ao, 5% thy] peak area®t peak
heightele] A@AlE 09975 ~ 09989 MAZE nxe FBAHE B

.ot

OTC (UV3000-350nm)
Average RF: 3 8984¢-006 RF Sthev: 5.76352¢-007 RF %RSD; 14,7895

Scaling:

None L5Q Weighting' None  Foree Through Zero: On

Replicate Mode: Replace

Fit Type: Lincar

y = 4.22460¢-006x + 0
Goodness of [it (172). 0.997638

Fig 6.

Pegt OTC -- ESTD -- UV2000 350nm

ey
Pl el X

0L

Gl OG0 VHLLE cani

Standard curve for assay of OTC(Oxytetracycline)
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Fig.7. Chromatogram of 0.lppm standard solution
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Fig.8. Chromatogram of 0.5ppm standard solution
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Fig.9. Chromatogram
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32 OTCH 3%

OTCY 3+&& F3t7] st Jd4d dA <5 5g9 OTC &
& gde F93o 0.0lppm, 0.05ppm, O0.1ppm, 0.5ppm, 1.0ppm &
=7t HAZ F AMRE FE2H UE YJ5EE AR Tablel
of veRhd uie} o] HE B% HEY Y3 HFEE Yl
=2

Table.1l. Recovery rate of OTC spiked in wild flatfish muscle

Amount of
added 0.05 0.1 05 1.0

OTC(ppm)
Re / Co 0.83 0.86 0.85 0.87
Recovery (%) 82.56 85.63 85.52 86.84

Re : Recovered peak area Co : Control peak area

_27_



33 28 84XF OTC A&

1999'd 5958 19999 129 74A] A4 g3 @XM OTC
ZFFE RAS Y Table2 oM B £ e vleh Zo] AAF 93
" ZF 879 AaFdAM HE 71E€% 0.10ppm o442 OTC/ #&
Hlo] A% $AL e ARE Wz AAY 25%0 HF{c),
Yd2E 687 7490 2 42%, 47%2 " =L RAHFLL B
Rt ol 6, 78 AL g 7IFE vAE FH o] FIEE A
7ol R0l OTC Fokeo] F7h%d 7190% Aol A Ao, 8~12
4 7tA] BE 7120 #aHEA OTCH uwhe &L 48
t}' .

OTC %38 ALY A3 Figlool X Bewtst o] 350nm ~360mm
dA A FA=E HAE & F Ao 28 AE=dAME Figll
7} Zo] OTCotgo] ¢tax] Ratm FFo| Y& BAF3 Y
Figl2+ 599% W ~6.008 914 0.24ppms] 315 =0TC Peak ¥
A2 HEMRA A =dM e Figldd 0.16ppmE OTC #73e]
Figl2e} 27 4olsht 325m~375m 3ol = FA4He OTCsH
< olF1 glo] OTCE 350nm~-360mmell A Hdje] FFAHAE =t}
T AE YT £ AU

dxlel gl OTC #%71e 40¥98 Astn Yo &0} =
Wl &84, £33 409 &<t OTC %€ X312 I, ag8guv
FAHog F /N7 BUddE AY A JAE A Y4A T
A7F tE o]FojAm AUt} 53] L TEP dEH AL FAY
A A 712 F& % FURE gald AFe] P 2F
GAEE 40 H3 Uk

e FU dFe olfFE YHog FYANIE F4d9 5A



2, ol HA AAE A FPEA S €43 FAE 7= A
Ao, &4 dAd tig 2uAEY AHE S, BT
A2 £E& FA37] A% F& 7T £ A=E A
dta, 543 FFAdol 32 FAAR OTCE dAAY, FAA
AHEE 8 7 Sl @ FoldA oE TAEE FLAF F e
ARHQ FAYe Mtx WS ol st &l



Table.2. Detection rates of OTC by HPLC test

Percentage of

Month of I\;:I::;TZS Passed P?::;r::; Rejected
Samples(%6)

May 14 11 3 21
June 12 7 5 42
July 17 9 8 47
August 4 3 1 25
September 3 3 0 0
October 4 4 0 0
November 29 24 5 17

December 7 7 0 0
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Fig.10. Spectrum at time 6.04min of standard 1.0ppm of OTC
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