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nMsenIeNsiaiiuenguanndeaduandn
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lufaudidianuda vaan

dven w 09w waz onfind Indgeeined

ningamnuazaNNUaanie1ms nsNINENA AsMIsUNNg auudnuur uuny3s 11000

UnAnEa feugiiionuiiaduud Yeani Wnethwmilwassund uanwutamid 13endn sandeas-
Foadu waniandu wazrsaiandendu Fuilumujislunduaondendu ioldiusmumnivans
Tumamnziaesds waldlumsinm Jasiu wesdumswdydule  inamumnuazanuloaassams nau
Inenen asmauwnd Taifaquse sdiesihsslnaendeesent jhuzsngueanieaauludausianui
NoansenIn U 2542 84 2546 lagasadwnzviiednmedslasnlasnnwsiioveaunaivss nmw g
(High Performance Liquid Chromatograph, HPLC) 383tas124iiil#nsaa aﬂuLﬁaﬂq”ﬂi Gty Aauthanld
#3579 auganANlufeiaeinsngn auaNNgNABIeds  uaIINNNAPIANREUFEINNNONTI -
Fourauludwdidanuis voan MauamsasIvienzd Sunudsthananue 1,727 datha ldud fainae 1,680
e AIMunsIN 16 eaaehe uazdeen 31 e wunlfiuznguaandonauand 41 et Aadlu
sowaz 2.4 Muunilly sandeandendu 37 et Aadlusesar 2.1 weandeedu 1 dedn Aadusssas
0.1 uazARBLANTAIY 3 Mt Andusasaz 0.2 NUMIANANTINAUYDIUANNTIATY LazRBDLAANTEAAY
Tufsnaan 1 deee sanflaandendu wazaaawandandu Tudsuna 1 degn Medsiiivina
20NAANTIFEAAY UazABLAANTEATY NINNT 0.2 Fadnsuaanlansy uhiusesas 1.3 uas 0.2 PBFIBEN
Mavmaamuddy dayafildnnmaiensiiliiissnaums samansasnsgimnzdsmnuistymmsand
apsenUfiusndguil  woshdayalulfifluwnmetlasiy wazaatiygmmsandeasenufuslumamnzas
iilarnuanaseussfuslng uaziilans vaan
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Taatuldimsmuguaumneesanns  wWueanIndy YanNUUANENTITHIZNS

agdnnaialvgn zewnde lagwmzds  nespueImMsszniedsznd (Codex Alimen-

naeudiiianuiia \eanfilaanmswnziaes tarius Commission, Codex) l@MwuLAM MRL
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iy “alnesugiavanyesdseina Niinwu
daymmaanamsyasenUfzoueg wu Tull w.e.
2533 n3enyN 50 Alszmadilulaasia
wueanFaandaaduanailuganaraug
P & Ao v o g
Wanude vaanihuhanndsemalng Ml
Useinaduinaanasnmsmsasa auiaigh

299900 B0ANHeAIU luena1em (giant prawn,
Penaeus monodon) Biiszeu 0.2 Tasniude
Alansn® waz Ussmeansznsn 190 22ty
#4231 (W.6. 2544) (3p91950eN “ATanANg
myvuasandnaNeaduandeluninain
Tafiu 0.1 fFadnIudailansn®
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nguaandeaduluduudifianulis vaanaua
U w.e. 2542 69 W.@. 2546 LWDl¥nTIU
UMIAIMS ez INNA NN T -
daaduludenarcugidonue deainiiee
ey lull we. 2537 89 U we. 2541©
sumsdnsuuldunsldinandenduuas
paalaaTaaduluninara (giant prawn,
9 9
Penaeus monodon) filﬂﬁ"mﬂi’m (giant fresh water
prawn, Macrobrachium rosenbergii) LLazfj:'ﬁ?lTJ
(white shrimp, Litopenaeus vannamei) 283a)
v 1 1 Y
lemasenuil  wihsvuinedasdunasy
wasgUsznaunis nsahluldlsznaunis
Ansanmulevisun ladym  sunsd@nen
wImeianz Wlumsihendfiuzanlyly
MWz ieaatdymnsanaie MR
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umMiaunud wazlaaansearuslng

274 =

7 ALazIanIs

9

MININIFIULDS 13LAH
13NIOIIIU ¢ oxytetracycline hydro-
chloride (OTC) 2®N Sigma, tetracycline
hydrochloride (TC) 284 Sigma, chlortetracycline
hydrochloride (CTC) 284 Sigma
15LAN methanol (HPLC grade),
acetonitrile (HPLC grade), oxalic acid , anhydrous
dibasic sodium phosphate, citric acid, ‘ljf']ﬂébu

(HPLC grade)



gnguaaNaaduanalufudiianuia vaan

¢ a  su

Yuen w9 waz sriiwg Inddeyainad

MIHITN 1I9AIININIFIU

@3N 1T8TNENINIFIU OTC, TC uae
CTC (TC stock standard solutions) b methanol
Toglv sudazzfindianungy 1000 lulas-
NINADNDIINT

LATEN 158EAIENINTTIUNGNLANT -
Fanau (TC combined working standard solution)
ANNLNTUDDY OTC, TC waz CTC Wy 10, 10
uaz 20 lulasnsudaiiadans emuaeu lag
Ywle 158z830sgIU OTC, TC waz CTC
wadu 1000 lulasnsSuaaiiadans 0.25,0.25
uaz 0.50 Jadans mua1eau L "l volumetric
flask (A& wazUsuUsinasiu 25 Jadans
@78 methanol

WiBa 1saraeiie enTINNasTIY
ANNLNTUYDI OTC wae TC 0.05, 0.10, 0.25,
0.50 uaz 1.00 lulasnsudaiiadans muaiau
WazANNWNI LB CTC i 0.10, 0.20, 0.50,
1.00 waz 2.00 lulasnsudaladans muaau
Toatle 198ca18NI0ITIUNGNOANTEATY
¢ail 50, 100, 250, 500 uaz 1000 lulasans
MUAAU 1NNNABNAIY methanolic oxalic
acid 6 193805 wazUSuusinesitiu 10 Haddns
Fhenhndu

NMILEIUN 13LAN

0.01 a3 oxalic acid ta3aulagazae
oxalic acid 1.26 n3uluthnay wazUsulsanas
W 1 a9

0.01 Tua§
3enlaaazae oxalic acid 1.26 NS4 11 methanol
wazdsudsinasiu 1 das

Mcllvaine buffer-EDTA pH 4 wwsanlag
9¢918 anhydrous dibasic sodium phosphate

methanolic oxalic acid

28.4 n5uluihnau wazlsulsnesilu 1 509
wae citric acid 21.0 nsxlwiHndw wazdsu

Usinasiilu 1 8a5 & & 198a18 citric acid
1 805 NU 150z anhydrous dibasic sodium
phosphate 625 fiaaans U5u pH 14l 4.00 =
0.05 la#ndy 0.1 Tuan$ hydrochloric acid %38
0.1 Tua$ sodium hydroxide

ta3asiiauazgunsal

Lﬂ%}awgum'ﬁ'm (centrifuge), LA3DaLEh
(shaker), LA30ENH W 15 (vortex), NIz
n989LUBs 1, solid-phase extraction (SPE)
cartridges 500 Naansu C18 packing : Sep-pak
€18, vacuum manifold processor comprising
vacuum block and vacuum pump, GINTDY
Gagdvinal ‘whugudnany 15 Taduas
pore size 0.45 1NIﬂ§L3J(§]§, Lﬂ%aﬂ HPLC 28N
WATERS %6 LC Module I (UV/VIS detector,
Millinium  software), Aaawyl Lichrosorb RP18
(4.6 mm, id x 250 mm)

mazwmm‘%aq HPLC: column: Lichro-

sorb RP 18 5 lulasiu@s 211@ 250 mm x 4.6
mm id., detector: UV @MNEMARY 350 1 lu-
LA, mobile phase: 0.01M oxalic acid:
acetonitrile: methanol (8991 U 65:25:10),
flow rate: 1.2 NadansGaui, injection volume:
60 lulasans

fada

fj”mzhﬁaml,%q 99BNIINNA 1,727
aode wdaly fenaren 1,680 @a9ee
NMUNTIN 16 B8N UasiY 31 GIpdN
400Nt w.a. 2542 - 2546

NILHIBNEIDEN
‘NepdNNNLAasE LYY pooled
sample®  Tag ‘udradannuIuang gy
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3 dlansu Failueiadie lot teenfuaule
N INUszana 500 nSN Uantddan 1w
@URNNILELD 1NV LY ZLDEAAELATDIUN

A365ILAIISHAIAE
@ER 9N AOAC 351 995.09

NNIIBIIUKS

NeNUUSTINUNTONTEATY ez
aTIFeAaY Wawu = 0.1 Aaansudanlansy
LATARBLANTIFIARY oWy =0.2 Fadn3u

@anlansu

113 $9nanesgIu

wisnlasda 15azargiite 3190319
NATUNGNAINFEAAY Pilenuuduag
OTC waz TC 0.05, 0.10, 0.25, 0.50 uaz 1.00
Tulasnsusaiiadans ANNENTUYBI CTC 0.10,
0.20,0.50,1.00 uaz 2.00 lulasnsusaladans
1 A3ae HPLC Waz $NnmWanassussnig
ANNENTIEY OTC, TC uaz CTC Auiud
Tadin

N15NG BUANNYNHBILANTIATIH
laaenszautiemsnsiaieszanis
JeeimiSnunsanandenay  aand-
waFanay wazennseaay ludie “a3®
Tass avlude Fuilumsiensimuine
@181A389 HPLC 39@89MMsne auanu
andesadiinmeiaaiic”

M50 aUANMMTUL UATY UazdNmMSs
A9 (linearity and range)

@Y 139EMENINTTIUNFUANITEARY
HszduamnuEutuseiy 3 szduaslu 5.00 n3u
va9dagafaiiliny 19wmail 50, 100
uaz 200 Wlasans leAmANNENIUYEY OTC
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a8z TC 0.10, 0.20 uar 0.40 NAANSNAD
AlansuamuaIdy waz CTC 0.20, 0.40 uag
0.80 fiadansudanlaniy musey ¥hehey
Watuas 69 LPHeNEEMIRTI Tt
NN PS8 OTC, TC
waz crC Awvludhathe fuiuilain e
correlation coefficient (1)

ASNA BUATATINAYBINITATIAWU
(limit of detection, LOD)

T#an signal-to-noise ratio WNNNNNID
uhiu 3 (S/N = 3) Tagdensimathefidiy

1sazarsanasuldienuduiuees OTC
TC w8z CTC AU 0.01, 0.01 uaz 0.02
fiaanSudenlansy muay e 6
MaRIANTethemnammasaNNE T
NANTMNNATTIN wazmLdsauuINasIY

MG BUMAATNALBNMTINBIUIINE
(limit of quantitation, LOQ)

N 1SINaIPUNENeaNTeeay 19l
AaNNENduluaIaearas OTC, TC wag CTC
e 10 Whaee SD a9l 5.00 AN VBIMBENN
ﬁ'ﬂﬁl&iwu 151} (blank sample) 3tAT1EW 6 %
MDA NZMEN  HaununWINeIgIU
AMUIUIAD percent recovery LLazﬁ’lL‘I'j'ENL‘Uu
NAIFIU WWNS (% RSD)

MING BUMANNUNY (accuracy) TugU
SpHaLYBINISNAUAY (% recovery) WALNS
N BUANNLTIEN (precision) ’lugﬂwmﬂ'ﬁtfjm—
LUUNIATFIU NWNS (% RSD)

@Y 158EMENINTTIUNFUANTITEAFU
fszduanudndudeiy 3 szauaddudiadhs
fi’qﬁlﬂwu 15tmanil Taemmuaan interested level
289 OTC, TC waz CTC AANNENT 0.20, 0.20
uar 0.40 Naansueanlansy (Hy 19azas
MNTPUNFUAANTAGY 50, 100 waz 200
lulasdens ludeegnfanaiavin 5.00 5w



gnguaaNaaduanalufudiianuia vaan

¢ a  su

Yuen w9 waz sriiwg Inddeyainad

Tgehenudnsuienziludietheas OTC
a8z TC 0.10, 0.20 W@z 0.40 HaINSNAD
AlansuamuaIdu uaz CTC 0.20, 0.40 was
0.80 fiaansudanlansy muay ¥hehey
Fatuas 6 91 udIensEudenfumsnen
LOQlagnea auluiut@adIny (withinrun) gy
ﬁUﬂi'lWN'lG]’ig’l‘lJ MU % recovery Lﬁ.a
N6 aummmLL&JuLLa:mLﬁmwummgm
“Windiiane auAnNTis

N3AIVANAUNMINEINITIATIER

Ww3auyn 4 20 eaitafiumsniua
AMNINYBINTIATIEVLAEM TN AITDEaYDY
msnauAuesll Seszidatheiiling 15
ﬂzj:&lﬁl (blank sample) L‘ﬁ'a@ interferences Lag
hathafitiin 15NN IPIUNFNANNTEATY
(spiked sample) ANUANTULBY OTC, TC Wde
CTC whAU 0.20, 0.20 1ae 0.40 NaaNINGD
Alansn muaeu Taedagaaghemiin 5.00 n3u
By 158TNENATIIUNGNOANTIATY 100

Talasaas waziha I TP NI NN UMIBEN
Un@aanaiSlu AOAC 351 995.09®

LNAINBUA HIDNIATFIUNIBUA

Ussmensznsn onane 1 anfuil 231
(W.6. 2544) (3999191571 8EN “ATaNA Mvue
pandlaandandu ananlufinaian lidu
0.1 fadnsuaanlaniy wazannsgIu Codex™
Taidu 0.2 Findnsudanlaniy

We

Ms51ne auaNNTuL uasIuazdens
ANLA WU AN NNUSTEWINANINLTNTY
29 naspuiiinludee v OTC way
TC 0.10, 0.20 waz 0.40 NaaNSNGBNlANSH
CTC 0.20, 0.40 was 0.80 NaanNGaNlansy
Sumuilain  fdenadul “uaselasiien
WN‘IJ‘szVl%{ % ONNUS (correlation coefficient,
1) 284 OTC, TC was CTC (Tl 0.9999, 0.9999

(e 0.9999 muaau  (MWh 1)

200000 1
150000 ]
[u
gi
> 100000 |
g -
nz I,
5000.0 B et cre
0.0 4
Ty T T T T T T T
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60

ANNENTY, Fadnsu/Alansy

___ Name: OTGC; Fit Type: Linear (1st Order): r: R* 0999975; Equation: Y = 4.81e + 004X - 2.66¢ + 002
___ Name: TC; Fit Type: Linear (1st Order): r: R® 0999979; Equation: Y = 5.08¢ + 004X - 1.27¢ + 003
___ Name: CTC; Fit Type: Linear (1st Order): r: R* 0999987; Equation: Y = 1.49¢ + 004X - 8.51¢ + 002

NN 1 ANN NNUSTEUINANNTNIUVDINTOANTEARY (OTC) WwaNZandy (TC) wag

ABLAANZEAIYN (CTC) ludiatanunuinlann
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Hane auinnnazaInsasIanulem
LOD 284 OTC, TC uaz CTC ludhathafianu
WNIY 0.01, 0.01 war 0.02 HadnsSuGa
Alansueuadu ldemdsuas OTC, TC was
CTC U 0.01, 0.006 Waz 0.007 Naansu
@aNlanSNMNAIOU M SD 289 OTC, TC wag
CTC AU 0.002, 0.002 waz 0.002
aansuaanlansumuaIou wazm S/N 289
OTC, TC waz CTC WNAU 5, 3 uaz 3.5 N
aau

Hane audannazasmsInUsinalam
LOQ 284 OTC, TC waz CTC Wiy 0.10,0.10
uaz 0.20 Hadnsuaenlansumuaiau lasd
AMANNUNUNID % recovery 2D OTC, TC waz
CTCNNU95+1.67,83+1.03 e 84 +2.00
MUV Waz % RSD 2849 OTC, TC waz CTC
WNAU 1.76, 1.25 uaz 2.38 MUAINU WL
HANISNA BUANNUNUYBIIDILATIZHEN
Ufthuznguaandaaduluia laem % recovery
Wag 289 OTC, TC, CTC i 1Ws=duANY
Wty Gaansi 1

MM 1 HANG AUANNUNUYDIDIATIEH
aco 1 % = v
enUfduenauaandeaduluge

MING 2 U aNaNe BuAMATiEa
OTC, TC uaz CTC # MW5=hUANINENT L

HaN3IANERENUHTuenguaaT -
daadauanaludeudiiionuds vaanlugnd
W.A. 2542 - 2546 NIUNIUAEBNUIN Y98N
Tundasdliicail 368, 376, 395, 351 waz 237
fhahamumeu uamne 1,727 draeha leun
9NN 1,680 GIBEN AMMNNTIN 16 IBEN
wozdaun 31 dhaehe wudhashaiifienyfinus
NENIAANTEAEY ANANTIN 41 aehe Aay
Jauar 2.4 YBITNNUTIBENTINING TIuUn
musiazasendjiiuseedl wuesndiaas-
Foaduanmaluwaazlaausesar 1.6, 2.1,
4.0, 0.9 W8z 1.7 MUY SnuUAinUTIvNe
37 Mg (SpEay 2.1) warauRWULAYA
0.2 iadn5uAanlaniy 23 Mpee (Saeaz 1.3)
Taswulufanaien 33 saatn (Soeas 1.9) uaz
NMUAY 4 Mg (Soear 0.2) MU
wandaeauananuluudazlandusasas
0.3, 0, 0, 0 WAz 0 MINNAU SR

MSINN 2 HANG DUANNLNENYBIBILATIEH
enUfusnguaandeadulug

%40 USnaniiy

#in  USHana

9% recovery % RSD 9% recovery % RSD

2N 19 (mg/kg) mean + SD  (n=6) 20N 13 (mg/kg) mean * SD  (n=6)
20NTAANTEAAY  0.10 95+1.67 1.76 20NBAATTEAAU0.10  0.095 + 0.002 1.76
0.20 91319  3.51 0.20  0.181 = 0.007 3.67

0.40 97+ 1.87  1.94 0.40  0.384 = 0.007 1.87

ANTYAAY 0.10 83+1.03  1.25 WeNgeAay  0.10  0.083 = 0.001 1.25
0.20 75+ 2.83  3.77 0.20  0.150 = 0.006 3.77

0.40 76+1.63  2.16 0.40  0.302 = 0.006 1.98

ANDLAATIZEAAY  0.20 84+2.00 2.38  AADLAANTEASU 0.20  0.168 = 0.004 2.38
0.40 73:0.98  1.35 0.40  0.289 = 0.005 1.84

0.80 72:0.82 1.14 0.80  0.573 =0.007 1.18
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a qw

Yuen w9 waz sriiwg Inddeyainad

navue 1 et (Jesar 0.1) Teawuly
AN waswuaaamaNFaAduanAely
wiarllAalusasas 0.3, 0, 0.3, 0.3 waz 0
MUY FINTUANUIING 3 §ragha

(Sazaz 0.2) LLazvlﬂéf'JaaiNﬁwuﬁmLﬁu 0.2
fiaansuaanlaniy laswulufanaie 1 dsde
(38882 0.1) WALMIMNNTIN 2 TIBEN (Sp8ay
0.1) (miwﬁ 3)

il 3 nuduudilianude Yeendiadn 9 Awueljiusngueandeaduanaig

(W.F. 2542 - 2546)

DOUNNY OTC

PNUANY TC POUNNY CTC

2

WA yllezasde AN WmNe WU >0

2 TNWNG WU 0.2 YN¥NG WU >0.2

v v v v v v v
NUNG /3089¢ /3088e /3088e /30882 /3088e /30892

2642 f]m@h 365 6/1.6 5/1.4 1/0.3 0/0 1/0.3 1/0.3
MUNTIN 3 0/0 0/0 0/0 0/0 0/0 0/0
ﬁwm 0 0/0 0/0 0/0 0/0 0/0 0/0
NN 368 6/1.6 5/1.4 1/0.3 0/0 1/0.3 1/0.3
2643 f]m@ﬁ 376 872.1 3/0.8 0/0 0/0 0/0 0/0
MUNTIN 0 0/0 0/0 0/0 0/0 0/0 0/0
filxi“ll’l’J 0 0/0 0/0 070 0/0 0/0 0/0
RRLY 376 8/72.1 3/0.8 0/0 0/0 0/0 0/0
2644 Qm(r‘h 392 14/3.5 12/3.0 0/0 0/0 0/0 0/0
MUNTIN 3 2/0.5 2/0.5 070 0/0 1/0.3 1/0.3
fj"wn 0 0/0 0/0 0/0 0/0 0/0 0/0
ERLY 395 16/4.0 14/3.5 0/0 0/0 1/0.3 1/0.3
2545 Qa’lﬁh 340 2/0.6 0/0 070 0/0 0/0 0/0
MUNTIN 3 1/0.3 0/0 0/0 0/0 1/0.3 1/0.3
filﬁ?l’l’l 8 0/0 0/0 0/0 0/0 0/0 0/0
N 351 3/0.9 0/0 0/0 0/0 1/0.3 1/0.3
2646 qawﬁ 207 3/1.3 0/0 0/0 0/0 0/0 0/0
MUNTIN 7 1/0.4 1/0.4 0/0 0/0 0/0 0/0
iﬂ“lm 23 0/0 0/0 0/0 0/0 0/0 0/0
N 237 4/1.7 1/0.4 0/0 0/0 0/0 0/0
25642-2546 Qam"w 1,680 33/1.9 20/1.2 1/0.1 0/0 1/0.1 1/0.1
MUNTI 16 4/0.2 3/0.2 070 0/0 2/0.1 2/0.1
filﬂ?l’l’J 31 0/0 0/0 0/0 0/0 0/0 0/0
TN 1,727  37/2.1 23/1.3 1/0.1 0/0 3/0.2 3/0.2

naamn OTC = oxytetracycline, TC = tetracycline oz CTC = chlortetracycline
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a 4
AU

q' £4 [ < L%
NnMsnnsugiienudeinnutayminig
v aa put & P
anazasenUfiusnlalumsmnzides aelu
Pzl jUansneasems Seaniteasi
v = o = =1 vV =
Tamwzeandwandandy Nlauensdiannu
TNsaie lvasa aulemesndaantanau
WAHIAIY LALABBIANTLADU MIULATDY
Tasulasnanyliagaanaivss niaw 3
(HPLC) #MFenevnl#iuisnldnsa au
Tuidia 07 daun @ethanasa auluda
Alane aulses NENMWuaITIANLYeINaN
nawhildasidmnsvdiagiadenaranly
v a Ya 12! a a ooy
WanUuams Fanmme aulsz nsmMwis
WUN
I v v ow a £
wane auanNluL ‘uasleem “uise N5
% NWUS (r) 289 1519 NEH NNU 0.9999
= Y] o/ (.:4'.:1 < v
AN T NWUSNHeN N T UL UaseaeEn
ANANLUAIBENNINMSAN 15305 U
o d%’ d' YV
AUNuUN AN
N1SNA BUINNNAYBINITATIANY
(LOD) lae signal-to-noise ratio (S/N) 284
3 a U a! lsl o’n:l' w (9)
1578 e T 3ed lunawinganTu
waz LOD fendu 1 Tu 10 whoees LOQ #3e
@ LOQ tfu 10 ¢h2a9A1 LOD 393 8nAaad
- v o lﬂ! as = =
Augamuuanialuisasne auvdss nEaw
359 yananUUAI LOD 2848 9nTLen 5158 Aay
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The Analysis of Tetracycline Residues in Frozen Exported Shrimp

Pusaya Sangvirun and Suthatip Vitchaivutivong

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

ABSTRACT  Frozen shrimp is an important exported goods of Thailand. But the problem of antibiotic
residues in shrimp tissue is an obstacle to export progress. Tetracycline antibiotics (TCs), such as
oxytetracycline (OTC), tetracycline (TC) and chlortetracycline (CTC) are widely used to control diseases
and promote growth in black tiger shrimp farms. Therefore, the analysis of tetracyclines antibiotic residues in
frozen exported shrimp were carried on by Bureau of Quality and Safety of Food, Department of Medical
Sciences during 1999 - 2003. High Performance Liquid Chromatography (HPLC) is the method used
to analyse tetracycline residues in animal husbandry tissues. Therefore, the method was validated before analysis
in shrimp. Seventeen hundred and twenty-seven shrimp samples (1,680 samples of black tiger shrimp,
16 samples of fresh water shrimp, and 31 samples of vannamei shrimp) were analysed for TC, OTC and CTC
residues. The results showed that 41 samples (2.4%) of samples were found tetracyclines residues such
as 37 (2.1%) of OTC, 1 (0.1%) of TC and 3 (0.2%) of CTC. Both TC and CTC residues were found in
one sample of black tiger shrimp and both OTC and CTC in one sample of fresh water shrimp. The samples
contained OTC and CTC more than 0.2 mg/kg were 1.3% and 0.2% respectively. In conclusion, samples were
contaminated with OTC more than CTC and TC respectively. The report is an information for shrimp producers
and manufactures to realize the problem of tetracycline residues in their shrimp for export and use this data
to prevent the problem of antibiotics residues in frozen shrimp. Therefore, exported shrimp from Thailand will

be accepted in international trade and safe for human consumption.

Key words : tetracycline residues, shrimp, HPLC
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