CHAPTER 1V

RESULTS AND DISCUSSION

4.1 Cyclic Voltammetric Study

The cyclic voltammetric (I-E) respofise§ for a solution containing 1 mM
tetracycline in phosphate biiffer— ac itril { v/v) solution together with the

corresponding backgro :

\weelectrode and at the anodized
'BDD electrode were sk .“Fhe results obtained from the

other antibiotics, i. e 1e, and doxycycline were

analogous to the tetracy €spo nd O \.\. APPENDIX A.
In the presence”of geticycl -.\-w\.. the anodic signal for the
oxidation of tetracyclines*wag obsefyéd on the po ive scan in the region of ca. +1.0

to +1.3 V versus Ag/AgCl. as observed on the negative scan in

the region of ca. +0.9 to +0 5? : .- due to the reduction of activity of
')

m
DD, the oxidation of tetracycl fies occurred in the region of

the oxide covered goldsurface

\77

At the anodizedm
cal 1.2 to +1'ﬂ e ‘ﬁ%ﬂﬂm ﬁnot observed on the
negative scan inl the ofic 10 0.0% vershs'A :
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Figure 4.1 Cyclic voltammograms for 1 mM tetracycline (line b) in 0.01 M phosphate
buffer (pH 2.5) — acetonitrile (80:20, v/v) at (A) Au electrode and (B) anodized BDD
electrode. The sweep rate was 50 mV/s. Background voltammograms are also shown

in the figure (line a).
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4.2 PAD Optimization

In this part, the PAD waveform parameters were optimized by injection of 5
ppm mixed standard solution using HPLC conditions. The order of optimized PAD
waveform parameters were detection potential (E,), delay time (4e1), integration time
(Zins), oxidation potential (E,.,), oxidation time (foxa), reduction potential (E,.,), and
reduction time (Z.q), respectively. The potential range used for Eg,, optimization was

chosen from the potential region in ic voltammogram (Figure 4.1), which the
' 9/ varied from +1.0 to +1.4 V versus

23 to&vemus Ag/AgCl at the anodized
' td from 100 to 900 msec in
> riec

\ } \“7. n.30 to 180 msec in 30 msec

oxidation of tetracyclines occ
Ag/AgCl at the Au electr
BDD in intervals of 500

‘intervals of 100 msec
increments. The results lection step at the Au electrode
and anodized BDD were sHo 4.5, respectively.

To receive repréduciblg sigitdls; the ¢ AR ould be pulsed adequately
more positive potential to embve : b ¥sr e E,xq Optimization was varied
from +1.7 to +2.0 V versusf? E‘ﬂfé‘A 2 £ 100 mV at both Au and anodized
BDD electrode. The variation gfw—_ : Z

of PAD waveform i’

d from 100 to 900 msec. The results
¢ and the anodized BDD

were shown in F igur an

Because of the fofmation of oxide @w’the electrode surface, it was essential

that the E,., anﬂ uegoann&nimﬂlgtl ﬂl?we dissolution of the

surface oxide. In%e reactivation stepg the £,.4 w. aned in the + to +0.4 V versus
A RARGTRIP TR KN VWA @ ke 100 t0 600
msec. Thé results of PAD waveform in the reduction step at the Au electrode and
anodized BDD were shown in Figure 4.4 and Figure 4.7, respectively. The optimal
PAD waveform parameters for determination tetracyclines were summarized in the
Table 4.1.
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Table 4.1 Optimal PAD waveform parameters for the developed method at the Au
electrode and the anodized BDD electrode

Parameter Au Anodized BDD

1. Detection step

Eget (V vs. Ag/AgCl) 1.3 : 1.5
Lel (se€C) 0.8 0.2
tim (s€C) 0.09

2. Oxidation step
Eoxa(V vs. Ag.AgCl) 2.0
toxa (S€C) 0.2

*3. Reduction step
Erea(V vs. Ag/AgCl) 4 0.4
1=q(séc) 0.2

[
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Figure 4.2 HPLC-PA ! ST Eh (b) 41 and (c) £ for 5 ppm

of oxytetracycline, tetracygline, chlortetracycline and doxycyclme at the Au electrode.
Fa

ﬂ‘lJEJ’JVIEWIﬁWEJ’]ﬂ‘E
QW’]Q\?ﬂ‘iﬂJmﬂT}ﬂﬁl’lﬂﬂ



33

10- eE_16V 10+ TRESLEY
* E_L7V ' . E_L7V
4 E 18V A E 18V
08 s 038 s
v EL9V v OE_19V
* E_20V ¢ E 20V
06+ _ 06 " '
2 . . < 2 R < il G e
. * & * . £ ' ) !j ot . =5
§ 04 $ = H i 1 g 0 ¥
o [ = - .- . =
02 02
(a) OTC (b) TC
0.0 T T T T T T T T T T { S
04 05 06 07 08 04 0s 06 07 08 09
Oxidation time (sec) Oxidation time (sec)
10+ Lt ® T3
. E LTV
N 4 E 18V
7 v E_19V
* E20V
06
2
g * Wil o
bl B e . g0 ol
o A A * g B biiedd) 1o .
{ R e b
. R e %
02 .
0o T T T ki T J T L f
04 0s 08 05 Y3 07 08 09
Oxidation time (sec) Oxidation time (sec)

of ,

and 7, for 5 mg/kg of (a)

oxytetracycline (OTC), g(b), tetracycline TC), (c)chlortetracycline (CTC) and

s LB A HE S WIS
AN TUNNINGA Y




34

10 1.0
0.8 0.8
wl| 2 B = e
’i - ¥ v 2”7 Ad
z * . = E_01V 2 ¥ e = M
£ oa o E_02V E o ToRLLY
3 SUR 5y 3 04 * E02V
v E.04V 4 E03V
02 s - v E_04V
0.0 r T
0.1 02 0.3 - - - - T —
Reduction time (sec) # F . g 03 04 05 0.6 0.7
AR e (b) TC
1.0 -
0.8 4
06 =5
g !
= & A
. v . -
o - e e
> . = " E_01V
53 o E_02V
4 E03V
v E 04V
0.0 T T T
0.1 02 03 04 0 - e — —
Reduction time (sx) 0.3 0.4 05 0.6 0.7
Reduction time (sec) (d) DC
Figure 4.4 HPLC- WeAid 1., for 5 ppm of (a)
oxytetracycline (OTC), ;! b) tetraCy rtetracycline (CTC) and (d)

doxycycline (DC) at the At electrode.

ﬂUEJ'JVIHVIiWEJ’Iﬂ‘i
QW’Wﬂﬂﬂ‘imuﬁﬂﬂﬂ’]ﬁﬂ



35

6.0
4 A
5.5+ A
50 & \ ]
4.5 ‘ 5
.5 ~ .
v v
< 4.0 :
= :
2 35 ~ = S
§ 30 s
2.5
v —®— Oxytetracycline
2.0 - @ Tetracycline
4 Chlortetracycline (a)
154 o v - Doxycycline

1.60

6.0 -
5.5
5.0 v
45
4.0 v X
v v
v
z 35 - L
= 30 = - »
c L] . s
2 s a &
5 - 5 : . 2 . ;
2.0 4 - . b
1.54 -
- Oxytetracycline
104 o Tetracycline
05 4 Chlortetracycline
v Doxycycline
0.0 T T T g0 T =
0.0 0.1 0.2 03 | 0.05 0.10 015 020
Integration time (sec)

pe 45 R4S G LB BAR T 15 o

of oxytetracyclug tetracycline, chlgrtetracyclme and doxycych at the anodized

BDDe‘ﬂWWﬂ‘&ﬂiﬁUNWTmEJ’]ﬁEJ




36

Current (uA)

Current (pA)

—s—E=16V —=—E=16V
TH- --e--E=17V TE -e--E=17V
] ~a-E=18V A-E=18V
28+ ~v-E=19V ~v—E=19V)
e~ E=20V e E=20vV|
2.6 2.0 BN el
1 =
249 o 2 g
e
2.2 I
------ e T
204 v e
1.8 — e .
1.6
1.4
5] (b) TC
1.0 T T T T T T —
0.1 02 03 03 0.4 05 0.6
Oxidation time (sec) Oxidation time (sec)
—s—E=1.6V|
S0 —-e--E=17V
A-E=18V
~v-E=19V
3.5 e E=20V
——
3.0 T ol
A, B
M S e ==-13
YT AN, ] TRy A P / . -/
g . g S
& o ¥ rF L ‘."‘.—' v
204 - i ,'/;\‘_-;,: il I I e
15 v (d) DC
1.0 T T T T T T
0.1 0.2 03 0.3 0.4 05 0.6
Oxidation time (sec Oxidation time (sec)

Figure 4.6 HPLC-PAI) response as a function of £,
oxytetracyclme (OTC), ). )etetracycline (TC), (c)chlortetracycline (CTC) and (d)

it OB NERTHEINT
ammnimumfmmaﬂ

and 1., for 5 ppm of (a)



37

—®—E=02V| —®—E=0.2YV|

30- : ~-e--E=03YV Ao —-e—-E=03YV,
~A-E=04V A E=04V|
~v--E=05V| =W EE0S5Y

251 ~ ¢ E=06V G 35 - E=06V

2.0 e _ Nﬁ 304
L o =

= o e —
3 15 e e 3 2.5
: - | =23 ;-
: ;
S i) © B0
05 15
b) TC
| (a) OTC b}
0.0 T T T T T T T T T — 10 T T T T T T T T
01 02 03 0.4 05 06 g 0.1 0.2 03 0.4 05 06 07
Reduction time (sec) Reduction time (sec)

—s—E=0.2V|
5.0 4 -e--E=03V
A E=04V
~v--E=05V
454 e E=0.6V
40 T
g 354 \'_ ________ 2
5 R
T R & T W= W\
25-
(d) DC
z'o L} T T i § T T 1
0.1 02 03 04 05 06 07
Reduction time (sec) Reduction time (sec)
. — . -
L7 A
Figure 4.7 HPLC-PA J| respons of FEj ’ and 4,4 for 5 ppm of (a)
W di

oxytetracycline (OTC), ‘b‘)nt.etracycline (T.CJ), (c)chlortetracycline (CTC) and (d)

i RSP I
ARIAATAUNNIINGIAY



38
4.3 Optimal HPLC Conditions

The optimal HPLC conditions that could separate 4 tetracyclines were shown
in Table 4.2. The chromatograms of mixed standard solutions and spiked sample were
shown in Figure 4.8. The selectivity of HPLC conditions can be determined by
retention time and resolution value of criti'gal pairs (R;) of each peak. From Table 4.3,
all of interesting peaks could be separated and there is no interference of the analyéis

of tetracyclines in a shrimp sample.

conditions were summarized ia-dable 4.1 an Fable 4.2, respectively.

Z/EWN

7797 %

Table 4.2 The HPLC cog tracyclines

HPLC parameters

Stationary phase _ ~;,_ ? g Sum, 4.6 mm x 25 cm
Mobile phase Phosp 'T'-.t-"”" '; ).01M. p 2.5) — acetonitrile (80:20, v/v)

Flow rate ' L/min

Injection volume 20 uL

Room-tem; ptrature

Temperature e
(" Petection (PAD)

111
<
ime’

Table 4.3 Retenti o n ti olut MW n%r HPLC conditions in
raiesz. P18 9 T] EJ W3 %I*‘i f

Detector

O;}";acyclme 5.6 -

Tetracycline 7.5 4.58
Chlortetracycline 172.5 10.19

Doxycycline 26.0 8.27
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Figure 4.8 HPLC-PAD chromatograms of a standard mixture containing 10 pg/mL
concentrations of OTC, TC, CTC and DTC (a) and a shrimp sample spiked with 10

pg/mL of OTC, TC, CTC and DTC (b).
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4.4 Calibration and Linearity

The current responses of OTC, TC, CTC, and DC varied linearly with 9
standard concentrations, covering the range of 0.1 — 100 ppm. The 9 points of
calibration curves when using the Au and anodized BDD electrode in HPLC-PAD
system, shown in Figure 4.9 and 4.10, respectively, were plotted by peak areas versus

concentrations. The calibration characteristics of OTC, TC, CTC, and DC at the Au

We shown in Table 4.4 and Table 4.5,

From the results, it was*fGlind t at the current responses were observed using
‘the anodized BDD electzod® i \\\‘w I'Cs at 0.05 ppm, but the Au

electrode failed to deteg

electrode and anodized BDD elect

respectively.

v a . n. 0f 1.0 ppm. Using the anodized
BDD in HPLC-PAD sys = \ \ TCs was obtained at 0.1 to

100 ppm, which was provided ot lif @‘ \\ e one using the Au electrode.
a.h.d id

[ e
Table 4.4 Calibration chafact stigg X '

r’_

acyeli tetracycline, chlortetracycline

\

coRditions 2 optimal PAD waveform parameters

and doxycycline by the HPIA
in Table 4.1 at the Au electrode e 'F" x

Compounds "‘5 -’;:‘ R’
(mak area units/ ppm )
Oxytetracyclme 0.9942
e W INENTNEANT oo
Chlortetracyclmqg 6.90 ¢ 231.45 s 0.9993

e 4 A N IARLYY IR IR Yossr
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Table 4.5 Calibration characteristics of oxytetracycline, tetracycline, chlortetracycline
and doxycycline by the HPLC conditions and the optimal PAD waveform parameters
in Table 4.1 at the anodized BDD electrode

Compounds Slope Intercept B
(peak area units/ ppm)
Oxytetracycline 64.91 189.72 0.9940
326.20 0.9960

Tetracycline 109.31

Chlortetracycline 0.9931

/31597
Doxycycline él@ 0.9972

AULINENINYINS
AN TUNNINGA Y
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4.5 Limit of Detection (LOD) and Limit of Quantitation (LOQ)

The limit of detection (LOD) and limit of quantitation (LOQ) were
investigated by examine various concentrations of standard TCs in matrix sample
from 0.01-2.00 ppm. LOD was determined under the definition of 3 times of signal to
noise ratio (LOD = 3S/N).

Table 4.6 summarized the limi tection and limit of quantitation of OTC,
TC, CTC, and DC at both A “anodi D electrode. From the results, the
anodized BDD electrode «provid

Therefore, the anodized

‘the developed method.

Table 4.6 The limit of deiéCridf pr mitof qudntitatiy n.of OTC, TC, CTC and DC.
A & \\ k\ Anodized BDD electrode
Compound \ LOQ
(ppm)
Oxytetracycline 0.05
Tetracycline 0.05
Chlortetracycline 0.10
Doxycycline 0.10

v “°°“”°Ffﬂm‘ifmmwmm
. mm A YRR o oo

intra-day prec1510n each of spiked samples was investigated in the one day. The
results were shown in Table 4.7-4.9. For the inter-day precision, each of spiked
samples was investigated for 3 days. The results were shown in Table 4.10. Table

4.11 summarized the values of recovery at spiking of 0.5, 1.0, 5.0 and 10 mg/kg.

The values of recovery were found in the range of 75.0 to 98.4% with RSD <
10%, indicating high accuracy and precision of the HPLC-PAD method, respectively.
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Table 4.7 % Rechery of OTC, TC, CTC and DC at the spiking level 0.5, 1.0, 5.0
and 10 mg/kg in shrimp sample in the first day (n=3)

Compounds e Mean SD %RSD
I 2 3
Spiking 0.5 mg/kg '
0TC 72.5 74.3 75.5 74.1 1.5 20
TC 80.5 81.4 80.4 1.0 1.2
GIC 125 74.7 2.0 20
DC 80.5 3.6 4.5
Spiking 1 mg/kg
' OTC 794 1.0 1.2
i (5 75.9 4.7 5.8
CIcC 1.4 1.7
DC 5.3 6.2
Spiking 5 mg/kg
oTC 3.4 3.8
TC 90.4 1.0 1.1
cTC 90.9 935757 X 41 43
DC 921 31 053 93.6- 1.7 1.9
Spiking 10 mg/kg .—
OTC 92.5 :I 100.7 Y 4.1 43

24 2:5

ﬁ”um EJ‘VIfWEJJLﬂﬁ o

DE %5 ¢ 955 a 972 @2 2.3
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Table 4.8 % Recovery of OTC, TC, CTC and DC at the spiking level of 0.5, 1.0, 5.0
and 10 mg/kg in shrimp sample in the second day (n=3)

Compounds AR EEDISG Mean SD %RSD
1 2 3
Spiking 0.5 mg/kg
OTC 11.5 1335 1.2 75.4 2.0 2.7 |
TC 75.1 82.7 80.7 4.9 6.1
cIc 72.1 13.7 17 2.3
DC 3.5 2.4 3.3
Spiking 1 mg/kg
Y OTC 80.4 3.1 3.81
% 89.9 4.5 5.1
CTC 84.4 2.8 3.4
DC 80.5" 2.5 3.0
Spiking 5 mg/kg
OTC 89.3 15 1.6
TC 91.5 92.5 1.0 1.1
CcTC 94.3 . 24 2.6
DC 8594 -_+,f— 1.6 4.1 4.6
Spiking 10 mg/kg }E :
OTC 92.5 il 100.7 97D 4.1 43

. Fﬁﬁﬁ”ii ﬂﬁﬁ’wmm R

DC - 9.5 ¢ 955 .ﬁ.972 @2 23
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Table 4.9 % Recovery of OTC, TC, CTC 'and DC at the spiking level of 0.5, 1.0, 5.0
and 10 mg/kg in shrimp sample in the third day (n=3)

Compounds SR Mean SD %RSD
Day 1 Day 2 Day 3
Spiking 0.5 mg/kg
OTC 74.5 75.2 76.7 75.5 1.1 1.5
TE 80.5 76.4 4 78.1 2.1 2.7
CTC 82.5 79.6 6.4 8.0
DC 79.5 43 5.6
Spiking 1 mg/kg
¢ oTe 89.2 2.6 3.0
TE 85.3 35 43
eTe 90.1 2.4 2.7
DC 89.1 75 2.9
Spiking 5 mg/kg
OTC 92.1 1.8 1.9
e 90.9 92.7 1.7 1.8
CTeC 92.4 95.1 3.8 4.0
DC 92k 3.1 905 9.4 1.4 1.5
Spiking 10 mg/kg v
OTC 10454 995 3.7 37

T 1.6 1.6

ﬂ"summﬂnﬁwaﬁm S

DC 97 1 80 5 a %42 ] 4.3
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Table 4.10 % Recovery of OTC, TC, CTC and DC at the spiking level of 0.5, 1.0,
5.0 and 10 mg/kg in shrimp sample for 3 days (inter-day precision, n=3)

Compounds s Mean SD %RSD
Day 1 Day 2 Day 3
Spiking 0.5 mg/kg
0TC 74.1 75.4 75.5 75.0 2.9 12
T 80.4 80.7 78.1 79.7 3.0 1.3
CTC 74.7 ' 1A, 760 4.1 3.6
DC 79.0 5% 2.9
Spiking 1 mg/kg
OTC 80.4 3.4 4.1
e 81.0 47 5.6
ETe 80.9 3.8 4.6
DC 84.5 1.4 43
Spiking 5 mg/kg
OTC 89.7 2.9 35
e 91.4 992 12 1.3
CTC 94.4 93.9 3.3 3.6
DC 9364 2.7 2.9
Spiking 10 mg/kg  “d :
OTC 979 1} 969 ). ' 56 5%

TC 954 € 2978 2.8 2.9

e e VI zlflm

DC 972 ¢ 942 a 9.1 ol 3.3
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Table 4.11 Accuracy of the deveoped method at the spiking level of 0.5, 1.0, 5.0 and
10 mg/kg

Mean of % Recovery
Compound Spiking 0.5 Spiking 1.0 Spiking 5.0 Spiking 10
mg/kg mg/kg mg/kg mg/kg
Oxytetracycline 75.0£1.5 82.8+3.4 91.4+2.9 98.443.6

Tetracycline 79.743.0 92.241.2 97.312.6
Chlortetracycline 93.9433 95.9+2.8
Doxycycline 92.1+2.7 96.1£3.1

4.7.1 Comparis ihe Au and Anodized BDD Electrode

Table 4.12 showe thesdetermination of tetracyclines in shrimps
bde in HPLC-PAD system. From the
results, tetracycline and o d by HPLC-PAD using the

anodized BDD elect ;':""Z""T ne: ‘_f"f‘ ted by the Au electrode.

when using the Au and anodi

Table 4.12 The results ’og determination of TCs by the developed method using the
=3 L

Au and the anowfe - e 'a ﬂ .j

' o entratlon of TCs in shrimp (mg/kg)

CO@WWW %’3 Anodized

BDD

Oxytetracycline ND™ 0.04 ND™ 0.06
Tetracycline ND™ 0.06 ND™ ND"
Chlortetracycline ND" ND" ND" ND"”
Doxycycline ND™ ND™ ND™ ND™

’ Farming-shrimp
" Not detectable
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4.7.2 Comparison of Methods between the HPLC-PAD and the AOAC
Official Method

The HPLC-PAD method for the detection of tetracyclines in shrimp was
compared to the standard method, AOAC Official method. The AOAC Official
method detects only three tetracyclines; tetracycline, oxytetracycline and
chlortetracycline. For the AOAC method, HPLC conditions and sample preparatibn

were carried out using the procedureyas id scribed in Section 3.12. Figure 4.11 and

signal than the AOAC
W7

», overy at spiking of 0.5, 1.0, 5.0
\\ -PAD method, due to the loss

From Table 4.134
and 10 mg/kg from AOAE
of TCs during the extfactign ¢ DA C-metho HPLC injection. The sample
preparation procedures, . I 1 » ‘ 01 > used in the developed method
were more suitable to degéct 1% im jbecause it gave higher the recovery than

the preparation of AOAC me -,ifaa using PAD at the anodized BDD in

HPLC system provided greater ;;, v Al e UV detector at 350 nm. Therefore,
the developed meth od] ation'of 4, tetracyclines in shrimps.

S Y]

E . iy
ﬂUEJ’JVIEJVI’ﬁWEI’]ﬂ’i
QW’]ﬁNﬂ‘im UA1INYA Y
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Table 4.13 Comparison of %recovery of spiked sample between the HPLC-PAD
method and the AOAC Official method for shrimp®

% Recovery

Developed method AOAC Official method”

Spiking at level 0.5 mg/kg

Oxytetracycline 74.8+1.7 71.312.0
Tetracycline 73.1+4.3
Chlortetracycline 73.7£1.9
Doxycycline -
Spiking at level 1.0
Oxytetracyclines 80.5£3.3
Tetracycline 78.5+4.0
77.0+6.2
Doxycycline -
Spiking at level 5.0 mg
Oxytetracycline 84.614.6
Tetracycline 83.943.7
Chlortetracyc ' : 81.2+4.1
Doxycyclin ;f -
Spiking at level 10 mglkg
Oxytetracycline ¢ 89.583.5
@ INYBIWYINT siome
Chlortetracline ¢ 952422 o a85.843.6
FRAANN 3TN m&mwma tl-

* sea-shrimp |
" AOAC official method 995.09 (Chlortetracycline, Oxytetracycline and Tetracycline

in edible animal tissues)
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Table 4.14 Comparison of %recovery of spiked sample between the HPLC-PAD and
the AOAC Official method for shrimp®

% Recovery

Developed method AOAC Official method”

Spiking at level 0.5 mg/kg

Oxytetracycline 76.312.4 76.2+4.0
Tetracycline 79:0+3.4 73.143.6
Chlortetracycline N\ 71.812.4
Doxycycline -
Spiking at level 1.0
Oxytetracycline 81.0+3.8
Tetracycline 79.3+2.4
Chlortetracycline 75.4+2.5
Doxycycline -
Spiking at level 5.0 mg/kg
Oxytetracycline 83.744 .3
Tetracycline 83.6+£3.9
Chlortetracycling 81.1+2.1
Doxycycline y:ik ‘ “.‘ ' =
Spiking at level 10 mgfkg il
Oxytetracycline ¢ Py 100.2:42.6 | 90.745.5
rnei$) 2 TV URFWYINT soresa
Chlortetradycline ¢ 962145 o o 00.123.2
RARIN T HHATNYA Y-
q
* sea-shrimp

" AOAC official method 995.09 (Chlortetracycline, Oxytetracycline and Tetracycline

in edible animal tissues)
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4.7.3 Determination of TCs in commercial shrimps

Two kinds of shrimp samples; farming shrimp sample and sea shrimp sample,
were used to detect TCs by the developed method, the AOAC Official method.
Moreover, the determination of TCs in these samples was also detected by Laboratory
Center for Food and Agricultural Products Company Limited: (LCFA). The results are
shown in Table 4.15 and 4.16. The results showed that OTC, TC and DC were ﬁot
found in both samples, except CT und to be 0.07 mg/kg in sea shrimp by
LCFA. TCs in both samples shen using HPLC-PAD and AOAC

Ol ol e
-i

/[[ \\

‘Table 4.15 The compari

oneent shrimp (m
Compound h i \\\\\ plmg kel -
ethod LCFA
Oxytetracycline ND
Tetracycline ND’
Chlortetracycline ND’
Doxycycline -
(T Y]
Table 4.16 The compati

¢ & Concentrafien of TCs in shn‘rzn’p (mg/kg)

Compoundﬂ £ %Cl r 3 T
Oxytetracycline;% ND ¢ 2N D o/ ND’
Chlortetfacycline ND ND’ 0.07

Doxycycline ND’ - -

*  Not detectable
** AOAC official method 995.09 (Chlortetracycline, Oxytetracycline and

Tetracycline in edible animal tissues)

*** Result of Laboratory Center for Food and Agricultural Product Co.,Ltd (LCFA)
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