CHAPTER 1V

RESULTS AND DISCUSSION

4.1 Characterization of Ni-implanted boron-doped diamond electrode and as-

deposited boron-doped diamond electrode
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Figure 4.3 Raman spectrum of (a) as-deposited diamond electrode, (b) Ni-implanted

diamond electrode and (c) annealed Ni-implanted diamond electrode.
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4.2 Cyclic voltammetry

4.2.1 Background current

The preliminary work was focused on a comparison of the background
currents that were obtained with the Ni-implanted boron-doped diamond electrode,
as-deposited boron-doped diamond electrode and glassy carbon electrode. Figure 4.5,

4.6 and 4.7 show the background voltammograms of 0.1 M phosphate buffer (pH 2) at

the Ni-implanted boron-doped di boron-doped diamond electrode

and glassy carbon electrode, r ; ground current for the glassy
carbon electrode was ap@i ig _that obtained with the Ni-

implanted boron-doped

doped diamond electrodes.
There are three possibiliti background current [6]. First, the
relative absence of el ities on the hydrogen

terminated diamond surf ed W assy leads to a lower current

all, of the low current for
diamond. A second con

; ge carrier concentration
due to the semimetal-semi ' )'  of on-dopet diamond. A lower state at
given potential, or lower ¢ — , would lead to a reduced
accumulation of counterbalancing 1 water dipoles on the solution side of the
interface, thereby lov?_'glng the backgmun@ - ifd possible contributing

the | surface is construcigd like an array of
ong surf@ has “electrochemically

active” sites separated by ll‘ess reactive or morgjnsulatmg regions, in much the same
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microelectrodes. In otheﬂwor

regions of the s
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Figure 4.5 Cyclic voltammogram of 0.1 M phosphate buffer (pH 2) at the

as-deposited boron-doped diamond electrode. The scan rate was 50 mVs™
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Figure 4.6 Cyclic voltag

carbon electrode. The scan#fates

4.2.2 pH dependence

Cyclic voltammetry Nizimplante on-doped diamond electrode was
used to study the influence of pH-on the el hemical oxidation of tetracycline

hydrochloride. A ph porting electrolyte for the

on_of pH from the acidic

g0.1M %hum hydroxide solution
or 85 % phosphoric acid. The oxidative volb metric results of each analyte are
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Table 4.1 summarizes the electrochemical data obtained from cyclic
voltammograms of 1 mM tetracycline hydrochloride oxidation at pH2,3,4,5,6,7,8,

amperomatic studies %————— —

values to the basic valugs were

9, and 10 at the Ni-implanted diamond electrode. The experimental results show that
the analyte oxidation peak potential, Ep®™ (positive scan) are shifted to more negative

values as the pH of the solutions increase. These phenomena may be attributed to the
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fact that tetracycline hydrochloride was easier to epimerize to the anhydrotetracycline
in acidic media or to isotetracycline in basic media [78]. The proposed mechanisms of
the epimerization of this compound are shown in Figure 4.7. In both acidi(;, and
alkaline solutions, the epimerization occurred at C-6 hydroxyl group. These
occurrences imply that the oxidation process of tetracycline hydrochloride released
hydrogen ion into the solution [79], and the reduction process took up hydrogen ion
from the solution. From the electrochemical data displayed in Table 4.1, the highest
oxidation current response at the oxidation peak potential about 1.516 V vs. Ag/AgCl
was obtained at the pH 2. Therefore; thi \d alue was chosen as the optimum pH for

the study of tetracycline hyd

, oltammograms of tetracycline
hydrochloride in different pH solutions ar.whow 4.8-4.10, respectively.

A 99 50191991 e o
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Figure 4.7 The proposed epimerization mechanism of tetracycline [79]
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Table 4.1 Comparison of electrochemical data obtained from cyclic voltammograms
of the I mM tetracycline at pH2,3,4,56,7,8,9, and 10

pH B ¥ Ipox L
(V vs. Ag/AgCl) (HA)

2 1516 34.10
3 1.516 28.90
4 1.506 26.30
5 | 26.60
6 30.40
7 2230
8 22.40
9 19.00
28.80

* Oxidation peak potentiz

**Oxidation peak current of fe

¥
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Figure 4.3 Cyclic voltammogram of 1 mM tetracycline in 0.1 M phosphate buffer

(pH 2, 3 and 4) at Ni-implanted diamond electrode (solid line). The scan rate was 50

mVs™. Background voltammogram is also shown in this Figure (dash line).
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Figure 4.9 Cyclic voltammogram of 1 mM tetracycline in 0.1 M phosphate buffer
(pH S, 6and 7) at Ni-implanted diamond electrode (solid line). The scan rate was 50

mVs™ Background voltammogram is also shown in this F igure (dash line).
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Figure 4.10 Cyclic voltammogram of 1 mM tetracycline in 0.1 M phosphate buffer
(pH 8, 9and 10) at Ni-implanted diamond electrode (solid line). The scan rate was 50

mVs™. Background voltammogram is also shown in this Figure (dash line).
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4.2.3 The electrochemical oxidation of the teracyclines

The electrochemical oxidation of 1 mM tetracycline, 1 mM chlortetracycline,
ImM doxycycline and 1 mM oxytetracycline at pH 2 at the Ni-implated diamond

electrode, as-deposited diamond electrode and the glassy carbon electrode were studied.

Figure 4.11 show the cyclic voltammograms obtained for 1 mM tetracycline
hydrochloride, 1 mM chlortetracycline, 1mM doxycycllne and 1 mM oxytetracycline at
Ni-implanted diamond electrode, as- :~5~ ond electrode and glassy carbon

electrode. A well-defined irreversible y ams were obtained at the Ni-

implanted diamond electrode 4d diame @ 4.11a and 4.11b) while an

ill-defined irreversible cygli at the glassy carbon

electrode (Figure 4.11c¢) fos . planted diamond electrode
again provided a better S/Baitioé UFeny'signe milar resultswere also observed with
fire ¢ : and oxytetracycline (Figure
4.14). The electochemical data'obfair - _ volta ograms of these solutions

2 / ound that the Ni-implanted
diamond electrode provided ghe ‘(é {B".

doxycycline and oxytetracyclingamg ‘.r,r thre

ios fo etracycline, chlortetracycline,

s studied.

)

0
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Table 4.2 The electrochemical data of 1 mM tetracycline, 1 mM chlortetracycline, 1

mM doxycycline and 1 mM oxytetracycline at Ni-implanted diamond electrode, as-
deposited diamond electrode and glassy carbon electrode. ‘

Analytes Electrode B> | S/B*®
4% (nA)

Tetracycline Ni-DIA 1.501 20.90 12.06
BDD 1.501 17.00 11.56

7.10 1.42

Chlortetracycline 17.30 9.61
9.00 6.12

7.80 1.56

Doxycycline 16.60 922
10.60 1.21

7.00 1.40

Oxytetracycline 27.90 15.50
7.80 5.31

9.90 1.98

* Oxidation peak potential
**Oxidation peak ¢ irrent

* calculated from I,° -1-";7

AULINENINYINT
ARIAATUAMINYAE
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the scan rate from 10 to 300 mVs™. Figure 4.15 illustrates the relationship between
the current responses and the square root of the scan rate for tetracycline
hydrochloride. From these results, the current response of tetracycline hydrochloride
was directly proportional to the square root of the scan rate. It can be concluded that

the diffusion process control the transportation of these analytes. From the cyclic
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voltammograms displayed in these Figures, the oxidation of these selected analytes
underwent the irreversible reaction.
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Figure 4.15 The cug A\\ (u ) curve of 1 mM
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response lthm the concentration range of 0.01-1 mM (Figure 4.16) was obtained

with the Ni-implanted diamond electrode. The sensitivity is defined as the slope of

ent of tetracycline,

1"1‘ -implanted diamond

calibration plot of tetracycline at the Ni-implanted diamond electrode (38.68 LA/mM).
The detection limit (LOD) is defined as the concentration that provides a ratio of

current signal to background current noise of at least 3 (S/N>3). The LOD for
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tetracycline using the Ni-implanted diamond electrode was found to be 0.01 mM (10

UM) as shown in Figure 4.17.

Table 4.3 Analytical figure of merit of tetracycline, chlortetracycline, doxycycline
and oxytetracycline at the Ni-implanted diamond electrode by cyclic voltammetry.

Ni-DIA
LOD LOQ
Analyte (mM) (mM)
Tetracycline 0.010 0.017
Chlortatrecycline “ 0.005 0.017
Doxycycline 3 / 6 0.005 0.017
Oxytetracycline  0.0050.5 /46,0275 0.005 0.017
/K% P\
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Figure 4.115 Calibration curve of tetraccycline (0.01-1 mM) in 0.1 M phosphate buffer
(pH 2) at the Ni-implanted diamond electrode. Tha scan rate was 50 mVs’!
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Figure 4.19 Cyclic voltammogram of 0.005 mM chlortetracycline in 0.1 M phosphate
buffer (pH 2) at Ni-implanted diamond electrode (solid line). The scan rate was 50

mVs™. Background voltammogram is also shown in this F igure (dash line).
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4.2.5.3 Doxycycline

The oxidation peak current of doxycycline hydrochloride solutions at
varying concentration provided the analogous results as described in 4.2.5.2 except

that sensitivity was (37.28 HA/mM) and correlation coefficient of 0.9997. The result

were also observed with concentration range (Figure 4.20) and detection limit (Figure
4.21)

current (uA)

005:0.5 mM) in 0.1 M

d"diamond electrode. Tha scan rate

Figure 4.20 Caltbrafion Curve

phosphate buffer @{ 2) 2
was 50 mVs™.
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m oxytetracycline in 0.1 M phosphate
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4.3 Flow injection with amperometric detection

43.1 Hydrodynamic voltammetry
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This part was carried out in the flow injection system. The variation of
potential parameters was obvious from the voltammetric (i-E) response of the analyte.
Figure 4.24 shows the hydrodynamic voltammetric i-E curve obtained at the Ni-
implanted diamond electrode for 20 ul injection of 100 UM of tetracycline
hydrochloride in 0.1 M of phosphate buffer (pH 2) was used as the carrier solution.
Each datum represents the average of four injections. The magnitude of the
background current at each potential is also shown in this Figure 4.24. The
hydrodynamic voltammogram of tetracycline at the Ni-implanted diamond electrode
exhibited a well-defined sigmodal nape with'ahalf peak potential at about 1.55 V Vs.

Ag/AgCl. The half peak that was obtained

peak potential observed &resp@dmﬂ'oltammogram at the same
concentration. The S/B ratio"Was.esle lated from 5 The S/B ratio reached a
maximum value at a p 5 :

as shown in Figure 4.26.

Therefore, this potentia ential detection in flow

Injection analysis experir

FUE

Y 07 09}1 13 15 17 19

AN mmmwwﬁmaa

Figure 4.24 Hydrodynamic voltammograms of (-0-) 100 KM of tetracycline in 0.1 M
phosphate buffer (pH 2) and (-A-) 0.1 M phosphate buffer (pH 2, background current)

with four injection of analyte. 0.1 M phosphate buffer (pH 2) was used as a carrier
solution, flow rate 1 ml min™!.
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432 Calibration andiinearity Y]

D

Calibration curve \ﬁas obtained with ﬂEj injections of 20 pl each of analyte

so.lutions ina ﬁ H E‘I ﬂgﬂﬂ w ﬁswa{}ﬂs tained were sharp

without tailin ar dynamic range was established for over two orders of
magnitu 5].1 re moﬂﬁﬁ‘ﬁ wﬁ‘Tﬁ gustment as
followed: a q ﬁ ﬁg

1=ax+b
Where 1 — current signal (nA),
a - slope or sensitivity (nA/uM),

X — analyte concentration (uM) and b is intercept (nA)
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The relation of concentration of tetracycline and peak current is shown in
Figure 4.26. The flow injection with amperomatic detection provided a linear
dynamic range of 1-100 puM for tetracycline. The sensitivity, this calibration plot is
58.02 nA/uM for tetracycline hydrochloride, with a correlation coefficient of 0.9982.

The regression parameters are summerized in Table 44.

Table 4.4 Regression statistics for tetracycline hydrochloride

Analytes itivity Intercept (nA) R’
Tetracycline 647.6 0.9982
<
&
=
<5}
S
S
=
O
Y]

100

¢ a Concentration (uM)

1T o

Y ALNIEL AEALE

4.3.3 Ln it of detection (LOD) and Limit of quantitation (LOQ)

125

LOD and LOQ are defined as the concentration which provides at least three
time and ten time of the ratio of the analyte current to noise signal, (S/N = 3) and

(S/N> 10), respectively. Interestingly, the LOD obtained from this proposed method
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was as low as 10 nM for tetracycline hydrochloride. And the LOQ that obtained from
this proposed method was 0.03 MM. The LOD of tetracycline at Ni-implanted
diamond electrode was 10 nM (Figure 4.27) '

200
S 150
&
5 100 A
QO
. AN
\\\\ 0 240
Figure 4.27 Flow injection / with A :;ﬂ' tion results for 10 nM

tetracycline in 0.1 M phosphate buffer (p low rate was 1 ml min™".

4.3.4 Repeatabili ™)

: X
The relative staﬁar d n valt S used t@’eﬂect the repeatability.
. 4 0 ¢ . -
Under the optimal potentlil grameters, 5 ulg)) the analyte solutions was injected

ten times. Figu;ﬂ- 4113 ﬂg%ﬁ%@ﬁg}tmﬁon responses
1Y,

for 50 uM te e relative standard deviations was 2.82 %. The peak

AT e -
electrod - e m o :Em
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proposed “method. Figure 4.29 shows the standard addition curve of tetracycline
capsule. It was found that the slope was 86.16 nA mM™ and the intercept was 1758
nA. The comparison between the labeled amount (250 mg per capsule) and the
amount obtained by the suggested method was conducted. Recovery values greater

than 97.22 % were found. In order to evaluate this proposed method for the
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determination of this compound in drug capsule, the recovery, and within- and

between-day studies were carried out on the sample to which the known amounts of

tetracycline standards were added. The results of within- and between-day assays are
summarized in Table 4.5.

Table 4.5 Recovery of te
the Ni-implanted diar
and between-day studiem

Figure 4.29 Sta cf;"iﬁ"?’

adec)s

A

.n.é;:l’ﬁ‘l

40

#

i

tetracycline capsule

perometric detection using

system of the within-

Amount added

nt

-day assay

INETIOT

Percent

(ng ml™) founded fecovery pu a2 'u covery
A ST I R
036" 0354001 | 97224139 | 036+001 100.00+ 1.97
0.42 0.43+0.00 | 102384000 | 041+0.02 97.61+3.36
0.48 0.48£0.01 | 100.00+1.04 | 0.47+0.01 97.91+1.47
0.54 0.54+0.01 | 100.00+185 | 053+ 0.0] 98.14+ 1.31
60 0.61 +0.01 10333+ 1.17

101.66 + 0.83

0.62+0.01
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Recoveries ranging from 97.22-101.66 % and 97.61-103.33 % were
obtained for within- and between-day studies, respectively. The results of within- and
between-day assays were satisfactory. This proposed method is precise for the
determination of tetracycline hydrochloride.

High performance liquid chromaiography

Preliminary separation of tetracycline, chlotetracycline, doxycycline and
oxytetracycline were performed on colum r ,0 DS-3 Inertsil C18 (5 uM, 4.6 x 250 mm

i.d.). This column was able to separate tetriefc chlortetracycline, doxycycline
and oxytetracycline under simple isocrati lﬁ.l M. phosphate buffer (pH
2.5) (A) and 20% acetonidi ' 4 standards were seperated

with good resolution wi
summarized the HPLC ¢g

27 minutes). Table 3.3
this work.

e 4.30.

. Ql;i;" "\
Jlfﬂl’a‘ K

AR HURIINUIAY
quzc 15 20 25

Time (min)

Figure 4.30 Chromatogram of 1 ppm standard mixture seperated on ODS Inertsil

C18 column (5 pM 4.6 x 250 mm 1d.) using a mobile phase of phosphate buffer
(pH 2.5)- acetonitrile (80:20) with electrochemical detection.
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From the chromatogram (Figure 4.30), the orders of elution were
oxytetracycline, tetracycline, chlortetracycline and doxycycline respectively. The
chromatogram peaks of chlortetracycline and doxycycline are relatively broad

because of their affinity to the stationary phase and thus retained in the column longer.
44.1 Optimum potential for HPLC

This part was carried out in the HPLC system. Figure 4.31 depicts the
optimum potential i-E curve obtain d at the'Ni-implanted diamond electrode for a 20

ul injection of 100 uM of tet acycime mixturc standard solution 0.1 M of phosphate
buffer (pH 2.5) was used as the carne -7 soluti llﬁ'n represents the average of
two injections. The magni b kg ent at each potential is also
shown in Figure 4.31 \\\.. -.u 2

of tetracycline mixture

standard solution at the Ni-igiplanted diamond \1 -n ode exhibited a well-defined
sigmodal shape with a haif peak po en ‘iu 5 'V vs. Ag/AgCl. Therefore,
this potential was fixed for thé amperometri ’\

analysis experiments.

detection in HPLC system
ﬂd.ﬂi \\

-lfr J-I,J
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etracycline a), tetracycline b)),
chlortetracycline c) andd -:’jl (pH 2.5) and (-A-)
0.1 M phosphate buffer{p. ; X injections of analyte.
0.1 M phosphate buffer @-I 2.5) was arrie solutia, flow rate 1 ml min™.
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concentratl n. The regression data are summarized in Table 4.6 Regression plots of

the concentration and peak area are shown in Figure 4.32.
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From Table 4.6, the data of the 10 point calibration curve was acceptable for

quantitation because the correlative coefficient (R?) obtained were between 0.9975 to
0.9996.

Table 4.6 Linear regression statistics results

Analytes Linear Slope Intercept (1A) R*
dynamic range

(ppm)
Oxytetracycline 0.9975
Tetracycline 0.9977
Chlortetracycline 0.9990
Doxycycline 15100 0.9996

( .
' RN
The determination/o // acycline | \E\\ ) be distinguished by the

releaiion e of 5_97’ 53l 14s 5695 ‘,.\ \\o yietracycline hydrochloride,

\ ly.

tetracycline, chlortetracy€ling =

U
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lmut of detection (LOD) and limit of quantitation (LOQ) were defined as

the concentration of that yielded the peak area of analyte in matrix standard solutions

that signalled significantly different from the peak area of noise equal 3 for LOD and
10 for LOQ of each compound. These are shown in Table 4.7.
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The limit of detection and limit of quantitation of the 4 tetracyclines are in the
range of 0.01-0.05 ppm and 0.03-0.17 ppm respectively.
Table 4.7 The limit of detection and limit of quantitation of analyte in matrix standard

solutions.

Analytes LOD (ppm) LOQ (ppm)
Oxytetracycline 0.01 0.03
Tetracycline 4l .01 0.03
Chlortetracycline | ”\ '%E 0.17
Doxycycline ~ ] 0.17

444 Precision /

The method for
Yorecovery and precision sfmiettod at “spi el of 5 mg/kg for shrimp
R N

3.4.64 was used to determined

Table 4.8-4.9 displa intrade £' sion of this method at the spiking

level of 5 mg/kg for shrimp farmiig p-sa mples. ar imp sea samples respectively.

CJ

the method at the spiking

Table 4.10-4.1 T4Hus

level of 5 mg/kg for shri il farmmg samples and shrlmp s€a samples respectively.

Table 4.8 Meana Hﬂg mﬂ 7] gsmﬂ;] n jon) at spiking level

of 5 mg/kg in Shnmp farming sample

ammmmﬂmawmaa

%Recovery
Analytes Mean+SD %RSD
1 2 3
Oxytetracycline 101.4 100.9 100.8 101.1+0.3 0.3
Tetracycline 101.2 101.6 100.5 100.4+1.7 17
Chlortetracycline 100.2 99.4 97.0 98.9+1.6 1.6

Doxycycline 101.8 99.9 101.6 101.1+1.0 1.0
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Table 4.9 Mean of %Recovery of tetracyclines (intra-day precision) at spiking level
of 5 mg/kg in Shrimp sea sample (n=3)

%Recovery
Analytes Mean+SD %RSD
1 2 3
Oxytetracycline 107.7 106.4 107.5 107.2+0.7 0.6

Tetracycline 100.9 101.3+0.5 0.5

Chlortetracycline 103.0 100.5+2.2 22

Doxycycline - . % 99.5+3.8 3.8

Table 4.10 Mean of %Recoft // \\\

! er-day precision) at spiking level
of 5 mg/kg in Shrimp farmis /// : \\\

Analytes 1 ‘ m%}\ 6 MeantSD %RSD

Oxytetracycline  101.5 101.4 /100 009 100.8 101.1+03 0.3

Tetracycline 101.6 100.5-°102:8 “1012°3101.6 100.5 101.3+08 0.8
Chlortetracycline l!—":“—;:.ll 99.1%12 12
Doxycycline 97. 6 100.1+1.8 1.8
~
qd s
Table 4.11 Me ﬂﬂ:ﬂ ﬂ ﬁ?ﬂﬁﬁm mon) at spiking level
of 5 mg/kgin S 1 —ﬁ
¢ F-N _ ¢/
) Qf Ak P11 Y195 vl ~ 8]
q . N 4 B Léodnl &'. e A | L) ' LJ
Analyte! 1 2 3 4 5 6 MeantSD  %RSD

Oxytetracycline 1003 1026 101.1 107.7 1064 107.5 104.3+3.3 3.1
Tetracycline 101.1  100.0 1009 1009 101.7 101.9 101.1+£0.6 0.6
Chlortetracycline 102.3  99.6 99.6 103.0  99.8 98.7 100.5%1.7 1.7
Doxycycline 93.7 1003 943  103.6 99.0 955 97.743.8 3.9




9%

4.45 Accuracy

From Table 4.12, %recovery of 4 tetracyclines in Shrimp farming sample at
spiking level of 0.5 mg/kg are in the range of 81.6-98.9%, while these of the Img/kg,
5 mg/kg and 10 mg/kg spiking levels are in the range of 80.4-99.0%, 87.9-105.0 %
and 93.2-109.2%, respectively. And from Table 4.13, %recovery of 4 tetracyclines in
Shrimp sea sample at spiking level of 0.5 mg/kg are in the range of 84.2-109. 1%,

g spiking levels are in the range of

while these of the 1mg/kg, 5 mg/kg
72.2-97.4%, 80.3-91.7 % and /ﬂ
the acceptable range set fo AC

tively. These values agree within
%recovery at 75-125 mg/kg

level.

Table 4.12 Accuracy of 1 meth spiking of 0.5, 1,5 and 10 mg/kg

Spiking leyel of *_,f‘sin g evel f Spiking level of  Spiking level of

Analytes
0.5 mg g-"L?“‘" T g/ S mg/kg 10 mg/kg
Oxytetracycline 5.8+ 102.54+3.4 99.6+1.8
Tetracycline 97.0%5.5
Chlortetracycline f 48 91 6£5.2 97.943.8
Doxycycline 89 2+6 7 88. 4+3 0 97.7+5.4 103.7£7.4

Table 4.13 Accﬂuﬂtﬁ Mﬂaﬁ ﬂlﬂfll (g 1, 5 and 10 mg/kg

for Shrimp sea sample (n=3)

‘-]W’]ﬂﬁﬂim URIAINYAY

Mean of %Recovery
Analytes Spiking level of  Spiking level of Spiking level of  Spiking level of
0.5 mg/kg 1 mg/kg 5 mg/kg 10 mg/kg
Oxytetracycline 94.9+1.6 83.3+4.3 86.8+5.0 96.5+2.4
Tetracycline 92.0+1.1 88.4+4 4 89.241.2 96.9+4.6
Chlortetracycline 91.848.6 91.943.0 86.018.0 93.3+5.1

Doxycycline 102.0£9.0 96.2+1.7 90.6+0.1 99.4+2 4
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4.4.6 AOAC standard method
- Standard calibration curve and linear range
The mixed 3 standard tetracyclines solution covering the concentration

range of 0.05-10 ppm were measured. The regression data are summarized in Table
4.14.

RZ
Analytes dynamiic rang N
(pp
Oxytetracycline 0.05-10° Jeet- 46, N 30474 0.9996
Tetracycline 0510 #2737 55 9600 43590 0.9995
Chlortetracycline ' 0.9999

S

The 11m1t of detection (EOD) and limit of tltathlhstOQ) were

defined asithe Y Qnﬂﬂ&xﬂtﬁt%w}%m

solutions that signalled significantly different from the peak area of noise equal 3 for
LOD and 10 for LOQ of each compound. These are shown in Table 4.15

rix standard

The limit of detection and limit of quantitation of the 3 tetracyclines are

in the range of 0.05-0.10 ppm and 0.17-0.33 ppm respectively.
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Table 4.15 The limit of detection and of quantitation of analyte in matrix standard

solutions
Analytes LOD (ppm) LOQ (ppm)
Oxytetracycline 0.05 0.17
Tetracycline 0.05 0.17
Chlortetracycline 0.10 0.33
- The result of acc 1
From Table lines in Shrimp farming
sample at spiking level o .5-78.6%, while these of the
Img/kg, 5 mg/kg and 10 ge of 72.6-80.2%, 77.5-
82.5% and 80.2-90.2%, ble 4.17, %recovery of 3
tetracyclines in Shrimp sea king“lev mg/kg are in the range of
74.2-80.2%, while these of ; C '1 ! g/kg spiking levels are in
the range of 76.2-81.2%, 7 9% and )292.5%, respectively. This is within the

acceptable range set forth by

10 mg/kg

: ] bld ¢ 2 L) 899438
Tetracyclind 75.8+8.2 80.2+5.3 80.043.5 90.242.1
Chlortetracycline  72.56+5.4 72.647.7 77.5+4.2 80.2+4.2
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Table 4.17 Accuracy of extraction method at spiking level of 0.5, 1, 5 and 10 mg/kg
for Shrimp sea sample.(n=3)

Mean of %Recovery
Analytes Spiking level of  Spiking level of Spiking level of - Spiking level of
0.5 mg/kg 1 mg/kg 5 mg/kg 10 mg/kg
Oxytetracycline 80.2+5.3 78.41£5.9 85.944.5 92.543.0
Tetracycline 75.317.2 216.5 82.343.7 91.442.5
Chlortetracycline 74.216. TN % 79.3+4.0 90.0+4.0

Finally results det,'i ample. From Table 4.18-

4.19, the comparisons re ples at blank sample. The

result and chromatogra

Table 4.18 Comparisons res ing sample

Analyte HPLC Result for LCFA***
Oxytetracycline nd* nd*
Tetracycline ~ nd* y nd*
i I —— *
Chlortetracycline | :,—< d nd
Doxycycline g - .
i &

e B UANENEING, e .

Tetracycline in edible animal tiss

RCS{Q A kaFAECFal ﬁmmqlqtn El’lﬁ Bl e
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Table 4.19 Comparisons results of 3 methods in shrimp sea sample

Found (mg/kg)
Analyte HPLC-ECD  AOAC method** Result for LCFA***
Oxytetracycline nd* ~ nd* nd*
Tetracycline nd* nd* nd*
Chlortetracycline nd* nd* 0.07

Doxycycline nd* - -

* Not detected

AULINENINYINS
ARIANTAUNNIING 1A Y
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