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with photodiode array detection and method validation
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Abstract : In veterinary medicine amitraz has been used as an insecticide to eliminates mites, lice, and
ticks in dogs, cats, goats, swine and cattle. The objective of present study was to developed an analytical
method using one-step extraction and determination of the amitraz in veterinary drugs by liquid
chromatography (LC). The amitraz was analyzed by LC equipped with Waters XTerra RP18 (4.8 x 250
mm; 5 um; Waters, USA) analytical column, using 75% acetonitrile (acetonitrile/D.W; 75/25) at 1.0 ml/
min. The UV-VIS detection of amitraz was made at 290 nm. Calibration graphs were linear with very
good correlation coefficients (7> 0.9999) from 80~120 pg/ml. The limit of detection was 0.09 ug/ml and
limit of quantification was 0.27 pg/ml. The method showed good intra-day precision (CV 0.05~0.09%) and

inter-day precision (CV 0.06~0.18%).
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Al TEZFEANA LCE o83 amitraz 4%
e Qe A0 amitraz AAS] FEAE] W0
u-g- A g oltt. FEFFolA amitraz wAS 9
3| 4] = International Conference on Harmonization(ICH)
guideline [13]°] el system suitability testS %3
capacity factor(K'), plate count(N) 5<] parameter ==&
Z|EolH, dgE EMEE FEA 5 parameter?]
recovery, intra-, inter-day precisions= ZR3ok d=H],
2 amitrazoll Hal] ©]213F parameters A7) &
A AR Aot web & d7E Bl LCE
o]&-gk 7HistaL WE, frE/de] HAFE amitraz AT
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55 U= amitraz A A 35 LA E 2 (ZA A} Korea),
ol EZ}2 12.5EC(Hockley, UK), €1€](5%l, Korea)S
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HPLC-PDAE |83+ Amitraz®] 241 3§ 2 A% 35
Table 1. Chromatographic performance on columns for amitraz
Column Platea Symme;[ry K2 Corr® Cort®
count factor
Waters XTerra RP18
(4.8 x 250 mm; 5 um) 11662 1.3 2.18 1.00000 0.99999
Purospher STAR RP18¢
(4.6 x 250 mm; 5 um) 19766 0.87 5.82 0.99997 0.99996
Shiseido UG 80 C18 20596 005 s08 0.99904 099976

(4.6 x 50 mm; 5 pm)

*Theretical plate count > 2000, Symmetry factor <2, K> 2 are recommended by ICH.
bcCorrelation range, 80~120 pg/ml and 400~600 pug/ml, respectively (n = 3).

Table 2. Infulence of mobile phase pH on chromato-
graphic parameters of amitraz

N — o
ru[o b

¥l
272 Y THTable
pH Plate count® Symmetry K" o ®E
factor® N gEE
3 4775 2.01 0.96 EER-TY
7 13168 0.91 2.45 FEZo|
9 13205 0.92 2.64 Q13 % S12THFig 2).

¥Theoretical plate count > 2000, symmetry factor <2, K™ 2,

are recommended by ICH (n = 3).
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Table 3. Optimal condition of amitraz analysis by the count(N) 11662, symme‘uy factor(R) 1.3, capacity factor(K')

developed HPLC
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Parameter Condition of HPLC method
Detection wave UV 290 nm EEE J17|2M¥o| fREaM AHS
Column (temp.) XTerra RP18 4.8 x 250 mm, 5 um (30°C) EEF 55 77 AZE(80~120 ug/ml), B
Mobile phase Acetonitrile/D.W (75/25, pH 7) (400~600 pg/ml) 0.2 3lo] FFETMS slelet Az} 9
Flow rate 1.0 ml/min 3 244 (P> 09999y LERHSItHFig 3). S ®
injection volume ol A2 Al AE A AFWAE 247} 009
Diluent Acetonitrile
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Fig. 1. HPLC Chromatogram of the amitraz standard at 100 pg/ml (A) and the sample (B).
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TH(Table 4). Al 7FA] FL=(10, 50, 100 pg/ml)llA] amitraz
o] I3t intra-day precision(t=3, n=23)3} inter-day
precision(t=3, n=3, d=3)2 At A3} 7} 0.09%
9} 0.18%°15Fe] -3 AU =E YJeRHATHTable 5).
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Fig. 2. Comparison with the spectrum of amitraz standard
and commercial products.

Table 4. Limit of detection and limit of quantification of

amitraz’
Compound LOD (ug/ml)’  LOQ (ug/ml)’
Anmitraz 0.09 (pg/ml) 0.27 (ng/ml)

*LOD : 3.3 x (SD of the response / slope of the calibration curve).
LOQ : 10 x (SD of the response / slope of the calibration curve).
TCited from ICH guideline [13].

Table 5. Precision of developed HPLC method

A -

e W] BEEES W] flaEl Al s
£ AE FF=EES Low(10 ug/ml), Middle(20 pg/ml),
High(40 pg/ml) 37} % :?; spikedte] 3|4&S 1
A3 100+2%2] 53 35&S Jepon H#
%RSDFE 0.08~0.58 %= "% 9-53}31 th(Table 6).
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2 ATy 5HL sE4FY a4 A E
93 LCE 0] &3t amitraz AA| Q] BAIHL 3Hels)=0)
AATE Amitrazs TEFFTGAY vl=ed Sl 5
AlE WHol GCE o]8-3 Whgo] tiFtol e [1

T

H 2 FIA LCE ol83t= 59 A2 24l Al
=53 At [15]. & AFolM = LCE o8-8 amitraz
9| 34*4717]—‘?*44574% Shyst S B4l o
o o;jw—o— A= 3.

CE ©]&3F amitraz®] 7 7|7]E4 2702 XTerra
RP18(46><250mm 5 um; Waters, USA) ZHS- o]-&, ]
FAL 75% OMAEYUE(H 7), AEIFLS UV
290 nmellA 7P -7 B8] T B S EE UYERISL
ot SHE 71714t A" A3/ parameter
& ZAFgE A3 Plate count 11662 Symmertry factor 1.3,
capacity factor 2.18% =14 7|21 ICH guideline [13]°]]
A3k A :L'g(80~120 pg/ml), B ZZE-(400~600 pg/
ml)®] 77t 3l s FEAE AL, A
e iﬂh’} A3} gko] 09999 ooz -3t 2
AdE JYeR A, AESA e AFsAs 24

Intra-day studies (n=6)

Inter-day studies (n = 18)

QC sample  —oor s t Measured t
(Hg/ml) casured amoun RSD (% % casurcd amoun! RSD (%
(ug/ml) %) (ug/ml) )
10 9.80+£0.01 0.08 9.79 +£0.02 0.18
50 50.18+0.03 0.05 50.11 £0.03 0.06
100 100.11 £0.09 0.09 99.96 + 0.09 0.09

"RSD (%) < 1 onintra (t=3, n

Table 6. Recovery rate of amitraz in commercial products

= 3), and inter assay (t =3, n =3, d = 3) are recommended by ICH, respectively.

Compound Low level £ SD*  Mid level £ SD*  High level £ SD* Recovery (%) RSD®,
P (RSD),% (RSD),% (RSD),% mean + SD %
Sample I 100.1£027 (027) 99.8+0.43 (0.43) 99.7+037 (0.37)  99.9+0.08 0.08
Sample 2 98.1 £0.32 (0.32) 99.3+0.19 (0.19) 99.4+0.33 (0.33) 98.9 £ 0.08 0.08
Sample 3 101.5+ 1.19 (1.19) 100.3 +0.13 (0.13) 100.2+0.26 (0.26)  100.7+0.58 0.58

*bRecovery, 100 =2 and RSD (%) < 1 are recommended by ICH, respectively.

=5 =15
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Fig. 3. Calibration curves for amitraz standard, A (80~120 pg/ml) and B (400~600 pg/ml), (A : 72 >1.0000, B : 7*> 0.9999)
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