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DETERMINATION OF IVERMECTIN RESIDUES
IN MEAT AND LIVER BY HPLC AND
FLUOROMETRIC DETECTION

J. M. DEGROODT, B. WYHOWSKI DE BUKANSKI,
AND S. SREBRNIK
Ministry of Public Health and Environment
14, 1. Wytsman Street
B-1050 Brussels, Beigium

ABSTRACT

The method describes the analysis of ivermectin in meat and liver at a
quantification limit of 5 pg/kg. This level is lower than the maximum residue
limit (MRL) imposed for EEC countries. The absolute detection limit was 250 pg.
The recoveries ranged from 70 % to 88 %. lvermectin was extracted by a
mixture of acetonitrile and water, purified on Bond Elut C;g columns and

converted to a fluorescent derivative using trifluoroacetic anhydride and N-
methylimidazol. The analysis was performed on a liquid chromatograph fitted
with a p- Bondapak Cyg column and ivermectin was detected by fluorescence

spectroscopy. The method has already been used for routine analysis.

INTRODUCTION

Ivermectin is a broad-spectrum antiparasitic agent and extensively used
for food-producing animals. The formula of ivermectin is given in figure 1.
Ivermectin is a mixture of two homologous compounds (H2B1a and HZ2B1b)

differing from each other by one methylene group. H2B1a is the major compound
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FIGURE 1. Structural Formula of lvermectin

H2Bl1a: R = CH3; H2B1b: R = H

and therefore marker substance for residue analysis. Tissue residue distribution
and metabolism of tritium-labeled ivermectin have been studied in animal
tissues (1) and examined thoroughly in swine (2) and have shown residues in
numerous tissues and fluids, highest levels were found in bile, fatty tissues and
liver.

In European countries the reglementation 675/92 EEC (3) allows a maximum
residue fimit (MRL) of 15 ug H2Bila/kg liver and of 20 pg H2B1la/kg fatty
tissue. Recent analytical methods used high-performance liquid chromatography
(HPLC) to analyze and to quantify ivermectin in feeds, serum, blood, plasma,
milk and animal tissues, for the detection ultraviolet spectrophotometry (4-

10) and fluorometry (11-14) were used.

Our aim was to develop a method allowing us to execute the surveillance program
imposed to each member state of the European Community by the Council
Directive 86/469/EEC (15). It was important to quantify ivermectin with
accuracy in positive samples down to 15 ug/kg tissue and to have a method
suitable for routine-analysis. Sample preparations were adapted following the
method described by Th. Reuvers and al. (4) combined with the fast
derivatization procedure of ivermectin to a fluorescent derivative from P. De
Montigny and al. {14).
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EXPERIMENTAL
Apparatus

A Vortex super mixer from Lab-Line Instruments (lllinois, USA) was used
for the extraction procedure. Centrifugations were achieved with a centrifuge
GLC-2B from Sorvall (Dupont, USA). The solvents were evaporated using a
Rotavapor-R from Buchi (Switzerland) and a Reacti-Therm heating module
from Pierce (llinois, USA). Purification of the extracts on Bond Elut Cqg
columns were achieved using a Baker-10 extraction system (J.T. Baker, NJ.,
USA). HPLC analyses were performed with a 5000 liquid chromatograph from
Varian (USA). Ivermectin was detected with an LS-4 fluorescence spectrometer
from Perkin-Elmer (USA). The chromatograms were registered with a
recorder A-41 from Ankersmit (The Netherlands) (paper speed: 2 mm/min).

lvents and reagents

Acetonitrile and methanol were delivered by Labscan (Dublin, Ireland), N-
methylimidazo! GC 99% by Aldrich (Steinheim, Germany) and trifluoroacetic
anhydride 99 % by Sigma (St. Louis, USA).

Standard and standard solutions

Ivermectin standard was supplied by Merck, Sharp and Dohme B.V. (The
Netherlands) (purity: 90.07%). The working standard solution contained 1.8 pg
ivermectin/ ml methanol and was used for the standard curves and to spike the

samples.

Columns

For the purification procedure Analytichem Bond Elut Cqg columns (6 mi)
from Varian (CA, USA) were used. The HPLC column was a - Bondapak Cyg, 10
um column (3.9 mm X 300 mm) from Millipore-Waters (USA).
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Sample preparation
Extraction procedure of ivermectin from meat and liver

4 g minced meat or liver were mixed with 40 mi acetonitrile and 3.5 ml
water in a closed 100 ml glass centrifuge tube. The mixture was shaken on a
Vortex during 2 minutes and then centrifuged at 2000 rpm during 10 minutes.
The solvent was transferred into a 100 ml brown round bottom fiask. The
extraction procedure was repeated once more with 20 mi acetonitrile and 3.5 m!
water. Both extracts were joined together and evaporated until 6 mi using the
Rotavapor-R. No acetonitrile may be left in the flask. Finally 6 ml water were
added to the extract.

Purification procedure of ivermectin from meat and liver

The Analytichem Bond Elut Cqg columns were conditioned successively with
4 mi acetonitrile and 4 ml acetonitrile/water (1:9). The extracts were passed
through the columns and the columns were dried over a period of 10 minutes by

air aspiration. lvermectin was then eluted with 5 ml acetonitrile which were

evaporated afterwards under a stream of nitrogen.

rivatization of ivermectin

To the dried residue were added successively:

1. 150 ul trifiuoroacetic anhydride / acetonitrile (1:2; v/v)

2. 100 ul N- methylimidazol / acetonitrile (1:1; v/v)
The tubes were shaken, closed and stored in the dark, since the fluorescent
derivative of ivermectin is very sensitive to light.

A 10 pu! or 50 ul portion of the extract was injected into the liquid
chromatograph at room temperature using a C1g u-Bondapak reversed-phase
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column and a flow rate of 1.5 mi/min. The eluent was methanol/water (95:5;
v/v). lvermectin was detected with a fluorescence detector (excitation
wavelength: 364 nm; emission wavelength: 470 nm; slits: 15 and 20; fixed
scale; 2).

RESULTS AND DISCUSSION

Meat and liver samples were collected in slaughterhouses. Meat from cattle
and pigs was taken randomly, not only fatty tissues, since all kinds of meat will
be eaten by the consumer.

The HPLC analyses of the ivermectin standard resulted in a linear response
within the range of 2 to 30 ng. The correlation coefficient was 0.9980. Table 1
summarizes the recoveries, standard deviations and coefficients of variation of
ivermectin in meat and liver. Each result is the mean of five different
extractions. The recovery studies were equally good for both matrixes, 70% to
88% could be reached. The quantification limit was 5 pg ivermectin/kg meat or
liver.

The absolute detection limit was 250 pg without being disturbed by a higher
background (fixed scale : 20). This is shown in figure 2 A. The same figure
shows a typical chromatogram of a standard solution (2 B), a blank meat sample
(2 C) and a spiked meat sample (2 D). The retention time for ivermectin was 11
minutes under the described LC conditions.

The sample preparation procedure provided clean extracts. For the purification
we chose Bond Elut Cq g columns, with which a very good reproducibility could be
reached. The conversion of ivermectin to a fluorescent derivative was very fast
and resulted in a high sensitivity. The derivative has to be protected from light.
The stability was checked and showed a degradation of 50% in three hours when
tubes containing the fluorescent derivative of ivermectin were exposed to
daylight. Quantifications were done using a standard curve; samples with high
concentrations were diluted or less extraction material was used. Daily analysis
of 12 samples could be done without difficulties. To keep the HPLC column in good
conditions, this one was rinsed afterwards with 30 m| methanol and
reconditioned before reuse. 100 meat samples were analyzed until now, 3

samples were positive for ivermectin ranging from 15 to 30 pg/kg. 30 liver



(g ‘D 'g9) 2z ‘(v) 02 : 4915Wo0.102dS 52UB2S3I0N| 3Y] JO B[BIS PaXi4 | 1 0| : BWNJOA UOL
{(reap Bri/unosuLisn) 611 G 27) ojdwes Jesly paxids 'g- ‘ajdwes 1B Mue|g "D- ‘(undswusal Bu g g) uol
piepuels g- ‘(unoswusa] 6d 062) W uoidaIB@ 31NOSAY Y- UIDBWLIBA| Jo sweifojewoly) "2 Y

(uw)  auny

(o)1 o] o1 0 ot o ot 0
t i gl.'o
\\ _ i i E

—0L

—0¢

1102 Alenuer Gz ¥0:80 @I Papeo |uwog



08: 04 25 January 2011

Downl oaded At:

IVERMECTIN RESIDUES IN MEAT AND LIVER 1425
TABLE 1
Recovery Data of Ivermectin in Meat and Liver by HPLC and
Fluorometric Detection

Added Mean recovery Standard deviation Coefficient of W Recovery
quantity (n = 5) variation
(ng/kg) (ngrkg} (%) (%)

Meat Liver Meat Liver Meat Liver Meat | Liver
11.25 - 07.95 - 1.15 - 14.43 - 70.68
22.50 17.91 17.67 0.67 1.03 3.74 05.85 79.59 78.53
45.00 36.10 39.79 2.64 4.47 7.31 11.28 80.22 88.42
90.00 77.32 - 4.14 - 5.38 - 85.91 -

samples were analyzed, 1 sample contained 5.6 g ivermectin/kg liver.

The method has proved to be suitable as a routine analysis method for ivermectin

residues at a level below the maximum residue limit imposed by the EEC

regiementation.
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