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Table 1. The Japanese maximum residue limits of ivermectin, eprinomectin, doramectin and moxidectin

in edible meat

Cattle muscle Pig muscle Sheep muscle Horse muscle Deer muscle
Compound
(ppm) (ppm) (ppm) (ppm) (ppm)
Ivermectin 0.01 0.02 0.01 0.01
Eprinomectin 0.1
Doramectin 0.01 0.01
Moxidectin 0.02 0.05 _— 0.02
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Table 2. SRM settings for negative ion MS-MS analysis of ivermectin, eprinomectin, doramectin and

moxidectin
Compound Precursor ion Production  Collision energy Tube lens
(amu) (amu) (eV) )
Ivermectin 893 [M+NH,|" 569 15 198
567 15
551 25
307 25
Eprinomectin 915 [M+H]" 298 24 175
154 33
144 36
112 68
Doramectin 917 [M+NH.|" 593 17 196
333 20
331 28
219 22
Moxidectin 641 [M+H]" 498 11 182
478 12
416 15

199 26
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Table 3. Recoveries of ivermectin, eprinomectin, doramectin and moxidectin from cattle and pig meat

a

Cattle muscle

Swine muscle

Compound Spiked level - -
(ng/g) Recovery RSD Recovery RSD
(%) (%) (“o) (%)
Ivermectin 0.01 88.2 4.5 88.7 4.6
Eprinomectin 0.01 89.8 4.4 88.9 4.0
Doramectin 0.01 86.8 4.6 89.4 44
Moxidectin 0.01 83.0 3.0 85.7 3.7
* Means of 5-8 replicates.
° RSD = Relative standard deviation.
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Figure 2. LC-MS/MS chromatograms obtained
in MRM mode for ivermectin, eprinomectin,

doramectin and moxidectin standard solution at
0.1 pg/mL
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Figure 3. LC-FL chromatograms of eprinomectin, moxidectin, doramectin and ivermectin
standard solution at 0.025 pg/mL (a) and sheep meat sample (b)

—AF D7 a~v NI T A RITEERIRORRRR & —
THE—INRWOLNT. &5, bAoA HREORN
T H AT EENLSNDE=Z — A A OFERIRE L
FIEREREOLO L L= 2 A, TOEETL20%LL
WEEUDHA KT A4 %R L TEBY, ok

@
100 6.4
- m/z= 498 SRM ms2 641
50 Target ion m/z 498
o
100—
4 m/z= 478 SRM ms2 641
B 6.4
50 m/z 478 | m/z 498 = 0.51*
g ]
K| ]
2 0
£ 1007 m/z= 416 SRM ms2 641
£
50 64 m/z416/m/z498 =0.37*
.
100 | m/z=199 SRM ms2 641
50— 64 m/z199/ m/z 498 = 0.45%
O LR B L AR A R AR AR
0 2 6 8 10 12 14
Time (min)

NEE—INEXFLTFTIF U THDH I ENHERTE-.
Figure 4iCE X 7 7 F U OFERK L EX T 7 F LR
MHESNZR B O~A 7 a~ v 7T LERLT.
XTI FUUSOFEANZONT S, ALC-MS/MS
FEEANT, BAEORHRA L)L E TOIA O

()
100— m/z=498 SRM ms2 641
- 64
50{ Target ion m/z 498
.
100 m/z= 478 SRM ms2 641
50{ 64 Mz 418/ m/z 498 = 0.44*
L A
g 0 N .
£100— m/z=416 SRM ms2 641
ER.
507 o4 m/z 416 / m/z 498 = 0.31*
£ )
100— m/z=199 SRM ms2 641
50 64 m/z199/ m/z 498 = 0.49%
o T T \ LA R RN AR RRARN

o

Time (min)

Figure 4. LC-MS/MS chromatograms obtained in MRM mode for 0.1 pg/mL moxidectin standard solution (a)
and moxidectin positive sheep muscle sample (b)
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Determination of Ivermectin, Eprinomectin, Doramectin and Moxidectin
in Edible Meat with LC-FL and LC-MS/MS

Miho SAKAMOTO", Kazue TAKEBA™, Takeo SASAMOTO™, Tomoko KUSANO™, Hiroshi HAYASHI™,
Setsuko KANAI™, Maki KANDA"", Toshihiro NAGAYAMA"" and Ken'ichiro MORT"

Ivermectin, eprinomectin, doramectin, and moxidectin in 247 edible meat samples were analyzed by LC-FL. The
concentrations of these compounds in all samples were lower than the Japanese maximum residue limits. However, in one sheep
meat sample there was a peak, the area of which was below the limit of quantification, near the retention time for moxidectin.
With the aim of determining the residue of moxidectin in the sample, we developed a method in which liquid chromatography
was coupled with LC-MS/MS. The compounds were determined by reversed-phase LC using a C18 column with 10 mmol/L
ammonium acetic acid-acetonitrile. Mass spectral acquisition was performed in the positive mode by applying multiple reaction

monitoring. The method was applied to the sheep meat sample, and the residue of moxidectin in the sample was determined.

Keywords: ivermectin, eprinomectin, doramectin, moxidectin, LC-FL, LC-MS/MS, edible meat
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