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Abstract: It was known that many beekeepers use some acaricides to protect their bees. Among the acaricides

used in bees, amitraz, bromopropylate, coumaphos, and cymiazole were used commonly in Korea. In middle

of 2006, Korean government set maximum residual limit (MRL) of amitraz and coumaphos as 0.2 ppm and

0.1 ppm, respectively. Because the environment of bee farm changes every year, it is needed to monitor acaricides

in honey continuously. In this work, ten samples of honey collected from local markets and internet in 2011

were tested for determination of the amount of amitraz, bromopropylate, coumaphos and cymiazole by HPLC-

DAD. Levels of the acaricide residues found were less than 25 ppb.
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Table 1. Toxicity categories, acute L.Ds, in rats, and maximum regulated residual limits in frequently used substances for bee

diseases control

Acute LDsgvalues (mg/kg)

Maximum residual limit(tMRLs) in honey (mg/kg)

Toxicity

Insecticide category Oral Dermal EU* USA® Ger . Switzerland® Ttaly® Nethfr Sout}z
y lans korea
Anmitraz® ur" 523-800 >1600 0.2 1 0.01 0.01 0.01 0.02 0.2
Coumaphos 11# 13-41 860 0.1 0.1 n.f. 0.01 n.f. 0.05 0.1
Cymiazole 725 >3100 1 f 0.01 n.f. 0.01 n.f. f
Bromopropylate 2784-3880 >10000 f f 1 1 0.01 n.f. f
Flumetrin 258 >150 f f 0.01 0.05 0.01 nf. 0.01
Fluvalinate IS 261-282 >20000 f 0.05 0.01 n.f. 0.01 0.05 0.05
Imidachloprid JIENIIE 450 >5000 f. nf. n.f. nf. n.f. nf. n.f.
Fipronil 11¢ 296 374 f. n.f. n.f. n.f. n.f. n.f. n.f.

n.f. : not found

#Council regulation No 2377/90/EEC and their subsequent modifications.
®Food and Drug Administration of the United States. Pesticides tilerances (http:/www.cfsan.fda.gov 2003).
A review of treatment options for control of varroa mite in New Zealand. Report to the Ministry of Agriculture and Forestry(http://

www.biosecurity.govt.nz, 2005).

4Korea food and drug administration (http://www.kfda.go.kr 2009).
“Sum of amitraz and all metabolites containing the 2,4-dimethylaniline moiety, expressed as amitraz.

Do not have a MRL.
£Moderately hazardous
"Slightly hazardous
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Table 2. Information of ten honeybee sample

Sample Production Company Purchased from  Purchasing Day Kind of honey
Odduki Apiculture-mixed
Sample 1 2011. 1. 25
P (957 HomePlus (5 - @ah)
Hasung (F2Y) Apiculture-mixed
Sample 2 _ v 2011. 1. 25 _
P (HEE) (F% - g3
Hanrasan Apiculture-mixed
Sample 3 (@ A% 2011. 2.9 (@2 2sh
Kang-won Apiculture-acacia
Sample 4 CrorE 2011.2.9 (% - o}7FAo}
Kwang-dong Apiculture-mixed
I 2011. 2.
Sample 5 ESREA7 0 ’ (&5 - &sh
Kuk-je Apiculture-acacia
Sample 6 2011. 2. 15
P A E) et (% - ol7hAloh)
Sample 7 Sin-lim 2011.2. 15 Apiculture-mixed
P WY EIES) o (% - b
Dong-seo Apiculture-mixed
Sample 8 2011. 2. 15 -
p (EAAE) (%% - 13
Kyo-reo Apiculture-mixed
Sample 9 2011. 2. 15
P EEELEES (F% - 3h)
U-seong Apiculture-mixed
Sample 10 2011. 2. 15 N
i ) (% - 13h

Ao 7 A A} YA 59 HRE= Table 29+ Zt).
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Fig. 1. Chromatograms of 100 ppm of each of amitraz,
bromopropylate, coumaphos, cymiazole standard on
C-18 column. Flow rate; 1.2 mL/min, detection; 254
nm. Eluents; 70% acetonitrile in H,O.
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Fig. 2. Calibration graphs of amitraz, bromopropylate, coumaphos and cymiazole obtained with 25, 50, 100, 200, 1000

ppb standard solution.
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Table 3. Linearity® for four acaricides residues in honey

Compounds Concentration (ppb) R? value
Amitraz 25, 50, 100, 200, 1000 0.9999
Bromopropylate 25, 50, 100, 200, 1000 0.9999
Coumaphos 25, 50, 100, 200, 1000 0.9997
Cymiazole 25, 50, 100, 200, 1000 0.9999

“inearity : R? value.
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Fig. 4. Chromatograms of ten honeybee samples on C-18
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mL/min, detection: UV; 233 nm. Eluents; 70%
acetonitrile in H,O.
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Fig. 6. Aya of (a) 100 ppm cymiazole standard and (b) a compound appeared on 5.588 min in Fig. 5.
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Fig. 7. Chromatograms of sample 4 and related samples. Flow rate

3IA LM (Fig. 5) cymiazoleZ A EE Fo|TEL]
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B9} ¥ WA TH(Fig. 6).
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2 ¥
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sh e dlo]as}t o #lskr] AEX =7t ‘4
T oW Fola9 WslE #sty| E7] i
500 ppbe] L2 A AT} Fig 79 sample 491 th
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6.00
Minutes
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: 1.2 mL/min, Eluents; 70% acetonitrile in H,O.
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} SO =8k cymiazole®] FHTHE3 =9k AA|st
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Table 4. Amount of amitraz, bromopropylate, coumaphos, and
cymiazole in honey”

Kind of
Name A B C Cy honey"
Samplel ND ND ND ND M
Sample2 ND ND ND ND M
Sample3 ND ND ND ND M
Sample4 ND ND ND ND A
Sample5 ND ND ND ND M
Sample6 ND ND ND ND A
Sample7 ND ND ND ND M
Sample8 ND ND ND ND M
Sample9 ND ND ND ND M
Samplel0 ND ND ND ND A

?Analysis condition: C18 column, 30%(v/v) water in acetonitrile.
A: amitraz, B: bromopropylate, C: coumaphos, C: cymiazole. ND:
non detected. "Kind of honey; mixed(M), Acacia(A).

EToA & F x| olF 38k 0|99 gt
EE golase] AA e e ZeE &
amitraz, bromopropylate, coumaphos, cymiazole ©]<]
of TH2 #7] SHEEC] HE & A &A 23
H Aoz Az,

ol& AFE 5 Aol A% A<} nlwstsl S o
£ )4 =22 amitraz, bromopropylate, coumaphos,
cymiazole®] 7%= 59 A FASH & =L
oS G F UANSY Fig 45 HIRI BE HE A
EFYE AZ2EIHNA & F UXxo] HE £
amitraz, bromopropylate, coumaphos, cymiazole©] ©}
d {71 sbeEe] X3Eo] oA o5 gk 4
AR Aol M Eojof & Zlo g Azt

A= B2 &5 57HA
3 A S} A eF 22 ThFs f3)
|3t AUk HE Lol 5EA oFEe 5
ZAFE7] fl3 H2 ALk dE 105l W8] Fe8
54 9 9FE 4% -amitraz, bromopropylate, coumaphos,
cymiazole-9] ZHF AF-E AT WA, HE &
o FEA FES FE317] Sl 5.00 go] HE A
FE #3ke] 025% NH,OH7F T8 ZF59 2%
acetone/hexane &g ©o|&3AT. FEFH AEE
HPLC-DADWHH O 2 ZA}SIS ) o] u, o]F
30% H,O in ACNS o] 83t 3, Wi EFEZE e
benzoinmethylethers AME-3IA T 452 FE/J 9 FF
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