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Survey of bee diseases, chemical and drug residues in honey
and bee products in Thailand
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ABSTRACT: National survey of bee diseases, chemical and drug residues in honey and bee products had been
conducted, by random sampling of 384 samples of bee and 120 samples of honey, during November 2002 to March
2003. The survey results of bee diseases revealed that Thailand was free from 3 diseases, namely American foulbrood,
Ascariosis and Sac brood whereas Varroasis, Tropilaelaps, Nosemosis and European foulbrood were detected at
low percentages as 19.27, 14.58, 9.38 and 8.07 respectively. When disease prevalence was analysed by region, the
highest prevalence was found in the north, especially in Chiangmai (13.02%), Lumpoon (11.71%) and Chiangrai
(10.67%) and the northeast was found to be the second rank. Whereas the disease prevalence in the east and the south
was very low and certain provinces were free from all 7 bee diseases, namely Chaiyabhum, Udonthani, Chumporn,
Suratthani and Songkla. The survey results of chemical residues (groups of carbamate, organophosphate, pyrethoid,
organochlorine) and drug residues (chloramphenicol, tetracycline, oxytetracycline, chlortetracycline, sulfamethazone,
sulfaquinoxaline and flumequine) showed neither chemical nor drug residues was detected in all 120 samples of
honey. The data obtained from this survey including the arrangement for bee farming standards and national plan for
bee diseases and residues monitoring resulted in the official announcement of the European Union (EU) under the
Commission Decision 2004/432/EC of 29 April 2003 to include Thailand in the list of third countries that be able to
export honey and bee products to EU.
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n = ZP1-P)
dZ
Sauetaanaluns 3alse = 384
AnBEiNg
n = sample size
/ = statistic for a level of confidence
P = expected prevalence or proportion
(in proportion of one; if 20%, P - 0.2)
d = precision (in proportion of one; if 5%,

d = 0.05)
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Table 1 Show number of sample by province.

Apis mellofera Apis cerana Number of sample

Province Number Number Number Number A. A. Honey from Honey from Royal

of farmer of Brood of farmer of Brood mellofera cerana A. mellofera  A. cerana  Jelly

1 Chiang Mai 185 58823 - - 122.73 - 37.76 - 15.73
2 Lampun 128 46116 - - 96.22 - 29.60 - 12.34
3 Lampang 72 3894 - - 8.12 - 2.50 - 1.04
4 Phayao 50 4630 - - 9.66 - 297 - 1.24
5  Chiang Rai 116 27700 - - 57.79 - 17.78 - 741
6 Phrae 44 15332 - - 31.99 - 9.84 - 4.10
7 Nan 43 9854 - - 20.56 - 6.33 - 2.64
8  Phitsanulok 25 1500 - - 3.13 - 0.96 - 0.40
9 Phichit 12 230 - - 0.48 - 0.15 - 0.06
10 Sukhothai 8 200 - - 0.42 - 0.13 - 0.05
11 Kamphaengphet 9 109 - - 0.23 - 0.07 - 0.03
12 Uttaradit 78 7500 - - 15.65 - 4.81 - 2.01
13 Uthaithani 16 400 - - 0.83 - 0.26 - 0.1
14 Phetchabun 8 155 - - 0.32 - 0.10 - 0.04
15 Tak 3 24 - - 0.05 - 0.02 - 0.01
16 Kalasin 21 63 - - 0.13 - 0.04 - 0.02
17 Khon kaen 104 1472 - - 3.07 - 0.94 - 0.39
18 Chaiyaphum 56 425 - - 0.89 - 0.27 - 0.11
19 Nakhon Phanom 2 60 - - 0.13 - 0.04 - 0.02
20 Nakhon Ratchasima 4 95 - - 0.20 - 0.06 - 0.03
21 Buri Ram 12 120 - - 0.25 - 0.08 - 0.03
22 Maha Sarakham 32 148 - - 0.31 - 0.10 - 0.04
23 Mukdahan 21 178 - - 0.37 - 0.11 - 0.05
24 Yasothon 11 132 - - 0.28 - 0.08 - 0.04
25 RoiEt 2 120 - - 0.25 - 0.08 - 0.03
26 Loei 28 579 - - 1.21 - 0.37 - 0.15
27 SiSaKet 6 40 - - 0.08 - 0.03 - 0.01
28 Sakon Nakhon 9 163 - - 0.34 - 0.10 - 0.04
29 Surin 2 42 - - 0.09 - 0.03 - 0.01
30 Nong Khai 3 27 - - 0.06 - 0.02 - 0.01
31 Nong Bue l.umphu 14 574 - - 1.20 - 0.37 - 0.15
32 Udon Thani 36 673 - - 1.40 - 0.43 - 0.18
33 Ubon Ratchathani 7 94 - - 0.20 - 0.06 - 0.03
34  Amnat Chareon 16 187 - - 0.39 - 0.12 - 0.05
35 Chanthaburi 182 1171 - - 2.44 - 0.75 - 0.31
36 Trat 201 913 - - 1.90 - 0.59 - 0.24
37 SaKeaw 10 100 - - 0.21 - 0.06 - 0.03
38 Nakhon Nayok 7 33 - - 0.07 - 0.02 - 0.01
39 Chachoengsao 12 98 - - 0.20 - 0.06 - 0.03
40 Chon Buri 17 158 - - 0.33 - 0.10 - 0.04
41 Lop Buri 26 458 - - 0.96 - 0.29 - 0.12
42 Kanchanaburi 15 25 - - 0.05 - 0.02 - 0.01
43 Suphan Buri 3 15 - - 0.03 - 0.01 - 0.00
44  Chumphon 64 812 65 597 1.69 1.80 0.52 0.90 0.22
45 Ranong - - 23 147 0.00 0.44 0.00 0.22 0.00
46 Surat Thani 71 508 46 304 1.08 0.92 0.33 0.46 0.14
47 Phangnga 27 122 49 600 0.25 1.81 0.08 0.90 0.03
48 Phuket - - 34 143 0.00 0.43 0.00 0.21 0.00
49 Trang - - 57 468 0.00 1.41 0.00 0.70 0.00
50 Narathiwat 14 42 - - 0.09 0.00 0.03 - 0.01
51 Songkhla 62 508 17 52 1.06 0.16 0.33 0.07 0.14
52 Pattani - - 10 142 0.00 0.43 0.00 0.21 0.00
53 Nakhon Si Thammarat 49 304 229 848 0.63 2.56 0.20 1.28 0.08

Total 1943 186926 530 3301 390 9.97 120.00 5 50
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Table 2 Show groups of residue to be detected and test methods.
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M 2 (3) ) (5 ®) 0] (8
Group of Substances Compounds Matrix Material Detection Level of Number Laboratory
(Directive 96/23/EC) analysed / Limit Action of

method (g/kg) (g/kg.ppb) Samples
B(1) Antibacterial Tetracyclines Honey, 120 NFI
substances - Tetracycline LC/MS/MS 4.00 “
including - Oxytetracycline 3.00 6"
sulphonamides, - Chiortetracycline 2.00 109
quinolones - Chioramphenicol LC/MS/MS 0.3 0.3% 120 NF|
Sulfonamides LC/MSIMS 15 50 120 NFI
- Sulfaguinoxaline 3.00
- Sulamethazine 3.00
Quinolones LC/MS/MS th.d. 120 NF1
- Flumequine 2.00
B(2)c Carbamate and Pyrethroids Honey, 120 NFI
pyrethroids - Permethrin GC-MSD 40 50
- Cypermethrin GC-MSD 40 507
- Deltamethrin 40 507
- lamda-Cyhalothrin 10 20”
- Cyfluthrin 10 20"
- Fenvalerate 40 tb.d.
- Tau-Fluvalinate 50 507, 3%
Carbamates Honey, 120 NF1
- Oxamy! HPLC-FLD 20 207
- Carbofuran-3-OH with PCD 25 thb.d.
- Aldicarb system 20 50
- Carbofuran 20 100”
- Methiocarb 20 tb.d.
- Promecarb 20 tb.d.
- Aldicarb sulfone 40 tb.d.
- Methomy 20 50
- Carbaryl 20 100"
- Propoxur 20 tb.d.
B(3)a Organochlorine HCB Honey, GC-ECD 10 10" 120 NFI
compounds -BHC GC-MS 10 10"
including PCBs -BHC 10 10"
Lindane (- BHC) 10 10"
Heptachlor 10 10"
Heptachlor epoxide 10 10%
Aldrin 10 10"
Dieldrin 10 10"
Dicofol 10 20"
p.p’ - DDT 10 50"
p.p’-DDD 10
p.p’ - DDE 10 Total 507
o.p’ -DDT 10
- Endosulfan 10 tbd.
- Endosulfan 10 tb.d.
Endosulfan-Sulphate 20 tb.d.
Cis-Chlordane 10 50"
Trans-Chlordane 10 50"
Endirin 10 10"
Bromopropylate 20 500
Chlorobenzilate 20 tb.d.
B(3)b Organophospho Mevinphos(Phosdrin)  Honey, GC-FPD 20 50 120 NFI
phorus compounds Monocrotophos GC-MSD 10 207
Malathion 50 tb.d.
Parathion-methyl 40 th.d.
Pirimiphos-methy! 30 507
Chlorpyrifos 40 507
Diazinon 20 th.d.
Dimethoate 30 tb.d.
Dicrotophos 30 th.d.
Triazophos 30 thd.
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Table 2 (Continued)
Q)] 2 (3) 4) (5) (6) 0] (8
Group of Substances Compounds Matrix Material Detection Level of Number Laboratory
Di ive 96/23/EC analysed / Limit Action of
(Directive 96/ ) method (g/kg.ppb) Samples
(g/kg)
B(3)c Chemical Low priority
element
Acaricide compounds Amitraz Honey,  HPLC-DAD 5 200" 120 NFI
LC/MS/MS 50
Remarks
(1) Level of action of residues in honey RIKILT, THE NETHERLANDS
(2) The limit of determination (LOD) of pesticides residues in food RIKILT, THE NETHERLANDS
(3) Detection limit of residues analysis, DENMARK
(4) Detection limit of residues analysis, CFIA, CANADA
(5) MRL of the chemicals substances evaluated by EMEA for use in bee diseases
(6) MRL, Swiss
(7) tb.d. = to be determined
(8) NFI = National Food Institute
Table 3  Show groups of drug residue and test methods.
Group of Substances Compounds Matrix Material Detection Level of Number  Laboratory
nal / Limi Acti f
(Directive 96/23/EC) ana f;eg mit ( /:“O“b) s © !
metho (g/kg) g/kg.ppl amples
B(3) Drug Residues Chloramphenicol Honey Lemsmst? 0.30 - 120 NF1
Tetracycline 4.00 12.00
Chlortetracycline 2.00 4.00
Oxytetracycline 3.00 10.00
Sulfamethazine 3.00 -
Suffaguinoxaline 3.00 =
Flumequine 2.00 -

1. J.AOAC Int. 85(4), 2002, 853 - 860 for Flumequine, Sulfamethazine, Sulfaquinoxaline, Tetracycline, Oxytetracycline and

Chlortetracycline group.

2. In house method by LC/MS/MS based on US FDA LIB No. 4281, 2002 for chloramphenicol

wuduesaed e lunamile iU iauy
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Apudne  AnaURUA1 MRL (Maximum Residual Level)
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Table 4 Results of bee disease diagnosis by parentage per total number of sample.

Province European foulbrood American foulbrood Nosemosis Acariosis
Total Positive %  Total Positve %  Total Positve %  Total Positve %
Chiang Mai 384 8 208 384 0 0.00 384 18 469 384 0 0.00
Chiang Rai 384 10 260 384 0 0.00 384 6 156 384 0 0.00
Lampun 384 6 156 384 0 0.00 384 10 260 384 0 0.00
Lampang 384 0 0.00 384 0 0.00 384 0 0.00 384 0 0.00
Phayao 384 0 0.00 384 0 0.00 384 0 0.00 384 0 0.00
Nan 384 1 026 384 0 0.00 384 0 0.00 384 0 0.00
Phitsanulok 384 0 0.00 384 0 0.00 384 0 0.00 384 0 0.00
Uttaradit 384 2 052 384 0 0.00 384 0 0.00 384 0 0.00
Phrea 384 2 052 384 0 0.00 384 2 052 384 0 0.00
Trat 384 0 0.00 384 0 0.00 384 0 0.00 384 0 0.00
Chanthaburi 384 0 0.00 384 0 0.00 384 0 0.00 384 0 0.00
Khon Kaen 384 0 0.00 384 0 0.00 384 6 156 384 0 0.00
Nong Bue Lumphu 384 0 0.00 384 0 0.00 384 10 260 384 0 0.00
Chaiyaphum 384 0 0.00 384 0 0.00 384 0 0.00 384 0 0.00
Loei 384 0 0.00 384 0 0.00 384 0 0.00 384 0 0.00
Udon Thani 384 0 0.00 384 0 0.00 384 0 0.00 384 0 0.00
Songkhla 384 0 0.00 384 0 0.00 384 0 0.00 384 0 0.00
Surat Thani 384 0 0.00 384 0 0.00 384 0 0.00 384 0 0.00
Chumphon 384 0 0.00 384 0 0.00 384 2 052 384 0 0.00
Nakhon Si Thammarat 384 2 0.52 384 0 0.00 384 0 0.00 384 0 0.00
Total 384 31 8.07 384 0 0.00 384 36 9.38 384 0 0.00
Table 5 Results of residual analysis in honey by regions.
Honey ) ' Drug
Region Produced  Number  Carbamate  Organophosphate  Pyrethoid — Organochlorine Residucs
(Ton) of Sample Group Group Group Group Group
North 7000 106 ND ND ND ND ND
South 550 7 ND ND ND ND ND
Central - - - - - -
Northeast 350 5 ND ND ND ND ND
East 100 2 ND ND ND ND ND
Total 8000 120 ND ND ND ND ND

ND = Not detected
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