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1  (

)

1/5 (Alippi, 1996) AFB
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AFB  (Yen and Chyn, 1971)
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(Paeniacillus larvae larvae)
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21 LD95 442 2
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37.2%  (Chen et al., 

1997)  (A. cerana) 

 (Chen et al., 2000)
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2002) AFB
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(oxytetracycline, OTC) 

 (Chen et al., 2001)

1 125 mg

9

50 mg 3  
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and Fries, 1995)
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Karlovskis, 1989; Goodwin et al., 1996)
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材料與方法 
 

㆒、蜂蜜㆗幼蟲芽孢桿菌檢測法的建立 

7  104 2.1  105

15 g 30 ml

3000  g 30

5 ml

80 15

0.2 ml

BHITN (DIFCO, brain-heart infusion 

supplemented with 0.1 ppm thiamine and 

0.3 ppm nalidixic acid) 37

72

4  

OTC

OTC 15 g

 20 ppm OTC 7  

104 35 ml

1-4

0.2 ml BHITN

4  

 

㆓、田間蜂蜜的檢測 
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1998 4-5

AFB

71

1998 5-6

53  

 

㆔、試驗蜂群的接種與管理 

10 8-9

1 AFB

4-5 AFB

AFB 500

1-2

3-4

AFB

3 : 

1. 2 1 kg OTC 125 

mg 4  

2. 2 OTC 50 mg

3  

3. 3  

 

㆕、試驗蜂群的㈼測 

AFB

 

1. 

60 g

2

 

2. AFB

AFB

100 AFB

AFB  

3. 

100 2

 

 

結  果 
 

㆒、蜂蜜檢測法的建立 

 7  104 2.1  105

15 g 5 ml

0.2 ml

2.8  103 spores 8.4  103 

spores BHITN

27.0  5.9 79.0  18.5

0.90%  0.21% 0.94%  

0.15%

185 177 spores/g  (P > 

0.05) 181 

spores/g 15 g

1.90% - 

1.93% 1%  

AFB

OTC

OTC

1

2

0.71%  0.19% 3

OTC 

2

235 spores/g  
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㆓、田間蜂蜜的檢測結果 

OTC 2

 (235 spores/g 181 

spores/g) 2

71

 

( ) 17  (24%) 

1  103  1  

104 spores/g (11 15.5%) 2 1 

 104 spores/g 3.2 × 105 

spores/g

53  

( )  ( ) 

14  (26.4%) 

1  103 1  104 spores/g (10

18.9%) 2 1  104 spores/g

124

31

25%  (21 16.9%) 

1  103 1  104 spores/g  

 

㆔、試驗蜂群的㈼測結果 

1.  

10

4-5 AFB

500  6  104 

 1.2  106 spores/g

1 5

OTC

 (A ) 1

表㆒ 幼蟲芽孢桿菌孢子懸浮液於 BHITN 平板的萌發狀況 
Table 1. Germination of Paenibacillus larvae larvae spore suspensions on BHITN plates 

Suspended 
samples 

No. of spores 
inoculated Bacterial colonies Spore germination 

(%)1 
Detection limit 

(spores/g)2 

Honey 2.8 × 103 27.0  5.9 0.90  0.21 185 
Honey 8.4 × 103 79.0  18.5 0.94  0.15 177 
Water 2.8 × 103 53.0  9.8 1.90  0.34 87 
Water 8.4 × 103 164.0  29.7 1.93  0.34 86 

1 (Bacterial colonies/ no. of spores inoculated) 100%. 
2 1/[15 g (0.2 ml/5 ml) germination rate]. 
 
 
表㆓ 離心次數對含 20 ppm OTC 蜂蜜樣品㆗幼蟲芽孢桿菌孢子萌發的影響 
Table 2. Effects of different number of times centrifuged on the germination of Paenibacillus larvae larvae spores in 

honey containing 20 ppm OTC 

No. of times centrifuged Spore germination (%)1 Detection limit (spores/g) 
1 0 - 
2 0.71  0.19 235 
3 0.57  0.10 292 
4 0.52  0.11 320 

1 There were 2.8×103 spores inoculated on each BHITN plate, with four replicates in each assay.  
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2
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 ( ) 125 

mg OTC  (B )

1 2

2  

( ) 125 mg OTC

AFB

50 mg OTC  (C

) 3 1

1 1  

103 spores/g 2

 

( ) 50 mg OTC

AFB

AFB  

2.  

4-5

AFB

OTC 3-5

AFB

500 AFB

125 mg OTC 

50 mg 

OTC 1 AFB

2 4-5

50 mg OTC

AFB AFB  

3.  

83-98%

2-15% 7%  3.5%  

表㆔ 台灣㆞區飼養蜂群儲蜜樣品㆗幼蟲芽孢桿菌孢子的檢測結果（單位：蜂群） 
Table 3. Culture results of Paenibacillus larvae larvae spores in hive honeys sampled from Taiwan (units: no. of 

colonies) 

Sampled n Negative Positive for spores 
area  for spores 103 spores/g 103-104 spores/g 104 spores/g 

Taipei 16 12 1 3 0 
Toufen 17 14 0 2 1 

Yuanshan 19 13 2 3 1 
Yuching 19 15 1 3 0 

Total 71 54 4 11 2 
 
 
表㆕ 台灣㆞區養蜂場蜂蜜樣品㆗幼蟲芽孢桿菌孢子的檢測結果（單位：養蜂場） 
Table 4. Culture results of Paenibacillus larvae larvae spores in apiary honeys sampled from Taiwan (units: no. of 

apiaries) 

Sampled n Negative Positive for spores 
Area  for spores 103 spores/g 103-104 spores/g 104 spores/g 
Ilan 8 6 0 1 1 

Toufen 18 14 0 3 1 
Yuanlin 9 5 1 3 0 
Yuching 10 7 0 3 0 
Paiho 8 7 1 0 0 
Total 53 39 2 10 2 
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圖㆒ 感病蜂群只經換箱處理，儲蜜㆗幼蟲芽孢桿菌孢子密度與幼蟲死亡率的變化。 
Fig. 1. Variations in the number of Paenibacillus larvae larvae spores in comb honey and larval mortality of diseased 

colonies treated with hive replacement only. 

 

 

圖㆓ 感病蜂群經換箱與125 mg OTC處理，儲蜜㆗幼蟲芽孢桿菌孢子密度與幼蟲死亡率的變化。 
Fig. 2. Variations in the number of Paenibacillus larvae larvae spores in comb honey and larval mortality of diseased 

colonies treated with hive replacement and 125 mg OTC syrup medication. 
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4-5 31%-62%

OTC (A )

23-33%

OTC 125 mg  (

) 1 14% 

± 6.4%

10% OTC 50 

mg  (C ) 1-3

15-30% 4

36-43% AFB

15%  

 

討  論 
 

 (Molan, 1996)

Shimanuki 

and Knox (1988) BHIT

80 

spores/ml

 ( )

18 h  

(P. 

alvei)  (Hornitzky and 

Karlovskis, 1989) Hornitzky 

and Clark (1991) BHIT

0.3 ppm nalidixic acid

BHITN

 ( 1.9%) Nordström and 

Fries (1995) 

 

圖㆔ 感病蜂群經換箱與50 mg OTC處理，儲蜜㆗幼蟲芽孢桿菌孢子密度與幼蟲死亡率的變化。 
Fig. 3. Variations in the number of Paenibacillus larvae larvae spores in comb honey and larval mortality of diseased 

colonies treated with hive replacement and 50 mg OTC syrup medication. 
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MYPGP 5% CO2
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MYPGP 200 
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5 AFB 18

12 2

AFB 17
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Detection and Application of Paenibacillus larvae larvae Spores 
in Honey 
 

Yue-Wen Chen  Department of Applied Animal Science, National Ilan Institute of Technology, Ilan, Taiwan 260, R.O.C. 

Guan-Ying Hwang and Kai-Kuang Ho*  Department of Entomology, National Taiwan University, Taipei, Taiwan 106, R.O.C. 

ABSTRACT 

For this study, we constructed methods to detect the number of 
Paenibacillus larvae larvae spores in honey, and found that the detection 
limit was 181 spores/g of honey. Honey samples were examined using this 
method, and we found detectable levels of P. l. larvae in 31 of 124 samples 
from Taiwan. This method was also used to investigate the control effects of 
oxytetracycline (OTC) on American foulbrood (AFB). The results showed that 
in bee colonies with a heavy AFB infection (AFB signs  500), the larval 
mortality might reach 62%, and the spore density might reach 1.2 × 106 
spores/g of honey. All combs of these infected colonies were replaced with 
healthy ones and divided into three groups: one group was just fed syrup; one 
was medicated with 125 mg OTC; and the other one was given 50 mg OTC 
syrup. Their AFB signs, larval mortality, and spore density in honey were 
counted weekly. The results showed that 125 mg of OTC syrup eventually 
prevented AFB recurrence; i.e. no detectable levels of AFB signs or spores 
and normal larval mortality were found in the investigating period. However, 
good AFB prevention could not be achieved with treatment using syrup only 
or with 50 mg OTC medication. The larval mortality of these groups 
decreased with treatments but then increased again, and detectable spores 
and AFB signs were found in most samples in 3-6 weeks post-treatment. 
 
Key words: Paenibacillus larvae larvae, American foulbrood, Apis mellifera, 

honey, oxytetracycline 
 


