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-60
(7-9)
10g
-60
5 kGy/hr 10
PB1 PF1
PB1
PB1 tryptic soy
agar (TSA, Difco Co.)
(Gram stain)
(catalase) (oxidase)
MacConkey medium (Difco
Co.) (Gram-
positive)
Biolog (fatty acid
analysis) API 50CHB  VITEK
PF1 Sacc's
medium ( 1.0g Ca(NOs3)2 0.25g
K2HPOs 0.25g MgSOa4 FeClz 4.0g CaCOs 20.0g
agar 10 15
ml 3x 3 2
) 25C
(
)
(septum)
(2, 12,17, 20)
PB1 PB1 tryptic
soy broth (TSB, Difco Co.) 25C
2 4C 18500 g
10ml
80C 20 (18)

PF1
PF1 Sacc's medium
25C 12
5 mi
5ml
( ) 30ml
Im 2 Tween?20 3 15
4C 75 10
0.1
mi
25C 48 72 96
30~300
10 kGy
B a
10° 10 (CFUIg) 1500
12050 CFU 1450 6000 CFU
120 2200 CFU
2 4 6 8 10
kGy 4 kGy

TABLE 1. Effect of different doses of gamma radiation on the
number of viable microbesin pollen samples

Sample Radiation doses (kGy)
no. 0 2 4 6 8 10
1 3500 1220 0 0 0 0
2 17050 7200 2200 21 0 0
3 9500 2800 1350 0 0 0
4 10700 5500 700 15 0 0
5 12350 7800 1850 18 0 0
6 18850 6700 790 3 0 0
7 2950 1350 140 7 0 0

1 Number of viable microbes/gram of pollen.



PB1

Table 2. Characteristics of the isolate PB1 isolated from
pollens.

Test item Characteristics

Cell morphology Rod
Motility !
Gram stain

Oxidase test

Spore

Catalase test
MacConkey growth
Anaerobic grown

O/F test

Biology(4hr) 1% test
Biology(24hr) 1% test
Biology(4hr) 2™ test
Biology(24hr) 2™ test

Fermentation

Bacillus 0.393

APl 50CHB Bacillus cereus 99.9%

Vitek ID BACIL Bacillus cereus 81%

Fatty acid analysis 1% test Bacillus thuringiensis
0.646

Fatty acid analysis 2% test

Identification Bacillus cereus

(or Bacillus thuringiensis)
: negative reaction.

L positive reaction;

6 kGy 2
5
8 kGy
1 | PB1)
1 PF1) PB1 TSA
PB1
(Fermentation)
Biolog
API 50CHB VITEK
PB1 Bacillus cereus Frankland and
Frankland
PF1 Sacc's medium 25C
12 2~3
2~3

25

Pithomyces sp. PF1 (
1200 )
Fig. 1. Conidia of Pithomyces sp. isolated from pollen, 1200x .

PF1  Pithomyces sp.

B. cereus  Pithomyces sp.

B. cereus TSB 25C

1 2 3 4 5kGy

(shoulder)

a t .. 2 oA T &
| D of Co-60 Gaomy Radiation (kGy)
Bacillus cereus PB1

Fig. 2. Surviving fraction of an isolated PB1 of Bacillus
cereus from pollen at several gamma doses irradiation
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2 kGy 4 kGy
4 kGy B. cereus 4kGy
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LD 4.2kGy
B. cereus
4 kGy 10 kGy
TSB B. cereus
(LDw) 0.9KGy 600
LD  6.2kGy 0.15p Sv/hr
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Fig. 3. Surviving fraction of the endospores of an isolated
PB1 of Bacillus cereus at several gamma doses irradiation.
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Fig. 4. Surviving fraction of the conidia of an isolated PF1 of
Pithomyces sp. at several gamma doses irradiation.
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ABSTRACT

Chou, F. I. 1999. The sterilization of pollen with cobalt-60 gamma radiation - a study of the radiation
resistance of microbial strains isolated from pollen. Plant Pathol. Bull. 8:23-28. (* Nuclear Science and
Technology Development Center, National Tsing Hua University, Hsinchu, Taiwan, 300, R. O. C. ;
Corresponding author, E-mail: fichou@nstdc.nthu.edu.tw , Fax No: 886-3-5725974)

This study examined the lowest dose of irradiation needed for sterilization of honeybee-collected
pollen and the radiation resistance of the microbial strains isolated from pollen. Pollen samples were
harvested and dried by artificial heating by beekeepers in Hsinchu. Samples were irradiated in a cobalt-60
hot cell of the Isotope Division, Nuclear Science Technology Development Center, National Tsing Hua
University. Experimental results indicated that microbial populations in the commercial pollen ranged from
10° to 10* CFU/g. Among the microbiological parameters, a high aerobic counts, fungi, and yeasts were
found. The predominant strains isolated from pollen were Pithomyces sp. and Bacillus cereus. The 90%
lethal dose (L Dso)of gamma radiation in conidia of Pithomyces sp. was 4.2kGy. The LD of the vegetative
cells and endospores of B. cereus were 0.9 kGy and 6.2 kGy respectively. The microbial strains isolated
from pollen were not the high radiation resistant ones. 10kGy of gamma irradiation was necessary for
sterilizing the microbes in the commercial production pollen.

Key words: pollen, radiation sterilization, radiation resistance



