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ABSTRACT - In this study, the effect of MnSO, on the insecticidal crystal (IC) produced by Bacillus thuringien-
sis for a rapid detection medium was analyzed. The strains used included one B. thuringiensis reference (KCTC 1511)
and nine wild-type strains. The IC in B. thuringiensis was detected following the method published by the Ministry of
Food and Drug Safety in Korea. In the nutrient agar to which 0.005% MnSO, was added, IC was observed on two of
the three plates after 48 hours of incubation and on all three plates after 120 hours. In AK agar, IC was observed on
one and two of the three plates after 48 and 96 hours of incubation, respectively. These results indicated that 0.005%
MnSO, nutrient agar is more appropriate than AK agar for production of IC in B. thuringiensis. The effect of various
MnSO, concentrations on IC production was studied after 24 hours of incubation. IC was produced on 1 of the 10
plates with 0.000% MnSO, nutrient agar, 2 of the 10 plates with 0.001% MnSO, nutrient agar, and 3 of the 10 plates
with 0.002% MnSO, nutrient agar. IC was not observed for the other nutrient agars containing 0.003%-0.009%
MnSO,. These results indicated that nutrient agar with 0.002% MnSO, led to the most rapid production of IC by B.
thuringiensis after 24 hours of incubation. However, the conditions for IC production by B. thuringiensis depended on
the incubation conditions and strain activity. Therefore, further studies are needed to verify the effects of 0.002%

MnSO, on the production of IC by various Bacillus thuringiensis strains.

Key words: Manganese sulfate, Production time, Insecticidal crystal, Bacillus thuringiensis

Bacillus 5L  Bacillus Bacillus

anthracis, Bacillus thuringiensis, Bacillus mycoides, Bacillus

cereus cereus,

pseudomycoides, Bailllus weihenstephanensuis 67/ 2 5"
Hr) Aol Festy 549 A4S 540] Ao f4}
3t §d 7o 2 BRET B cereus 1 & B. cereus
9} B. myoides, B. anthracis 52 16S rRNAS] fFA=7}
e BAY 549 8§84 o)z ol AP,

*Correspondence to: Jung-Beom Kim, Department of Food
Science and Technology. SunChon National University, 255
Jungangro, Suncheon, Jeonnam, 57933 Korea

Tel: +82-61-750-3259, Fax: +82-61-750-3208

E-mail: okjbkim@sunchon.ac.kr

Copyright © The Korean Society of Food Hygiene and Safety. All rights reserved. The Journal
of Food Hygiene and Safety is an Open-Access journal distributed under the terms of the Creative
Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution,and reproduction in any medium,
provided the original work is properly cited.

170

a3 B. cereus® B. thuringiensis®] 33}
o9~ fAFete] Ayslebd EAI fHTHoR
=t

B. cereuss EY, st 5 AdAlC] EE]
G el T Alges, Y EIAE Y
™ 135°Co] A= APESHA] @i, FRA X
AaL Qo) 58S YERTH B cereuse A5 5S
7l daZ HIAdFgow F4& A (diarrhoeal
disease)? T-E & (emetic disease)> & TEETP), HAlH LS
B. cereustt®] YHAE = XAE HF st AA A
WollA HAALE =24 (enterotoxin)s AYA] e}, 8-16A17+2] %t
715 7, RIEE AU 8.8, S5/, AdE, vkl
2 8 2AIR] 5o AF AFH T
]

A~
TG AL, oA, 55 5l

G

ox W



TEZLS B cereustto] A2 TE Hi(cereulide)ol <
af gt 1-5A17ke] JETE VA, 2 Aot
AL o] 43 Byt T BrEE AF 9 AEde] ge

T2} o 2F0] —rﬁ %O]Oi HUE3 Tk F8 3
e w2ASH TE, 9

B. thuringiensis< ,_—goﬂ 3l 73 =L TRE A

T S ES At 230 A% A& & AAlst=
HAE FoF AlFoE AREEA JT. ATl frE 5L
AE 8H FFAA BEHlo|= B. thuringiensisE ©]-&
Sk 8 FeAA oI, B. thuringiensiss &< ToZ
FE AS 2 sA4E §F ol AR, BEY, 9F, 2%

o A, AE a22al AEAY] o 2 Sl

I A, 0] ek BRI Hol B thuringiensisc
Aol el Fxstar ow, hFs A Al nAdE F
°Fo & ARRE I Ut}

B. cereus A5 F8 A HFLR FHHIANF
5ol R o, A S5 SAME B cereus’t 7
Z5o] AFAN 4 EAFSE tiFEA AT 2
I3 g8 —Zr% ¢ F7lEs aEst AL o A
Al 3}stE ke AMRSERA| &3 B. thuringiensis 52 PIAY
& RS ARESlaL AT R E FoFo R AMEEE B
thuringiensis7t 2] &0l 228t & 255 A<l B. cereus
2 AR A EAE oprletal Aok, wEbA AFs
%‘ﬂ&‘ﬂ B. cereusSt VIAE FF AldSl B. thuringiensis

T g Aol Ut

‘§j7<ﬂ77]-7<] B. cereus®} B. thuringiensiss T2317] ¢
AEYE A FoFFPAA NN AT AFPHOE B
thuringiensis7} AJ4Fet 32552 (Insecticidal crystal)E 24
AlZE wiF & FAEte] gIsk AL, 24417 wiF o)
LEFE27F IRIEHA FE AT, AS et 255

I8t EE A SkaL 3o Q'@oﬂ FAIZko] A8 ¥
= o] Aok &3 B. cereus®}t B. thuringiensisS T3
3= AEHOZ PCR (polymerase chain reaction) ' ]
A=A glov, 2F54E ALske oy AP v
3L PCR WHOR 3-57 o]/de] ery #4 X}—
Alell A&7 Z@ste] PCR Wl =S 100%

2L dE rk
2 Moo

>

£ 3 b

L

] 11_ MnSO 0] B. thuringiensis®]
=2 Ao u]i]l—,: qFS BA38ld B thuringiensis /‘]

& A20A Az 72A2E ATHLA HAT

Materials and Methods

AIBTLx

20T

B Ao AR {5_ F= A AE Aot A E
Ao B#=Eo] Y B thuringiensis reference o5 15

(KCTC 1511)&} ”“‘Oﬂ/\i #2]¥ wild type strain ¥ 9

Insecticidal protein in Bacillus thuringiensis 17|

Table 1. Bacillus thuriengiensis strains used in this study

Number Strain
1 Reference strain KCTC 1511
2 Wild type strain 1438-2
3 Wild type strain 1421-S1
4 Wild type strain 1434-S2
5 Wild type strain 1431-S3
6 Wild type strain 1433-S1
7 Wild type strain 1431-S4
8 Wild type strain 1431-S5
9 Wild type strain 1431-S2
10 Wild type strain 1432-S1
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Fig. 1. Comparison of insecticidal crystal production in B. thuringiensis between 0.005%-MnSO, nutrient agar and AK agar cultured at

35°C for 24 hours
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Fig. 2. Comparison of insecticidal crystal production in B. thuringiensis between 0.005%-MnSO, nutrient agar and AK agar cultured at

35°C for 48 hours
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Fig. 3. Comparison of insecticidal crystal production in B. thuringiensis between 0.005%-MnSO, nutrient agar and AK agar cultured at

35°C for 120 hours
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Table 2. Comparison of insecticidal crystal production in B. thuringiensis according to the MnSO, concentration

MnSO, concentration in Nutrient agar(%)

Incubation time

0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009
24 hours 10% 10% 20% 0% 0% 0% 0% 0% 0% 0%
48 hours 50% 50% 50% 50% 40% 30% 30% 30% 30% 30%
72 hours 50% 50% 50% 50% 50% 50% 40% 30% 30% 30%
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