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Optimal Culture Conditions for the Production of Insecticidal Toxin by
Xenorhabdus nematophilus |solated from Steinernema carpocapsae
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Keimyung University, Taegu 704-701, Korea
(Received @ 2000. 1. 28., Accepted : 2000. 2, 23,)

Optimal medium composition, culture conditions, characteristics of phase variation and activity of Inseclicidal toxin by
Xenorhabdus nematophilus isolated and identified from Korean entomopathogenic nematode Steinernema carpocapsSas were
examined. Optimal medium composition of this strain was 50-70 g/L yeast exiract, 3 g/l K:HPQs 1 gfL NHsH:POs 2 gL
MgSQ, - 7H.0, 10 g/L NaCl and, among these, yeast extract was found as a limiting nutrient for cell growth. When Menod
equation was applied, maximum specific growth rate and Monod constant were estmated as 043 hr' and 20 gjL,
respectively. The pH of culture medium increased up to 8.5-9.5 regardless of initial pH 6-7 as the cells continued o grow.
The specific growth rate n a 7 L fermentar was 0.18 hr”, which was enhancement 1.4 fold compared to a flask culture. In
case of phase variation. phase | fraction was mantaned above 90% at the stationary phase for both flask and fermentor
cultures. According te oral toxicity test of Gallena meflonella by Xenorhabdus nematophius, the addition of cell pellets into
feed inhibited normal growth of insect larvae and killed completely then after 20 days culivation. When culture supernatant
of this slkrain was injected into hemolymph of insect larva, the toxicity was strongest at 24 hr cultivation in the early
expanential phase and gradually decreased as the culture time proceeded.

Key Words : Steinernema carpocapsae, enlomopathogenic nematode, Xenorhabdus nematophilus. symbiotic bacterium, biol-
ogical insecticide

= e M EAE R 2004372 B AHEER 9,1,_ 1R=1

o gabpeke] AR 50%704 ZelAd diAsE A=

Ad 5 37t BEhEEAg] A%l Iopbges d@  FIAS LA o9 BEste] AF7HA %Laaﬂ HE

HeiEe] A BEAYEA D SHALE olf A sE Ferer Hold ¥ EATL Hold A ES Bacillus thur

7 fgeim gtk eleld BARG @487 fsl A7 genssBo= A 309 g9k 5o g R "gﬂgﬂﬂ ¥
=& A FFEAe 2ads g olg #¥ FA AN AL BRAR) fXE AE e, A

H A7) e Be =38 A grk 58 A +43 A9 b wi2s] Welel BiEao ]wmo e _E%

7 UNCEDE 19993717 Zi=e) /& gelwer alga So] HE7] AsEA AlEE Ag AFAY el A

25%E FAY MASES A5 wudn e, fd  HF 27Hx M

R

By

A2 e A% 99 Hole Basd,
s 3 e 284 T8 We $48 A
2] 2= E(Rhabditida) 5] %j—%‘ﬂé—”rl Al %1% (entomepathogenic nem-
atodes)o] R 32 PEFGOR FEIT 9o, o]
A 2=l A fazicﬂ A o7} RS Yokl 2

e N8, A

FCorresponding  Author : 1000 Shinding-dong, Dalsec-gn, Taegu
704-701, Korea

Tel : 053-380-5457, Fax :053--633-4529

E-mail : park@kmu.ac.kr

100



Yu, Y.-§., Toxin Praduction by Xenorhabdus nematophilus

- B FAdrgEelst o]Eo) FHlE
e e we g Aol AgAt
A A& FauE glels Enteobacter-
Lo Xenothabdns(3)4£2 @S HATLE =HE
2, in virre B9k A] phase 1ol phase Te AF
g (dimorphism) @42 vlepITH4) T 44
HaA olA kATt FaEdiulels] phase 13)

: :"”‘@%’5 A (5-6). pigment(7-8), L)1l lipases)
| 2 ey B4 3}

F_ET_Tf 015} aﬂ.ﬂ HMza] 28l #H=g

rizleh e 4%

o, Of
e
[

.

e

i

B

A

i

T

o, e o
rh g

of

o

I

[

p
o i i

B
k-
b
o

iaccaes
= 3 714
Bz
HAE

O_;
™
=l
o

o,

o]

offt
iz i,
mS

-

phase II

[ea

protease
oj7}

F[F ol 11
e
U
T
@
=
il
E

30 O

\\l
to, o
o W b

24484171 1 el 6Hr~ A
= ZARERE X Y E

r?v
=
'.:.‘
jm
Q
j]
E
2
o,
Y

B = HH“S?
= A (sxotoxm)/} = ;,2 O‘E%x] STkl12y et
ol & 7 =] WA Ao R EE Balg v ee)s}
e exotomnﬂﬂ A8 G7E v 27PAEA FH2 v
18] Wisconsint| 8 Aol 2|8]A Hererorhabduidae 152
S ute| 2| ole] Photorhabdus luminescens®] W oke] 9] o =2 K
Haleke] 100,000 ojakel Aululliecctomm)e] B 9T)
(13).

. i

J

o

¥ AFEME Fafdla AHela ol 2EH A
¥ Stemernema carpocapsaeF O R Ve Eel® 3 e o)l
Xenorhabdus nematophilus7) 0795 exotoxin @ 2 F Ak

=A% =Askgnh

Mz oy

A=
2 odgel AbgE Z2EFEEA A5l Swinernema carpe-

capsge =L T EgpolA] ByR Aoz FHEAL
W Gallerta mellonellm @] 3-8 Al8-310] w vz }5'—‘1 &k
AR el AlEEoiIs). =3 HAFoe 2Ry &ed F
Adlgldlolel wjgkel AMSEL nulriem agar(NAY, MacConkey
agar, peplonc from soymeal, yeas! exiract’= MerckZ23F -9
&9 bromothymol blue=
= Sigmag ¥E] 74 U3 svl 529l

Junset, U‘iphenvl letrazohium  chloride
1WAy F g

<]

slucose. fructose, lactose, saccharose, so]bﬂolﬂl- -”‘7]‘3"] 2] K«HPO4,
NHH-PQ,, MgB0: - TH0, NaCle Duksan2 256 Fdsla

B Sd9E(zote] Hof - 53
B Ao Algwl FEA] HEQ Stemernenn e poco-
poeTF A ZHY FANTeoe) BN E 95l 5y 2771?]
RS ARgStGint A, TEdTE 45 ¥S HHZPI 71
B FHe] gol vortexdle] A2 w3A)7l T 287 shaking
meubatore] A 482171 v eksk I ufoke S noiment agar broac-
thymol blue triphenylierazolum chloride (NBTA)o| plae outs)
o F2UE Zelstgek 4, SREAdud £590 hewol-
vmphc'”_ nudient agarell FRA oz RS HolEy T2
ERATE 422 2 99 i WiBE @N7 e T

fﬁ%ci hemolymphelo] Eu1E: Fa)ubelglelol] o5 AAE

101

welsislk A, A5E  EWRAuy f5
48117 T f-2 AMlE FoPeR aiiele] AR
plate owsld F2UE EdEdct 2o we=
2 2 deels 2 o)gd ZEuad A
1 7Iede A3t TG 7hsde ‘&A‘g\\g}a]
BTAY| plale ousl<] 3-587F Z43

[o e 2, mlm

oht L oht [«
LI o

©
o
'z ]:IL'

3t colonye] =

oar%.\ P oof 0 ol B I ool
I
okl

U4 AFE FFskE FAALR Qgele FASCAS
Ao g Folgkecl. wE S carpocapsae ﬂ—‘&&.i‘ﬂt—]
F22E FAEvEels BiologEEAl2g S ojdale] F
sl Ar(16).

ZAEtEiole] MR A

2 - 548 FAwEEo), Xenorhabdus nematopmins(XR-
PC)E NBTA A4 3547 jek3 Z colonyE 250 mL
Naskel ] working  volume 100 mLg] Ad7u)z]a] =HF5)
shaking mcubarorellA] 287, 200 pm2 2 W] Wstdeom @45
LT UV-VIS specircphotometer(Smart  [90DUVYS  ALME5}a]
560 nmelld ZFrE o] gdie] s08] & 4Ee] OD.J(optical
density) S S a4k
7 ZAlgl7] s
A 05 gL K-HPOy, 03 gL NHH:POy, 02 gL MgS0, + 7H-Q,
5 gL NaClS 7]Re|R] 2 veast curact®] TS 5, 10, 30, 50,
0 gLE F7AA WAS AU I8 9S8 XRPCE
HEste A7t W oDg pHel WEEs =AY,

XRPCE] AGWA 7 Phadde] giwpe A7) el
glucose, fructose, lagtose, saccharose, sorbitol2] URAl71A] Bladg
gl ThAge 45 gl KHPOL, 05 gl NHH.PO, 02
gL MgS0, - THAY, 5 gl NaCl, 50 g/l yeast extract® 7)) 7]
=2 slo] zhz) 10, 30, 30, 100 g/L= B¢ Hr7lske] WAlE &
P F TFE FHEske] weksiE o

9 XR-PCY AR A F Fride JIE 2ASE ] ~°r]
8|4l K:HPQy, NHH-PO,, MeSO, - 7HaO, NaCle] )+~
4L Algelel 0.5 gL KHPO,, G5 g/l NELH.PO,, Q 3
MgS0: - 7H:, § oL NaCl, 10 gt. yeast cxpactZ #]Huf
3 KHPO,S 05 oL W8 ol F25 GEsie wjes)
Hom, NHH-PO, = 0-5 g/, MgSQ: - THOE 02 ¢, 28|31
MNaCle 0-30 g/l g 5§ whellA HEw=s e Hrlsie] #)A]
7 2A F wE sk viedkEdeh

ol

g!
2z

MulE|z]ofe] oral toxicity
carpocapsaeEE EElg FALH ek, XR-PCFL W
bk {3 PEAml osicity) g ZHAERE 24
F7)7F Sl peiri dishe] ALl P& 33
= BEAR 20 g2 AE0 TAYE R EEF
ZApaly] glata) dlekd FAub elo) pellerg
46, 230 mge 2 ga)sle] Z7}9] per dishel] ¥
,0 g1} 29t} Control2 FFr 1 mbel] F3EA}
“'l» petr i dishE }\]‘g-o]-%ﬁl— ):1]%‘-0] ok g3 +£3 mg
A 2 Aol ZEAub 428 ZP‘PJ, potvi dish
o 10ekE] ) Hrbelar 257 incubatoro] A
FAe AR, 1F
o}

SAf)zel gaa] wals

51 0"—'
m‘:

=

1" -{E
>

o
-
j
[a]
=N
&
ol
[l A

s
ol “PJ
ol

B do f
off.
Ew Gl w nJ{o
(53

1, ol
od

O
cly
e =,

ok e

l-ﬂ b

o = =
a%

)

W

E\J

e
H’ @A e we s, Ul

HE
A EAFSRECE



102

upgkAlZic] M2 DAdle|2|olef HHEl 9 SHESE A4

XRPCE 05 gL KHPO. 05 gL NELHPO,, 02 gL MgSO; -
TH:0, 5 gfL NaCl, 50 g/l yeast exwact ¥R 573 &ollA flask
@b fermentorol)A] 2}2d wjokale wie] AAkm AlwEs v
Flgrh Faska kel 4= 250 ml flaskofl Al working volume
100 mLE 287, 200 pm FhellA] ¢k 1204 7kEgk A ] oka}
Qo fermentorth o] M= 7 L fermentor(KFC. Korea) 4|2~
oA} working volume 5 LE 2% 281057, | Limin air flow
race, 600 pm SfellA) ek 60417 Fob djaksiddc), o). pHE
AR ghar s AAEEd FF) flaskes fermentore])
A Zhry nfeka A sl Jaale AnE =AY 4
afj 4] wfjokelg NBTAC) plate outdte] 28TellA] 3-5¢ st

F zaJe A2 Z2l89drk oW phee 12 BTB(vomot-
hymol blue)s Fpale =248 T2 Zoalo] B phase e
%—8-‘1’ Eyoh

ERE HlgEA ] e XRPC2| H4FH G4E TAEH
f]slm 0.5 gL E:HPO, 05 g/l NHILPOy, 02 gL MgSO, -
THO, 5 gl NaCl, 50 g/l veast cxmract® 4715k =] o] A
XR-PCE wioFstdch a9kl 250 mb flaskoll A workiag
volume 100 mL.=E 28T, 200 tpm slellA] 2F 12047159 2=
HjaksiaA ol Wi s A3 S4E2Y g7t =24
Ebius

=429 JI1EH

gkl S 10,000 pmellM 158 AL &
FREE 2, 4, O E Hydch 2z e 54
microsyringeS ©|48ke] 3% ©re FUFAHUL FEo
hemolymphel] 3«14 g &, FFE 2ERAGEL {5
£ 257 meubatore] A HAFA AFAIEE ZAVSISACH

or,

i
%o > of
b

im e

e

=}
)

a

E

21}

Steinernema carpocapsae B2 ZRE FAgdH lolE £7
B7) A A7 el 22 598 357} 2R
3 o B dF2F5 YS uikdolA] i e W[WE
U 5Y 2 T gas dasic Bkl
3 d(dimorphism)o] A Rk, Ea g = 957 Wals
o4&} Biclog FARASEE AL 0]_@] L’HZJ—E] 566 Zi£9)
= L47 date base$} H|mE AT FAE 05432
Xenovhabdus nematophiles 8 FF2 FRADZ HYow,
phase I3} 11 2% pumient agarelAE 9% =284 Mac
Conkey aparo| 415 Z T T3l NBTAO| A< phase 12 F
24 Zg AL Holovt ghase Ty H2448 HPI
morphology= Zhtrod)s] HEE WG TH16).

Figme 1& Stemernema carpocapsae 256l 218 Xenork-
abdus nemarophifus(XR-PC)8] /7] HA U9 veast exwract?] &
% o) mE % pH WEE e ATk AE
£ 0.5 g/l KHPQy, 0.5 gfl. NHHPOs, 02 g/ MgSO. - 7HO,
5 gfl, NaCle] 72 =s] yeast extrace®] FEZ 5 g/LollA 70
gL 7] Z74A ATk Yeast extracte] H27} 50 L7t 2 w7t
AL XRPCH o] FElo] F7EAAR 70 gL yeast
extract % oPlAE AY maE AAEEEE 26T

—

H

oo g g

Korean J. Biotechnol. Bioeng., Vol, 13, No, 1

{(data nor shown). <@ pHE
wal 27 pH7} 60-7.0 A=
pHE 8505707 Z7}5}3c)

Figure 2= yeast extract ¥ =0 T2 XR-PCe| A sz
s BTy Gus e 0 vesst cxmact) TFA
e A ‘Eﬂoh}ﬂumtma facton = 72}? o}_\_ a8 3 HaFl
Yeast estract EFEof w2 ul4gAlEzal o4E2ZF Monod
eqmlﬁﬂn"— ?]1‘0}‘34 s B @J—} o w4AE=E 013
hr'e] T Moned i 20 gLtk o] BAZ Steinermema
glasenn A% Zo=n3E BEI%  Xenorhabdus nematophilus
(KRDRIY A¢ wima) 29 Ao H]M%}i‘?.‘i‘: 013 hr'
2 598 g2 292 Moed R 25 g2 o #
olE RETHIT).

Figme 3& XRPCE 05 gL K:HPO,, 05 gL NEHPO, 02

F7) yeast exiract HE Holof
N4 T57) Adde] vet 85

pH

A O.D (560nm) 250

0 20 40 80 80 100 120
Time (hr)
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Figure 2. Effect of yeast exwract concentrafion on maximum cell
density({-@-) and spceific growth rate(-2_-) of Yenorhabdus nematoplnlus.
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