HEY S —5E AR s

KOR. JOUR. MICROBIOL. Vol. 20, No. 3, 119~124, 1982

AZEFERERE(Lrwinia carctovora)?] BRELEEER HR

2lOWm OW-F B O#-F u A-EEA
CREAEAE KB RS, ASRTRE FEIHY

The Nutritional Physiology of Red Rotting of Ginseng
caused by Erwinia carctovora

YU, Byeong Seo, Min Woong LEE, Ji Yul LEE* and Hae Jung CHOI

(Dept. of Applied Biology, Graduate School of Dongguk University,
*Dept. of General Education, Seoul Women’s College, Seoul, Korea)

ABSTRACT

As a basic study to elucidate nutritional physiology and composition of synthetic medium of
red rotting bacteria, Erwinia carotovora, of ginseng, the effects of hydrogen ion concentration,
various kinds of carbon sources, nitrogen sources, micrometallic salts and it’s concentration
on the growth of the bacteria were investigated and the results were as follows. Optimal pH
in the basal medium for the growth of the bacteria was 6.5. After incubation the pH in
culture media was neutralized. Among the various kinds of carbon sources, sucrose, glucose
and fructose had the best effect on the growth and were followed by galactose, maltecse and
mannitol, but organic acids were not utilized effectively as nutrients. After incubation the pH
turned acidic. Alanine as organic nitrogen sources and ammonium sulfate as inorganic nitro-
gen promoted the growth, but L-valine and sodium nitrite were the least effective. Ferric
chloride 1.0mg/d! and ferrous sulfate 100mg/d! were the most effective as micrometallic sour-
ces. Control and boric acid were the least effective. New synthetic medium based on the above
results was follows: Alanine 1.0g, KH,PO, 1.0g, sucrose 30.0g, MgSO,-TH;0 0.5g, FeCls-6H,0
1.0mg, thiamine 2007g, and distilled water 1000mi, pH6.5.
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Fig. 1. The effect of various pH on growth of the
bacteria

4(1969)& pH7.0~7.5¢1 sk WA < &)
2 ol 4] Erwinia araliavora®) o] Frhi 3
Az BEATDE WKEE dod= Erwini
carotovora=- alkalif +-3Bol A o] FEdsleba
shdeh. = #1975, 1979)+ Pseudomonas sp.
o} FIBKIEEY 58 pHe 6.5~7.0012F 314l
o}, AEY hES pHe. 5 A 1A REFE e
w pH2.0~3.50 A 7} TR

v kFioniEe] WLy —pves MRAEE

H(pH5.5 o1 3ol & alkalift.atgl s alkaliff
ol 4 = MtkiLslE EiNE 29 olshz
o] {ARHIMT i MW ATHKRT —HD

cha 4 2 o)

Yu et al.: The nutritional physiology of Erwinia carotovora 121

2) BT PHIAS WE A KR A
W) Aol S1AE W % HE Kol
o) el 3 MRE Figosh 2.

. Absorhanue after incubation
=== :pll after incubation
1
2.0 I 6.4
15 ; 1 i
|
1.0 i
[ )
5 Kl A
g ° ' | . ('
s o8 IR : i 46
3 0.7 | Fheft 1 i
= ' ] 1
oeer |, Pt X I | [ T 4
0.b ARL I I gy 1.
' \ {efl hh |
o TOIHIRIEL | :
eat (PP frpt] oty | | ax
i
ozf vhejefepeie |y b . o )
* NERIEENARER A [ )b
oab s o a1 ,|| R X
ISR R IR PV (1IN IR RN
QI Pg BELYF EEr OO
EEisEEZfESiEigzsk
et o % & ¢ g 5 8 3 &2 &
£ 2 2 F K X & Y s &
6 v - 2 s 2
8 A o oo =
& a a
=

Carbon Sources
Fig. 2. The effect of various carbon sources on
growth of the bacteria

Fig.2¢| {kslwi sucrose®] FRIMGEM Toll 4l 4
Bl 714 BiFdtg o, glucose, fructose, ga-
lactoses] IFo.2 AT5e] TSI 9l A4 AR
3l IRFVR-E laciic acid$} acetic acide} ¢l v}, $4
PERRON Al = glucosert REFSE AHE BYon
THEEEO) A = sucroser), AE¥HO) A = soluble
starch, H§k alcoholfiell 4] = mannitolr} 3
3o i B J B AR e

KFionf el b BRERIRTT Eatkfbele
fEm-S 1gl o) 4pEsEel soluble starchel A &=
FRid el o

©(1969), Z(1975)v AZEREHKREA RS
WREES —BYE BEES R R
QAL 9w, w3 AEER e alcohol
g e S = Rl 3] 2 e e s

A HBAANE —i M@ 2ol Bk
FIHE —3E = BRE d9 ovt FEEER o
alcoholffi % ©] 4 Fiflets Bigol 4 & WES
e MREZ ER e A2 Held al
coholffi% # FIMelE figgel &% drtz A
7hel e,

3) EFA BRFES BY A8 EREF] K
Hel AFd viAs B 2 BEE# KHEion
BEel kol ¥ hRE Fig3sh Aok 1F 2
E el FIMs] & 2HEEL aminofige] v S-



122 KOR. JOUR. MICROBIOL.

tarr(1946, 1950)% vitamin 3Eskigo] 253+
W& Aminofge] #13F BRiko] Misleln  aq)
on] Y EEM: ENE 29 e we
vk shol ol

C —— 6.8
Lok o= pH after incubation dos
i €2
(L) i 0.9

RS
. 0N vy
g o [
g o SEE
£, -
L o Pge =
§
) !

[P

[ E

i

i

Netrogea Compaiad

Fig. 3. The effect of various nitrogen sources on
growth of the bacteria

Watanabe(1963)+ Ammoniagto] 4:7 & (g

[Vol. 20, No. 3,

HEehg o] ZEEERE S EHEEEREECN A = Aol R
Booprbs 3ol o £:45(1969) S sEBEL Ak

aminof FRifiol 4 alaninez} MBI o) A =
KNO.¢| FiRje] HEgelvla o9 2 Z(1975) %
Pseudomonas fluorescensol 4] o] 9}z-0o. ez
Eia

Fig.3¢] 4%
LfFel A8 skl s w12o 2= asparagino]
7hA AREEE 8 NaNOyol b, Aghgas:
#irk alaninee] 4774 {#3F wlsl L-valineo]
ASBLER s RRASR o) 4 S (NHLD.S0,77 Ji
oL

—HEE o 2 7J‘i;3€§i0nmu«1
LS S 25l
Jesl Bokiol HIREH ol sk
Rigol Mol wheba viE7]
¥ T},

4) LB BT B e
b A el A B Y K on Y
f'il Bool #Wgr 4R Table 13 e

ZiF4H e 2 3= alanineo] 14

ner v

Table 1. Effect of micrometallic salt on growth of the bacteria
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4 e
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100 T+ i # 3.5

10 +H- + T+ 5.0

FeSO, 1 + H# +H 5.0

0.1 -+ -+ -+ 5.3

0.01 -+ + - 5.3

100 + —+ -+ 5.1

10 + - T 5.1

ZnSO4 1 + 'H' 'H’ 5.3

0.1 + + + 5.2

0.01 + -+ -+ 5.6

100 -+ 4 H# 4.9

CaCl, 1 - 1+ H 5.3

0.1 + -+ + 5.6

0.01 + + + 5.4

100 + +- + 3.4

10 + IA +# 5.1
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0.1 =+ + + 5.4
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0.] # it 4t 4.7

0.01 + -+ s 4.3

100 -+ + + 4.1
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10 + + + 4.3

MgCl, 1 + + -+ 5.0

0.1 + + ¥ 5.1
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5. LRt &RE FAstY RIFY £HEA4S s SR 45USE alanine 1.0g, KH,PO, 1.0g, sucrose

30.0g, MgS0,-TH,0 0.5g, FeCl,-6H:O 1.0mg, thiamine 200rg, AWK 1/(pH6.5)0] ¢l c}.
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