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Study on Medium Ingredient Composition for Enhancing Biomass Production
and Anti-potato Common Scab Activity of Streptomyces sp. A020645
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The effect of medium components such as wheat bran, rice bran, oat meal, and soybean meal as basic ingredi-
ents and KH,PO,, glucose, and molasses as additives on mass production and anti-potato common scab activ-
ity of a streptomycete A020645 strain as a biocontrol agent (BCA) candidate was investigated. Of basic
ingredients, oat meal was the best one for mass poduction and enhancement of anti-potato common scab
activity. The biomass production of the active strain was more enhanced when 0.1-0.01.% glucose or molasses
as additive were added into the basic medium. These information may have important implications in apply-
ing for effective formulation of BCA.
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AREShE AlFRE AGedM e 48 A 0% TEES AE HATE A9 e 23 o th(Agrios, 1997). ©] W&
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Streptomyces sp. A020645%] & FAAL

oFo 2 WAEty] ol e ¥E axdo R wWasle &
o] AAES SN TA skl EAEA A
A 2 BEY 2 Ase o9, 3+ B4 5o EAH
S AT F AUE Yo E BAET ) oIdM e
el JAEGoZRE g3t 4 vPES Fa
ate] E7gol] A&t 2don, vy A4 SrepomycesS)
AgE e o8 Hdol Al Al MLe 3 ks &
7} 0] F03A| 3. AtHMenzies, 1959; Weinhold®} Bowman,
1968; Liu %, 1995; Liu &, 1996; Paulsrud, 1996; Schottel,
2001). 3H, Sjollr= oy o] WAE 9% 3le}
A, A A, Y vy AL 98 A7t o] Fo
A3 Qlong ofF m&e HoltlE, 2001; ¥ %, 2002;
Lee 5, 2004a; Lee 5, 2004b). <, 7t Ho| o] of
8 AEg#Eo] e FF2 AL Strepromyces sp.
A0206455 YA E AAZ a7 43 ohksl ufoks
AT(Lee 5. 2004a; Lee 5, 2004b)7F FYPEH T oy}
o}z g3k DA o|=2X] Rg AdHlolt).

dubA o mAEY] A4S 2 a5 5T 45 ¢
mAEA #A el w2} debA =ul(Ho9t Ko, 1986)
£3], JEAAZ MEste GAdN T4 L 74 F
Aol w9~ Fasict. ek opel MEAA Q] A F3S
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< ERHOR FE3t] TAMFARE AlEEte] mAY
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et B At A AE T oA Agd
T2 on] AR ol WA g7t 5E vl = A020645
WAFE FE Ue R 712 9 AriAlY =4S 2
gate] wget & RS A% HFHo ZAWS %
As B, =3 ooy BAFHE g Al
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TF. OFF S ESANEERE 7,000 PAE F
FE gAY gH ez Eastn) Hdoiy gl
Streptomyces scabieil 1§ FH+E4E AR A4 =
$9S Ho] BCA FHAF2 AUE A020645 7F
Agste] B g AMg-std T e ey &4
AR AHe-E MY FF = Streptomyces scabiei(=S.
scabies) DSMZ40962 2 S, turgidiscabies S-27(89A, =+
Wl dcth. Eda5-9] 542 International Streptomyces
Project (ISP) 71& ¥ 16S rRNA #73 A} sequence 4]
of 71&3te o]fo] ot FAAFES FAARSAY
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20% glycerol stock WO Z HEIHA B Ao A&
sttt

uiRle] =4 W g Y] B9 HES 94T
AZE 7Z}7Z Humic acid-vitamin agar(HV Wi X])$}
Bennett's agar(B vl%))E A3 t), HV HiR](g/ly= humic
acid(0.2 N NaOHol £3), 1.0; Na,HPO,, 0.5; KCI, 1.7;
MgSO,7H,0, 0.05; FeSO,7H,0, 0.01; CaCOs, 0.02; agar,
20; 7t thiamine-HCI, riboflavin, niacin, pyridoxin-HClI,
inositol, Ca-pantothenate, amino benzoic acid, 0.5 mg %
biotin, 0.25 mg; cycloheximide 50 mg; nalidixic acid, 10
mg(A+3 pH 7.2 28)olAt}. BEfA(g/h= glucose, 10;
yeast extract, 1; Bacto-peptone, 2; beef extract, 1; agar,
vitamin 2 antibiotics(HV # x|} Fa3F)o|At}, T35k HE
S 9% B F #57Y AWFE AT A RE L OF
3 2k 100 ml Fet3o F8A4AE, 10; glucose, 20;
soybean meal, 25; beef extract, 1; yeast extract, 4; NaCl,
2; K,HPO,, 0.25; CaCO, 2(g/h%} Zch. A &S
&3k AANLE S5 HH wxNE 2] B AIY
o7 FH 5%, FARCE WIS, LEY, A7 UF
u-S 717} 50%9) W2 EF Az 121°C, 17199 =
ZAollA 1587 EHA e § T4 s 10%
U2 HFSIAL 28°C 24X AR et wiA
R 8 50%, T9E 50%] MiAE EF A=}
I AA viA] 100% thsted KH,PO, 2%, ¥X% 0.01%,
0.05%, 0.1%, 2 0.01%, 0.05%, 0.1%S Z+z} uj=]of @
3 oolsk AFWHE 71 EuA] A9 Ao LS =
A58 AEE AAsHA

Ak gl 8. & HF AFE A F iR zAE
AlekQl 749, beef extract, yeast extractt Difcorl #|ES,
NaCl, K,;HPO, KH,PO, CaCO;, 12]3, sodium hydroxide
+ Junsei Chem.(Japan)At®] S84 2FE, bacto peptones
BDALS] AFE, glucose= (TR FT-ARJEET
& AHEstRen, 94, 274, LEY, tgFut F 7]Eu
e} FEe AP AN Y AT AFE AE-EHA
t}. 28] hydrochloric acide Yakuri Pure Chem.(Japan)
Ate) SFA%kE 72t ARS-EF T HPLCE MeOHS =
Wik FHE AR E)S AASS AHESIA L,
FHTFE 18MQ o9 3x FFHFE A8

In vitro AR AA. FALNH LIS, scabiei)
o] FAMLAZEE loops ©l&3t 2% FAE W
o] stock solution(l m/y THE©] Bennett's agar ¥ A|
Foll Ya & E5o EFte 4P F L i E A}
Skt A2 SR 2 TG E o] &
&l paper disc(8 mm, Advantec, Toyo Roshi Kaisha, Japan)
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9 8 7 F(streak-inoculation) HEZ S scabiei E S
turgidiscabiest-S W30 2 21T AR LAl paper
discoll Ag F of 1A 7 5t 50°CAlA] ARAI &
AREBIon, A A o) 8 S HHE S T3
o FARIG o Hdgo| the AR mm)e] =
718 B3 gHTESE A5

G F A5 4. 3709 o] 2AE vl
2|0l Tt Jefoll X Streptomyces sp. A020645F 1X10*2]
TEE HFaL 28°Ce F2HA 10~30U7F HA|
FetRATh HF 3047 wiok ¥ zhzhe] AR oA 1g
A Fst] 9mie] @SR ¥l 10° 10% 10°, 10%)
7HA 3143t Bennett's agar HlA] ol mEEkaL 28°CellA
497wkt & FAE colonyE 53 AZ<~(CFU, colony
forming unitys &8 3}51c}.

THGFAE gridoly WYY, AN QEL, &
A, B71&, Al 42k Frbeol & 4¥g It
3] JEE wiR]el Streptomyces sp. A020645 2] Auj
FA ol TAEFEEE 1X10' T EE HEdt] 28°Coll A 20
A WM FE &, ZAzke] mA A A 0.1g8 FH3EAL 0.5
m/?] BHSFTE ol ZAAIL &2 |2 ants}
¥ 3000 rpmell A 10% Bt Y4lEE S § s 50/
& paper disc(Z7, 8 mm)dl &H ¥ AZXA A 1N
WA St £ Aol ARES 75 AARe Yol
Q1 Streptomyces scabiei(S-67)%. ©|& 715 Wl i
21l paper discE &8¥ 3, 28°CollA 47t wjFst
F AAS(mm, H73)g 93t A ool A
g g8 FES FUEIATh

i
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AT §4. Streptomyces sp. A020645 <] 7+
A Dol YU (S. scabiei D 8. turgidiscabies)] H3E &
a8 A AH S scabiei R S. turgidiscabies T w
2k @Al o] ofzke] zpolE YERAAIY F2 tio]

HAFQ S scabieid] ) B B AL 2= Aow

CERERL - ol - RS - A - AR

e tH(Table 1). o1& @59 dazomet ¥ mancozeb 5
of thet AR FEE Yol A B gdFe 52
A2 VEbATE 38, in vitro 84 1% in vivo
pot XA AAHE ZAM A & WA F(EA
A4 65%)2 UEFA =Y} (Lee 5, 2004a; Lee 5, 2004b),
ol BEAAY 5N 71E stetekAlS} v wEte] 60%
o} o] HAlFFol Fag A EHE Adste A8 7
oksld & FFgAo s Addtt N A E
A B FAE BT ol&de AEAATFE YT wiSA
EA4E At AL wie 3239 Zojth

Sl A el FEMAAA. J1EA 2 A A e 24
& 23l 7 S =AM A= Fig 1, 200
el ulo} 7o), Smeptomyces sp. A020645 52 7%
LEDWAIE FAHELE AL glucose 0.1~0.01%, T
0.1~0.01% 7R FEApPAI 0] w9~ FE g 2
%= KH,PO, 2%E H7Is 99t e} g 5
=& 239E ATE dEg #FAYLE skt
ol gt IA R el A o] A AL 10~3097 2
A FE AARE T A =2 R A dAF )
o AFTE FH 8= WHOZ AASE 95 YEAA
A Aitelekes AoA - Fasich 2y FA Wi
ke o159 784 FTEIAE EAY 2oz HEA
Ao AF, 2xk, BB ©E AA Q] A 2ol U
g AT = Wasjojor & Ao g AztET.

ok e] YARA. Sreptomyces sp. A020645
Fo] iR ZAE YridolE Aol 3t A4S FANS
A¥ Fig. 3914 B utel o] FA(ZA) A= A
ol Hom QEY Ex TI|& WX E FAELE )
G A9 =2 A vdoly Al st ga@do] £
o] FA8] FERY =AY S £58 e S
g 5 Qe BA wiAl= BE F78AS UE
o 2y dFeke FARE & Ae ve daEd
< Jeidt) 53], SEY 9 A wiXE FAHECE A}
23 7% glucose 0.1~0.01%, B 0.1% H7} ZA0A
7 e dEEEE Ve

Table 1. Characteristics of an active actinomycete strain, A020645 (Lee %, 2004a)

Resistance to pesticides® (ppm)

Antagonistic activity” (in vitro) Control index*

Isolate

Dazomet Mancozeb

S. scabiei S. turgidiscabies (in vivo pot)

A020645 >5,000 >5,000

+++ ++ 65

“Inhibition zone (diameter, mm) was measured by paper disc method 5 days after treatment (+, < 10; ++, 11-15; +++, 16-20, ++++, 21-25).

*Control index in vivo (1, very low; 6-8, high; 9-10, very high).

“Control index was evaluated by the following mean percent score of inhibition based on the number of scab and lesion area formed on

tuber (cultivar., Daejima) in pots 4 months after treatment.
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Fig. 1. Effect of basic ingredients on biomass production. A: 10 days after inoculation, B: 30 days after inoculation. a, wheat bran;
b, soybean meal, ¢, rice bran, d, oat meal (control, KH,PO, 2%, glucose 0.01%, glucose 0.05%, glucose 0.1%, molasses 0.01%, molasses

0.05%, molasses 0.1% as additives from left).

O Controt

BKH2PO4 2%

E Glucose 0.1%
/B Glucose 0.01%

iBMolasses 0.1%

i!Molasges 0.01%

CFU (X 109

Rice bran Wheat bran

Oat meal

Soybean meal

Media compostion

Fig. 2. Effect of basic ingredients and additives on biomass pro-
duction. The viable cells were counted 30 days after inoculation
(control, KH,PO, 2%, glucose 0.01%, glucose 0.1%, molasses
0.01%, molasses 0.1% as additives).

L)

B A= tdo] ¥ Steptomyces scabieist

‘OControl ‘
BB Glucose 0.1%
fucose 0.01% |
14 e B Motasses 0.1% |
- | B Molasses 0.01% .

Inhibition zone {mm, diameter)
=

Wheat bran

Media composition

Oat meal Rice bran Soybean meal

Fig. 3. Effect of basic ingredients and additives on anti-Strepro-
myces scabiei. The anti-potato scab activity was evaluated using
streptomycete cultures harvested 30 days after inoculation (con-
trol, glucose 0.01%, glucose 0.1%, molasses 0.01%, molasses
0.1% as additives).

A BAFE FFE o R oAzl ]
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st BCAAMEA S Mdrede] 458 @S ude
2 AR, QEY e dA 58 AAE TA S
o] diFaA A4 2 FHED WA TE =AY 9
ated AAEAT. wEtA] B 84 4359 B4 ¢y
ol el the B4 EE A WA e FFo]
oln] ¥ 7} 1l dazomet ¥ mancozebs} 7o) AL A )
EZAA AFR-FQ 5% neomycin, streptomycin 5 F
7] & AAA Y M E AL e FFol). o
pzdol AA ZAz} A EAANA ALGF<Q Fofolu} AL
7Fs/de] e FAEZ dis E& W8S Jelle 7
FE 71E Y34 8 7FeAdo] U BT ol E
FF ol o] FVIEZL ZNE R 9% &
4 AstHE vdd] WA Ey, volrt 245 oA A g
g Foll A2 FF9 AFE FH3he vz #Elsh)
¥ BCA /WA #a)3lthal &1zltH(Lee 5, 2004a).
AR goly L EFYor Ech) EX7t FH s 7
F717ko] Zo] HFA Aoz s WA @, F
AlE HA7E A gle AA ol weiA FHEARE A}
83t pentachloronitrobenzene(PCNB) X3 maneb-zinc
dust7} GWHH o2 ARG 3 9137, mancozebo] A} FA
ERAGAZA, 283 ESFESAQ dazomet7} T o]
B HAE AT EYLASAZE AHEH oA 3L ltH(Hong
F, 2004). B 7= BCA FRAFE AEH A020645
@72 thFg APl g AL vAII o8 E
FollM el AHE 2 A3y FAe T3 A431E
YAE 712 AR 2 d§ R TR 88
2 7 Ug Aoz AzE] dAsgn. £ drdMe
Streptomyces & 2] g wiF & drjdoly EAAA
S A% ZA wix) Ao 2E EFFgY AA EY W
71, d5EHE FARSE, KHPO, EEY % 3E e
HzAR olg3lded 2 olfe uF3ude A% o8
7129 Fu7t & puje] folX, Fo FNSS 9T
FAEET T o8 7K 80 2ADT a2y wje
A 548 o w sy 53] 71de 70 uat
oA, TN 4 duidoly GHEZ At AR Fol
A = Slok. £ AF® & B4FFQ Streptomyces
A01032 72 w2 72} fol o] st &
S Ha AR A3t 2o FAMAEAYA)F
H e QERUMRE 7EuAZ ALY A$ vl
BEE HAo KHPOE 2% A7 six 244 7}
 Eob #F7F o] 840l i A7t &S Y 5 9l
ATHA 3 v A A]). Streptomyces sp. A020645 FF+ ©)
e ApolA A AHE-H I = dazomet 2 mancozeb
Foll sl 5,000 ppm ool APEE viehl 71E9]

CHRER - ol2F - B - WY - ARY

ShAE Wasteol ste Al dedlA F43
eAA PR zZhFojof sty ETRAA £ 4EY
Zr=th(Lee T, 2004a). WElA B AxEs 742 BY
ol dtel sl A=) 4 Zhe A020645 FFol
2t HF o I E Fridoly 845 vz =
e AR 2 Awrd wixzgdol ofs] ol Fuf el
7Fedt7] W&ol o] 458 2 tidoly A axst
e, 2 AvE A&FHo|n, FAASAN AA o
Joly ¥A-§ A E A A (biocontrol agent) 7HE-E $F 7]
ZAREA &34 882 F ez A4dE.
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A AABIA . £ Agel AMee vixe 2L BE ©
71&, A, SEY, tiFERg 78 AEoE T3 KH,PO,,
Ixd, BEE AVEE AT 72 A4
2 QEIMIAE FAEOZ I glucose 0.1~0.01%, T
2 0.1~0.01% A MR A EAAPAFo] v £ F35 A
ot 2 9oz KH,PO, 2%E H71et A9 25934 &
o] F2E NS A% 45T FARAEL A
3t . Streptomyces sp. AD20645 T-F2| Wi =AE 3}
dolgdae g 848 AR 23 Y 2 4
A MAE FHELE AL 3% glucose 0.1~0.01%,
B 0.1% H7F 270AM 7S 2 dFE4E el
o ol#fst AT AT AEAA AFNLE Y 7|23}
EZA R&sH €849 5 g Aotk

#HAtel 2

B A7 AFm Adste AFYEALFTEATN
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