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1. #wm

JEHRIR 1 Actinobacteria FHC/ I N2 77T LIGHEME CTH 2, %  ORGRE M E IC DB b & 3 EHEFME
DARRED X 9 ICHEAKTHIAL . BRI TR EIT) Lo zfhoME L (X8 - 2R e
320, Lo LEARETHIEZIT S b O DR O BRI ER & kT 2 LMl <. F 7 MAakE S 5 & [H
BRICRTF R 70 A v ORI N T30, HRE O RK ORI F 2> 0 % ks — RIHEY % 4
LTHh, HEAGCHHI N2 HIAYE CEMISEDE D 3570 2 BBEE» ORI I Tnws LT
B %P, X 5T Actinobacteria 1% {R#E 3~ % Streptomyces JEDMIE 137/ 2 DNA FI2#) 20-40 il © AR
PEMVEPED -0 DI T2 7 A2 ZED I L BAONTE VO, S8 BURE» O T RAHPEY 25 %
RENDATREED RV, L2 L2 S R R IR (AR M O FERREHIC X 2 X Mk E %4 VIR C & ok
YIEDEERPBAT 2 2 EBME SN T WYY, Perlman 5 DFEERTIX, JUEWE streptomycin % 4
T B UHRIE Streptomyces griseus % 48 Wi I HT 72 7o IR EE b~ FE Ak < 2 & % 9 [l VIR L 72 45, B 8
W O streptomycin DEIZ 1 HIHDO DT 2%ICE TR L220, 20 X9 AITEWMEEEROIKT 1AL
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NBaEBEEEITHLAVWERZR T 720, HWE T2BEEOIE 25 L - X SRR ZRET 2
CEDBHMREER S MR LT LChETH 5, BREOREF L L CHEE 10%27) v — L L RE
LC80°CDT 4 —7 7V —=FCRIFT 2 HAERIFIEC., TV T A~FEREZM R 7212 28 - 32 L-
W ES RN TH 2D, Lo LadbinbDFERT4—77 ) —F2HET 3720 0¥ HEH
DREEL, HIAT Y IAEMBALMTT 3 & \vo 7z TRTE U 2EEOERIECEMEOMERH 5,
Z Dok a 2 b THT OB IR b e IR O IRFE B ORI L ETH B L E 2 7,

B ARG & X EARRE O R 2 Fl » CRUE 2 15588 L RBEE 217 5 ik Td 5, MIECHA. KRIRE
7 CINE AR o BERBEENMTO R TE D INE-CRIg, BfizrofmiliErii o L L
ROAHEE., MAEPESOEECHOFHAI AT Y, F2EEEY THYON S Aspergillus
oryzae 7R L 7= a A CHEMGEEEL, a AT 2E%, RS2 cfons?, KkaidzoMoHl
EHFEICERL, AL ScarzhEe L OREZEREET 228 THO LS ICR 2D TR RV
LEZT, DED I A CTHREZ EREET 5 2 & Ta X ORI CHARESKIR L 255859 ()
LY, TR RIS S L CTRIABOEIRMRGFESIREL 705 2 & 2 MAFFL 72, 72K X M ITIK
MEDOEBLZTI LB TEL LD, BBEEZTIBOMEIE LT3k BEEXRR) KEHLE, (FK
LIFZORDFEFN OFRICKFE DN WERPCEDE LKL LTI NIEERHROZ L #IEL. KE
PRIG, = AR DT AMATOFERICHEbR T2, CFROMSRIKICEETNEHD LR L
THY 2o ERAKRE L CLIiTcd O X HICKAKIU E 743%. 2 v 37 B % 6.8% JEE % 2.7%.
K5 % 12% & ATV 3N, 20X 5 ICMAEYOMIEIC L ERKERE A, 2 &g TH 2 < FKITK
REOBEGREED - DICH WA RTBRILE L LGHL 72BN R 3 &% 272, AW CRRE O JiEYE
AFERERMERF L 72 2 T R T 2 2 L 2 Hiic, < 3KRE H O 2GR © AR B O (8L % 3 4 72
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2. 1 (FRERVEBREOESE

SERRIC AR N 0 52 & B L 7= PTE IS VERE 2 6 5 2 UK Streptomyces sp. KT #R'2 % Fi v 72
(B 1A), < FRIFMEHEAE T CREE, DL 724 2D 9 b X KOERFIC A U HERN 0L K% L T
KELUTERH L, <3RBT TOAECTER LA, 100 mLAEDI=ANE—H—IC 10 gD FTK
& 50mL DAEEKEAN—MRIET 2 2 & TLIRICTKE 272, Tokth, BEKEHETCTALIFALT
Sl Lite. A— 27 L =7 (121°C, 30 47) KL, 2z S FREe L7z, <3FKEiTo
JHRTR KT #RO K588 1%, potato dextrose agar (PDA) ECTHEET L KTHABERXR6mm DRAT VLA Ay 7
TYI DR E . A D IR HICRERE, WEEEKE 3 mL iz, FiR (24°C) 1T T L TiTo 72,
KT HROB B, KiEMIZERICTRFL 72,

2. 2 MIRELKTREEYZRAV-EDRREERICHT 2REEEGRR

TGHREE KT #R D < IOKIEE R O YUEYE AR I FIE RIS TSR I X U [l 5 W3 L 72, #BRE & L
CHEYDIR B R Rhizoctonia solani K1 W& HER L, B X PDA 23F L7 7L —F (Eff9cm) ET
1o 720 HURE < IKEEEBY) KL% PDA D5 1.5em D & Z AICHEE., KD 1.5em 0 & 2 ATl
R. solani K1 DT # — ¥ — A% AlH L 7z, PDA £ TR. solani K1 & KT HRoR5#E% =il (24°C) Tfiw, <
oK O Gl L 72 KT BRAR T R. solani K1 O YA EHERE 2> & PLE G EERE O 5T % 1T 5 72,



3. BREER

CNE COMFFEIC X D SiFFEEE CHEE X V7GR Streptomyces sp. KT #k (I 1A) 238l OFUEYE % A0 L
T3 2L apnBd 2iRMELb T 5 (BefaEliih) . CDZ b KT ROTUEWBEEFERERAR T 2371
RHARIF 32 2 L3k b iz, 2 2 CHRAIMOBLE7iEE 5510, < 3R E W7z KT HROBEREEE % 55 72,
KT M%< 3K (X1B) 1ICHAR LIS T 15 HIOREX 1T o 72, ZOFER, < ISKROFEKMEIC KT HRO#Ej#EDS
0 B, KT HROREEIC $REHDBFIHTE 2 2 e pvRa sz (K10 . EoIChE 1 2 H, KE2 7 A, #
3 7 HRIC KT BRD K58 —K 2 B0 L PDA I 72 & &5, L $KIEEYI DR 0 1 KT MR BGHDS2
BB, 3 A HORERICE T D FFUMEIERTREAIRAE © { 3OREFEY) FICHEHEL T b T e 3o 7z, fiin T
IOREEEY)D> b PDA _FCHIBE L 72 KT FRIC X 2 PURTENE 2 iEV)R R R. solani K1 7% FH\VCRHE L 7z, iRgsR
DOFER, FrEHEUCEID & 9 KT HROFHICIE S R solani K1 OYHEAEGED 0 bz (K 1ID—F)

1 SRR KT #R D 9 KE5E & 558 % > 72 R. solani K1 12X 3 2 PLECR G E © FHAM
PDA TH# L 7z Streptomyces sp. KT # (A) | HEHTO < 32KkE5H (B) & KT #EAHEE L C 15

HED L 32KEEH# (C) . E1A2H D) . 24H (B) . 37H (F) %0 KT HIFKEEY
ZF\ 72 R solani K1 1239 2 FLEREEM: (52 1 R solani K1, #5 @ KT #R < $KEEEY)

KT #R L SRRV R, solani K1 OEZFHE L7z, LA L7AAS L FREH T KT RSB RECH > 72 &
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ATREMEDSE 2 BTz, % T CHIEEIGTED PDA ECKTHRIC X W ARSI NAHUEWEIC L 200, Zhe b T2k
HCER L U EMENCEIRS 2 O 02 ROTFEIC K VBREL 72, < $KRMICERT 29 UEE OB Z IR Y 75 <
INE K F 2728, KT R 3OREEEY 0.1 ¢ LIREZAEZK 900 uL % EA L 72 SR % /8L, PDA IC 10 uL AF v b
L R. solani K1 & OMNIRERERZ 1T 572, 2 OFER, BB O L 72 KT BED R solani K1 OEIAHEGE %R L
Too F72Z OWEFERHIEFIO KR E X (355388 1 /7 ARO KT ¥R 3KREEY % W CHiREERER 217 - 72K (X 1D)
CRFEECTH o7z, 2D T & b—RD  FRETEY) % -l 7-0fiBRic X 2 PIETEME D PDA L CIOHE KT #EA3
AFELZZIAEYEIC L 20D TH B 2 LR RBE I NS, LD b HERE KT ¥R < Sk ol b



4 Memoirs of The Faculty of B.O.S.T. of Kindai University No.44 (2020)

THY, CTREACCTKT KREEET 5 2 L CHUEWEEEREZ VR L 3 AARIIHER L - 2 $RIFCE 2
LRI Nz,

IR 72U KT MR IR BY O FRLIC X 0 JUAEWE EFERE Z M L 72 £ £ RIRFE TR
TEWNRBEINT, £ CHIFRECHEET S R solani K1 IZH L CHEREEME 2T 11 FOBURETD
KT #k& BRI KB CTORTEMTRETH 2 5. F AV EAEREHR L2 POREED B
THEETEILENTE LB L 72, ZORE, 2T OREREKRS R CEZ R L, < $kE
A L7288 Th o7z (K1), Ric, ¥ 1 AA%KE 37 A%O S IOREEEY & H v CHIEREE
MR Z T o 72 AER B TORKD 1 A% E 3 7 ABROEBEY D b MRE O 2 v = —ERARD b1,
T 512 PDA ECHEE L L HRFEKRIL R solani K1 O¥HEMH 2R L7z, U ED 2 L h 5| R < 3
KEEEY ECRIATIRETH Y, £72 PDA L CHUHIELIIEYME 2 EET 22 L RBE Nk, <
TREEEY OERIC X 2 iR R O BB EFERE OMEFF 2 33~ 2 720, 3 A AKEM L 1 H AKEY T
D R. solani K1 OEFEIFIHED SR A2EH L= (F1), KT #. AR2 #k. AR3 #k. AR10 #k. ES1
FROYM1 AR TIE 3 7 ARSEY % Ao 7= PLEE MR IC 351 2 BEGEINHI AR 12 1 2 A 55 o S5 i i
% Ll b | FFIC ESTHR Tl 40% Lo R QM A FES bz, F7- ES14 ¥k, MS £k, PK1#3 80% A
FOPUEYEEFERROMIFRE R L, T b 9 HRIZ IR coRFEREBICEL Tw2 EZLND,
—7. ES9 #k. AR1 ¥k, AR4 ¥Rz Zzh Zh 68%., 59%. 48% DFfEFiR%Z/RL., Th b 3 HRTIF L 3k
BV R L COPUEMEEERZHERCE RV ERBINE, COFRRNE L CHEREROZRIC X
% 1472 b OFUEVEEFER DR 72T T | JUEMHAEERPREBICIKEST % 2 &2 b RIUIRTE
IC X B FREBEYT ORIRER OB A E 2 b5, L LAasbiiBEEEERERZ T ciEch s ERE
DHBIBHR IR, Z D7D 5 HOFEE LT FREEY Y-V 0OWREWEST 5 2 Lic X 3 4EFED
A S 1T 9 BEEAR N7z, BLED X 9 ICHRE T < IR EY 2 ER L < B 3 Fkc iR biEmE
EFEREDMEFFRIGEVWR D B 2 0D o7z, L LA LEBICHEL 72 12 Hdh 9 MRo R EKIZ 3
H HOREZICE W T O YUEWEAER% 80%LL EHERF L Tz, S0 2 & b iR F o bt AP E L FERE
DR Z HIN L L7z  SOREEY OFREIZ 2 TORFRE & 12\ 2 2\ b D D% { OBERICHEIG A RE 7 /71K
THBTEERLE,
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i " - "
mike  owmn  VEVTIAER mie  mme  DEVEEER
KT + +++ ES1 + "

AR1 + - ES9 + +

AR2 + +++ ES14 + ++

AR3 + +++ MS + .

AR4 + - YM1 + +++
AR10 + +++ PK1 + ++

*1: 15 AfI0EER < $RISHE TOIEBA RO oNfcb De+ & LT,

20 BE1NBBREIHABRDSTHRIEEMICL D R, solani K1 OIETEIIHIERED DITEYEEEREOHRRZE
H U7, HEHFE (0) = (3 W AREERY OB 1 H BREEY COEIENEEE ) x 100
HEFRFEE 100% 0 L. 100%A7 80% LA L, 80%A 60%U L. 60%Kita ZNEN+++. ++. +. -Trl7
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TRGRRER % I CHER) % R R 22 D BFR % 72 D ORFZED T h T 3510, L L7 s o A 2 v 7z
WA 2GRS BBRICa X FHICTHRE L 72 2 DS KEREBIE ORISR IRIFETH 219, RWTSE TR L 7 B
B SORIEEY OERTT R I Z i a2 HlwTE Y FAERPOFE CHELZITI 20K a X Mgk
BOAHE, PORFIEICBE L COHIfFTE 2, 2D C &p OHGRE < IOREE R O FRUTHTA Y E 4 PERE
DHEFFZ T TR, WYIRELRPI S0 0&EME LCHETE 2 REER S 5,

4. HEw

RIFFECRITEVE AR ERE R MR L7 2 SHORE 2 RS 5 2 e 2 HIIT, < 3KE MW 72 U E o
RO 21T o 72, Z OFER. WIFEE CIRA T 2 VIEEIEEEH 3 2 BORE 12 RO 2 TH < 3Kk
EURETHY., ZDHH IKRIIRIKTD 3 7 ARIITIEYEAFEREMREEL 2 F {REEM L LR
FTE DT LRME NIz, HEECTHRET S KED ORBERE T < FREEY O FRIC X 2 PTIE RS ERE
DAEFFBATRET D 07 2 &5, BRA TR BURENICE T & 2 WREMED B 2, F 72U % < $KEH il
F. BRTHBLRERZTIFTOCOHEIBMEDOT 4 — 7 7 ) — ¥R 4L T 5 B RAES, F
D fEIRE PR &0 5 LR RTEDL & KT 2 L ZflinoffifHIcfT 5 2 & 2K 720 Bz R BURE
DIRIESE L 725 Z L BWIFFCE 2, T2 HARTIHBIRE % &1 LEBAEY % H v Rz, <3
Kix L OMEYIRIE R RS2 5 2 L TIEh LB ERED . (FWEREICHAL CE k., BREEZ&EDIIAL
HERIAE 2 ORI NTE 72 Lo S PSR OBERE O it XK w2 e AF 2 b b, SREOEE
THWO - RE S 1 D ¥ S W2k TH 0. 2o ZHWTER L 72 < 3OREEEY 182 LIREL & [
BRICRAWRE N L AR CE 2, IORIGEIC X 2 HGRE O MR % tF 5 (R R LT 2 720,
St13 X b ROHIC o L B8N X 2 FLEEIGVERRE (T 5 C & CHUAEWE AR D REVE % FHli$ 5 &
LT, S IOREEEAAT O HOMERER & < 3ARIEERIHTE D O1ER S S 7 AR O A B e R 0T
ZATOHIS 2 0E DD 5,
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Koji culture of actinomycetes for long-term storage
Shohei Ebel, Masatoshi Sakazakil’2, Tatsuya Ohikel, Masahiro Okanami'® and Takashi Ano'?

Actinomycetes, Gram-positive bacteria, produce a variety of secondary metabolites, including antibiotics. Many
beneficial compounds in our life have been discovered from actinomycetes so far and many researchers attempt to
isolate new natural compounds. However, it has been known that an antibiotic-producing ability of the actinomycetes
is reduced by repeated passages onto fresh growth medium. Thus, it is necessary to establish an alternative method
for a long-term storage of the actinomycetes with high antibiotic-producing ability. We focused on a koji-making
process which is performed by solid state fermentation using steamed rice with Aspergillus oryzae (koji culture) and
tried to make the cultured rice medium with actinomycetes to maintain the antibiotic-producing ability during the
storage period. In this study, we performed the rice culture of actinomycetes using low-grade rice and evaluated the
usefulness of the culture method for maintaining the antibiotic-producing ability. The rice culture medium was
prepared by autoclave of a beaker containing water-soaked rice. Each of twelve actinomycete strains with an
antibiotic-producing ability was inoculated and cultured in the rice culture medium. As the result of cultivation, it
was observed that all actinomycete strains could grow on the surface of rice grains in the beakers. After three months
of cultivation, a piece of the cultured rice media of actinomycetes was retrieved from the beaker and was used for an
antifungal activity test on an agar plate. All actinomycetes formed colonies on agar plates and showed antifungal
activities against a plant pathogenic fungus. These results suggest that the method of koji culture of actinomycetes is
effective in maintaining the antibiotic-producing ability.

Key words : Actinomycete, solid state fermentation, antibiotic-producing ability, koji culture
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