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Changes in the Bacterial Flora of the Fermented Sardine Meal by
Aspergillus oryzae, Koji, during molding™

. . %2 o . Y . L w2
Masahiko Kunimoto™~, Mayu Kakio 3, Masaki Kaneniwa**, and Yoshio Kaminishi

We tried Koji making to apply the fish meal as the substrate of Koji making at different
temperatures and moistures, and then investigated the contaminative bacterial flora in some
stages of molding. Aspergillus oryzae was used as the mold for Koji making. The Koji was made
in a stainless steel vat under the control of both temperature and moisture in an open system.
The viable bacterial count was the order of 10% and 10° cfu/g at temperature above 33C and
moistures above 37%, and below 30C and below 35%, respectively. A. oryzae grew well in the
moisture above 35%, but poorly below 32%. Micrococcus became dominant in the final stage of
Koji making in all cases, even though putrefactive bacteria such as Pseudononas, Achvomobacter
was predominait in early stage of Koji making.
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2.1 EH

20 g DERICRIEOKRZMAZ 7284, 1IO=A7FATICA
N, 121C TS5 FERE L7z Z OREHI Aspergilius oryzae
IFO 4202¥RDBeT % 1 BB EFER, 25T CI5HMSE
ELRTEIToEESELb0REEE Lz,

2.2 28

TREATOETEED O AF L2FEe <4 7 ¥ (Sardinops
melanostictus) & Bkt L, EABZZE L CTHLRED
0CIC7 5 FTHER L7z, NEE KEREZ0.14% (V/W)
LB LRI - RELIDDETF A0V EOMEIIA
h, EEECETEEBR L, EEI L5009 F 5md A
70) = v BEGE AR TR L 725, SRIBAS0C T
ThbHIERERL, I—NVEEIHLI0% (W/W) OF
BTV T L10%ch ORTARE0HEEE R RAL, &
HIZ5mDA T ) — v RS LR B L CGER L7,
BTSRRI o7, Thbb, BT LI —La R
VIFLVEDOWIET 4 VA 2N AT > L AED Ny
MI3enDESIEREL, [ERMFFTEEL 72,

FEER 1 Tl MORIBASB0C 2ED &) ILREEHE T
HLldbi, EEPIEIMELES TV TR THOWTEE
W28 L7, EBR2 T, Rl LEEOREE
F7z28, RE0TLLTICED L9 IREEEY L7,
F7o, BB ELRIESY AV EHWRWT, MoE
JREfREL 20 OB L7z, EER3 T, BRI L
OFEAEZ T 5720, EHEI-VIZ5% (W/W) O
AT OEREMZIZEE L, miRz30CLL TS
BOL ) IREEESTL L L DI, BMIOMEE TIIE
JEEREL 2 0%0, 120FR B DBIZERE 2 2030 B
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B, EF1056 3128 A2HORRLBENTHEIZD
WL, BEB LU Table 1 ICFOFEMZR L,
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Y I VEEL L UERER T Uiz, B4R
BEDHULRY, FLEMNET L0, FANET) &
LD, MRFREOZOHERER 1.5mE B L, £ 512308
IR 20, Tenll Uiz, T/, BYERRIZE D pH 251
B LIZ Lo pH6. 0% 8 72B51213, pH 2ET &€ 572012,
I-VEBISHL 8% (W/W) D50% 7 R &8
L7=19 ) 83 2ASME T T 5 72,
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TR 2R L 2 \WRENICIE, Hugh-Leifson 3E#CRE A
BobN\Wizo, 7007z /=)Ly FREMLA
MRS 5301 % vz,

Y5 F 5B © Smith 12X 5 Anthony MZEEP 12k o
720 BEERIZ20TTT BT o7
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3.1 HE

<A T VBT OIRE, K5, pH, VAt IvE
—HEEREOZ L% Table 1 1SR L7270 A. oryzae % VT
M EbiRe, Bl 22 EEOBRIMEORE ICEE
TR, AT VIMELT, WOR) 25<TrL L
biZ, ERICLYPBUKEBIEZ BHIC Lz, FEEI — Vi
G EENU5% D HAT %I E TS Z EHITE, F3 98
— BT LI D ERASTE T,
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FEEr1 Tl 5lEAAEE (EURRROERIRNLE)
ZRCT LMD, FoEEPR, BELES ANV TEEO
HBRE IS Lz, 2 o/RE, Mo MR EM IR E T
0CTHEMZ, TDFEOE L V2ABREIIE35CITEL 72,
ZOW, #x L ICL, HREEL SenlIRIFz, E0%D
WREZE L, MRZ3BTICHR- TEE L, BokGE
EIEVRI2FHE 2 S24BBE OBZIC L b 2036 % 10 F
TR L7zns, Z#DRIEEZRLFT, 35~38BIHER L
(Table 1), B4EB30RFEIEICIZE D pH LR L2720, 7
NS Z RN T pH O L7 22 72, MHo 7 v a
I3 VEEREEIZL A oyzee DFEFIL, KGEEFEN
B 12~ 2URFFI CIEEE T o 7o, BUH24RERT 2 5300 E
DEDOKGEEIERNE E1F, FVaF I FFEALHE
ML7Zholz, LarL, KGEEDNE L %o 7-30kEH LI
EA L 72,

FEE 2 TIREOMRZ0CUTICHEL 25, BEEIA
BI2IFEIZE S # VTHEZBOERFIIZ 7205 Fhll
BIGES A NEAL, ERAREL 205887,

Table 1. Changes in temperature of incubator and Koji, relative humidity of incubator, moisture content, bulk pH,
glucosamine content and viable bacterial counts of Koji during molding

Cultivation Tempereture (C) Relative Bulk Moisture Glucosamine Viable bacterial
time (h) incubator  Koji  humidity (%) pH (%) (mg/g) count (cfu/g)
Experiment 1
0 32.0 26.0 69.0 5.6 43.7 2.4 1.0x10°
12 32.0 30.0 69.0 5.6 41.8 2.7 2.4x10%
24 32.0 35.0 91.0 5.9 35.5 5.2 1.2X10°
30 26.0 33.0 52.0 5.9 37.7 5.2 1.1X10°
36 26.0 33.0 99.9 6.1 37.2 5.7 1.6x10°
48 26.0 26.0 77.5 6.3 31.4 6.9 4.0%10°
Experiment 2
0 29.0 18.0 66.0 6.0 41.3 2.3 9.6 10
12 30.8 30.8 54.0 5.7 41.0 3.0 1.9x10°
24 29.2 29.2 62.0 7.3 31.6 5.2 7.9%x10*
30 24.2 24.2 72.0 7.2 31.7 5.3 8.8 10*
36 28.0 28.0 83.0 7.0 32.6 5.4 3.4%10°
48 25.0 25.5 90.0 6.0 31.6 5.9 3.2X10°
Experiment 3
0 30.0 21.0 44.0 6.0 44 .4 2.3 3.2Xx10°
12 28.8 26.5 60.0 5.9 38.3 3.2 5.7%10°
24 23.0 24.0 80.0 7.3 32.7 5.1 3.4x10*
30 26.0 28.5 95.0 6.8 33.6 5.2 3.9%10*
36 23.0 23.5 80.0 6.8 35.2 5.5 5.8%10*
48 22.5 22.5 88.0 6.6 33.4 6.8 3.1x10°
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Table 2. Characteristics of genera for the identification of isolated strains
Characteristics Micrococcus Staphylococcus Bacillus Lactobacillus Brochothrix
Form Coccus Coccus Rod Rod Rod
Motility — ND ND ND -
Gram stain + + + + +
Flagella ND ND ND ND ND
Endspore ND ND + - -
Capsule ND - ND ND ND
NaCl requirement ND ND - ND ND
Strictly aerobic + — +,— — —
Facultatively anaerobic - + +,— + +
Pigment +,— ND ND ND ND
Cytochrome oxidase ND ND ND ND ND
Catalase + + + - +
Gelatinase ND ND ND ND ND
Acid from glucose:
aerobic +,— + +.— ND +
anaerobic - —+ +,— ND +
Acid from glucose ND ND ND + ND
in MRS medium
Gas from glucose - — ND +,— -

-+, positive; —, negative; ND, not determined.

BUH12~24FF RIS A. oryzae DFF LERHTRDO LI, 240
BHEDREE A oryzae DFEEIIFTE o7z TE DOFERD
5 A. oryzae DEB KRG EEDFENKRE (B RLTTIL
FEEDNED > 720 FEEE 3 TR O WFEOMMEA & BT
57280, EOTA T OBERENMAIEI -V EHy, #
BB T, BMEIGES ANV EETEREAREL 2
WH, FTORIE, BEFES TV TECEOEREHH L
BNLEE L, T/, BIEAAREENCICTHLELD
12, BB OGMIBAB0T FHZ 2 v &) IR IREEE
AT o070, BYURSEIE FTD A. oryzae DFEBITFEER1 O
WELIZEAEEDLLT, FMORGEEDIIBBETE
BICEIR LT A oryzae DFEBIIHORIRE L HITEL 2
D, BOKGEED BRI EEE24 ~36IFH TIZIZ L A
ERF Lahol, LAL, 7 FIHAR Y RINL KRS
EED LA L6 B LA, BUREEIRD LN,

HEHOEEHOEL

<A T VBT O— R % Table 1 IR L72, E
ER 1 T3 B 0 BRI 0 B B3 10" cfu/g T, FOHEIEML
THEEEASHE R B 1213105 u/glE L7z, EER 2 T3, 1%
EREIZI0% /e TH o 7oA, 0Tk, EHEBUIEL 1B
oL, 48BERAE2IZIZ10%fu/g T L7z, EER3 OO
ERBIZERAESSHEMLI720, IFROEREE
10%ctu/g & B, BT OEREBOEIMNGE, 4SHEH
H%TH10%Iu/g 720720 FEER3ITBIT B MEIDEFRIZE
B2ozhi ) B, BEEEEOREE &b ICERRE
LA EEDLL R kol MBDKGTEED LK TIIE
B3 DETEVICO b 6T, £ 2 0EEROEMD
FHRENZ ERS, MEOEBFIZEIASTEEL VERED
HEIREDPTZ,

3.2

3.3 WEBPOWEME

BRI OR L 2R R0, 12, 24, 30, 3681048
RFRTE ICERELL, BRT96SRD R 7, B LUV ol
EAEAT (Table 2), Z0#ERT b L IZEHEHOMEAMD
PEBEMGES L7z (Table 3),

Bl &AMBEE32T, mimE30~33CLEDIL, T
W, MEBLE S ANV TEVEOREZ W L7551 T
1%, HEEBIAIHCIOBERMS0MRD 9 B Micrococcus TB1SHE,
Bacillus B, Pseudomonas |& 1 TR TH - 7205, BE12
BRI E 2L, Micrococcus /B & Bacillus BOWERIMET L,
Staphylococcus BATRNTZ, Lo L, BEEURME I, B
UF Micrococcus BAMEZNZ 22 D, BAERE D6 % % 5972,
BEE2ARER H (O pH 0% o772 7 N HEER %
WMLz LR SN 505, BEENFETE, BY
Bacillus BOSBEEBED—2127% ), Bacillus & & Micrococ-
cus BAS, TNENEHMAE D48%, 46% ¢ 57z, T
7z, Enterobacteriaceae FHIFEWT 578, WL HIBETH
bETIORORM & Bl AT 2 FROHES L7z, 361
BEOREMIIEHEDOZN L RE(EDLL L0720, 48
BRI, B, Micrococcus BAELBICZ Y, SRR
HR62KED 5 H60kE D7,

KR 2 TI, MORIRECTUT, KEEE32%H#E
WESHIZ TR 72, C ok &, BEEFIRREO S HEERE
43BROWRIE,  Micrococcus B20RE, Staphylococcus J& 7 1%,
Bacillus J& 5 %%, Pseudomonas & 4%, Z DM, Alcaligenes
BIZELLTWB, 7155 —ET A MIBEDS D 15,
Enterobacteriaceae FHIIERLL T 575, BAEED D O 11,
77 AGHETCRT 2T, 75T —EHEORRED 2
BECH o7z, BEEIFEZIIIOERERDOETOS Micrococ-
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Pseudomonas Acinetobacter Morazxella Flavobacterium Alcaligenes Enterobacteriaceae
Rod Rod Rod Rod Rod Rod

+ - — - + +
Polar ND ND ND Peritrichous Peritrichous

ND ND ND ND ND ND

ND ND ND ND ND ND

+ + + + + -

- - - — - +
+,— +, = - + +.—- ND
+,— — =+ + + —

+ + —+ + + +

— +,— +,— +,— — +,—
+,— +,— - + +,—= +

ND ND ND ND ND ND

— — _ — — +,—

cus B & Staphylococcus Bz 072, S 512, FEE2ARME
1213 Micrococcus BAMEZZ 22 W EAHMDI8% & HH T 7z,
B0 BT IX Bacillus |8 3 BRASA S LTS, BEEISE
tr & & B 12 Bacillus B, Staphylococcus BIIIRE &7z {7z
), Micrococcus BIZV OEMZEAMICE 72,

FEER3 O ORETIE, EEICERTRMLIZ/20ER L
EHEHIERE (B o7z, HHEREORROPIERIE, Pseudo-
monas BISKE, Acinetobacter BI0KE, Alcaligenes & 7 1%,
Flavobacterium J& 7 1%, Moraxella & 38k, Z D, Pseudo-
monas BV L7222 RTD, 75 T—ETA 0K
TETH B BDS Pseudomonas & & Feiz 5 BIE 3 ¥k, Alca-
ligenes BB L7 EZRTHS, +F V5 —ET A D
Rl TdH B BT Alcaligenes B E B 2B 3HRTHY, 7
5 ARHOREA AN % & Hd Tz, LarL, HE

1205fTUE, Micrococeus J&, Staphylococcus J&, Lactobacil-
s BATHHIERE D, £N2N55%, 19%, 11% %507,
FOMB, Lactobacillus BIZHEB L TWBA, 7 Fo#»rs
DOIEDEFHEETH DERIB% &0, &8T5 7 L%
BilC 7 o 72, BEE24RERIH 213 Micrococcus BAMESMI 2 1)
EHIBRLE 090% % (5%, Staphylococcus B 8 %% &5 L,
HEVEMEDIZEAEE D, L, 7 FIEERE
TR 722 0¥ERE 300/ H 1213 Micrococeus BASEARIZ 5@
BEIEDNT0%IAET L, Enterobacteriaceae FHIEEMLL L T\»
BB ELFEOETERL S LD, Flavobacterium & IZFE
PLTWBEARTF I —ET A IVBETHLETELS
Bk 75 LGHEAREATRI 2, J6MER, ASMER & BEElR
MoEmE £ 12, B, Micrococcus BOEIENE L 21,
75 LEMWE IR SN o7,

Table 3. Numbers of bacterial strains isolated from sardine Koji at various molding times

Experiment 1

Experiment 2 Experiment 3

Genus Molding time (h) | 0 12 24 30 36 48
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4 5 E

4.1 5l

Aspergillus oryzae CGHE) IZRHROEZ Z 25, Wb
5, BSHEOBEICHVONAEETH LD, w417
TR AR, R ERIRICER T 2 LENDH B,
DEMEAKGDE L, T80 256, BT L0010
KEOBIEH % T 2 LENH 2, Z070, AREE
DEFY L WVBHIOFHE 20, <A T2 EEIT5
L) B R EHT 2 BN0H B, BTN L7212,
FEVET 52 L1240, KRGEEVU~4T%DI V215D
ZENTE, ZOI-MTEYN %, 00Ty T %
WIS 5 Z LI KV EFHERTE, B LI -
KGEENA~44% T, KEITHANB EEB VD, BREED
KA, M2 A LDTELAGEETH-
7oo BROBEE, T2bbEBIIBVTE, HuaERE<
WSk Do 72 MOREIC LY, BBRIERECBORED
PR 5, Pz, KEOBEE, BERE0~35T,
mim28~30C THEM &5, ZURISHIEICMIREAM0TIZ
ERLUEICFANT L, FTORBIIMATHE TEELRT
bo Lk HMMETIE, EEWEICRHEZ40CETLREY
B, ZOHIIB~2BCHMBTEEZITH, T2, KF
FHTLCTLUTTEMEIT>TCwE, Z0XIIZ, EF
BEOBWEREHVWAEIL, MEOREFZIZ 57012,
RIBSEEVER TH 5 Z EAHONT WA | KEE:
ZBWThH, AT OB L &) ERHEEEN L H I
ZEEEOEVERZER L T3 - oRiEE S ER T
HHEEZ, EBF2BIU3IIBOTRIEE0CUTIZER
LR 7z, B0z HFER 1T, MiR%33~35CICE
o720 FORERIE Table 1ISTRT L1, WIFhoBEEd
BEVNMAH CEAIMET Y, URBRIHETRIERL
720 BlIEAARBIMEORTICIZIILALEE L ho
7oo FEBR1 LEERR 2B LU BIET S L, KSEEDRE
Fle 3 Y b= U 72D IERE 2 LB T & 2209,
fEmE L CRIRDEREER 2 3 X U073 AIEER 1 ICH~EH
B izhrot, £z, KOEENVENER2 & 3 DIE
W LTH RBDOERVER S TERERIZ o7 I
DT L LY, MEOFEEMHNIEBETOEMANTE L\
LEZ NG,

B, BEHROFEICE D R-T, WFhoM 2
BB LTz, B E D %) KRG EBD BV EREOREE
WCRIZTEE2RET 572012, Z ORI EEEDE

Balfids2 L0k, BORGEELHE Lz, EH

1 BIU 3 TEHAGTEENBBL LR, F a3 vE
TEL LZBROREVRO LN, EEE2 DX H K
SEEBBUT TREFOREFRE L Er o7, FBIT
3B UREE TR EENIIB I FE TIET L7278, #0f
KASEEEBUICTGTAZLICLD, EE1 LRALER
FTHEINL 72, MEOBAREICHRT 27 Vvad3 VB
EEOEESLKELFIZ L o TEET 575 A—0FEHEIC
DWTC, FERFIICAH S LEREOEFT LML A Z L
SN TEYY, EB2 DMTr/L I I VEENED
o7:Z L, BEOEENGTEL, HREDEVD L7
bDEEZLND, ZDXI, BWEHETFIRFTLELS
ToDIE, FEEICL b ) BRI O BT L E
MHsLBbND,

Rz, MOREOBEDbALEE, BRI
78T, Bacillus BAYEMNT 5 &, BT B HTHRE
<L (FR0E) 1k, 2oBOEMEEEICT S
L, TOEEFERALCEMIBELCRERETS
Th, ZOREREE, ERENVFEL, RERO LY BB
BORETEM Ly -2 sk A%, 8, RiBoOE
Mol EE1OTATVEIIBNTY, TYEOFEREIC
75 Bacillus BAYRH EN/-Z L0 d, REZEELT,
VTUTTEEEIT) ZEAMFF L e ELLNS,

L7250 T, MEOEDL X VBOE D S0 588 t%
EzioLE, MEOEEEMERT 27030 EE
235% LRI, MREZOCUTIRDOZEPLETHS L
MERE NI, B, EEL, 20BELEHOMO /Lo
FIVEE, 7IRAIPTERMICEE L/, KEH
DENDHKIT0%12, TIFEE SNIZREO130% M2 L
W 2 AT I WA o TWRB T ERRIE LTV 2,

4.2 BOIHEME

BUBIBIFRIE DM DA EL10° ~10%fu/ g THORIR
T Ro TEBE L 72358105 { 2 AEADRED b/,
B BRI LB A o B RN, KT
ZELERET 101 ~10%fu/ g, Micrococcus JB10* ~10%fu/ g,
Bacillus B 0 ~107ctu/ g, Bk Y A TIE Micrococcus B,
Streptococcus 18 B & U Bacillus B TR & 1L 5 10° ~
10%fu/ g, L & 9 VB8 TIZ Bacillus B, Streptococcus B,
Micrococcus JB CHERL S M 5107 ~10%fu/ g, EMTIIEE
B L C10%fu/g, WZEMTIHE Bacillus B 10" ~
10°%fu/ g, HEEBEL07~10%fu/ g Fio TV /o Z &R
BENTHYSTED | Zn s OMICHND LA T VED
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R RS o7z, KRPEF B LAMICH~RE 2 5
Bl LBOEERIZZ VDS, oI LEEENs vty
BEENLV 0TI R, MORBOEMEFIZ LY
DEEZ LD, Tz, HEASKMEOMEMREZATY,
WFNDEERT D Micrococcus BATEAHERE D0% L. L%
EOAEEEICE->TEY, BYHICHCHEMTEEL
SHIEMEICZB b DEEZ bND, WTFNOERTHEE
128 E Staphylococus BAMEZ 2 2%, BErEL L &
bITEA Lo ZOBRSITEHOMETICL b 2 VEDEE
5 &L HIZBENEOERIZELL, BEEEREED Siaphy-
lococus B OFEE VI8 72 G105 & IR MED Micrococcus &
OFEBICHEL-BEICEbo b0 EZOND, REE
B X ) IZEEOFIRKRE {, MEOFE o7z b DT
SBYHEESEDIRE R Lactobacillus BATBEAHBHREOKE %
A2 EDTVEI LR L7, WREIEIROZE(LATE
X, BHICHEF RIFLTWS I LATREENS,

EER3 OMTIE, BRICEDTA T RMAI 0, #
AR O EEE A% {, Pseudomonas, Acinetobacter,
Morazella Bz EBAEOBHAE & LTHSNE™ 75 4
FEMERE B D88 % & H Tz, BEEI2REEEICIE
B Micrococcus, Staphylococus B72 &N 7T LRGHEE
W LL, #0%d, 7 LEEREFEEEICZL L
Whhole INLO/RENPS, AREZERICACSES
b, REOIR, BT OIRES LUKRSEER EEEY
CEHETHILICLY, BEPLOBERSTFEENSE ST
LEMREIMEEBIC R 5 2 L3 L, Micrococeus B % B
HHEETAEELMERZ OB EETEL b0 EE
Abits,
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