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IAFRIIAAE 7H AF VEFE MLEY] A3t WA AFAAA FAH FFF
wEAe AL EYXE ZAR A, AlFo] 7HE Bhi(1.3 X 10" CFU/gkoji), EX
9} Fgole vldlA EXgrt =3, wHaA 2 amylase $4-2 120.0 Unitlg o] ¢l
31, protease AL 36.6 Unitg ©|AT. HAFF LAAZXREH HAF 6732 ARE]
B2 =131 Hansenula alni (No 1), Hansenula canadensis (No 2), Hansenula silvicola
(No 3), Hansenula californica (No 4), Hansenula beijerinckii (No 9), Hansenula saturnus
var. sturnus (No 11) 02 ERAE YO Saccharomyces &L BHA skt A
T LEAZNEYH UaF FRolE £FEHYI}Y FHF A W~ FFELS
Rhizopus sp.2. 2 FAHAT, U] 4611, 53 64 AFEL BF Aspergillus sp.
2 FAFYAUY. o] FFE 71U Rhizopus sp. TEL a-amylase Ao] UL, 23
Aspergillus sp. (4611 TF)Tto] a-amylase ¥AJo] 5 Unit o120 Rhizopus sp.Ql 8
o5 9] protease #AJo] 452 Unite. g 7} Eqic)

Microflora and enzyme activity of traditional wine-koji were investigated. Bacteria was
contained the greatest of 1.3 X 10 CFU/g-koji, and its amylase and protease activities were
1200 w/g and 36.6 wg, respectively. 6 Kinds of yeast were isolated from the koji and
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identified as Hansenular alni (No 1), Hansenular candidensis (No 2), Hansenular silvicola (No
3), Hansenular california (No 4), Hansenular beijerinckii (No 9) and Hansenular saturnus
var. sturnus (No 11). Furthermore, 14 kinds of mold were also isolated from the koji and
identified as Rhizopus sp.No 1-~41, 11 species) and Aspergillus sp.(No. 46, 53, 64, 3
species). Only Aspergillus sp. No 46 was showed a-amylase activity of 5.5 Unit and protease
activity of Rhizopus sp. No 8 was the highest of 45.2 Unit.

Keyword: Traditional wine-koji, fungi, enzyme activity.

I.A4 8

2 nH9 E/T Wi gsiA F2 A3 FE&HE
= 3201\—} —r“-al 5¢ 988 AzxHEe ¢2M4 AZRAA Fd ol ¥BERY #F
A 7154 EAdol AAFIAY 2982 A%RFTY FddA 2 287t FF3x
AL M2 e A&EFE0] &4 s Ad=Hn 3ok

A7 WEFE £259 FE8F 2D Ve AAF YU 5093F ol Py 5T B&
At 4EE AEsd S8 Pyoz Az Y 53 H2 AF UEF
o 287 FZHVA ¢T A=H A BE DAY 4P 5 4Y A5He M

n&zd A FHSo £4 AdHn Yok A, FAA, FF, 7.}51., 2oz}, A
ZF, $A%, WA, 9, A, 27, A 29, 3T 2 3%
LEon olE9 A7 Aol REFHo2 BuEo o)

HEAE AES FIAINE ALE AVE FHoIE wFH ¥ AoE I, §
2, B2z 2oz pRYGY 2 ¥ 2EHF AAED A8 BS EFE URT
2712 AYste Qo] i vlYER olst By F9 o4 WAEY A HF
02 AzYG? §2o) AFAH T LAAREH & 4F9 §F AzA AR ¥
) B2 R LE TAEYOZ ALY 2 HALE AW tAE FIHMEA 29 F
982 39 Az gon, 29 2 Fxd we AY AL 2F, 1 AL
rzoz, Add we 22, 3, AF, FIFo2 EFHR At APPL A
A AXNA ¥ BHG A2 FEL o 3040%2 stetn dBBoz 4P
o 288 LAVINE AN F AR E AR olAT RY F AT, AR, F%|



T " Eo] A, HASA HI o)L FZA A3 % F3I}, ¢F ¢FE F9 F
8% JLE A Ed &, &% FF W 75 Fol AT vAEC 5 YA
amylase, protease ¢ HAZLog HEF AL g3 olr|x Fog B,
R % 4E AT FAA A EFLEAI dojyes Aolth

AR AT ¥5F F amylase activityZ7} ¢4 FFojot 4F LHEAO 5% &
REFEL FTANA G2 AUNFE A5 A4, HAHE vYEE0]7] wFE
AAR daAT o AMae f4h ZE 0|94 a-amylase?] ¥AJo] ¥ Bacillus
sp-59 FEx Z1NE 4 A3, AAFI Rhizopus sp. T A7 §7)4F Aoz v
3 7] FRo] golg & UAt.?

5 Fov B F/7Y AW, Add AERI EASS I3A waAe g
A 8% 5 Utk B3] ¥F9 BHHL FE FIFANTL Aspergillus sp.o}
Rhizopus sp. &l &3t WAH}. Aspergillus sp.$t Rhizopus sp. AV3d& 8 Q139
Ag AT BAE Dol o e THY AAE YT A Ut

FH I AALEAHAM vAEE TP A Aolm= do we} F3lF o)
S BEYo] i R GHo] o AL FFHeE F59 S B3y #F
71 FEARE HY82 FUlet I Fvl &8 I

H &, $8] U&F] 2H7E o ZA F718 Ads] AZFES oF 220099
AEE AR}JAT £ A7 A3 oF 324 FRAE viart ¢ € I
A TR 2L AAelth wE e U&Fe A AAT A Y9 383
R ARE T A7 By FH 1F5%E 5 NES IRIPIXNE MR AF
V&EF g @3 771 AA3 a7z Yot

2 @FdMe 2EIPIRE 7R AR UEFE WL A3l dWA dR AsF
Aol AHEHI e TEAS] WAE BX9) A4F 54 AL 3l o|EEHE
A2 8ol & FHolet ARE ¥, 5AT F o5 54L& =AY

I. A8 9 49y

1. A=, WA L Aok

A LAAE A ANWHD Ye DS &3 HEaAE Y3 ALsgn?
deEEd EF 9 4F WA A¥E 438 4a AP 20% glucoseS -3
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YPDHi X & A}&31g3 TPolot AlFe I8 wXZE ZZ Streptomycind 50ug
/ml ¥4 PDA ujx|s} SFuAE AH&aA”

=& cycloheximidel: WakoZEAHYR) AES AHS3AT 7lg b Aoke B4
& 57¢ A’

2. ¥AAZRE nPEY 22 2 3

AEZ wHEA 1gg 30mle] BFF YA F 1023 LN FAF} odF
Zol 10u12 33l 1008) XA F &F FHuRA], 50ug/mle] streptomycing T
3 YPD ®jA| ¢} PDA wjA|o] ztzt =23 ¥, Z+z} 37T, 30T, 25TAA 24X &
wokstlch mMge ¥ zZtzbe] WA ME3IE HE, B, F%°19 colony
zAso ujE EX(microflora)E FARSIAUTH £ 28 FFolEd FAHL °lF
PDAH| X]ol] HE3ta) 25T A 5U7F slide WMi¥H ¥ Hejo} X2, #A & F
B8 guigoz A BHel FHUE o 3el TR

ARSE z+ #59 ¥, AHYH 54 5 AR ERFAYO 0 =
AF3t ¥ Loddere] The Yeast, a taxonomic study'2 A3t}

to do My S FJo ok

3. Am&lase-‘z} Protease 84 &3

a-amylase $43-& o] 579 o] wa} g3 Zo| AL 10748 ABA
298 ZZb Iml, 0.5ml, 025ml ¥ A7 F Z ol 1% 7H§A starche] Smis}
toluene 2~34}& M7}3 T} 38T shaking water batholl A 2417 ¥HgAlFth. o 7]l
lodine®} 4 W&& Avlste FMo] ez Fe AL F S Fs9 PoE A
o B4 B9E BEF 2ASA £29 Iml7b 18 B¢ 1g9) starchE £33k A&
lmit2 3K}

£33 gld Ba ZA8AHL WA 0.5M NaHCO;-NaOH g4FH(pH 7.5 = 0.6%
casein 2 2.5mlo] ZEAY 05mle 713t 30THA 1083 ¥3-A17 F TCA E§A
(50% TCA 36ml, 1M CH;COONa 200ml, IM CH;COOH 330ml9] &g F{+E 7H3
IL2 ) 25mlg 7}sted AFLolA 2083 W§ ThHe 5000rpmo A 15% 2t WAED
9k o] A5 1mlo] 0.55M Na,CO; 2.5mls} IN folin Ale} 0.5ml-& 713t} 38TeiA
3087 4 AjZl ¥ 660nmolA FHEE 2RI, A4 GHE BFE U8IA 1R
o lug tyrosine FFe] folin WAA vy A YHsHE AL itz "



4. 529 Z+F YA

YPDY| A o] glucoser= 50%, NaCls} o &2 20% H7F3lal 30ToA 2~4U3T A1E
TFE I F A% AEE B3 £47] 660nmo X FFE=E FH3A oS W
qg zAEg

T3 3etA) g WA AR ASE gAte A2 @A cycloheximideE
YPDuj x|o] 1000ppm7}x] H71g F 949t e WHo g APFFE] WS A
1=

5. %8 9 Aqge JF

20%9] glucoseE TR YPDuiR| (pH 5.0)ol FUTANA 7L F71x AFF &
A3 AMFAE 5%H7FE 30TAX 44 HEAAG. TEY dge FFE
gl et 9w 37 FREes F3sAGH

6. 39 A4 ¢as

By 2o 9 A3 HEALS FAE7) 98] glucose, galactose, sucrose, lactose,
maltose, raffinose, soluble starch, xylose, arabinose, sorbitol, inositol, inulin, erythritol,
melezitose, citric acidE Smldl] 3k 0.5%Z 45mlo} =<2 ©S @ & F  yeast
nitrogen base® A FAste] 05mIF M F HF sk 30TAN 3Uz Wi

m Ay 9 nF

1. ZaA vjPE 2 % 5284

WEA 28 A HE 4z NBA HiX|, 50ug/ml streptomycingS M7} YPD A,
50pug/ml streptomycing H7}3F PDA v =]l spreadingdt ¥, 37°C, 30T, 25Co| A vl
3 F AEFE EAT AT Table 1.olA By uiel o] Add JFFE 13 x
10(CFU/g), F#ole 44 x 10°CFU/RolQith. Aol g T BNt B R
olulx WAEA BP Fiyt g ZolUT weiA LHA L FREFHEAWT} E
ol Al AR HA3A7] WEYL Reg FHEH.
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W& A) o] amylase &4l 3} protease?] FAIS A F A} amylase 4L 120.0 Unit/g
o211, protease A& 36.6 Unit/go] QtHdata not shown). FF A 2o A= protease &
ARt amylase A40] €9 A £&o ARHoE FFE A2 v ¢ FL30
ety B dEA e £ amylase 48 23 JJoAAN FAld &9 %t o #o
3l protease YA E oJ=Ax glon2 FHIY wis AFE TAAZ YZdo

Table 1. Viable cell counts of traditional wine-koji
(Unit; CFU/g)

Bacteria Yeast Mold
1.3 X 10’ 1.3 X 10° 44 X 10°

2. 579 2, 3 € ¢E¥5

ASF SaANN HF 659 47 2 ARES EINAL, olEY FHEFH,
wioketa, 2 A A3EtE 543 9 o] SA(LEA) T ARG AA Table 2
2 Yty 54 JEd Aoz d¥ T 7Y EFoE Fohd JF FHAH
< 91 2 29 XAE 43R AFAE A Ik

Table 3= A2 A3y 54 Jebd o2 BEF FJEE AZAIZ 2 urease
AL 2,9 1Y FF& AYdas YAt E£3F cycloheximides] 3t 1000ppm7}
A WAL YRR YT pellicless BAste Aoz FAHUG.

ZE 9o dE A3 HEAL Table 40 JeR AT glucosed] thejA < 3, 4,
9, 111 FF7} HAEE A AT glucose, galactose, sucrose, maltose, xylose, sorbitol 5-&
25 A3AIR G-

o] 3 EAEL F§3to] The Yeast, a taxonomic studyZ FAHET Ad 6dF F |
¥ F=%E Hansenula alni 2, 21 T3 Hansenula canadensis 2 FARA S ATt UM A
3¥ F3=  Hansenula silvicola 2, 48 TF = Hansenula cdlifornica 2, 99 TF<
Hansenula beijerinckii 2 FARHUYD vlA9 11 FF= Hansenula saturnus var.
saturnus & EARAFAJ. 2 S cerevisicze T3} & Saccharomyces & ¥
2 ksreH ol oluix B FFF YR} MASE killer toxindl] 23 o|E9] A
So] JAHAAY BAA AxF AVHE 53 FEAEAAN olE9] B{E A
7l Edol £2HU WEY Aoz FAHIAG. EF ojde] LHEAM F=
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Hansenula 4380 @ol BXshe R02 Mo} AA &2 $ao| ulg oy
ReE 3391 B AEF AZA Boh £2AQ dBg ANE A Uxe &
2§ A7hhe Aol ¢ Aoz 2340

¢V A3 2 FFY G A4FL 2 AT(Table 5), 38 FF} o 3%
£9) We 9T HNFL HAE B olug ARE 9B 44N AT

Table 2. Morphological characterisitics of the finally isolated yeasts

stlrsg:‘at;t. Cell shape r:;erifitl?zit;’:n A(s:::g;re Pseudomycelium
1 Spherical ~torula type Budding 1 ~ 4 MH -
2 Spherical ~torula type Budding 1 ~ 4 (H) -
3 Spherical Budding 1 ~ 4 (H) -
4 Spherical ~torula type Budding 1 ~ 4 (H) -
9 Torula type Budding 1 ~ 4 (H -
11 Spherical ~torula type Budding 1 ~ 4 (H) -

* (H) : hat shape

Table 3. Physiological characteristics of the finally isolated yeasts

cycloheximide
Growth resi
Isolated EtOH  Pellicles Urease  Assimilation TTC colori-
strain No.  50%  20% 1%  Vitamine 20% formation  activity  of nitrate  zation test
Glucose NaCl Pigment Acetic  free 371 100ppm  1000ppm
YPD YPD acid  medium

1 + + - - + - + + - + - + RP

2 + + - B + + + + - + + + RP

3 + + + + + + + + RP

4 + + + + + + + p

9 + + + + + + + + + R

11 + + + + + + + + + RP

* P: Pink, R: Red, RP: Reddish pink
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Table 4. Assimilation and fermentation of carbon sources of the finally isolated yeasts

Isolated

strain No. Glu. Gal. Suc. Lac Mal Raf S starch Xyl. Ara  Sor. Ino. Inu. Ery. Mel. Citric acid

1 ) HE HO -6 O -0 -6 O -0 0 -0 0 -0 -0 + ()
2 ORI OO NN C IO BN C R A O BN BRSO BN O BN B IR O + ()
3 AU ORE X IO NE YO RN O I CHL N C BN O N MO RN O IR O B O -
4 G IR NONE IO NN O N ORI C BN O B O BEENC B O B O © AR O IR ) - )
9 tHEH HH HH -0 -0 -0 ) -0 tH -0 -6 -0 -0 <)
1 tH HH HH -0 FE -0 -0 FE -0 0 -0 -0 0 -0 - ()

* () : fermentation

Table 5. Alcohol fermentation of the finally isolated yeasts

Isolated strain No. Ethanol content (%)
1 n.d*
2 nd
3 3.0
4 nd
9 08
11 nd

* n.d; not determined

3. %ol £, ¥4 % 5L ¥4

ul & A 22 E] 50ug/ml streptomycing M 713k PDA HjR|E AlR-3le] HFAHoE 147)
o FHolg 5L

e 32N EAL B& Fu|HL o] FAG AT YSH~FRNE de X
A9t FAFE 71 FEH ARZAY g TR FAE A FRolEo] FE EHH
otk o|E FEY EA, 7127 TEX ¥4, AW EAEA F& A A
& Ax 1M TFEE 418 FF7AE WAZ Rhizopus £222 FAHIUDL 46,
538, 64 FFE-L Aspergillus 702 FA ] ¥ th(data not shown).

&8, Rhizopus sp.®} Aspergillus sp.& 2tz+e] PDA AAujAe) A 5U w3t 44
2§ & 3749 A5 amylase AL S 3t Table 6014 EE upe}h 2o
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Aspergillus sp.?]1 53 A Tt F3tgo] 5 Unitd HIYEL B et FRolEdMe &
a4 AAT ole A AAF TEA A F3HE(120 Ug)el 8P & 1A
t BA4oE HAA EXdle FPo|Rnte LEAS Hd8E AT 4F JIFY
o} @A Eo] H& g-amylase AL 23 Ye Aoz AyzALh

=3}, Rhizopus sp.3} Aspergillus sp.& Z+Zre] PDA A ui XA 59 wjYsto
protease /3¢ ZAH A 1WA 3990 FFEE A3 ZE FFE°| protease §
Ae 1 YA/ E3) 8 FFE 452 Unitd) vind & H2PAHL HAA oE
ol&% AH A Tl &84 & Aoz FHAGL

Table 6. Enzyme activities of the finally isolated molds

Isolated strain No. Amylase activity (Unit) Protease activity (Unit)
1 n.d* nd
4 nd 124
5 n.d 42
8 nd 452
10 nd 4.6
16 nd 17.3
27 nd 36.8 -
38 nd 297
39 nd nd
40 nd 9.1
41 nd 15.0
46 n.d 245
53 5.0 54
64 nd 3.6

* n.d ; not determined
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