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The appearance on Earth and development of cereal kgji and cereal alcoholic beverages.
Masaru Yamasuita* and Takasu1 YosumMarsu (Depariment of Agricultural Chemistry,
Facully of Agriculture, Meijo University, 1-501 Shiogamaguchi, Tempaku-ku, Nagoya 468)
Seibutsu-kogaku 72: 443-451, 1994,

In the Orient, alcoholic beverages produced from cereals have traditionally been made
using fungi, whereas in the West malt has generally been employed. The origin of cereal-
grain liquors made using either fungi or malt is, however, obscure. In this study, we attemp-
ted to elucidate the appearance and development of cereal kgji and cereal alcoholic beverages
made using fungi and malt. When relatively small amounts of water (20~50% of the
material) were added to cereal grain in a vessel, the growth of fungi was observed on the
grain; we assume this represents the manner in which cereal kgji first appeared on Earth.
When moderate to large amounts of water (75~200% of the material) were added to cereal
grain, CO; was produced but the alcohol content of the moromi formed by this fermentation
was always below 195. When small amounts of water (20~30% of the material) were added
to cereal grain powder, Aspergillus species showed excellent growth compared with the growth
of other fungi, but when the amount of water added to the powder was increased to 30~50%
of the material, growth of Rhizopus Mucor species was dominant. However, if the koji making
was carried out with stirring, even when water was added at 30~509% Aspergillus species
remained dominant. We concluded that stirring and the addition of a small amount of
water (20~302%) during the course of kgji making were the causes of the dominancy of
Aspergillus species in Japanese kgji. When moderate to large amounts of water (75~200% of
the material) were added to cereal powder koji, the fermentation of the yeast continued
longer and the alcohol content of the morom: rose to 1~39%; this would be how the regular
production of cereal fungus alcoholic beverages made its appearance. When mashing was
done after sprouting of the cereal grain and water was then added (75~200% of the
material), the yeast fermentation continued longer and the alcohol content of the moromi
was 1~2%; this would represent the appearance of sprouting cereal beverages.
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7=, R, &R, KB, Mg, BE¥FEHAL:. &
BRUMC L HE, B&HE, BY, UFELHEALE. T
B, FRIMEREOLOXHEAL, Fho6LUMIEHRA
FNRBSTEELICLOREA L. Ry, BER
BYAROE IERTHEE L, AR LBRCHER
THHEEDO2EY TRBR L. FHRT HYBALTR
Bl sRERIEOTEFEATAH4, 100°C,
ONEETETES, 74 IBIZAREB LT 25—
F-THIODERET DHEDSE I ORBEY L.

RRBEORE  A8MT10~75%K L, BBz
AR, 27°C B ERE L. BHILEFER (30~50g)
DI 5, 6 FEEBOMBRT 200~300ml =7 5 A 2,
ZEF-ETELXLL300m - —, FIR
9em DEM >+ — v (FEHEME 15~20g) ¥ {FH
Lic. BRYMOFE L, ~— FELT, ik, IFE
BESREEL Aspergillus J&, Rhizopus BEORBREH
EHRERT OEBREAKBER (10°~104/ml) £ 0.25
mlZEBL, ERLCHE, 27°C DERNICRE L.
Ve — VIIRBAF e A BOH HE 12 cm, B 20 cm,
BZ125cm) w8~12x Ah, BEx L, 27°C D
ERCREF L. AREEEHOREIL, RAC LR
38, 4 HETREEE 40°Ci L. EREDORE
1330°C BicHERF Lic. BITF#, HR8YH 30g)
IT60~80% K L, FIMIR (BB 4cm) B L7-#
B220morsRAvse —vicAh, 27°C DERICE
Flic. BF#HRNETORBIEREIT 40°0, A K
112~208 & L. ~ b F8I, ZFkvr—&" B
16h) +HBOHKBEL, MEALKE D, Ak
WTTHEL, 30g THFIED, KMEH L X
SILEXMBETEL, L TRMETED, 27°C D
FAIC12~20BHBHF L. v — VIR L OF T8
BHROBRERE394~96% 35 L 1°97~100% D 2 45
Ruvic. BRIBBEIT~100% DB, AF v — ik
LUK > v+ — VAIZZABEK 100 ml TE SR Fo# —
YreAh, BEY#FELL. BEOATIIEEGSR
Palma fEFEBE ST % A o,

BORSE 1) ESRE: FRNI30g Ehi250g,
AR X70~200% & L, B3 27°C DERICEHE L,
THIEARAS . S THEBRYT-7. BAKILS5~15
AEL. BABIFERD 4~ 6 fEBBOBBRN=fA
7323, FRRZEY—ETEWEY Lt bin/ N NRR
%ﬁéﬁt?w RANVTE - —H —F .
m%& B, BY, BK150% DFE— kB Y REE X,
10R&#ED, BREEK (150%) & L, x 0

%%mzr%:&@&ﬁo COBRI0OAMRE X

ﬂﬁ?ﬁﬁ%&m(wwﬂkb R DOMLIA,
ﬁ%5~6@noﬁ.3)&£ B, B, KK150%
DE—RBrREXY, 0BRILCE—EELEE
DR, BY, BN E_EHEOREYT-7. L
BRI R, REY4~5E8T7. 4) BREE :
M, BY, BK150% TBEAALR, 10BBREDK,
FEXDTTHY, B OBHEOLBEDOHAYFT
U, REERREE L. LIBER oA, REEY4~5
BT o7, BRI B3 5583880 iz 1:1
L, FRIHBRBRYB Y B\ o, BEOBRS 1T RE
TERBEVY L B, F—EHOMHRAILE

70g, B¥ 70g, kK 210ml & B\ o BoOE#I,
By KRz o A THE- 1=,
MRIMORE o-7 15— CEMIEBE S =

77— EEEO (XEBTITE TR R - 1.

B 1) BE DETEY OFBEIERSF
SR »7c. 2) TAa—rOFEE: BY v
T 10 g REK Oml Nk, MMBEZET, B
BSOmICDOWTHAZ R L 5 710X > TERL
2. 7 e r & BABERT GC-263-30, Colum
10% PEG-20M on Chromosorb, Temp. 110°C, Carrier
Gas Ny, 40 ml/min, Detecter FID.

B, RRE SEXOAFE BEi1giir
BEMARB 1ml % 9ml ORBEEBAE AN,
ISERL, IBRFRET, ZOFREEMH H—
BT Y v —VIZE b, BREIUARRER, £7 ¢
TEAL B AR (KT BERK4g, 7 Ko
20g, 7€YY v50mg, 7R3 A7 223~
100 mg, &K 15¢//, pH 5.6), MEIIHE L £ (+
VT b v5g, BRE=+ X 5g,NaCl5g, 7 /L3 — %
1g, 74 AXF ¥ 50mg, ¥ 7 v ~F 4 i ¥ 50mg,
R 15g/l,pH7.2) %E¥, 27°C, 3 HEBFER Y
BIE L7,

BB UMED CO, H RHEL  Durham B A
Hh MY B85 (BR=+ 23, £F =+ 3g +
VRT b v5g, TN U 10g/1, pH6.0) L, MY
RRMEERIC 2 AMATES LcBR s I OEE—G
SHZEEL, 27°C, 7 BMBEBEEELY T, CO, &
EORELHIE L.

RRESEFRENORE IEILHBELE
Aspergillus sp. 35 X O Rhizopussp. % EH L1z, HHEF
B EEH & LT Czapeck £ (NaNO; 2 g, K,HPO,
1g, MgSO,-7H,0 0.5g, KClI 0.5g, FeSO,-7H,0
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0.01g, 7 N8 30g, X 15¢/l, pH 6.0), MY EEKE
H, ZERBKXE, KEBRIERBYEBR L.
Czapeck B3, MY SEEE OB A X, R 10ml &}
B o 4 FRRIE R (103~10%ml) 0.5 ml R L,
27°C 5 HREIREE L, ERS A B BREABAREK
S5ml 2 Ah, IRV HTHBIERX 2B,
10mliz7 4 7 » 7L, BIEREE L. ZHEBR
X8, BERPERNEEORE L, v+ - VIRERY
W0gx A, TEFRBROISmIZEEL, I
BL, BE¥L, BEAFe-AfHicAh, BHE5AL
ebD, BIVZOHYHERL, SLIC4+ABELL
LowRERE Lic., RREFORE R, L&YV T
bbb iml FloiXlgk ey, RELEARIEK I mI
AR, I<CBREL, IBREREZT, FRELEME
L—EBHx Y r— VLY, MY BREMYEY,
27°C THEE L7c. Rhizopus L 36 h, Aspergillus i3 48 h
BREOARER LA L.

ERBRELUER

B~ OMKE & RIREOHETE, CO, HARE
S8, EHBBYHTIKL, 27°CBREBT5 &,
Fig. 1 2R3 X 51, MKE20~60% CTHIREE L IEFE
L, MAKEB75% LI E T3 CO, ¥ A DFEAEDZHED
bh, AKEE0~75% Tit, RREOHEMER LV
CO, ¥ ADFEEMNETLTED LR, LKL, W
Thd7ra—-2ARBI1XUTTh-c. BEY
VIR BB (K5345~50%) 7o b, K THRIRE
PHEFE L, 50% KT CO, 7 AHFE Lic (B
3% % — FVELKEE). FBIMIKRS DI
(1~29%) 7, MAKEIS~75% CHRREOHHE B
D, KBNS LA ETCO, ¥ AL Lz (Y

¥3% v — K& LIBE). tKkE20~50% THIR
WS RIBE, EBMALC BN, SHBRERY
BT ARBOBEILEECR -k, Thix, H
F5D RN TB L S ICEBWRICRIT AR VKR
I AREOEBEEELFA Licicd L HEIh ..
BHRIARK, MELRUERZRL, AkE20~50%
THRIREOWAEL S b, 75% LLETIX CO, ¥ AMF
L. L, Tra—rEREBIVTFhE 1 KL
TTHovo. FEIIKRDLE (X2FF68%, U=
HF80%, I LFB3Y, AFR2K) e, THERA
LIcHT T COy W ANRE LI, Tra—LER
BIX1XUTTH-. FETE, BUNSCHRERY
BTRONA I S A EMKTHRIREYV T 28R
BRBH LRI ok, (ZhUE, B AREOHE
FELIbOYBWEERLTHERTA.)

S BB BT IHMEDS L UBOMFKFN
EHPEENC30~60% ik L, 30°CIZREBT 5 &,
2 ~ 3 B T Mucor, Rhizopus B¢ £ DEMVELRLEIT
WL, 1, 2 BENT Aspergillus BB D AREEM
Mucor, Rhizopus BEEED THICHME Lic. BN OB
B3, HERRYHOBE 13 LEE TV, BB
WU RRE OB EY R L. ZADDED -
735N, 7eFT7 -t Tablel KRT L5
, AN 0 LEEBRBROSDBEECR» - 1.
BYoRTi, hE, XKFE, KE, MEixEOBEESE
HRBEL, Kk, LUz, 2V, bbbl DR
EEED > . BMIXBEREEEC RSV TR DS
BRI LTEERBRE R > TV 50T, HWEEREN
DE|VNE, KE, KB, DERRENEREERE L
T, MOBEL H LEEBCFIRH I NCTTEEE S5
LHEE I AN

Water added Growth of fungi and CO, production
Material 0 10 20 30 50 75 100 150 200(%)
raw grain — — A A A [ n [ ] =
Red rice raw powder — — A A A ® ] ] n
steamed powder™® A A A A ° = u n u
raw grain — — A A A n ] [ ]
Wheat raw powder — — A A A °
steamed powder™ A A A A ® .
Fig. 1. Effect of water addition to red rice and wheat on fungi growth and CO, production. Materials were
incubated for 14 d at 27°C after water addition. Symbols: —, no growth of fungi and no CO, production;

4, growth of fungi; @, growth of fungi and CO, production; ®, CO, production.

of material) was used for seed.

* Raw powder (1%
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Water added Growth of fungi and CO, production

Material 0 10 20 30 50 75 100 150(%)
Soybean powder — — A A Jay ° n
Azuki bean powder — — A Py A ° | ]
Green bean powder — — A A A ) | ]
Sweet potato paste u L] u L] ] a ] n
Potato paste ] ] » = ] ] m ]
Taro paste = ] n n u n ] u
Yam paste L] ] ] ] [ ] ] [ ] ]

Fig. 2. Effect of water addition to bean powder and potato paste on fungi growth and CO, production.

Materials were incubated for 14 d at 27°C after water addition.

Symbols: —, no growth of fungi and no

CO, production; 4, growth of fungi; ®, growth of fungi and CO, production; ®, CO, production.

829, MABHFOREYOBIE, K BEEE
¥ Rk, K&, va7e=) ORRERIL 10°~10
/g T, BREIL100~10Yg Thote. BEE2 LEK
DAL, RRE, BRL D 10~109g L7note. 2R
DOVWTWeWBY (IE, B, B8R, KT, J\5)
IORIRE, BERE DI 102~10%g TH » 72, Mucor,
Rhizopus &3 Aspergillus B X D % 1 ~2 4 — & — o 7r
Dol BYICHFET DERORMIIIERBELRENG T
Hote. BYK, BREBWHIZI5~200% Kk L,
21°CIRIB LICBER LOFEY T his 5 LT 27°C
KRR LICBE, L3 CO, ¥ 2i%4 LitoT,
KBY, TOEALFEFOMEYHFAN L5,
NTIZ 108~10%m] DB & 106~10%/m] DEEG i
ELl. FETHMED0~70% 58 CO, # A FeA R
THoTeh, BRD5 S CO, ¥ ARAEFIZI0% LT
THote. LihoT, FAREOFHIIMETH S
LHEE IR,

ENCREEEABREORE  B30~50%
KLREBETS E, F 3 Mucor, Rhizopus |& H 41 A8
L, kT Aspergillus B R HHERET 2 BErp+X
TOBWMTRON, —FHOLAHERET S L DI
it BRoGJERE Moucor, Rhizopus BV T,
HA DKL Aspergillus BT H B L\ 5 ik, &0
L BEEMORETHRT B rv B b, &
B O BT T L WA G RBRY T -
e BT, CARINER, ARARRY A, kER
10, 20, 30, 40, 50, 60%IE %, 30°C ZRE LT
ETDH, IAREIONTIZ, 13&AERREORELE
DHRILH e hy, IKE0% T Aspergillus B HEFE
. P el bk &30% Ll kT, Moucor, Rhizopus J&
DECHEIEL, RCTLOEEDO THic Aspergilius |&
PEFET D EAMAER & 7 o he. 227 LEA R,
RE LI Mucor, Rhizopus AL E - T\ B DT,
Mucor, Rhizopus REBXRITH 3 (Fig. 3,4). 8Y%»

Table 1. a-Amylase and acid protease activities of cereal kojis.

Material

a-Amylase activity

Acid protease activity

(u/g koji) (u/g kopt)
Red rice grain koji 34 255
Red rice powder kojt 284 2280
Wheat grain kgj7 286 495
Wheat powder koji 1536 10860
Barley grain koji 391 395
Barley powder koj: 1032 5218
Finger millet grain koji 53 516
Finger millet powder koji 556 5860
Soybean powder koji 672 6035
Green bean powder koji 821 6784

Grain and powder kojis were incubated for 7 d at 27°C and 4 d at 27°C, respectively.
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209% water added

A E40%, 30°C TRENML, 2HBL4HB %
X4 HBE 7T HAR 2ETOKBYTolb D L
BrTblh w0t oERBRET- . e TH
72\~ DX Mucor, Rhizopus R, Aspergillus RBES M
Elpotett, 2ETOBEREYT - b DIXTXT dsper-
gillus MOESCTIM & 7 - 7= (Fig. 5). 7&K T3 Rhizopus
BOMMMREL LD, Aspergillus ROMMMBBL 2B
EVAIRES-IRHEOT, KB EML L Asper-
gillus BAF, Rhizopus BT %M, WML, ke
BoOYEyMIc. TORR, RBRYTLIBRYPOK
43459 (oK E3096 W HB24) LAT T, Aspergillus R
FTERMLir b, K5345% LA ETIX Rhizopus A1
B, B850 Aspergillus MHOHMT 5 RBATME TR -
oo LvL, MMBRPIHBRYTT 5 & Aspergilius RS
BB cotc. ThOEDBESIERLI-BHOBS
bRAROERABD L. AFLOKRBRSY T
Rhizopus MOMMMNBL I 5 DI HWBKkEERAL,
RLIBEDATHD, TRTHEBET L. XK

209 water added

309§ water added
Fig. 3. Effect of amount of water added on the growth of fungi on red rice powder.

309% water added

Fig. 4. Effect of amount of water added on the growth of fungi on wheat powder.

4094 water added

BRTRXFK, XPNERXFERALTWHDOT, B X
BEVAIERDIDDO NBRRIC LB Rhizopus B
DMMEAE 0 IR LD o b DO LHEI R, B
FOHRBHGE OWT, FEECN N [+ ¥ B
TBATEEIEI LD, COIEDELTEN
ANEHERMTH Y, ZOHEIRMEERE & bR
Liz.] EBRTWAS. L® I 0BHKEDOWTER
LTWwW3. ChilBTFEABEARERLCEWDZ L
THoHH, MEEAREY - FOREEXLTW5L%E
AoNBDT, Y FrMETTIAR, RAfFrLiceE
%, Mucor, Rhizopus RIS, Aspergillus RESTIM &
tote. v P FKSI50~60%THH, FEET
Rhizopus BHSHLBIRIE 5> - 1.
FRREHAICH T SMNBE, 7 I /BAN 24
FRENOEE LERBYBLYERE L, 4%
K, 30°C REME TR, #V <7+ v (0.005%)
TERINT B & Aspergillus B, Rhizopus & & dICEHRD
HENRBL Lo tehl, MEOXEFHRICIIZEA

409% water added
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Wheat, no stirring

Red rice, no stirring Red rice, with stirring

Fig. 5. Effect of stirring on the growth of fungi on red rice and wheat with 303 water addition.

EHBIE o1, Table2 DB X 5, Aspergillus  Rhizopus READOMBMMBIER TR L. FOk
BORSBAIEFHRANNPE, Ceapeck M HRUMP4RBE T L 2EOHRB T, RERE
(Rhizopus RO IFEEICE L), MPBEBYWRT  94~96KDRER LRI X 5 7x Aspergillus RELM & 13
(X Rhizopus ROZEFHRIBIEL Tz o7c. BIEEB A blchote. ZhHOEEND, BYH R
BE97~100% D &4 T Tix, 94~96% D iz K~ X o T Aspergillus REBELMMER LicDix, KA

Table 2. Spore numbers of Aspergillus sp. and Rhizopus sp. grown on MY medium, Czapeck medium, red rice
powder and wheat powder.

Medium Number of Aspergillus sp. spores Number of Rhizopus sp. spores
(‘e) (/8)
MY 3x10%* 3x106*
Czapeck 5% 107* 1x10%*
Steamed red rice powder 2% 108 5x 10°
Steamed red rice powder after agitation 1x107 3x10°
Steamed wheat powder 4x108 8x10%
Steamed wheat powder after agitation 1x107 5x10°

Medium and kgji were incubated for 5d at 27°C.
* Spore number of 1 slant (10 m! medium).
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Steamed red rice powder ‘
(Aspergillus spores....10%/g,
Rhizopus spores....10%/g seeded)

‘Steamed wheat grain
(Aspergillus spores....10%g,
Rhizopus spores....10%/g seeded)

Fig. 6. Effect of steaming on the growth of fungi on red rice and wheat.

45% (hn Ak 30%) LLF, BRIEE EI4~96% Tii,
Aspergillus BRD 5 KM, DETFEREDH#
EDRERRTH-To LB NI

REBORE 4£BYRI60~150%mMAKL,
27°C RRT 5 &, RZF, R, CO, ¥ A R&ET
50, ER7Aa -2z 1 BUTFThote. LL,
RIFRP (7 BEED LHFI AT - B kL,
RF, BREYIEDDE, 7Tra—r2~3%YNERL
. ThHLRBFEORELHEIN. ZhiXTEHFD
FEERECTIBED L —HKTH5-ERTHS.
WBIEREF, REXCOFTLE, BTV T
YOREIRF, RRCHRIh, BHCFIB L
Wied, Tra - VERRERDI B L HEE .

HWeBORE S HEBRBRYH % INK30~40%,
30°C, 3~ 4 BRBMM L 7- M2 75~200% D K%
15 LREABRCTHR, 7TAra—Adie~5%4
Bl Liavl, REMKRENML, AREL M
MEEMTIE, 7oz —24RET 1 KRB

Table 3. Effect of grinding of sprouting grains on
alcohol content of sprouting grain moromi.

Alcohol content (v/v %)

Material
No grinding Grinding
Red rice grain 0.4 2.2
Wheat grain 0.6 2.8
Finger millet grain 0.3 1.9

Sprouting grains were ground at 7 d after water addi-
tion. Moromi was added with water (150% of grain
weight) and the material was fermented for 10 d at 27°C.

Lic. 3~4BEOFEMOBAEL, HEO®ELIXRW
RLBEROMREELD D, HoRREOMMI TR
Hictesd, WHEF v 7 USRI BELTWS. =
NEMKTHLE, MR ID /v —ROAER, BE
CEBTA2—ARBEREFTLTRELLERIR
7o, EHMEM (128) ©xF v 7 vOBEND I
B, THa—LBEEOXR LD 7V a — RERRFR
TR THotcbHEEZIN:. L EOEERENMS, FRD
EMTInK75~200% &\~ 5 MRS, KEHYILH
ElE (B—B) RETHD BN SEREY

Table 4. Alcohol content of moromi fermented with
various kinds of kojis or koji with grain powder.

Alcohol content

Material viv %)

3-day koji 4.2

12-day koji 0.9

Redrice 14-day dumpling koji 2.6
12-day koji+raw powder* 2.9

12-day kgji+steamed powder™® 4.6

3-day koji 5.1

12-day koji 0.7

Wheat  14-day dumpling koji 2.2
12-day koji+raw powder™® 3.3

12-day kgji+steamed powder* 5.0

Moromi was added with water (1509 of koji or koji plus
grain powder weight) and the material was fermented for
12d at 27°C.

* Koji : raw or steamed powder=1:1.
made with raw grain powder.

Kojis were
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Table 5. Alcohol contents and acid values of morom: fermented by the Shiori and 7o processes.
Alcohol content (v/v %) Acid value (ml)

Process Material
1st* 2nd* 3rd* 4th* 1st* 2nd* 3rd* 4th*
[ Red rice 0.3 2.3 4.8 4.6 9.9  13.0 134 130

7

o Wheat 0.4 3.9 6.8 7.8 165 142 110 105
To** Red rice 0.2 1.2 2.2 2.6 5.6 8.9 9.5 10.5
° Wheat 0.5 3.6 3.8 3.8 10.4 8.9 6.2 6.0

* Moromi was fermented for 5 d after mashing at 27°C.
** Water added in the Shiori and To processes was 150% of material weight.

¥c60~80% K%Y L, BF%22< b, ThiPerE
B L7 (K5360% LA E Tz ARBE O EL 7n
%) 12~208FE T 5 L EmC A RE 4 2, BTFE
MTED. ZhI75~200% Ak L, FELLEED
Taa—2~3YnER L. BFEinK L%
ELERIK L& LR CE A @ERESE DD,
KAEOT v 7 /Y BEBHFELT WD) TTva—i
DERLICLD MBI, AREY OB
LRETL, CORLRAEOEHRBYHYINL,
75~200% KT B E, Tz —Ap2~3YERL
o, EMBRYBONL Y CEARBYR L ERTS
TN VERBEN 4~ B A L. ARERY
ToHEBE SR ECHBRR B R Ik, 75~200% 0
KLU, EESRDLOL, BME LTOWEEELH
ELTOoHBMORE, BRTHH, E_Ho» v
EEEI NI

MOOKER TRE E£%E HHE, BRIz, ¥
 BEER CHINED TIRBERENSAHEM LA,
BTOMBOERIATH T, BoREETTALa—L

Table 6. Alcohol content of moromi fermented by
the prepropagation and continuous fermenta-
tion processes.

Alcohol content (viv %)

Fermentation processes

Red rice Wheat
Prepropagation 0% 0.1 0.3
Prepropagation 5% 1.9 2.2
Prepropagation 10% 2.5 3.2
Prepropagation 20% 2.3 3.4
Continuous 1th 0.1 0.2
Continuous 4th 2.2 3.8
Continuous 6th 3.2 5.6

Prepropagation moromi was fermented for 8d at
27°C. Continuous fermentation moromi was fermented
for 5d at 27°C.

1% %HTE Ldleh ot BREFEEL LT, F—
RESHESFARE, REBFIRE, BE8EE, i
BoO BRI i FOBRE BT o7, Table5, 6 b5
Lo, BoREETIE, —BTRENEBERIVERL,
Tt BLUEAERTHE Lidish ot XX
L cBO—FxFIATS L, LEOFIBTOED
Bz IREEL, TAa—Ap1 QLT BREE,
Bitk, BETIE, BXERD L XEERBEIERKL,
1B EDT a2 —ARER L. BROBELER
HEOBYEEE EOKEREMEFR TH 7oz &8
HEINE. Bl s, AENXTAz2-L 1Y%
UEOBEZEECFI RS Ik -10i, &
BB (v r ¥, HERL L), LRINKSRE,
WInKEE, #% - $#FHE, BRERERSORKLE
£, BEL, 1ol h Lo ALseT, LFr
FATIOCIBZ ENDETh - L HEINL.

L2 ¥

1. BRCASICERY Ck, IE, XZF, B, ¢
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H30~60% TiL, ZEW Mucor, Rhizopus BH WML HE %
BoTHMEL (2~388), 1, 2 BEBR T Aspergillus
BrEETAMENFERE L7,
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LITFTHh ot kgD LHZE LRD R ET &,
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