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Fundamental studies on shochu brewing characteristics of the novel black
filamentous fungi isolated from Chi-chu

Naoki Nozaki'*, Noriaki Nakahara!, Hideki Yamamoto?, Yoichi Sakakibara®, Sachio Hayashi*,
Kihachiro Ogawa®, and Masahito Suiko® (Unkai Shuzo Co. Ltd., 1800-5 Minamimata, Aya,
Miyazaki 880-1303";, Miyazaki Prefecture Foods Development Center, 16500-2 Higashikaminaka,
Sadohara, Miyazaki 880-0303%; Faculty of Agriculture’® and Faculty of Engineering’, University
of Miyazaki, Miyazaki 889-2192) Seibutsu-kogaku 89: 20-26, 2011.

The potential of 16 strains of black filamentous fungi isolated from Chi-chu was investigated for use as
koji in shochu making. Of the 16 black filamentous fungi strains cultivated on rice solid culture koji, 5
strains—KNO4 and KNO9 (belonging to the Aspergillus niger Tiegh. sp.) and KNO16, KNO17, and
KNO18 (belonging to the Aspergillus sp.) —exhibited high capabilities of citric acid production and high
enzyme activity compared to Aspergillus awamori RIB 2602. On further screening, KNO16 and KNO18
were selected based on their external characteristics, production of stable conidia, and high acid carboxy-
peptidase activity compared to 4. awamori RIB 2602. Further, unlike A. awamori, these strains did not
produce 2-methylisoborneol and geosmin, which is responsible for a high fragrant flavor. Addition of
artificial ash to rice and barley media promoted >80% germination, and the strains produced 10° g! of
conidia in the koji. Importantly, the 2 selected strains did not produce aflatoxin or ochratoxin in the koji
solid culture. The acid carboxypeptidase activity of KNO16 and KNO18 was >2.6 fold that of 4. awamori
RIB 2602. The 2 selected strains were used for alcoholic fermentation tests of laboratory scale under
optimal temperature conditions for citric acid and enzyme productions in the koji. KNO16 and KNO18 had
alcoholic fermentation rates that corresponded to that of commercial strain 4. awamori. Further, the
selected strains showed highly productivity of isoamyl alcohol with commercial strain 4. awamori. From
these results, it was concluded that the novel strains, KNO16 and KNO18, are very useful for shochu
making.
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HABROKR, THETEERIIT N, REOZVER
% HEBHRKNO16 B & 'KNOIS D2 H#kiZowT, EE
BaERE L RERRE T, BEBORRYT VI —
VRESCEZRBOFERR DB LT I BN AT
W, BB EMRELL. ToOER, LREO2EKRIZEB
DEBVRIFT, TCNEFREEL, BT va—y
AR ER LTz, D EoORBEERE» O EEL, TR
BIFHIN TS ERE L 0EIMLS KNS B Rk
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RBRFE

FERAEK EHROTHEL-BERRIKE 6
(KNO2~KNO7, KNO9~KNO18) #ZEEIZHL 7.
FICERBOMEENRE S N72KNO4, KNO9IF
Aspergillus niger Tiegh. DFEEICHK ML, KNOI16,
KNO017 8 & O'KNO18 i& Aspergillus sp. DFEEIZ i b HH
BPLTw5B. T/, HBNRERE, BEEERD A awamori
RIB 2602 (ATCC 14331, NBRC 4388) (DM #E#afk L
B3) BLOHREBHE (4 awamori) %7z, 5
AERLEE R A2 5BE (D SHA LHET) 2 VT
1572

EEEERAE RKEABHBICERT PFEA LD
O — AEHE 2 (LT PDASEAGE L L #E3) & v,
BERE RS YM OB AREE D 2 L 7.

BEAXELIUBAKXEZEDalt HBXRBIUKEZR
T5%FEEEEZ AV a bR OFRBEICE LTI o 72

KBEHZZASv—LERAVWERE EFE20cmOK
BMH5 AT ¥ =12, KBLOEDafLER400 g% FE
WML, EOWNE%E A (No.SA, AdvantecH) THEW,
95°C T 1 RMEZHERFEZTVWERT THALZ. KIT,
W B A 0.1% Tween 80 % FVy, MIROGTETEK
5105 /gB L UOKTENRI6% L %5 LI ITH4E
FRRER A — IR ST ETFEELIT- 72, 38°C
THEL, mim2t42°CIGEL-RACTRERIEL, &
B%36°CICRRBTATREZ2EEYRLZ. EHICH
FEamimA42°C 1T E L2 L TIRA I Lmii 2z 30°CI
R L7 E2P LAY, KOPOEHEZIT VLTS
30°C CI3MGMIEHER, RERBLEZEMICLTIR
MRich#eE L.

HEBENE HBEBEOWNENL, EBITETES
Wi L TiT o /2.

BREHHNE BRAROWED L OBREENEY
&, EBUTATE R LT T o 72,

HMOHERAE  EMH~A 7 ol (SPME) 72

20114 %1%

ryux b7 7EEMMEE VT ROSEM THRE
M X D BE 2470 72

A= b7 — SPMERA— M VT2 75—
AOC5000 (Eretifeprs), HATEE : GCMS-2010 plus
(BEBUERTE), 77 4 23— 12 cm-50/30 pm StableFlex
DVB/Carboxen/PDMS (Supelco ), MMBJREE : 65°C,
HHESR : 3048, HAB: ATV v PLA 14, RILE
BB 230°C, # 5 4 1 J& W Scientific DB-SMS  (Agilent
Technologies #) 60 m x 0.25 mm i.d., FEE0.25 um,
FXNTHRA:AYT L (250kPa), 75 LiRE:
50°C TS5 R 8 %, 230°C % T4°C/minTH 7 S &
230°C TS50 0%, A4 VfLE—F 1El, 44 /LEE:
70eV, £ 4 YIRIRE 1 200°C, #EE—F:SIM, &
WWE - KEMRAEM 2-methylisoborneol standard solu-
tion (FIOGHIZETER), KEMREH 2-methylisoborneol-
geosmin mixture standard solution (FlIJGHlisE T.350)
F— @ BEASAsu< VNS 7EEBSNA
GCMSsolution Ver.2.53 /i L7-.

SHTRRAAN, K# 5 g% 20 ml SPMEH /A 7V
FELHERALZ

SEFEERER ERIMOBREEAT TR
Fv v r—VIZRBLUZOa LEE % 15 gFRLL,
95°CTIRBERARALITVWERE THALZ. AL
KRIKE L T0.3% KH,PO,, 0.1% MgSO, % & Tl i 75 A
0.1% Tween 80 & H\y, WROSETHASS X 10°H/g
BIUKGEIRIA0%E %5 &) oETRER Y —
K 8 S ETHEEZ1To 72, F8iRH 6.5% NaOH A
DB200ml A2 KBTS AL v —VHIZEEL, 35°C
T 24K/, 37°C T485H, 30°C T 72 R ERE&= L 7.
WAL 24 I RE AR E BRELSETFERB IS &
HLLTET 2057201 g% 0.1% Tween 80
B 100 mUSRIN L, EEEH L2230 1 REHEHER,
b= RIMEKEZ WGEFRZER L6,

NEFRIFERE  HBICEELZTETEISOX Yy Va
Offi % FHVENL L7z, BE L720.1% Tween 80 % 10 ml
CHETFEZRML, EFHMICHS < 1028/mle %5 &
312 FHU% 100 ul % PDA PRI B AT L, 30°C T
ORI B BRICER SN zan -2 M X RFE
EHEM L6,

TAIMFOERRR O BALRHE FHBX
VT TaEESEIRE, ZHTHY, XT by
JARAL A MFT/BEFY b (Neogen) BLU~
42707V — Y —%— Synergy HT (BioTek#) % f#
AL, 779 3V UBIUF 75 MRV VOEROE
R L7,

REEAEBR  HIHEBEHRE L BRSNIKNOI6B LT
KNO181Z, 8 I 7 A MBEER L% F\v, X3 800 g (K

21

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

BHRSE), YMIEREHC30°C, 24B:R4R%E (100 rpm)
BgL72SH4% 1 X 10548/ml & 72 5 & ) [ KTREL
L, kAHKFEE120%, 30°C T6 HHERERELITV—KE
L7 ZRBIUETS%EEHKAEZL600g, BAKEE

160% DELE T 0°C 14 HR#EE 21T o 72.

Btk BOAIZEBT T E ST EEREIICHE T
THrotz. F77, TINI— VIEEIZES T VI — Vol

ar AL-2 (BAFRHERR) ZHVWTERLL.

# ¥ ®B3/%u—%Y—INKL—%—RE-
10E- 100 (SIBATA#) % Fv, 65°C, -680 mmHg, #

HEEI0% TREZITo 2.

TI/BAR  mERGK7 U NS TT4-T )
BOM Y AT & (BEREEE) 2HVTROFEMNETHE
MREREICL VMEEIT- 7. H#EA T 4 ¢ Shim-
pack Amino-Na (BE#/{EATH) 100 mm X 6.0 mm¢, 4%
FESum7 YE=T7 MF v 7 H T A Shim-pack ISC-
30/80504 Na 50 mm X 4.0 mm¢, #i#% : 0.6 ml/min
YTVEAR 10l EER: 7 I BEAE Rk
METER L2HrHY) 2R 77— 5 B
BHEEK I NI IRALCY = ATV a v

LabSolutions/LCsolution ver.1.1 Z i/ L 7-.

SATHRENE, BE & 08 (3000 rpm, 1547) I
A (No.SA, Advantec ) 22TV, BEEIAL,
AW EEBOER 995% 5 ) —)V (REHiZE T35
iz, & EHEHE, 2°COERT C—HHE L &
Sk (3000 rpm, 154 %, LEAZEL, 73 /8B5S
W RAF Sy 7 7 — [0.2N Nay(C;H;0(CO0),), pH2.2]
T 5 &A% 0.450 Millex HP 7 4 v # — (Millipore

82) v, sERKRICERKLT.

ERRFIHIDIN v FAXR=AHFZAZu< b
7574 =% ACTROFEETHIEERICL ) llE
#frolz. ANy FAR—=Z4% 7 F— : Turbo Matrix 40
(Perkin Elmer #), REEGMF: 60°C, 3047, A :
GC-2010 plus (BHEBMETTRY, 59 4 : J & W Scientific
DB-WAX (Agilent Technologies #) 30 m X 0.53 mm
id, BEIum, FxYUTHZX:ANYZL (40kPa), &
7 LB © 35°C T 10 R##, 90°C % T5°C/min TH-
{2 S 90°C T 1070 0R$F, M HiER : FID (230°C), BRHEH:
acetaldehyde (FNYGHESE T8, 458%), ethyl acetate (Fl
SeigE TH, $:#), n-propyl alcohol (FIYEASE T 364,
$¥#%), isobuthyl alcohol (FIGHiZE T3EEE, 458, iso-
amyl acetate (FIGHIZE T34, F#%), isoamyl alcohol (I
AR TR B, ethyl caproate (FIIJGHESR T 38
F##k) % ethanol (FIGHIZETER, Hfk) B L UHEY
KERCHBEEZAT o 72, NHEEYH : 4-methyl-2-
pentanol (RDGAIZE LR, JHHk) £02%E%5 L9912
ethanol (FIJGHISE LR, k) B XUAREKEHVR
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MEfTolz. F—VRN: BEFAZU bS5 T7H
GCV—2 A5 —% a ¥ GCsolution ver.2.3 % ffifl L 7.

SHT RN, B 0m#E (3000 rpm, 1547) 1412
A% (No.SA, Advantec#) 2@ xfrv, EEREPR
L7z, REEEIL, BEE%0.3 17 1 V% —(Advantec i)
Ak, T A=V 25%ICE ) KETY, BE03
7 4 V% — (Advantec#) ABBIZHA L.

RERER

HEEE  BRRBOMEHRENIEOO, BELE
TORBPLETHY, BOpHZE T3 7-08EHOE
Wy A MBRIIEECTHS.

o 2 R A B RE AV AR I E AL O T RE AR 7
O, Ar—=NT v T LIEHIIBNTH 0% ke
WEEEATHILDVERETHDL. —BNITbh s HE
EOFRBEIZI~2emTHY, KBHFIRA I y—L %
A8 BRI BN TRBEL~2em 2K L, FEO
BEZTEL7Z0H—LLERENELHERLITI 2
9, 400 gD afbFEEZ VAT~V T v 7 L7 5
iTo7z.

BREEKL L TR ONZ 1650 RERARE O H3EEE
B 2 AT o 7288, KNO2B L U'KNO13 2l 144k
i3, RECIEERD 1.0~ 1.7fERL, EHTIZ09~
12450 M#EEE % /R L7z (Table 1).

BREH HEEECEECHIFELELERO
w7 IT—EBLII VAT IF—¥, RFFFBL
OT7IVBOEBICEETHIBE T nr7—E¥B&
OB NVERFIRTFF—BERZNEL. BUEL
16RO BERRREEH 72 RB O FEEREE
AEERERBLZ a-7TIF—EBIP I VaTs
7 —EEHEICEREKR E OREE B0 o 728, KNOIZD
ByE70 77 —CEREREERO LeFomn G R
L7z, YA VAT Vv RTF 57— EEE TR, KNO9
752345, KNO10 B & O'KNO147%52.4 4%, KNO15%32.2
f5, KNO16%72.6%%, KNO17% X (FKNO18752.84%
OBWEREZRL]:. BERY VR HEOT I BiHHE
mL, BRoO7 I BRAHIC L EROFESES B
N RER D B Z EBHONTW L ERT VI — Vi
D REMEATRE SNz, ZHMTIE, BEIVRFIRT
F & — ¥ {E % FKNO102°1.34%, KNO11A%1.64%,
KNO14 8 £ I'KNO15%%1.44%, KNO16, KNO175 X ¥
KNOI18 A 1.7 DB g% /R L 72 (Table 1)
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BT B REROERE LTHILNS 2-MIB (2-methy-
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Table 1. Protease activities and acidity in rice and barley solid culture koji of the 16 isolated strains.

Rice solid culture koji Barlay solid culture koji
Strains
Acidity of koji Acid protease Acid carboxypeptidase Acidity of koji Acid protease Acid carboxypeptidase

KNO2 120 94 66 62 100 66
KNO3 148 117 94 102 63 72
KNO4 144 125 95 96 97 55
KNO5 126 135 68 111 66 81
KNO6 132 135 70 115 50 58
KNO7 104 142 194 113 74 46
KNO9 159 110 233 108 75 107
KNO10 171 95 243 102 104 134
KNO11 157 110 192 99 85 155
KNO12 160 101 167 100 94 111
KNO13 30 95 67 17 100 33
KNO14 139 134 238 88 68 142
KNO15 145 127 221 93 68 136
KNO16 152 115 259 111 106 165
KNO17 157 136 281 11 116 174
KNO18 153 163 281 113 121 172

Protease activities and acidity in 4. awamori RIB 2602 standard strain in rice solid culture koji are as follows: acidity, 7 ml/g dry-koji;
acid protease, 10,524 U/g dry-koji; acid carboxypeptidase, 4958 U/g dry-koji.
In barley solid culture koji: acidity, 9.1 ml/g dry-koji; acid protease, 10,581 U/g dry-koji; acid carboxypeptidase, 6017 U/g dry-koji.

Table 2. The amount of 2-MIB and geosmin in rice solid EBEIT) DI TEFELRBIURERSENWI L

culture koji of 16 isolated strains of black filamentous fungi. PEETHL. 2T, HHEE LTOREE T
Strains 2-MIB (ng/l) Geosmin (ng//) %7212 KNO16, KNOIS B & Ol B E 05T
Commercial A — — EABRBLUORFERAELITo 2. KNOl6B L O
KNO2 — 9.2 KNO181E, ALIRERMKMTIE 5.7~6.0 x 1088 /gD
§$£ - Sé SETEBEL, ATREIKETIE12~14 x 10°f/g
KNOS - i DHEFHAEEF LI ATREMO BT % < 80%
KNO6 _ 7.1 VU EDOBOREFERZR L, ALKERNEZHETIELS~
KNO7 — 2.2 1.8 x 10 /gnmAEF2EEL, NLKEMERTIZ23~
KNO9 - 7.3 2.9 x 108 /g DAETFHEEER L. ALREMOSE
oo - o 1372 < 90% BL DTV H AR L7 (Table 3).
KNOI12 16.0 9.7 TREMEIEL, ATIKERNKATIES.8 x 108E/gD
KNO13 10.3 — SHEFEEEL, ATIREIKATIZ12~13 X 10°fH/g
KNO14 77.8 24.7 SHETHEEZR L. ATREMOBEL%  85%L
oo 22 7 EOBCRFRLR L, ATRIBSIER TR 1T X 10
KNOL? - 1 g DT EFE L, ATRIENERTIE24~25
KNOI1S _ _ 10918 /g AT EEER L. ATIRESMOEE L% <
—, undetected. 85%LL LD\ WEs3FE % /R L7z (Table 3).

RAAMFOVER  Aspergillus B O — O WK
<A 7 afih (SPME) # A7 u< 77 7EmnHis Q779 ¥R+ 29 MRV VEREART A LD
HV, B LRERRIRE 16k HWTHEE L7 BEINTVL D Z Epn, REWHEDZD, 777
K#D2-MIB B & U'geosmin % Jll & L 7z /G5, AEER PRV UBLIPFT IS MRV VOEBRERE T 7
2B W T, KNO163B & 'KNO18 D 2%k T i3, KNO16 3 & I'KNO18 1, RHERSLMICE W TR

2-MIB B & UF geosmin (3 & L7z 2o 72 (Table 2). ¥y POMMBATHL1ppb L FERL, 77T bF
NEFEERSIUVRFE 7T VRANEE MR YVBIUA TG M EYVOERIIERE Nz o k.
EHEBIOHIERAMEORKE HICKNOI6S L U REEHER KNO16 B & U KNOI8 ZJH 7= KD

KNO18 iZERML O et ARIE S b BERRIRE T RENOFEWROO, —ROICEEEBE TSN
HHIEDVHEREINT., ERILOR, &ELEROR TWATTIRBEHEZ AW k2 b e U, R
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Table 3. Number of conidia and germination rate in rice and barley solid culture koji of isolated strains, KNO16, KNO18 and

commercial strain, A. awamori.

Rice solid culture koji

Barley solid culture koji

Strains Number of conidia ~ Germination rate 0 o Number of conidia ~ Germination rate
03% KH;PO;  0.1% MgSO, (individual/g-koji) (%) 03% KH,PO,  0.1% MgSO, (individual/g-koji) (%)
5.8 x 108 88 1.7 x 10° 90
Commercial A + 1.3 x 10° 87 + 2.4 % 10° 88
+ + 1.2 x 10° 85 + 2.5%x10° 89
6.0 x 108 88 1.8 x 10° 90
KNO16 + 1.3 x10° 92 + 2.3 x10° 95
+ + 1.2x10° 87 + + 2.3 x10° 90
5.7 % 108 87 1.5 x10° 94
KNO18 + 1.3 x10° 86 + 2.5x10° 96
+ + 1.4 x 10° 84 + + 2.8 x10° 95
el TO08~1.0f%, #7nYBRzFLVTLI~12ME0E%
160} RL7z. (Table 5). ZKEBB L UERFFIETIE, Bk
8 ol RO 78T KNOI635 X U'KNO18 IS, il
2 100f EHR08~11EDELRL 7.
£ 8071
Y60t
4071 % g
2'0 i / > N N -
00 K7 VTR, tohBELERECEIRI LR,
Seed mash Main mash ﬁ), 7 E'@%ﬂtﬂ E@Bﬁﬁc:iﬁbf‘/‘é D& ;) 72%
Fermentation time (d) TEWEI, HE7 V7B R EORENT
™. 2 ), - havd Mz RS 3
Fig. 1. Ethanol production in shochu mash brewed with novel EL, AMEREEICDZITHEINTYS. b EOR

strains, KNO16 and KNO18, and the commercial strain, 4. awamori.
Symbols: @, commercial A; (1, KNO16; 2, KNO18.

Baifolz. “REBI4BHOB7 Va—ViEBER, 1H
HUERH T 16.8%, KNO16T16.5%, KNO18T17.4%
ZRL, BIKLAZKNOI6B X U'KNOIB XTI B H
ERISICBRRREBE A Z LRI N (Fig. 1).

KNO16 8 £ I'KNO18 1%, BOREENRITT, BE
RPEROERERF RS BHREVEZRELL.

TI/B BREOERTLIEERRECINTI B
PER SN, BRHIEEBTFOT I JBRENY) AL, F
BB EKICEES DT 00, REBROT I
B %47 o 72, KNOL6B L U'KNO18 O — RS &
CRBo7 I BiEEIX, KNO16®isoleucine T
WEHAFEO LEOEMNR SN, o7 I VBT
0.9~ 13D fE% R L7 (Table 4).

EREEIRS BERO—EESELTTEIT IV
Fe FBIOCEEERT VI — VO SE RS 5
#fFol. —REETIX, KNO16B L T'KNO18 D4 v
TINT NV I—VIREPTREME & X 185U ED
BWEERL, T MNPV FTE FT0.8~1.0%,
IFNVTI2HE, n-70 V7V a— LV T10~1.115,
AVTFNTNA—=NVT09~1.245, BEERA VT I
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Bt JEANS 1R CH 575, Z OIRBBEE AP T
LNBEDH DR 1ISHRBIZR TR EELRTED,
BHW (A awamori) DERINTEL. HENOEREH
WO OWTIRHAEINIDT DAY, RETVTHOH
RS - BEHME —CERLZEEZONRTVD
DOPR—EWTH Y, PEKEREHROROEEE L BEE
LTWAHIBICHE L TWwWA EE 2 b5, hERE
(B) &, BEYOAFTRELY BRERROPIIRD T
BY, BRI u7u—9%BELTWL 08 %
ERMAEMORBEIETH L. EEH LI FORHEER
BICEH L AR BIIIEWER, BREEOH
BRI X D IEE R RIS RIZTHEA AR A RRRE 0%
WiZHY, B L-EBROBREBEENOIGHZ £ty %
TeORr—NT v 7 UBEERE MR Lo/ R, sy
THE L7HHAAROTREIRB I NIZ5kFPO
KNO4, KNO9B & 'KNO17%# K& <, KNOl6B L ¥
KNO18 IZEHILOWMREENRBRINLIBRETH S Z
EDHLRPIT R o7

PR L72KNO16 B £ U KNO18IXRE L 7 Belf &
WCEBELHMEE (F VKR EEREIERL, KRBT
1545, ZHCTLIBERL, BE o7 7 —EEHRET
1 KNO18 TIEE.RD 1.66%5, BEANRF I RTF ¥ —
LG TIX, KNO164%2.68%, KNO18A32.8fE D E W
EEERLZ. AR —=VORBETOBRED VERF VX

EMTE 589%
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Table 4. The amount of relative amino acid components in seed and main mash of isolated strains, KNO16 and KNO18.

Seed mash Main mash
Amino acid (ppm)
Commercial A KNO16 KNO18 Commercial A KNO16 KNO18

Aspartic acid 405.0 480.7 391.2 159.6 177.9 154.3
Threonine 341.9 419.0 337.7 186.7 226.4 198.8
Serine 241.0 284.7 236.3 144.7 163.9 143.0
Glutamic acid 987.2 1322.2 1098.4 407.2 493.8 414.2
Proline 262.7 267.7 241.6 112.4 110.7 113.5
Glycine 216.9 230.5 193.1 209.8 227.8 191.3
Alanine 901.4 1084.7 856.4 573.6 659.2 524.4
Cystine 50.1 64.9 58.9 23.6 27.2 28.2
Valine 328.7 376.8 310.2 2184 251.2 216.0
Methionine 1854 221.0 194.3 104.0 121.1 108.0
Isoleucine 138.4 221.0 124.1 91.4 100.7 87.4
Leucine 824.1 986.4 836.2 427.1 483.2 4329
Tyrosine 640.7 691.0 615.1 176.7 198.2 176.1
Phenylalanine 542.0 627.5 561.7 292.1 329.2 2977
Histidine 553.5 625.1 559.7 237.7 261.7 249.1
Lysine 576.5 . 5813 510.2 324.4 368.0 323.0
Ammonia 122.2 129.5 110.2 65.6 68.7 68.3
Arginine 1632.3 1901.9 1663.4 514.8 571.5 509.7

Table 5. The amount of relative volatile components in a rice solid culture koji seed mash of
isolated strains, KNO16 and KNO18.

Strains
Flavor component (ppm)
Commercial A KNO16 KNO19
Acetaldehyde 12.81 13.12 10.76
Ethyl acetate 22.38 27.64 26.22
n-Propyl alcohol 64.98 72.13 63.77
Isobutyl alcohol 134710 40.82 30.87
Isoamyl acetate 0.33 033 0.26
Isoamyl alcohol 92.44 169.28 192.80
Ethyl caproate 0.04 0.04 0.04

MHREMEL, ATIKERIAE TS x 103E/g D7)
AFREEL, ATRBIKETIE12~13 x 107/g
GHEFELEEZRLE. ALIRRMOZEIL % < 85% L
FPOBWRFEERZRLLZI LML, KNOI6B L T
KNO18 IZEHLDOW AT Z EATRIRE NI,

— D Aspergillus & TIIFHBEBA XTI X2 TR

TF ¥ —BERIIEERD2TETH o722 DY,
KNO16 B X UKNOIRII A — VT v T LI2HETD
B LIBRERLRTIEPHLNE ko7
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