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Abstract

This study was performed to verify the possibility of manufacturing Rhizopus oligosporus ‘Koji’, which is cultured
using a range of different substrates. The growth characteristics of R. oligosporus were therefore investigated for
the preparation of R. oligosporus ‘Koji’, and the optimal incubation conditions were determined to be 30 C for
24 h, with an optimal NaCl concentration were 5%. Based on these results, R. oligosporus was incubated using
three substrates, namely beans, rice and a mixture of beans and rice, for 6 d, and the enzyme activities and volatile
compounds of the fermentation products were investigated. On the fourth day of incubation, the a-amylase activities
of the rice and the mixed substrates were 155 and 42 unit/mL, respectively, while on the fifth day of incubation,
the neutral protease activities of the beans and the mixed substrate were 14 and 15 unit/mL, respectively. In terms
of the lipase activity, the mixed substrate resulted in a higher activity than the other substrates. Various volatile
flavor compounds, including alcohols, ketones, esters, aldehydes, and pyrazines, were identified in R. oligosporus

‘Koji’ cultured using the mixed substrate.

Key words : Rhizopus oligosporus, Koji, growth characteristics, enzyme activity, volatile compound

S
Fe feltet 4P Fog 48 euAgo
24 TR, FUHE, T, TH 502 hestel YA
g 54, 94, 19 53 2e ABaFel s

ol gxolgitt. 1% thFe B 22| Hlste] Ty gl
A uk sheFo] =5 ¥nt oy 2}, isoflavone, trypsin inhibitor,
saponin 59| AT EAEA S Fsta glo] J Al
7A7F =& Aom A Uk dwbdo=w o Fof

glycosides HE]Z 0.1 -3.0% S+ isoflavone= Lol A]

aglycone ©. = 7Fral =W AW o] &80 oA el
dol b5 S7HE= Ao R dHA 2™ (Choi 5, 1996;
Izumi 5, 2000), &<, AE = A 7‘]94 e,
= o 2 A 53 22 g2 AT 7}2].1_ N
Aoz X% Y tH(Maskarinec 5, 1998; Taku 5, 2007;
Sehmisch 5, 2010). £3], JFE o] &3}] 125} =7
oju}f E7 T HEAFE YRV T ERAT A
o & ti+F isoflavone®] AW o855 EY ‘F AT}
g A Eo] Aol AMeEE TF F 3Pl Rhizopus
oligosporus(R. oligosporus)= Q=H| Aot Ul F HE 2
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#21 Tempeh®] F8 TadF=E &g Al g5 g/=
isoflavone glycosidesE aglycone & B} = £3]|5}F] isoflavone
o] AW F5Ee = A0 LE P I Rt
(Wang 5, 1974; Yoo &, 2014). =3k & = R oligosporus
oA A== lipase, protease, phytase 2 carbohydrase2}
Be T 540 2R tempeh®] 27 Eolal,
riboflavin, niacin 5] BIEM1F} tsl 24 E 7R 22
5 st d4H A} asETESs =0
(Roelofsen¥} Talens, 1964; Liem %, 1977; Shurtleff}
Aoyagi, 1979; Kim &, 1990). o]& 2] Fo 29| 71X &
712 B ofy g, gt @4 Zte sitE e AAtket
of vhe|globe] g Agitta ¢#%l vh Yt Wang
5, 1969). °]&]o %= R oligosporus= X E 5 phytaseS AY
gste] oifFell EAStE phytic acid®] S HaAA
2] A o] &E& Il == FTHSudarnadjie}
Markakis, 1977; Wang 5, 1980; Fardiaz®} Markakis, 1981).

HAAQW7MA] WA R oligosporusE ©] 83 A& Y
=% T Azx ¥ F4 54 B3 Ad7(Choi T,
2002), chitosan2] AJAtol] 5 A (Parkd} Lee, 1997), Tt
T HEEdl gEHE &4 fadd #3 AH(Yoo 5,
2014), “3H & rennetol] T3+ AH(Chen &, 2010), A}
Ebx] ol thgt gt d ol #gh A-(Bajpai 5, 2010), =3
59| Tempeh o] #3 AH(Kim &, 1990), TEFH
o] =4 EXo #3F A (Lee 5, 2001), TF= Zi s}
Az 239 &973e] 54l &g A7(Youn 5, 2016)
5ol Ak 2 o]e} 22 A= URE Ve =2
ot} gt/dol g A7F 5 ©|FaL, R oligosporuss
o] &gk Al Fole] g P LFEAo #3 A= wv|gH
Aolth whbA] B AFollM = e 71A] A 54
gl theket g4 FA S 7HR= R oligosporus7t 473732
Azel feleh 21g 73 vk ddeksla, ofof
R. oligosporus A S B-&-3 H4% A X5 918 714
S 98t A} R oligosporusS] 718l WE a4 E4d
9 g IS A4Sk o] & o] &3t A7 Az A&
st7] 91§ 71 2A 82 E&staat okl

R

ME U =7
B Ao A #EE R BRI 2

-2 Rhizopus oligosprus(R. oligosporus) KCCM 11275
AHESIATE e B H) F5, 22 AN F5S

B rhES] A skl AHgeict.

2L % NaCl skol| Mg TFo YKEE Al
R. oligosporus®] 52 Z%317] 9138k] 30TCAA =

v &3t 5 10 mL PDB(Potato dextrose broth, Difco.,
Detroit, MI, USA)°l 1%(v/v) &3} 4TS} 30Tl A] vl
delAA 6A3E Ao B AZR dA|HS S7sle] 1o
&S S NaCl w0 we #5372 5373
S 2AY8E7] 180 0%(wiv), SU(wiV), 10%(wiv), 15%(wiv)
2 20%(w/v)Z NaCl(Junsei Chemical Co., Ltd., Tokyo,
Japan)S- 7138k PDBe| 30 CollA] Auj 3t T2 1%((Vv)
AES T 30TelA 2423 HH 02 A% dAFE 53
sto] w30 ASFE S8

7|&o| mE o|dE vit

7148 dutAel FA] A% A] o] &EE U Fo} AL
ol &3ttt tFe FAT=E 33] AlFste] 12413 3
ok 5 121CelA] 307t SAFsta, &AL FAFR 53] Al
Hale] 3A7F FRIg & 1AIRE Bt SRSl ARSI
Z47ko] ti et & 9 oot A 119] v &2 4L &7
E2 7} petri dishol] 50 g¥ a1l T vl A 1%(viw)
AE3sted 30T wieksh 19 HAo = AjFste] 4
Alg 2 AHE-SES]

2=

AN AIF 5 goll THFT 25 mLE Y1 "
slo] 3 50 mLE 3 83ka1, o] 72| (Advantec 2, Toyo
Roshi Kaisha, Ltd., Tokyo, Japan)Z Al-8-3}o] o] 231 T}
syringe filter(0.22 um pore size, Futecs Co., Ltd., Daejeon,
Korea) & AH&-sto] Ao ztgt Al RN O 8 ALE-S)
ATt

o-Amylase &4 & s 1% A EEAY} =84
A 1 mLE 20Col|A] 323 ¥-&-A17] & 3 5-dinitrosalicylic
acid 1 mLE €11 95C o]/de] -2xolA 1583t v
AZTE o] & Ao Ystn SRTE /I $ 540
mmel| A FFEE S8t 284N 1 mLol| o3 &
e AR mg 5 T DY 1 wmite 2 3k
Al 1 mL 2ibeto] FAISH oM, EFE3412 maltose
£ ©] 83} th(Bernfeld, 1955).

Protease 24 =% ¢34 pH 72 2% 3t 0.6% casein
€9 5 mLel] 2F4N | mLE E3ste] 30TolA 1023t
HE2-AlZi T} ©]F 0.4 M trichloracetic acid 5 mLE &35
3 30CollA 3023 vESAIZ] B A Fesith o 2
mLol 0.4 M sodium carbonate 5 mL$} Folin reagent £
1 mLE &3}3ted 30CellA] 3027t A3 = 660 nmol|A|
FBEE 230k 2549 1 mLolA 123 1 pge
tyrosineS 2] o 1 unit= dte] AlF 1 mLE $HAkslo]
FABY o, EFEF4L Ltyrosine S ©]-8§-351e] 214435}
A HJung 5, 2012).

Lipase &4 S35 flalA diFfet o2 371 50
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mM phosphate buffer(pH 6.0) 0.9 mLe]] 0.1 mLe] =& A
S Z33 T 30Tl 1A B WA AT o] F
Copper regent 2 mL<} extraction solvent 6 mLE &3 3}o]
3043 Z e kel BhE-A-S 12,000 xgoll Al G E-
glsle] 35 3 mLell colour regent 0.25 mLE &35}
HAAIZ] B 440 nmoll A FFEE ST 1859 1
umole®] A|WA TS AF 1 mLE 1 unit2 FHAFsto]
FABFE o, HFEFA L linoleic acidE ©]-&-3ko] e}

WATHKIm 5, 1984).

7|8 ey ol 42 24
s

] g 23S 918k AQ-200 liquid sampler(Japan
Analytical Industry, Tokyo, Japan)E AF&-3}31 T} Al 2#2]
25+ 40C=E AR3H9 L, A|5E 50 mL/minZ bubbling
3}od Tenax GR &Z¥(Japan Analytical Industry, Tokyo,
Japan)ol] 3023t F2AIZ S F2E A & Purge & Trap
sampler(JTD-5051, Japan Analytical Industry, Tokyo,
Japan)-GC/MS QP 2010 plus(Shimadzu, Kyoto, Japan)E A}
&3to] BT 2 AIRE 22280, 30)MA
7} Aol Curio pointer( -40C)oll A A 52k 3, A2
o] ¥t £ 280C= pyrolysisA| A A58 A T35
t}h. 1 9] Transfer-line temperature 280 C, needle heater 20
0C, cold-trap heater 86 MPa, head press 1.0 mL/min, column
flow 1/100, split ratio®] Ao 2 EA3IAUTL Alg&=
GC/MS QP 2010 plus(Shimadzu, Kyoto, Japan)S A}-8-3}<]
22849031, 23S DB-624 column(30 mx0.251 mmx1.40
mm,; Agilent Technologies, Wilmington, DE, USA)E Al
&} th Oven temperature program<- 40°C for 3 min hold,
10 mL/min up to 260°C, 5 min hold®] o2 F213}3]
AZFE27]9] jon source ==+ 2007C, transfer line 25
0C, 18] 32 EM voltage= 70 eVE A}-8-3}31 T} Database=
NIST database(Wiley 9.1 Version)E ©]-8-3fo] % d 523}
SATHYoun &, 2016).

SAH A2
A3 2 33] o]} whE AAISke] 9 i (mean)+E T 2t
(standard deviation, SD)Z WER|RA L, AlFE IF 2ol
SPSS package program(Ver. 12.0K, SPSS Inc., Chicago, IL,
USA)E ©]-&3}] p<0.05 =l A one-way ANOVA 2
< 39131, Ducan’s multiple range test® L 242 1S
sttt
ja:! I'_|- gl Xk
2= % NaCl kol g #F9 M5 &4
= s Bl A

£33 U7l 171E ojule HEE

o
e A4S et Arlse] e

Rgshe PR, e 49 e £4990) A9
o]
[e]

=
A-gstaat stk o] ¢ A 4978 Az Al H 7
= & NaCl®] 555 F3laAF NaCle] sxol 2 i
Fo| A& = FRlstuA} kA

R. oligosporus®] 350l gt v Fro] Jaks
a17] 918ked 4C 2 30°ColA] wjeke ARKFig. 1), 2
i F 2ol A vl FAIZE whet A o] 5ol 57
ok vl 30T A7, Wi 24X 37HA] 28]
sto] o] o R e AEe Yoy, Wdes
4T ZA-Folle KA = AR o= F7hskia, L
o] Foll = FEsH F7lete] A1 =& AHS U
RISt w2 R oligosporus®] Wl ¥ == 30T} &
Aottty FeEL, A 2ol = uf AT 2kl 7} 9
B ASdE & 9 T4 B8t o] A= = HE
g A Zo) 2 ALRE = A oryzae] 74-F-ol 25T A
v <k 72A17H4) 0.5 /200 mL stk B gk A
(Na, 1995)¢} vl & w, R oligosporuse] A7 S=7| w2
w, Sz W 3t o Yo R oligosporus A&
o] & AF &S Alxst=tl Wi AFE Aol
R en A=

R. oligosporus®] A5l tIgh v g2 W] NaCl 5=
JgS 2AVBH] 95H 0 - 20%(wiv) NaClS 3 7Fsto]
30Tl wiFet A 3= Fig 294 2t} 0% NaClol|A] vl ok
H R oligosporust ¥\ 24X 77 A FASH 71k
Ho FAE BB o, 1 o] ol u ARt whE

A

-

1

SN
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7

-

rfo ofx
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Fig. 1. The growth curve of R. oligosporus ‘Koji’ on different
temperatures.

* ok

p<0.05 versus 6 h of each microorganisms.
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29k}, 3L, 15% NaClol A Wi FEl R, oligosporusi W] 2F

e et e S} Z7keke A el W, 20% NaClollA] e
*

[y
>

o,

H R oligosporus= T2A1Zt B<F o] F2lo] Lol
skt AypH o 2 R oligosporus= NaCle] &=l ek
T S HA 2w FAIte] ThEA Yo,
NaCl &= 0 -20%7HA] ASo] 7Fs3F o, 15%9F 20%
ANx= AFo] =eiAl WP= Ak o]= NaCle] =7}
o] 5ol Fagh aglom 28317 wiol| R oligosporus
£ ol &3t S AET 77, NaCl H7gol whed
o] 5ol Aal vk ¢ s Aot AT webA
R. oligosporus®] WF Al NaCle®] T=7F A& FkS
n]x)7] W&ol A NaCle] =5 5% o= ah= 3]

HAHg oz wotEh

0

Dry cell weight (g/L)
= =)

[

>

(] (]
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Fig. 2. The growth curve of R. oligosporus ‘Koji’ on different

NaCl concentrations. 7|&lo]| cjst /g_g'_ sAd 3 54 M
“p<0.05 versus 12 h of each microorganisms. 7146 Wt R. oligosporuse] AL ATAL 5_1],% 517]

Aste] 71A 2 AHEE T, SFE(HTHE) B Al R
Z7Fe YERR] &3t 5% 2 10% NaClol|A] vl &+ oligosporusE JFA171 Z 30CoA 6 F<t vl ekslo]
R. oligosporusi= ZY7+ ¥ ¥ 36X 1E} 48A1XM7EA] 2] A 9] A& F=E FASIAUHFig 3). NFE 712 = 31
o7 STk AL, 1 o] Felle felAl Aol & UERiA| v &t R oligosporusi= Wl 3LA| 2] AL T2

1 day 2 day 3 day 4 day 5 day 6 day

(A) Bean

(B) Mixed
(bean-trice)

Fig. 3. The growth effect of R. oligosporus ‘Koji’ on three types of substrates.

R. oligosporus were cultured by substrates of three types at 30°C for 6 days.
(A), cultured R. oligosporus in beans; (B), cultured R. oligosporus in mixed substrates [beantrice, 1:1(w/w)]; (C), cultured R. oligosporus in rice.
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1 day 2 day

(C) Rice

3 day 4 day 5 day 6 day

Fig. 3. The growth effect of R. oligosporus ‘Koji’ on three types of substrates (continued).

R. oligosporus were cultured by substrates of three types at 30°C for 6 days.
(A), cultured R. oligosporus in beans; (B), cultured R. oligosporus in mixed substrates [beantrice, 1:1(w/w)]; (C), cultured R. oligosporus in rice.

HHS b8 g 5ol & HAeS st on,
O]‘IH plate o] WA= 33 e Ut &9 4
¥ 4 A of| plate o] TARE 2 MojglE A <l
5}99\9-‘/}, ol ¢} 3 FET WAE TA st %ﬂi =1
YeERRATE &2 71H = vjFet A -Soll= v 4
Fo] & o] FojH o), o] F ujFAIZte] STt ‘E}a} 71
A o] g2Fo] Aadle] R oligosporus®] A5l FeFS
nX|= Aoz A=Ay A 0= R oligosporus®]
A 714 R Tt EFEC] Aol rste] 24 Az
A3 o7 Kol & 7145 o] &8 75 vl FAr|zto]
1,]- HHOkH]-HJ_O/] B%*a‘ﬂo] 93 74 oz _\i}-D]—E]]:].

T, SFE( T+ 2 Bl A wjdste] 53 R
oligosporus®] Z& AN q-amylase S EE =43 2
Z}= Fig. 49 2} 5ol A vl gE R oligosporuse] a
-amylase®] 4 =(Fig. 4A)= W 1€4] 59 unit‘mLZE
Hj 717t Bt oA o2 = S YERIAINE 23
Eo] AL vk 494 42 wiymLE FelAdo R o I
= UehiIth 53], ZoA widd A5, te 71 e
AA R =2 e UeRllen, w44 Aol 155
wnitmLE e H o2 714 e 84S Ueh)t). o]
Aol thE 71dd vla] diH o m B oo diEdE
SH-3le] a-amylase] AJAdo] BSk7] Witz g Hch
ATA S 2 R oligosporus®] o-amylase &4 &5 714
2 ARSE A, e 71H RS A 0 E #E camylase
o] @42 Jehfdth

o, iﬂ E(F+2) 2 oA wjFste] FE3 R
oligosporus®] Z8 2N 2] protease HAHEE =43 A3}
(Fig. 4B), th-Fell A ket 73§ vl F 5940 2F 14 unit/mL
2 Ao g e @45 Ueililen, S3tE B3
<k 5UA < 15 unimL = & 24 ekl a2

U Aol A wjekat A9 oF -3 uniymLE o] wj$
S LR, ol vkl ALE thse) Tl ol
E]_e 7180l Hlaf At o2 FH3te] protease] A4 ©]
] WEew gudt Sol, EiEel A9, £
o] Mz #gste aiase 93 R ollgosporus7]' o]-&
317] A5 FalEo] &d 71EE o] &otd= W
9] /\g/ﬂ F)co] wo AHog _%?g%r/}

oligospoms«] ZE/\OH«] hpase s A3 43
(Fig. 4C), tiFollA mid 725, vi<F 194 2F 53 unimL
2 IR Bt el om e g4 VERA W,
Sl A vikE A5 vl 294 <F 55 mimLE 9
Ao g 2GS UERNATE Bk Ao vigE 7
<, wiF 344 °F 50 unit/mLE wiF 3L A folHo
& &S Y 53], 5ot ﬁﬂ% 714+

:=4

9 S3E)ellA w S R oligosporus7} 32 lipase®] €73
= »}ehﬂm. ©] Wang “5(1980)°] thFell A uF

lipase Z4J(377C, 26A17H)°] 25.4 wnite] AL zH=tia
Hygh Azjel vlmate] gk Al 71A] 713 Bl A

e WHE e Aow dehn ded 54 249
A%E Emi R. oligosporus IA] A5 93t 7|2-&
Aeld Ag, EFES AT S5 54 A4S
7 Aoz FHHET
o] 4% 24

R. oligosporus® S5 ZAPA R vt T 1221 7HA]

7}-7(]— Q—/\q ?‘)‘]— §j—/H O] ],]—E}JJ-O U:] 7]7\] oﬂ ]1’,}___ & %/Ré g
Hlwak A3}, R oligosprus®] 7122 TFES AFESIIS
) 7 9503k AL TR = o g Folxgh ]3181
AIE EUNZ R oligosprusE E31712 9 HF3 T 30T
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GV 200
/g [——1Bean ZZZ] Bean+Rice [l Rice
-b 150- *kk
g
-= 100F
3
% *
g 50
ME G K
¢ AN A

1 2 3 4 5 6

Incubation time (day)
®B) ~ 20
Pé [1Bean Bean+Rice [l Rice
.b *%
£ 15 7
z N
2 |
2 10k
[}
&
2]
o
A % %
= kx
E
=
> Wik 1
1 2 3 4 5 6
Incubation time (day)
©

30 [1Bean Bean+Rice [l Rice

60F * *
401

20H

Lipase activity (unit/g)
|_|_|
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Fig. 4. The enzyme activities of R. oligosporus ‘Koji’ on three
types of substrates concentrations.

(A) is the alpha amylase activity of R. oligosporus in each substrates,
(B) is neutral protease activity of R. oligosporus in each substrates,
(©), Is lipase activity of R. oligosporus in each substrates.

© 7 p<0.05 versus 1 day of each substrates.

of| A 3Lt wjFate] A Fr] AES SRS A=
Table 17} 2t} 37| HolA T8 Ad71dES F 4097
/W= isoamyl alcohol H= 3X3%H3F alcoholF7F 9714,
ketone 7} 137}A], ester 57}A], aldehydef 67}4],

Table 1. Volatile compounds from R. oligosporus ‘Koji’ cultured

in mixed substrate

Peak area (%)

Compounds
Mixed (beantrice)
Esters
Ethyl acetate 3.14
Propanoic acid, ethyl ester 0.44
Butanoic acid, 2-methyl-, ethyl ester 0.77
Butanoic acid, 3-methyl-, ethyl ester 0.45
Isoamyl acetate 0.23
Aldehydes
Acetaldehyde 0.23
Isobutyraldehyde 0.19
3-Methylbutanal 0.81
Crotonaldehyde 0.81
2-Methyl-2-butenal 0.39
Heptaaldehyde 0.42
Ketones
2-Propane 1.55
2,3-Butanedion 1.58
Methyl ethyl ketone 3.07
Pentaborane 0.16
Methyl propyl ketone 0.62
3-Methyl-2-pentanone 0.11
3-Hexanone 0.16
2-Hexanone 0.28
3-Heptanone 0.44
2-Heptanone 0.36
5-Methyl-2-heptanone 0.12
3-Octanone 0.27
2-Octane 0.15
Alcohols
Ethyl alcohol 222
1-Propanol 1.50
2-Butanol 1.13
Isobutyl alcohol 7.87
1-Butanol 1.55
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Table 1. Volatile compounds from R. oligosporus ‘Koji’ cultured
in mixed substrate (continued)

Peak area (%)

Compounds
Mixed (beantrice)
3-Methyl-2-butanol 0.10
Isoamyl alcohol 46.08
Dipheyl tetrahydro eriostanol 0.17
1-Hexanol 0.11
Pyrazines
2,5-Dimethylpyrazine 0.16
Trimethylpyrazine 0.42
3-Ethyl-2,5-dimethylpyrazine 0.32
Tetramethylpyrazine 0.72
Others
Methyl propyl ether 0.17
Methyl cyanide 0.16
9-Borabicyclo[3,3,1]nonane,9-ethyl 0.56
Total 100

pyrazine R 4714 B 7|8} 3717} I ATh F2 3
7} 29| 35 U&= isoamyl alcoholZ} 1-propanol, ethyl
acetate 50| AEH|, BF AT Hg wiF Al 2}
= WAL} 2 AASIATE o] T 46.08%2] E& WA
< A}A|8F= isoamyl alcohol> FAF JE O Z uphhigr
< e Aoz gEA o (Choi®t Lee, 2003), ©] 2] gt
FAS AL vFHozr Fnld A gaS g
(Lee 5, 2014). 7L TF o2& 222%9°] 332 717 ethyl
alcoholo] HEE o] 7 MAR Y& WA 2R 819 o0,
Ao 2 By = o] 7)== esterF2} aldehyde
Ko} gol gko] w7t AlA] eEtth Ester T 5 7MY W
WA S A3 ethyl acetate= I oAl ~, 35, F7,
2} 5o FuRE g o 8u= o R AR o
o, WMFo] FQ ester Lo FFSAL A1G w k]
5732 71X isoamyl acetate™ F F= W= A= Hil
H v} ltk(Steffen, 1969; Yuda, 1976).

7122 AFYoun 5, 2016)0X Aspergillus oryzae A=
AHgsle] A 223 4297l A= F= hydrocarbonF, alcohol
F, ketoneT+ 59| JiE-E0] HAEHJAIT, R oligosporus
FAE AR 79 alcoholF 2 ketoneTF7} FE HAEEY
3 E3h A oryzae TAE AHEEE £ 7 Hls] HEE
o] Avta Ba¥ vl ok 53], @3] F9 14
T 2 B 19 o] WAoo R dexl

butanoic acid®} benzenacetaldehyde 5-©] R. oligosporusS A}
&3 Aol HEHA ot o5 283 478
M Q] Bge] 3] AR oE 2o R AZErh

AIH O 2 R oligosporusE DA7|EE =2 &8
A EE 713t FEdllE SR @0 24 A
Ues & F AN, o5 o] &3 A A x Al H4%

Wao] A Aol BT

(0] ]
of

=0)

B A= R oligosporus ZA 8] A Z 71sdS &
o1817] 5k R oligosporus®] 718l uh2 g4 443}
gn] iS5 AT R oligosporus®] =<} NaCl

|

5o E ASIAS A A7 ME ASLS s
AL gelalglon, AL 30T, NaCle] 528 5%

o7} A% F o2 AtE L, A 240l = ALt
o] ZPHAet 71 dd e P54 viF 714
E= SV A et S W 7Y Ajtsila, 84
A= S A3, EF7IHdA wmdatsle A5 7P
=2 S 7Tk olBle 2E EUR ST A A
o] gn| & T3 23, isoamyl alcohols E3H3H
alcohol+E H|53}e] ketoneF, esterf, aldehydei =
pyrazinef 5°| AZEATE AHH O 2 R oligosporus=
g A3et S 54 EAE A U
o, E31E2 AHEg A A | AR wEgh oheket
Al Yeht, o] & o] &8k S Al Zol A e Bk ol
2h, ¥52 aQld =gl 2 Ao V|hHTh

zAtel 2
2 ATE (LAY BAGAED A BHELE
Zel 28 SN S B QA AFABRE, B
w8 5 B $8AEe ool Sasgon,
olel A=Y .
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