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Abstract

In this study, the properties of the substances fermented soybean producted by manufacturing with several Aspergillus strains were
investigated. The five soybean cultivar that includes miso, jinpung, pyeongwon, cheonga and chamol were used in this experiment.
The pH and total acidity were 6.30~6.66%, and 0.27~0.48%, respectively with differences depending on the samples. The color values
for L value, a, and b value were 60.28~69.80, 0.64~3.68, and 11.48~31.21, respectively. The amylase activities, protease activities,
and amino-type nitrogen of the jinpung samples were the highest among all cultivars. The mold counts the fermented soybean products
by cultivars were 6.18~9.14 log CFU/g, and miso was the highest. Free amino acid and organic acid contents were highest in the
jinpung and showed different composition depending on each sample. A total of 18 volatile aroma-compounds, including two acids,
four alcohols, four ketones, three phenols, one furan, three pyrazines, and one miscellaneous compounds. In conclusion, it is expected
that manufacturing A. oligze inoculation fermented soybean products using jinpung cultivar will improve quality.
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=9 Aspergillus oryzaes J{Eolo] Wao| ARslH, 3%
of We} Bacillusg ©l-&sh= A7 3= 0 $tk(Chang &
Chang 2007; Lee 5 2016).

2T T R0 # A= FE 71574 A Z/d(Sasithorn
5 2017; Cao 5 2019)0] B E| Q31 AspergillusS ©]-&3t
7] B3 Ad2= Ao 4 /i (Lee 5 2016), T
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A Pl IFE & & U= A7 © d8sitth

2 AolAs ARdACIA AR F F5 g AEN
S 9IRt 712ARE AASHIAL AR G2l Aspergillus
& #F ol& T HRES Alxsielon, Axd T ¥R
9]

=

9] amylase, protease®] A4S =4olal, ofu|it &
= W

o Ry

58 ZAAT

1. ARBEF 2 T2

2 Ao AHEH dF= AE AR Fl &%) 4379
Aspergillus oryzae PS03 435 QU EAQAAIE, Korean
Agricultural Culture Collection, KACC)E £9F fro} A3oj
ARESFTE AYdFE 20% 22 T3t PDA(Difeo Co.,
USA) Hjz[of| A 747 viFste] FAE ZAE AMESHIH
Az 3 TP BRAAOIA 20175 A L 5
23t e ATk eH, "4 (Miso), F(Jinpung), B
(Pyeongwon), %o} (Cheonga), Z-2(Chamol)s 5714 &%
= AESIRITE 4. oryzae ©1& F YEEL Lee 5 (2014)9
WS IR sho] A XsHTh WA, F 300 ¢ 4 5
Aigko] 22:2C9] Bell 15417 St AAIS0] AAW 5 30
2 & H7E S olAe AYS7IEH7I(BF-60AC
autoclave, Biofree CO. LTD, Seoul, Korea)E AR5} 121°C
oA 3087t SRt Tt dHolA FAF T2 40TE
A3 S 3XE 4. oryzae(1x107 spore/g) S ZHzH 1%
(W) HESIO] ERAA, o2 BT AHAHRE,
21x27x14 cm)9]] @o] £&7} 25Co|1 HE7F 70%Q] &
Aof A 24417 RAIA FBOlE o83 T TRES AX
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F WaBe] oSO R pH} TS et pH
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= AN =E 108] 343t & pH meter(Metrohm 691, Metrohm,
Herisau, Switzerland)Z &7%3}% 1, A= 10 mL A|&
o] 0. N NaOH 8H& 22 th& pH7} 8.30] & w7}
NaOH®] 4:H] mLE 57d5to] Z24HREH(%, wiw)2 & 5H
o} A =22 AMA}A|(CM-3500d, Minolta, Tokyo, Japan)
E AMEote] dAIRE LA5HA ot Hunter’s color value
o) Lgk agt 3 b3S 2SS ol AFST B WA
(standardplate)2] LZF< 99.02, agt2 -0.05, b3k -0.06
olgie
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T TREY FE55 AXe AT AR S5 ¢
1! homogenizer(HG-15A, Daihan Scientific Co., Ltd., Wonju,
Korea)2 T235}519ith o]F =7 (WiseCube WIS-
RLO10, Daihan Scientific Co., Ltd.)o|A] 1A]7F S<QF wHE
(150 rpm)3 TS 1057 AAEE(10,000xg, 40 45
g AT FHEZ ST

Igo] 0|8 F Wa 59 48X a-amylase®} protease
£ Von W(1993), Lee 5(2014)9] W] FEsto] S5t
o} a-Amylasex= A& F=9 1 mLof| 1% soluble starch
(0.02 M phosphate buffer, pH 7.0)5 3 mL d7}olo] ¥
(407C, 10 mim)A|Z Tt o] 1 M HCI 10 mLE ¥o] ¥-3-&
SAAZL. o710 10 mL 8 2% 89(0.005% 1,+0.05%
K& @il FAAIZ o3 660 nmoflA E3F=A|(T80+
UVNIS Spectrophotometer, PG, Instruments, Alma Park,
UK)E o]&sto] S5kt old, 284N 1 mL7} 1&
9 starch 0.1 mgS Eol5l= FS 1 wmitZ AAFSFHE L.
Protease= | mL A& FZY7} 0.6% casein &H(0.2 M
phosphate buffer, pH 7.0)& ¥3-(377C, 10 mim)A|7]l &
0.44 M trichloroacetic acid 5 mLE A7}olo] HFE-S £X]A|
. o]% AL2oA 3027t WAt F o]1}(No.2, Whatman,
Buckinghamshire, UK)3t & ojo} 2 mLof| 5 mL 0.55 M
Na,CO; -§AE E34513itt. ©]F Folin reagent -§- (44l 3]
Ay 1 mL 2o] 308 5%F ¥H3AIXl & 660 nmojA &7
skl EEF(tyrosine)E ©]-&sto] EASH & HRPAHZ 2+
AolF o™, 1 unit 18 59 tyrosine 1 ugS FA7]=
849 o= st

ofu] g H4 =L Formol ZAHHOZE Choi 5(2007)
of g skl YAk 5 mL AR 2Z4o] 10
mL 34 formalin X3} 10 mL F7F5E 22 2 0.5%
phenolphthalein &9 2~348 X7}5F & 0.1 N NaOHE 3
JYstol BlgAlo] B w7xo) ARES SHSHAL, BAIH
£ YT $Y0R AT ¥ ofule s ke e
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249 A9F Kim 5(2004)2] WL Faste] 24351
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3|43k A| 22 RYM 24__71:%3_301] AE3 T W] (25C, 3

day)ol Al WIFAIZ] 5 Lhehd colony® A4ttt old),
Tl AlAbal FlgAte] Rio] WakslA FREX e A
o guo] Fo& A4dte] log CFUEOR EASYT).

4. 540| 0| =& w5=C| ojo|=Al

T IREY fEom|iAt £A2 FE%
et 5 mLE FH7tsto] 1A7F 5t #4835} shqith ol&
LAEE](10,000xg, 10 min, Hanil; ULTRA 4.0, Seoul, South
Korea)dt & A2 AFZHE 7HU5=7|(rotary evaporator,
EYELA A-3S, RikakikaiCo., Ltd., Tokyo, Japan)E ©]-83}c]
&S5 ©|F 0.02 N HCI 20 mLojl =0 108] 3]A4g o}
< 022 pm membrane filter(Merck Millipore, Darmstadt,
Germany)Z o1}5}9] 01, o]& ofu|i Al A5-E47|(HITACH
L-8900, Post-reaction type)o] F5to] A5} THLee 5
2014).
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5. SE0| 0|8 & ¥&=9|

ol ol§ T FEE £7]

718 B

2 F24% A= 1 gof
Z25 10 mLE A7 & 1417 59 Z-21k(Sonicatior,
BKUP-600N, Biokonvision)#2]5}] 0.2 pm membrane filter
(Merck Millipore)2 o33t t}2 A|g&MoZ st &
714 B48 95to] HLB Sep-pak Cyg cartridge(Waters Co.,
USA)°f 53}A]71 T2 HPLC(Dionex Ultimate 3000, pump,
autosampler, USA)E o] &35}ttt EAZXHOCE columne
Aminex 87H(300 mmx6.5 mm, Waters Co., USA)0|} 7,
mobile phasex= 0.0IN sulfuric acidE A&-5}%t}. Flow rate
= 0.5 mL/min®.& 35}% 9™, injection volume< 10 pLZE
5} UV detector(Shodex RI-101, RefractoMAXS520, Japan)
£ 0] 835l A&sYth BFEEL lactic acid, fumaric acid,
citric acid, acetic acid, succinic acid ¥ malic acid(Sigma-
Aldrich)E A5} tHLee 5 2014).
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Fo] L2 SPME(solid phase micro extraction) W' At
25191, fiber= carboxen/polydimethylsiloxane fiber(CAR/
PDMS, 75 mL, Supelco, Bellefonte, PA, USA)7} ZH = A
= o] &stAH F= ZH T injectoro] SEF HAT v
NIST library(Mass spectral program, version 4.5, USA)E &}
7 o] 83t A IFEL GC/MSE I
trumS Wiley 275 data baseZ library search$t tf2 A&
olgstel oAt

mass Spec-

7. SHAzE

A8 A7} datal= SPSS A]AH(Statistical Pack-age for Social
Sciences, SPSS Inc, Chicago, IL, USA) soft-ware package
(version 1208 o]§3to] W@l EEHAS NS
32 one-way analysis of variance(ANOVA)Z H|1W &
A5} 9™, Duncan's multiple range testo] 2J5}o] p<0.05

folezdld BE 29 qEulLE AAst] FHIIA,

T E
B801 018 3 el Ol 4 9 o) vl
uJ-o] o]_Q_ T TaE9 o|sistd o7 pH, FAE W
St AIHE Table 10 YERARATE pH= 6.30~6. 66%
szoz % 5% $091 99 Aol wslon, B B3
o7 ARG F g o] pH 6.66°.% 7F =9k} Gil 5
(2017)9] Ha1o| w29 4. oryzae SCF-60.2 A| %3t T
59 R x7] pH 6.400]91 04, TR 454)7F & pH=
7400% B 0] Fuct ¥k FATL AE Aa2
o] 048%E 7P &L, 1 9 FF YHEEL 027~046 §
A= Yehgdth ol2et ARoA pHet it = T F5E
HaEY] AT 27| wEolH, Havy F dHd
o] ofmjirito z FSfEHAM BHEH= Gt Hro] w
2} pHe} A7 EEfdl Ao & AR ETHAm YG 2011;
Shin 5 2019).

A0 49, Lghe Hof BraEo] 69.8022 7MY &%
1 AE3 FY dgEo] 27 60.32 @ 60.282 7 W9k
T} agle FS wrEEo| 368, WY WEEo] 34] 202
Edon, AF FaEo] 064 WA UEHH b%it
1148~ 3121 22202 Uyt Z TaAEo] MrL 2
9] otu|i At} o o FgE "Wetoldold, o=
4 7120 9T A= S8 FEARR LA Utk
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Table 1. The physicochemical components and color value of fermented soybean products by cultivars

Cultivar pH Total acidity Chromaticlty
(%) L-value a-value b-value
Miso 6.42+0.02°" 0.460.11° 67.6920.19° 0.91+0.13¢ 31.21£0.27°
Jinpung 6.30+0.03¢ 0.48+0.00" 60.32+0.09° 0.64+0.13° 25.98+0.47°
Pyeongwon 6.66+0.03" 0.34+0.01° 60.28+0.68% 3.41+0.19° 21.2940.23°
Cheonga 6.44+0.01° 0.27+0.01° 69.80:£0.02° 1.72+0.01° 11.48+0.02°
Chamol 6.59+0.01° 0.4440.01° 62.39+0.18° 3.68+0.09° 20.57+0.12¢

All values are mean+S.D. (n=3).

Y Any means in the same column followed by the small letter (*°) are not significantly different by Duncan's multiple range test (p<0.05).

A7} 4 G4Eo] Table 19] Mwo] Aol )55t v
S BEE ML T EFO) £ U 29 Ao we
Ao Fjol7h HheA UEhd Ao Amrt

2 ZWO| 08 2 waEe
=9| Bis}

Table 204 Hi= H}e} Zo] F g
Wl Wale AUl wa 2 AolE HAT. B4
402 g-amylase®?} proteaseS 31&@' 75" , ZH 4 EEY o
amylase &/J2 14.00~55.25 unit/g
s TaEo] 7MY &4tk a-Amylaselr: ol 4= F
= FAAR dHA don, 7] EiE Shin 5(2019)2
ALoA] Z HEEO] a-amylase AL 25.85~61.52 unit/g
olgithiL 3 A3} Btk EE, Kim H(2011)2 Wz
7gollA] amylase E/do] O H F 0]-8-&0°| &1, amylase
fz]—/l%o] H—Otﬂ lﬂ- O]‘Q_%O] 14']:]-}_—_ EII_7}- %101 B /U’B‘Jéjﬂ-
oflA o} HaEo] Fo] o]-&sh= HlEo] ¥ AR A
Q‘”E} Protease &2 B2 AAAE 53 Q47 o}]
5 AAelol 43188 FUTHung 5
2016). Protease A2 A5 WA EF0] 552.51 unit/gO. & 7}
A} =9toH, Mol T FEO] 204.182 unit/gC. 2 7P Wk

. 7]

T ¥ AE

HE Ao A protease &4J0] Lee 5 (2016)2 T
= #3 2 Axx7of w2t Shin 5(2019)
< T 500 weh v=2A Yetdthe Eavt Qlo] # AY
Ao A Zt HRE9 Aol F FF E AxeHo| IF
2 % Ao Azt

obulielEe geFe glde] RAYES ¢ 4 s
Q3 ﬂzlx]ﬁ AREETL Qlo, 7+ W&o we} xfo]7}
UcKTable 2). $54 YBES] ofn|iefdi FF2 52541~
794.66 mg% HAZ A Ea G491 protease?} H|S3
BFOoRE Yeylth ol Adts daigols nlgEo]
HAGI=s §4Z80] ZHzE th2 7] Bl Ao 7 AlgE )
Kim 5(1998)2 Aspergillus$; 75S ©l-83t 3LHF9
obu] B W4 L 178-309 mg%oletT B gk Az} vlw
S T =9k, Shin 5(2019)0] B3t A4 Aspergillus
ol-& T TaE9 ou|-efdA FFL 641~791 mg%o|=t
stol W25t Srololtt. B MaEC] MR BPols
£ 243 AT, Table 204 0| EZo] wa} o4l
2ol yEliglen, Z aEo] wEt 6.18~9.14 log
CFU/g ®I9] 22 YElth 7] Kio] ofstd As A
4] w%0] Bol47k 6.0 log CFU/go] ek AThirt i
A AFolA H @o] YEFTHYoo & Kim 1998).
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Table 2. The enzymatic activity and mold of fermented soybean products by cultivars

) Enzymatic activity (unit/g) Amino nitrogen Mold
Cultivar o
a-Amylase Protease (mg%) (log CFU/g)

Miso 40.53+0.11% 410.56+3.27° 749.19+0.81° 9.1440.01*

Jinpung 55.25+1.10° 552.5143.14° 794.66+2.82° 8.95+0.02°

Pyeongwon 38.73+0.46° 306.32+4.80° 694.15+4.85 7.84+0.05°

Cheonga 14.00+0.55° 204.18+5.52¢ 525.41x1.54° 6.18+0.03°

Chamol 54.55+1.12° 370.75+0.91° 716.94+1.46° 7.68+0.03¢

All values are mean+S.D. (n=3).

Y Any means in the same column followed by the small letter (*) are not significantly different by Duncan's multiple range test (p<0.05).
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3. ZE0| 0|8 B LE=9| ofo|at B4 acid7} 7H ©okaL, &5l wet g AolE EHiltke X

FTHOIE o83t T HAEY] FElotu| Al gFFol Tt a9} v"}OP‘ﬂ‘jr- 3L, Rozan 5(2000) F HR IO A
4] A= Table 33} 23Ut} & FEjohn| ity H4=otn| o] ZofEof] BgE fEotn|ieit S5 gt} oF
LAb oS XF, B, A, va 9 Hop HRE #oE = 2=t Basiint oo wet F HaEe] fEjoh|e
UEb T of= 94 Aol A protease®] E/d(Table 2)7H = AR FFE AR Bt} FF 5 F40 $83% 8409, 4
H|S=3E Aol ot f-8 ofv|iAl ¥ F glutamic acid7k 2 BEoE FFE £ A2 E ALRETKShin 5 2019)
714 Wo| A& |91, lysine, alanine, arginine, aspartic acid
W serine 50| £ Uehtos, gl Ak Hoh E 4. BEO| 08 B waBel KII B4
o4 7 =0Tk obr]ieAl & Bhof| Hofshs 38 T= 30| ol-& T IRE fUM4 dFE EAT AT
A2 72U AL glutamic acid2} aspartic acidZ FHY Fig. 1014 R+ vpe} 2k}, §-7]4F2 lactic acid, fumaric
o] 7P &3t1, I o2 ZFo| A yett £t acid, citric acid ¥ acetic acid 452] §-7]4to] HEEH YL
(valine, methionine, isoleucine, leucine, phenylalanine)} T+ W, & {74 shFe ZFo] 7P &4 YEgth {714
Uh(alanine, glycine, lysine)}2 AZo0| 74 =931, #Hol7} 7} Z citric acid ¥Fo] 7P =9y, I thSOF fumaric
A F2 opn|i Al RS eIt o]e't A= Gil & acid, acetic acid &€& =9r0 1, lactic acid= AtA o=

2017)9] AtoA F TE=2] FElotu|iedt F glutamic A ST & Aol HEd § /74t 2 Oh

Table 3. Free amino acid contents of fermented soybean products by cultivars from Aspergillus spp.

(Unit: mg/100 g, dry basis)

Composition Cultivars

Miso Jinpung Pyeongwon Cheonga Chamol
Asp 19.6240.64°V%2) 26.86+1.56™ 25.4542.14 24.63+1.26™ 21.12+0.45%
Thr 13.6340.37% 26.22+0.12%¢ 20.56+0.14% 6.36+0.56"¢ 18.71£0.625°
Ser 20.03+0.08™ 38.64+2.374 23.98+1.23% 13.51+0.28" 29.35+1.43%
Glu 112.38+2.78> 154.88+4.24 163.47+4.13% 127.1942.09% 127.65+4.18%
Pro 7.56+0.14¢ 16.97+0.25% 11.65+0.425" 3.80+0.35™" 10.85+0.58%8
Gly 7.49+0.05¢ 13.66£0.63"¢ 8.16+0.17°¢ 3.17+0.32" 8.46+0.528"
Ala 43.56+2.54% 71.4443 .64 50.20:£2.515¢ 21.56+0.87™ 50.00£3.275
Cys 0.63+0.029 0.79+0.019 0.62+0.019 14.60+0.49"" 1.86+0.49%
Val 3.88+0.08" 7.6120.25"" 54420215 1.89+0.06™ 5.0320.16"
Met 0.49+0.019 2.08+0.03% 1.02+0.02% 0.77+0.02" 0.75+0.01%
Tle 1.21+0.025 3.0240.14% 0.98+0.10“ NDY 1.23+0.06"
Leu 2.11+0.14* 9.32+0.17*" 4.61+0.34" 0.67+0.01” 4.32+0.16"
Tyr 3.64+0.32"" 14.1240.63%¢ 11.79+0.56"" 3.99+0.04™" 9.53+0.30¢
Phe 0.27+0.029 4.14+0.16* 2.554+0.05™ ND 2.5240.05"
His 9.93+0.25" 24.67+2.41% 24.28+0.45% 30.1545.17% 64.79+2.37"°
Lys 40.46+1.13% 101.34+6.23" 85.89+7.67% 13.9740.65"" 15.56+0.18°
Arg 20.5742.54> 62.72+3.67 51.30+4.27% 27.5742.34 50.834.05%

EAAY 73.08 178.40 14533 4381 112.91

TAAY 307.46 578.48 491.95 293.83 422.56

Y Any means in the same row followed by the capital letter (“®) are not significantly different by Duncan's multiple range test (p<0.05).
? Any means in the same column followed by the small letter (*%) are not significantly different by Duncan's multiple range test (p<0.05).
? ND: Not detected.

Y Essential amino acid (Thr+Val+Met+Hle+Leu+Phe+His+Lys).

% Total amino acid.
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Miso Jinpung Pyeongwon Cheonga

Fig. 1. Organic acid contents of fermented soybean pro-
ducts by cultivars. V' Any means in the same row followed
by the capital letter (*®) are not significantly different by
Duncan's multiple range test (p<0.05). 2) Any means in the
same column followed by the small letter (*J) are not
significantly different by Duncan’s multiple range test (p<
0.05).

5(2003)9] AtolA Y= Fol ol FREUH citric acid
= Bacillus sp. °]-& H=742] LR A vP=2] oA
o2 o] gxlo] ZrAaE| A, lactic acid®} acetic acid= 7}
e Aog Bust A B AFY 4spergillus 08 & &
BE9 7714 Aot o E Pl wEtA F EE
of QJgt |74t oFF] Apol= AR EE 5, ER R, T
5 5ol o2 92Hd = S AL E AlsHh

[¢)

. Zoo| M

OHI

S 29| S|

HI
HI

5. 240| 0|2 = A
0] o|& F TaEY FIA 1—% SPMEE 0] &3}
GC/MSE Aekst A3}, 8 HEOoE £ 18%9 o] 4

Z5]QtH(Table 4). Acid 23(acetic acid, propanoic acid),
alcohol 4F(3-octanol, benzeneethanol, benzyl alcohol, oxirane),
ketone 4<5(acetoin, maltol, acetophenone, 2-nonanone), phenol
3<% (phenol, 2-methoxy-4-vinylphenol, butyl hydroxy toluenel),
furan 1€(2,3-dihydro-benzofuran), pyrazine 3%(2,5-dimethyl-

Table 4. Volatile compound of fermented soybean products according to cultivars

Relative peak area (%)

Possible compound

Miso Jinpung Pyeongwon Cheonga Chamol
Acids
Acetic acid 2.81+0.05502) 2.16£0.16 5.64+0.34" 3.650.375 4.86+0.03"
Propanoic acid ND? ND 0.18+0.00"¢ 0.75£0.01% 0.64+0.02"
Alcohols
3-Octanol 1.2840.02% 3.05+0.024 1.15+0.015 1.19+0.01%" 1.44+0.025"
Benzeneethanol 36.88+1.24% 36.84£1.08" 19.99+1.05% 11.96+0.67™ 29.95+2.525
Benzyl alcohol 0.29+0.01% 0.83+0.02¢ 1.30:£0.03%" 0.84+0.014 1.36+0.03%"
Oxirane 1.12:0.035" 0.89+0.04°¢ 1.96+0.07* 1.40+0.02*" 1.59+0.02¢
Ketones
Acetoin 0.12+0.029 1.85+0.06"" 0.19+0.03¢ 0.94+0.02" 0.35+0.01“
Maltol 5.14+0.10¢ 7.88+0.14% 5.21+0.08% 17.36£0.21¢ 4.16+0.24™
2-Nonanone 0.17+0.04% 0.09+0.00"" 0.36+0.00"¢ 0.34+0.01% 0.1420.00"
Acetophenone 7.05+0.16™ 7.17+0.18™ 18.84+0.07%° 20.65+1.06™ 15.5141.14%°
Phenols
Phenol 0.7120.02% 0.55+0.024¢ ND 1.04+0.05*" ND
Butyl hydroxy toluene 0.96:0.04™" 3.08+0.00% 1.54+0.02"" 7.77+0.14 4.95+0.16™
2-Methoxy-4-vinylphenol 2.95+0.06"" 4.35+0.38% 6.0120.07™ 2.3240.03"" 10.03+1.06™
Furan
2,3-Dihydro-benzofuran 4.44+0.76™ 4340275 5.68+0.42 4.03+0.10% 3.58+0.08""
Pyrazines
2,5-Dimethyl-pyrazine 1.62+0.27°¢ 1.48+0.07°" 2.57+0.03 4.45+0.67" 3.770.47%
2,6-Dimethyl-pyrazine 0.710.04% 0.17+0.00*" 3.27+0.24" 0.72+0.03"% 1.01£0.36"
Trimethyl-pyrazine 1.18+0.025¢ 0.97+0.02°¢ 1.300.055" 1.960.08"¢ 2.10£0.10"¢
Miscellaneous
Styrene 32.56£1.23"° 24.31+1.47% 24.81+2.05™ 18.63+0.36° 14.57+0.54™

) Any means in the same row followed by the capital letter (*) are not significantly different by Duncan's multiple range test (p<0.05).
? Any means in the same column followed by the small letter (*%) are not significantly different by Duncan's multiple range test (p<0.05).

9 ND: Not detected.



Vol. 33, No. 3(2020) Aspergilluss 755 o€

pyrazine, 2,6-dimethyl-pyrazine, trimethyl-pyrazine), miscell-
aneous 1&(styrene)0|Utt. ZF YR =9 L PR 5
benzeneethanol(7] 4, A&, )3} styrene(HY, Hohol
7V wol A& AT} Kim 5(1998)2 4. oryzaeC.2 A %3t
T FO] FIIGES EASH AT, ethanol, 1-propanol,
acetic acid, 1-butanol 5°] Q8 AEOoZE AEZUcty B
J5te] & AY el Aolstilt:. k3l EFFE AT
Zl acidi= HYo] 5.8% FEE 7Y w2 FE B, A
Fol 22%2 719 Wkt 7] B AT 3P F
7142 & acide UE FHIOR A5 SMSIICI B
S} tH(Park 5 2017). Pyrazine S}eHE2 ofn| oAby} o]
wkgstol AgEhs 0% 40| P FFS F= FAT
¥ FIEEE 49A dd(to 5 1989). & A9
pyrazine 3}EES FI w|Art O E HREC| H|g) oF
2250 A% %O YL LM, pyrazines F 2
HaE A=FFE HilE(Park 5 2011) tetramethy-pyra-
zine AEEA ek, olelet & wRBS| AL T
of 24 W o] Aol BE, 7 W WAL, RHPY
o uje} ohg Aoz 235l] Geo] gl 4o g 7
AHel QA7) ol Aok ¥ ol
20 o #E
& AFNM e T 5ESS Aspergillus® 455 ©1-83519
I 552 Alxsto] YgHE ELEY 54 2ARHAT T
9] pHE 6.30~6.66%, SAT = 0.27~0.48% HYZ
IR 5o ot ol Hlch Mg ST A, Lyt
e FaEo] 6028% 7MY ERHOH, agh 9 bg2
0.64~3.683} 11.48~31.21 $~ZF0|Uc}t. A, AAA
SRS 2% A7 2 Samo] gt xpol7} 9T,
a-Amylase & protease &4, AR L AF WHagEo] 7}
Z =oH, = F80] 4= 6.18~9.14 log CFU/g
9 FELE e o, nja wraEo] 7P w3t 79
ofu|lcAitzt {714t b XF YR Eo| Bow, Zh
aEo] wet e FAHIE Kol ok ofn] Ak Glu,
Lys, Ala, Arg 2 Asp 5°] =3k, §714H2 citric acid2}
fumaric acid 5°] =4 UEtHth T TEES] FHES
FA45F AH}, acid 2%, alcohol 4%, ketone 45, phenol 3%,
furan 155, pyrazine 3%, miscellaneous 15 5 18%°] A&
E=1], o] & benzeneethanol¥} styrene2] ggFo] 714 W
St} olgel ATE FUANRW, FAEHo] 94T A
E2S 018310 A onzae A% LEES AZDTH B
ol £20] B 0= et
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PJ01350803)2] Ao oJ5f o]Folx AYPYrt.
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