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Effect of Esterases from Rice Wine Yeast on the Ethyl Caproate Production during Rice Wine
Brewing. Lee, Jong-Hoon*. Deparfment of Foods and Biotechnology, Kyonggl University,
Suwon 442-760, Korea - Ethyl caproate is one of the important flavor compounds produced during
the brewing of rice wine. The rice wine yeast and koji were reported to produce the esterases which
synthesize and also hydrolyze ethyl caproate. From the results of monitoiiug the esterase activities of
rice wine yeast and koji, their roles for producing ethyl caproate during brewing were postulated. In
case of rice wine yeast, the production of esterase synthesizing ethyl caproate was influenced by the
substrate, caproate but that of esterase hydrolyzing ethyl caproate was promoted by ethyl caproate but
inhibited by caproate. The production of esterases of koji were not influenced by the substrates for
ethyl caproate production but influenced by the growth of koji. The maximum concentration of ethyl
caproate produced by rice wine yecast was 0.4 ppm in this research but the production of ethyl
caproate by koji was not detected under our experimental conditions. Considering the results of this
research, ethyl caproate is not produced by the esterases of koji during brewing but produced by the
esterases of rice wine yeast. The growth of rice wine yeast represses that of koji because of the high
concentration of ethanol produced by rice wine yeast. The esterases of rice wine yeast may decide the
production of ethyl caproate during brewing.
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ethyl caproate= 1 % ¥ A¥ 22 alcohol acyltrans-
ferase®} esterasedl] 9l3jA A= ZAoZ R =Y
t}[5]. Alcohol acyltransferases= ethanol®} caproyl
CoAE 712 Z 3} ethyl caproate® AA3t= Aoz
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AFa we) FAFL Institute for Fermentation O-
saka(Q&E)oll A & Saccharomyces cerevisiae Kyo-
kai No. 99} Aspergillus oryzae IFO 301025 AH&-3}<]
o}, £ 759 RZEo= YEPD MR (1% yeast ex-
tract, 2% polypeptone, 2% glucose, 1.6% agar)& A&
sl wljofelli= YEPD A Ao 2] & AH8-3}3de).
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AR FAZE 1% HESL 25T A ok(20 rpm) s}
et 5A1Z et wjokdl 40 miE FHel FAE 35aed]
W 28432 23] MG F A3t B2 s[slo] F
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109 Ao EALE: AHF3lT 25TlA ek
(100 rpm)3FSATh. A9 AL 1Y 2wkl 10
mlE 3 FAE 353k filter paper(Toyo #4A,
Japan)E AFE3te] -8 AAF T Axste] FAgkY
W3E A5k
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Ethyl caproate ¥4 esterased] &4 &4 wkhg-2 5
ml®] 0.1 M acetate buffer(pH 5)ell 2} A 714
8l sodium caproate®} ethanol®| 5%’} 20 mM=} 3%
7V =HA Aryste] 27°CelA 142F 8R8-A1Z1 &, silicon
rubber stopper® HE& 4 )= 20 ml £-5¢] sample
vialel] WH-g-Az} YR FFN O 2 n-butanolS H7}3}ed
g3t 60TCellA 1087 DA 28] FAAFATh ¥
ol 0 2 HE] PAE]E= ethyl caproate?] %52 head space
gas chromatographyell €8} ZAsty WE-EF A9
Fxof vlwsle] EdAdoF kst 27 CellA 147
uk-2-3191 1 ppm<] ethyl caproate® YA sh= T4 8S
1 unit® skdet.

Ethyl caproate 3} esterase®| 42 0.1 mM9] &
X2 ethyl caproate® ¥33H= 5ml® 1/15M phos-
phate buffer(pH 7)¢ll A& dg3}le] 27Tl 147
HR2-A17] % silicon rubber stopper® HEI 4 Qle
20 ml 222 sample vialel] BhEdx WEEFHo g
n-butanol& #H7Fsted HWH-3t3 60Tl 1027 714
3l HE3-& FHAA FAZA SAWEF} 22 head
space chromatographyel 2JslA &A3tsic) 3|84
9] 7% 1unite 27TColA 1417k vkg-3te] AAs= 1
ppm&] ethanol# o 2 A3} o}
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Ethyl caproate®] /37 &3l esterase 4 FAHY
L AFane] Ao}l FAUI S AR R wke-
of Bo3%F TANL viofd-E& membrane filter(0.45 um
cellulose acetate filter) 2 o3&k Z1-& 100 pl AHE-313
uhg-olo) Aok 1.5 mlz EodA whe-Alz{tHS, 9].

MM ethyl caproate®] HEt

A 2] A= tjEe] AWAF ethyl caproates= sil-
icon rubber stopper® WE¥ & 9= 20 ml L9
sample vialdl FF8 7 v FAFS wlgd 5mlet
WH-EFY 22 p-butanole H7Fste] WE-3k1 gas ch-
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Gas chromatography

7k ste] vbe-& ARAAA F, A5 2] U= 20
ml®] vial& 55CellA] 304 7Fdste] ST A
< headspace sampler(Perkin Elmer)& AF8-3}¢ gas
chromatograph(GC)ell F43tct. GC= FID #%&7]
7} A28l Shimadzu GC-17A(Shimadzu, Japan)& A&
slgdch. 23S 30 mx0.25 mm i.d. DB-Wax column
(d=0.25 u, bonded carbowax 20-M, J&W Scientific,
Inc.)& AHgsladnt. AE7FAE carrier gas® 4 2 ml
/min(40:1 split vent ratio)ellA] AH&-3tA L, #7le] &
e Ag 287 80CE AT 150T7HA] 5T/
minZ AH5A|Z T} Injector?} detectord] 2%+ 250T
2 A A3

2 3

ZF=&0| esterase’} ethyl caproate A0 OIXI=

09
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FaA R 9 BFAHNY F ethyl caproated] A
H3lloll FHF esterase?] Aol vixl= 7|29 48
£ golur)oll YA ethyl caproate A3 e] 712 o] =
= caproic acid®} ethanol®] EE Ao} XA e nlx]=
o eks- dolrgirl & w9 8- YEPDHIR] £9] glu-
cose %8 F7lel wet Frhgl ot 5% s =742 9] eth-
anol 7= AR Aol ZA &S v]x=] X3t
"k caproic acid®] H-£°2 718 sodium caproate
= A8S Adsle Aoz veldy 1 mg/ml X2
HArbe A5 e 3 A A (Fig. 1, A).

Zy v Aol A b2t A RA)E] A E(wet cell)? ethyl
caproate ¥4 esterase &/ YEPDulA] o4 13t A
9} & AolE VePA] kAT 1 mg/mie] sodium
caproate’} A7}¥l YEPDu|]o|A] xl2k G wo] Al zv}
42 202 sk o’ RS Fote
ethyl caproate ¥4 7]1& ] == sodium caproate]
F7tell o8 A4 A o] F7HE A= ok(Fig. 1, 0).
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esterase 8412 AZE F 15417t o) Fd| FA3] Fr)s}
o 2517 el A ] EA-& Ml F MAJs] 7Fasidch
o]2f3t FAFL ethyl caproated] F-sj3Ajo] FA9] A
A3} vEo] ethyl caproate’} BAE Fol F-2=7] of
Tolzfar A7 E e}, =3}t sodium caproate®} glucoses
x2 FUPF A dA3 GFgE viHe s e
vt} 0.1 mg/ml %9 sodium caproate?] H7b= &
3 S YEPDA Apek Al £9] 150 A% 27143
vk 1 mg/ml $=9 Arbe /70 528 845 7
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Fig. 1. Effects of substrates on the growth, ethyl caproate production, and activities of esterases during the culture of S. cerev-

isiae.

A, growth; B, ethyl caproate production; C, activity of esterase(synthesis); D, activity of esterase(hydrolysis).
O, YEPD; @, YEP +5% glucose; A, YEPD +0.1 mg/ml sodium caproate; A, YEPD +1 mg/ml sodium caproate; [, YEPD +1% EtOH;

M, YEPD +5% EtOH.

2AZH ) 1% %9) sodium caproateE 3 71gF vl x| ¢l A
A AL e BgAd-E Jepll= AL caproate
7} £ & A= AL=E F=%r). Ethanol®]
7holl oA EaldAlo] k7t ZrtE AR T 27
d3ke FA ez okt 0.1 mg/ml $%2] sodium
caproate®] 37}¢} ethanols H71gt 735l Ea&Ad¢]
o7t SISk H A o sk Al7te] MEkA| = 84
£ ethyl caproate?d] Aol B3 7|Alo] HAx ZFH
o] 7] ez F5Hrt Glucose s =S 5%% 5
ZHAI] w R e A RpRd AR B2 MR F7)sE
At o]213 A= glucoseZ4-E A4 = ethyl capro-
ate?] oFo] S7IE7] WEo 2 A4=cH(Fig. 1, D).

w2} -2} ethyl caproate®] %2 ethanol®] FXdl&
79] d3k& W] 99k sodium caproate’} FE3] &
A& 9 717 wol A= (Fig. 1, B).

2 E7+2] 9] ethiyl caproate?] AT} Halo| A3 2
35 Z3tsbd, IFE w7} 7HR 3L 9= ethyl caproate
%A esterasex= caproatedl] 2J3A == 37, E3) est-

eraset ethyl caproatedl] 934 =5+ 72 g e}
A9 ethanolell 23t G &L gl 7l og ¥} =g
&) 8A-2 caproatedd] 34 As=Ele A2 eyt
o}, wabx] #EH O 2 ethyl caproated] AR & 22
Ago] A=A v M9 ol caproated] FEol
A AA == ALE FAHHL

AXITO| esterase’} ethyl caproate A0l Olxle=
A5t

FA 2] AL #F=2] sodium caproate®} ethanol
2] A7t oM 7t SRl v 1 EE(sodium
caproate: 1 mg/ml, ethanol: 5%)%] H7+= S A S
2P glucose ¥4 F7tel et F7HcHFig. 2, A).
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Fig. 2. Effects of substrates on the growth, ethyl caproate production, and activities of esterases during the culture of A. oryzae.
A, growth; B, ethyl caproate production; C, activity of esterase (synthesis); D, activity of esterase (hydrolysis).
O, YEPD; ®, YEP +5% glucose; A, YEPD +0.1 mg/m! sodium caproate; A, YEPD +1 mg/ml sodium caproate; (), YEPD +1% EtOH,;

W, YEPD +5% EtOH.

A3 Ay 84S F84°=2 gl
AT ethyl caproate T4 esterase BAJ-E AR
vlalste] Zrbslel ot ethyl caproate A49l 7]1Ae]
%] sodium caproate®} ethanol®] X7b= FFE w9
7ZA$-oh= da] FARA ] FFE AR e AR
yepdeh(Fig. 2, C).

A 2] ufofdo] 7}x] 3L )= ethyl caproate -3l
FA L sodium caproater}t ethanol®] A7lel A 3
715 A kbR RE glucose F%2] Frtell sy Fr1s)
odt}. YEPDHiA ollX] A4S 4, 5 wiokgt -4, &4
Ao H a1 & 7153 F A3 2haE = o2’
7 8L 5% ethanol A7IE FA 2] AA o] JAlEE A+
Z AQstue A wlksA debdrl ol2d dAML
glucose F =98] ZF7}el] ofsl #Ae] FA7 vjEe] #3
ZAL 71 esterase] WA FEE 5 e £A0)
wro] AWAab=E|gl7] djeletz 5 ck(Fig. 2, D).

5% Ethanol®] A7} #A9 A& At $A4&

Faofe]

A Ea g 25 A ¢ fadck(Fig. 2).

A Fe] wjoFdell 4] ethyl caproate $H3 esterase®]
gAJo] 2Agx B8 0.01 ppm7HA] ethyl ca-
proateE &% 5 9l EAZRA el WA F2
ethyl caproates FA = *] steh(Fig. 2, B).

A F7R e A5 F3shd FAF-S ethyl caproate
o) A3 Rl B44L 7HA L & esterased FAkstaL
9lor} o5 A4t AHA SR ethyl caproate®] AAA
ol #EHA 4L AR A IAHFe] A
3]+ esteraseE°] ethyl caproate@Ad= &3 4
Hehie AL Y& 71ASAE 73 9l7] WEelzt
I FRHT, FAHELS] A AFERe] A9
2] caproateell &4 FEA] e ALZE At

n #

FAFE wjefg wix]ellA] ethyl caproate?} 0.01
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ppm AE T4 AAAGHA kA7t AFa ) vt
7FA & ethyl caproate 447 &3l A2 Jepbyde}. wk
A 5% glucose”} E3HE wiA| oA A AFER= 04
ppm2| ethyl caproated At olejdt Axh= A5
AzAY ZA 7Y G2 ethyl caproate] A&
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o3l 9l EAO] iR HuFh v HF Alx

rle A3

o AHSEE AFAE R FAFL ethyl caproate?] A
A3} B3l A8 714l esterase S AAMSH= 7108 B

Hoict. £ A7ele HF Az F HAss ethyl
caproate®] Al vlx|= AFE R} FR|Ho| 7RI
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A A== AR ey}, 2259 ethyl capro-
ate YA 23l esterase A FA 2] AApol w)Hs}
o Z7}sted o} ethyl caproate Ao 71Ao] ==
caproate®} ethanole] BAdol| ¢33kS mx|=] 23 A
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