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I BNTZEDOERENEL Y, EIEFRNLRESNZ N R ahole. ZThb
BMESR Y OBERMEZ 2 55 27 oL, = ATV 14 5%y, 702 — L8 10 B&
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To. ALEABERt D & A HFEEMBRIZB T OREEEZFTRTL A, = AT VEHET IV
a— VO R X EEERGR L T s 2 b, — 7 U RESMICED ST
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ARBERHE, £ 500 FORELEZEHT Hm UM OHIREHEEBERLO—DTHY,
WEHIZEWTEESORFOERG K E L TCHEBELRMBEXTHL. BRETITE
WYY <A T2 EREE Lo FRER A EIE I TV DA, FE RS R B Ik
WEFERER AR L TRV, BEREFERIICOSCM I DB LTS, 22T,
o2 1T R S R PEBE R 7o 22 T RE R A R T 7201, B LVIEE A A T 5 BER o R
EBIOEMINMERERMOREEELBIZ, TOANI T —L L THBHE
(Monascus sp.) (Z&H LT 7.

2003 FEEH LV HOKEA, FRICHHE 2 D & UCTFRER 2 ol & LIE AR BERt 7 —
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ORI R D FAEE & T, BERNC AR S S ke EfEiEeE D S T AR,
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W5 DD KE A RERELEICRI AT N TENIE, ZNETOBE (dspergillus sp.)
CIXERDIEE LA T ORERARETE, SHIHREBEASC a2V AT e — VIR TE
HE2ETHBEEMZFRRIZCERT 22 ENTESL. FABREMEEDAY v FEL
T, BIEEH L TV BBECRBE 2 AL R IS E &2 57200 CRIH TR 22 £l ©
HY, LW CHWEROBEANZ —UIMNEE L2 ENREITOND.

ZOXEDICH AT BMBESIICAHHT L Z I3 OREREREEND —F,
ERICITRAITIEEALEATELT, WRROLEHEEHEM THLIIHBL O L —
HMORBERMICELNATWS., ZOHMBE LT, BEOEBTOEIRLEZNICH D M
EGGO R, £ LAY bRBREMOBGEICEE LRI NMMORKRINZET O
T&Ele. Fxld, TNETITHBREORERSRMI AT X OBEERAPEN L ©BLREY
ZHEE LML ED, BEMEEICH AR VL E TREEO AT EE B XU
FOMMEB ESEEZE2RATERE Y. 20— 5T, EBEOEMUE~OFHEZ %
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HHBERICE N THOWRAS FAIEEORVWERHIR L ONIE, F—ALLLRARED
RIERZBTHZEDNHALNI o2, ZNHOEFITLBORLAHICEB VT
TACKET L IR HLbO0, FAREZH T HEKEZRVIGS. £ 2 TR HRFF
BHRLT OB EDO 7 > b — U RATRR L 2, IR &M EE B v
bNDZENEFIND. AMIFETITALBEEMEZRIEL, TOREBELTET DD
DRBBIOZODAERA I =ALEZHOENZTHZEEHBIELT.
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BRIABBER O H A I (2 L) 1ZRAKBES 180% & L7z, BT BB LOAEE
Anr., FITIEKREEZ T (750 g) L, TNENBOKSEENOGINZ DK E
EHERH L. b ARIT 30°C OEEAKMFH CRIELE. (AR EBERIZHALRBEED
BEERAWE L. 208k, HSAEFEELFHATL L CEELLEZ BN L. 0H
(310 A, FLEIZ 12 HFHERE S T2, ERK THROLHH (1.5 kg) 24 7 AHHA
HKEGEAWTHEEARE ZTo7-. v M —F =l KXo TSN ET T X
IO AKRNOFRAELTZEARE D ARICEATHIETHLALEMEL, AE LT
R DK EITARBIRDO T Va3 — )VENK 37% ICRGE LR E Lz, 7 a— LB
BUTERKEFO L > ZHWTHE L., BoNBERIT, To=XA0T71V 0y, 741
Z— 1 1.0um ZHWTAHEBE, KB KZMZ TT V3 — VE 25%ICHRE L TR
L7z, BERtO T Va3 — VERIE, WERE ARSI A% EE (DA-155, mEE 1 1L¥E (),
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ERCEULIRBREICETHNLAELOEMEHN L., BAEICK D23 MIXEME 5 4, &
PET74, 120X NVICEVITole. FORARKEAXLVICEELTHELY, T4 R
T AT T TAZASTZHKITOml OBEEY > T ADOFE D DTG E 0~5 ORI L - T
FEAME L7z, [RBFIC AR ACEFEYOa A FERBLTH L o7z,

2.5. ~NY RAR—ZAFADOWELE TR 7u~ T T 7 4 — (GC-MS) ¥
RHA HBERF 10 ml & NFTIEEME CTH S 10 mg/L 1-X2 % 7 —)L 1 ml 25
250 ml FA MVIZ AT, BT d~y RANR—=ZAH ARG E, ~y RARXR—RH
B HE%E & Entech 7100A (Entech Instuments inc.) (Z X VB L OREM L=, Yo7
VWA TR bV H BN M E CHEAS L, 30°C fEIE/KAE N T 30 o BMRIE L7Z%, ~
 RANR—=ZHZADWELITo7-. R LD~y RZAL—Z2H X% 100 ml %3] L,
AR - IRAE IS U7o. 2BHA B BEET O R A 77 O Rl E B L OVE &5 HTi1E GC-MS (GC;
Agilent 6890, MS; Agilent 5979B; 7L > bk« 57 Jm ¥ — (KK) 1L ViTo7-. Wy
O —F¢[FE 1L Agilent ChemStation ¥ 7 b7 =7 & NIST05a ¥~ A AT ML AT 7
U=l L oTIToTe. EEEMEORFFRRE RT) BL VY AAXRT fRZ—
& DT X0 RSy & A E LTz,
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6&?7—%7mty%—_f,kﬁ%ﬁot.ME%Jml@%ﬁ%%ﬁ%%Mb,
I<SHE# LI, ©ARIT30°C OEREAEFTRIELZ. kO T ried 5 —oi
L, Gt220LALEEM L. BH 10g % GC-MS A AER Mgy 7
Y27 L, 10 mg/L 1-pentanol 1 ml ZNx CTHEIEHD & L. £6AH K0 EH
2EIGORERY A HEfE LT, £ Do GC-MS O3S, 2.5. [Z#HE L TIT

S 7.
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K e G S kA R BRI K ) B LT, DLE OB R ORI ),

ALEBERT D F— XA EIIBHKDOEFEY THDHZ EN oz,
floral

4 .
grain like fruity

cheeselike acidy
rancid odor green
sweet
—— Shochumade by white koji
——— Shochumade by red koji

Fig.1. Aroma profile analysis of shochu made by white koji and red koji



3.2. ALEBBEETIS X OO BBEEEFERL T D GC-MS AT & %

FLEBBERS & HFBBERt D~ A AT MR K2 /FR[ D Ol 2T -7, = X7
NV, Tova—)VE, TOT e RE, N, BhvkEn, 77 08, Bz —
THHD 7RIS L, H#g L7 (Tablel).

Table I. Comparison of volatile compounds identified by GC/MS analysis.
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ZORER KV ABER T 49 By, ABIBER T 48 B EFIE L. 20 5 HALELE
Bt COBME ST X 6 iy, ABBEMOZBE SNIEEDIE S o ThoT.
il LTt STz 43 By TiE, 21 I DAL BIBERIC 2 < SR S, BEBERICE
WTELEHESNDERSE T RS THoz. ZOZ s LALBERITABER LY
LEERER D ELZEICEAE L TWDL Z ENgn5s. ALBERICZ VY, b L < ITAL B
FHZ DM S 72 27 i, = A7V, T a— LEB IO M EO 3 58I
TRTCHETLHILENTEL, ZRNOLO3GHEF AT VER b2 14540 T
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GHSh T\,

— 7, BEBERICZV, b LITABRERICOSME SNk aIE, =27V,
TNAT e NE, Tra—)VEH, 77 EW, aiba, =—7 VO 5 I
52 ENTER. 77 M6EWIE S RIBEEIVAERINDI D ONRZ W &b, A
DEWEEE SRIEENEEL TV D Z BN RB I, = — 7 VLA O BER T
BERLONEENTWEZ D, HEEROREOEFEVIZEEL TWVWD I & AR
e X7z,

3.3. bALFEEBRICTEIT SRS DHER

FLEBER O R EE KA E LT, BERER LD b2V ELIIRENIZIEEND
QTN EFT b, TZTIND 2T RZIZHOVWT, TOERBRAER DD,
FLEABER S A A DOREERIRIZIB T DL b2 ~7c. ZORF, BFREICHT 2R
AL RERIZOIT L2, BAENDR W LENLRITNIER ICHEECTH - 2.
FBE S ARTKBLROBICH LT, KBLOBMERBRZIAML, 20 F £HRiE
THZETHERBIELN, SRV TV ITROBH—®EmO LD, 7— K7
oty —IC Lo TRREZMMNS ML, ZEH—DREZRLEKIZLTNS. L
L, BEYRICBONTIIKEBRERIZREG L, B LERETIIRNI &7
HEIWCTHERTE . FoMER"6 b, B RIIEIR T EN 2 TICOVW TR
<, BEOLHLHABIIT TIEEGAINLIFTRHDICB DT HEMELEKAH~DOBITH AR+
FTHDLIENRBINTTEDIC, BT —ZIZMzNWZ Ll (T—ZIFRS
72vN). JEB% 2 H B (incubation for 1 day) LKV, EHEIX 1 BBEICH Ty 7L
b AHREHCEEN D EFERKD Z GC-MS 2K > THHF L7z, FLEBEER O/FMER
BALEGW 27 B OR T, WL AHBPOEENLE N 16 FRTICOWTRT. 16 il
DL, THRSIZZ ATV, 6 ROIET7T/Va—LETHY, B 3EDIE,S N BT
D, TD 16 loTIE, FEERFFIZEWEINT D &, BEERBD T2k 0 2 f
FHIZKBITEX B Z ENRgnoTe (Fig34). FIZZ AT AVEBLIORT L a— LVEE,
FEERFICE > THMT 2 M Z R~ L7=. —J, 7 b HHiX 2-pentanone 23T E —E D
%7~k L, & 51T 2-heptanone 3 L U' 2-nonanone [T BEZ DT 5 2 E ML NIT72 -



7. UEDZ e, mATAHEBIONT L — VEIIBOLICHERICARINLD Z

ERHBNIRY, JITALBE IR I AR S TWD Z &R s iz,
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Fig. 2. Time course of change in the amount of each alcoholic compounds during the

fermentation.
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Fig. 3. Time course of change in the amount of each ester compounds during the

fermentation.
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4. BE

HEBEET D GC-MS #ER & i35 Z & T, FLEBEAT O R &A X7 DB AT -
. FORER, TATVEBLOT v a— 0V, 7 b O 27 A BMEM & L TER
STz, TAH 27 BATIZ DWW THLEBERT & A A O RBBARFE I 31T 2 RIF L 2 ~7z &
5, TATNVHBIOT v a—VHITREBICHENERS TS 2L, 7 BT
KL ORI AT AR &7, BEBERICB W TIMOMEIC AR SN TV D Z &3 R
WX ilz. A VESFE T A7 )L (ethyl isobutyrate) <°, FE&lE = A7 /L (ethyl butyrate), A
YV HEEET A7 /L (ethyl isovalarate), HEMEA V B&EE (isobutyl acetate) [TARFF72 H W&
R[RERTLHHEWTHY, ABEMOREEOEHRICKRESFET LI LRI N
L. Fl NoEOZ X, BRIV TRAENICHREINTZES THY, Eid
T ATV E FRRICAL BB O BEDORICEETHLZ LR E2LND. = AT
VLT v a—VEO%L 1L, ECBRBICE s TERShERS THDZ EBTTIC
MHENTND O Lo TRBIZBWTIND Z AT AESLT L a— VERELH
AEINHHHELT, ZNOILEWMOIEE LR AKRE LU I/ BEOAEKEDN
MBE EABE CR2DZENEZONTZ. —F, 7 b BITABE R BRI AR
THRDS THDZENRBEND. BBV RSB b EITIE %
AFNVT Mo THY, MEMEZRD L LT, HY, B, WL 8RR
JIESFIERER SN TVWD D0 Zhb0EaWiE, BEWICE T 57 = E o R0kiy
BELTRARIZBWTY, FRTF—AEDOHARIIBITLIHEV 2Ry V¥
VELTHEHEMCHLEEZMECTHD V. BIKEAF 7 b i35 o kb, *
TAXT VT AT NI 3R DRI FALFRIRIBIC L > TAERINDG LB XN TEY,
FBEICEBWT I OAGHBREA B &L TITEL TWD Z EnRmaIhi.
S%IE, ABEICBITDIEMIEA TV b OEGRBEEOFIEIZ DWW T, FEMRR
METOZEETS.
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The characteristic odor compounds from red koji
Yumiko Yoshizaki

Division of Shochu Fermentation Technology, Education and Research Center for
Fermentation Studies, Faculty of Agriculture, Kagoshima University, 1-21-24 Korimoto,
Kagoshima City, Japan
Tel/Fax: +81-99-285-3547, E-mail: obana@ms.kagoshima-u.ac.jp

The purposes of this study were the production of new shochu which has the different
odor from the present manufactured shochu and more functional distillate residues. Thus, we
tried to manufacture the shochu made from red koji which is the kind of rice koji made by
Monascus sp. The shochu made from red koji (red koji shochu) has the characteristic odor
compared to the shochu made from the white koji (white koji shochu) which is normally used
for shochu manufacturing and made by Aspergillus sp. There are 27 compounds of the
candidates of key aroma in red koji shochu. Especially, ketone compounds were only detected
in red koji shochu. The time course of key compounds during fermentation is separated two
types. One was increased according to the fermentation periods: ester and alcohol compounds,

another was constant or decreased: ketone compounds.






