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Effect of the koji variety of Aspergilius species on the flavor formation of imo-skocka

{Part 2) Difference in volatile compounds and sensory evaluations of ime-shochu

Yohei Suirarsar', Kayu Oxursy’, Yumiko Yosuizax?, Taiki Furacam? Hisanori Tamaxt, Yutaka Wacy! and
Kazimori TagaMINE™

('Bio'c Co., LTD, 111-1, Murocho-Uchida, Toyohashi, Aichi, 441-8087, *Education and Research Center - Jor Fermentation
Studies, Facuity of Agriculiure, Kagoshima University, 1-21-24, Korimoto, Kagoshima, 890-0063)

In order to clarify the effects of differences in koji type on the variety of the aroma and taste of imo-
shochu, we prepared imo-shochu with yellow, black, and white kofi and investigated their aroma compo-
nents and sensory characteristics,

GC-MS analyses revealed that the concentrations of higher alcohols, acetic acid ethyl esters, and sul-
fur compounds were higher in émo-shocku prepared with yellow kaji than those with black or white kogt.
The aldehyde and terpene contents in imo-shocki prepared with white or black koji were higher than
that with yellow koji. Meanwhile, imo-shochu prepared with white koji contained more DL-2-methylbutyr-
ate, and imo-shochu prepared with black koji contained more methyl salicylate and 1-octen-3-ol compared
to the other shochu.

Results of sensory evaluations, showed that ime-shochu prepared with yellow koji had stronger koji-
like, baked confectionery-like, and herb-like flavors. Fina-shochu prepared with white koji was evaluated as
roasted and sharp, and that with black %eji evaluated as roasted, cily, and mild. Furthermore. it was frst
demonstrated that the skochu prepared with different types of koji could be distinguished by their sensory
characteristics in blind tests. From the above results, the empirical fact that differences in the flavor of
imo-shochu by the variety of kojf was confirmed at the chemical level,

Key words : SF8E8f (Imo-shochu), HH (kgji strain), FEERE (Havor formation)
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Table1 GC/MS analysis conditions of the samples (Entech)

Themodesorption system Entech 7100A
Tniection valume 100 mL

GC Agilent 6800N
Column

Carrier

Oven

Analysis time 57.2 min.
Injector temperature 220C
Transfer line 250T
Quadrupole ion trap temperature  150T

Ion source temperature 250C

MS Agilent 59758
Made SCAN

DE-WAX (60 m>0.256 mm id, 025 pm film)
Helium, 1 mL/min.. constant flow mode
40%C, 5 min. hold — 3% /min. to 240T— 2407, 5 min. beld

Table2 GC/MS analysis conditions of the samples (TDS)

Gas chromatography mass spectromeiry

GC Agilent 6890N
Column

Carrier

Oven

Injection Solvent vent
MS Agilent 5575B
Quadrupole ion trap temperature  150C

Ton source temperature 230C

Tonization method EI

DB-WAZX {60 mx0.25 mm id. 0.25 pm flm)
Helium, 2 mL/min., constant flow mode
50°C to 240 at 3C/min. (8 min. hold)

Thermal desorption system
TDS temperature

TDS transier temperature
CIS temperature

280C

-150C (1 min, hold) — 270C (12C/min.)

20T (1 min.. hold) — 260 {600/min.) — 260T (1 min, hold)

— 270C (2 min. hold)
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Table3 The average and standard deviation of concentrations of volatile compounds of imo-shochu

Volatile compounds concentration

Gonpound (uit)  PeakRI Yellow koji White koji Black koji
Aleohol (4)
n-Propy] alcohol {mg/L) 1038 169 = 54° 175 +48° 277 =20°
Isobutyl alechol {mg/L) 1098 659 = 106° 418 %517 517 +89*
Isoamy! alcohol {(mg/1.) 1216 525 +35° 376 £57° 439 £73°
1-octen-3-o0l {ug/L) 1448 169 =11° 69 =01° 271 £42
Ester (18)
Ethyl acetate (mg/L) 885 136 =15° 245 +14° 174 =11
Ethyl propicnate (ug/L) 952 348 =14 654 =74 585 =456
Ethyl isobutyrate {ng/L) 960 707 £271° 440 =23° 290 =33°
Ethyl DL-2-methylbutyrate (pg/L) 1049 497 £091° 1070 055 571 £022°
Ethyl caproate {mg/L) 1233 188 £026° 3.08 0,09 251 £013
Ethyl caprylate © (mg/L) 1437 1.97 033 287 =010° 240 *(.26°
Ethyl nonanate (ng/L) 1535 443 074 652 £053° 632 096"
Ethyl caprate (mg/L) 1642 095 £0.25° 153 +0.10° 121 +038
Ethyl laurate {ug/L) 1838 255 =208 447 £137° 606 %66
Methyl acetate (mg/L) 816 145 £034° 083 =0.16" 1.00 +0,08"
Methyl salicylate (ng/L) 1780 148 *1.7° 201 2.5 321 =17
Isobutyl acetate (mg/L) 1010 274 =107 147 =011° 120 =0.05°
Butyl acetate (pg/1) 107¢ 670 £0.34° 369 =039 314 #017"
Isoamy] acetate (mg/L) 1128 155 06" 94 =06 83 £01°
Tsoamyl butyrate {ng/L) 1262 278 £0.45" 212 £008° 216 *0.05
Isoamy] hexznoate {pg/L) 1458 287 £0.35" 406 =018 324 =036
Hexyl acetate {ng/L) 1260 1.26 =003 0.95 +0.10" 0.88 £0.02°
n-Octyl acetate (ng/L) 1473 315 =0.79° 097 =011° 104 +0.20°
Aldehyde (6)
Acctaldehyde {mg/1) 745 743 £112° 262 +024" 317 £002"
Isobutyraldehyde (ng/L) 407 706 =108° 1274 131" 1014 =95°
2- Methylbutyraldehyde (ug/L) 909 227 £37° 351 £34° 328 +49°
Isovaleraldehyde {ug/L) a10 137 =16* 206 =23° 185 = 18"
Furfural (ug/L) 1459 257 £ 40° 1,108 =204 1,013 =117
Benzaldehyde {ug/L) 1519 131 =20° 117 £1.3° 100 £11°
Sulfur compounds {2)
Dimethyl disulfide (DMDS) {(pg/L) 1067 259 +048 144 =007 102 £020°
Dimethyl trisulfide (DMTS) {(ug/L) 1378 1.06 £039° 054 £0.16° 042 +0.20°
Fran (1)
25-Dimethylfuran (ng/L) 945 208 =021° 483 =228 331 +096"
Terpene (2)
pCymene {ug/L) 1266 0.23 =003 1.76 2000 116 +022°
Linalool {pg/L) 1545 9.65 =0.00° 1355 £2.16" 14.02 + 258
Other {1)
Acetaldehyde diethy! acetal {mg/L) 889 988 =1.4° 439 =47° 447 =31°

Mean*5D {n=3)

The different letters (ab,c) show signifeant differences (p-value<0.05).
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Table 4 Relative areas of volatile compounds of imo-shocku for TDS

Relative area volatile compounds (Yellow Eoji area : 1.00)

etipaling i Yellow koji White koji Black koji

Ester (6)

Ethyl phenylacetate 1746 1.00 018 0.16
Ethyl laurate 1821 1.00 113 1.06
Ethyl myristate 2025 1.00 072 0.69
Ethyl cinnamate 2078 1.00 409 284
Ethyl palmitate 2231 100 0.50 040
Ethyl linoleate 2492 1.00 (.88 0.30
Terpene (13)

Rose oxide 1368 1.00 122 114
Nerol oxide 1459 100 181 198
Citronellyl acetate 1640 1.00 1.05 1.06
Geranyl acetate 1684 100 0,75 0.88
Nerol acetate 1698 1.00 122 204
Linalool 1517 1.00 287 256
Terpineol 1660 1.00 310 260
Citronellol 1732 1.00 0.60 084
Geraniol 1808 1.00 122 111
Nerolidod 2006 100 1.06 101
freymene 1290 1.00 350 467
Damascenaones 1785 100 6.03 5.05
Farnesol 2269 100 .051 0.59
Fatty acid (8)

Caprylic acid  (C8) 2011 1.00 113 105
Capric acid  (C10) 2222 1.00 142 1.23
Lauric acid (C12) 2431 100 141 122
Tridecylic acid {(C13) 2531 1.00 122 119
Myristic acid  {(C14) 2627 100 122 112
Palmitic acid  (C16) 2809 1.00 158 147

{n=3)
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Table 5 Sensory evaluation comments on aroma for shochu with different kajs

Aroma
White #gji and Respective
) Black koji cominon characterestic
Fresh
Powdery
Rich
Baked confectionery
Yellow kaji Kﬁ;ﬁg?m
Karthy
e Chemiza
S Herbal
le'ty Vegetables
e Ciirua Fster
White koji Alcohol : .
- Grasy Dried fruit Powdery
Aldehyde
Smooth :
Light Rich
Black koji Sharp Creamy
Roast Oily
Nutty

Steamed sweet potato

Table 6 Sensory evaluation comments on tasting for shochu with different koji

Taste
Coiiiit White kaji and Respective
Black ki common characterestic
Rich
Thin
Mild
Yellow kajf Reverberation
Grassy
Sweet Herbal
Bitter Fungi
Astringency Grain Mild
White koji Dry Powdery Light
. Sweet potato Balance
Smooth .
.. Pungent R]Ch,
Black &oji Rlosi Full-l?odled
Shvarp Oily

kb, PR TORBEOEMERT I &M
FIEEIhD, HRMEAME X UCEREOEIRICE
HERYEZ OGR, VX EENHASS I UBRSET
Eholl L FRELEESR. LiL, REDhO
N & CHETHBR . A 7 VIS L T iEB o
R HLEL LR, EEAOGEZRITT 5 HES
FEZ bR

56

2-2. EHERVEEENOEETRN

EF AWTIERL L BB O B RrEliow ) O
B Table 512, BROER% Table 6 VR, FH I
oAy e LT, #eh, HE, RER 2.
BHhloai s MGRLTEASh T, 20
Th, HHRTHERY, EQaA Y MHPEEBLIT
B @dadhTh LYE(ERESh, £0lT
HMOFEY, HEF, N TRk EOERBIE P o,

B (202D



B - Bl - 8. ERE  T0A - B .
HEHROEVPTERBOERERCEZTHE (F28) Tl L BERflitozR

Table 7 Identification results of shechu.

The number of panel (n=8)

Answer
Sample

Yellow koji White koji Black kofi
Yellow kaji 733 0.00 0.67
White kefi 0.00 6.33 167
Black koji 067 167 567
—%, BB ICTRBTCETS, REFoaAY  ERERI LA

DEBEL DV LELFERMEN, FOMTIEELLTY
A, O-A b, FyUvHELEOLBEOT A AT

£, BERMIENLaxY Thot, ¥OHT,

BMEIERO 2 0B D, BENES LY —,
B, 2V A0 A Y RN TS . BRO
a2y FAFY ERBICEN L EETh o724 B
HMMCIEFIA, N VASRVEVSLTAY b
HAbhLOIH L, BMBCHEE HAESLTAY—
EViofta A b Thot, AMBErERNIL, &

D -BREEDIZEENCELULTWAY, BRLEEHD
WkicERN B LI Edtbh ol

W L7 BoBRICET 5 BELRES Table 7R
To BHMU T8 AR 733 AAEEE Ay 5ea &
HETL, AEWNEEMUTIEFNLER, 633 AL 567
AEWTHOBRE A EVIERTEW - MoiEiE: &
BT A Z LA,

AIYE TR L 2 BB DS 0 FEHT T < TR
— R CMERASZEERL T A I L2 0, EREFME
DREFIEOZERILIZLDOTHLEZLIONS, &
nET, FREEOBEERCSZZHOMEOLEIC oW
Tk, BBEHLMRCESOTR<ENTELTSH
KEw, Fio, BEHIEE, WETERMHHLASRA
BOMEIZL>TAFY, R LRAELEET ST
B FHIRICLD, FEREEROBOENI EDEN
E LTHEBRCRIESD, HOE), Ben—7H#,
FERE BMMCEME, £ v-Xt, Tyl
OILBEOFROBT, ABRIE, SR B
MBHEA A ) —, FEE, 20— A% EOBREOERD
HRWLERTAOTHOPIITHEDNTEL,

£ #

EERIOMBICAWOA TS, 58 A%, B
RWT, HMESNIT STE—&STITY, EEFC
BT ASMNES - L TH L A2FEHSRUEHRFEMNO

Bl % B1 5

GC-MS IC L AFERMTIE, WY TE—F/OLE
BEERRTPEAL LT, BRT7L2—VB Y U
MIFVIAFIV, EHIEDEENIEToL. AH
BIUEMBMEHEULMERERLTNSRT,
BEDLT VTR FHE, FARVENS ot BH
L ZEHEOETE, 2ERCABRROTIATE
DERABTTRENE ol TDPT, DL2-2AF N
BRER TS LASRMB - I L TRELEROSH DS
ThHh otz BMEIERIRREL A 7 IVEOBREANE
WYL h S, PHEBHELF VAT VTS
Th, FUFVEXAFLOBEFEORMERELR
BoTwiz, 3/, BMECEAMBERLT, 1-
F I FURF BB eERE R ol 2T
A NBEOHTOER Y B L ULBMHASICL S
F#P L UERUOER P, BHEHRENTED
OFETH EEZ N, FEREHC BT MR-
BMNOFERBEMICN L O, BEFSCH5T 2
B & o TP EAIREN TR Z EFR LR E
ol

EREFMTE, BEROE) RER), HOEFY,
RIF, Eon—TREiElshL. AR I UER
Bz, ERLTEER U—XF, FyvHEvoikz
T2 bR Eh o, ABEEEE Yy—T0aR
LY, BEEIA L) -, A8, F)—24
FOI AT PAREHRITH T2 RO A X MIEFY
LU LA EAERL, BEETEFTA, NF02
Lok AV b RALNADIIHL, BRNTIR
B, BEHEvokadr MEGENL, EDREDLE
OBEFRVIELDTHEIDTTA4 2 FFAMIBW
THHOFAEFHFEETHRZEPRD SN, o
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RENTELA, FFERICLY, HOBHICX BERE
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