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Flavor properties of Taro-shochu and the bioactive function of the distillation residue

Chuntao ZeNG', Mendgi Liv?, Yumiko Yosurzaxt" **, Michio Onjo, Kayu Oxutsu®, Taiki Furacamr™®,
Hisanori Tamaxi"?, Kazunori TaxamiNg™®

(IThe United Graduate School of Agricultural Sciences, Kagoshima University, 1-21-24 Korimoto, Kagoshima, Japan,
*Graduate School of Agriculture, Forestry and Fisheries, Kagoshima University, 1-21-24 Korimoto,
Kagoshima, 890-0065, Japan,

*Education and Research Center for Fermentation Studies, Faculty of Agriculture, Kagoshima University,
1-21-24 Korimoto, Kagoshima, 890-0065, Japan,

4Experomental Farm, Faculty of Agriculture, Kagoshima University)

The aims of this study were to produce taro-shochu, identify the characteristic flavors of taro-shochu,
and determine the bioactivities of the distillation residue by comparison with sweet potato-shochu. Peeled
and unpeeled taro were used for the preparation of shochu. Taro-shochu moromi was fermented to a simi-
lar degree as sweet potato-shochu moromi. Therefore, it was confirmed that the taro skin did not affect
the fermentation. The acidity of taro-shochu moromi was higher than that of sweet potato-shochu moromi.
The alcohol yield from the distillation of taro-shochu was similar to that from sweet potato-shochu. The
sensory evaluation indicated that taro-shochu had significantly weaker fruity and floral flavors than sweet
potato-shochu, while, taro-shochu had a tendency for a stronger green flavor than sweet potato-shochu al-
though there is no significant difference between the two shochus. In addition, taro-shochu had more as-
tringency, bitterness, and richness. From the comparison of the volatile compounds using gas chromatog-
raphy mass spectrometry, taro-shochu was determined to contain lower concentrations of esters and
terpenoid compounds, which have characteristic fruity and floral aromas, and higher concentrations of al-
cohols and aldehydes, which have green and soapy aromas, than sweet potato-shochu. Furthermore, the
supernatant from the distillation residue of taro-shochu had both anti-glycation activity and strong angio-
tensin converting enzyme inhibition activity.

Key words © ¥ b 1 E8EES (Satoimo-shochu), FXUSFME (favor property), BHERFMH (sensory evaluation),

BEEAA (distillation residue), #%AEME (bioactive function)
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Y rAER, RE7V7TREOSUATEHERBLY
MM EROWWTH B, M4 EE, BAEIIHLE

TFAE, BATLAEDN LD, EIZTAEPAESH,

BAFBEZCAVEDL-DICIIFLACEINT, REE
ENb, BBIHEELLZBAE, REORERO—D
ChbZERhENPS, BEORSMICIMAT, BE

AdaZ iz L2 BEFBomN b, EmEZEDFEAL,

WEBHEOREZ R L7202, A ELHALAMI
HunDREFRDONTEBY, TOHEHAFEDN—D&
LT, BEERE LTOMNBIHfFENS,

T b A EORERCEEY~OF AT B L -B%ER
INITRBTHLNTEY, RE~OHESHEOMHERR

FRBHMLL L TR OBREFEIRE ST Y,

L2 L%ah s, ¥ M EREOFFFEICOVTHS
P LRI R v, FxE, ThE TOMRICBW
T, ¥4 EOHNEEE LIS I CERE O
FERSTHLE TR TV — VOREEENS
CEINBEERHLDICL, HIELEROBI
BEEECIMIOBENFS L TWBZ LEHREL T
59, Li=tsoT, # A TORBEOIS S BFRICE
B AETLWREIEZZON5,

F7, M RIIMEGEIR S Ry & ED D
DERZTHY, ZORYKICTEHEE (7587
FGIEV) R NI ENEGETHIEIHREENT
w5 Y, BERLECIE, DAAMMENEVE, KRR
EOSARE %5 2 L REERICERNSD A H0—E
WERTEIETT VI VARKROETRLD A LD
BIFfT &I 2 ROBETED 6T I LICR S, &
512, ¥ M BEV YA L HRTT Y T U MHYE
Wz P Y f TR L UASAAEASTIRTR
BABT NI VEHME 2D, BIREPEL S
LEEZLND, ZRBATNVI-VERETED
B T5I1213, HRAARESICBIT2Y 1 E#ER

BEZHELL, BAKELZRLT I LORRITH B9,

FO—HTH M EOHEFBNILEPOZRD A A
WEFEELLICEELZTNERS v, Lzt
2T, ZTWRIAATINVI—VEHLZLPIZY M ED
HEEERE L ARAARAZRET A ERDLN
%,

—7%, BEEEERORIEY & L CHEM & ho BEERS
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W&, P19 4 4 HDB oW RS R RSNz 2
LR Xy URECRH, BEERECL D EEL
BTN TV 5, F, B EE (SDGs)
FRETAHIEFRDOLNTEY, HFEMETHWTSE
B S LA, BEHOEER  oRET L
TBLIULDPEETH S, HFEHICBTY VX2 H
O, FERRNRERSICLVELTYD, &
bL7% vy Eid, BbREERY (advanced gly-
cation end products : AGEs) & % %, #EiLIiZ & 3
AGEs mERIZ, HERFEGIERLEEZL, RAE,
HIUE, BIRTEL, BHBERCOERIIESTSZ
ERGDoTnSE Y, LizdsoT, E4E [HdE L] 12
ERLAEROBERLR EFERICBRA STV S,
B4 FHERNICEIT 2 HE0E b BB LEES
By, SHOEBHECHLY M ERLF Y A £
LHBLESEIRE SN TYE D FT VT VY
v 1 HEEE (angiotensin converting enzyme: ACE)
i, TUVEATF VIO CEKRRTNRTT FEMTL
BWILE ERERZ2RT T VT v TR AR
TLHMETHY, ACEDEME2MEST S & CMlE
DERFWR B EBFESNTNDE Y, #Ha b iq
122 @ ACE HEERF RO SN TBY, KBRS
X UFEBEHIC b ACE BEENEABO LA TS Y,
ZOZEDS, YA EREMC ST LEEB LU
ACE HEFMENH 5 Z L iR sz,
ZZTHRMETE, T M EOHA EL2BEEOFEE
L hfifEs EART L2 ERNEL, HERY
BLY M E (BdD) BLOMNELZEULIERS
FHELATIAE (e l) o2 EYFEE LT
IMEABRBEEET, ¥ A THEOFROFYE R
Wz &®BEAhl, S5 ICEEHOBIEEZHA O
THRET 5o

KBk

1. FREKSLUHEE, FE#

FERT R ERRENE, GRS (BREB) XD
BALZMABREEZEA L. BRREESRTHE
Bty — LD DEEN-BRER S 5BRZ AV,
— AT LS, FCBRR LA WIR D,
MR ORERHAELFER L. #KIE, KRBEERL D
BALHEERERKZERLZ, ¥ M2, ER
BEREMBERE Y Y —KBTEOEG TERE S,

B 1% (2022)
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2019 4 6 BICIVE S /2 @FE “KE" (Clocasia escu-
lenta Schott cv. Daikichi) OBFEFFHL 72, V<
A€, B ‘TR HT " Umopoea batatas L.
cv. Koganesengan) #/h5)E (BIRET) L hEA
L7z

2. Y b EDF LT AMDAE

T M EDOF T UM, EBUTHESATRERIZ
LT M4 Eik, REFELBICCL
REREZEER, H1em® CHBEL2D 02 REICH W,

3. HAAKRER

H M EEINEER L2000 EEE
LML 2RI\ b DD 2 BT AR L7, DI,
ENFNEF MM EEDO)BIUOT MM ERZLER
BT 5. PYTARRBIEERLEZFOTITOIORM
ALz, AHHBRIE, T_C3ETITo7z, — kit
RAHBDEAREAE, 3K 140 g HBEOKME, FH
K168 g & Lizo Ak, Fook163 g & EfpREm
WSmLERELADDEMER L. —kd A AL
0T DRBAE TS HHRE S 72, ZRHERRE
HAT5% YA EBLUY M ERFEAZELEICT
IRFHEEL 2% SBHAY V2 0BLTHIL om’®
WL T’ Lz Yy <4 ETEENL, YA E
700 g BEURAKI2 ¢ % —KdDRIEIML 0
A EHENE, EHD T3k L9080 g Bk
DEAKI1I2 g % —RD D AIIRML7=0 ZKD B A
30T ORMBAECTT HHEREE S €7, BFITE,
RERTROLHH800 g ALz, 79 AREY
BERAVT, BRREAAZEBEEEBIZLVfTFo
720, BEOT V- VERYEEREE (DMA-35,
T ¥ MU= Rh) IZTHIEL, 10% BTFiZ% o7z
EIAREEOREE Lz, BBIE, ATy 74q
& — (BKMPTFE, fL#%5 um, Merck Millipore)
THHBEL, 1 ¥ USRI TRE L. 20,
TN I —VIEED25% (v/v) W% B &9 I BiEKIC
TEKL, BURLAY T LY 7407 —TA8BLI:
OEEE T E L,

4. 5 HDOEBFRBEE
FEEERIE, T O— VREBIIECAERT 2 SR
FREZLHHEBOBRIEIZL Y EHICHET 5

ENrE Fus

CETHELL, BAMIZIR, drxEEULERDE
BE*EHUEL, Z20OBRVEFZEEL-E: 7y b
L7z

5. BBHOAE
RERTHRODAZELCERLE, F—¥58
L7252 A TEBEROREES L UCEBE EZ A< L
A—=F—IZXDEHI L 720 ARBOBIZEIIEZT VLY
AF VYT N—GemE R v 2,

6. HAHF—WAH (FLI—NVEES LVEBEERBE)

bHBTNI—VER, bAHAEE EXBRE £
WEBLVEERTEEOWUEIX, R TESHE
ERIZELTITo 729,

7. ¥EAE
MERZEIIIEERER (CA357 25— VT-08,
UA U, BR) BEALZ. MENEIR 18u-—
¥ — ($24x53x166 mm), EEHIZ 625 rpm D5
HTIT R o720 b HRISTERMICHER L, B—kikeE
L, ME%ETTo7.

8. EREFHE

BB > Tk, 7TV — VIBEEDT25% (v/v) 1T
%5 &S ICHEKICTEKL, AYTLYI4NE—
THBLADOEME L. AEEEHERRTHLS
R L7 ERH O 7L — =k =L BB LT
EHLHFBANLED 28HB, WSHEHED S ERREHE
RFOML 217072, BEAMICIE, BEB AR
DBEEBIUFEEDO 3% (BETSH, Kiex) o
IREVATH b A BB B X Uy v A BEEY T
FICERWICE LN HEEZ T TP TL 5o
IheREL, BRABOLVHE &Y 7EHE (H
B, BER BEE ILIE BE TLI-LBL
URERR), BRSIEHE (HEE L, ¥k &% Bk
CgE) 2HHLT, BE 13D/ SRV TERDM
EEGHTAERMZEITo 2o EM4RITIE, BEHY
¥ INERERETRET, FRENOBEY T
DEWRHEL 6 &R 0=KU%uv, 1=5272IC, 2
=5\, 3=1LE, 4=5\, 5=FEFITHR) TEMME
L, Boni7— 5 OFFEzE L —F—F ¥ — MR
L7

703



BB A R BE - T EB - BE Y M BREOFREE L IR ORI

9. BRRPOAELLUVEERIN

BB Y TIVOBRRSORES L UEESITE,
Stir bar sorptive extraction # (SBSE i) & E#E %
LiHRz0< 7974 —BHESHE (GC-MS)
WL DT otz BRI Y IV, Ta—VREDN
25% (v/v) 123 &) WREAKICTEARL, 207
LYy TANE—TAHBLAEDOEER L, T~
VE TS, TRAFNVEBERS, FAXRVEEW9
A, TOUTe N3RS, BRRHERE 3 M, Fofi
4, GRS EER L7z, MEREL L U4
Hid, BESOMELABITLE-72" K D—
KFEE X, AgilentChemStation ¥ 7 b7 = 7 & NIS-
T05a VAARZ v VI A TTY -2 L Y fTolze &
XFHETH A Odor Activity Value (OAV) X, ¥
YIWIZEENAZILEYOREE FOLEY DA
EEE TR LAETER L.

10. ¥E{L;EM B LU Angiotensin I -converting en-
zyme (ACE) FAEEMOEIE

H b A BB T 3Ty v A BEE % 4800 xg
T IS5, EODHELTELNL EES X UKl
DHTA2OT T 74 =12k A5HEEG % REY
YITMIZH, BUELIERIR, ZV TV Fe R
WKEBTNTI OB EHIET 5 ENTES
FIVTIHHELLT A Fy P (F)ELTITR
F) (ZXE - 140, TR 2HAVTHZEL.,
ACE MEEM, ACE EHEENZES v M (F{2b
ZWFRER, AR RV CHllE L 2. WEDFEIR,
o 7o b a—VIZEL,

11. SEPABEADS 5 LVOY NI T 1 —i2&?3
HLEBEROSHE

10 T L7z BB CHEERE & D155 7 13 500 mL
2t/ — L3 (500 mL, £ 6 cnx60 cm,
S, W) eFXRELLT I AN T A4 L 7
WH®ITKE 1,000 mL %3 L, FEWAES % B L7z,
MWTLE /= VIBHIZ & 5 0-995% (v/v) O =
TV MITHESN0 mL THEM LA, T¥
J = VTR & BAMEE 200 mL oS EL, 55
N7z 25 R XT o 280 nm 2BV BRAEESEIT
W, BREY -2 i ko, TEORESE, O
—F Y —INRL—F —|ITLy )= Vg, B
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L7zo MG~ TS HTICERT 5 £ T -20C TR
ﬁ L7

REBRELUEER

1. Y b EREOLAHES

I M EREEOMLAABEE X RETT 57012, ¥ b
LAEDOF YT /MEKRFELE L. ZORKHR, K
METHWEZELLY M 07T 2 7 ik 20.8%,
KGEIL T48% THhotze BLY VYA EOT VTV
fifiid H A B IEE R SR 0 RAEY 312% B £ &Y
e 3.8% DIE L VAR 275% L BEHEN, KFTE
L 664% TH 5V, ¥ L EDF YT UMM, FY
LEDENLYVENDDOD, KFEEVFBVI LD
FY v BHEEOEAARAGESEICL, BEIKRD
BHTNA—=NVEHPRABREL 225 L)% M1 5
B OHAAREAZRE LTz, EEMIZIEYY <1 T8
BHIZE LYY <A €700 g BLUPRAK3I2 g 72—
WD BRITIAT: (FEBRE 20%, BAHKFE 66.7%)
DI LT, F MBI ERRHEROT Y TV E
YT THEERSICRLLITED D FEE
LY M ERIIY YA ELD 280 g%V 980 g
IR L, BIL 2 RAIKE 280 g ST LT
L, BAKILU2 gE—RLAARIEML @5
& 14%, JAKEE 25%), LBEODIZY Y~ AL E
BBt O/NHARRER D T o 720

2. $AHBLVEREMA

YA EREOLRAAREESZEIIL, ZKkLA
ADT NI — VEHENT Y <A THE L REECRS
LR L2 S B ORAARE TIE, BRAKSEH
BN R ERLALOMENTL &), BERCE
BrhfrociiurbBeaihi, I TRESB
LUOEBIET 2 EITo 70
TUI—-VEERELBEELAL LA, ZKREAAR
—HETH YA EHEE D AAORENS—FRL, T
b A EHED B AITR BP0 72 (Fig 1A)e U<
A BEIBBCHHL LTy T ricy e A g E
NBB-TITFT—EMPMERATHIELIZED=LI—2R
BEEICERT S Y, BEROTV F—AEER,
9% (w/w) £hbZehb0 Huwq TERD
HEHRDOZRAAABEHZROTN P —ZAERIZH 5% TH
by SNEHOBRVESLHPIZIN I —ANETEHL

B % (2022)
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(A)
150 r
@ e daeeeeeet PR ok
p L —
S 100 | Foi--1--% A
3 ']
o £
o H
® 50 b ----Taro
g -":/I Peeled taro
y= S s Sweet potato
0 i ; . " ! : A
0 1 2 3 4 5 6 7
Fermentation day (days)
(B)
40 r
Peeled taro
— 30 -+
e 1 N Sweet potato
o
=
> 20 T
2 I x —=
s o Feeerene Toeeeees 3 IRT b I, sisunise b ST
> 10
0 . . i A . . )

0 1 2 3 4 5 6 7
Fermentation day (days)

Fig.1 Time course of alcohol fermentation and vis-
cosity of second moromi.

(A) Alcohol fermentation. Alcohol fermentation was
monitored by the amount of carbon dioxide gas gen-
erated which measured the reduction in the weight
of the fermented sample every day. The integration
curve for the weight reduction was plotted on a
graph. Vertical bars indicate the standard deviations
of three independent experiments. (B) Viscosity.
Broken line, solid line, and dotted lines show taro,
peeled taro, and sweet potato-shochu, respectively

BT E L1108

BEEL L2 L CHRESRESNZ LYY T
1 EHHHOPNREBLREDE» o BB EEZ O
2o Y M EHEDAAOEED 2HEICIZY Y <A
EBER OFBEZBIZBEVOWEZ EN S, F M B
Bf b A ADORBRBITEEL T LRI Lz, 3
EERBIZVWThodbAA 1 2 HE T TR
BZEIN, ZoRIBLMLIETLTEY, EEIXHE
BL Tz, BERTHROZIRD A ATHRERE, S,
bAART NI —=VET Y <4 EERIEL, YA E
Bl (EHY) HReRBENMEL Ro/zAs, (ZIZFTE Y
BYORENSTEZ BT L. T2 b A EHEET D
HHE, YA EHREDLAALBERSEOSER
(Feht) ERTHERTHY, INOLOREEDPLERER
TEML A RAAREYHEETRETHSL &, ¥ A
EONEB L UHEIOEWEST I REE R ET 5 2 7
W L PRSI NI,

b AHADETRERE ERFIE, VM EDHH»Y
VA EEHRTEDP 72 (Table 1)o FT720 5 A8
i, Y M EOFFT YA BLRRTEDP o7,
M EEF YA BIEINLEHEREEL, BE
BMZERSRI Y ENZEN06 g/100 g4AEF L 04
g/100 g EELH MM BICRR L ABBIEINT
WBZERGhoTnE Y, HY L ELY BH b
A BICELKEINIERERT) VTHTHY, bAHH
BENEL o rERO—2ThbEEZ N, B
BiE, 32A0BCERESCEKPH, BEEE Vo7
AN VARETICBWTHEIET 5 Z & THERRO A At
BB EPRESNTVS B, LdtsT, ¥
N ETREEOHAABEEICL 28 A ADEE
EREL ko2 b, 7 b N EFEHNIRS L2 KW
bHHpH MFEROETICA ML AR5 2, AHED
BT %6 RO A REDHEIN L2 & F 2 bl

HEAEE, Ty~ EHRELAALIDY A ELE
B b AARDFHMBEND DD, Fd) OFEGHEETITT
90% DFEEHEERL, B LOEEBEHEILI0% %
Bz Tz (Table 1o ¥ M EDOIHRD 5 AKX
BWb OO0, FEEFETTHICONT, REMETL,
HEEREAICRT YA EOZKRD AADHELITIT
FAED LLIERRBVWRETH L LPBESINL
(Fig. 1B)s ¥ M ED R D A AFEE D BEE D ST
CHIETLAZERELT2oFE2 505, —2HIE,
I A EEEO KD BRI, RAKEDID RO
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Table 1 The analysis of moromi and distillation

Taro Peeled taro Sweet potato
(Moromi analysis)
Alcohol content of the moromi (%) 128 = 0.1 134 =03 145 =03
Acidity 89 £ 0.2 89 £ 0.2 69 £ 0.1
Volatile acidity 19 £01 20 £02 1.7 £01
Total sugar content (%) 14 £ 01 1.3 =01 14 =01
Reducing sugar (%) 0.33 = 0.00 0.32 = 0.01 029 =0
Total yeast cells (x10® cells/mL) 1302 1.7 £ 01 2303
Viable yeast cells (X107 cells/mL) 14 =01 25 * 02 6.7 £ 1.1
Survival rate of yeast cells (%) 108 £ 15 146 = 1.0 287 =2
(Distillation analysis)
Alcohol content of the distillate (%) 296 + 54 347 =11 343 = 1.0
Volume of the distillate (mL) 3155 + 596 2845 * 6.3 2963 = 11.2
Alcohol recovery by distillation (%) 893 = 1.1 923 = 1.8 945 * 14

ICHEHOMENE 2 o/z0s, EEIELI LT
T T DERDER, RKIPETTHI ETHEL
H A EFOKRGVEHKE LD, HEMETLAL
Ex oMz, ZOHIE, M EOHMWETHLT
SEIHT Iy UHFRERICHB ORI L 250
ZUF, KEASMET Lz Z L% 2 S Nize Aspergillus
oryzae £ V&SN HIE, EWEHEE SRS AR
EECIEFHRESINTEY, 20 TIE T
T8V ESIHT ABE TH A a-L-arabinofuranosi-
dase bH 5P AFETHCEHHEHEICBVWTLT
TEIHT Y8 Y OGREEIEERL LTV

(A) Odor

Aocohol

Milky

Sour Froral

Sweet” " ""Green

B, TIE/)FVFUEFHTE B 220D a-Larabi-

nofuranosidase ¥ £# 5 Z L BHE STV S Y,
L7222 T, ZEEFICHIE D o -L-arabinofuranosi-

dase (&N TIEI AT I UGBS NIZZ LT,
LB ADFERTAMEST LAz LR E Nz, L7zdSo

T, BHFEOKEED S b A EHEEOMAKREICE

WTH Y <A EREOLARREDT Y T U tix 5%

WCEELTY, THRESCELEVTRTH S Z LA

maI3niz,

(B) Taste & Mouthfeel

Sweet

-+-Taro
——Peeled taro
--»--Sweet potato

Astringency

Bitter “"Richness

Fig.2 Sensory evaluations of taro, peeled taro and sweet potato-shochu.

Sensory evaluations were carried out by 13 panelists. The panelist evaluated the intensity of odor and
taste. (A) Odor. (B) Taste and mouthfeel. Broken line, solid line, and dotted lines show taro, peeled
taro, and sweet potato shochu, respectively. Asterisks (*) showed the statistically significant difference

(P < 0.05, student’s #test) between sweet potato and each taro-shochu.
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3. B b EHEOEFRIFM
¥ b A B OBROFEEHLNITE720ICE

RERH & 1T - 720 BREFHMEAEEE, &Y 7HE (HR,

REER, EE IV BE TLa-LBIUYE
B, BRSTEE (HBE F1L, FWR &K BIUE
E) BEH Lz, BVICELTE, 7hVI—iEER
2BE, TRCOEHTHE?2 () UTTHY,
SEMICHEIMEN 2 LGP0 7 (Fig 24). 72
BiZoTHWERIMECFMENLEESF 2L, 7
TOFRL ZITHEICETHILIFD o7 EHD
FEYRIEEEN PRV OO (P=0067) ¥ 1 E
BEENZBRVEMASERD bz, FIWFEROFT, ¥+
A EBEENEEROEFTRI Y < 4 EHEENI L2 VW IF
BTHBHI PRI MM EHEORDY F
iR LI,
B LOED, FHNERTHIERLINVIHOE
KR 2 AEES RS NIz, —F T, YA E
BEEHEY b A BHEE & R TIERR & REFWHBV &
PRERENTzo WRTIX, W b A BHEEITT Y <1 T
B & D bH IR S X UHER, BIE S 2SR ER D
Ao, BIRZEAU#EEOTO 7 74 VERLE
(Fig. 2B)o BlEDZ &h6, 14 EHERIIINE
TO [FHET] L IZERAEHMNLRERREEELT
W5 ZEHHEREE N,

4. Y b TREOFEHRBED T

GC-MS #iH 6 49 B (Tha—VETHRS, T~
AF N3RS, TARVILAW ORS, TATFR
V33 Bisr, BREVEEEE 3 HiG:, Zofh4 B 2 2E
L7z (Table 2)o % b A EHEENE, F V<A EHEE L
DL DEF BV TERENMEL, Bicza7n
BB LT NWRUALEWTIE, S0V <1 EHER
I v dhhoi, BAEMICIE, Y/ ERELD
bOTTREULED R VWESE LT AT VELZ RS
(ethyl butyrate, ethyl 2-methylbutyrate, ethyl hex-
anoate, ethyl octanoate, ethyl dodecanoate, isobu-
tyl acetate, asobutyl hexanoate, isoamyl acetate,

hexyl acetate, 2-ethylhexyl acetate, n-octyl acetate,

methyl salicylate) #%, FIV < {L&M 6 B4 (linalo-

ol, geranyl acetate, geraniol, rose oxide, nerol ox-

ide, myrtenol) 283 o7z,
TRFVERBRIC L ) BREECER S NS,

FNTE FI10F

BIZRCER 7O 7 74 VW THo 275,

;A EBEET S B ADOBERREEST Y <1 THRE D 5
HEDH06~07 A%, EREDY Y < 1 THE
bAHHKI N 02~04 Lol EpbI ATV
BFHOEREWEL Zo/zbEZ2 b/ (Table Do —
FHTC, 7Va—VEE (1-butanol, 1-heptanol, I-nona-
nol) BXU 7NVt F#E (Nonanal, decanal) ix%
M ERENCE S EENZEMICH o 72,

ZLEHOBCRESSER L7 OAV i, MgEE
EhET, UWEFIZBWTOAVHFLIEB A T,
<A THEETIE, QAVY 1 2z, oY A
THE LD S I3BULLCEETNBHGE LT 8K
FHotze INLEHITHD OAVILEBZ ADD
T & W IE 2 ethyl 2-methylbutyrate, ethyl butyrate,
ethyl hexanoate, isoamyl acetate D 4 445 1),
TRCY TR F v T, NFFiEHFeRER
OFEESDOMEWTH 570 OAV A1 LLE 2 R
D4 & LC linalool, geranyl acetate, ethyl octano-
ate, B & U 2-undecanone M 4 H. 5 Tdh - 726 Ethyl
octanotae I HWE ) P REEOEFSREE L, linalool
& geranyl acetate i3 71 VXV RNGHEOFREH L,
2-undecanone XM 7 EHOEFREET 5, b
LA DOBELFIFELT Y ~ A EEEE O RERPTEHE,
HEOERHEIE L 2/RE—FK L. —H, ¥
M ERERICBVWTOAV A L 22, oYy~
EHFEHODO LY 13FU LB VRS L, I-heptanol,
2-phenylethy! alcohol, decanal @ 34 T& o 720
l-heptanol FEFERZ b DLEWTH 5. M1 EhE
Ef OEHDOFE Y 1% 1-heptanol IZERT 5 Z & ATRE
37z, 2-Phenylethyl alcohol 1IN ROEBEREZHT
L{LEWTH Y, decanal iZH Y FUBB LUy
UHOEFEREETHILEMTH D, Vb EHEEOR
FHB L UROFT D I3V Y < 1 BHE X ) FlIYE
(ol VL ERBIIEINL AT IVLEY
PEOWREFEFRICEE L TWAE I EITRENT 1h
BOFELKIEM%  © 2-phenylethyl alcohol &4 1
EHEENCZ <, linalool & geranyl acetate 3%V <A
ERFICEEENTO R, TSRV TRS Y b A
EF VYA EREEICEZICZNDOTIR 2o
72o L7280 THY < A EHREOH e SEMHIE
BHIZE < o/ BB & LTI, linalool & geranyl
acetate DL L 72FESELELZ LILLBHBDT
HolrtE: bz,
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Table 2 Volatile compounds in shochu.
Concentration (pg/L) Odor threshold OAV

Compounds Odor description m/z Peeled taro Taro Sweet potato (ug/L) Peeled taro  Taro Sweet potato Ref
(Alcohols)
Isoamyl alcohol Alcohol, harsh, bitter 55 176,763 + 31932 175273 = 45811 172,238 = 34291 64,000 2.8 2.7 2.7 23
1-Butanol Medicinal, alcohol 56 4264 = 771 3943 = 1113 2,756 = 624 420,000 0.01 0.01 0.01 23
1-Heptanol Green 70 74 £ 17 63 £ 16 51 £ 28 54 138 11.7 9.4 24
1-Octanol Fatty, green 56 239 20 £ 11 34 £ 12 1258 02 0.2 0.3 24
1-Nonanol Oily 56 56 + 16 54 = 21 46 = 9 454 1.2 12 1.0 24
2-Undecanol Fruity 45 nd nd 8§ £12 Nf - - - 25
2(~Phenylethyl alcohol Floral, rose 91 82,648 + 25762 73,325 = 20920 62,509 + 18435 35,000 24 21 1.8 23
FEsters.
Ethyl butyrate Strawberry, apple 71 377 = 59 433 = 57 510 + 56 55 8.9 79 9.3 26
Ethyl 2-methylbutyrate Apple, sweet 102 36 =7 47 = 12 53 = 10 2.2 165 214 243 26
Ethyl isovalerate Fruity 88 S *2 7 %3 6 =3 2.6 21 28 21 26
Ethyl lactate Fruity, lactic, raspberry 45 1,928 = 250 5623 = 3453 1,633 £ 287 14,000 0.1 04 0.1 27
Ethyl benzoate Fruity 105 24 = 03 25 £ 07 25 = 04 575 0.004  0.004 0.004 28
Ethyl phenylacetate Rose, honey 91 33 = 04 31 = 05 25 =05 100 0.03 0.03 0.03 29
Ethyl hexanoate Fruity, floral 88 133 + 34 192 = 33 218 = 39 42 32 46 5.2 23
Ethyl heptanoate Fruity 88 28 = 02 28 £ 04 25 =07 220 0.01 0.01 0.01 30
Ethyl octanoate Pineapple, pear, floral 88 298 * 24 574 * 162 856 + 208 630 0.5 0.9 14 23
Ethyl nonanoate Floral, fruity 88 12 =2 14 £ 1 16 £ 2 1300 0.01 0.01 0.01 25
Ethyl decanoate Fruity, fatty, solvent 88 51 = 8 50 £ 9 77 £ 16 1,300 0.04 0.04 0.06 23
Ethyl dodecanoate Sweet, floral, fruity, cream 88 24 + 06 18 = 07 27 13 260 0.009 0.007 0.010 31
Ethyl palmitate Fatty, rancid, fruity 88 20 £ 19 03 = 08 01 =03 14,000 0.0001 0.00002 0.00001 27
Isobutyl acetate Sweet 56 32 =6 38 £ 8 64 £ 8 1,605 0.02 0.02 0.04 28
Isobutyl hexanoate - 99 07 £ 01 1.2 £ 03 180 800 0.001  0.001 0.002 32
Isoamyl acetate Banana 70 1613 = 350 1,899 £ 445 2,652 = 433 540 3.0 35 49 23
Isoamyl hexanoate Pineapple, cheese 70 tr 0.13 = 0.03 0.22 + 0.03 1,400 - 0.0001 0.0002 27
Isoamyl n-octanoate Sweet, light fruity, cheese, cream 70 92 + 25 95 = 30 81 £ 28 125 0.1 0.1 0.1 28
2-Phenylethyl acetate Floral, rose 104 1973 = 440 1,966 + 386 2,141 = 506 2400 0.8 0.8 0.9 23
Hexyl acetate Fruity, pear 56 23 = 04 30 = 08 43 %= 10 1500 0002 0002 0.003 33
2-Ethylhexyl acetate - 70 6.0 = 0.7 86 = 1.6 91 =21 Nf - - -
n-Octyl acetate Orange floral, jasmine 43 35 = 03 47 £ 06 61 =09 50,000 0.0001 0.0001 0.0001 33
Methyl salicylate Mint, herbal 120 nd nd 58 + 10 560 - - 0.1 32
(Terpenoids)
Linalool Citrus, floral 71 68 = 1.1 66 = 1.3 135 = 28 14 05 05 1.0 26
Citronellol Cirtus 95 123 = 21 131 £ 35 140 £ 29 580 0.02 0.02 0.02 26
Geranyl acetate Rose, bergamot, lavender 69 87 = 06 122 = 21 164 = 2.3 9 1.0 14 18 29
Geraniol Rose, frral 69 246 + 31 202 = 10.3 287 = 135 72 0.3 0.3 04 26
Nerolidol Floral, wood 69 43.7 = 86 475 * 105 485 = 13.0 1,000 0.04 0.05 0.05 30
Nerol Rose, lime 69 59 = 0.7 60 = 09 101 £ 1.2 1,900 0.00 0.00 0.01 26
Rose oxide Rose, sweet 139 nd nd 01 £ 00 0.35 - - 04 34
Nerol oxide Rose, apple, citrus 68 nd nd 346 =72 80 - - 04 35
Myrtenol - 79 nd nd 554 = 215 Nf - - -
(Aldehydes)
Nonanal Green, sweet 57 53 =18 44 * 12 tr 15 0.4 0.3 - 25
Decanal Ctirice, soapy 43 95 * 34 82 = 26 56 £ 31 1 9.5 82 5.6 25
Iz‘urfur)al Bread, sweet 95 417 = 93 395 = 76 342 * 163 14,100 0.0 0.0 0.0 28
Acids
Octanoic Acid Sweet, cheese 60 920 + 183 1,027 * 253 1,064 + 280 2,200 04 0.5 05 31
n-Decanoic acid Fatty, unpleasant 60 778 = 78 827 = 121 899 + 141 15,000 0.1 0.1 0.1 35
1()odecar)mic acid Dry, metallic, laurel oil 73 211 = 30 251 = 47 283 = 57 7.200 0.03 0.03 0.04 27
Others
Phenylacetaldehyde diethyl acetal Rose 103 39.0 = 57 24.0 = 44 17.7 £ 29 Nf - - -
Isovaleraldehyde diethyl acetal Fruity 103 51.3 = 105 445 = 120 344 * 33 Nf - - -
3-ehoxypropanal diethyl acetal - 103 346 = 89 407 = 95 253 * 64 Nf - - -
2-Undecanone Tallow, musty 58 28 = 0.2 34 = 04 81 = 1.0 7 0.4 0.5 1.2 29

The samples were used after adjusting the alcohol content 25% (v/v). nd, not detected. tr, trace. Odor threshold obtained from references : [23] Oishi,
2013 : in 25%(v/v)ethanol, [24] Giri et al, 2010 ; in water, [25] Welke et al, 2014 ; in 10% ethanol, [26] Osafune et al, 2019 ; in 25% (v/v)ethanol, [27]
Salo et al, 1972 ; in synthetic wine (11% (w/w)ethanol), [28] Ferreira et al. 2000 ; in synthetic wine(11% (w/w)ethanol), [29] Buttery et al, 1988 : in
water, [30] Zea et al, 2001, [31] Osafune et al, 2021 : in 25% (v/v)ethanol, [32] Buttery et al, 1990 : in water, [33] Li et al, 2008 ; in a 12% ethanol
mixture, [34] Takamine et al, 2011 ; in 25% (v/v)ethanol, [35] Guth, 1997 ; in water/ethanol (90+10, w, w).
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5. % b A EREFAOHEEN

F ALYy A4 CHEERIL, WL DIEEKRE
R LIS A0 bz (Fig 3A). (720 b4 E
BEETRA & T, < A EHEEHATR B LIS
ERL7e VM EED D LB LOSREHIHREL
EHEICRE RZRBO N L h ol THETITRE
B, FHERAB L OEBEE IOV THAE LIS AT
ARONTYS Y, ZOHETIE, TLTI Vil
TYR—RA%&EH7- AGEs DAt &, KEEER
WZIE & A EHAE LB 5 Wik d o 7258, ELE
BB & CZBEHIC B WV CHE LB RS
THILPHRAESNTWE, AFETIIRRORIEZ
FEFREIN TS 7Y VT V7 FHR AGEs
ZEHMEL TWAB I S, AT L OBEIIEES
BHTE LW, <4 EREFICB W CHELETE
BhHbHIET—HLTW T L EBLIUYY
<A EOEBEHRIIBOTR MIET7T V7 I /IR L
TNV aA—R% A7z AGEs DFFEAEh, H b
THERD 50% MERE L 1.677 mg/mL Th 5 DI
LTH YA EHRDFNI 12084 mg/mL & EH S
NTBY, 3 EWEROFIL ) P LEEIE
TEATRENTVS ", BB OFRELIERE & 13—
LTBLT, Y IMEBIZETNAPELICERT S5
PPBBIIBWTEI L TWL I EPERBEEINT, £
7T BEE & b IR ERERIC ACE HEE SR X
hiz (Fig 3B)o 10 EFROBHOFT, v~ lE
BB ACE FEERIZY b4 THEHOZNLITIT
FMEETH o720, BHRREE (100~500 55D
DFEBTIE, ¥ b EREO ACE HESRIZY V<

A EHERH L VE L, KdHY B LU LICERZ <,

ACEMEEEZ2HOI L BHRI NS, BEHAE
500 HRL 724 7Nz BT H ACE FEFE D
THRBOLNIZ L HY A EHEEHID ACE HE
HHERERICBVI LGP oe Tz b
4 EEDH Y OBEBERIIE Y ACE BHEESEZ R L 72
A EED ) OBEEPSTHAB L LERY
SEPABEADS # S Az 0~ My 574 — 28 L, &

E%1{To72s 70 25 A5 5 Fraction 1-7, 8-14,

15-19 8 £ 202504 EHICE &/ (W41~
1V) (Fig. 3C)o FBEES &L 5 HH D ACE HERE
HRHE L. £0MFFR, ACE HEFEHILFEREH
TESOHFES RO SN (Fig 3D). FES

ENrE FuE

IBLT I ICIIHEEE DRSNS (Fig 3E).
B4 EAIBLUOIICRARTFFEEETN
HTLERHERLTVS (F-2I3R8%wW), ACEM
EEEEARTYWEL LTRTF Fid4 2 ERP B
HEIRTBY, BEBIUHEEN»S EESATY
BB, St SoLRZREELHED, ACE HEENES
S UL ES T 2HAORE2 EO TV LE
BHb, INHDI LR b A CHERFIIREES
HTHEIEYE LTHATER TS S Z LIRENT,

L

REFZETIIY b A BEEOIE L FHESS L O
B OB OER 2 RA T P4 EDF Y T UH
FHEL, VU~ CHEBOLALEERSEL L
ZROAHOT NI — VERSEREIC RS LD 0E
BERHkoFTy 7B AbE, S5ITRIKDFE
LR ARERTY b A EREZERAATE, YA
B, &0 (EdD) T2, EiEBRWAD
D (FERL) s AW #EEL, Vv~ TEE
EHB LU e b M EEEODAHE, TV B
BfLIZIZFESICRBE L2 SO 5 A T4
BB L UHEIE BB R E 5 2 v 2 L DHERE
SNTzo FH MM EHEEHOLAABERYT YA E
BRLDIEL, SN TORSHPEROEZTIZA b
VARG Zzj2bEZ T, BEBBIVYSLELDY,
I M EOEBEEFENDOD, +HEETELE
HEF L7 BEOERME D, ¥~ BEEE &1
NXC, M EREOF DITERITEN D L AT
Hole BRI, ¥EE, TR, RESIBRWERTDH S
ZENGIrot, BERWSHN LD T b1 THENS,
FY <A B L) REFPEROBTVEET LA
TEEM R T VR ALEMOEEL R L, —HTE
By r VBROBEYEETHETVI—ALRTLVFR
FEESLCELIEPHALP IR o720 MAT, 1A
EREERO LB, PubE G L v ACE HE
EUEHEOZEEFHA L, SO EPS, YA E
PR OFWRILY Y < 1 CHE & L CEEIHRL, B
EFLEBROF ) PR LEODS, &L LT
ETOHEBIZHEGE , HEFPNTWE Z AR
ENfze EBIZH MBI, BEEHEOEINEMH D R
TELFERTHD 2 EFREN,
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(A) Anti-glycation (B) ACE inhibition assay
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Fig. 3 Inhibitory activities on albumin glycation and
ACE inhibition. A, Anti-glycation activity in the su-
pernatant of the distilled residue. B, ACE inhibition
activity in the supernatant of the distilled residue. C,
H the chromatogram of the absorbance detection (A =
o
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Fluorescence intensity of AGEs

280 nm) by the fractionation of Sepabeads™ SP207.
D, ACE inhibition activity in the fractions. E, Anti-
glycation activity in the fractions. The deionized wa-
| Il ter was used as the control. Aminoguanidine is a
positive control as anti-glycation. DF, dilution factors.
FT, flow through fraction.
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