FERBEE TS OBBEN
AKRIEE, B ILFnR,
wEE— (BFH)

AEPERIIEB, BBEAVWEEITERBCIVELBZ2EXAZE TS ZLT
REINDIBERGTROEZBEETHY, REOBRBE CHBLIUCEBBICIVAES
NHEBABDAKEWBLIVORERBBAROILEMEERIIEALTVD, RxT X
BERE LTCERXREBOFTERRSOMEN BT ZITV., 6 8BEOLK (L
EMEN R I~ T 740—BEIRIRZu~w bl 7774 —BEEGMIZEDY
MELR, b, TNb68FBEOFXINLDICHL CTHEANICHEAEN 2 R
Lic, BEMHFMARE LT, 2EONEREFERAR (Ames ABR. Ames £ i)
BLUHNEB{ILAR (DPPH HEFH) oRBELLIISOHFLE, TORR. &
ZREBRZIILDE LEABRMOBTIR S IEINERFEFEALCHBLER 22D
BEEETRESZEBHLNLLE o T2,

1. #&

il

ABREERIIB. BEZAVECZETERBCIVGLEBEEAEZE TS T

RMEINIBATROEZEBE THD, “NETIE, TWCEHALMZ PO BlE,
BHREINDHMFBThHhoTe, L2LAR2BL, BEOXABRER 7 —LTCE2ENR
ThHa—NEKEELTEL D77 V2 BBTDHILE-T, ZTOHRE 7 — 513,
"THEBWLESWEOHEBEOREEAILLEFS BT, HEKOT LI —
WEEHE TR KEEROBROZAA—VBIRELEARL TS &EE X
bhd, HE. BREEMORBEIVIEZZTRLOBEXHEICOVWTEZ S OBE R
Rond, 7Tra—n&KELHANTCER, RUALVORY 7=/ —VOBKRE
MERADRREPRONDZLOC R TERE, LALENS, KKBERICEL
T, ABETH 272D, EHEIBEBTHLNLD VA VELIVEARS DDV
CEFEOEATEOBEMHNICEBINREMEEIOEFTVRESIRL TR Y, £ 2
THEAIEZHEMOERERMER S ZEMIIBRST L., ChoEREBERSORERR
ERAREOBEMLZFMIT 2L CAREROBEXORELEZAART,



KBRTE

. FEERE

—RAAIAZ IR NE B #8 (Aspergillus kawachii) % A W72 £ 8 F kB 800g. &
7k 960ml I HLBEEBER 2 B (SH2) 2FMLE, “KERBIZHEERS Y v
Y 1600g., &k A7K 2880ml & L7z, HEESLMHITI—®, 25C., 6 HE. &k 30C. 14
A TCITo, Bidrn—% ) —x XKL —FZ—-—TEHEBL, BN BEEZEBHE
Yol Lz, UEDX D CABRERREIEE TITo k.

0. BXEREREMERS ORE

ThHa—nVIRELZ 10%BICHARLAEBZEMERN - AR v —®HIEICE L.
VIFNANT—TANTERERSZHMELAELOEZREBEY L ILELE, ZOY
PITINEERRMT T 500l ¥ TEME GC-FID (KFRAF LR HEH).
GC/MS TRIEmSH LTz, GC &FiZxx U7 HAE 150kpa, # 7 LIRE %X 70C
75 240CE T3C/min THIBEZR34HRFLL. 28D 7 413 DB-WAXetr(60m
X 032mmi.d.., B/ 025um) FERA LA, AP =7 ar, RHFBOBEEIZ
260C. A7 VU v bHIT 1001 TITo72, £/, GCMS FA v YV =27 va vz
27Uy hVARARZLEUANAITETREZHETER L =,

M. Ames IBEIC X A MEERM O RE

YNV ERTE (Salmonella typhimurium) TA98 HhEx AWIHERRARL T -
o, MBEEERERHWE L LT Trp-P-1 (EFEEE) 27V —F 1 BH7Y 1.5ng A
L7, DMSO IZHM L7 B (BEREMERST). 7 v MFEREK S99 CHEREBER
EWML7 S9mix #WHEH/NABRETESASLL, REOKRBEILX 1mM & LT,
TTIT. RIEEE L TAIR HHBEEAEMZ., 37C. 20 ML 5> Lz, RE
2%, MRBRE RNy T H—MamAb I NVa—AEHIZERE L, v —
i 37C48 BT CRIBERE LA LLZ L AF VUV HEREERELERan =—
Brsts L, HEEEREME (%) ITFTRICL kD, BHEISEBARL L CE
BEEFEYE ChH D 4-nitroquinoline-1-oxide * W72 HFEIL. S-9mix ORbHY
WHEEAXKZHAWE, ¥ EEEYWEO=2 » br =& LT, (9
epigallocatechin gallate (EGCG) % ¥ B E 500 M THW&, Trp-P-1 O ZHEHKM
LEEEFEO L —bapn=—HiT 141x13 a0 =—Tbo T,
MEEREREME (%) = (1- (A-B) / (C-B)) X100
A RE L Trp-P-l MO a2 m =—#
B:HmMHE Loan=—$ (BRER)
C: Trp-P-1 DHZHHEMED am =—H

V. Varyed s MiiREBEREZ AV 72 Ames K ik
BIEEIX Glatt et al”’ 5 DO FHEFHE L TIiTo e, 7. EHERBTHD 3°-
phosphoadenosine-5’-phosphosulfate (PAPS) % 16.7uM (272 % X 5 IZ Buffer B

—4—



(150mM KCl, 15mM Na,SO,. 15mM MgCl,, 10mM Phosphate Buffer, pH7.4)

THRB L7, RiZk MiFB B ¥k ® dehydroepiandrosterone B s B B ¥ (hDHEA
ST) OEBEFEH % 60 g/ml (2725 X 5 BufferC (150mM KCl, 0.5mg/ml BSA,

10mM Phosphate Buffer., pH7.4) TH#HE L7z, S HITHIEE L7z TAIB HHKEE
WrErMmzl-, MELEFEYWHE L L T 9-hydroxymethylanthracene'P% 7 L — k& 7
D 104.1ng ERA L7, HBEIC. RIRED ImM (Z25 X5 DMSO ICEMLER
B (EREMERS) 2/ KBRETCERALEZ, LT, HiE 3 LRAKICIT-T=, B
SRBABRB IO ERES. () b HFE 3 LRKICEBL 2., 9
hydroxymethylanthracene O AHEMLZEFEO AL — D ano=—%X 180+5 o
=——Th-oT,

V. 1. 1-diphenyl-2-picrylhydrazyl (DPPH) T ¥ » V{8 ETE Mk

5% % ) — NVICERE L -4 R B 2.1ml % 500mM Acetate Buffer (pHS.5) 300
pl, 995% =% /7 —/ 300ul, 0.25mM DPPH = ¥ / — L¥#R 300l & & HiZ
RBREICM2 B ISHERL, BAATER., | BFAKAEIE®E T, 517nm TO R
HEZRELL, KEBOKEBEERX ImM & L, REBEORDLVIZ 35 % ) —
NEXRELT, TROLIISIKLTRKRDE, TEBHENRBEABLE L TKEE 25
v MEGCG # W TIT o Tz,
DPPH S VB VEEE (%) = (A-B) /AX100
A: 757 DRNE
B : RERMEE DR E

2. BRERUOELE

A KG BEE B Sk 0 BRM RS
BAKZICLIVEOLN D ABERIT Figure | K RLELIIC, EHBICEHKR
AN OREFNLRENRKLEFTVEERLHB LTS, Fxld, BEXEEOD
BERERMERDOMBBO RO 24TV, Tablel I RLEZLHIC6 SEEORD %[
E. EBLBRE L (BBXR), TORBR., ABEBOFTIR DX, 7TAHra—
NEOMICENBRSEOT AT AVERERFISHERILEBEERL TS Z
ERHBALE, BREEMOMEEBEZFOXFE LD, T, ABEERIIFEICIVWEE X
LN TWVEH, BEMARBRICZ L, Tho2EM T2 EREDHE VM
b Twrwy, 22T, 23 HXEBIVEAELL6 SBEOEFEAM D ICH
LTHBOICEOBEEEZRFT L, SEERE LAEKEEIX. MEERERL
HBILERATHSY, ZHLEFHN Ames BB LV arvbvF U FBESBE R H
W EREFERR L DPPH 79 PNV B EFEMEEICI VBRI LI,

Ames FICLDMEEFRMRARIT. BRRERREVESCT EEHEL L TO
ARREOHLI2MEDE —RAZ )V —=U 7HELLTERARTVWAEZ b, R

_5_



peak compound name mg/l peak compounds name mg/l
no. no.
1 isopropyl alcohol* 0.02 35 n-octanol 0.02
2 ethyl alcohol a) 36 isobutyric acid* 0.45
3 ethyl isobutyrate* 0.01 37 ethyl caprate 0.41
4 allyl formate* 0.01 38 1-nonanal 0.02
5 isobutyl acetate* 0.09 39 isovaleric acid 1.35
6 n-propyl alcohol 1.58 40 diethyl succinate 0.51
7 ethyl butyrate* 0.98 41 methionol 0.48
8 Dbutyl acetate* 0.01 42 valeric acid 0.01
9 isobutyl alcohol 32.70 43 2-ethylbutyric acid* 0.01
10 isoamyl acetate 10.66 44 ethyl phenylacetate 0.05
11 1-butanol 0.62 45 nerol 0.01
12 1-ethoxy-2-propanol* 0.01 46 pB-phenethyl acetate 5.77
3-methyl-1-butanol(I.A.OH
13 ) 551.83 47 caproic acid 0.37
14 ethyl caproate 0.61 48 2-methyl-hexanoic acid* 0.01
15 1-pentanol* tr 49 benzyl alcohol 0.04
16 3-methyl-3-buten-1-ol* 0.02 50 phenethyl alcohol 103.32
17 3-hydroxy-2-butanone* 0.13 51 ethyl myristate 0.02
18 4-methyl-1-pentanol* 0.01 52 caprylic acid 0.30
1-methyl-4-hydroxybenzen
19 2-heptanol 0.01 53 e 0.01
20 3-methyl-2-buten-1-ol* 0.03 54 ethyl cinnamate 0.05
21 3-methyl-1-pentanol 0.05 55 ethyl pentadecanoate 0.01
22 ethyl lactate tr 56 ethyl palmitate 0.11
23 1-hexanol 0.07 57 capric acid 0.10
24 3-ethoxy-1-propanol* 0.03 58 trans,trans-farnesol 0.04
25 2-ethylhexyl acetate* 0.01 59 ethyl stearate 0.01
26 ethyl caprylate 1.20 60 ethyl oleate 0.12
27 1l-octen-3-ol 0.02 61 ethyl linoleate 0.21
28 1-heptanol 0.07 62 ethyl nonadecanoate* 0.01
29 acetic acid 0.10 63 myristic acid 0.01
30 ethylhexanol 0.05 64 dibutyl phthalate 0.01
nerolidol(cis- &  trans-
31 2-nonanol nd 65 mixture) 0.09
ethyl
32 DL-3-hydroxybutyrate* 0.07 66 palmitic acid 0.03
33 ethyl n-nonanoate* 0.01 67 oleic acid 0.01
bis(2-methoxyethyl)phthala
34 linalool 0.09 68 te* 0.02

nd : not detected, a) : Concentrations of ethanol was adjusted to 10% by material method.,
RI : retention index, tr : less than 0.01ppm, *:newly identified
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Figuerl Chromatogram of concentrated Buckwheat Shochu by Solid phase extraction

Table 2 Antimutagenicity of volatile compounds from Buckwheat Shochu by Ames test

and modified Ames test using sulfotransferase

No Compounds Inhibition(%) No. Compounds Inhibition(%)

A B A B
3 ethyl isobutyrate n.d. 34.7+3.7|46 B -phenethyl acetate 34.1+6.8 28.1*2.6
4 allyl formate n.d. 23.6+ 5.2 (47 caproic acid n.d. 40.1x1.7
5 isobutyl acetate n.d. 14.0*+1.5(48 2-methyl-hexanoic acid n.d. 28.6+1.8
6 1-propanol 1243 15.8+3.6(49 benzyl alcohol 14.7+x4.1 202%*47
10 isoamyl acetate n.d. 31.0x7.6 |50 phenethyl alcohol n.d. 283*3.6
11 1-butanol n.d. 28.6+0.8(51 ethyl myristate 353%£3.1 n.d.
13 iui‘::ﬂll_kom nd.  39.4%+1.1|53 ;y‘;‘:ﬁ?tjﬂzene 30.9+3.5  n.d
19 2-heptanol n.d. 30.5+t 5.8|55 ethyl pentadecanoate 30.6+0.2 n.d.
32 fltyhdyrloxybutyrate DL-3- 365451 8.1£1.2 |60 cthyl oleate 31.9%0.7 2.6+0.8
33 ethyl n-nonanoate 333%£7.0 n.d. 61 ethyl linoleate 53.7%+0.5 n.d.
35 n-octanol n.d. 25.4%x4.1|67 oleic acid 46.1x0.4 n.d.
42 valeric acid n.d. 20.7x£1.5 EGCG¥ 76.2*6.2 86.1%x3.0

A : Ames test. B : Modified Ames test using sulfotransferase.

C : Final concentration of

sample was 100 4 M. D : Final concentration of sample was 20 z M. n.d. : not detected. - :

Sample could not be dissolved in DMSO. Value showed means £S.D. (N=3) %

concentration of EGCG was 500 u M.

Final



BZ2OSBTHLELLERBESRALTWVS, S99 #HVE Ames #ETiE, 9 v AR
30% LA EDOHIERFEM %R L= (Table 2) TDOHFT 7 $ L TABZRATNVLEY
ThHV, &b 6 F U TPANRTFAZIRTAEN TH -, RAMELRE
LFOFEDODZF N AT VKT H % no.61/ethyl linoleate (53.7+0.5%) . no.67/oleic
acid (46.104%) IZBWVWT 40U LORERERERR D bz,

JarseFrr M RBEBEBERELXA VL Ames BETIE, 402U LORERR
A% no.47/caproic acid (40.1+1.7%) TR Db le, £/, 20 LORERF
WERTYF L FNIE, KD Ames 5T 9 B P ATHLZDITR LT, MBREK
BEBEEEZH\VWE Ames BETIE 14 0 A BER S Uiz (Table 2), %1 no.46/8 -
phenetyl acetate (28.1+2.6%). no.49/benzyl alcohol (20.2*4.7%). no.46/ § -
phenylethyl isobutyrate (37.6+6.3%). no.50/phenetyl alcohol (28.3*+3.6%) %O
Tz NV{tEYMTHEEREFRENZIB DO, KD Ames  TIXEHE
MR D TEEIRDOLNBD oD LT, HMBEBER 2 A\ Ames
FHTIT 200l EORERFEMEN 4 73RO 541, no.11/1-butanol (28.6+
0.8%) . no.13/3-methyl-1-butanol (39.4+1.1%) OF7 NV a— LVE THWES =L
7.

2 MEOHREREFRMABR T IND 200 EOEM. O H 2R BT no.d6/ B -
phenethyl acetate O H ThH 7=, (B) T hid. MBELERYEL*EZERREDY
BIRHFAFEEALTL2RBMELRHBFREES., SOmix OBIELBRKEZMALTWVWS
Ames IR LT, MBEBBRCLI2BHEORGVWHWE & OB & RIS % I A
L7 Ames RHEOBWIL LD LHRIND, ZOLIC2EORARRRR %
FRTL2ZLTC. REBBORLRIVEREFRIEFAEZRT T L L NAREL LS,

DPPH 7 ¥ # VI EEME

DPPH J VA NVEEEHEDOK R % Table 3 278 L 72, No.53/1-methyl-4-
hydroxybenzene (74.4+09%) THWHBILELIRDONENR, Z7x=1LILEY
T & % benzyl alcohol, B -phenylethylisobutyrate, phenethylalcohol, B -phenethyl
acetate, ethyl cinnamate (ZEBWTHEHITIR oo, 7o 7=V D B
RICKBENBEZD EABLEELEEDZ I LD, FEROKBEST DD
T2/ —NVEODHFEENEBETHD LB I 5, 1-methyl-4-hydroxybenzene @
EM X EGCG (71.0£0.0%) tRABETHI N, WEKEALLBEY I1-
methyl-4-hydroxybenzene @ I1mM (Zxf L T EGCG @ 2.5uM& 40 b Em W2 &
b, EGCG DHBEMHICITRITRWVWRER L 2o 7,

1-methyl-4-hydroxybenzene (30.9%+3.5%) IR D Ames EHEIZBWVWTHLHER
FEEMEBEBINTZDS, MBREBBREZA VT Ames BIEICRB WV TEMSEITR
bhmhrole, ¥, SEOERTHEEARMERABRS L OCHABAEERAR THIC
FHEODLLZY L INVEIRDoRRho Tz,



Table 3 DPPH radical scavenging activity of volatile compounds

from Buckwheat Shochu

Radical scavending

No. Compounds
activity (%)
41 methionol 39+1.3
48 2-methyl-hexanoic acid 34%x15
53 l1-methyl-4-hydroxybenzene 74.4+0.9
EGCG* 71.0£0.0
n.d. : not detected
Value showed means =S .D. (N =3)
*) . Final concentration of EGCG was 2.5 4 M.

Bz

AEBEROBEMK IO WVWTIE, MREBEHOFEIBREIN TV L H
FRUAICTIFIFEAEREI R TR Y, 4@, 2 BYVOREREHEARLE E
ML Z A, KD Ames IETIIABRBERERS TELLEERLRD LN,
MBI EREY AV Ames BETIHIEBAERMER S TELEERIRD LN
LEVWIRBRIC R oTe, o, FEER & ARABEMOIBALEIZ DV TITE.
TIEHDD, AREBOFBENEVW 0L RBERITIABAFEER OB
REMEETFITIAEERAB2ONE (T —2RKEBEBEH)., CNLOFBR IV KELE
FRIIRAEARFEREASCHBIUERAEZ O DZER2EIKST P EEN. L DOFEH
WL EDLIDHI L THRIVUIIAVEEE LTI IRERELSBZ L LN, BIE,
INLDEFEXBTOBELBELOBRIIOVWTHEMIIRFTZED TS, £
e, BRUSNSICHE, £, AR ECE2FEHLLAEABEMICBLTOLOMEED
IR ARBEFIZHD ONTEHBEELTHALNIIL TWVWELZNWLEEZ TS,
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