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Anti-allergic effects in the stem of burdock in Hyogo and
identification of the activity compound

A OBRED, BiE RED, &E =72
Ishikawa Honoka'’, Maeta Akihiro”’, Takahashi Kyoko®’*
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Abstract

We searched for local vegetables in Hyogo prefecture that have anti-allergic effects and identified
anti-allergic components.

Decansho-green onion (Allium fistulosum), soft white udo (Aralia cordata), asakura-sansho
(Zanthoxylum piperitum), petchin-melon (Cucumis melo var. makuwa), aboshi-melon (Cucumis melo
var. makuwa), short root burdock (Arctium lappa L.) were extracted with hot water. The short root
burdock with the strongest anti-allergic effects was fractionated by the ethanol stepwise (10%, 20%,
40% and 99%) method using a reversed phase separation column (Diaion HP-20). Anti-allergic
components were identified by mass spectrometry and nuclear magnetic resonance spectroscopy. The
suppression index of degranulation used B -hexosaminidase in a rat basophil leukemia cell line. We
found that the 99% ethanol fraction of burdock stems had a strong inhibitory effect on degranulation.
From the results of IC;, and HPLC, we estimated that the peak at 23 minutes was the anti-allergic
component. The anti-allergic component had a concentration-dependent inhibitory effect on
degranulation and identified the component as “onopordopicrin”.

Therefore, we suggested that burdock containing onopordopicrin is a local vegetable with anti-
allergic effects.
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I AR AR o AETSHIAG, SFRERR B o R I
EEHAMMEIGEZEE (FceRl) 3%H|WT 2. 20
ZREBIKEE LT mEAEIgETURIc S bz 7 vy
FUMESLTEBEND Z LT, ZAKBEDR
2 D MREELD v 7R VRERE A IREN T 5. %
DOFER, BRI, HEERIrLe XX I v g
I N YR EDLREEME SRS e
AZ IV, MENE, MEZBEOTEICL2E
B, JUESLTHILE O ERHIEEHET 2. 7
VX —RSE T VI E L CFce RIBHKIRT 3
7 v MFEERE %A (RBL-2H3#ME) % H
Wa, IgEItRE 7 VvV v IR 52 LTk D
JRERLSFES NS Z LML TWS., RO
FBELLTB-~¥Y I=2—¥ (B-Hex) »IE
S0z, B-HexiEZP-TiEEEH#ET CoiH
FEABETHY, BERROL 2 X I VHE L HH
Ererd?t.

B LRy, ARV LT VAR ML
BT 22 EMESINTWS, HIHAEDIRVEE S,
FEEEHICEFEEL, EFRAFNOEBEELRL X
J ¥ &R (Saxifragaceae) \ZIB3 57 <F % Vv
DEI L NI THEE] VOMINLER OHIERY
[C= X5 (Citrus jabara)] 1%, Hi7 v v E—pk
DEEGLIEIFESA NS, TERITEHE2F
4 BROPTHRROEBEZE LTS, HAMEWEF
WIZHEL, IUMEERA SEHE & TEL LHIEIZE
N, BLUHSHEIERE STV, ZERD
HIFEFSE D I I L E MEL, e T A4
BEHBEINTOVWAEYMOEFEET 5. LirL, Hih
BRIEMEEE L EOMERRE STV R .,
T E N O T VX — IR OME T .

Z ZOARMETIE, FERORERIE OIS
EHL, iV VX R OTEMER S OREE & [F
ExITo7z.

. BHE (WHREBE)
1. HeRg

T vy akReE (BT, )E > & (ZHT),
%éMW(%x$)~&w%ym(MEmmx%@F

v (i), ERZIIES (ZHM) TEE

%W@%%%Dﬁéfl%bt.ﬁ%%ﬁ<m%m

, —HOBEIEM L (FArvyakhnE &
% B, ED & B -, ERZIED RIS -
28R - FEER) 1T4rl), HAEEZE (FDU-1100 : 3R
Hivgattkatt, W, HAE) S, WBREE
PHSLTTDEL, H LT
BOKHHIZBE b D FHEICES W, BRER
¥R4gizx L C20fEBOBMAKZINZ, —H=ER
TR L., 20k, BEKsFCHEEREL L0
O 1ML L, =BT Ik, BRI EIKL
7z, Rz, 104> [ E O 4 B (4,830 X g @ Himac
CT6D: =y RY FNVT s NA =y 7 «FT7./0
V- AR, F, HE) L, 20 LEx 56
(ADVANTECHEEX 5#No.2, 7 FNXY T v 7
MR, ®E, BE) L. BRz HRSEER
L, 1585 07z #okih 2588 K % Btk T10mg/
LIZFA% L 7z,

"R @ozgmm%m%@ Ve

@ﬁ%@; 5 I FK24g Z - 1D HiETHE
I U7z 155 Lo Bk H4.5g % #E#liZk 100mL
IZBRER, 4 — 7> 4 7 25 (150cm?® : Diaion® HP-
20: =7 I vk, B, HE) 21
M2 2 oE STz, @BMKTY 7 5 2isE, =
& 7 — v (EtOH) 2 % B (8 Hl K :
99%EtOH=90 : 10, 80 : 20, 60 :40, 0:100)
B, WMERS T H S ¥ 72 (10%EtEX,
20%EtEx, 40%EtEx, 99%EtEx). # I ZF 1 D H
SOEOHEIEREL, ZoRBEMEELT. B
FKA U 7e &y EERERL & #E A K C4mg/mLIC AR L
7z.

. FEIR ZE D ZEEMER D DHPLC O

HPLC %, JASCO PU-2089 Plus® v 7 &£ LC-
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Netl/ADCHEI At 2 >~ k u — 5, UV-2075 Plus
R (HARSetkart, TR, HA) AL
7. BEIMIZ01% Y 7 v A4 o RS H25%7 &
b= hV VKR EMAL, Pak C18T-50 7 A
(250 x4.6mm, 5um : HAESNHEAEH) CTHBE
L7z, BARIF20uL, WEIZ1.0mL/4, 4%
I (UV) #E1E210nme L7z, &atkhik, BEE
Tlmg/mLIZHR L 72.

Maeta b Q&Y TF b 172308 # HPLC CHEA
WL, HEERSOEMEET:.. HPLCOS&MIZ BT
LRBRIZEREL, =270k, BWEEZREL
IKCHEMELT:.

4. Zv MFEAEKRAMFME (RBL-2H3) % H
U7 B EERLD HIEL AR
4.1, ffEIEE
RBL-2H3#ifgX, v a—<v ¥ A = R{EHEY
MW EEE NN 7 X D 2@k E AF LTz, Eagle’s
MEM#E#t (HKEREHRA M, T 1T, 0.2%
NaHCO,, 1.0% =¥ VYR V=AY (F
B 747 A7 A&, FE, HA), 2mML-27 v
2V (FH 74 T7A7KAEH), 10%45 R i
18 (Corning Incorporated, = =2 —3a—7, X[H)
FIRML 72, MBEIE5%COBR T, fnimik g,
3TC TSR L 72,

4.2, BrFEACACH &) R

PR OFRIZIE, B-~FX VI I=F—¥ (B
-Hex) ZfEM L7z, FEBRTGIEIX, Maetadb Qe
BEICEMB L.

EEMEEEASwell~ A4 7 a0 v —1+ (AGC
77777 2AkA&4, #ME, HA) i, RBL-
2H3 M fZ % 1.0 x 10°cell/well#% #& L, HTDNP-IgE
(Y= yEmtkliatt, T HBAE 2&&IREO0.3
ng/mLizZ s &5, fMlzEtHizmz, 166
MM EsE&' L 7., #H, MI%Releasing mixture
(RM :116.9mMNaCl, 5.4mMKCI, 0.8mM
MgSO, « 7TH,0, 25mMHEPES, 2mMCaCl,, 5.6
mMZva—X, Img/mLEME7 V7 I¥) T2
FIFEHE L, #HEEZ&RM %140 u L/wellfn 2
7. ZD1&, 4ug/mL24-v=r1u 7 = = VIEAi4
Mm% 7 v 7 3 v (Merck/Millipore Sigma, =~ 3
Fa—+xyY, KE) Z10uL/welifinL, 504

HPURTUASUG & & ¥ Tz, PURTUASUS & & & 728
#EEWT0u LIz, 100mM727 = v BEHR (pH
4.5) 1TV L 725mM p -nitrophenyl-N-acetyl-D-
glucosaminide 70 u L0 2 T, 37°C T30 [EEEHR
RIS &%, RIS, 20M27 ) v viEE#R (pH
104) %100 uLinz CTEERERISZFIL, <47
o 7V — kY —&— (Sunrise Thermo RC-R : Te-
can Group Ltd.,, X ¥ & Fn 7, HE) T405nm
DOWIEE ZHE LTz, fHERORDL D IT) VERIE
REWR (PBS) Zmzl:dbp%aviru—nklL,
avhu— VNS EERZER L. B2
B, zaZznoEEHI oW THUERIEFE T CRkk
OEMEE T o Tz, IERERIZEFHBROMEZ Z LG\
TR EE RV, BHEREN LI TER L.

i HEVR O OB EE (A1—A2)
ER(Y) = —

AlIZ#DNP-IgE % & tr405nm T D B, A2i%
JIDNP-IgE% & % %0 W405nm T D W E 2 K L
7z, AHRESEBRIZ, 3 [EIDL BN L TfTo 7z, 50%FH
ERE (Cs) 1, EZXMEHAENTY 7 b GraphPad
Prism ver.5.0 (GraphPad Software, »V 7 % V=
7, KE) AL TERES L.

4.3. fEpeE iR

MpEEMEE, 3- QS5-I RXAFN-FTV—-2-4
NV) 25-Y7 =TIV VYV ATUIANR
MTT) ZAWTEa RV F UERIET S 2
FEORBENEEZRE L7z, EBRGHEIE, Maetab d
e e FIcEm L.

BRI H BRI L 2B E L, 0.5mg/
mLMTT % & trEagle’s MEMZH# % £ ¥ = VIZH
Uiz, Kiz, 7v—b+%37°C, 5%CO,T 1 K¢fd
AVFax—bFLT7Z. A UVFax—va Vg, B
TRREL, 200uLOY X F VA NVEF Y R (Di-
methyl sulfoxide : DMSO) % #& Y = VIZIRML,
BORNV T URERZEE LT TOLES70nm G
FRIKFZ650nm) 1T THE L 72 WERR L, 2R
BOBNEZRWT. MldEEREA 2 1t TiHL
7z.

B O TR

§ g.ﬁ 00 =
MR EFESR (%) PRSI

100 &H2)
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5. fREHAEAT

BEWMERZAF2—FY VO THREZHRL, #
HER oMb D ITPBSEMZ 72> o —v &tk
M CTHE LT, BR/KHEITIS%RN E L. et
Wrizid, #EHENT Y 7 b 7 = 7 PASW® Statistics
17.0 (IBM, ==2—32—7, XE) #ffHL .

n. &R

1. REEMSHEOREBRINFIZIR

10/ D (100 u g/well) O iEERIBAER (F
Y HIEREREE) 1%, 18.7119.3% (FH v ¥ akha
TR, 20.3£17.2% (FH v ¥ a KR A,
21.5+32.0% (#KHE> £&), 18.1+£16.0% (KH >
ER), 26.010.4% (FAB LD, 17.8+£23.2% (R v
FvR), 18.8+18.1% (MF 2w v), 7.9£10.8%
AR 2% 9 2EER), 82.11+4.1% (SR 21F 9 2£ER),
17.6+£13.0% (GER I HRE) Tho7: FE1).
¥ 72, FHMgAFERIZ, 95.2%4 5118.0% T

Mf#EE R bk ot (1),
R1 KERGSHRMHENOREMIAEE L ARSNE

SEI4, W FRER (%) MIEEEE (%)
(mg/ml) (vs control) (vs control)

FhvyahnE () 10 (n=3) 18.7 £19.3 1129 + 144
ThHvyahE (B 10 (n=3) 20.3 £17.2 96.7 = 14.4
=H-#%A>E (&) 10 (n=3) 215+ 320 110.6 186
=H-®EY & () 10 (n=3) 18.1 = 16.0 106.8 = 12.2

A LR 10 (n=4) 26.0 £ 10.4* 118.0 = 10.8*

Ry F YR 10 (n=4) 17.8 £23.2 111.6 £ 14.7
WF Ao 10 (n=4) 188 +18.1 101.8 = 13.6

=W - ERZIES @) 10 (n=4) 79 £10.8 96.6 = 10.2
=H-ERIIEY & 10 (n=4) 829 £52* 103.3 8.6
=H-EBRTIES B 10 (n=4) 17.6 £13.0 952 + 8.4

F— 2%, FHEEHERETRL. REHETEAF2—-F Y b0 T
MERMA L, BRKETE%RE L L. BRESBRO LI DITIE
EFE7 2R ) R 7 %72

* p<0.05

=H ¢ 8GR Z1F D FIBI2H D L PR HIRh R
SO b, BEEREEIZIKIAIZEL 2. IC,HE
1, 411uL/wellTh -7z (K1A).

. R ZE DS ZEBBERINFIR D O E
: %ﬁu%ﬁ@ﬂ%%ﬁ*ﬁﬂﬂ%%ﬁ%

HP-20% 7 & THHE L, BASHE L 72 /58, 0.042¢g
(10%EtEx), 0.080g (20%EtEx), 0.309g (40%EtEx)
B & 1°0.055g (99%ELEx) D oHiElkt 235 5 e,
INODES (40ug/well) OFUFRAIFRESRIL, 0.3+

0.6% (10%EtEx), 4.2 +

+9.9% (40%EtEx), 86.4%3.1% (99%EtEx) T®H -

72 (R2). PIMILEERE, 89.2%55106.5%
T, MfEEEEIRO oL o7z (R2).

6.9% (20%EtEx), 65.3

®2 ZH-RRIES (E) OHP-205 5 LAHES OREMIAEE LS

EEREE RE  HmE PHER (%) MIEAEFER%)
uL/well (vs control) (vs control)
5) (n=4) 14.4 + 113 1044 £ 6.7
10%EtEx 4mg/mL
10 (n=4) 0.3 £ 0.6 101.3 £ 13.1
5 (n=4) 20.6 = 8.9* 99.2 £ 9.0
20%EtEx  4mg/mL
10 (n=4) 4.2 +6.9 97.2 £ 4.1
3 (n=4) 149 £ 136 101.6 £ 3.6
40%EtEx 4mg/mL 5 (n=6) 47.2 £ 11.9* 929 £ 12.6
10 (n=6) 65.3 £9.9* 89.2 + 10.3
0.5 (n=4) 11.1+85 102.2 10.6
1 (n=4) 21.0 = 9.0* 99.2 4.3
99%EtEx  4mg/mL 3 (n=4) 474 £+ 11.0* 99.3 8.8
5 (n=8) 67.7 £ 9.5* 99.8 11.0
10 (n=4) 864 + 3.1* 106.5 14.0

— &%, FEFEEFETRLTL.
bt E 7229 27 %17

*p<0.05

MEFATIIAF 2 —F ¥ bOT
BEEHM L, ARUKMERS%RIM L L. BRELRD bHTzd DITIE

40%EtEx & 99%EtEx T 58\ it FERL I Bl % SR 2358
doh, ZNZNDIC,HIZ5.29 u L/well (K1B)
£3.37uL/well (H1C) THoT:.

(B)
10

©
10

fhex 1Cy: 529 vl
RE:0.788
146 8

= 1

5 4‘E

0% Ex

Brhex ICey: 337 pliwell
2

T
L L B SR T

4 mg/mL

&S *‘B@‘WMEH H:'ur'e??& 4O%EtEx0>HR%EM§ID

1 & Bk & UP99%EtEX o Bt B8 4L 4D & & BR (A-C) &
HPLC-UVZ O = k2 5 4(D-F) B -hex D BEEE I,
FHLREREZEB L 72(n=3-4).
GraphPad Prism ver.5.0CT&EH L 72,

22. &

RERBUL

BZIES ZE KM EY & 9I%ELEX D
HPLC#
ok R, 40%EtEx, 99%EtExd 7 u < hk

75 MZEID-1FIZR LTz,

Tz icBukty (K1D) £ 99%EtEx (K1F) @

HPLCY — 7 % lb#g L 72,

fTo T AER, Bukiith® o IR HER23 I EH

EEY—27 2RI 2

210nm THPLC /) #T %
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TY—7 83BN (KID)., Zov¥—7 13,
99%EtEx Iz b MEHEM IR O 6z (H1F).
IC;f & Y5 HIBERI239 0 ¥ — 7 A & LBk L 72 4
R, ZH-EBRZIE D Bk HY OIC,E &
99%EtExDFY 3 £ (41.11/13.49) TH o 72 (£ 3).
=H - IR I1E D EEHBOKI 20 u g € — 7 TH
1%, 99%EtExD# 1 /2.7 (180,865/492,354) T
Hot: (E3).

3 HoKilHER R U099 %EtExD B — o HHE & IC, fE D BIE
BokfhmEe  99%EtEx  BUKfhHEE

(10mg/mL)  (dmg/mL)  /99%E(Ex
ICy, (ng/well) X tingn) Gatingnn) 39
B %%éf#%gl_ P HB 98127 137,335 1/4.88
oy U 180865 492,354 1/2.72
g %%i%%g; B EB 18968 325,712 1/17.17

2.3. EIRZTIFS>EIOMT LIV F—R D DHEE

Maetab 1%, ZI1X5 OZRRHFEHTH L4/ R
VE¥Z Y)Y (OP: [K2A) #4BiLTwa™. &
BFZECix, Maetab OB ZHPLC TS 5125
FMEICEBR L. BEEo MS) °ELnlim/
2 393.15601%, OP%FEIZLC-MSDOBEIHHIZIRIN
SNTVWEXBROSFEEZMZKEIRFEZLSG]
WifE E A —F L 7: (K2C). R ILR T
(NMR) ofERIZBEHR” R E—BL 7 (K
2E, 2D). I b ofERX D, HPLCTEMER L 7:
Maeta b O BB ZOPORES & LTHER L 7-.
ZOOPEMTHWT, =H - HRITIF>EHoH
TVNX—RDOHE LA, ZOFER, OPE
D E Y — 7 IEHEER 2239 T, REBRT=H -
R ZIE D ZEE» o L 7299%EExD E ¥ — 72
E—H L7 (K3A). OPIEfhIE, BEMKREF L
FERADFIZIR %R L, 1CyfE1%0.055 u L/well TH -
7z (X3B).

(B) LC-PD, © LeMS
) (211 nm) GHF47E-F)
OWJ&OH
Z o )
o
oH " Yy | ISR Re:66mi
0 ™ 0
(D) NMR('H1D) (E) « )

M2 F/RWVEEZYY(OP)DH#EIEA) &EOPES
LC-PDAZ o~ o5 L(B), * T4« 7E— RES
SIT(LC-MS; C), EHRFEIBHIT(INMR; D EE)

(A) op (B) op

] 50
o } {l B-hex ICsg: 0.055 pL/well
T T T T 0 T T T T T
0

10 0 B 30 0.0 0.1 0.2 0.3 0.4 0.5 (uLiwell)

TR (52

-
ER (%)

i
P

WOEHEEE (WV, 210 nm)
(%) -

S

A\w

3 F/RWEEZY Y (OPESODHPLC-UVZ O~
b7 5 L(A) EBRRRRIHNHFER(B) B -hex D PHE X
&, FHPLBEREZERBL72(n=4).

OPFEM DIC,fll & 0, ZHokih ik, 40%EtEx
EIINEExDOPHFLSH xR M LT: (F4). OPIE
it D1C;flf L HPLCA#T D fE &R, ICy12 B 1) 5 0P
v — 7 HE (CyHx ¥— 7 HEHE) 13478,514TH -
7z (R4). BukiHiEE, 40%EtEx & 99%EtExD
IC;, x ¥ — 7 H#E 1%, 371,667, 202,776 & 331,851
LD, OPELSRIZZNZFNTE%, 42% L 69% &
totz (F4).

£4 SHBOOPESE
HELuLFD ICyx¥—2  OPHFLR

b ICso

(uL/well) OP ¥ — 7 ik T (%)
OPfE! 0.055 8700249 478514 100
%fgfgﬁiﬁ 411 90,430 371,667 78
(‘fgr"l/‘jrfﬁ‘) 5.29 38,332 202,776 42
&?Zﬂgifﬁ‘) 3.37 98,472 331,851 69

"Maeta b DA ZHPLCTEBE L2 b D% % 2 BV FEZ ) >~ (OP)
e L.

V. £

AT, 7 VX —IREF T 5 LEE
BBEERA 7 ) —v=v L, FOIEWRSDRE
TS T RROHGE R L OBME IR, L
UHREMER D 2B T 5 2 EBBRICHE S TV 5.
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Bz, IIMEE O L v 7 BP9 2135 ke
BALV7 I PP, \iI7 v v R - RES ATy
5. FHFRIZBWT, BAILIEE W USRI HI%h
Er@Bo ol L, FEBRIRYREIZISPE
RIMEIZIRIZFBO b o7z, Yangbid, ZIiF
IREE L X ) — NV THIHL, S 5ITR-IBAES
BT ML BHEEFTo TV, R TIREUK
HHZT ol O AECKEEGEDOEWIZ X
D, B B L 2ERPER I N EEZLNS.
HIBEROPLY VX —MIzonT, Hukihiby
ﬁﬂvx&u—‘—yﬁbkﬁﬁ,zm-ﬁﬁfﬁ
E 3 %ﬁb\&%%ﬁilﬂﬂ%lxﬁ%%ﬁ)Wb&bE>117; =H-

@ﬁ; EIOHERIIN T 2 REERZEIVNS
#ok#,bﬂiMEﬂﬁmﬂv’jémﬁﬁk
ML, BRELIIMHMRERT 1O, T—20IE5
DEVBBLNUDP ST ZEBEZLNS.
OPExAXTF VR4 FDT V=7 Z 7Y RIT
SES N YT O XKRHBEWTH 2. 1968
Fizau Y x 7Y 3 (Onopordon acanthium L) »»
LEEES N0PY R, * 2780 TRy EDOHEY
(Arctium lappa<e Arctium nemorosum Leij) O i
B GERE) cbE I, JmEsY, sk
V', BURBTEMED"Y, BRI ERIEISIR & 4
THBETRE S T WD, KR IEEME O OPE
mEMEEAL, OPOW7 v X —MEEEEA L 72,
OPIZE & & DRI X D & L 7: OPF5-# I3 #uk
W HEET78%, 99%EtExT69% & &t h, Zhb
HABOELH T VVE - IFOPTH 5 LR S
Nizo —h, 40%EtExDOPEF5-FK1342% TH - 7:.
FD7:®, 40%EtExiE, OPYIADOHLT Vv X —i
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A study on pigment production and antioxidant activity of
Benikoji rice-koji under culture temperature conditions
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Benikoji is a rice malt produced by breeding Monascus sp., and it is used as a coloring agent
because it produces a bright red pigment. However, it is difficult to produce vivid benikoji pigments,
and although the conditions of the medium components have been investigated, the temperature
changes during the culture period have not been investigated. Therefore, in this paper, benikoji rice-
koji was prepared using Monasce sp., and the effect of color change due to incubation temperature
and the difference in antioxidant activity of benikoji rice-koji were investigated. The benikoji rice-koji,
which showed a strong red color tone, was cultured at 25°C or 30°C for 24 hours, at 30°C for 16
hours, at 25°C for 8 hours, at 35°C for 16 hours, and at 20°C or 25°C for 8 hours. On the other
hand, the benikoji rice-koji that showed high antioxidant activity was the pale red benikoji rice-koji
that was cultured at 20°C or 35°C for 24 hours, 20°C for 16 hours, and 35°C for 8 hours. It was
suggested that changes in culture temperature affected pigment production and antioxidant activity.
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T/ FYTTR-19ICKZ7Z IV —IVDAEE
Production of alcohol by F.velutipes TR-19

e mE O, MR MR, Eok BT, M ERY
WO EARS, M3t g O

Sameshima yuka'” ®’, Takemoto naomi?’, Sasaki hiroko®’, Komori yuki*’
Ymaguchi sinyaS), Matsui tokumitsu*” ¢*

SYZVIIA M EDIICLBTIVA—IVDER

Keywords : T/ ¥& 4, 7)a—Vik&ERESR, 74>

m s
= B9

BEoETszF 7 va— viikEEE (ADH) 1. =FAv7va— Vvt BLX 7 7 VT
RBETTOMIGIZEES L, 7812150 kDaTH 2 Z L BfESINTWwWE, ZNE Tz, HFEIEZZF Vv
TNA—NVEERTEZEPHLPIZENTVWE, TR M7 VT FETRIGIZES 3 2 ADHOFE
WOWTHEHIME SN TRV, BFFETIE, 7 b7 VT FETEEEE T 2ADHOGFEXH L 2
L. V4 VvOEELZRAT, =7 % &7 OHBERIZEB W T Native-PAGER DADHIEM R DFER, K
V77 I9INTIFFNVEITTT 2 b7 0T e REGERZHE ST 2ADHB X O F v 7 v a — VBKERE
Y% H3T 5ADHORENY RBHER S N, SEMRETLIHERE. BBEHMIIsWIRd EVWT va—
NVERDRO btz FEELIS% (w/v), KEHMLIBEM T, HRAKER L 7 Vva—VIBEOD
BRrL 7 va— VOAERIZIZ, —EEOERVDLETH L Z LE2RBI NI,

EXEE

The production of ethyl alcohol by mushrooms has been elucidated. However, the existence of
alcohol dehydrogenase (ADH) that produces ethyl alcohol remains unclear. The purpose of this study
was to clarify the presence of ADH that produces ethyl alcohol or ADH that decomposes ethyl alcohol
in mushrooms. Furthermore, we tried to prepare wine using ADH of mushrooms. As a result of ADH
activity staining after native-PAGE in the crude enzyme solution of mushroom, the staining bands of
ADH that decomposes ethyl alcohol and ADH that produces ethyl alcohol were confirmed on the
polyacrylamide gel. In wine of mushroom, the highest alcohol production was observed with a sugar
content of 15% and a fermentation period of 5 weeks wonder conditions in this study. The
relationship between mycelial weight and alcohol concentration suggested that a certain amount of

mycelia was required for alcohol production.

1) PAKRERRE AT EREY FREER 4) HEIRFREEMREREMEY REEMN
T592-8344 KBRIFHHPH X ILFRINT1-89-1 T663-8558 LR E HIHBHNT6-46

2) HHE R FRPEEFREYT RN A R B EER 5) WEHEEHRHES

T663-8558 Lo IR E TR 6-46 T383-0043 REFRHEFHARF=YH1031-1
3) HFEARFERBEMFEFZR 6) BRI FARERIER AT
T665-0006 JTuEREHHALES L10-1 T663-8558 JLEIRPYE MM 6-46

* BAEFEE. tokamura@mukogawa-u.ac.jp
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ErxRHwiz 7 va— VvERBOAEEIZOWTEHRE L T
Wzt —%, HFEHOFTHEA L LTELR
WLTHBY, RSBV CERTIER 2l
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T ¥ &7 OBRTR-1913H 5 H B EGFHEE
Lg%y 7z. HEHEROBIERBICIIRT T x
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L, bR oMK% 25°C, 2 EREERRE S5
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%, =04 BE (15000 rpm, 4°C, 1043) L, L&
Wz fHEERIR L LTz,

2. BRIKENEASL L UADHEMLE
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W7 a— B LFE0l mM7 = F Y X MV
Z7z—b, 25mM = hu 7 V=T IV IV LE
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W%E T 5ADHOMH I 3 2 G MG ER I,
20mM7 2 7 VT RBEXTF01I mM7 =YY
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iR & S BEEITo 1.
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FNTNVA— VOB ERAWTEL N ¥ — 7 EE
ExF T va— VRE /N OBER X DR,

5. HEEEDRE

TERYBRHEBL OV A v OFEEE (wv) 1,
Ry vy MEEFPAL- 1 (ATAGO#HE) % F Tl
ELT:.

6. BREEEDARE

HKEB» L THHER LT 7 7 X aFor 4 v
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1244, o HEAROEREYETRMEZHW CHIE
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7. fRETERAT

BHRREICHRB LI 7 FYRTROFERIZL D&
b N EAREROVIEDOZEDWRE % — T E S
BT & D475 7248, Tukey®HDSTE I X 2 % E
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B (K@) OFEERENNY FIREBES T, 135
kDaffit iz HE DN Y R DAL T, CBBHE
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VEERTo &IV TIEZF VT VT — LD
HERRDSTRO bW b o To. FEERE X R R F A
e, 7BMRBR R CREMBR X D 1.5% (w/
v) WAL (K2a).

7 R RITROFRE %10, 15% (w/v) 1ZHR%
LY VEEZToEFIIBVWTRELLD T
VT NA—VOERDPRD Ltz (H2b, ¢). 7 F
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