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FIEM O A X I CERBIHIEN E LT, b 2 Z I a2 AR LRV ILERE & JElE A
H—H— L LCHINT 2 HERRE SN TWD A, BMER CORAILT 7 — DR
72BNl X 0 BT D ATREMERN B B T2 KR 7 R A W 5 I TEERR ORI A
NEFE LV, £ T, ASETIE, L X o025 HKMEMEALREREOEREL ~)LTOD
b ARSI EREIH R AL L, A X — & — L& LRI ATREME D & 5 Rk D%
haitolc, ZORE, Lro 205G A TOAT S BIFC. H OB E HEmE:
iz AWz e 2 I EREMEIEHE T L mWIIEIEREEZ R Le U X o2 5 HORIEE M
L 5SA-23 BEDS, L X » 05 HLE BT 2 HFALAME A Y —&—L& LTHFIHT
X HA[REMEN R ST,

(=1

L5225 HAR=KEEHOO L ST, MHEOEHRNRFFERLTH D, T,
S RLE [ Z RSV IR PR AR (FE1C Tetragenococcus spp.) \Z X Db A% I &
HOAMEY L72oTWD, EAZIE, EAFVURBRBESND Z & TEL, #
FEER L7256, SENICT LS —ERNDEE SRR H 2 2 005, [EER
HKZEES (CODEX) TlXZFRE#EE%2 400ppm EEDTWD, ZHNETIZ, Lk
SDH D AK I VEREEFORE TRV, ITEORE - (KEEm o, 257
LEo25DEE I, B AX I VEHEEH ZERBIRINDT-DICEORR R
DHID, MO 22 I UFEBEMGIEN S LTI 22 I AL R FERE A
B — B —ZWINT D IENRE SN TEY 2, EEOL X > 25 8ERE Tk T
HAHEEN 20% EOSLETHNITIEE 24 I VARABE 2 AZ—F—L LT
WNT 252 LT A2 I EHELABHEUNICMZLZ N TH L Z LY
HNETRoTND 39, LIERo T, HEEAY — X —IRINC L 0 REEEIH DOIEE 2 &
SVAERABEEABELSEETHIENTENL, XX IVERNEZLRWREL
LoOLBMOEL R TH DL EEZXBLND, — 5T, BMEKORBFHEAR X — & —
WL 7 7 — VR YGe E T T D WREME L H Y | BENRIRZM/HTH0OTH
FUTEBEROFI AN EE L,

Z 2T, ABFETIE, L X >0 2 HRMEELBREOABTIRSCE A I 2 HREH]
P FEBREL )L TRHMEI L, A X — % — & L CHIHATREME O & 2 FRE D3k &
117,
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1. FEBRCHEM L8t

MRS10 £5#11%, Difco Lactobachili MRS Broth (BD #t#!) 5.5g. & 10g Zi#
fiK 90ml 2N 2 i M##% . NaOH % v C pH7.0 ICFH%E L 7=, 100ml ICE R, 121°C
T15 oA — b7 L—7E LTz,
Loob&haEMI. Lio22 (OGLYWEH) 50ml, /7 /v=—A 0.5g, Bif
4g. B AF T 0.1g MK 40ml (2N 2 AfE% . NaOH % VT pH6.0 |2 7%
L72, 100ml [ZEE%, 121°CT 15 M4 — b7 L—7HHE LT,

FLEETH S ME T, RO E (Fy 2 —< U AHR) 25ml, 7 va—X 1g, &
6g Z Ak 90ml (2N x FEfE% . NaOH % H\\C pH8.0 [ZFH% L7=, 100ml [ZER
%, 121°CT 15 IpfflA— b7 L—7 P L7z,

2. IME O A X I U EEMGIRERHM

2—1. LXxoo2EAEME Wi

MRS10 £5H#lt 5ml (ZFHIi T 2 FLEEE 24l L, 30°C T 5 HIMFHEL T L7 (=HiE;
) o ARG D ODgeo Z2HIiE L, ODeso=1 & 722 X 9 IC[RGH T L=, L &
S>O5 AL 5ml 12 ODgeo=1 & L7zHiEEE#R 0.1ml 35 KX T ODggo=0.001 & L 7=
B ALY I AERRFLER A S IR 0.1ml ZAERE L, 30°CT 20 HFHEER 2 L. (=48
) o REFEID ODeso WIE. pHHIEB L O A& I VAR ZIT- 70, B XX
SUAERBHERIZ, Ty 2 A T— 2 I VHEFY N (Fyva—<=o A Fr I T
7D ZHWTREAIE, 470nm OBOEE (ODar) ZHIET HZ & TITo 72,

2 — 2. FLERTEH IR s A FH V72 A

LA B S ER H 5m] (ZFFN 92 FLEEE 2 M L, 30°CC 5 HHFELE L (=
ARG EER) . BIEEEIR D ODeso I L. ODeso=1 & 725 K D ICFRIESHITHRIE L7=,
b ATV UEA LI E R EmE . (LB AR 100ml I8 ATV 1g # &
725 D) 5ml 12 ODgeo=1 & L7-FiE52E#K 0.1ml 35 K T ODego=0.001 & L7zt A H 3
AR EE R 0.1m] ZHEE L. 30°C T 8 I ERE L (=ARER) ., &~
EEEROe AKX I R, ODesso HIERB KO pH HIEEITo T2, B AX I AR
fesdix, 2 — 1. CRERICIT o7, B AX I UEREMEIE (%) 13, 100— [ GRUEREE
TO ODaro WG,/ & A% I U AR TOD ODazo WOBE) x100)] OFFHEA TR L
7=

3. FLEAHE @ 16S rDNA v — 747 o AfRENTIC L D EFEDOHEE

MRS10 ZE KM ILER B 2 L, 30°CT5 ARSI E L, AF L&
no—%Ev 77 v 7L, BWEK 30l IZEE%, 1nl 2 PCR LD T > 7 L—h &
LTHH L, KU AF7—F L L TKODFXNEO (HEEMHHR) 2, 94 ~—¢&
L T 16S_27F ( 5-AGAGTTTGATCCTGGCTCAG-3 ) & 16S_1492R ( 5



GGTTACCTTGTTACGACTT-3) # MW T PCR %17 ->7, PCR Itz 1.5%
T A=A )N TEKUKE L, 1.5kbp D7 Lz %, Wizard SV Gel and
PCR Clean-Up System (7'& 2 F7#t8) Z W CHIIER A 2 F8 L7z, RE% o
BRI D> — o o 2 TR, ERE PCR USRI L7277 T A = —IZMA, 16S_F2
( 5-GGATTAGATACCCTGGTAGTC -3 ) K TV 16S_R2 ( 5-
CTTGCGGTCGTACTCC-3) #HW, MMHBRSLKRFANAALA AT 7 /) md—2 L Z—(C
Z Ft L 1T o = o M oM % o B ¥ L  Dblastn fE AT
( https://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastn&BLAST _SPEC=Ge
oBlast&PAGE_TYPE=BlastSearch) (ZfltL, EREOHEEZ1T -7z,

[FER & & 52]
1. Bl X >0 BEREE FTO B AKX I BREMGIZhE O MGE

L o0 8EI AT HRMAY — X —OREE LTI, Lo 00 MERE T
THAEBL, Ao XX I VARBOFE T THOE AZ I VEMEMA DR H D Z
EBRDOOEND, £ZT, LE-oDOLRERE T COAEFTT D AREMOE WL X 5D
L HORMBEMEILEE 2 W, B 22 I B MR 27§ 5 2 & T, FEER ¥ —
S —fEfitk A B k5 2 Lo Lz, RHIICIE, L > 00 BLERE A L85 Th
HLEoO0LEAEMAE R, B AKX I UAREIE F R EEEPEEE LEBOAEE
R pH 21k, B A% I VAEREOREEIT -T2,

il BRI L & o> % HORMHEMEFLER A 13 £k (5SA-3, 5SA-19. 5SA-20,
5SA-21, 5SA-22, 5SA-23, 5SA-24, 5SA-31. 5SA-32. 5SB-4, 5SB-5, 5SB-6, 5SB-
11 ; & CPCR 2 XY Tetragenococcus muriaticus & i 5 FE) BLOb 2% I 4
B (BF4 Bk, FS48K) 1 ZENAAFZEBAFEVE N K EEMFFE - BUEHERE /K EEEIF ST AT &
DL L T2, 720 iR E LT, BRI SR DTG E AL Tetragenococcus
halophilus T30 ¥ (L2 % —(B47) %o, & A I L ERMHIRE A > = L 857 - T
W% T halophilus 14-1 ¥k OKEESARMIZERT L 0 it 5) OFME b O TFEm L7z, #&
REX1ITRLTE,
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3 1.0 A
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H
0.4 A
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S N S N N N N N N
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P g S Y, R S E z/aoy\]x;,%
I
5.0
4.9 A
4.8 -
T 4.7 -
4.6 -
4.5 A
4.4 -
Sa S So So So So So S S Sh. So. So. So. % A 2
d:y\ (5)7\ d:y\ d:}\ d'}\d'}\(%\d'}\ d(}\ 029\ 629\ J&\ 029\6]?[5\/(56)
%
Ry
b4

1 LioobaAatcotd (F) KO pH 21k (F)
(F oo ZHEfR : © 2% I EHIMEIEEZ AT 5 T halophilus 14-1 FROFER)

Lk o020 EARHICIN T, BRI E 2 I VBRI RSN L 2o TN D
HEEHEFEA ¥ — & — T halophilus 14-1 #R L FIRRE S L ITFNLLEICAEFTT 58
2N 3 BRMFEIE L7z (5SA-22, 5SA-23, BLUBESB-6), ZbH L X ->obEaAEMIZE
WTAEBNREFTHo7 3O pHIZWTiILh 4.9 UL E&@Em< ., pH 23 < 72 [
I% T halophilus 14-1 fR L Rk CTh o7, —FH T, FEERO L A ¥ I VARKE L
BLTeEZ A, B AX I VAERBORZRINLUTZRERX (Th BF4+4FS4) % &ie4 T
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DOFRBEICB W TERBHERTE ol (F—2KEBH), HEThHLIEAT VL
WINE (0.1%300) AARE L TWERTEEE S ZEZ b0, JREIFAHTH -7z, L
ERoT, LroD2EARMITIEE 24 I U ERIMHIREOFHLIL T & Aedr o 7203,
I CAET OB RN EEN TN &3, Lo 00 BEBRE T CHE LR
720 155 BRSNS £ TV B ATREME 2 RIS L T,

2. BEAZIVAEREMETICRT D e 2 Y X U ERENHRR O ML

0,1%E AF VL 2B L X >05 GBI TIIE 2% I U BERSRT A 2
RS € A X X AR R AT ) A T OB AT 5 LEAE U, PR
DR, 1%t ATV 2 a O BREHERE#MEZ WD L e A2 I VARPEZ S
TEMD, FHEHITEE E A X I USRI R A MR L, fEREK 2 IR LT,

100
£ 80
M
= 60
=
;40
i
N 20
r/
N

0
X
Y90

X 2 FLERHE SIS HIC RIS 5 v 2 & 3 I3
(o ZHift : B AKX I EMENGIREEZ AT 5 T halophilus 14-1 BROFES)

21TRL7cEBY BEIC e A X I IR MNIH S & 72> TS T halophilus
14-1 BRTIEK 60% D b 2 & I VEREIHIERZ R LA, L X o2 % BRI 7L
B 5SA-23 ¥R TIEHKI T0%. WIS B R TIHHEVEFLEEE T halophilus T30 1 Tl 80% & |
14-1 BREL EICE W2 RS R b AE LTz, S HIZ, 1% e AT VU &Gl
H I T OB KO pH Zb A TR L, #EERER 3 IR LT,
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AF  (ODggo)
w
(e)

2.0
1.0
0.0
Y Y0 Y P Y Yy R /0\/7%7

pH

Gl L L L
I N N R =R I =)

3 AW A mE oA E (B) BX O pH £ (F)
(F oo &R« © 2% I EHIMEIEEZ AT 5 T halophilus 14-1 FROFER)

BIRLIEEBY, P TOABTICREREBWIA N2 b 4
BORSNE AX I CERBIHNICEE L CO A ATREMRITERW S E 2 57z, pH &1k
B LTIk, B R I ERMGIZRO & 5SA-23 ¥k, 70 halophilus' T30 ¥, 14-1 £
72 ETIHEK L WS HNE R AR VR TIEEVME A2 R L (IR 20% AR5 O FF 11
RO pH=5.0, Ii]=E 20% L4 EDFE 5 ¥k D %) pH=4.6) , FLEAFEIC L Db A Z
VAERITE pH ~DA RV RARETHD Z ENHEINTND VY, B AKX I U ERE
FIREDNMER WA T CIE e AX I VARKRBEIC L D e AZ I VARKRPERZ o TLE
VW, ZORER, pHR EFR LIZbDLHESINS,

EBHIT, B AX I UEBIHIROE Y 5BSA-23 BRICBI L CTiE. 16SrDNA v —/4 v
ZFERTIC LD EFEOHEE 21T > 72, 5SA-23 #k1X PCR 12 LV T muriaticus & & 57
ESNTZRETIES 253, 16S rDNA v — /47 > R H b T muriaticus TH5H 2 &
NHETE S, 5SA-23 #kiX 70 muriaticus T& 2 AJREMENE £ - 7=,
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UEDHREREGT 2L, Lro0o B8 HRTOER S RAFC, BB E
W2 o b 22 I HEMEEHE T H mWIflERZ R L7z L X > -2 2% HERI
HEVEFLIE R 5SA-23 ¥k (T muriaticus Th % EHEE) 3. L x> 258EICBIT 54
M7 BE A 2 — 2 — & LTHIATE D AlRetEds R S 7,

€z

ARFTRNTA 7 _N— g et (28026C H A PE/K PEFSEE & T O RLE 2R b
Lizb A% I UERIMGIELEEE A ¥ — % —OB%) TEiLiz, £/, Lr->25H
SemtEPEFLEA R 13 £k (5SA-3. 5SA-19. 5SA-20, 5SA-21, 5SA-22. 5SA-23. 5SA-
24, 5SA-31, 5SA-32, 5SB-4. 5SB-5. 5SB-6. ¥ XU 5SB-11). 7! halophilus14-
1HRE. BEOE 2% 2 A E (BF4 k. FS4 ¥R 1ZESTHFFEBA S 1 A\ KPERFFE « %
B AKEEINIZERT & B E ST,

[ 51 3Cik]

D HIAIERE (2012) fAEmoO b 2 ¥ I R L BREEICOWT ARG RS
38, 107(11), 842-852 (2012).
Doi: 10.6013/jbrewsojapan.107.842

2) AKAA = EAERE @I EE B RIS, KBS B RIER (2015)
RO b 22 I U ERRICED 2 RREORES L OABEREEA 2 — 5
—EERIC X D A S ERIEISIRICOWT  BHAKESRSEE, 81(1), 97-106.
Doi: 10.2331/suisan.81.97

3)  EAEML M RFET B RS S A L MESE AR ELALERE (2019)
HEFEA S — 2 —DIRMB L L >25DMNEIZE 2 552 KEWOFIRICET S
JL[EBFZE, 59, 12-15. (5 66 [F] H ARUEKENF Y & 2%

4)  EREL Ve REET-, B R S A, LR AR BLALIERE (2020)
AL —H —DIRMB L L > 2D DMEICE 2 558 (52 KEHOF|H
(B89 B 3LFIAZE, 60, 5-7. (5 67 [0 B AYE/KEEYFI A Y H S
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P, o BRI

AR — Wi N 23 15-21 (2021)
ERETTEOE N DEE OB IRFRIRE &
EEIC G 2 D BIZ DN T

g, FRIRSCHE M RIS i e

Seiei WATANABE, Fumika KUROSAKI, Daichi SASAKI,

[ 2 # ]

[

( FKEERERMFEE & — “HEEERSHE )

At

and Takanori SADO
Hoaid, EBO LWL LR FRER & BRROBYE & OBRERT L T\nD, K
WCIE, BGICB T B TEOEWIZE D | IEAOEGFIRESCE R T O &N R
= 1

5 ENHGNIRY . TS OGO RINERER 21T o T2 A6 R I IRR B & B
AR DA 7 7 L= N—DFREINNIEEME DN H D Z L Do T,
D (BHIXLY) 7

WHEIET (29) TRABATHY . K& ET 5 & HBERE, WY
RN (RN 7

(5

BLIEY), RHY (5<H520) | mOLSBEED 4 RO FRTTIERS 5, T,

ZNH O T EZ . BECHIA S DAL M A NI K VW3 T 5,
Bz IX, HEEAEEOME D OHFETIE, AV TS 21FHEDIEFIC L - T

=
JIu

“Bo (D) 7 LR, Y O
EVLED, TNENOFY EHROE D P OFS 2 EEE ICRIEL TS, £,

WL, JENZTTICHmD LIlEE»SIFENE D % 5 51ET, < I33HRT
ZUF. HERO DI W SICH WD 2 ENE, BT, BT O BT IEOE O
SEEE D X, BIATEOSHET 2 55T, HROREPI LR 7 B o, B #hEis

& X

WTHRZ G- THRET 5,

1. BE BREJ71E

HOR AR, —J5, G, REE ofE & IR, BB, KR EOERICED
FRNENTHZEDHONTEY, £ OMENRHRESHTNS, V0
RFRM DENE | FAEFIEOBEWIZ X DR FERE R & kg OWE ~D Iz D

A TIE, WRICB W TR 22 BRETIEIC X o THELNZTHEBEICOW T, — RS
[ 52 B 7 ¥ ]
MHOBAEFERH LT,

K HTEER A SRS O HPEREERAS OB DO b & | il THIA AT 2 FE

A HHBEZED, HEBRE 45%., M310 BERE, BEHA 35 B, fk RIS
B KHBEZ EH, KASE 55%., FKHBERNo12, BBHE 31 B, MOKSEERN
AMHATT M310 BERE A2 L-m 7' e R F L OFFEIC ks LT, BiEAA

IR HBERENo 12 Z 5 L7 mEREE A Y 7 IV OTHEO X A 7%

_15_

AEE L7,
RO FEEK 1R LT, ADBIT, BBV ik E, BORIZ, BEE



PEIE L O BEE T, WL S P ESIEE RS T B L2,

WHVIKZ, B TF 8 oomNOIEFIC “SFe 1 AR | “SPEV2A
H” . b3 AKH” Z2lkle Lo, MV EDT, #ilasEol-2 7 (BT
) OIEEZREE LT,

B OBO BEEEE T, BHEERSHRZ HWT “SiEn” | “hERT
“EOT O3 XpyEREE L, mOgBEET, St s oo “BEgEL A4
R 2T LT W,

WTHNOFHETEH, FHRET ORI 2P < H T, I, KR THE2
IZATV, EAERRE DI 250ml 2 HLD | FERe L LAk ORRBRIZHE L 7=,

=3

——

H B EPE L

n SRS BT
1 S ESE7 A

2. BIREO RS HT & R R IR E

— et EBUTETE ATEEM 0 . BRI A a~ N7 T T 4 — AN
o~y RAR—23E Y | RIFBFREE L, RE®ZICA NI — - FL RO
Seven2Go™ Z W TCHIE L 7=,

3. BylhndABR
R R DA 180m] A AR LT, AR & 65°CIEIR. D A AFIE D 2 ik A . Bk A
E— K& R A7, HEYEEREE T C45°C. 50 BRI OBRIMNERER 51T - 7=,
BRI SN T, Bk DIEETH D FEOED [ 3-TAF /L a v (3-D6) O
WEBENE R 1 2 Lz, BRERRIL, Yo X —D 32T —5 4T, FFICEIZ>
WTCh pE (1 #B~5 B TRl L7z,

[ &% ]
1. 480k E P IEIC X DTEBE O 21
ADBERMHVIEEMEVED 2@ TEM L, —Bko s /LR EELD L2
IR LTz, WM VIELHEVIEZ IR T 5 L B IEWIT R o T2, BEEE
DEMRS THDHHEEA Y T IV Eh 70 BT L, D AR EDE
IMRRNLEL L, MY O EIFfTHisd LTz, terofhthte 1 KB &
D 2 KEE 3RBOBFERKSDEWRERERoT, BBV ZO}E AT~
FEPE D LD PR OTETE OB EIF OF K7 O RIK & HEZE ST,
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#£1  RWRHVIEEHEEVIECLDIEBEOKS

g X4 — RS EXHS (ppm)
ik 7 T4/—)L(%) | BAEE R 73 /8 | EtOAc | n-PrOH | i-BuOH | i-AmOAc | i-AmOH | EtOCap
3dEV1 16.4 2.5 1.5 1.0 414 98.7| 24.3 1.8 112.8 7.8
KHY| FEV2 16.4 2.5 1.5 1.1 4541 98.7| 24.3 2.1 113.2 8.4
3}E>3 16.4 2.5 1.5 1.1 4441 98.7| 24.5 2.0 113.7 8.3
ERY | BLETE 16.4 2.3 1.5 1.1 40.5 98.4 | 24.2 1.8 111.8 6.8
KRYE EEYE RKRYE Yk
25 >3 3 10
% 20 1.8 . >0 18 § 8 - 7.8 > o 8
< =
g—z 15 - \'1_7 6 - ]
~ 10 - g 4 -
5 05 ‘E\
£ R -
00 - - ; o - .
1 Hv2 w3 LA 1 2 3 = Eifm
N - -~ t# T8

X2 ARMY iR AT D RIS K DTEE OB K LS

R EEZN IR L, BB VIESERVIEORFBFEELZ LD L, KER
EWI R o720, BAVIET, e 1 KRB, 2 KH, 3 KAHOENOIAEIZIESTF
EREID R Role, RITBEZ AT, A1DIZEW L IEEM I, 25Kl d
L CIREBRBENEL LD, TOK, BRAICHANTEL 72D 2 & THEFBENEL 22
ST LRI LT,

RAYE Y&
12
9.6 20
"'é‘ 10 A 83 O
2 s
% 6 -
b
4
M 9 |
0 - : ;
GEv1 G2 3 ## F(F#
L # I &%

X3 ARV IE LR VRIS X DTSR

2. HEEHE L EODBHEIC X DIEBE OS2t

B OB % HE)EPEE &m0 mBEEO 2380 T R L, EALZIES O O — K5y
EFRESH T2 IR LTz, —REDITIRIER U7 o 7208, BEEEFEO T Th D HE
A YT INEDTa BT uE, WTLh EEEZITIZZER 7208, Wi
b BT LTz, B OTEBE OB BN O FKK S O & #EL2 Sz,
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#2  HEYEHEE L ELGEEEIC X DIEE O
L& 4 = %) FXE5 (ppm)
Hi& T4/— %) | BAEE | ®E | 738 | EtOAc | n-PrOH [ i-BuOH | i-AmOAc | i-AmOH | EtOCap
FTEY 16.9 4.2 1.6 1.0 85.0 | 79.3 51.3 4.6 150.9 2.9
hEN 16.9 4.2 1.6 1.0 86.6 | 81.6 52.3 4.8 153.2 2.8
BEIEHE
1)) 16.9 4.2 1.6 1.0 86.9 | 82.0 52.5 4.6 153.8 2.9
Ny ] 16.9 4.2 1.6 1.0 849 | 77.6 50.7 4.2 148.7 2.6
D LEER 16.9 4.2 1.6 1.1 894 | 824 53.3 5.1 155.5 2.9
=1L
7 Ny ] 16.8 4.2 1.7 1.0 90.7 | 77.6 53.3 4.4 155.0 2.3
HEEEE DD BEE BHEIEEE DD BEE
6
T s 51 7 250 29 28 29 2.9
2, o 19 & - .0
24 ] 3 25 7
By, ] & 15
3 'E\[ 10 |
& ! N 05 -
ﬁ 0 B -R 0_0 N
FeaEY  $HY i=1)) J:tﬂﬁ J:ﬁ‘éiiz FiFH EEY  hERY By LT FEEE TR

AP HEEXY ™5 IR L, BEEHET
BRI 72 < 7o 7n, HBIEHE T
DIESN DI FORERIEFI

i

X 4

BIRr

HEh Lk &

BEP 3B CERUCHN D Z S 13720,
BENC LV IRFREENEGLS ol EHEER SN D, Wi BRI TEEZ LD & B
BICH AN THBEREO TN IRFIREREN DL,

A7FE % (ppm)

10

[ R L 2]

=
gLyl

STBEEIC X D EKS

= - -]

3

I, RAED ., TENL, BODOIEEIC
. BEEETIERICAND -0, ZERIC
%iﬂm<@ék%%éntoLu
AR D 225,

TREE T,

pravea
%ﬂ

-

@%%Lﬁ%%@ﬁ@m@@

7

WD ITTET BIFIH OB I

KT, EFHTELS DI Enmhol,
EElER 3 =D R
8.0
45 |
3.7 __

25 1 ]
N -
] = | ,

EEY o ERY) P tiFd  LasE LO®
L #ETB
M5  HENEREEE ELDDBEEC LA RFEREE
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FREREOEN, DFE VRV IE LR L BEIEREL & RO BRE DR IEE R
T D & A8 0I5 D JEIXE URREE ©, 0o BEE X 0 BENEREES D
WiER E oo, ABBEBRBOEWIHLI OO, X3 LXK 5 &g d 5 & BT
FEIL HEEHE < BO0BEHE < MEVE = BBV EDOIRICELS D Z &n
R STz,

2.

3% . (0D430)

e A A ER (me/L)

RE DRy & B RERE R
) WML LD EO R

AfAA FKHEZ 5. KBRS 45%., M310 BERE, MK KISERRE) 2485
DILEFEVEDIED 2 80 T EM U72AE L KABE, 456°CT 50 HER S E 7=
BUSIE Oy & BRERBROFE R 2 X 6 (2 LTz,

ISH 0 kLR o FRETEOECIC X D, B, 3-D6, WEEEIEIERICIE
REIBENT -T2, EFEEKANBEEZ LT 2 & FEEIL, KA MEL
DEEOF WD KNER DTS EVME DS 8 - 72, BEBEIRAERIL, M310 kR
DERTHE D T 0 BT FIVOHKDO N T 0 S EEORE T, SRR EME &
720 EEOIZ D DT NTEVMERN D 503, KRERETR)N-T,

B2 P E LT ERERBR ClE, A “EEE (REodhn) 7 A, Kk
AT “BE (OdFah) 7 B8, e BENREA TN T, Al & KATEZ
iR L2 35A BEICIT R E REIT R0z, L L, Al E KATFEOWT N,
Frr 1l AH < Frr2AKl < 3R < MHBEIE ORISR E
TR S T2y, X3 D FAEER OV AR & OB 6272 B IfEss
IRinoTz,

O : A o KAE
KRYE TERY % KAYE BHRYE
0.15 R} FRT SE] 0.70
0.1 0.110-12 o1 0.11 S 060 g5 5% 55 — 551055
0.10 B 0807 [ a1
S 040 A
& 030
0.05 1 A o020
[2a]
0.10 -
0.00 T T 0.00 T T
1 2 8 L] o1 2 3 t# FifHa
rTEITE t#ETHE
IRYE Y KRYK EEY &
70.0 5.0 49 4.8 44
| . i . = 4.0 4.0%
60.0 547535563535 55.053.8 5990 B 40 34
50.0 ksl 3.1 -
! 2.8
40.0 - 4 3.0
30.0 A Z 204
20.0 i
10.0 B 101
00 . : 0.0 . :
He Hv2 R i EiTHR el R3] R E:] #wETHR
tHEIE EHEIRE

6 ARF Y TE LR IEOREEE O RS & B RERE F
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& (0D430)

e e B MR (mg/L)

0.10 0.10 -
010 0. o 0, -
o ; X .
- 0.0 0. .40 -|—0-35
005 5 oon |
0.10
0.00 - T : T . 0.00 [l
SRkl

60.0
40.0

20.0 15350 15156 16159 A 17162

2) HEVEPEELEODBEHED

BfliAZA (BKHVEZ 5, KA 55%., FKHBEERNo12, MUKSEERE) % H B
JEFEVE &m0 BEED 2 @Y T B U224 & K A4, 45°C T 50 H RV &
W BAEE O & B RERERAE A X T 1T LT,

HEhEPEE & D BEE D FREFIEOEVNC L D, BORE, 3-DG, FERENREE
IR E BT D272, ElEE KANBEL T 2 & FEEL 3-D6 1, Kk
ANNEFDO MDD, K ATER DT NITEVMEB A & - 72, GBI ILER
I, BRETHEOEN E K ANDOF I L DT 2o 720, HAGROFEEEITE 9
PAMGAZ (X 6) &LEd 2 EHEEA V7 I NV ROMHBERN12 128V, 2K
FIARY M & 72 o 72,

B2 P E LT ERERBR ClE, A “EEE (REodhn) 7 . KA
“BFE (O3ah) 7 B, e BEREA TV, BENEREE &E LBk
T D &, RERET Do T0N, HEEHEORROIEEDO LD <
A < B OIEICRENEAL TV, BE)ERE & EOOEHED WS DTE
B ERE%O B CREREA TV,

O : A s RN
BEIEHEE EIDTREE BEIEEE mIDBEE

0.70
0.60
0.50
0.40
0.30

0.11 0.11 011

3-DG(0OD530)

020

kY hEN & FiFtE =53 FiFHE
EHITE
HEEEE FEARYAY 35

70.0 50

40

50.0

30 |28

30.0 20

B OEQE~R

=N e SN E=B RN m
0.0 0.0
Skl

X7 BEETRE &Ly EEE DR O Ry & B RERE A

OISR N T, 2 OB Z RNV ik EMHED L BEEEE L EODBE

A TR S VT2 ORISR B & plorOB RERUBR & oD BAIE 2 s L 72t R, iz
IRFN RS ST, AP R B D BB D b2 A BPEIIHERR S higino 7,
B0 & SE 72 EEIEE, EREOET - IR H OB ENRRY | X O

R WARFEZ G D, BEREOIEI: 812 K 5 EHER B T O REUZ G- L T

WL EERD,
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1) JkIHSeiE (2003) VETEREGIC 7‘5(@7?@&%@%2” TN REOBTSE 90 R0
WFSE p138-143, IGTEIERE - BT E

2) FAARESE ., (AL, REPERARRR, FBE ) IHEE R, S HERER, AP (1999)
AT R IRIRIC X DIEEO S ARFE GB 1) A AREEGHSEE 94(10), 827-832,
Doi: 10.6013/jbrewsoc japan1988. 94. 827

3) BARESL, A, JIHEER (2002) EAFRRFEERIC & D 1EEOMERE AA
fEE 223k 97(3), 172-177. Doi; 10.6013/ jbrewsoc japan1988. 97. 172

4) /NNBETE I FRsk, RAACIE 52, FREL A I AE H IR, @R VRER, TR, (2001)
AR IR X DT O a B fredr (5 2 8)  HARERIE =58 96 (10), 719-725.
Doi: 10.6013/jbrewsoc japan1988. 96. 719

5) /NREEA T IR AR, MARES, FHEST, BEEE NI, JIHEE R,
F/KEZ . @GR (2003) WAFIR R X D iFEomERE (F3 %) H
AEgiEH 25 98(2), 125-131. Doi: 10.6013/jbrewsoc japan1988. 98. 125

6) PRI, KREFEI, IAREZ, EESE (2016) HEOENKHHE L B O3
AT 2 D5 BIZHONT HERA MR v ¥ —# 18, 9-16.

7) EfERAEZE B atR (1993) SFIUEISOE ERLTATE oATEEMR AR 2 pT -
33.

8) FHUUR (1973) Head space {EIT K 2IEEA XKLy DIRHE Bk H ABEE 55
68(1), 59-61.

9) BEHER, KUE=. TH{=, jtﬂiﬁ%'cﬁi'ﬁ\ e (1970) JETEO HATEERIC
%Téﬁ%‘ﬁ (% 2 ) THIET O 3-D-6C & & & BRERE & OBV T HARE

ik 65(1), 63-665.

10) ZEME., ML, R — (2012) BERIEIC L 2158 OWEBEIENEE O E &
T e BT TFVREOESHEE~OF M- ARG RS 107(9),
624-631. Doi: 10.6013/jbrewsocjapanl1988. 107. 624
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2.

JFEwmX (e — 1)

1) X7 AFOWRET X VB - FICTAX= T ONT -« 0 o o o -
O F ¥k

2) WA MR- Z o HIECBT 25T
- BRSO BEEOMH & RIROEDLREMEDE! -« « « 0 0 o o o
Offe 2 KEET-, BJFEfE T, EME

3) FKH RN OB « Bl DB LB X BEREO

LIAEMEADIER « ¢ ¢ ¢ o o o o o e e e i e e e e e e e e e e
OFinMEsE, FREET, PREBZI, e REET
4) ZRINMPIEEOEBEICHZ DRI ONT » v oo e oo e e e e

Ougamifr, MR SCHE, KABEE™, FIRG" (KA Emikistth)

27






FREk KERA AL v & —A No.23  23-26 (2021)

XU A TOWEHET 2 BB
— BEZ T IR = NN T —

AN R
FKAESAE BRI 22—  BSINTATZERT)
Makoto TOMATSU

[#=5]

X7 BOX 7 A (Helianthus tuberosus) WZEI\ZI137T 70 Z & A A EET, (b
DIZTNT D—2ABAEERTHLHA XY UL FENTWD, FEFILIE CHKHEEE
X7 AFEOBKIMHEFITIZT 7 7 A Y TWEE TG & T AHEORNT LY F—R
GHPEE (EAK 3~5) BERBICEENTOD I EEZHLM LT MY, AT
L, F7 A BELB XN OO TAMI DWW THERET X BEOMIEZ1TV ), ZEfEh
DA X« FRREOE, B LN LD TR X 5B EOZERIZ OV TR LTz,

[5A1E])

1) 0B - K
X7 A BAEMEREHIE 112, INTAEEHIE 2 1R Uiz, WIAEREN ZRE . KT
/7 7k 4yEE (OHAUS, MB35) C 115°C, Auto &— R CHIE L. Ml EEZRDT-,
X7 A TAMEREHIE SK S mm 1A T A A U CHikEizg CGREE LS. FDU-1110)
%, Bl CERPEZE, I —300DG) L, BT CT V7 —& —HIRTE LTz, ST
B O T HARDHIE L, W EREEZ RO, 7/ BITEaEEET X B
R (AAEE T, JLC-500/V) CTHIE L7z,

2) PURHhHIR O
B SR IZ 10mg/mL 12725 K 9 85°COBUKE NN A, 85°CC 1 BefnEdmt
L7z Fmtk. 10,000 rpm T 5 min 2050RfE L 72 BG4 0.04 N HEEE TAHRIZ, 045 um
T4 A —TEm L, fRE Lz, 72i. BUKORD Y IZ 1% A VAU FLEE Tl
H B RO Z L= 007 2 ik S RIEFE CER Th o7 (F—HIFE
Fr)

[R5 & B2

AEES DO EHERZE (Freeze Dry : FD) #) 100 g H 7=V Ol X /&% X 1 1R LT,
EPE D DUNTAEREE DR D LlEET S BEREIC S EOERH ST, W
OFEIL T X =2 (Arg) Db %<, RNTZLHZ I (Gln) | 7 AT X (Asn) |
T ARG XU (Asp) DIBIZE D -T2, LA THHWIET GREF2-7) ZRE. [k
WZTNAF=U PR BESFENATWE (M2)  ITEINCE~D & KRl GRER2-5) T
VLFERET X BRITIRIEE EN T RNWT ERbho Tz, £z, FEROINTIE, Bl -
N Z— GREF2-4, 2-6, 2-8, 2-9) T, MTENELRD L 2ELLEOZERH D Z &N
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®1 VM EEERFAHD R

No. HR5E & FRTEHD (FEHh) & & AFER
1-1 MEAR EATE) iREA, BB 2018.11
1-2 " 7] ki) "

1-3 " " . j(ﬂ "

1-4 " " CINEY "

1-5 " BRS 2020.01
1-6 U ERTE AR KIS "

1-7 7 1-6 DERELI-E "

1-8 " 1-6 DE 7

1-9 | FEE JtRET(R) TE. BRH 2018.11
1-10 " TE KR "

1-11 | AR =& (R) i1, KIZIFER 2018.11
1-12 " n KIEFFRR "
1-13 | AR #HFh(E) TEHY. A XK 2018.11
1-14 17 no AN "

1-15 " Tl "
1-16 " 2020.01
R2 FUOAMEMIARHDY AR
No. | BRSEHFRTEHN(EHL) SRE (B FAERED) &% AFER
2-1 MER EATE) FyTR 2020.01

2-2 " R—X 17
2-3 | AEHE AR AT (ED FuT R FIHRHR) 2019.12
2-4 " K. FLRH) "
2-5 | BEHE =TEET(E) FEARRE. KERT 2019.12
2-6 " INTOH— "
2-7 " L& ET "
2-8 | MEHE #HFH(ED /85— (2018 iNL) 2020.01
2-9 " NS —(2019 Ai0T) o
2-10 " R:T4—1\05 | &R 0 h s "
2-11 " no | KERT A7k 2 "

D S tea bag 18 (3 g) EAE 500 mL |2 5 9 i=iE&. bag ZEUHL. HuALT=
*2) a7kl tea bag181(3 g) /47K 500 mL [Z—B2iE . bag ZEHLT=

biote, 74—y T AN OREMHT DB, 245 GUEE2-10) Lk GUEL2-11)
U LIZRERTIZEE AL EN R, ZOEAE LT AT =0 MR bEL GEN TV
(X3) .

TAFX=3 b o & bIEEEOENT R VBT, AN TIIRERBOFRIA L LT
ARSI DD, NI EIND T, FRIKLEEZ SR TERWT 88 TIIWA
T o TR REFEW Th 5 —kESR (NO) 2/ LT, lREALVEL DSy
WAIEHE Sy RERE D[] L ARG OMEdE 7 & RN T2 OREREIZBI G- LT\ 5 3),
INETHESN TV ORMDOIERET I /BERLE DT —FX—24) 128D L,
HZW) 100 g B2 OIFET W X¥ =0 R b E < G b DlE=2=7 (Kashu Bansei,

_24_



Aomori Field Crops) ™ 33g ThoHM, FNEBZH83.6g #5H L TWOHREE (1-6)

NHDHZEDRENTZ, ZNET, FI7AFITAXN o7 T 7 A THER EOREIC
OWTHER S TE N, A%k, BT 2 JBR, BT VX = 2iER LRI ED
i bEEND,

/B g/100g (Dry)

-
~
-~

it

/B2 g/100g (Dry)

-
~
-~

it

mP-Ser BTau ®PEA
BUrea OAsp B Thr
ESer ®Asn OGlu
? BGin mSar AAA
é B Gly EAla uCit
g Da-ABA BVal B Cys
g Met Cysta ®]le
é Eleu BTyr =b-Al
= ? B Phe b—ABA @ GABA
g =MEA ®Hylys BOrn
é = {M-His B His OLys
— 3M-His B Trp B Ans
\,‘b \/Q, /\Q Car 2 Arg ® Hypro
N OPro
1 ERF IO/ EEBROFDEEH-YDHEHTI/ B
EpP-Ser OTau EPEA
BUrea OAsp BThr
BSer ®Asn BGlu
B Gln u Sar AAA
BGly B Ala uCit
Oa-ABA BVal B Cys
Met Cysta B]le
Bl eu B Tyr Hb-Ala
B Phe b—ABA BGABA
sMEA mHylys BO0rn
= 1M-His m His OLys
" 3M-His ®" Trp ® Ans
‘\,’Q’ Car 7 Arg B Hypro
OPro
E2 FUMEMIRPDOFDEEHI-YDbE 7/
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0.025 BP-Ser wTau BPEA
BlUrea OAsp BThr
_E 0.020 H Ser BAsn  OGlu
S 7 % ®Gh  ®Sar  AAA
= / / @Gy ®Ala  =Cit
0015 / / v a '
o / / Ba-ABA BVal  ®Cys
% Met Cysta B]le
,7, 0.010 Bleu BTyr  ®b-Al
P~ mPhe  b-ABA 5GABA
% 0.005 BEMEA w®mHylys 8O0rn
‘ = 1M-His BHis OLys
3M-His ® Trp " Ans
0.000 o A at
/\Q /\\ ar rg ypro
v v OPro

M3 FOMERDDUERET /B

[3t5E]

AWGEIL, HETHFET T =7 b (A7 4 A NORIMAKI, #EXSHIEDPE, & Navi A
T—yar, BIER, KSR L SNEERE) OWIE RO TEBLZ LD
THY, RA7eYy MEEERIEN-LET, £, 7 - 520 ii2nibtw
VB =TGR ISR ROT R BT R W T TR ZE R S RIS
R AV il D= i

Gl AN
1) AR (2016) F 7 A EEUKHILIRDO 7 V7 b—ASHEBEE FKH RS et

VA= 18,17-20.

2) FRAE (2020) F 27 A FEDA XY CPEHEA AL &R B RS TR
= 22,1-20.

3) [FESCHERE - SEAFSERT,  TIERER AR ORMIGTHT —F ~—2 : 7/LF =2 (2020-06-
04 57) https://hfnet.nibiohn.go.jp/contents/detail601.html (2 2021-8-17)

4) AEFIEN B AN - SRS, BnOERET X BEEER (2013-1-18 HHT)
https://www.jsnfs.or.jp/database/database_aminoacid.html (P 2021-9-24)
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Ve REET-. . BB G R MIFIEE o 2 —#fid No23 27-30 (2021)

WS N o Z ORLE T IEICES T D9
—ERA~OREEOME & RIROFEDLZTEMORG—

e REET BIRGE—, JHDMEsE
(B IR B R dnhfFgEE o & —)
Koko SASAKI, Kenji UEHARA, and Takayuki WATANABE

(51

WS R ZHREICK T 5 mEEBEAZHME LT, BREIC K 2E OISR X
WEFEDOLEMEIZOWTHE LTz, BUE, WS Ro ZRFOFEZ A 2L LT
BEFEO XA 2 NMER SN THWD Z EnD, KERFFOIER~OEBFERINC XL 5 —
A OINHIZ R RS X OVERERIIIZ 5 2 B EIZ O\ T, H A 2 v L IR R %
1To72. Fiz. HIIROWSD N o ZDOHFNIERROBZNEHA SN THDEHLDORH D
N, BLEEENG, RIERIFENARLEETIHENLE LRNE WS HRBH -7
ZEnD, BHERRCOFEOREMITHT DIRE & EOFBEIZ OV TRRET LTz,

[ 281 0714]

(1) BFEFREZE 2 T IEIARER

HA o SRR IR R DR FEEE 228 2 I 1EARBR 21T, FEIARSICBIT S
B ERO#BROREFEKEZRE L, £9, IWHELZ3HEOX A 2 (FKER
39 5. BKRAA 10 5, FEDE) Z@EFEOELGIETIHREL, 2 » ARAEZT
ST, AREOEROELA L, KW 4%, W 12%., BEFF0~5% (0%, 1%, 2%,
3%. 4%. 5%) TiT-o7z, EREIZ, XbV 700 h (AU —= 2408 — A
BOEHRH) 2T To7, o, FRBRXKICOWTERRELZFEEL-,
RERRATIZ, SAE (1 (IERICRW, 2 : Buw, 3 @, 4 : Hy, 5 @ FERIC
HN) 12KV To T,

(2) KIAtaFEDOIREFBR
HEROBRMRNMYORRORSFEE : vay , 74 o H—Axa— (P U X
BERRE) . 7 FF o KCA—r— KL—10A (#E{bEk) ., 7 FF6B#E; AY
(FAa—T T /) RA), XR="FTHEHE,, TSA=a— FXAva—T77/)AR), X=
auUtFE; TSATa—M (XA a—T7 /7 A) ZHWT, 0. 2% KK ThE
FURREL L, (IR INEVAEE (80°C, 30 47f). A— b7 L—74LE (121°C, 15 43,
B B TSR T (100 HRE) 217V, WOEEEEER (JASCO #1384 ; V-550) Z W\ T,
EOELE T,
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[ 2R & B 2]

(1) BEERE A2 2 T2 EARR

LB A a0 O BITE 1ITR L, BEREORKE., 39 5%, BFEERE
NELIRDIEE —REFEEN LT 083 0ho7 (K1), 10 5%, EORBI
BWTHEENDRh-T- (K2), HEOTIE, BFHRE 3% (gL LT
0.126%) LA EDXSTHEEN DR otz (K3), BEFE —MRAERBOBERIL,
BA A BREICEDENRKENZ LD o1, BREMREORR., B LIRS0
FHIFE TR o 7oy, BEED O KD XV EHMlismroTe, 7272 L, BEE
5%zl L, BBENZOK L GND T &G, ORFHIN T -7z, BRICES
L CORMBA TR S 2> 72Ky, 39 5 CIEBEHRE 3% Xy & 4%KX 5y, 10 5T
X 4% X5y, FEOBTIT 4% Tho7z (F2, £3, £4), AIZBEL UL,
XA 3 mFEIZER <, BEFREDNEWVIE EAOFHENE < 72 DM & - 7=,
L7eRo T, XA a2 mfIc L5235 b00, —RAREBINE & OO
72DI2iE, ERICEFEE 3~4% (FEEE L LT 0.126~0.168%) M52 ENEE
LWeEEBZXOND,

£1 JREE A 2 DR
7 Lt E513
i T ELEDYI3Y
MRE395 | {aEm M B0
(FFFKEALVR | AP
ety | AERAHEL
HERI0% | Bk 0PAD
o N CE—
HIXD) BRAYY) DMLY b
RS
EEOB | AL\ POPESD
Fo9< L£XY
1.E+07 1.E+07
B 16406 T 1.E+06
© 1.E+05 S | B0
e O
< 1.E+04 % 1.E+04
| 1.E+03 i® 1.E+03
H | E+02 g  E+0p
1.E+00 1.E+00
o 1 2 3 4 5 0o 1 2 3 4 5
BEFRE®) BEERE®)
1 39 50— ALK 2 10 B K
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1.E+07
1.E+06
1.E+05
1.E+04
1.E+03
1.E+02
1.E+01
1.E+00

(CFU/g)

SEH

=2
I

0o 1 2 3 4 5
REFRE (%)

X3 FEOBO—RAEFEE

K2 39 SOHEBEMRARR #3 10 SOHEBEMRAMR
BEFW | & | FY | BRE|BIK | Kk | #RE BEF® | &8 | FY | BRE | BKK | K | #RE
0 |20 17| 23|33|27]27 0 | 20|20 27 |30]27]27

1 17 | 17 | 23 | 23 | 20 | 20 1 | 20|23 ]27|33]|30]30

2 2.0 2.3 2.3 2.0 2.0 2.0 2 1.7 2.3 2.7 2.7 2.7 2.7
3 20 | 20 | 23 1.7 1.7 1.7 3 1.7 | 20 | 27 | 20 | 27 | 2.7
4 20 | 27 | 20 1.7 1.7 1.7 4 13 |1 20 | 27 | 23 | 23 | 23
5 20 | 27 | 20 | 23 | 23 | 23 5 13 |1 23 | 27 | 30 | 30 | 3.0
(n=3) (n=3)

F4 FEOBOE MR
BEEG) | B | BY | BRE | Bk | K| &
0 3.0 3.0 1.7 3.0 3.0

1 3.0 2.7 2.0 2.7 2.7 2.7
3.0 2.3 2.0 2.3 20 | 20
27 | 27 | 20 | 23 | 23 | 23
23 | 23 1.7 | 20 | 20 | 20
20 | 23 1.7 | 27 | 27 | 2.7
(n=3)

>4

PA
[=]
0

g

oW N

(2) RERESEDIRARER

IRMMEGLEE, A — b7 L— 708 B B TRRRFOESFMETTIE, ED
BEIZBNTH, IREARD LN (X5), 1BEAIT, BB S FEERT 100 HH
DEMETHE Lo Tz, varv@azk, 7FFvaHE, R=ay DaEITAOEFRN
K<, ReRXRFORITOOBRERNE -T2, SREREBRICHWZ RRAFZEDO T T
BB LIZ WDIER=RFEFETH D Z ENGho T2, Re AT AR T o
FEHB L TEADEANT N7 (K4, 5), WED R ZOHFEMICIE, bk
BLIZS WRERFEZENEL TND Z ENGNo T, ReXFaFELE Fn it
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DR BFE L RSEOBRE DAL HTITE, FMEELZE LATER L2,
— 5T, VWRY Ao ZOWIIENT S AFEORECRMEDIE), AR, #iA
BRI L@t RERICES SN DT, BEH SRS 21TV,
S PRD B & 72D K O BES IR = T AR TINE L RET D BEND
borEILND,

U3V OFFUKC OFFIVAY RINF RZOOY

ﬂiilll" !

X4 FERBRAERED 0. 2% (w/v) KRB FRIRIK

2.0
u SRALIE
£ 1.5
C
2 1.0 PZARLIE
N (80°C, 3047)
© 05 I p—roL—TmE
0.0 (121°C, 15%3F9)
«) (@ A .-){ ':) .g}m T
PP S K EER7E(100ER)
4{& 4‘& 'r/ ://
non =

M5 AR TICRIT D RKEFZDROLSE

[ 514 k)
1) BEFRAE, SHPZE, 8%, SRR (1980) WASY 72< HAEICET 50

2)

3)

4)

5)

0 (2w - TROWRY 72 & ATED—MeRlisy e ONERET < 7 BERLERIZ D
WT - BRIREEGEREBRS T 12, 37-48.

BREAR (1984) WSV 7o HAEIZET 2078 G5 #H) - —Mm A OE
IR OV R Bk H IREEE R BRI WA 16, 52-55.

EIRAE., NEFRIEE (1989) WAV 72< HAEICET 598 (5 10 ) - &
RS OE - K REEERERIGHE 21, 52-55.

SEREERS (1972) FKHOEY  FHEFEF 5(2), 98-101.

Doi: 10.11402/cookerysciencel968.5.2_98

Ve 2 KEEF-, TENFEE (2018) WAV 23 Z O SVE A & Sl TREICE 4 240t
72, KA EMRARLIIEE v ¥ —#E 20, 37-42.
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PN MesE, fth KRS AFTEE o ¥ —d No.23 31-35 (2021)

FK PN O BRI TR - ST & 3l L 7z
(5> & WERED ZIRBIRIG ~ D% H]

e fEsE, BT BRREZI, xR
(BKH RS =izt o 2 —)
Takayuki WATANABE, Kenji UEHARA, Yunosuke NAKAMURA,
and Koko SASAKI

[+ =]

FEREX, BE. LB & WA CHRMI ORI 2 X 2 2 EE R MAY VThH Y |
4-Hydroxy-2 (or 5)-ethy1-5 (or2)-methyl-3 (2H)-furanone (HEMF) <°=2/\7
e EOMEAFEIZLD, WOFYLHIZKRE B2 525, MHARIZE
WX, PR 5 ALK, RN TOBERE S TIKEEERRG D 5 2 23, FKH
PRSI T RS MEEEICB W T, BIETLEIEHA STV 5,

—J5 . BT, BRI Z @513 T > TR W BRI ELE RS £ < EA
D EFEROIFENC LV A4 B OJRBESEER STV D, Foxld, BRHEIEN 29
fhopmg g e (B3 X0 MEERERO ZEEZ1TV, S bR S
TeBER 72BN 2 (MEAOEBERNRE] &g Lo, BIRS N EA> SR
BN 1O TIEH SN TEY, —H ok CIEBRIC# M ~DIE A ZBiE LT
%, — ., BATIREMMXZHLE LTHOX A 7O S % APES
IWTWDENR, ZRRT VL a—ZAB&BNRENWZ ENLRBENELS D, 0D
R, BEREDFEBENSFRIRIZ /2D | DL R DN H 5, Lo
T, R\ CRBES Z 50T 5 720X, B ZeBEREA F E 1k o B 38
MLETH D, KT, EAOEBERORNRIER L LT, EAOE
BEREDT X VT J v JTMERR 2 Rk T2 2 LIk 0 . ZHRIM O &/ KK
SriEeR & EBR LA D Z ENTE O THET D,

[ 7i£]
1) 72 BT v Jiek o B
LRI % = ) B & 3 DRI O B ST E A O X EERE A BIR & LT,
VY o X —TITHEOBTRICBE L TR F L R AH 21280, BREOIS
HATOTFEER DV | N ERFELILE LT, BEICEM LK O 72
R ZIT, LW THHE 9B X OVNEIG YOHFIEICHELCTCT I VBT e
T ERR 2 B Uiz, BARM) 722057k & LT, 10% &K % VT 106cells/ml
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(ZFHHE U T2 BRI & AR PR 1% R D K 912 52°C, 10 73 [HDEA L
ZRBREAT o T, BEH 7T L — MCBER L TERE LT o 7o, BT L
— h OFkIX Yeast Nitorogen Base w/o A.A. (Difco 1) 0.67%., 7 /L =2—
Z 2%, DLp-7 VA7 =7 7= 0.018%. #KXK 2%& L=, EKHT
L— MTAF LmtErk %2 3 Mgk 7 L — M X Ak EHi{k L, YPD BHuZf&
fr LTk & LT,

2) TR BT v JERE A TR 0/ MESA B R

LRI DAL, KHBERG ) 2 v hv bl b ek E LT,
B 30 & (FUBERE : JFEEK=1: 3), B 10.5%. /K4 35.5%., */KEHEHR
FE 22.7%., fhiA#A & 3.6kg DRI TITo T2, BRI, AR 1g H7
D 1X105CFU & L CTHAARREZAT > 72, 30C, 122 HM#ARSE T, UIViEL
EATV, I 5 DHRBIBERZ IO 21T o 72, H L7~ AM1, AM2,
AM3 1T 5 LEERFTH Y . E2-1, F6-1, E13-1, E11-1 X0k %2 1= | filik
LTV OO EASEENTH D,

£ 1 /IMEABBROBLEH

Bl &3k
JFOEHE & (ke)
EER G, 1.00 B 30.00
KA 1.80 K53 (%) 35.54
RIE(EF) 0.38 BRI (%) 10.47
R KIS 2 0.45 SR BHIRE (%) 99.75
A A & 3.63
3) BRMNZE N DEFXMTDEE

FHRAIT @{E'J IE, BEYERINEICE D L FOFIATHEm L7z, RigHy 71
CEEOMMABHREAKEZMNZ, A Fr &R E Y S AP —PT3100

(KINEMATICA #t#) % Huv T 10000rpm. 30 £, ~"ETF A A L7, 5ml
% 20ml ~ v RANR—2Z A T VI AFL, 1000ppm #ZEHE S IEA#E (1-Propanol,
1-Propanol, 2-methyl (Isobutyl alcohol) . 1-Butanol, 3-methyl- (Isoamyl
alcohol) . Acetic acid, Phenylethyl Alcohol 3 X (8 2-phenylethyl ester
(Phenethyl acetate)® 5 il45y) % 450y DFEIREED 10ppm (2725 K 912501
WUz, RNT v 7 RZTHIRE, TA 7 e~ % 77 7B E5HrER TQ-8040

(HEEREFR) 2T SIM E— RICTEREDE ST Lz, 77 A0
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InertCap Pure-WAX (GL %A = 2%tH) 2., BT L4 —7 R 60°C
T 5 miRFF%. 8C 1 D FIE L — F T 2200C £ THIE% ., & 512 10 4fEfk
FrlL7-, SAb=|EE L 250C, HAET—RIZAZY v bE—F (A7 v~
10) THEhi Lz, FRESy OV 7V > 7 kT EME~ A 7 vttt (SPME)
WX DA77z, SPME D&M, 80°CT 10 43V o 7N oA 7 v % FAE Iz
#. Polyacrylate SPME 7 7 A /N\—% 34 T OUNITHI L, B LR S 30 4
FER T 27 7 A SN—ICWE S, WAEKRD SPME 7 7 4 S—%2EARD (K
b=E) T 1 FINEVL | B RS ST, BB Xr O HE S IR
DOEEMEIZL Y, FERIRSOGHEEEZEE LT,

4) TR EREREAM
B T ORI OEREMRAIL, MAEICEEE L7 4 &2k 0 5 53k (R
RVMEEBVY) TF b L7,

[FE R & & 52]
1) 72 BT u TRk o B

ZRARNT 2 = )L & DR OBERE E2-1 0 h ., T X BT w JitE
BROBUSN TE T2, E2-1 OEFEREN 1%RBEITR DA N L RABLZT - 714,
BEA 7L — MBI L, 30C, 5 B~T HCABFTLEZEED an=—28HE L
B L7, FEEOEEE 3 E#V KL CH{fb L, DLp- 74 u72=L7TJ
= ViR E2-1-pF1, E2-1-pF2. E2-1-pF3. E2-1-pF4 &4k L7,

2) T X T T a ZHERR A F 7o RN o SliE R

Ment RSB ISR A LR A2 25 21, BVl TREO B0y ORIERS %
F 3T, BREMEOKEREZE 4 1R Lz, WBONREMNLRELLDTTHY 5,
Leige A PE B 326\ Isoamyl alcohol DA EA H#T25 &, K4 A9 (F6-
1). A10 (E13-1). A2 (AM2). Al (AM1) OJHIZ%Z< . A4 (E2-1) THkb
Ko7z, Ll E2-1 HkOEREMKORERX A5 (E2-1-pF1), A6 (E2-1-
pF2). A7 (E2-1-pF3). A8 (E2-1-pF4) Ti% E2-1 £V % Isoamyl alcohol &
N <, BREBEKIRIC L2 FERES OHEBPHER TE, BROMENREN
2o 72X W70l %D ERIC LD EXS O BIXmE MRS
THH|EOINTEY, DLp- 7N A a7 =17 J = MRITEKE LD b
Phenylethyl Alcohol DAEREF D < 72D Z L3I S5, A4 (E2-1) &
AS~8 DXy & b+ 5 &, A6 (E2-1-pF2) ([ZBWTHLMZEWEREZ R
LTS ZLEpfERE S (£3), BEREMADHKRICEBNTH, AdXD b
A5~8 DX 53 DFEY | bR, A OFHMIXE < . 2R RLEICEET 58 kKD

_33_



BIMEDR RSN, BREMREICLVEFY OFOOK S &> 72 A1l K3I12iE%
B o E11-1 AW TW A, AEIORER CTIIMORER LY 5
DA BED L WERRTITRBD biLZe o7z, E11-1 OFXKE S ORI
IZOWTIFAZROMEE LTz, BRI ORAFHT O R 2 - 72 E2-1-pF2 1,
Phenylethyl Alcohol mAFEIZANZ . BRMT DT V) SCBROFHMIZEH L T % Bk &

D HLEN W, ARl BT R BRT T u ZiRR ORI RE L2 b
IZED, ZOFELZERT L2 LT, AR BEXRDITENTZFROKRIZD
RIND T ENHIREEND,

* 2 IR

Al AM1
WPOOEERE A2 AM2
A3 AM3
FEHDOEWERE A4 E2-1
A5 E2-1-pF1
57 BiERR A6 E2-1-pF2
A7 E2-1-pF3
A8 E2-1-pF4
A9 F6-1
EHOEFERE A10 E13-1
All El11-1
£3 FRROLWHER
(ppm)
ey 1-Propanol 1-Propanol, 2- 1-Butanol, 3-methyl- Phenylethyl Alcohol Acetic acid, 2-
methyl- (Isoamyl alcohol) phenylethyl ester
X5 (Isobutyl alcohol) (Phenethyl acetate)
A-1 2.8 5.6 128 4.8 0.2
A-2 3.1 5.9 132 5.1 0.1
A-3 2.5 4.4 10.0 4.1 0.1
A-4 2.5 46 7.7 3.6 0.1
A-5 2.7 4.6 95 3.6 0.1
A-6 2.3 4.6 9.7 5.5 0.0
A-7 2.3 4.2 8.0 2.7 0.1
A-8 2.7 43 9.7 35 0.0
A-9 2.8 6.2 13.9 3.7 0.1
A-10 2.7 5.9 13.7 3.9 0.1
A-11 2.8 4.8 9.1 3.1 0.1
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K4 EEBREORRE

& &Y R Y
Al 2.50 3.25 2.50 3.00
A2 2.50 2.50 2.25 2.00
A3 2.50 3.00 2.75 3.00
A4 2.50 3.00 2.75 3.13
A5 2.25 2.13 2.25 2.25
A6 2.25 2.00 2.00 1.75
AT 2.25 2.00 2.13 2.25
A8 2.75 2.38 2.38 2.50
A9 2.25 2.25 2.50 2.25
A10 2.75 2.25 2.25 2.25
All 2.50 1.63 2.38 2.25

[51HCiER]

1) FENRFEsE (1998) WM HEERE TRKHEF YV BEREO & ) OBR¥E & Rl
A ARS8, 98, 22-27.

2) /PNRRIEE . Ex REEF. EOMEsE, i, NAE, 557 Bk
(2013) b7 ARV UHMEFIH Ui A OBEKO BERE L EEER L~ DG
M. KHEREGR M Z —#fE, 156, 19-28.

3) FKHE (1989) M "= iittEEFIH L8 RIS E, B ARG S
A5, 84, 96-99.

4) /NAFLFNFE, BRI, MEE S NS Rk, B, AR (2008)
B—7 = X FNT )V a— L A EIGTEEERE O B & E O L RERE,. B AR
EWEEE. 98, 201-209.

5) EIRIL . KBEME— (1998) ARG OFL KM O g, B AR LR
T AGE 45, 323-329.

6) AFEKA—H (1998) 7T u s 7 2 ERmIEEREC X D FS S ERM. B
ABEE HEE. 93, 606-614.
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PRI, fh K ERES BN Y X —HE No.23 36-39 (2021)
ERUISMPBIE OB 2 52OV T

VARG, TMOCHE, (EHRAT. KACHEY,
GBI A R > o — Tk B R A )
Seiei WATANABE, Fumika KUROSAKI, Osamu SATO, and Masanobu OHTOMO

[ 2 %]

T i, HEOSERFF B2 R L OBRERET L 0D, BV ClE, 7R
A — )V TIEE~DERIINBETFE A DA 7 7 L — " —DRAEMFIN R LB S
Too AT, BGHBTIHE~DOEFREHR ATV, BRI CH R ] 2 28 2 723
R RER AT o T2 fE R, BoA 7 7 L= N—R B EBRMON RN H D Z &
DR T E T,

[ 58 = ]

TR R ORI & 36T, IR, BER, R EOERIZ KV FRPENTHZ &n
HMHNTEY, ZLOFREPRESNTWD Y, RS DY /NS Y RS 91,
WRAFER AR X DT O S E R 2R L TR Y . & DICHEERRFO 72 012135k
RUBAERRIREN O D Z L 2 WA L TEB Y, Fhx bIRERICERBIRINDETE OfEE R EF
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BT D DT R A7 — )L ORERTlE, ROFICHA, bR FBELR L EREHROIE
BIE, B WNZER ORI & BFRREORENMES, BP0 F 7 7 L—/S—D3%
AT HIHIRNR DR BT,

AT, BEEOBIGEEIEIZ BV T, HEA~OEFE B RRFIIZ AL O MEC
ED LD REALE KIZT DO, Filz e Az S0 THiET 5,

[ FZ8515 ]
1. &k
THEA~OZERZINAERL, K H SRR S TR I E V1T o7, THBEIC
HE H P RSt O EE SR & PKS-2 CTEREZIRI L, RSt v A A 1 BAEFT DR
FETCRE LTz, £0%, EVEREE LI KABEZREE LT,
ERWMO TR & LT, BRI, EEGEEISRN, EilE2 AN DETO B IR
N & SICHINEE 2 ATz 3 FEOREBHI YW TR FIRE R 2 HIE L=,
PrealBR OFURH T, i, 1. 8L DK AFO B il 2 it U7z, ArkakiRis, A7
IR Z-5°C, 15°C, 30°C® 3 X4y, BLO, sz 30 H, 60 H, 90 HD 3 X
AT T,

1) 22350 LGN o o e e e e e e e e e 2 X4y
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2. PR EREONE
T ORREREE L, BIREHZICA N T — - b L RO Seven260™ & F W THIE
L7,

3. BEReaER

BRI U7 iFB, -15CTRAF L, I RATEBIIF O 90 B THIC—FETIT
ST, NEXT =X, Yk X —D 84T, FFA T 7 L—sX— 22O\ T 5 Ak (1:
Hi~5 ) TR L7,
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2. Brieh OAFIEFE
RN L & 2NN D ORTEIE O AFIERIRE OZ LA X 2 1R Lz,
HEAUSNEE L ORI, BRI 23 < 72 D180 TOCBAMER 28 & - 72723,
HTTERENC & 22 B3 < | IR 1T < HERS LT, ERIINA Y ORI
(. BT & AT OB < L TEIE TP ORISR TR HER LT,

_37_



O 22FRHFMEL n-EZRHmMEY

—5CETEL 15°CETE 30°CEFEL

15.0

10.7 10.9 104 10.6

100 o ] — 9.7 — 9.7 s 9.6

T L Lk
:

o.J aU
3.1 3.2
I I I g 5 i
0.0 T T T I T

30HE 60HH 90HH 30HH 60HH 90HH 30HH 60HH 90HH
i 8 A

BFBR#RE (ppm)

2 ZERININEE L O OV &

3. ERERERAG R

HEARUWINEE L & AV Ol 2 BrsdREE & R 2 28 2 7 BPil 2 2V 2 i
BHRERBR 21T > 7o R 2 X 3 1R LT,

RE 2R L LIERRBROK R, BVEIITRIEY . IBIRER S WITE, £z,
P A RV EEA TV, “BEF X7 BE" OFEMIE <, E320NM0A
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3. BFoME M)

1) REHDAF : & MEWFET Vg

U B OER]L R SR, AR By MRS (R IR
INEFEFD, EREEA MAESH 7 2=y 7 A1 F)

NBRTE T - FEBA2021-29174

ANBHH 2021423 H 1H

{5153
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1) EHOLFR : & MNEHFET VR
FIE B ERL TR IR0, e oK By f RS (RKH IR

INEMEFD, EEEE St 7 2=y 7 231 F)
ANBRFE S - FBR2021-29174
NBRH 202143 H1H
[Z59]
[FFRr OEE ]
RERAAFIZ. FFRAR PN R PERR A2 ORRE B ENCERE L ¢, IFEELZAE U2 BOR
MTh D, IHETIE, FETVa— IEHEFEENEE S, BIF»6ET L=
— VRG2S IS A~ EBAT T 20 H 5 Z E LN IN TN S,
ZODIENIFEBUNIEET 5 Z ENRMNE L SN TEBY , TOMWREIZEET 2 HEER
TR, AR OBRBRNRAAL LN TWD, BBHIFOIRIEA 1 = X LRZ DT
B K ONBIE DOBFFE 2 Zh =0 ZAT 5 7212, & MEWIFO® in vitrodblie, T 72 btE
MEMIFE T VRIS EIZE ST\ D, AL, B OFHEOERE 2T 5
MEIFET ViR ZREtT 2 2 L2 B E T 5,
[ D ik ]
FEAFE OIF FELAREZ R X< SLERGET LSRR, BB RO v MiTiil
. VATINVANVEKEF Y Re G0 hIc TR T2 2 8L - T, B OE
&, IBE D « B8, IR B EE R - O BN S, IR ORER & #E
FF7se MEIFET V@A SN Z & &R LT,
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4. FREREE (81F)

1) BEFS  AARECFREALSE HI RIS - AV YL

FFRH LGHT 202045 4 30 A (EEHFELER)

4 : ldentification of B38-CAP as an ACE2-like enzyme to suppress hypertension and

cardiac dysfunction.

FERAE EFESCT PEERERAL D 2L EERIES. PR AFEHZET EEIRRC .
MRz 2 AiE] (TRKER « BEEE « 0 FRERE. “RKHR « BEE - FEP,
CEERENE 2 TEIEEE - G - RENE, CIKHE R BT

2) BEZLS  F3E AARLENFEERES

FFEH LT 2020429 A 14 H~16 A, 471 Bk

AL X AT ~v Akt NI S OFA AMIEkol v T o2 U

K — I AT

RFE OME)IKE. SfEEAE?, HEH S, IEHEM?, BEF!
(CRKHIERREM, "7 o=y 7 2104 (#R))

3) BERF¥E F 93 EAARLENEERES
BFHEHFT 202029 A 14 H~16 H, A 71 Bl
B4 - v NEJE7TF A b HaCaT 1B DFKH RN AL 4~ 2HEmIc L 5
PR LIS
FRA  OfFEA . BRMEET THEE 2 WE—RR®, RS "
("B R R, 2 TUNR)

4) BRFES A2 EEHABEFSRS

FEHEGHT M2 10 A 21 B~27 B, 471 B
B4 S TRPICAET 2MEMOFRE & PCRIZ XL S H
WRF O LFFEE, i, EEE (BKH R

5) BRFES A2 EEHABEFSRS

FEHEGHT : fM2410 A 21 B~27 B, 471 B

HEA  IHEEERBRICBIT AT v F LB L OFOBEYE OEE
FERE  OfHEZ., BARBAN, EEE (KHERET)

6) FRFWE M2 EEHABEFERS

FFRH LGAT 2020 410 A 21~27 B, A T A UBHE

L« RINBEERI Sk Zygosaccharomyces rouxii YAMAMO 001 #E£D =~ 7 A
FREEIZ DWW T

BEE OB R', bR, EOREE?, RifE—?



("R aA it PR R )

7) REFE 8 94 B HAEKHEFFES

FEERH LT 20213 H 9 H (fLii= o~ gt 2—)

B4 © COVID-19 ~ U AET MICHEITH ACE2 BRI NVARF I RT7TF X —E B38-

CAP IZ X % SARS-CoV-2 #HFE il E O] (Suppression of SARS-CoV-2-induced

lung injury by ACE2-like carboxypeptidase B38-CAP in COVID-19 mouse model.)

FERA OO, EEC L, BIFA LY 120 [WEIES 3, dEEE 4 FrilEdHE
5. AJFIEM 6, w7, NMERED 3, ZfRIEE 1, K HEE 5, SRHAEEZ 5,
I FMA 6, PREREDL 3, AHHET 2, AL (RKEK - BEE - 70 Fi%
AE. 7 = 3R A - A - S 2 F (NIBIOHN) | ° 5L 2 BFa& % — NIBIOHN,
SHUAT Y1 > Z 78 NIBIOHN, “[EBREAF, 6 FAUR « B, TR0 R
i)

8) BEFE : FESSHHEAKREFZFEFS

RFHEEAT 2021 4E3 410 H~12 B, A 71 B

[EA TR K 2 A IR CIE A L 7oK R ks I féﬂaiﬁ%‘ﬁrﬁkiﬁiﬂ i

FEE  OFHBENE B KEPMI°, SRz MEFPF5L* . Phung Luc®,
Pham Dung®, I ("RKHEEE, UK, *TKHEBR RN, “BKHRK,
>IITER)



1) BRFE  BAEMFSFILIE FE86RIfls - AT T L

HFH LT 0 202045 A 30 H (EEFE EWER)

4 : Identification of B38-CAP as an ACE2-like enzyme to suppress hypertension and

cardiac dysfunction.

FEFRA M FeRREEAC T 2 AEERIES. LB SHHMET SRS,
S 2 AGHE" (CRKEK - BEEE - 55 FH6E. *FKHK - BEEE - fEN,
SEBREME o H — EIRIE - fREE - SRERAF, CRKHE IR R

WS T UXAT UV EHREEF 2 (ACE2) 1, L=V - T U4 T UV U RICEBT

HEAOMEN T L LT, HBERGEERREORELEICTE LT 5, 40, 2T

Paenibacillus sp. B38 13D /LR & X7 F % —+F B38-CAP 7 ACE2 & [FlkkDIEME:

BROZ &R U, SEAHEMEATIZ X 0 . B38-CAP AT 1 7 3 ESI R — M7 LI

WFLIE ACE2 EAEERALIMEZFF>Z L2 50 E LTz, Invitro (23 THLHEL 2 ACE2

X, B M ACE2 LRI UBERTEECT VXA T o v v N 2T VX AT vy 12T ICE W

THZEERD, ToXAT v NFEHEYTRAH DL TAC DARAEY T AITE

W, B38-CAP (%, M7 v AT oo v NEBELRED S8, RN ELNET S

ZEEHONE L, 51T, B38-CAP #5012 L 2 BB el x 3~ 2 #tE b i 72

W2 E AR LT, FAEORRIL, AW HK ACE2 #i#5% B38-CAP 7%, in vitro, in

vivo IZ8 T ACE2 & AIBROBEREZ FF> Z L 2B 600 & Lz, A To3iE, &t

ROARITHT B F T EEEMORGHIA N TH D AlREMEN R ST,

2) BEZL  F3EAARLENFEERES
FEH LT 2020429 A 14 H~16 A, 471 Bk
B4 © X A T~ v AHke MRS OIS AR O i ~Z A
7 U7~ — LFRAT
WRF  OM)IKE . @fEEAE?, HEb I, IEHREM®, BER"
(CRKHIEREM, 27 ==y 7 23104 (8R))
EE b MRS SELRFE A2 OMEIZB VT, B MR 22 2 b2 R —
R EOFHMENG, B MESAMEMEBEINTE, —F, & MNF#ldx 2 2
~ 7 AL RN PXB-cells 1. R —HEFMEOMRBRICEHETH DA
PFHLNTERY ., BITE, FIZEYEREMLC, AR Y —=2 T BRI T
Wb, AFFRICEWTIZ, b MFAAMAERE & Ok %8 L T PXB-cells DFF % B
i35 2 LR BT, 2D OMBIZERT DN R BB S T 21T - T2, 2K
INZIX BAEE L6 HE OX A T~ 7 AFEn G HEEE L, & 512 13 AL L7 PXB-
cells, AN & M AMIERE HepG2 35 & O HuH-7 22 HAEHL L 72 RNA Z W T~ A
s aT VAN T o 12, T ORER., 2 COMIERE CHmICRE Lz 18,728 (H D& s
FEED OB, IR AMIREE L Y PXB-cells ICBWT 2 fELL FABEICEWRBRZ R LT
BAR 1T 1,984 i, fexbiz, S ARIIERE L D PXB-cells (23T 0.5 f5LL FOAH EIZ
BV Z R LIZEBE 2,189 Tho7-, ZNHDOBMLFEHIZONWTE=Y vF
A v NMENT AT o 7o F. PXB-cells [ZATFHEAE & L CEE o8~ OREHRRE (F

metabolism of xenobiotics by cytochrome P450, complement and coagulation cascades) (Z
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HTABETEZES L TVWAZ EWNRIBEINT, S5, RG22 TH
HIRFBEIRE & 7 VT F URREKICHE H LTCT 21T > 7o . PXB-cells L2416 DK
BT 2B G E2EBEIR L TS Z v L7, MilekE I om S b IRE
BIOT =T OEREIZBWT, PXB-cells ® LiEFTIL, KBEOT V=7, B
FOEREORBZNBIEINTZ EDH S, PXB-cells 1T, FRAAMIEE Y &WT E
=7 DIRFEEMZRFFL TS EEX BND, 26 OfR R, PXB-cells 23 ZER72 T
BEREMFZEIZX L CRWART Uy VBT 52 LR LT 5D,

3) BERF¥E F 93 EAARLENEERES
BFHEHFT 202029 A 14 H~16 H, A 71 B
B4 - v NEJE7FF A b HaCaT 1B AFKH RN AL 4~ 2EmIc L 5
PR LIS
FRA  OfFEA . BRMET THEE 2 WE—RR®, HEEE "

("RKH RAR A, 2TLINR)
HE . (FE) BWKEEZRAIAERZFEEE T 2L FEXLZAINT 5 ETOR B
Ny 7%, R b S a2 LM DL EMAGT H U AT LA RIZHEL TE TRV
2D, ZDR VR 7 B RRIET D 12 O IARH TG IR ORE RS 7> & Il o
B R « A A FEM AR, FRCERT 5 2 E N EEE 25, RIFFET
X, KRG ZFA & LTREEEEA OB 2 BRETICH 720 . FKEENOALF
HERTh LT O, Ak, BERIKMEYO, v NEZEICB T Dt kst 2 7

L7z,

(F15) BEBEPEORED B, Ak, BEERIZOWT 80°CE 7213 180°C OB K H %
1TV, BT OO & T o7~ Invitro DFEERE LT, Pr{biEMIx
DPPH 7 I /WVIHEIEM R 7= ) — VB &I T +— VU o F A METHIT LT,
MfASEBRICB W T, & MR ZF 7 YA b HaCaT ZimBa{b/KEIZ#FE L TRk
ANV REFHFEL KAA A~ AT T OFER{LIE %2 DCFH-DA 7 » & A T,
FARTEMEIX WST-1 7 > A TRl L 7=,

(fEF & B2 DPPH 7 ¥ B /VIHEIEME TR O 12531 A~ A O Hil bistEix,
WTIDONAA F~ AZBNTE SOCEKIIH LV & 180 CEUKIIH TH LN H D
MEETH- T2, bbb, ARk, FEEKD 180°CAKMEHEIZB W TIL, /1 4
~ ZAEEH T OPRLIEMEIIBE R IR DRI > TEIETH D | IRV T b Bk 23 =l T
bolz, T, ENA LA FTORY 7 = 7 — VIREEIIPIELIENE & RS L T
BO, A A AZABHT-0ORY 7 =) — VR EIIEEEDFRCENR TV,

EEE LK FIRIZ L > T HaCaT OFMIENERL A b L A XBEE TN L7223, &
A F~ ZHH ORI L 0 B {E A b U ADRBEEITHH Sz, FRlT, MR b 2
N U A DR R b A5% 180°CEUK 4 Tif\ ME 23 8 - 7=,

ULEDRERD G, KHREOR DL L, &A%, FEEKEZ 180°CEKMN L THE LN
TCHIEIIAR Y 7 = ) — L E'EICEN, mWIRLEREEZ AL TR, v NEES T
F A FOKHIBEANTHEREA N U AMERRBEIR AR Z EBNRBR I,
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4) RRFPE  FM2EEHARBEFESRE

HRHALEGAT : Sf24E10 A 21 B~27 B, v 71 B

A - EE LRI 2MEM OFIE & PCRIZ K D

R - O RREE, K., EFEE (Bl RB A

5 (B WS TREPICEESICALERMAEMDNRATH LT A4 E=L 7T
a—b (4-VG) REDFT7 7 L—R_"=03FE L, FEMiEOKTZHRZendb 5,
Fox i, LIATL 0 B IRN OIEHERIES O BOMAEDRE 2 EHIMICIT)> 2 L T, B
Fxab e LIEGNOBARKEOREZ T L Tz, ZvE TIHRESGN O
N 2 D T DITEE R TE 2 IO TS, RSS2 H 5 £ TS 2 237 5
ZERXan=—ORENOMAEMZRIET 5 OIIRNETH S Z & H | PCR 2 V-
WAEMOBRHEEZ DWW THRFT 2L L L,

(k) REREOFEEESN O S i 250 (150 /) L, ZEREHZ v
TR L, ABLIzao=—7mhb4 AL 27 k PCR 21To72, 774 ~—IF—#KH
72 16StDNA ¥t ] (X275 U 7) & 26SrDNA @ D1/D2 f8Hi% (B ) A 244
L7z, RIZ, PCR D L AZAT 9 7o DI, RUSRITK BB (PCR EZEE) &
WIN/ FEAIT PCR 217V, RY A5 —FB O 21T 77, S HITKBEREIE L
T, HEE L7 AEWICH RN 7 T 4 ~— %G L, PCRICE DM 2R AT,
(FEHR) BRANOREEZNORE T REOELRN S, HEELT- 83 SOMEDZ[FE
L7zt 2 A, D%\ Bacillus J&=<° Staphylococcus J&¥ £ O Kocuria J&EDOMIE, +
TATB AR TH Y | ZHE TOMI & RERDOFE R Th > 72, PCR SMHOREHZIHW
725 ODRY AT —EBTITHEIBERICR KT 24 FOEN RO, EFEMRE
F:1Z 16S IDNA BLHI|N CTREER 2 7' T A ~— 25 L. KEICAE 7 5 Staphylococcus
J&=° Bacillus J&72 & DI 21T o7& 2 A, EMERIRBEIIAETH D Z 300 o
776

5) BERFE  FM22EEHABEFIRS

WFAEGHT A 2410 A 21 H~27 B, 4> 71 Bk

A TERBEE IR 2 VT v F LB IO OMEYE DOIEE

FERE  OHEEZ, BARBAN, EHEE (KHERET)

S (W) P78 F I ZEA TR TORBRAENONE A AT 52 EERE
s Th b, ZHETHET O T EF I L TEL OFERENR 2 SN TN D,
LU, 7T ELTHIESNTWDIZHEDL LT, EERIZIZE OB
RRPFEBEDEHE A TN THREREMRLDONREL, VT BEFMITHONTOIER
RERIEZ LW, AR TIZHT-ICBR L= T B F L OoiEZ W T, GRS
WRRIZH T 2 Y EME R L O OBEYE OEEZ B 52027 % B ) TN 2 F i
L7,

(FIEERER) BET O T 2T L0, HlEICY 7 ra A X U2 RML4°CT
IR U721 . NS YE 2 BN L GC-MS (2 X 0 @i+ 5 Hiklc L iT- 72, £7-.
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K 40kg TOREERBRZFE L, T FINLE X D F L OMEEZ T LT,
CTRFNEB LN X U % 0. 1ppm DI E THRN L7211 2 vV CdshnmEiy
REREFEMLT=L Z A, BIERIZENEI 3%, 102% & BRIiFefERn G oz, F
7o, HNBEERE TOVT BTN ERE U OF VORIV T L ERESHT 2 5E
L7, SHIZ, HERELALTOYTEF N (DA) X% U4 (PD) O&l
DA/PD 1% 0.1~1.0 DIZ&H 5 DIZk LT, k¥ H L72IEE TliE DA/PD 2 0.1 AT
272 ZERHBNERD . KD LTCTEBOHRNC DA/PD L3 E 2 TH D Z & 73
R ST,

6) FRRE S 2EE B ABEFZERE
HFRH LT 0 20204510 A 21~27 H, A 71 VB
B4« ROKBEIEWRMI Sk Zygosaccharomyces rouxii YAMAMO 001 ¥R N7 B4
RAEIZ DOV T
FERE  OmiER'. bEET? EOEE? . RFE—2

("EEAE A, PRKH RSB R
T (HRY) RRBEERIMT X, REERSCAM O ZFERIC X D HE 72 R8I D
T2 ETHOLILTWNWD, FREASHEOERMELESIZH\ T, AHEAS KIREEE
LR L0 pBES 2 Y o TRROFE Y D3 BAF IR TR RN I RE Zygosaccharomyces
rouxii YAMAMO 001 RO ZH B MG LIz & 2 A, BN a7 BRAREE % FL
L7z, anZBAEREZ XD & 2R FREEMEECISHIC DWW THRE L 72D TH
HT 5,
(F7i5) WMo A 23 BEIR & 7 2 AR O HEMERERE Z. rouxii NBRC 0505 £,
NBRC 0506 k. NBRC 1876 £, NBRC 1877 #£?D 4 ¥k xR & L CHW=, 5% R
Z 5 Te YPD B T, 30°C T 48 FEMFRFEL & L7 b OZRIETEIR E Lz, BIED
HE-CH IR O R 2 B L, KIBE 10%E 7225 K9 ICREZMZ 721 O &1 i
& L7z, BEHIARED 1/100 EORTEG R A RN L, 30 F£C 30 HRELLE#ERE LT
ARG L U, AEESIIRERICY o 7 ) v 7 24T, AR L =% ) — LDl
ExTIR- T,
() 10% B 2 & 1o Hil 2 YAMAMO 001 Bk TR S E7- R EBRh o % ) —
N EZBEILIZE ZA, IR T339% ThoT-, T, FEEHRTICBIT S
YAMAMO 001 #RD m 7 BRAERREZ fRET L7, AEG# 31 H H OfKA 705548 Tl
107.1mg/100ml, #5072 5548 Tl 227.3mg/100ml O 2~ fa 2 AR T 5 Z &
Wb oTe, T, MERORKEMEE LT 15~ O a 7 BeEE/R L,
O, IANTERD ) FWAEPFARIK D Z LN TE L, aNTBAERRKIZONT,
BERAIMNCAE R LT FEIR 32 112 72 B E M SR WP RIN et CTany g
AERRENRINT 2 Z &, BEERIXT B F /L CoA 2/ LT TCA Y1 7 JLIZELY IA
FA, AT EEE AT D AR R S T,
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7) BRFE FE 94 Bl AKEPEES
FERRA LA 202143 H9H (R~ va 7 —)
B4 © COVID-19 ~ U AET MICHEITH ACE2 BRI NVARF I RT7TF X —E B38-
CAP IZ X % SARS-CoV-2 #HFEMfilEE O] (Suppression of SARS-CoV-2-induced
lung injury by ACE2-like carboxypeptidase B38-CAP in COVID-19 mouse model.)
FERA OO, EEC L, BIFA S 120 [WEIES 3, dEEE 4 FrilEfE
5. AJFIEM 6, w7, NMERED 3, ZfRIEE 1, K HEE 5, SRHAEEZ 5,
s 6, PREREIL 3. AFHFHZET 20 ASERE (RKHEK -« BE - 75 75
B 2 [ SRILAE - f e - e A (NIBIOHN) | * S0 58 £ o % — NIBIOHN,
SPUAT YA o F 78 NIBIOHN, “[EEREAT, 6 TR - EEEMF, 7FKH Rk &
i)
# 5 : Angiotensin-converting enzyme 2 (ACE2) is a receptor for cell entry of SARS-
CoV-2, and recombinant soluble ACE2 protein inhibits SARS-CoV-2 infection as a
decoy. ACE2 is the carboxypeptidase to degrade angiotensin II (Ang II) to
angiotensin 1-7 and improves the pathologies of cardiovascular disease and acute
lung injury. To address whether the carboxypeptidase enzymatic activity of ACE2
1s protective against COVID-19, we investigated the effects of B38-CAP, an ACE2-
like enzyme, on SARS-CoV-2-induced lung injury. Expression of ACE2 protein was
significantly downregulated in the lungs of SARS-CoV-2-infected hamsters.
Recombinant S1 domain or receptor-binding domain (RBD) of the SARS-COV-2
spike protein also directly downregulated ACE2 expression and elevated Ang II
levels and considerably worsened acid-induced lung injury in hamster. Treatment
with B38-CAP downregulated Spike RBD-induced high Ang II levels, sever
inflammation and pulmonary edema through its ACEZ2-like enzyme activity.
Consistently, elevated cytokine mRNA levels and impaired lung functions were
improved by B38-CAP treatment. Moreover, in SARS-CoV-2-infected humanized
ACE2 transgenic mice, B38-CAP significantly improved the pathologies of ling
injury, alleviated the cytokine storms and downregulated viral RNA levels. These
results provide the first experimental in vivo evidence increasing ACE2-like
enzymatic activity is a potential and powerful therapeutic strategy for lung
pathologies in COVID-19.

8) HKRFEL  BSSEIAAKREZASFES

FEHA LA 202143 A 10 A~12 A, 71 Bk

A« TR K 2 A R CIE U 72 KRR ES 12 381 2 3k b5 Rt & BRE R85

FRF  OHEMEN R KREE°, mpEsiE ) MEHSLY . Phung Luc®,
Pham Dung®, JEHM° ("AKHESE, 2TUNR, *BRHEEBEREDF, FKHEIRK,
PIITER)
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1) #3084« NER/NET ] BEUC X 28RBS L ORBREICE 2 2 EOMHRIFENR
B DE

XL PRI BIRHA - EEPREE . KBS MRS

FRkb A, BEF ("HHEEREM, * K /. TR RNz =y 7)

MEGEL © New Food Industry, 62, 237-243.

2) #IEAL - AX (Allium fistulosum L.) T ABEUZ X 5 SlE OEFRIRBUE
EUES

FHA BB RPN BB R BRI, BERS (0 () Y.
PHhETHRARZ YV =y 7 *TKHIER RN

MEGES © New Food Industry, 62, 325-330.

3) F#W3(RE4 : High-Temperature Tolerance of Flowers

¥ 4 . Satisha Hegde!, Yui Umekawa®3, Etsuko Watanabe?*, Ichiro Kasajima® ('Dr.

Prabhakar Kore Basic Sci. Res. Cent., KLE Acad. High. Edu. and Res., India,’Cryobio. Res.

Cent., Fac. Agri., Iwate Univ., *Present Address: Akita Res. Inst., Food and Brew., “Dept.

Pathophysiol. and Metab., Kawasaki Med. Univ., >Agri-Innov. Cent., Iwate Univ.)

MERE 4 © Plant Ecophysiology and Adaptation under Climate Change: Mechanisms and

Perspectives I, (Mirza Hasanuzzaman, eds), p343-371, SpringerLink.
https://doi.org/10.1007/978-981-15-2156-0 12

4) #SCRE4 : Molecular Cloning and Heterologous Expression of Manganese(IT)-
Oxidizing Enzyme from Acremonium strictum Strain KR21-2

#H4 : Fuyumi Tojo', Ayumi Kitayama?, Naoyuki Miyata?, Kunihiro Okano?, Jun Fukushima®,
Ryuichiro Suzuki* and Yukinori Tani® (' Akita Res. Inst. Food and Brew., “Dept. Biol.
Env., Akita Pref. Univ., *Dept. Biotech., Akita Pref. Univ., “Dept. Biol. Prod., Akita
Pref. Univ., *Dept. Env. Health Sci., Grad. Sch. Nutr. Env. Sci., Univ. Shizuoka)

MEGEA © Catalysts, 10 (6), 686 (2020) Open Access.
https://doi.org/10.3390/catal 10060686

5) #SCREEA : Degradation of mitochondrial alternative oxidase in the appendices of
Arum maculatum

F 34 : Kikukatsu Ito!, Takafumi Ogata!, Takanari Seito!, Yui Umekawa® * Yusuke
Kakizaki®, Hiroshi Osada?, and Anthony L. Moore® ('Fac. Agri., Iwate Univ., 2Agri-
Innov. Cent., Iwate Univ., *United Grad. Sch. Agri. Sci., Iwate Univ., “Fac. Sci. and
Engineer., Iwate Univ., °Sch. Life Sci., Univ. Sussex, U.K., "Present Address: Akita
Res. Inst. Food and Brew.)

MEEEA © Biochemical Journal, 477, 3417-3431.
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6) WA  KARICKIT 2 RERERMBAIZE: XEEERML L TOZIvET
i
F3R®)
EBA PRS00 MR- EHIRBIA . Ea KRBy BERE]!
("RKH RN, 2R (BK) )
MEGE4 © New Food Industry, 62, 791-795.

7) WA RFABFEOKBEAXEL R =WV 77 vV OB%
EEL REARBN EREE BRI RSP

("R R, BRHERR, HKH SR
MEREL - AFlZ7— K7 2 41,36 (11), 102-106 (2020).

8) #w3L&E4 : Plasma lipoprotein profile from nonalcoholic steatohepatitis model rats
# & 4 : Gen Toshima', Takanobu Kikuchi', Haruna Ohrui!, Fumiko Kimura', Shiho
Nakagawa', Akira Sasaki’?, Kazuyuki Hiwatashi?>, Keishi Hata?, and Junichiro Takahashi'
('Skylight Biotech, Inc., 2Akita Res. Inst. Food and Brew.)
MEEE4 © Biomedical Research, 41,289-293.

https://doi.org/10.2220/biomedres.41.289

9) FM3CE4 : Anti-dyslipidemic effects of water extract from the leaves of Petasites
Jjaponicus subsp. giganteus (AKkitabuki)
£ 44 : Gen Toshima', Takanobu Kiuchi!, Yuka Iwama!, Haruna Ohrui', Fumiko Kimura',
Shiho Nakagawa', Akira Sasaki?, Kazuyuki Hiwatashi?, Keishi Hata?, Junichiro Takahashi'
('Skylight Biotech, Inc., 2Akita Res. Inst. Food and Brew.)
MEGES « Journal of Biological Macromolecules, 21, 33—44.
https://doi.org/10.14533/jbm.21.33

1 0) 34 : PXB-cells, fresh primary hepatocytes from humanized mouse livers,
exhibit nonalcoholic fatty liver like properties, including large very low density
lipoprotein
FH4 - Sayaka Tomatsu', Masaki Takahashi?, Masakazu Kakuni?, Gen Toshima®, Fumiko
Kimura®, Junichiro Takahashi®, Yui Umekawa', Akira Sasaki', Keishi Hata'
('Akita Res. Inst. Food and Brew., 2PhoenixBio Co., Ltd., *Skylight Biotech, Inc.)
MERS4 « Journal of Biological Macromolecules, 21, 51-52.
https://doi.org/10.14533/jbm.21.51



1) FRSCE4 . NEE/NT) BEUC X 28R L UOEREREBIZE 2 52 EOMHR -
ERBDFEN

FEFL PRS0 BIREA . HEERES . IRHEEKES . MRS AED A
EEE (CKHBEERED, 2 B /. *bETEHNRZ YV =v7)

MEGES © New Food Industry, 62, 237-243.

FATH :20204F 4 A 1 H

EE  KHEBROILVEBICALE T 2 —FEHTCl, BRKBOROEFEEM & L TAAL LB oKAE

W Tod %Y 2 %A (Brasenia schreberi) YEAHT D3R S dv, FIRTIZH AR —OpER & L THI

LBNDOETICE ST, FHIED , FhA CIHET 2 E 5T, BULERE L THURB Z LOE

Tbd o, 72, MHRIIEEAEOHEBRRIEDN KA T, RIEDOENS Z®ICEHR I,

HFexid, MHRERED THDL Y 2 T4 OENREEFEER L BEHICEEND L TR

ZrhTaTr A AZERL, Va A =X X LIEHAERES R D e 2 ERUER GOV

URA MR L (P4 82/ NTe) o HEZ/ TR OMREMEIZ DWW TR, R

TMEEXRE L7 7R EHERSOA— T UREBRIT V. ([EERSGEER & EAUWEH &M

HICHRGE L7o, &I 4 AU EOEIIAF 2 RICBAMEOT 7 — Mkl g FEi L,

B ECHL O, BROF XD &V o T JURIESGERV RS, EZ/NMTe ) D720 A

HITHLZ EEH LN LT,

LU 6, fEF S5 HEE/NMIe) OFRHHEe, FREOEH DEWIZ DN T
IR R, 2 2 CTARBFE T, 20080 550 DR 72 B e 1174 x84, HE/N
HT®) 1T & D EFREES L OWURBBSGED R 250~ MR, FEREIC LD K ) REWDRRD 5
NoHMERE LT,

2) w34 : XX (Allium fistulosum L.) T 3% ZAFEEUT X 5 g OREFRESEER
EEA  BIRHA T R IRHERE, R BRI, BER?
(" BR) Y. PRETHERNRZ U=y 7 CRKERRE)

MEREA @ New Food Industry, 62, 325-330.
FATH 20204 5 A 1 H

B RO RIEIC L VM KO LTKITIREICE EF 009, RIEZ I HICEfSE
DT, A L—RRHERITKOE NG TR il &2 SRR BRI R OB D b HEETH 5,
“CURDORT” X B EDIREE” DBEET, BT TOHRRSE DR Z AR E 78>
oz > T, R0 KA LRIE, KVPEH L o6 <, ERUER., JUE SR, ik y
DIEGYEDIRIR & 72 5130, B, BESMRREEICEL r—2AbH D, KOS,
ROE FREHRED O W SND LT U TN DHES VNI ETh D, BHREIEE LT S
BHIINVIR T AT A 2 (S-carboxymethyl-L-cysteine) (%, KGERIAERFOD LT i pE A 2 1EF L
T2HIETEORMY REMA, PHHLLT < T 5, HxlE T ETNCI-H292E | 5GE B AZHI
fo (b MXGE BEAIR) (23105 L F VEAREREAHBE L, AF UEAMGHEM. AIbE
RIER D& D5 BEMBM OERREAT T2, TOWET, XX (Allium fistulosum L.) FHHPIZ
b MRGE ERHIRIC I 1T D AT CmRIFEAZ IS T2 2 LA R Le, ENTAEEI LD F
X 46.577 b CERRSFEEFE) DB L E2.7%ICHT-51.207 b U BB BNTEREIN TN D,
INES NIRRT DD BIFFREDN, BEADNELCTZEROL O, UKL A —E STk
b0 LTHA ESNTICEEINLG O, ZOBRBINMOENERIZEETHL, XD
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A PREMERSEEIC DWW TR, P k. BURELIER & 2 WITHUEBE 72 & 8500 S Tar5E 41
DD, BRTIIRAFIIEHROICEIICENE S, BE, XFICEENDL T LT X Dht
ATV AT A NVATEERRE SN TS, L LARRL, FaxBEH LR X OEE
TERICBE LTI AN ool SilnE RTSE & W ) & 672 e I BT 4 H B9ICafst %
DT,

AHFZETIE, 60~74 DT EmEE 2 51T, XXX ZOERIEM 2 & etk e
ARG LR 2 ®RET 5,

3) #W3CE% : High-Temperature Tolerance of Flowers
F54, - Satisha Hegde', Yui Umekawa®?, Etsuko Watanabe®*, Ichiro Kasajima®
('Dr. Prabhakar Kore Basic Sci. Res. Cent., KLE Acad. High. Edu. and Res., India,
’Cryobio. Res. Cent., Fac. Agri., Iwate Univ., *Present Address: Akita Res. Inst
Food and Brew., “Dept. Pathophysiol. and Metab., Kawasaki Med. Univ., *Agri-Innov.
Cent., Iwate Univ.)
MERE4, « Plant Ecophysiology and Adaptation under Climate Change: Mechanisms and
Perspectives I, (Mirza Hasanuzzaman, eds), p343-371, SpringerLink.
https://doi.org/10.1007/978-981-15-2156-0 12
F4TH : 20204F 6 H 2 H
Y5 . Similar to the other crops, production of floricultural plants (crops for ornamental purposes) is
susceptible to high temperature. High temperature changes flowering time, causing problems in the
schedule of shipment to the market. Consistent with the idea of plant adaptation to climate, induction of
long-day spring flowers (Arabidopsis/thale cress) is accelerated by high temperature, whereas induction
of short-day autumn flowers (chrysanthemum) is delayed by high temperature. High temperature also
reduces flower size and causes paler petal colors (e.g. chrysanthemum, rose, and Eustoma) and fruit skin
colors (e.g. grape and apple), thus decreasing the quality of flowers and fruits. The reasons for high-
temperature caused disorders are not necessarily clear, but high temperature influences part of gene
expressions involved in flowering time (FT, Flowering Locus T) and pigment synthesis (such as CHS,
chalcone synthase). High-temperature-tolerant cultivars are identified or selected in floricultural and
pomological (fruit) crops. High-temperature effects could be alternatively attenuated by shading or
supplementation of magnesium. Heat is sometimes required for flowers: some plant species generate
heat in flowers by themselves. Petal color affects flower temperature. Relationships between flower and
heat in these various aspects are illustrated by photographs and illustrations of the representative studies

in this research field.

4) Fm3CRE% : Molecular Cloning and Heterologous Expression of Manganese(I1)-Oxidizing
Enzyme from Acremonium strictum Strain KR21-2
F# 4 : Fuyumi Tojo', Ayumi Kitayama®, Naoyuki Miyata®, Kunihiro Okano?, Jun Fukushima®,
Ryuichiro Suzuki* and Yukinori Tani® ('Akita Res. Inst. Food and Brew., “Dept. Biol. Env.,
Akita Pref. Univ., *Dept. Biotech., Akita Pref. Univ., “Dept. Biol. Prod., Akita Pref. Univ.,
*Dept. Env. Health Sci., Grad. Sch. Nutr. Env. Sci., Univ. Shizuoka)
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HMEGES © Catalysts, 10 (6), 686 (2020) Open Access.
https://doi.org/10.3390/catal10060686

JEITH 120204 6 H 18 H

B : Diverse ascomycete fungi oxidize manganese(1I) [Mn(II)] and produce Mn(III, IV) oxides in
terrestrial and freshwater environments. Although multicopper oxidase (MCO) is considered to be a key
catalyst in mediating Mn(II) oxidation in ascomycetes, the responsible gene and its product have not
been identified. In this study, a gene, named mco!, encoding Mn(Il)-oxidizing MCO from Acremonium
strictum strain KR21-2 was cloned and heterologously expressed in the methylotrophic yeast Pichia
pastoris. Based on the phylogenetic relationship, similarity of putative copper-binding motifs, and
homology modeling, the gene product Mcol was assigned to a bilirubin oxidase. Mature Mcol was
predicted to be composed of 565 amino acids with a molecular mass of 64.0 kDa. The recombinant
enzyme oxidized Mn(II) to yield spherical Mn oxides, several micrometers in diameter. Zinc(Il) ions
added to the reaction mixture were incorporated by the Mn oxides at a Zn/Mn molar ratio of 0.36. The
results suggested that Mcol facilitates the growth of the micrometer-sized Mn oxides and affects metal
sequestration through Mn(II) oxidation. This is the first report on heterologous expression and
identification of the Mn(II) oxidase enzyme in Mn(Il)-oxidizing ascomycetes. The cell-free,
homogenous catalytic system with recombinant Mcol could be useful for understanding Mn

biomineralization by ascomycetes and the sequestration of metal ions in the environment

5) 3% : Degradation of mitochondrial alternative oxidase in the appendices of
Arum maculatum
Z# 4, Kikukatsu Ito', Takafumi Ogata', Takanari Seito', Yui Umekawa™*, Yusuke Kakizaki®, Hiroshi
Osada*, and Anthony L. Moore’ (‘Fac. Agri., Iwate Univ., 2Agri-Innov. Cent., Iwate Univ.,
3United Grad. Sch. Agri. Sci., Iwate Univ., *Fac. Sci. and Engineer., Iwate Univ., *Sch. Life
Sci., Univ. Sussex, U.K., “Present Address: Akita Res. Inst. Food and Brew.)
MEREA © Biochemical Journal, 477, 3417-3431.
https://doi.org/10.1042/BCJ20200515
FEATH 2020 4F 8 7 28 H
¥ 5 . Cyanide-resistant alternative oxidase (AOX) is a nuclear-encoded quinol oxidase located in the
inner mitochondrial membrane. Although the quality control of AOX proteins is expected to have a role
in elevated respiration in mitochondria, it remains unclear whether thermogenic plants possess
molecular mechanisms for the mitochondrial degradation of AOX. To better understand the mechanism
of AOX turnover in mitochondria, we performed a series of in organelle AOX degradation assays using
mitochondria from various stages of the appendices of Arum maculatum. Our analyses clearly indicated
that AOX proteins at certain stages in the appendices are degraded at 30°C, which is close to the
maximum appendix temperature observed during thermogenesis. Interestingly, such temperature-
dependent protease activities were specifically inhibited by E-64, a cysteine protease inhibitor.
Moreover, purification and subsequent nano LC-MS/MS analyses of E-64-sensitive and DCG-04-

labeled active mitochondrial protease revealed an ~30 kDa protein with an identical partial peptide
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sequence to the cysteine protease 1-like protein from Phoenix dactylifera. Our data collectively suggest
that AOX is a potential target for temperature-dependent E-64-sensitive cysteine protease in the
appendices of A. maculatum. A possible retrograde signaling cascade mediated by specific degradation

of AOX proteins and its physiological significance are discussed.

6) FmICE4L : KHERICKT S IRMEEREREMBATE: KEEERML L TOI~ETH
FHE®)

FEFL PRS0 RN T-2 . EIRA . xR, BEFE]T

("B R EAE, 2 HRpEE () )
MEREA © New Food Industry, 62, 791-795.
FEATH 120204 11 H 1 H
BT . = I~ (Perillafrutescens var. japonica Hara) X3 Y FtD 1 FE T, FFITF 2%, 50
DT, B IR SN TE o, = 11T 46~50% DRtk & G A, BFLSMT HAT
B 72 D ONTIRAR, 4, BT EOBAM TR, XA > e EoFERE LTHWLRTE
e, REEFENEW D, BB LT BRERRENWZ &b, RFHELTO
REBRE LN TE T, —ORERL, LA VBl ) — g%k % < &, n-3 RN
Thda-V /LU BEEN 10%L T THEH7D, a-U /) L UBEE 60%HI% &= 2~ 1
TR 72 B BRI & 5 % %0 n-3 RIBNIERIZ E PR THIRCTE ez, BF &L L
THERLZ2TNER ST, RET5 & RZME—FC, RREER, MR ER, HEivtkE
G2 EDREERB—Z5 & 29, 2D, n-3 RIEEEITLENRIEE & FEIE, 2015 4F
FEIZRBHERE R & L CBINENTor Th D, - T, n-3 RIEMEBEZ E0aMmIT, EEL
7 IE, RO 2 BT 5B R L RRATRETH 5,

FRGHEMRIT 2018 0 DRKH IR AT CIE S = I~ O8NS, T2 ZF 4]
RNZTEWRM ) R O TARORTEZ FNT Tz, 8512, TNKREZE - HIpERIETE]
IS BAEFEFTBORBE AL =T, BT CHRIMABRLE L, 20194F5 HIZEH~==
~mEES L L (a4 1353Ee)), = I~ liE, EfZ LI/ kbR D,
BIFEIX, BRHRN 4 Mg/ I Lo I~ 2 Lz 13538 4 FEAZIRFE L T\ 5,
AFETIE, I~ 1958 OXBEERME LT =a—T@Embe, BAFICT
Y= bEFERL, BABBOMERE, WRELRHE LICEREWET 5,

7) #EL  RAAEBROKBEAXEERY = ANV 77 NP OR%
EEL AR, EEE BB Bl

("R H A&, PAKHERR, PFKH SR
MERES © ARl 7 — K7 X 10,36 (11), 102-106 (2020).
FATH 2020411 H 1 H
EHE KHT7 T R #FUIRE L. RO OTEHIERARKRAER TH D AXHELH
NERT 27210, MEAAXEDORY Ot xE T, MHAFEDOZFZ ) — LZKIRIE D
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FOIBRCNWDZEnD, AXEEZTLa—/LIZRIEL, ZBLTELNET 7 LOFD
45 % GC-MS THHT LTm, ZOFEE. Va0 == —DF Y 22l AXETRATE S
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8) Fm3C/E% : Plasma lipoprotein profile from nonalcoholic steatohepatitis model rats
FH 4« Gen Toshima', Takanobu Kikuchi', Haruna Ohrui', Fumiko Kimura', Shiho Nakagawa', Akira
Sasaki’, Kazuyuki Hiwatashi?, Keishi Hata®, and Junichiro Takahashi' ('Skylight Biotech, Inc., 2Akita
Res. Inst. Food and Brew.)
MEZE4 « Biomedical Research, 41,289-293.

https://doi.org/10.2220/biomedres.41.289
FATH :20204F 12 1 1 H
BE . Werecently revealed that increases in particle sizes of very-low-density lipoproteins (VLDL) are
highly correlated with the progression of nonalcoholic fatty liver disease (NAFLD)/nonalcoholic
steatohepatitis (NASH), and VLDL particle size may be a minimally invasive indicator of these hepatic
disorders. Methionine and choline-deficient (MCD) diet fed animals are usually used as a NASH model;
however, the application of this minimally invasive biomarker in MCD diet fed animals remains unclear.
In the present study, we measured the levels of liver disease markers and plasma lipoprotein profiles in
MCD diet fed rats, and compared them with those of normal diet fed rats. Assessing lipoprotein profiles
showed marked increases in VLDL particle sizes in MCD diet fed rats with pathologically and
biochemically NASH-like features.

9) FWICE% : Anti-dyslipidemic effects of water extract from the leaves of Petasites japonicus
subsp. giganteus (Akitabuki)

Z#44 : Gen Toshima', Takanobu Kiuchi', Yuka Iwama', Haruna Ohrui!, Fumiko Kimura!, Shiho
Nakagawa', Akira Sasaki’, Kazuyuki Hiwatashi?, Keishi Hata?, Junichiro Takahashi'
('Skylight Biotech, Inc., 2Akita Res. Inst. Food and Brew.)
MEREA, « Journal of Biological Macromolecules, 21, 3344,

https://doi.org/10.14533/jbm.21.33
FATH 20214 1 7 20 H
BE . We studied the anti-dyslipidemic effects of Petasites japonicus subsp. giganteus (PJG) in vitro
and in vivo. A water extract from the leaves of PJG (PJGL-WE) markedly inhibited lipoprotein
production from Caco-2 human colonic carcinoma cells differentiated into intestinal epithelium-like
cells and from HepG2 human hepatoma cells. We examined the effects of PJGL-WE on the expression
of lipogenic enzymes in both cells at the mRNA level. As a result, PIGL-WE suppressed gene expression
involved in transacylation, such as monoacylglycerol acyltransferase 2 and diacylglycerol
acyltransferase 2; however, it did not affect enzymes involved in fatty acid synthesis. PJGL-WE also

attenuated the expression of microsomal triglyceride transfer protein and apolipoprotein B100, elements
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required for lipoprotein synthesis. Furthermore, we studied the actions of PJGL-WE on adipose tissue
accumulation, intrahepatic lipid content, and plasma parameters in vivo. PJGL-WE suppressed
mesenteric adipose tissue accumulation and normalized intrahepatic triglyceride content and plasma
triglyceride levels in mice fed a high-fat diet. These findings suggested that PJGL-WE attenuated the
expression of genes required for lipid and lipoprotein synthesis, thereby suppressing lipid absorption
from the small intestine, and participating in the improvement of fatty liver and normalization of plasma

triglyceride levels.

1 0) Fm3CE4 @ PXB-cells, fresh primary hepatocytes from humanized mouse livers, exhibit
nonalcoholic fatty liver like properties, including large very low density lipoprotein
FE 4 © Sayaka Tomatsu', Masaki Takahashi’, Masakazu Kakuni’, Gen Toshima®, Fumiko Kimura®,
Junichiro Takahashi®, Yui Umekawa', Akira Sasaki', Keishi Hata'
('Akita Res. Inst. Food and Brew., “PhoenixBio Co., Ltd., *Skylight Biotech, Inc.)
MEREA « Journal of Biological Macromolecules, 21, 51-52.
https://doi.org/10.14533/jbm.21.51

FEATH 12021 4 1 7 20 H
BE : We previously examined lipoprotein profile in PXB-cells, fresh primary human hepatocytes
from humanized mouse livers, and demonstrated that they are suitable for screening anti-lipidemic
agents. The accumulation of numerous oil droplets — a hallmark of non-alcoholic fatty liver disease
(NAFLD) —was observed in PXB-cells immediately after their isolation from humanized murine livers
16 weeks after transplantation, but markedly decreased in an in vitro culture of more than 10 days. Some
studies demonstrated that the size of very low-density lipoproteins (VLDL) in the plasma of patients
NAFLD or non-alcoholic steatohepatitis significantly increased, suggesting that increases in the size of
VLDL have potential as a minimally invasive biomarker for the diagnosis and/or progression of NAFLD.

To clarify whether hepatocytes with numerous oil droplets secret larger size of VLDL, we investigated
intra- and extracellular lipid levels and lipoprotein profiles of PXB-cells isolated at several post-
transplantation durations, which seem to be closely related to cytosolic oil droplet accumulations. As
the results, intracellular triglyceride levels and the particle size of VLDL of PXB-cells markedly
increased with longer post-transplantation durations. These results suggest that the post-transplantation
duration affects intracellular triglyceride levels in PXB-cells, and the accumulation of intracellular oil
droplets may be associated with the size of VLDL secreted from cells. Increases in the size of VLDL

have potential as a minimally invasive plasma biomarker for the diagnosis and/or progression of NAFLD.
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1) FW3CE4 : Plasma lipoprotein profile from nonalcoholic steatohepatitis model rats.
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Yuko Naya3. Akira Sasaki2, Keishi Hata? (1Skylight Biotech Inc., 2Akita Res.
Inst Food & Brew., 3School Environ. Sci. Azabu Univ.)

MEGE4, : Biomedical Research (Tokyo) 41(6), 289-293 (2020)
https://doi.org/10.2220/biomedres.41.289

H4TH : 20208-12H1H
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MEFEA © New Food Industry, 62, 237-243.
FATH : 20204 4H 1 H
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MEREA @ New Food Industry, 62, 325-330.
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ABSTRACT

We recently revealed that increases in particle sizes of very-low-density lipoproteins (VLDL) are
highly correlated with the progression of nonalcoholic fatty liver disease (NAFLD)/nonalcoholic
steatohepatitis (NASH), and VLDL particle size may be a minimally invasive indicator of these
hepatic disorders. Methionine and choline-deficient (MCD) diet fed animals are usually used as a
NASH model; however, the application of this minimally invasive biomarker in MCD diet fed an-
imals remains unclear. In the present study, we measured the levels of liver disease markers and
plasma lipoprotein profiles in MCD diet fed rats, and compared them with those of normal diet
fed rats. Assessing lipoprotein profiles showed marked increases in VLDL particle sizes in MCD
diet fed rats with pathologically and biochemically NASH-like features.

Excessive intake of dietary sugars and lipids, such
as cholesterol and triglycerides, causes visceral fat
accumulation leading to metabolic syndrome, which
includes glucose intolerance, hypertension, dyslipid-
emia, and obesity. Nonalcoholic fatty liver in itself
is not a serious disease, but progression to nonalco-
holic fatty liver disease (NAFLD)/nonalcoholic ste-
atohepatitis (NASH) from nonalcoholic fatty liver
leads to hepatic cirrhosis or hepatocellular carcino-
ma without appropriate care. The development of
minimally invasive single blood biomarkers is im-
portant in drug discovery as well as those of in vitro
or in vivo assay systems; however, there have been
no fully validated biomarkers selective for NAFLD/
NASH.

Some studies have revealed that increases in large
very-low-density lipoproteins (VLDL) are highly
correlated with the progression of NAFLD/NASH
(Fujita et al. 2009; Rinella and Sanyal 2015), and
more recently, we demonstrated that human primary
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hepatocytes with numerous oil droplets, a hallmark
of NAFLD, produce larger sized VLDL than normal
hepatocytes (Tomatsu et al. in press). Methionine
and choline-deficient (MCD) diet is found to cause
some features of steatohepatitis such as hepatic lipid
depositions and fibrosis; however, it remains unclear
whether VLDL particle size is useful as a plasma
biomarker of the NAFLD/NASH model animal in-
duced by continuous MCD diet feeding (Zhong et
al. 2020). In this study, we evaluated lipoprotein
profiles in MCD diet fed rats, and investigated
whether VLDL particle sizes were also useful as
minimally invasive indicators for induced NASH-
like experimental animals.

Animal experiments were carried out at the Ani-
mal Research Laboratory, Bioscience Education and
Research Center, Akita University (Akita, Japan)
and NASH model rats were prepared as follows.
Sprague-Dawley (SD) rats (6-week-old males) were
purchased from CLEA Japan (Tokyo, Japan). They
were housed in groups of 4 or 5 in wire-topped,
polycarbonate cages with wood shavings for bed-
ding in a room at a constant temperature (23 £ 2°C)

*These authors equally contributed to this study.
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Table 1 Body and liver weights, food intake, and intrahepatic lipid levels in the control and MCD groups

Control group MCD group P-value
Food intake (g/day/head) 30.0 6.0 -
Energy intake (kcal/day/head) 103.0 25.0 -
Body weight (g/head) 581.9+57.2 201.1+16.2 <0.001
Body weight gain (g/day/head) 54+0.7 03+0.1 <0.001
Liver weight (g/head) 14.0+0.8 9.5+0.3 <0.001
Liver weight/100 g body weight (g/head) 25+04 4.8+0.6 <0.001
Intrahepatic lipid contents
Cholesterol (mg/g tissue) 24403 74+14 <0.001
Triglycerides (mg/g tissue) 129+73 180.9+£31.0 <0.001

and humidity (50 + 10%) with a 12/12 h light—dark
cycle (lights on at 7.00 am). They had free access to
fresh diet and sterile drinking water during the ex-
perimental period. They were fed normal diet (CE-7;
CLEA Japan, Tokyo, Japan) for the first 1 week, and
divided into 2 groups: a normal diet fed group (con-
trol group, n=7) and an MCD diet (A02082002B;
Research Diets Inc., New Brunswick, NJ, USA) fed
group (MCD group, n=7). The control and MCD
groups were administered normal diet or MCD diet,
respectively, for 10 consecutive weeks, then both
groups were fed normal diet for another 1 week.
Food intake was recorded every 2 or 3 days, and
body weights were measured every week. At the
end of the experimental period, rats were sacrificed
under light isoflurane anesthesia after 16 h of fast-
ing. Blood was collected from the abdominal aorta,
and the heparinized plasma obtained was stored at
—80°C for later analysis. Livers were excised and
weighed. Animal experimentation protocols were
previously approved by the Animal Research Com-
mittee, Akita University (approval number: a-1-
2638). The entire experiment closely followed the
University’s Regulations for Animal Experimenta-
tion, which are in strict accordance with government
legislation in Japan.

The liver specimens were fixed in 4% paraformal-
dehyde for microscopic photographs. After sectioning,
thin tissue sections were observed by a microscopy
with hematoxylin and eosin and Azan-Mallory stain-
ing. Liver tissues were homogenized in chloroform/
methanol (2 :1, v/v), and lipid extracts were pre-
pared using the Folch method (Folch et al. 1957).
Intrahepatic cholesterol and triglycerides levels were
measured using enzymatic assay kits Cholestest
CHO and Cholestest TG (Sekisui Medical, Tokyo,
Japan), respectively. Plasma hyaluronan concentra-
tion was determined using a Hyaluronan Quantikine
ELISA Kit (R&D Systems, Abingdon, United King-
dom) in according to the manufacturer’s instructions.

Plasma levels of albumin, alanine transaminase, as-
partate transaminase, y-glutamyl transferase, and
glucose were measured using an automatic analyzer
(FUJI DRI-CHEM 3500V; FUJIFILM, Tokyo, Ja-
pan). Plasma non-esterified fatty acids were mea-
sured using enzymatic methods (NEFA C-Test Wako;
Wako Pure Chemicals, Osaka, Japan). The choles-
terol and triglyceride profiles in plasma lipoproteins
were analyzed using a gel-permeation HPLC meth-
od (LipoSEARCH"; Skylight Biotech, Akita, Japan)
(Usui et al. 2002; Toshima et al. 2013). The particle
sizes of each lipoprotein were determined using the
retention times of the peaks observed on a chro-
matogram with a linear calibration curve (Usui et
al. 2000). Cholesterol and triglyceride levels of the
major classes of lipoproteins were defined using
component peak analyses on the basis of lipoprotein
particle sizes with the Gaussian curve fitting tech-
nique (Okazaki et al. 2005, 2006). Data are ex-
pressed as means + standard deviation (n=7). The
significance of differences was analyzed using the
Mann—Whitney U-test (BellCurve for Excel, Social
Survey Research Information), and significant differ-
ences are set at <5%.

Table 1 summarizes body and liver weights, and
intrahepatic lipid levels. Food intake of MCD diet
fed rats was reduced and body weight slightly in-
creased during the experimental periods. This phe-
nomenon is a characteristic of MCD diet feeding
(Canet et al. 2014; Yalcin et al. 2014), and is pre-
sumed to be a growth disorder due to a decrease in
cell membrane phospholipid synthesis. The body
weight of the MCD group was lower than that of
control group, but the liver-to-body weight ratio of
the MCD group was 1.9-fold higher than that of the
control group. MCD fed rats showed significantly
high levels of alanine transaminase and y-glutamyl
transferase, which are liver injury markers, and a
significantly low level of albumin (hepatic function-
al marker) (Table 2). Furthermore, we found some
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Table 2 Plasma levels of liver injury and functional markers in the control and MCD groups

Control group MCD group P-value
Albumin (g/dL) 4.0+0.3 35402 0.008
Alanine transaminase (U/L) 30.0 +20.1 41.7+83 0.047
Aspartate transaminase (U/L) 66.6 +23.0 63.0+9.7 0.654
v-Glutamyl transferase (U/L) 34+0.8 5.0£1.2 0.017

200 - P=0.011

150

100 + I

50 -

Hyaluronan (ng/mL)

Control
group

MCD
group

features of NAFLD/NASH in the MCD group in
comparison with the control group in terms of mac-
rovesicular lipid accumulation and fibrosis in liver
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Fig. 1 Induction of NASH in MCD diet fed rats. A:
Hematoxylin and eosin staining and Azan-Mallory
staining of control (a and c¢) and MCD groups (b and
d) were shown. NOTE: centrilobular severe fatty de-
generation (b) and fibrosis progression stained blue
around the cells (d) were observed in the MCD group.
B: Plasma levels of hyaluronan in the control and
MCD groups.

tissues (Fig. 1A), increase in plasma hyaluronan
(2.2-fold) (Fig. 1B), which is a hallmark of fibrosis
in chronic liver diseases (Orasan et al. 2016), and
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Table 3 Cholesterol and triglyceride contents in major classes of lipoprotein and plasma non-esterified

fatty acid levels in the control and MCD groups

Control group MCD group P-value
Cholesterol (mg/dL)
Total 56.6+7.1 66.7+10.0 0.259
Chylomicron 0.2+0.1 1.0+0.4 <0.001
VLDL 51+1.7 8.8+1.8 0.007
LDL 11.3+3.3 169+2.8 0.017
HDL 39.9+43 40.1 +6.8 1.000
Triglycerides (mg/dL)
Total 75.7+254 120.2+25.2 0.011
Chylomicron 25+14 12.7+£53 <0.001
VLDL 61.5+244 88.3+21.0 0.026
LDL 9.6+2.1 15.0£0.8 <0.001
HDL 22+04 42+1.1 <0.001
VLDL particle size (diameter, nm) 443+23 51.3+0.9 <0.001
Non-esterified fatty acid (mEq/L) 0.6+0.2 1.2+0.3 <0.001

VLDL particle sizes were determined using LipoSEARCH" analysis results from triglycerides chromatograms in
both groups. Abbreviations: VLDL, very-low-density lipoprotein; LDL, low-density lipoprotein; HDL, high-density

lipoprotein
A 1 ]
350 P <0.001 B 20 P <0.001
. 300 1 f
3 250 - [ B
= >
E 200 - £
3 c 1.0 A
o 150 A S
S 2
® 100 1 05 A
50 1
i —I—
Control MCD Control MCD
group group group group

Fig. 2 Plasma levels of glucose (A) and insulin (B) in the control and MCD groups.

intrahepatic cholesterol (3.1-fold) and triglycerides
(14.0-fold) (Table 1). These results suggested that
continuous MCD diet feeding resulted in NAFLD/
NASH features, and we studied this model rats to
search for plasma biomarkers for NAFLD/NASH.
LipoSEARCH" and enzymatic assay showed that
cholesterol and triglyceride levels in chylomicron,
VLDL, and low-density lipoprotein in MCD diet fed
rats were higher than those of the control group, and
plasma non-esterified fatty acids in the MCD group
increased. Furthermore, the lipoprotein profile showed
an increase in VLDL particle size in MCD diet fed
rats as we expected (Table 3). However, plasma glu-
cose and insulin levels were lower in the MCD group
than in the control group (Fig. 2). Large VLDL over-
production is thought to be upregulated by metabolic
syndrome events such as fatty liver or dyslipopro-
teinemia of insulin resistance and type 2 diabetes

(Adiels et al. 2006, 2008). These results suggested
that increases in VLDL particle size in MCD diet
fed rats are probably due to hyperaccumulation of
hepatic oil droplets but not insulin resistance and
type 2 diabetes.

In the present study, we firstly demonstrated that
continuous MCD diet feeding increased not only
plasma lipoprotein levels but also VLDL particle size
in rats with NASH-like features, and these findings
agreed with those in NAFLD/NASH patients and
NAFLD-like hepatocytes. Further investigations are
required to clarify relationships between progressions
of NAFLD/NASH and increase in VLDL size; how-
ever, measurement of VLDL particle size may be a
useful tool for accessing anti-NAFLD/NASH agents
using MCD diet fed experimental animals.
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Abstract
Background and aims

We previously demonstrated that administration of a dietary supplement containing water shield (Brasenia schreberi)
extract and sake cake dry powder (termed JUNSAIKOMACHI) increased the number of days with defecation and defecation
frequency in female subjects compared with a placebo group. Furthermore, the skin condition of adult females was improved by
JUNSAIKOMACHI in open-label trials. However, its effects in male subjects and differences in improvement with age remained
unclear. In this study, we investigated the effects of JUNSAICOMACHI on health and skin conditions in 117 healthy adult
subjects in their 20s to 50s (55 females and 62 males) by open-label trials.

Methods

This clinical trial was performed in accordance with the 6th revision of the Declaration of Helsinki (2008). Subjects provided
written informed consent and the study was approved by the ethics committee of Akita Research Institute of Food and Brewing
(Approval No. H30-04), who played no role in the clinical trial. The clinical trial was performed based on the following schedule:
117 subjects were administered one packet/ day of JUNSAIKOMACHI for 28 days, and their subjective reports of 12 health
conditions and 8 skin conditions were assessed using visual analogue scores (VAS), ranging from 0 mm (representing a markedly
poor condition) to 100 mm (representing a markedly good condition). VAS were measured before the intervention (Day 0), and
on Days 14 and 28.

Results and discussion

The VAS revealed significant differences in symptoms of “defecation,” “skin texture,” “skin firmness,” and “dry skin” in
females of all ages. In males, marked differences in “dull skin /clarity” and “oily face” were observed. We calculated differences
in VAS between day 28 and day 0 (AVAS28), and examined differences in effects among age groups. As a result, significant
differences were noted for “dry eyes” between subjects in their 20s and those in their 40s, and for “skin texture” and “dry skin”
between subjects in their 20s and those in their 30s. In addition, comparison of AVAS28 between males and females suggested
that JUNSAICOMACHI improved the following four conditions in females: “skin texture,” “skin firmness,” “noticeable pores,”
and “dry skin.” Furthermore, males were more sensitive to “oily face.”
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Abstract
Background and aims:

Approximately 480,000 tonnes of Welsh onion (Allium fistulosum L.) are harvested each year in Japan. Welsh onion exhibits a
number of biological activities, including activation of immune responses; it also presents anti-oxidant, anti-glycation, and anti-
cancer effects. Welsh onion is regarded as an effective treatment for colds in Japan, and the anti-influenza A activity of its fructan
has been demonstrated.

Highly viscous sputum is difficult to clear from the airways. The elderly are more susceptible to congestion with viscous
sputum than their younger counterparts. We previously examined the suppressive effects of Welsh onion extract on mucus hyper-
production in human airway cells and revealed the potential of this extract to attenuate such hyper-production. In the present
study, we performed clinical tests and investigated whether administration of dietary supplements with Welsh onion extract
improves the health condition of the elderly.

Methods:

Twenty female and 20 male subjects aged between 60 and 74 years participated in this study. Lifestyle assessments and health
questionnaires revealed no medical history of serious disease or allergic dermatitis. The subjects were administered 2 tablets/day of
dietary supplements containing Welsh onion extract (20 subjects) or dextrin (20 subjects, placebo) for 20 days, and their subjective
reports of 15 parameters of health were assessed by using a visual analogue scale with scores ranging between 0 mm (extremely poor
condition) and 100 mm (extremely good condition). Scores were assessed pre-intervention (Day 0) and on Day 20.

Results and discussion:

Comparisons with the placebo group revealed that administration of Welsh onion extract markedly ameliorates ‘bowel
movement’ and ‘tired eyes’ and enhances ‘feel alert” (P<0.05). It also slightly attenuated ‘dry eye’ and ‘foot swelling’ (0.05<P<0.1).
The dietary supplement ameliorated ‘bowel movement’ more extensively in females than in males and ‘tired eyes’ more
extensively in male than in females. Spearman’s rank correlation test revealed a strong positive correlation between ‘tired eyes’
and ‘feel alert’. The present results demonstrated that Welsh onion extract ameliorates not only bowel movements but also
tiredness in the elderly.
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Beneficial effects of Welsh onion (Allium fistulosum L.) extract on the health condition of elderly volunteers
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Background and aims: o-Linolenic acid comprises >50% of perilla (Perilla frutescens var. japonica Hara) and flax (Linum
usitatissimum) seed oils, and was reported to have biological functions such as maintaining skin moisture, preventing ischemic
heart disease, and anti-inflammatory activity. We developed bottled perilla seed oil (termed HISUI®) by squeezing it under
pressure at room temperature. In the present study, we investigated the a-linolenic acid content in HISUI” to guarantee its quality.
Furthermore, as clarification of why users purchase HISUI” and their feedback is important and useful for product promotion, we
surveyed HISUI® users.

Methods: The analysis of a-linolenic acid was performed at a third-party analytical institution. The user survey was approved
by the ethics committee of Akita Research Institute of Food and Brewing (Approval No. R2-03). The questionnaires including 7
questions about HISUI® were distributed to users at physical stores.

Results and discussion: Analysis of HISUI” demonstrated that the a-linolenic acid content in HISUI®, which was stored at room
temperature in a dry place away from direct sunlight, remained over 57% (w/w) for 14 months after bottling, and we renewed it
as a food with nutrient function claims. The subjective survey revealed that reasons for HISUI” usage were “taste” (14.8%), “supply
of specific nutrients” (11.1%), “staying healthy” (11.1%), “skin condition” (14.8%), “slimming” (7.4%), “anti-aging” (7.4%), “a
gift” (11.1%), and “miscellaneous” (22.2%). This suggested that over 40% users use HISUI” to improve health or skin conditions.

*EEZEE I X2 (Sayaka Tomatsu) e-mail: sayaka@arif.pref.akita.jp
IR A e % — (T 010-1623 B SR 37 =BT b 4-26)
Pk eAt (T 019-2401 FREHR KA R R 3500 & 14-1)
New Food Industry (New Food Indust.) 2020 Vol.62 No.l1 791

_73_



FREIRIC 505 5 (RS AE AR B FE : SRBHRE AN L L COT Ol 353 )

IFU&HIC

X 3 (Perilla frutescens var. japonica Hara) 1%
Y RO LAERT, B3, S, #
B ISR SN T E 2, FEMIZA v F e
e N2, HRATHH S LSRWEINTE
D, RESCRFROEE 25 bHET 5 Y, HHIc ko
T, TCwIRABRS EHEREETES) &
DEVEBAD»S TPavry, EHFENS, =
Tl 1d 46 ~ 50% DM E & A, FHLSHC
b LTI 2 © IS ahifk, ’MI4E, 4247 7% & D BhKN
T, AV IR EDFERELTHNTE
23, AERER 720, BIEHLLPT <, &
RZEDRE W L2, BHE L TOMEIR
LT &, —RIZFEMMIEZ, LA vgEeY
=Nz % L&A, n3RIBHBRTH S a- Y /
L VBRERD 10% LT TH B0, a-V /L vk
% 60% Bt & e T 2 fl IR0 20 SR I I AL
REFZ%Y (B, =3 flTe BRI
MR E 7 = =@ - hT, MGEA & L TREE SN T
WK (Linum usitatissimum) OFET-%JFEE L
T3, MU < SAfiAFAER TR O n-3 &5 1%
ELTE, Ml EENSE Fay~I oy

iz (DHA), = A ay vy B (EPA) 3H T

55,
LA G AIIE AR 23 > = 2 < 1~ 2 £,
1990 fEAALARE, KFE PR SHEHINS L9

100
90 |
80
70
60
50
40
30
20

(g/100g)

.
!

Il ote, 7V—=v 7Y FHIAFDA 2L v b &R
E LR RIS O b T DYE A I A T
LY, il % < & £ 1% n-3 RIGNIB O DHA %
EPA OEHREERE D RIS AU ET IT D1, n3 %
AT 2 3 HLSAEE 2 DI (R E 23 5 2 &
BHISGNTE, T ML EEND a-
V7L BIERNICRIN S 7%, EPA — K a
v &g (DPA) — DHA L&, Zn
SRRATTIEERE (L Yy ve v Tar s v,
2Ly v) ICAE N, RAEOIHISICRIZBED 5
Y, F7e, 2RI X IE L B O PR
27 UAX —HIGEER 7, RbEaE MR Y (o E
nEDH 5 EHWMEIN TS, n-3 RIEME
e FDENTAERTE LY, AfE L TEI
Lz sd, FRT 2 L RZIE—FRIC, B8R
BG4, HAMERRG 28, HEEiTEEE 5 75 £ O B IR
M—zBlERIT”, 2070, 03 RIGHIEI X
FUIRNGE & "R 4, 2015 AEEEIC R AR A & L
TEMS NIRRT TH %, HE6>T, n-3 REN#BZ
SR, HEER L, S OEEERER 2 B
T BHAER L LR TH 5,

R S 1 2018 4E > & B WAL T o F < IR
SN IvEFPELS, TZ22FH, » T22
FHRIE, 2 O T AMOIEE FNTTERL, &
5T, TANRPEZEAL - HipER R IS < Rak
HEGTMOFE 22T 201849 H), HELHAM

g [

W OULSFYR D RFPUVE DAL VEE @/ Bia-U/LUE
1 BRHMOIEMEER

792 New Food Industry (New Food Indust.) 2020 Vol.62 No.11

_74_



Development of food with health claims in Akita: HISUI®, perilla seed oil as a food with nutrient function claim

K2 IOXHBEASSIUEHIRE
aIOdYBEHER b IOd<EF ciEHIR

prefEmzRm L, 201945 HiIcAH I~z
L7 (B4 T3 %), = o</,
FEHL T LI D MR b Vs E R 5, B, FRHHIR
N 4 dbdsk CRALT AR, SOSORR, e RIASHE T, K
) RSN L e e T A L TR
4 B2 IRGE L T 5,

A, =<l TR OXEKER
meELTY=a—7Ammbe, AKICY V7 —
AL, WABRSEREHTE, WA L
TR 2 WG 5,

1. MElEAE
1-1. TIVEFHRES SURERS S
IR, 2018 4 10 HRKHE KA TIE
SN bor i, T3~ hofig,
TR, KaEE 6% (WIW) ATICZ%% T
BiZ L, TSI X 2HEmEfTo (K2), =
I TR OREBES OB LN a- )
J LV VBoERIZ, BHAREMDN Y Y —ICE

L7, £7,a-V /7 L yBOZEAGIE, BB ICH IR -
W5AFC, 14 7 HERE L 729 > 7L 2 e ClllE
L7,

1-2. BAERE

PG, T2 77— FREIIKHERS
Tt v — M EE 20 KZ (R2-03) Z2F
T, UTOHEETITo 7, TR, WM E
JBWATE 17 Az RIS, Fm, MRz <, 7
HEICNT 2847 77— P23 L 72, RS
moEEz, 7>/ — F RO MGEIATERIC X D
L7,

2. BREBSIUEER

2-1. T$HE") KBRS ERBEERRELTOLET
KPR R & 13, ROt enlE, JeE, @
FRDMERHIC LB 2 ReF LT DAfife - MhisE2 HA & L
i Th Y, miEml, SEFORLNZEICkD,
WEOEENEZIT) T EMHL <, 1 HICHHE %

New Food Industry (New Food Indust.) 2020 Vol.62 No.l11 793

_75_



FREIRIC 505 5 (RS AE AR B FE : SRBHRE AN L L COT Ol 353 )

=1

TORETHER I DOREMS TR (1009 HizW)

TxJbF— (kcal) 900

feAlE<E (9) 0
EE (9) 100
n-3 REEMEL (g) 57.4
wKIe (9) 0
BIEAYE (9 0

MY
N
ER O VREER

EEEY) swn - wmim

................

y "
\ “té"-{-:'hbw

e

M3 TOdviETE 52

BRI ZENZOEACHHT2R8MTH 5, n-3
SHIENG# 1%, 2015 4 EEICHRERAR LM & L CaM
SN T (—HY ) OB HZEE, n-3 %
RERGEE & L C0.6~20g), “FEDOMEFEHF %)
T BRER” LERRTRETH 5, n-3 RIENIEE %
(vl TR & EN 2 n3 RIE
il 1%, BLEEHTIZ574% (K1), 14 5 HOR
FLEBED, 5T A ELDOEERZRFFTELD
(EURIIR 12 2 H), s LTY) =a—
7hL (’3),

2-2. TR BAEAERER

AL ERR2R2ICR L 72, KRBSmH
EZHE 11 44, B 6 DGR 17 & CHEFR 47.5 1K)
T, 6#HBEK OSNE L, WEARIED “WHT” L
WM& L7, —H, “ ZHHDE” oblEH»H 3 HT,
“THH” DALELETR4EITH> 7, BA
Hime LT, TR caafidndza-V /Ly
1% > 2B BRES A (2 RHIE U 72 R T H - RRE O A%
DG 7, “ERT, BBk T - &2 WA L 2Bl
233 HIE S o o, MEABEEE I < (ZIEHH 7 2% 4 #

#2 ($HEC | BASERRE LT VI — MNAEER

B1. M52° ) OBEAEREH (EHEZH)

EAKICAS TS 14.8% JEHEIE 00% HFEDREBZEDMBE 11.1%
AERADMESRF - WD FH 11.1% =R 148% HAATvhk 7.4%
EZLFH 74% BEEA 11.1% Zfth 22.2%
RI2. T352° | DBARK

DT 588% —[EH 11.8% =EIEBUE 29.4%
3. T352° | OFEREE

IZFEA 375% —BEEIC2~3E 313% —BEEIC1 E 12.5%
TERIIC 1 E 00% ZhIUTF 18.8%

4. 152° | OBBLERNYAE EHREIZHE)

ZTDEFE 38% EFFEICHIFS 50.0%  FOEFEE 15.4%
SRR 77% hERRE 38% Z 0 19.2%
RI5. T52R° | OBRE

FEBITHEELTWS 438% FEhEhmELTWLS 25.0% E@E 25.0%
HEVBRLTLEL 63% EoRERLTLEL  0.0%

6. T5H2° | ORBOFELPTE

FEBIFENP T 31.3%  fELPTW 37.5% E@E 25.0%
FENDS50 6.3% FEEITHENDISL 0.0%

7. T52° | LADBRERR (HTUXAY M EET)

BERLTWS 56.3% $BELL TLVEW 31.3% ig?;;ggjfﬁﬁ?g?\ 12.5%

794 New Food Industry (New Food Indust.) 2020 Vol.62 No.11

_76_



Development of food with health claims in Akita: HISUI®, perilla seed oil as a food with nutrient function claim

T, ROTU—@lEIC2~3E” Lok, BT
Wl “WRIC T 5 " R b %, HREHE 7
CYHERBIEL IS, I =L b a—kt—,
BTk, BRI ANTW S L& b H o, I
T THER ) oRgsE I < IR L T
W37 EEHEDLTMEL TS 2GbEsERN
TENC o e, BB CIERITHE LR T 7 L fili
VWRTW? 2AEbE S E THEHIECICRD, KOl
VLR T XTI, e L T AR E o, TEE
B DIt RS OBECEIZK 7 #T, A
SIS BIDD D B BME DL D> 72, n-3 RRWiEED
SEBEREMEICBI L T, MBEHTA—LR=2ICE
FB@F AL TCRMENTE Y Y, EEAEL B

51 R3CHE

DBE AR S INE 2, Ta<fricEEns
n-3 RGN ISR 3 2 R DS IS B DS > T B &
ZZ oIz,

WRdHEE I 201681 HiIcaED 77 v F
“Cocopelli” Z 3.6 HIF 7z, TAU DY - £ VT4
7V, RERITE, THEE “Kokopelli” 3% L Wil
D 2 RIFIE, FEAPHFRE, KRiZEVKS, &
DEBAZDBH Y, “Kokopelli” 1Z TEBDM,y &
LTfEEn<sk, KFWHORED7 7V F
“Cocopelli” 1%, Z @ "Kokopelli” D Xk 912, A% D
BhnEs Ly, KHoRM%Z, fE) FoMHL:
DR E EHIZBEITLAZWEZEZ TV S,

Lo EE, G, BTSSR, BRI, PR AL - A R, PN

2. HARERBEHERS #2015 ik (LET). SCHBRIEA.

3. Dyerberg J, Bang H.O and Hjorne N: Fatty acid composition of the plasma lipids in Greenland Eskimos. Am. J. Clin. Nutr. 28: 958-

966, 1975.

Nagatake T and Kunisawa J: Emerging roles of metabolites of w3 and w6 essential fatty acids in the control of intestinal inflammation.
Int. Immunol. 31: 569-577,2019.

Ezaki O, Takahashi M, Shigematsu T, Shimamura K, Kimura J, et al.: Long-Term Effects of Dietary a-Linolenic Acid from Perilla
Oil on Serum Fatty Acids Composition and on the Risk Factors of Coronary Heart Disease in Japanese Elderly Subjects. J. Nutr. Sci.
Vitaminol. 45: 759-772,1999.

Okamoto M, Mitsunobu F, Ashida K, Mifune T, Hosaki Y, et al.: Effects of Dietary Supplementation with n-3 Fatty Acids Compared
with n-6 Fatty Acids on Bronchial Asthma. Intern. Med.39: 107-111, 2000.

7. WA T VX R ZE T R, IR ABE AL ATRIZEC s AR 68:7-16,2013.
8. A WHEREIC &) 2 n-3 RMENE O AN - TTEI RV AR & o7 R DT, IREASEEYE. 210 17-25,2012.
9. JLIRA, fEE—, FBERE, =B, ZFET i 03 RLMARANRIIROEIEEEDE 277 . HASEE - ol 25t

59: 123-158, 2006.
HEHTRMFORI IR LRIEE DX 72 L (2010). https://www.caa.go.jp/policies/policy/food_labeling/health_promotion/trans_
fatty_acid/pdf/100910_3.pdf

New Food Industry (New Food Indust.) 2020 Vol.62 No.l1 795

_77_



7. KHERREREIE Y Y X —RETEE

[FaA]

1 KHEBERERMIFEE S 7 —@5IE, BRI 3 D08 A0 B O JF 3 i
CERSCKOMIZE 7 — b)) KE, FriFO ), FREREF R OIMNT R R
B LT 5, FREWSC GRSCLROWIZE / — b)) I3MAIN 2 L0 TH Y |
& 5B FEOR 2 Z e O TRITIIT R B0,

2 EREE, FHIE L THHEBRES LA E X —DE LT 5,

3 X OHMEEE, JFHIE LTHAGEE T 5,

[ Fdaam sCofEs]

JFEEFR S CROSCKROMIGE 2 — b)) CRFho 2 i L 95, BERSCUL. #mste L
TREROGDIZRD, 72121, BEHER., Sl i ok SRR LTENE LB
T5Z LI R0,

[B#EGH S CEDR— D L T EHE]

CERSC K U

FSCHE NN L TR, B LEARTRITIZZR 520, O SI3RICR
ELRON, 10 RX—RRETHL I EDRLEE LU,

(W52 7 — )

RO DOFAC, FTLWERGIERE, e LT ELELRVEDOTH
S>Th, BETHMEDOH D H D, FwlL, 4 X—VLURNIZELDDHZ &,
(FFFFOZERK) 12 X—=JICE LD L,
(FAEFRET) 1 X—=VLURNICELDD L,

(FMERFE TR SCEARY) MR R COEZTFITOWT, mlEA, FE4. HEEb L
SIHEEL., B BV ERBEON—VRORRELLET L L L HIC, BHE 1S
—VLINICEHT 5,

(O R T fed) Hifstt o ¥ —IRENEHER  LTEEEFEE Lo TV
DINEFE R TR ST DWW T, HRAEEO TR G N2 Ga LR R D b0 &
a3

[ ]

1 R GRCEOWIZE , — b)) KOWFEUCEE L Cid, EEOREZEIZ LY Z D5
SCOAMAEHEIET 3 72 S 4L, FB D AT SR RIE SN D,

2 WEZBIX. BRXONE, LERLIZOWTEFICWELIE L, DV ITRE
DR ZRD D Z E NS,

3 MREZBEOEMSCE IR L TR RIZEN 2 SNTHAITE, BB ER
FEZH L o7eun,

W

_78_



R EE F]

1

[5
1

2

— PR R - CEILES B TTho ) T 5, BTFORTIIH
HIE L TPEA LT 5, s XOFRIXEME L, 2RIChl fRAKTH 5
&

JERRIZ. TWord) ZHWTIERL L. A4 IlfiERARAE 75,

JFRROFMIL, JRAIE LT MS BIEHEZ v, REIZ 18 R A > b, AT 12
AT B, XER (22f) TIAR T EOAgia [ 2805, F
BOIX, %EﬁiﬁJ&@ﬁyv[ J%ﬁw

Ffao BT, AFHICIEE 2.5cm ODEHZER

G D]

WL, WOEXE L 5,

(2], [#E]. [FEBIOE]L [FR] [BZ] [5IHACGR] DIEE T 5,
(iEE] X, [SIHSTER] oz A s,

WHgE ) — M, ROTBRE L 5,
[%?l[%%ﬁ%][#%k%ﬁ][%ﬁiﬁ]kféo

BHIL, BFIERIC 2D B Rna, BOICERZ AT 5,

XX, AL TIEK L HDH VIR R L ERLT D,

SIS, RCHF O NARLHFHORKIZ BT S/ CF T, BHR D, ke
272 DX HICFEZE[M L. ZDY A M &2 —FE L CHHSCRROEICGEH T 5,
BRI, FME. RBERMSERIL. SIHCERIC AN T ASCHIZFEIN TR LS
T 5,

AL DGR LD EEL 25 HT 2561213, IRELOEZ SR W RV ED A b
T 5, FEEN2L4OFmIE, MEOWHEIL L, 34U EOLEIT, FEIHEELL
Nzt HLLIE 6] LT 5,

EFRAE NI L T OGSO E O, R/ARICEEDD, AT EXITIE
I OEPNCIERA 2 E & el THEIMNICIE B 2 Vi b, AW T2 B13 530K (5]
RACikob L) Ic—fELTERTH, £, BEITITESZ2 A0,

[ 5 SCRRFE R 4]

1

MEEEIX, B84, (5, msURE, M4, B X—Y (B & &%), DIEIZ
FIVE A RSN

BATARIZ, FE4. (FE5), WmERE, F4. RE) . =Y &E &%) .
R, R & 32,

EELL, AR, BFEEL T 5,

R SCHERE OIS RLIE. Index Medicus (2 & 5, FEHAITA XY v 27 L L, BIIAR—L K
LT 5,

FISCEE ISR L7220,

_79_



6 UxT7YA MNOREICHL UL, FFEA, (VT A oL - V2T YA
NAFR, ERTH, AFAfMZREHET D,
7 BIASTHRIC doi (Digital Object Identifier)F 5031 5- S TWH AT, TOF%
OFCRed T %,
(%1 : J. Biochem., 164(2), 103-112. doi:10.1093/jb/mvy033)

(51 JH SCHREC #f)

1) Tomatsu M, Shimakage A, Shinbo M, Yamada S, Takahashi S (2013) Novel angiotensin I-
converting enzyme inhibitory peptides derived from soya milk. Food Chem, 135, 612-616.
doi: 10.1016/j.foodchem.2012.08.080

2) Inagami T (1998) Angiotensin receptors: molecular biology and signaling. In: Renin-
Angiotensin. (Ulfendahl HR, Aurell M, eds), p25-35, Portland Press Ltd, London.

3) /NERIE . EERPRR (2000) STS-PCR IEIC LD d & 72 EH% D 1 Rrdn B

AARELEZT%E5E 47, 632-637. doi: org/10.316/nskkk.47.632

4 fEHET 2004) TuHhIvrbxFr—F  F - X M UOBR LI (OF
PP HEEE)  pl53-164, KAt —x— A — AR, HOR.

5) FFFIT. FERFIEE# T T > b7 4 — 2 (J-PlatPat) ORI OV T CERL 3144 H)

https://www.jpo.go.jp/support/j_platpat/sassin 190425html (&M 2019-11-19)

[ BAAL & '8 D4 Fr]

T %2 OWVE BAL K OV DO FHFERCFL 5 13, EIBREALR « SI(metric system) & A &35,
FHICHNON TWAMEL D S B, WD THERBEENE . BV EBEIIC
M SN TWDOIWERAIT, ERR2LTHEHATE S,

[“24]
FE A XY v 7 VD,

AHETER T 14018 X945,
YRk2 14 4H 1 H, —HcE,
VEk2 3% 4H 1 H, —#HE,
VEk2 5% 4H 1 H, —#HE,
S 11 H22H, —HIE,
af 24 9H25H, MR,

_80_



KERGAERMIIEE 7 —@E F235

FBITH SM3412H1H

FBITH KHEBERERMMIEE S ¥ —HE WEZES
T010-1623
KT RET A 4-26
Ak : 018-888-2000 (f%)
FAX : 018-888-2008
http://www.arif.pref.akita.jp/

(fEWrE i 2 25 97]



