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Abstract

Acrylamide (AAm) in food may be carcinogenic. AAm is generated during the Maillard reaction between asparagine and
a reducing sugar when food is cooked at high temperatures; therefore, food should be cooked for a short period. However,
preparation of firing time in bread making is difficult. In this study, the effect of blending barley flour with a limited
asparagine content was determined in order to reduce the amount of AAm generated in bread while maintaining its quality.
A barley flour-formulated bread with high palatability could be produced by replacing 30 % of flour with barley flour. In
the production of this bread, the amount of water had to be increased depending on the amount of barley flour. AAm was
not detected in bread made with 30 % barley flour. Furthermore, when this bread was toasted for three minutes, the coloring
was light and the amount of AAm was below the detection limit. Thus, using barley flour for bread making is a rational
method to control the amount of acrylamide generated and to improve the health functionality derived from barley flour.
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MEZICETENDHF A HERTF R
RNeERPAEE S MEREREE T ZEHIET 5

A0 IEXZ (TANIGUCHI Masayuki) 1.2

%S FUA (OCHIAI Akihito) 12

VHB AR ARRIER (LK), 2HBAFARRERMNE? — FH 4 2y Ay & —

Key Words : fN&. A FF R 7F 8 LPS thANEME M HEMGESY Stk

LI

v MIEREHET 272012, £ DRTF
FaAEEL TW5AH, B 21, M H O histatin (3,
PLOREE I R BRI 2 58389 2 Vs $72, 4F
FEkZ EOMMBIAFEA T B LL-37 R B-defensin
HEDONRTF N, RIEREEH, PiSEE
M, BVEREIEA, MRt EreH, Powie
M D% L OEKHBEEEZFLTBY, %
N DLEEREVEICAE H L /2R3 BZE S ED &
NTnws 29, g5, EROIEENHL AT
L, MBEMTH L, 2REEEHT L, &L
DOPLRE AT F FICH@§ 2RI E DN T, i
W, KEKRGTDY V7 EDT I BEECEIH
LUIHEEZ I L) &35 M2 58T 5
RS B T4 (IR T F FE#E
Tl TORER, RBLHFF R TF
REALFEEE L, ZNOWEBICHEER, A
HRTHAH RELHE (Lipopolysaccharide, LPS)
FRAIER, M AARAEVER, MR R e
M EOBBOEMERREAET LT E2HREL
TWa Y F72, ks ST EHERTTF R
WAL TE, 794 W F 72 Bk % Al
52 LI2LkoT, PLW, LPS A, BIG
WREDEBREREEZHOLI LN TEH L
A SAIZ LTV 1019

K2, INSDORTF NN, {bhm, ~
WA TEE~OIH % EE L2 E &2, 1t

FEBART T FIZEE T A MRtk &A%
BWIZ% B72%0, K, KIEFL, BIXOKED S
YN B DOBERNKGEIEENE BT A~
PHARTF RIZDOWTHRET L7z, £ DFER, Tk
SR SRR, ME LA T4 s RT T

RS, 5 V8007 3 JBREVI»S B L
TehFF ERTFFEFRL LI, ERRE
HNEME A RS S E 2SI Lz Y, 77,
SEREFLELN (3 — 7L bR FLERE AR, T,
Byl BREE, WO CORBAERTICEEINS
NTF FOAEIEEICEE T A58, BRESTE
PP 2 P CE S L Tw B8 1718
Z oMo ETIEEICE T AWF5EHIE L v, £
T, EFRLIIRENLRBEAEMTH HMEIC
HHL, MEI&EINLFF o HERTF %
- gL, 205 QEFEEHS 22T
bk wi Mz,

KEGTIE, W90 5B EMENS % Il
RAINFF o HMRTF P2 - FEL, 1
LOEERMBT LI LA HE LT, (1) #
25O RTF FOFE, (2) S8 AESIKE)
WX BHFF R TF FOSHE, (3) iy
Ox N7 7 74— EEEGEIE AW T
T UERTF FOFE, BLY 4) FEL7
THEED N F I MR TTF N OO AT
(PUW &Y, LPS FAliEY:, & X O A
HEVEIE) 12DV CTHET L 724831 1 2 @369 5,
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MEICEEND A FF ERTF FIEWNaEE R ATRE & MR AIGESE 2 Y 2

1. RBMHEERAE
1-1. HEHLSOXRTFNORBEHF A M
N7 F FEHORER

THO VO Eb YNNG (RS RITMNE,
BE) 25, ROLHIIZLTRTF FEl -
L2, Thbb, WIZ1/8%v 27 (90 g,
KA EE 60%) DFNZAIxF LT 250 mL DK%
MATTFHoORL, "LTEETAZLICkoT
FEW AL 72, 2O BB R SRR L7
BICHERL, sEEOGHI Ly ) — L E
MR THFEPRENY VIS B0 % ik &
B7e RIZ, HOTHEL TRS N BERD S
O—%)—INKL—F¥—%FnTxL¥ / —)
Rk L7z, 208k, il = 55 m 4515 500-
1000 Da DEATEEZ FHW-CENT L, 5 T2H7)
BVEGERE L, SO L THSMWL
ToAMHNE % SR L C, MEAE R R L 72,
Z O W35kl % Bio-Rad 00 % 5 &5 KUk E)
(Rotofor Cell System) % Fij > C, %% 15 (isoelectric
point, pI) DFE7 % 20 W53 1255 HE L 720

1-2. HFALUNTFROBHERE 'Y
B/ BAIKENIC X o THHE L 72 20 W 45
Dy L, W19 20D pHIT 12 ETH
D, BFFERTFRFEGEATVS EEZ
b7z, £Z°T, M4 19 & 20 7*5 CAPCELL
PACKC18 # J 4 (150 X 15 mm, 5 um: ¥\ 4&
HEEE) FAWEMHsOY NS5 T 1 =12
LoT, RTFFEWER L7z, BTN CTH
HES b ) —F, gz~ 7774 —
ICE o THRL, H—Y—2 28, -2
W55 D7 F F% MALDI-TOF/MS (Bruker)
WX > THRITL, RT7F FOGTREZRD,
MS/MS T & KED T — & N— AFEIZ L -
T, RTFF2ELY VIRVHERTFFOT
IR F N ENPE LT,

1-3. XTFRFESERELEHFAHNRT
F K OHEEHORIE 'O

FE L7 13EEORTTF FOhH»s, 1IEHE

DIEBRHRE L, plBEHWTHEO A F 4 >~

BWRTF P2 FERL 72, 7THEORTF NI,
I-"T74 Y/ I ABRKEHICERIEL
TALFER L7z, FEAMAELIKEN & o THHE
L7220 Wiy d £ O 7 MO T F FOHURIE
HEPE L7z, RUFZETIE, 4O B MFE
WA ST A EEEEZE L7z, T74b
L, ZWMGLERTF VO 7T LEMEMECTH
% i 8 % (Porphyromonas gingivalis), 7 <
LEGHEME CTH AT 7 A (Propionibacterium
acnes) L 9 fhH (Streptococcus mutans), B X
O HM B EYER (Candida albicans) 2%t
LU EES 2 HE L 72. AW EE, BacTiter-
GloTM reagent (Promega Japan KK) % f\» C,
HERICHRKT S ATP DFENGMEZWET 5 2
EAT X o TRHi L 720 A W53 OFUR Gk O A fik
X, RTFREEELVI Y UL ORI
FEEHE LT, fHE L7,

1-4. ULANWRFZAMEAVWERELEZDFF
CHNRTFFORER (LPS) hIEM
OREFE

WH#HFZTH 5 LPS 2 fFFRWITHRIBET 2 7

7 M= OMmERI Y 2 5 % L 72 Limulus

amebocyte lysate (LAL) ¥ % H w25 4L

A 7 A b+ (Endospecy ES-50, A= fb 5 1.2 #k 3

RFE) 1E, LPS ARt - EETH I LATE

%o KW Tld, WHEFE L L T Escherichia coli

055:B5 3k ® O Ul % & T smooth I LPS (List

Biological Laboratories) %M L7z, 1 AL A

T A MIBWTIE, LAL #{#EIZE& FN D Factor

C (&) r7us7—EHilkE) & LPS ORIE

BREE LA A= FRIIZE D, w9

LPS O & E 126 U CTi#EHEE L 72 p-nitroaniline @

405nm (2 BT B & WE L 72, ARFZET

X, FOENF A IMUERTF RELPS 21~

FanN—3T gy LBRICKIERISHEML, <

TFRFEBRMLAVWIY hO— L& R L

ORI DA e L, LPS R %

FFAf L 720 LPS IZER <GS - PHIT 5 2 & 28

HMHENTWLPLEYE TH % polymyxin B &,

EYF 4 7arba—E LTHW, HF
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EWHEOmSIE, YAVATANORIE% 50%
Rl BIEE, § 7% bb 50%ARTEE (ECs)
ELTELE,

1-5. AELEZAFF o HRTF FOMEHE
fBEEMDOBE '

b bR ERANEZME T®H %5 (human
umbilical vein endothelial cells, HUVECs: & $#5
ftkAatt) ZHWT, kDL HIZLT, £
7 FOMERE CERERSR) RHESEZ HE
L7 967 2 VT L—MZag—7r k< b
1) 77 ) (Becton Dickinson and Company) % H
WTATLEERZ R L, 30500, 37CIZT
A rFaN—3a vz, RIZ, HUVEC & &
NTFFELRI RV T 7arba—npelL
T, ABEEIEREZH T 5 FOXRTF R TH
% LL-37 & & & ii . (HuMedia-EG2: & H0f) #
W& &, &7 2 VITRINL7z, COx A >~
FaN—F—hT158RH, 37CI2T 5% CO,
SRURSEUT TR R L 72k, SAREE & v CE e
EEER L7z, 3 72b 5 IMERRICHESE L 7/
FBIEL, 5T VICOWTEEREYfRk->72, #
Dk, TNTNOEZEHOIMEHOMIEO &K S
%, NIS-Elements BR Analysis software (#£704&
H=ar) ZHTAEL, PIIMEZHEH L7,
R7FFERMLEVE ZOHIEOE S DY
iz 100% & LT, %~_7F FOMEHEMRE
AT Al L 72

INE (%)

1-6. RELEHF A HNTF NOBMmMENE
OEFE

BT F FOMBBHEEZFHIT 5729012, &
YV URMERIC AT T MG L, RO X2l
T, W L7z BIBEICHE LT TF FE
FRIMERZRA L, 1B, 37CIC THREEFIC
A rFaxR—=varli, 20k, RINLEKZ
HLEEIC K o TR L, EERO 4050m (2
BUOLWEETRMEL, MBLAEZ DY
COFEEEEN L7z, FHEEERITH S 0.1%
Triton-X-100 |2 & > TR ENLAANE7 O E
DEEE 100% & LT, £X_XT T FOBEMIFEHE:
Z R L 72

2. EER#ER
21, MELSDONRTFRNORAREEERER
KENC & BNTF KDOSE P

KGEEH 60% DINE. (90g) & AKTHIH L
7th, WOTEEIC X o TIES Nz LB g
L7z, 12~ 13 g2 mIT &7z, F72, [
P68 7 — ik & o TH 33% A3k
FERN, ESEBEBNICL > THITBHIHRES
N7z ZOFER, WEMEE LTHETEN
7F N, MEMHYoEZEwER D 30% T
HolBEHNTZRTF FH 2 7L (200 mg) %,
EEEESKBIC L o THM L7 ER AR
RS M4 pH X, 2.6 205 12.5 DFPHT
HY, TNOLONEIX, FNFIN35~10.9%
THholzo TNLDIERDPS, pl DEWIZL -

1 23 456 7 8 91011121314151617181920
727 3> No.
X1 HFEREXUKE
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T, RTF FZE20WFITHHEET A2 EMNTE
T2 e bho Tz, B, W19 L 20 D pl
F 12 ETHY, WEIZIEA T A R
FIEPFEINTWBE EEZ LN,

2-2. EBRERABICL-THEL BES
DHEEYE 'O

t MEEMAEM L LT, WEEE (P gingivalis) ,
7 7 W (Pacnes), i (S mutans), B X
OHMREGE R (C. albicans) &7z &%
BRI X o THOBEL 72 &M 5 Dk
%, TNEN3mgmL & L CHHEEM T HE
L7z pl BSEWH F 4 VDO W 2B WTD,
WL OIRIE A A LT b B 2 PR ETE
DR E N o7,

2-3. HFFUNTFROBRERARE 'Y
519 & 20 67 a~ M 7T 7 14 =12
LoT, ZNENRTF PR LTz, E561Z,
MALDI-TOF/MS 12 & o TR T F FOF2=%
K, MSMS T & 77— & N— ZAFEIZL >
T, RTPFFEELY VR IVEERTFROT
I ERECA R E L7 METE 2 13 HED
RTZFFOH2G, pl 5L, P2OERDIE
BWEATLHTHEORTF F @R L2, #
NoO7 I VMRS EHEERTIRT . M
319 503 3 FEFEB X ONHI43 20 20 5 13 4 FEE
DRTF BH, FNENFETE 2o FHBUK
PE1Z, Shang 5 20 ICX o THE S N2K T 3
JEEOBKMEA Ty 7 AR HWTEHE L 72,
&5 # /113 https://web.expasy.org/protparam/ %
WTEWH L. EMOIEEMIE, HEMET S
JTREMET IV BOFEREBDOEDNLRD T2,
#5121, EQPRPIPFPRPQPR (M&Fx : FSB-EQP)
1%, K& D beta-conglycinin alpha subunit @ 99
FH2S 1R FEHO 4% L0 7 I/ BRELH]T
HY, TOXTF FOFHBAKMEIT 7.88, pl
112, BLXUPIEKROEMIE 2 TH o7z, il
5. (fermented soybean, FSB) HIRD KR T F F
X, N Ko 3 5ED 7 3 EREANICE D W,
zhehnms () L7z,
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IEBRD
B
3

10.29

ZBEX"®

¥4
B ®
7.14

&

123-129

N—2X ID
yma08g21600.1

5 LF—%

Glycine max

/BB EZN S OFE (OB 19 & D RE)

YU E

Putative uncharacterized protein G

/ BREC3

-

7

WMEMDSEELICAFAVURTFROT
KFNKYGR

FSB-KFN
FSB-FPF

=

v

fn

R7F R OREHR

=1
+E(E)
911.4977
1249.6720
1422.7076
1160.5687
1662.8743
1664.8859
1713.9427

a

(

CRIZEE)
912.4667
1250.6997
1423.6526
1161.4742
1663.7780
1665.6509
1714.8907

H7D 2FE (Da) DF=E (Da)

No.

2
2
1
2
1
2

11.00
10.84
9.60
10.84
9.52
11.70

9.82
1.37
4.74
7.86
5.31
7.88

— e e =

—_— =t = = = = D

G
G

Beta-conglycinin alpha subunit G

GQSSRPQDRHQK  Glycinin G1

QRFDQRSPQ

Uncharacterized protein

EQPRPIPFPRPQPR Beta-conglycinin alpha subunit G

ERQFPFPRPPHQK Beta-conglycinin alpha subunit G
GEIPRPRPRPQHPE Beta-conglycinin alpha subunit G

FPFPRPPHQK

FSB-GQS
FSB-QRF
FSB-ERQ
FSB-GEI

FSB-EQP

9
0

t8 U7,

a

JBOBKEAC YTy I REBWT

JBOBREROENS KD,

Lo THESNRT

BB

=

BEMET

b@masE hitps:/web.expasy.org/protparam/ & FIFE L TR 7z,

A IR KM, Shang S 20 |

¢ IEBRDER I,
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2-4. AELENRTF FOHEEME 'Y

R L7 7 DR TF e b3am L, Fh
5O bk L7z 4 FEEEO v MRESEYCRT T 23T
G2 BIE L 7ze 2 ORE, S E ARSI
POWTESAZESERL LI, wFhoxT

F NG UL PURTE 2 360 L 2 Do 726

120

80

40

LR DHEXIE (%)

120

80

40

RS DIEXHE (%)

120

80

40

RHEDIEXHE (%)

120

80

40

SR DIEXHE (%)

A: FSB-KFN

3k

0 1 2 3 4
RTFRRE (M)

C: FSB-GQS

£

Kk

0o 2 4 6 8
NTFRERE (M)

E: FSB-ERQ

3k

2-5. AIELAENRTFKOAEFR (LPS) il
&Y
NRTF FOPRIEHED 128 LT, LPS
FEEEZME L7z, FE L2 7THEORTF R
iE, B2IRT LI, LPSIZL > THI &S
ENBY) LIVAT A O RIG % RERANIZH

EL7, Lo T, TNHEDY LVAT A
B: FSB-FPF
120
£ g0t
@ *
r
% 40 i *kk
i
2 o
0 1 2 3 4 5
RTFREE (UM)
D: FSB-QRF
0
ek
@ *
e
'E 40 -
e k%
i
P
B 0
0 1 2 3 4 5
RTIFREE (UM)
F: FBS -GEI
0

3k
3k

0 1 2 3 4 5
NRTFRERE (M)

G: FSB -EQP

Kk o

0 1 2 3 4 5
NRTFRRE (UM)
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WEICE SN D A FF VR T F FidWaER P RIGEE & A HTERERR 2 6T 2

dvbsAa-=Jb
(RT7F RETHM)

A: FSB-KFN, B: FSB-FPF, C: FSB-GQS

D: FSB-QRF, E: FSB-ERQ,
F: FSB-GEI, G: FSB-EQP

M3 MEFEREETE ER

FOFER2S, FE L THEONRTTF NI,

LPS IZFA L, HHNEMZHEET 5 Z L 2%b
N7z,

Polymyxin B {& LPS (25 < #§& L CHHIT %
CLEPHOENTWRHEWETH Y, kL
LTHREN TS, LLRTZ, UV AILAT A b
% F\v»C polymyxin B @ LPS HA1E M % Ml L
ToAER, FD ECs 12011 uM TH o727,
207 = FIZHEDSWTEE LR, ~*TF
N FSB-KFN, FSB-FPF, FSB-GQS, FSB-QRF,
FSB-ERQ, FSB-GEI, 3 & UF FSB-EQP ™ ECs
DfEIE, ZNFN2.7uM, 3.8uM, 5.5uM, 3.9
uM, 3.1uM, 2.7uM, BL 2.6 uM & 7% o7z,
I 5D ECsy DfiEilE, polymyxin B DfH & HHX
LT, 2006l ECThbehs, RELKT
FEONRTF FoO LPS HANEM I, B
WZ EDbdo Tz,

2-6. FAFELENTF K OmMETEREEH 'O

NRTF FORAGHBEGEED 1 2L LT,
HUVEC % H \» T I 8 A= R G P 2 5 L
720 MEFAAEEMEE AT 5 & b O AR
RFFRELTHONTWSLL37T 2RI T 4
Jarira—ne LT, FELE:TEEDO~RTS
F FOMEFARAEFE L WE LR E, B
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MEBELVOHE
1. HREEE

Glycyrrhizin -~ (FIJ6#62E, KBX), Dulbecco's
modified Eagle medium (DMEM) , phenol red-free
DMEM (Invitrogen Corp, Carlsbad, CA, USA),
fetal bovine serum (FBS) (Gemini Bio-Products,
Woodland, CA, USA) (Sigma Chem., St. Louis,
MO, USA) ; prostglandin E2 (PGE,) express EIA
Kit (Cayman Chemical, Ann Arbor, MI, USA),
interleukin-1p (IL-1f) (R&D Systems, Mineapolis,
MN, USA), ‘- 7% Il BR superoxide dismutase
(SOD) (M & *tFAZALAWFFE AT, REAR),
Endotoxin assay kit (ToxinSensorTM Chromogenic
LAL, GenScript USA Inc., Piscataway, NJ, USA) ,
Endotoxin assay kit (ToxinSensorTM Chromogenic
LAL, GenScript USA, Piscataway, NJ, USA)

sy, PEIE.OE, HRIMAZSE, AZ
I, NG, TERME, RS, M
Vs, ImIEER, SRhEL, OB (R,
AjEE, FEIH, B, E, M4iE, A, M,
W, R3E, BilL, N8, £3£, A%, THK,
g, tET-, AR, Rk, REEE, W, WE,
WO, W, BE) OZEETEL, BURHERE
R L2 RIE, sty 45 GR) &0
W ER S LTt E N, InHiE, Ca (5,
Mg (-) V) ¥ PRfRfEE [PBS ()] 12~ LT3%E
Bzt L7z,

2. HHpIiEE

t b AR AE 2 M IE (human gingival
fibroblasts, HGF) , & b AR FEARHMEZEAIAY (human
periodontal ligament fibroblasts, HPLF) %, B
K P fmERE B SHE Iy (KBEF
A0808), 5B DR IZH 1A L Ty 2 BB,
BRI O RARBAE, SAMIE E BRACL, BEEE
L72o 25 DMLY confluent IREEIC 72 o 72
bOEPEEL L, INHOIEFMEIE,
FNEFMN, 47 B X U 43 population doubling level
(PDL) F CH{JE L 72D T, KREERTIL, 10 ~
15 PDL DML & T L 720

3. IVNIXICDFBLRFEORE

LPS ®% 13, Endotoxin assay kit (ToxinSensorTM
Chromogenic LAL, GenScript USA, Piscataway, NJ,
USA) % F v CTHll% L 725 1 endotoxin unit (EU)
=0.1 ng EARE L T, 31 gH D LPS DR AS
2RIz,
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Ao B9 A B Bk, MTTERIC X D) ko
7oo FHXTHAEMMEY (S n-BFoR
) E, ¥4 2707 L— k1) —%— (Multiskan
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nm DRI BIF WSS X D #lE L7z M4
DIRFEDOFE 2 ML, RERAFIH LY, 50
% MITB B FHINHIR L (CCso) & KD 72,

5. PGE; DEE

HGF #ifg 3 & OFHPLF M1, IL-18 (Sng/m L)
DIFIETH 5 VIZIEFTE T T, FHA DRREEDEE
HEHNZ MR T2e TN 5 DML % 24 ] 96-
well 7L — M CEiER, MILANYLO PGE, ik
J& % PGE, Express EIA Kit (Cayman Chemical)
THWTHE L7, MEMD»S, PGE, ¥ &&=
L7206 PLISIENE: (S 1, & b B AR HESEHHY,
b AR AR AE SR IS 9 5 50 % FHERE
(ECso) %, IL-1p HBLIZ & Y I L 72 PGE,
FEAZ 50 % FHE T ZRETHIS Z LI X K
D72,

6. T — 2fET

FEE T — 1%, BEOYE 3 triplicate D
FHELSD. TELZ, LHBE O LK
Dunnet, Benferoni 88 % I\, P<0.05 * A &
EHE LT,

R
1. IR bX2CDOFRFEQRE

% OFEFEANB L OCHEREY I O LPS
ML, MHBRRLIT Th 5%, Hmiiks -
72 TAUICH LT, MAIER, IRIERLO LPS i
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F1 OEAEAOLYRNFYYDOBRE
LPS 4B (ng/g)

PSRRI 10.7 = 2.1 KEE 15.6
HEMASS 16.9 BEE 127 e 18.1
ASRES 18.5 BEE 163 = 13.6
INEEERS 18.8 =i 144 B <2
RRE PN 17.9 BE 186 E3574 13.3
55 16.7 AE 175 *¥= <2
EiE5 178  IWIEF 147 rE <2
EERR >200 LIE 181 & 10.4
ILENER >200 EE 18 Zift 16.3
EERLG 8.7 E 16

HE (Glycyrrhiza) 18.8 BE 172 JYUFILYFY <07
FHR 14.9 RE <

EAiE! 16.2 5 174

%< OFEFEFL K CERBEYHMERD LPS BEIE, RHEEFUTT
H3h, LLREEN STz, ThICHUT, ITHEL BEBERD LPS BE
EEM ol Xk 4 & DHE,

2 EHED PGE2 ELMEIEED LR

HPLF HGF
BB PGE2 FEELEFHE BTEHH PGE2 EEAMEE

CCso (mg/mL) ECso (mg/mL) SI CCso (mg/mL) ECso (mg/mL) SI
PR >4000 >4000 ><1
HEMASS >4000 >4000 ><1
ABRES >4000 >4000 ><1
INSEERS >4000 181 >22.1 >4000 1760 >2.3
+eX#EEm >4000 >4000 ><1
LS5 >4000 190 >21.1 >4000 >4000 ><]
&S 2745 189 14.5 1769 1626 1.1
mEER >4000 28 >142.2 >2000 832 >2.4
ILENEL >4000 5499 0.7 >4000 >4000 ><1
FEBE 4270 15 258 5520 55 100
HE (Glycyrrhiza) 2173 22 97.9 >4000 65 >61.4

%< DEAEOHRBELEIFED > Tz (CCse>1769) 0 IL-1p 1%, HGF D #7425 HPLF (C &K B PGE, DEL %
BERICEME €7z, HPLF MiICEWTIE, FEBLSHNRAD PGE, MEEEZRL (SI=258), BER
(S1>142), HE (SI1=97.9) , /NG (S1>22.1), %35 (SP21.1), EEH (S1=14.5) DIEICET U f.
HGF fifglcEWTH, FEBEDS (SI=100) NEAD PGE2 MFINR%ERL, HE (SI>61.4) HHEL o

FixEro7z (K1) BB X HPLF T, 2 mg/mL D

FC, MICHT2MBHEEZ RS 2D

2, AR DOAIE 72 (CCs0=4.27 mg/mL) (Fig. 1A), HGF TIiZ

L OEFEOMBEMEITKY o 7 1 mg/mL OEE T CHREBEMEELZ RS hdroiz
(CCs>1769 ug/mL) (T 2)o LAY > 72 (CCs0=5.52 mg/mL) (Fig.2A),

b, FEY, HETHH ZoNIE, #
B %5 CCso % HPLF T & 2745 ug/mL, HGF 7F 3. EFHED PGE, FEEMFIEMED LR
1679 ug/mL T&H > 72, IL-1B &, HGF ® & 7% & § HPLF IZ X %
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Fig.1 HPLF ZAWcHER GO EMIa% & PGE, AlIE
A; cells were treated for 48 hours with the indicated concentrations of Hangesyashinto in the presence or absence 5
ng/mL IL-1f in the presence of the indicated concentrations of Hangsyashinto, and the relative viable cell number

determined by MTT method. Each value represents mean * SD of three independent experiments (n=3). 3ZHk 4 & D
HE,

B; Inhibition by Hangsyashinto of PGE, production by IL-1p stimulated HPLF.

HPLF cells were treated for 48 hours with the indicated concentrations of Hangesyashinto in the presence or absence 5
ng/ml IL-1B. The concentration of PGE, in the medium was then determined. Each value represents mean = SD from
three independent experiments (P< 0.01) (n=3). 3fk 4 & D 8ZE,

PGE, @ £ & % A 3 12 ¥ in & & 7= (Fig. 1B, (SI=100) 2% KO PGE, ¥z £ &2/~ L, H
2B), HPLF flifgic B\ Tid, FEE LI . (SI>61.4) A%V 7z (Fig.2B, & 2).
KD PGE, #Iilli&F M % 7% L (SI=258), ik

(SI>142), HE (S1=97.9), /N&E# (SI>22.1),
SR (SI>21.1), FEHEY: (SI=14.5) DJEIC
BT L7z, HGF A IZB W TH, FEIEH LS

ER
TR & OREUST EBAE, B OREY),
WY, B OMEERTESRTW S, €D
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Fig.2 HGF ZAWH¥ER NS DL & PGE, AIE
A; cells were treated for 48 hours with the indicated concentrations of Hangesyashinto in the presence or absence 5
ng/mL IL-1f in the presence of the indicated concentrations of Hangsyashinto, and the relative viable cell number

determined by MTT method. Each value represents mean + SD of three independent experiments (n=3). 3XHk 4 & D
E’&ﬁo

B; Inhibition by Hangsyashinto of PGE, production by IL-1f stimulated human periodontal ligament fibroblasts. HPLF
cells were treated for 48 hours with the indicated concentrations of Hangesyashinto in the presence or absence 5 ng/
ml IL-18. The concentration of PGE; in the medium was then determined. Each value represents mean + SD from
three independent experiments (P < 0.01) (n=3). Supernatant was added to PGE, assay system to check its possible
interfering effect on the determination of PGE, (right bar in B). 3Xfk 4 & D %,
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DIERITEEETD > 72, FH S OME Y Lot
TIE, SAEYHRET OGS 2 1FHITE
ETHh 5D,

% { OB HK B X ORE S il A O LPS
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Effect of Kiku flower extract on serum uric acid

in subjects with mild hyperuricemia
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1. Exchange with Republic of South Africa

Among African nations, Republic of South Africa (RSA) has several superiorities such as the possession
of nuclear power plants, energy consumption, electricity penetration into urban and rural areas, Internet
utilization, and literacy rate .

Exchange between RSA and Asahi University (AU) (President KO) started in March 27 (2012), when the
minister Cecil Masoka in charge of science and technology from the Embassy of RSA in Japan visited AU
to introduce dental universities of RSA. KO invited the then ambassador extraordinary and plenipotentiary
embassy of RSA, Mohau Pheko and requested her special lecture entitled “Can science and technology drive
development and democracy?” in both AU and Ogaki Forum Hotel (June 5, 2014). KO also invited Chester
Williams, the only black player who represented RSA at the World Cup of Rugby, to teach AO students how
to play rugby (July 5, 2014). KO, SF and Prof. Isozaki visited University of Stellenbosch to discuss the
international exchange program with chairman Robert Kotze and also went to the rugby ground with Chester
(August 28, 2014). The next day they visited University of the Western Cape (UWC) to discuss the academic
and sports exchange with dean YO. When YO visited the graduation ceremony of AU in March 2015, a
signing ceremony was held for the establishment of sister university relationship between YO (representative
from UWC), KO (from AU), President Toshikazu Yasui (from Meikai University, sister university of AU) and
chairman Jun Miyata. This year, we visited UWC again to establish the basis of collaboration, which resulted
in an invitation to Dr. S Shaik from UWC to spend two weeks at AU in Gifu on a collaborative project with
AK in Oral and Maxillo Facial Radiology. This visit is planned for September 2019.

2. Fourth South Africa-Japan University (SAJU) Forum

SAJU forum aims at stimulating the academic exchange and building a basis of collaboration between RSA
and Japan. The first SAJU forum was held in Hiroshima in 2007, followed by the second forum in Cape Town
(2008) and the third forum in Tokyo (2017). AK and SF attended the fourth forum (May 23~24, 2019) held
in Pretoria. Research reports of various fields from humanities to science were presented. AK reported about
“Artificial intelligence (Al) brings innovation in dental imaging diagnosis”. A bilateral cooperation between

two countries, mediated by small and medium-sized enterprises, is encouraged.
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3. Traditional food of RSA

KA and SF (rushing from The SAJU meeting), KO and ID (from the Japan-China Fare and Forum in
Chengdu) and HS (from Japan via Dubai) all arrived in line at Johannesburg Airport. MP picked us up into her
own large car. The car passed along the airport, once stopped at a check point shielded by a small bar. MP's
house was located in safe and quiet residences lined with mansions. We were welcomed into the house by her
father. Antiques that decorated the wall reminded us of antient time of RSA. In the kitchen, MP cooked healthy
traditional food (Figure 1). In a large plate, a large cucumber, a spicy sausage, a less spicy sausage and mashed
pumpkin were placed. After the main dinner, desserts, fruits and cookie made by her daughter, were served.

Dombolo or Ujeque is a bread cooked by steam. It is made with wheat flour, yeast, a bit of sugar and a dash
of salt. It is steamed for about 30 minutes. This is served with a delicious chicken curry, tripe or with plain
yoghurt.

Amagwinya or Vetkoek is a South African traditional pastry made with flour, water, sugar and salt. It is
shaped into small balls and deep-fried until golden. This can be served with a meat or with tea as a snack.

Butternut is a favorite winter squash that looks like pumpkin. It can be served as a side vegetable or as
South African’s prefer, a winter soup with full cream added.

Boerwors is a native South African sausage made with minced beef, lamb or pork. You can add a very
spicy mix called chakalaka or add mild spices and herbs for a plain version. This can be handmade at home or
bought from the store. You can put it on a braai which is a South African barbecue. It can be eaten with Pap
while watching your favorite sport with friends.

Pap is a traditional dish native to South Africa. It is made with ground fine maize and water. It becomes
stiff after cooking for 30 minutes. It is served with the curry chicken stew, boerewors or just with fresh garden
vegetables.

Fruit Salad is a dessert made with the seasonal fruits like grapes, guava, papaya, and apples all grown
in South Africa. All this must of course be served with the best wine in the world from South Africa.

Itadakimasu!
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4. Cafeterias in UWC

We left Johannesburg airport to go to Cape Town airport, where we were welcomed by YO, who kindly
organized all our schedules in UWC.

Director (UB) and coordinator (DL) of international relations office kindly set up my interview with the chef
of cafeteria and entering into the kitchen. “Val’s” (named after Valerie Hendricks, sole proprietor, and started
its operation by her son Jean Hendricks Vanessa since 1994) is the most popular cafeteria, open from 8:00 to
16:00 (Monday to Friday). Customers can buy freshly cooked foods, French fries, vegetables, rice and spicy

soup, and eat them at the tables with chairs. Several tables were occupied by students who study with note-PC
and text books (Figure 2).

Figure 2-1. “Val’s” cafeteria provides fresh breakfast and lunch.
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Figure 2-2. “Val’s” cafeteria provides fresh breakfast and lunch.

Other cafeterias are only for the take-out (operation time: 7:00 to 17:00 Monday to Friday; 7:00 to 16:00,
Saturday) (Figure 3).

5. Visit to School of Pharmacy and Nursing School of UWC

Director of School of Pharmacy (SFM) escorted me (HS) to a meeting room in the Pharmacy building
and chaired my presentation (entitled “Searching the possibility of Joint Research between MU and UWC—
Natural and synthetic compounds for the treatment of oral diseases—") (Figure 4). [ was very much impressed
by keen attentiveness and friendliness of attending researchers from various disciplines in the School of
Pharmacy, hoping future collaboration with them.

We moved to a new building of Faculty of Community of Health Sciences, visited new learning rooms,

guided by AR, dean of Faculty of Community and Health Sciences (Figure 5).
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Figure 4. Courtyard and strong team of attendants to my presentation.

We had dinner in the HAIKU restaurant, drinking local beer and wine, and eating new taste of Asian foods
such as sushi and Peking duck, together with deans (AR, SM) and previous secretary of YO (Figure 6).

6. Visit to Stellenbosch winery

Due to the strong wind, the ship’s navigation to Robben Island was canceled. This gave us a chance to
spend the half of the day city-walking, seeing the famous "Table Moutain", passing through the food stalls and
visiting the old castle and the slave museum. Moving about 50 kilometers east of Cape Town, Stellenbosch's
characteristic mountains was approaching. Mediterranean climate made the soil dark clay and well drained,
the best condition for viticulture. Vineyards were spread around the hills and Cape Dutch-style wineries are
dotted. Due to the presence of large oak tree-lined road, this town is nicknamed Eikestad (Oak town). We
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Figure 5. Visit to Faculty of Community and Health Sciences

Figure 6. New tastes created by Asian foods in HAIKU

visited a winery “ASARA” owned by Chester's friend (PG) (Figure 7).

The Asara Wine Estate & Hotel outside Stellenbosch, which opened in May 2008, is the 24th establishment
in southern Africa to be selected for membership of the prestigious Relais & Chateaux Association of hoteliers
and restaurateurs - and one of only two chosen in Africa for the 2009 international guide. In the storage room,
we had a chance to compare the taste of several wines. Red wine felt more bitter than white wine, possibly
due to higher amounts of tannins extracted from peel and seed in the former during fermentation. During
aging in oak wooden barrels, astringency of wines become somewhat softened, possibly by the oxidation and
polymerization of tannin, and the exudation of sweet flavor of vanillin (a precursor of lignin) from the oak. We

moved to the table and ate dinner with the Chesters (Figure 7).
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Figure 7. City tour and The ASARA Wine Estate & Hotel

7. Exploring new joint research project

RSA, following the abolishment of Apartheid in 1994, is moving forward vigorously. I (SF) had a chance
to visit Constitution Hill in Johannesburg, where Nelson Mandela and Gandhi had been in jail as political
prisoners. I also saw townships (where mostly non-white poor people were living) here and there. To develop
from here, it is necessary that this country get over many things such as redistribution of wealth while utilizing
its huge resources. RSA spent only a quarter century to advance after the end of apartheid, in contrast to Japan
that needed over 100 years. For shrinking Japan, it is necessary to get energy from RSA and move together (SF).

During our short stay in RSA, every scene we saw was fresh and had new possibilities. Everyone we met
was kind, bright and cleanses our hearts. We want to make more contact with them and create new research
field together. We are encouraged by e-mail from YO “Thank you very much for the opportunity to do a joint
publication. I agree this is the best way to extend the collaboration.” and that from SFM “Thank you for your
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kind email as well as for the presentation and photos. I will share it with my colleagues and encourage any
possibility of collaboration”. International collaboration is necessary to manufacture new compounds that
improve oral health and QOL (HS) (Figure 8).

Polyphenols Drug design
Lignin ) QSAR
. Polysa_c.charlde Action mechanism Oral Health
Natural Chemical-modified compounds > Py > Py
products Crude extract Manufacturing of QoL
Traditional medicines medicines &

(TCM, Kampo)

Nutrients supplements

Figure 8. Joint research between Schools of Dentistry and Pharmacy manufactures hit products that are good
for the health.

Let's launch a joint research project for the next SAJU Forum!
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