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Abstract

Mibyou is the concept originated about three thousand years ago in China, and was defined as a pathological condition

that is not ill but is a step leading to diagnosable diseases. Therefore, Mibyou care becomes important target to attain

elongation of healthy lifespan in current longevity society. Currently, the mibyou concept was renovated and classified into

traditional and modern Mibyou according to the development of diagnostic technology. Based on the current definition of

Mibyou, so-called functional foods need to be categorized as Mibyou care foods. Metabolic intermediate like squalene is

one of the targets of study as the Mibyou care food because they are different from xenobiotics and micronutrients as food

factor. Characteristic features of metabolic intermediate are discussed.
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The effects of the Sasa senanensis Rehder leaf extract (Sasahealth ®) on the rat cultured pulp cells.
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Abstract

The dental pulp is the connective tissue and located in the center of the tooth. The pulp contains odontoblasts that not
only form dentin, but also interact with dental epithelium early in tooth development to initiate the formation of enamel.
The pulp remains vital throughout life and is able to respond to external stimuli. Both dentin and pulp contain nociceptive
nerve fibers. Autonomic nerve fibers occur only in the pulp. When needed for repair, more dentin can be laid down and
new odontoblasts differentiated”). Moderat stimuli facilitate the dentin deposition of the pulp and it protects the pulp
from the infection of the bacteria for caries. The applications of moderate stimuli of many kinds of medicine were used
in the clinic. Calcium hydroxide is considered as the drug of maing choice and mineral trioxide aggregate (MTA) is also
introduced. Sasa senanensis Rehder (SE) (“SASA-Health”) has the adequate cytotoxic activityz). This time, we used SE
as a stimulus for the pulp and look for the new function of SE in the dental applications. In the pulp cell culture, various
concentrations of SE were added in the culture medium, and investigated for its effect on the differentiation of pulp cells.
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Introduction

Alkaline extract of the leaves of Sasa senanensis
Rehder (SE) (“SASA-Health”), which is a Group
IIT over-the-counter drug in Japan, is expected to be
less harmful, compared to Kampo medicines, which
belong to Group II. SE is recognized as being effective
in halitosis and stomatitis by oral administration. SE
has shown in vitro antiseptic, membrane-stabilizing,
anti-inflammatory, antibacterial, antiviral, anti-UV and
radical-scavenging activities, and synergistic action
with vitamin C®. SE has been reported to show higher
antiviral activity than the polymethoxy flavonoids,

low-molecular polyphenols and extract of tea leaves 2.

Materials and Methods

Cell culture: After approval by the University
Animal Care and Use Committee, Wistar male rats
were used in this study.The pulp cell culture was
performed according to a previous study . The
mandibules were removed from seven male Wistar
rats (5 weeks old).

The extracted teeth were scored sagittaly with a
sterile scissors and cracked open. The pulp tissues
were carefully pulled out and cut into several pieces.

These tissue fragments were incubated at 37°C
in a sterile enzyme solution containing 0.1%
collagenase (117U/mg; Wako), 0.05% trypsin
(1:250; Difco), and 4 mM 2Na-EDTA (Wako,
Japan) in PBS. The cell populations released

were cultured in a culture dish (150-mm culture

&

S S 2 A~ L RO, 7 e iED
EOTILA )M TH D ZHHERNCE T
%, HEIHFICRT 2L D LA D 2
CHPEN TR LR N RSN H 2 &5 4
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YL A VAR, PUEINREH, At
R LY 2 v C L OMHBERBIIZLICE -
TRENTWBEY, £, RUXFFL 754K
A M, R TIERY 7 22 — VR A
) & i LT iy A VAR R RS 2k
DEICHE I N T w5 2,

M EHE

Z v b BT O R5 22 - 5 W O FEVE Wister
7 v b 7VEO NEEYINE L D s A R L (K
1) Collagenase, trypsin, EDTA, 2Na-EDTA % &
RIS TRl Z 438 L 5% CO S T I T
a- MEM B5Hi1IZ 10 % FCS Z ARG L 72 ¥, 4
TaAvIINIY MZEoT5 12 well ~NERE L
72 (4x10%well)
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366 New Food Industry (New Food Indust.) 2019 Vol.61 No.5



The effects of the Sasa senanensis Rehder Leaf extract (Sasahealth) on the rat cultured pulp cells.

dish; Falcon Labware, Lincoln Park, N.J., USA)
containing a-MEM, 10% heat-inactivated fetal calf
serum (FCS), and antibiotics (100 pxg/mL penicillin
G, 100 IU/mL streptomycin). After having reached
a subconfluent phase, the cells were removed
from the dish and inoculated into 12-multiwell
plates (Falcon Labware) at a density of 10* cell/
cm? and cultured in 0-MEM containing 10% heat-
inactivated FCS and antibiotics. After 48h, the
cells were grown in mineralizing medium (1.5 mM
-glycerophosphate, ascorbic acid (50 ug/mL))
and different concentrations of SE (10, 5, 2.5, 1.25,
0.625,0.3125, 0.15625%). SE was not added in the
control. As the positive control for calcification,
10 mM f3-glycerophosphate and ascorbic acids (50
ug/mL) were used in the medium. For detecting
the differentiation of odontoblast-like cells of pulp
cells, Alkaline phosphatase (ALP) activity was
determined with naphtol AS-MX phosphate (Sigma,
USA).

Cytotoxicity assay of SE

Rat cultured dental pulp cells were plated in 96-well
plates (2.42 x 10° cells/well, 0.1 mL/well) containing
a-MEM (Gibco, Invitrogen) with 10% heat-inactivated
FCS and incubated for 15 min to allow cell attachment.
After 96 h, the medium was replaced with 0.1 mL
fresh medium containing different concentrations of
SE. Cells were further incubated for 2h. The medium
was removed and cells were washed twice with
fresh culture medium and then further incubated in
fresh culture medium (Dulbecco's modified Eagle's
medium + 10% FBS) for 48 h to determine the viable
cell number by the 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT) assay 9,
The relative viablecell number was determined by
reading the absorbance of the cell lysate at 560 nm
using a microplate reader (Infinite FSOR; TECAN,
Kanagawa, Japan). Because 1% dimethyl sulfoxide
(DMSO) reduced the viablility by 14%, control cells

were treated with the same amounts of DMSO and cell

W CHINE R B L 72, BEHBIZ 13 10% Fetal Calf
Serum (FCS) &= Vv 2L 7oA
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vz, 12-well ISR L 7248, 7 a7 0
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5,2.5,1.25,0.625% &% 5 X HICHML 7, ¥
PNV ACZHMU7 well 1l 7Y 20 7 4 2
7 xz—1LF (1.5mM), 7 A3t g% 50 ug/
mL ERZ X CHIMLA, avbr—1Tit
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PFa7avie— L TCprUkn 7t
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(Sigma, USA) ZHWT 7L AV 74 A7 7
§ — Y Z T VR,
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damage induced by DMSO was subtracted from that
induced by SE. The concentration of SE that reduced
the viable cell number by 50% (CCs;) was determined
from the dose-response curve. The mean CCs, value

was calculated from triplicate assays.

Results
Viable cells were not detected with 10, 5%
concentration of SE in the culture medium. Though,

ALP, an differentiate marker of odontoblast-like

12 & 2GS EYED & DMSO DMl v %
ZLGlwie, MRz 50% M S8 54
AN ACDWE (CCso) 1F, FHRSGHIEIC
X o THIE L 7z, CCso fiE1E 3 [B] D I %E fiE D
Y% 7z,

#ER

F L ZC10%, 5% FI0 well “C i3l 1Z
EHFTERDORD, 2.5%, 1.25%, 0.625% T
7N AVRAT7 78 —EIEEPED Sk
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cells, was prominently stained in the cells cultured
with 2.5, 1.25,0.625% of SE (Fig. 2).

SE dose-dependently enhanced the proliferation of
pulp cells. The cytotoxicity was shown beyond 5% of
SE. The CCs, values of SE was 7.54% (Fig. 3).

(B 2), 2.5% CTHIUIEDIEIR LIBEED T 235 i
WATIRTERBIC 22 5 72, ~ L 2V D I EE AU
73 2 1HE - B BEHT I M L 72,
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7H138 0109 0.135 0.107 0.105 0.106

8H 4B 0205 0322 0242 0.130 0.201

9H 6H 0.184 0.286 0.231 0.240 0.155
B X

6H14H 0075 0.092 0.086 0.076 0.058

7H 48 0077 0.139 0.109 0.075 0.052

7B 138 0166 0.173 0217 0244 0.166

8H 4H 0274 0.277 0.206 0.292 0.284

98 6H 0478 0.389 0407 0.283 0326
CX

6H14H 0075 0.092 0.086 0.076 0.058

7H 48 0118 0.186 0.115 0205 0.197

7B 13H 0219 0.193 0.174 0.117 0.300

8H 4H 0367 0333 0252 0431 0377

9H 6H 0499 0.224 0962 0600 0.372
DX

6H14H 0075 0.092 0.086 0.076 0.058

7H 48 019 0.085 0.171 0.170 0.168

7R 13H 0.241 0.174 0292 0.162 0.211

8H 4H 059 0434 0369 0.348 0439

9H 6H 0611 0895 0697 0711 0413

Bi{i7: mg/100g
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Pote, SHRERORSER, AFaB IU0H
Bt ORIl & DBIR % FEICEI R TE <
BERH 5,
2-6. FRNNBRE
HXEEIEAORA T F ) 4 FEaROZEAL
ERTICAT, KITIERI 20N, fAinoX
WKEOTHHEEICHEHR E FRORA aF
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T35 A0 6 1, MEREH AR TR DS —E L~V DL
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BEICHH L CEROGERE DI SR,
TERIICEEM L T 2 e30h b, Fh, M
DE 2 1T HEHEZE DR SV Z L5, BAf{AE
YhicGzonOFERICHN L THEAP T Z
EERICHMEESENZ LB, ok
V2 LB 00 S8 V3 I 1R RE o0 T B
o HRAOEERRICHEZ KIE L T\ 5 IEE
DIE, ZOEE L LTI EEAE 2
5%, MECIEINBARE L 3% FREE %2 H& I
FTIULTR VDO TIE R\ EHEHIT 5,

B CMERE—#51c L T2 L Tk %
R 100g 24 h oFLtaFRE ETRNARERLE D
BY1R1Z y=0.0677x+0.0446, R*=0.9676 TH - 7=,

10 h X rFrz&E5 LR0 5
HIOTAGERIZED TP EH LT L, fafk
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TROLNIEHROMWEE DD HTBPPRE N
EBGD B, AL THBEIN =YY A%
REZIWLCEHS>TEZDDIN—=TFIF T B L, K
EWHEITIEHED S <, T O BE IS 13 e I
B, NOBRZIZMEN S A LI X LIS IT
%, MUSEHATHE L TR0 ED
RBWwWEw) 2 eThs, APKEITFIUILRAN
FVLALDARLEARDOEPL VWVETH S, R
BRI BRI D ST 3T AD ERIP LS
Mol DiE, WDOHBZNE TITHAXRERD
%L, fAROMYERRHC kT 2 #afn
FVREDLHFRICERL W Ad L Bbh
%, THFOEOEFIC L B HEEE?S b W»
Z5HFTH D, i, 1LY ICE L 6
Blo®lx, 2o anFEBRIC a0
BECIE L, HilckE L -fRloREZ A0
RECTH-7HTH 2, DD & FEKRELZH
IEL THRE 100g 24 ) o5 HFEHEIROTH

x8 BUSFEIVINRERAOTF /A FIEDOR
iSZ(

%, WL Z7N—7HNTIERKE R@AOBEEEIZ/
IRALVEDoZTTH B, TNDHFE
100g 24 h 5 mF e L FAGER EOBFRR
y=Ax+B O E A DD S HIR K E 5o 72
HTdhs9,
2-7. WEDBRE
HIECHLH L 72 R ICIR R DS R FE DR R
300g D f (RTAGERER -4) T, 1 BY%DH D
5 mE R (mgB) LINHEMEFER (ng/100g)
& DMIZ y=0.1704x+0.2056, R?=0.9795 D IEH
ISR IEDHBE SRS S tz, & A H3iRER
Iz PR B 23533 U IR o0 728 700g D f (i
bR -5) Tk, REHRSOEEPS RS
IZHES THNREER B L ko Tk, KB
IHE NS KR, BEaFEEP—EM LIZ
7% EPNRAERIFIFREFRCMEE TR TICE ST
Wiz, ZORKRZHS T S0, DUFOAL
MEITo 72,

x9 MBREAOHBAHOTF /A FEEDRKEL

1 2 3 4 5

1 2 3 4 5

AKX
6H14H 0656 0.667 0.464
78 48 1688 1283 1617 1.348
7H13H 1937 2291
8H 48 2426 1943
9 6H 1453 3704 1.636

AX
6H14H 0018 0023 0.015
7H 48 0.053 0074 0.094 0.122
7B 138 0062 0.103
8H 4H 0363 0.200
98 6H 0509 0636 1.569

BX
6H 148 0656 0.667 0.464
7H 4B 1403 1651 2036
7H13H 2.000
8H 4H 3284 4312 4557 3.118
98 6H 3681 2258 2400

BX
6 14H 0018 0023 0015
7H 48 0081 0.057 0.070
7HB13H 0.180
8H 4H 0263 0459 0516 0.300
98 6H 0759 0.856 0.636

CX
6 H14H 0656 0.667 0.464
7H 4B 1668 2631 2566 2.100
7B 138 3327 2218 3771
8H 4H 4758 3.034
9OF 6H 3584 3216 2788 2214

CX
6H14H 0018 0023 0.015
78 48 0112 0.142 0.116 0.097
78138 0.149 0.106 0.302
8H 4H 0315 0.030
9H6H 1626 0550 1.001 0.831

DX
6 14H 0656 0667 0464
7H 48 3038 4076 1.946
7R 138 2782 3419 3254 3.651 1.944
8H 4H 3293 6585
9H 6H 4877

DX
6H14H 0018 0023 0.015
78 4B 0116 0.123 0.134
7H 138 0253 0.162 0.237 0.234 0.123
8H 4B 0273 0.558
9K 6H 1.008

Bifi7 :mg/100g

BA{T : mg/ GRS
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K10 AE100g HYIINRMLADTF /1 FIEDRE

iSZd
1 2 3 4 5

AKX

6H 148 318 323 240

7H 4B 799 1034 998 1184

7H13H 910 1651

8H 4H 4578 229

9H 6H 5070 6632 110.73
BX

68 14H 318 323 240

7H 48 1139 1090 10.29

7HB13H 2225

8H 4B 3603 61.12 4437 4399

98 6H 6176 8417 5282
CX

6H14H 318 323 240

7H 48 1302 2320 1636 1495

7HB138 2759 1741 3463

8H 4H 4139 525

98 6H 14959 6243 83.14 88.12
DX

6H14H 318 323 240

78 48 1871 2030 20.18

7B 138 31.04 2344 3455 2830 17.72

8H 4H 3545 7209

98 6H 9032

BT 1 ug/100g 1K E

UM ERE M- D DA nF ) 4 FERD
bR 81, ZNCEMEOINEEREZFEL
TROMPELEOEEEEZRIICRT, 2D
fEIC I AR EDOMIEZ 1T > TRE 100g 24 b
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13Th 3, HFZEH 200k DOMER
I3 S FREE 100g 24 D OB AR EDFRE
I IEFR EIXEI DN Z L3005, 23U
ARl G SN 2 EEORICIFBERMIEC, &
H 100g Y4 D I g 2 LI I —E R T
DEFEPIFBERNCEFEBRIN T I EZRLT
W3, A DORRERICHRL2DTHALH, T
DIR7AERIC 2 B I IR G OEEDD LXK T
EH WX K DEIRRCINRICEaELERL &
Nz o v, 22 XEICHEL 720K
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WXIZ ED Wik G AR T—E DI E AR
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12
—~ O A
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= 11 Ac A
[e)]
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=08
U O
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&
Los
N
D 04
2 o
%KO.Z O A
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0O 10 20 30 40 50 60 70 80

B5Ee%RE (mg/E)

14 REEREBLNELADOERE (THE)
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x11 AE100g8Y, R5EHRE 10mg H4) 50
WAHOF /4 FESEDRERE(L

1 2 3 4 5

AX
78 48 1502 1944 1876 22.26
7H 138 1083 19.65
8B 4H 2693 1351
98 6H 16.04 2099 35.04
BX
78 48 1503 1439 13.58
78138 1854
88 4H 1489 2526 1833 18.18
98 6H 1372 1870 1174
CX
78 48 1328 2366 16.69 1525
78138 1780 1123 2234
8H 4H 1318 167
98 6H 2566 1071 14.26 15.11
DX
78 48 1473 1598 15.89
7B 138 1544 1166 17.19 1408 882
8H 48 871 17.71
98 6H 1195
BT : ug/100g 1A E /10mgik 58K E

FIFF L LTHMBRICHLD A h, FHB~D
BEROEMEIRIC 2 2 &, KIMRBTEIEH,
VLB LIEH, TEEBENREHEOEE LR
HZWL T2 OV BT TR AT £
HDRHCAHDTEF R I O BIZEE L DT
H59, WHBFAEITHAL CHINI NS FTIC
HELBOOREZIERT 2720, INEOFHER
FEDME S HE D & EESEIICIIAN A2 K> T
2DTHA9, TOREINOERERMERTH
UL, MAAEY ) ~EROOKEE G 2 A,
IR OREEE R IR O BRERICH S 3%
—EDHEERTH D EHEMLNR S,

AH 100g 24 D OINE AT R IR G AFRD
fiEzZMz, &X—fIC L THE100gH4 D
10mg DaFEE 5. 2 755 O YR AT = ORKIR
Lz RDFEDOMWERI EE15TH 3, Ak
EEZEPRECSDDBRYIDY > 7'V v JHT
H27THAH>»SHTHD9H 6 HF oMl
BBERILTH D 2 EBTD 5,

D EDFERDP S, BB A S —F L Twiawn
IO E R Y D o fF IRk

40
w35 b
el

i o 30 .

8 25 ° i

\—: 3 [ ]

N 20| g ' :

e: e

Og15 ' ] 3 3

8210 H s
4~ .

35
0 [ ]
7TETB 7TB1NH7B21H7E31H8KF10H8F20H 88308 9K9H
pillel=!
K15 A& 1009, 58K =10mg H W DINE
BRE

MERIHE S TEHL 2508, —TRI iR
Z70E, RADBIB ST 5 IFIKE L
%5 LIk o TR KRICEEN I BEORE
ZHPLL T, Akl oIz ns aio
B ST, —EROOEEEIEMIINEG
LT3 6 LWHESHEEITR 2, AGERTIE
FIAEK 2 KIGDBDIRESI N T W7D T, &
VXY F RN IEERE L Do D3,
b LEERINX23H 0T & b B R T
72DOTlE e tBbns,

3. EW
B HRERER -5 O il B 1% 5 12 13 M e 3 1 A B i

DIGEPAY — b LT, Lo THIRTHS

N FER 2K LEL, RO

TGV BN DIREC R, FHCERPINER

DEFRITIUE THE L MR, 55

NAEFIZ LT 0 ) Th - 72,

- R RARE DY 9%, UNEERE AN 7% 2
FEE TR I BT A TV,

- HETIERTBUAER DI K & < 72 2 RIS
DUNE L e AR D S 508, kD
REL, HHETIE v, HETIIINHARELL &
HFig AR L DRI AHBIIE RS & e dr o 7z,

- ARTERR AR I S D T SRR ER L &
HEEN IR B A B S K E > o 7,

-HROEERER & AR AT X 2 HEHE (o
b, atb) & DMICHEETRREVIED S

7. WADIBEEEDEVIFEEL T30
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AN O,

- R RARE DY 5%, VAR E DY 3% DL
T OEGEIR D FFEIRE Th 1L, KE 100g
W oG HaFEREETFROMKR L DFICIX
HEHELIZ y=Ax+B DIRWIEDHBDER® &4
%, 2Dl EOFERIEIC K 5 & HEEIK
D, HELHEL %5,

- fRE 100g 4 ) DG AERETFAOGLER
& DEDEIRI y=Ax+B DIEE A IZHEDTTH
PRRED o, T E OIEATE D@

WRKDH 5 D D EHERIT 2,

- kLD S G S 2 R RICIZBIRMEC, BN

BLITIZARE 100g 24 h — 5 & o 038 DSREIRY
WICEEINS,

- FRHH R O 3R IR & T E R A
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N DWNC— 2

HHET (NAKAMURA Chieko)3

3 i e RIS

KeyWords : 7 )V 7> 7V — tU7T v 7JF

REX I Tr7) - BEEMR, FH@HRIILTY7U—I)C -1, &, “Gluten-Free Cereal Foods
and Beverages” (Editted by E. K.Arendt and F.D.Bello) 2008 by Academic Press (ELSEVIER), D 13 & Gluten-
free breads by E. K. Arent D—ZZ#ERUBN T 25D TH %,
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ZRD, AR FD BB WA KO A
fERHOMWEICHEZ 5. 2, P ORGEBRICE
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KTV L 72, RKRT v 7 i3130F
WY EE kg B7- D8 045kg 0)7J<%"&l|23‘ %)
(Bloksma and Bushuk, 1988), STEREFD

DA, 77DV 7 NE 7 IAMDODLE,
CINTIALTEEoRT IV AF AT OWEE
XhL$ % (Wagner ef al., 2007), K453 iZH v
RE U 2 RERZEM W2 ET v 7~ oifk)
L ZDRE NI R ORI & R LT HE
WRGE 2L %, BHTKkEMAZ 2 L, Bhio
AUDSGIZBAL, FRNRANL B R oS,
B2 HET 2 LKL oMl EE IR b b,
LMK TERS b, KicIs3In, %
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XA % (Hoseny and Rogers, 1990), -7
OV, LENED EKRD S F 2 v 7,
——F v 7ol Z % (Damodaran, 1996),
b5, HLOEXLDHTIVT VIV
PWR7ENEAKREBILL, 7T vrD—FiiF T
—EIFE VTR E RISy TE, B
Eﬁmkﬁwsx%&ﬁ%ﬁ%_ﬁﬁm,ﬁ
DEIBRY2—2BRT 5, 16 DEMRR
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fER$ 3 LB, £ 2 iudKERE, Bk
Whw, S-SHEA, HAZFIy 7THEKS XS
y—trRO7 4NV EES,
T v 7 oE DA, B ZXREE, R,
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% % (Eliasson and Larsson,1993), 7K47 & &1
Frv I DEADLNLEAE—FZ o b
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Bt s 2R 0ENLT 5, ELD 7 0 21013
OPDHEDH 2 ;7 F7APFLEVICHHRED
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HxJwn, TEET Y 7 UIMET L, KaE 7
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V7V =R SR, SRS DRMD
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7RER LT,
YEROFIH (<1%, wiw) T, U EE%E
WL, X Z2T L% (Davidou et al.,
1996) . KGFWULIZ N4 Faaw A4 FEich
my, ZoWMMoOBEIRRMANAA Fraaf P
DFEEIZH-D < (Rosell et al., 2001; Lazaridou et
al,2007), NA FravaAf FOFEE, 77
ok, Bk, 7202y 5—vav, &
fLics2£9 % (Fanta and Christianson,1996), <
o DFRIFHLOME, FryLrAay—olk
® (Rojas et al., 1999) & »$> Al (Davidou et
al.,1996) 1T 2, BLSUIIZEDRIRD &
Ry TINDKGERIENA FranA Fz
Gtarire— k) biloTRELIEHMT
% (Friend et al., 1993; Rosell et al., 2001; Guarda
et al., 2004; Barcenas and Rosell, 2005), 2 7 &
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DPIIWBNA Frans FzE0LETT
28, FhNESRY, ATy T7Y =
Ve E 1 (Rosell ef al., 2001;Gallagher et
al., 2003; Sharadanant and Khan, 2003; Guarda et
al., 2004; Barcenas and Rosell, 2005; Lazaridou et
al.,2007), Gallagher et al., (2003) Z7/K (10 &
B 20%) LTy 7Y —BITMA B &
RUBEBREOELSRD, 75 RF, 77457
JAF2T7DT LRGN BB EEBIEL
72, McCarthy et al., (2005) b, V5T v 7)) —
XY DIKGERDEEMDB Y 7 L DD 7 X % 5
FIERT I 2H 2B L %, HPMC &K,
7507V A UREECTHESMEAEMFHEZRL,
2.2%HPMC & 79% /K57 D L )L H3k b REAF 7%
TINT 7= EEE S 2T,

Barcenas and Rosell (2005) %, /NFE S T
HPMC DFEDR P ZAE— F2ET I, 7
SRy FUrOENTESE L I EBEL,
#oiE7 ey FrELOKT, SrELo
ENDHPMC 2 &Ly DKRGERIZX B
D29 EkEH L 72, Kobylanski et al., (2004)
X, TEEEHRENEZHWT, FudoKke
HPMC L U3 H 5 AW (H 2 1345
AAREED & T LIREEAD) I KRESHET S Z
& &, I 5ICHPMC- KMEBEAERANRT Y 7 v D
VBB EZ Ficary br—L$23 2 & %28
217,

Davidou et al., (1996) 2k % &, A Fua
T A Nid oS eomv 75 Ll o K DY &
BRI ZHIRT 2 2 & T, L R)Licips
T5, 2H)LTKRGERLEZDKEHZ2 VT
T— LT3 LD, NURILETILDEIED
arvirue—iZEoCF—HERETH A9,

GIWF 7= OREMONE

B I BV O EERTH H, VERKGEET
FEENBHEDH 50% 2324 TH B (Nyman
etal., 1989), BYIBHEDOLEIIMMEZTHD,
KEITIET o LHEPEHICEMRT 2 b0 & S
T/, WUREROBY, T, W2 ANKLE
HiE, ToniBE52272%5, Jv5v7

Y —fiicid i In T, AoTw
2ELTITIEEWADIC, HEWITHEEL -
BTy 7y efEsnTwes i, 2nsi3
EEZ Z2HDOINVT v EBHD S D LFH—DNH
EBfiL ViZiEenwTthHbr9H, 22 TRYT Y
TIREBEIZE ST, LETWL DI LR S
NF 7Y —EBHEPEL L TRENNT VAD
ENT-BEIEI) IO B L, FRZEYM
HEDHL D IAAIZ DN TIR AR S,
Grehn et al., (2002) 1, &V 7 v ZKEDiRHE
L, V77U —BFHE2LTW2S 49 ADK
AT, REME MO AADIEZ L 72,
o FEHORFa Yy ra—L =T DAL
& MR U 72, RHEER D A A DR 2 & 2 R
L 7=, [EIIZ Lohiniemi e al., (2000) (%, ¥
TRHET 2 DY Sweden DX U 7 v 7 EE ICHE
BEIN2b0khEZEZ2RBLL, %5
DX )Ty ZIRNEFEAOWI T, Mariani ef al.,
(1998) 1%, Eobbh LN TFr 7Y —BH
55 2 L, BUCERMORENLT v NT
VABR CRELBHEOBDL VI EVED
rot) IO T S EMML 2, HED
& H1% % 72 Thompson, (2000) 12 &k > TR
77

TINTF v 7 ) =S Y R B 2
ElE, MREEF— L CiEE ko7, THZEIEE
WAL D DTMDST 72 ZAF 27, 7 ik, B
&, FAb, BECOWEZ VT 7 ) —&h
125 %2 % Z & %2 L 7 (Sharma, 1981; Dreher,
1987), 4 XV vidBYBHtERZ VT v 7
Y—BMICEMEE 25D 12THS, 4R
VYRR 1D)-FAaT2777 r—A21=y
FMHOIIRLEETH D, Rimic 7V a— 2457
T23¥ % (Leite-Toneli et al., 2007), 30 Ji Bl E
DO RHMIHAET 5, FRlcFa Y r— 1+ (1))
(Cichorium intybus) \IPEFEIZME D DITHE L T
%, 42 NIPNGTHBRIN TR 7\
D, 2O Y REBTERANY TV 7 TR
1% (Lopez-Molina et al., 2005) ,

A2 DB 0E YD S Iz
DD, BEEDENICLZ LD TH 7,
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BERERIMEE T A X U 3N L b b A #ipe 12
o, ZITIEIVLANALT v 7 ADHEEIC
fibnnTwa, £7, BMR#YE L LS
BiCHWS TV B, Silva (1996) &, #Z
A XY v EdHiNA Fuans FEOHEE
HIZBILIE LT3, FHIEA XY v Endg
FravoA FizvF—Y AR %E2RL, A
T LICHHE RN A 525, 4 X)) v ERK
B E R, A XY VRLIES VRO 2 v b
v—2z2ED, ZoORREMPTIEZ Y -4
DFIAFaT7EAT Ly FIROWEZRT,
BEYEEMPEEICICHTE, B 100% 12
FCELEMZ 2% (Lopez-Molina et al., 2005),
IERNMED 7203 2-3 DWFSEDS, 4 XY v DR—
A — RN DONE & REBENEEICBET 200
MH B, UL, Korus et al, (2006) 7L F v
TV =SV DEEND T LA F 5 7 ZHEiH
A XYy, TRy S, ITHHR7Y —
Favk) omBEERDI,
INHDFEFITZHIT 3,5, 8% FIML L%
A, v % 48 IRRITE L 72, FHE S 1380
FIZ5% A4 2 ) YIHRIChled R E2E%, S,
8% A XV v, FVIRruy /S, Fayii
3 Hi o s, #bA e — F2ET L7,
ERNICEESOFGFRLTWB I L, L

Weigh: Flour, Water, Salt, Fat, Yeast,
Improvers

7

Mix and Rest (30-40°C, 80-90%RH,15min)
7

divide

v

Mold and pan

v

Proof (30°C, 85% RH)
v

Bake

7

Cool & Package

NAF Ty 7 AEBETCHEDORB I LT v 7
V=V BEZREDHKIZ 72, Ho7imin
ModT, SUMEICEZ 5D EERD 2 20H
5% A4 XV YHRMTHH, ZNhBRvrdsl
SAEMINL, 727000 H5AE—F
FBEL, BELLEKKR L7, Gallagher et
al., (2004a) DI, Eizo7L )DL X
VS KBTI T v 7 ) =Ry DRENMME R
B, WEANDA V7 FOWMETHoT, T
S5DFELZHSIEZA XV VIR 7 NT v 7 ) —o%
VIWEERRRBT BT, SroikiE
DPEZITHE Z 2 HE B BN RS g s 5,
TNT V7 ) —BICELET B RENIHTICEE
T3 EEER VT v 7V —BRO Y
BIMCATRTH B Z 2R, £ XY i

RIFRBTH 505, Ll X 6% 50580800
T, VT v 7 — iAo S PRKHENR

DY 75 b D DFHMli S ETH %

TGIWVTF o7V —=INVEE

TN v 7 )=y DAEFESTEIZEERED /N
FERVDEEHTTRIZ 6R, HFBICRLZ D
DThs (E13.4), BHRMICIINEZEF Y% F
W, FEEEL, /A, AL, BRI kEEET
5, BRED N TF 7Y =ik hEwL

Weigh: Gluten-free flours, Water, Salt,
Sugar, Hydrocolloid,
Yeast

v

Mix (2 mintes)

v

Scale to 500g and place in a pan

v

Proof (30°C, 85% RH) for 30 minutes
Vv

Bake

v

Cool &Package

M 134 1BENENCHE (A) ETLTL T —NSCBRETOEX (B) DLEE
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132 3> hrAO—IELTALFEIN Q) ETLTLTY=INC[HROTILTL T —ZLB/52(b),
INTELLIYE— (0), IWTAYLIE— (],
INVHVER E S L —H — E B RIGEMEEEE (= S0um)

SOVDHIK, % LTk D RENGE WG TH
%, IHITZENGITHEME, JERE, X—* v Ul
ME/hEZoW & b Bohicg vy, FiLw s v
7 ) =XV TEME D B DDIED J5DY Moore et
al, (2004) 2k h RS, BER, FEEL, X—
XU IDORLEZHbDTHD, ZOHEIEZINVT
V7V RUEISIC) ESMHALIGHL T
% (Moore et al., 2006, 2007a, 2007b ; Moore and
Arendt, 2007; Schober et al., 2005; Renzetti et al.,
2007), [ U fL:52C, Moore ef al., (2004) 1% 7
NT V7)) =AD" AN b D, A
BbDEDLD, INERVRINET VTR
R=Z2R LKy 72D TNV T 7)) =
vEHEBME L Twb, FEART VTV T
Y —viziE, FyERaSFr Sy, TR,
K&, 2138, XV vy v Aar»fibhitns,
HARTD AT NT v 7)) =01, X
Xk, A¥rInosky, &, RFrr7v7
v, bEwarFrIy, KOk, ¥V
YHL, AV I HLADS RS, HRDIE
ANV IFEEETH 57D, ZORE, b
DRGSR THoT, BREYMD I EF—
T avT, KLU EREP L ThRICZDELL
ZEOE DI EIIH R, L L&D
58 v RIETSEOBMETHEDRRE %
WRL, HEHEDOERE 7 1 L LRNE %2 R

L7 (K13.2), Zo#ftH, 7 1 b Lk
%, FrrrvEick B btEeR s TB L
MWTE, ILF 72—y WEEPO 58
%%, RSM (JBEJRME) &wvw ) S E R
EiTchH D, L oim, X7 vrr 7
V=rv D k) boiilild sz L i3 EH
B TH B, RSM TlE, oL _Lvda v
EX—avOREDH LT 7O ANRT X —
& — (B2 3, W) oflaabe e Zo
BEMNTE, WY HER (B2 3O, Sk
ZIFANUER) ZRODZ7-DICTAMEING,
ZNFETNULZEZDICOHAWSGNR, Zho6D
T =8 —3EHTDRKR, mhERDBDICH
Wos Nk (B2 TR DRG0 REH &
»)o RMS 1, & 25ETHKFICWA LSS
RDRIRA=F—%EZ, LPLEPSFFA
TIVORNECEEEZ B TEL T —5 —
52% (BRAAOaAFERETA YTy BT
%), I 7% RSM DI IZ 0 A\ B 7 iy
294 7DNERVOEFETHEIN TV
(Lee and Hoseney,1982; Malcolmson ef al., 1993;
Clarke et al., 2002: Gallagher et al., 2004a; Clarke
etal., 2004),

Ylimaki et al., (1991) Z 7 V5> 7Y —s8v
IZ RSM Zffivs, 3 DKM ZEH, (WA 0»2
R A R EKRS R EHOPE) HINEFF> T
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EPEE ZDPEERIT - 72, PRIDKL, Ml
e L 2z Akl KL X)L o HPMC, KL X
LD CMC Z TS IE R b /NE R IZIT
SO TEN, MU 3IFMOKNMIE 2 FEHD b
FA4AT7NMHwSsN, STy 7Y —A4—AF
RUDSKK (80%), RT TV (20%) %
HALELTEs N, FIBRL 728 %Y X M IC
X 2 ERESER 2 vy, RSM I & D il CMC,
HPMC &KL _)LERHL, T0s sy
Bk EDarver—r a vryz2ICHE
FToIflbil, MolXX, BEME 71—
N—, fa, OUREEICBI L TE, STy 7 ) —
R TR O B L RECR T 72 b
DEVEEDRY VY —FTHDI ENbo
7= (Ylimaki et al., 1991),

D3\ T Toufeili et al., (1994) 1%, RSM Z i
JALTAF L Lra—R, PIEPHL, W7
WNTEvDINT Y 7U—=7Fy bR DERE
IR DB R FR 208, 2D 13RI
A=V Ty vk a—viER—RIC LA
ATV LDTHE, AFlkin—XLEH
T, S OERBEREZRE T 5K
TDOEITTHE Ebdol, 3% 7T I7ETH L,
2-4% X FLkiua—2, LTI e
7o, AINEASVITHYS TR VT 7Y =8y
PESNTz, L2 Lo vidvLXai—n
INEE TR 2 HIBIDL RS L 72, RSM
I3 Demiate et al., (2000) 2L D, F ¥ v P57
VIEVDINTFY 7Y =Ry, ERT v MEA
AW HWS Nz, b9 —25IZIE Sanchez et
al., (2002) 12X b RSM ZH\WwT, a—rFv
TV, X v Y ARTU Y, KB, 0~0.5% K
EBHEMTIIVT 7)) =R DRET 7 A
Fa2a7%) FLFARNT VS, HfEIC Schober et
al., (2005) 1Z RSM Z TV — VAL R— A
TNT v 7 ) =80 ~DY — )V LR 2
BRI, BV LHEI VT 7 ) =%
VOMEICHERZT L, RSM Idid RWwfA
A, HEPEORED VWS —T F—2 AR
AL 7z,

WEET B E, I3E TOMIEIZI S I B

WaRETIULIZ VT v 7 U —BFORD R\»
bDEDLDDICIZF LEFEREELTH D, RSM
BRAED b 74 7' T, RO TAMDMt
ABDL DB TE,

TGWTF 7= RBO0HER

Arendt et al., (2002) DL E 22—, FREDH
W NWNT v 7 ) =R B RA RoeoidEil
DFERCHIR, 7 78T 7 AF 27 L,
DEVF 7 7L —N—=2 LB THB L%
MULT ZNT v 7 ) =y DEDF DI,
FICBHEEGROTHT Y 7 k5D TH D
(R DK 100%) . S ST VT v H3EG 7
D% DAPMEbN, ZNY 7 L GET E
77 AFDY 7 MEDFEKTH % (Gallagher et
al., 2004a), HOLDOMEIPED S, ZFIZ
2TV T 7)) —BYOH L B, 5
VRUE, "M FuaaA N, HHWITERL,
AN TV TEDa Y ER— a v TiED
sh, T v 7 )= 8vOER I
5 17z (Aanchez et al., 2002, 2004; Gallagher et
al., 2003, 2004a, 2004b:Moore et al., 2004, 2007a,
2007b;Moore and Arendt 2007; McCarthy et al.,
2005;Schober et al., 2005, Renzetti et al., 2007) ,

23

IR ORI HIE R —F v FREEFEICKREL
Do T, Bl Py ot (EA), F
TDORME, TIOAFATHLVIEFT LT
74 7 DHETH % (Gelinas and Lachance
1995;Sahlstrom and Brathen 1997; Grossman and
De Barber 1997; Vemulappali and Hoseney 1998;
Delcros et al., 1998; Corsetti et al., 2000; Rosell et
al., 2001), BER IZASK D MBI HTE S 2 D2,
b5VIRMNOMERE»SHMT 52 L b TE
5, 737X, 7077 —¥, NIk T—X,
V=¥, FF ¥ —¥iF, —F 78RO
MERM, 2ToOX=—F%v 77 ax A
B2 EEZINT S (Hozova et al., 2002)
SHET, VTV 7Y —BHNDTI7—%
DR EZDA V87 FIZDO0 TR E RV,
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Plate 13.1 €57 h—2X
)—IN> BBEADTE
a> ba=JLX> (¢), ZF> 3T (SMP), Ht
1>F MU L (SC), DBEINT8 (MPD), HEEK
I-22X78-X7L—K5414 (WPIS), PEfiRI—
2NV HE - [BEM (WPIM), BiAI—22 /X708
(WPC),

TNTBOTINT T

L % L 7% %5 Gujral et al., (2003a, 2003b) |
Ko DEALEIE S B DIC Bacillus fi (':F‘F'El
MREIRZEE D a—amylase £ 4 7027 % X b
VoyZnai ks A7 25—+ (CGTase))
MoD2DDT VT VIIREERDRNIRIT DOV T
W58 L 72, CGTase DT, FFlcT7 I m X727
F VELDIRT & B P R 2R L7,
BEEIRANNC & B0 E LS v AR oM b 3
mInt, 22 TIOWPIELS, TIv—RA57
EMERIZ TN T v 7 ) = DEENZ 20
IR DOH 2 RN LT,

FIUVARITNEY I F—RIER—T FEFEIC
WTHEIHT L WYy —L e LTE ﬁtt(mm
Poza, 2002), 7 I YO AAH, 7azrV v,
HBEVIETFT7IF—vavickoTy UV E
EMiTEIENBTEDL, JuRY U IIE, Y
PUBRFED e —T I )R R ERTT Y
WLt 7% —E L THREL &= (y-Glu) lys #i&r
T, 7aTHTREI 3
(Ando et al., 1989), RJBRICT 74 =) —7 3
VOEOKE, KOTETI7INT IR TI—L
LCE, 7y S vBREOBL 7 2 /7 Kb
¥r (Motoki and Kumazawa, 2000), bk 7 >~ A 7"

(isopeptide bonds)

NE I F—=—ELY NI EPIITS T2 =T
SO AR ZEMEETE 2% (Folk and Chung,
1973; Folk, 1980), b7 Y A7V % 2 F—+iZ
WABWEDY VNI %')/7?%73#%6
EHAAXA v ETALT IV, BN, AEWIT: Y v
NUE, KEY VR UE, INEY VR IETH
%, BRIV RL00 58 3HNTE,
B Z XA, M, R, &5 I
% % (Kuraishi et al., 1996) .

R=F VY Z7HDOES VALY I F—X I
AR ECH NS, BRIEINEZILVT
ZiEMEAL U (Larre et al., 1998, 2000: Bauer et al.,
2003) INEXN—2D 70T v Y v DOHERIC
77 ZDRNHE %~ L7z (Gerrand et al., 2000),
Moore et al., (2006) X, F TV RAIT N I F—
X (LR REZT) KEDERE, AFLIN
7, HDIZIMY L RTED TN T T Y =%
VANDA VR FPDORELT EEBR, &D
HiLo 7251503 % v b 7 — 7B & 2 B D
KT THo7, AF LI NTZHEE 10units DEE
BDADT VL, mbav Xy raEETH
H (Plate 13.1), FEHSIZ I NT v 7)) =8>
DXy bI—=IFBIE LTV ATINY I F—X
LV EH OB R IEDI A TITLBHD
TH % LG L %2, Renzetti et al., (2007) |
ﬁw%y7v—%%®m§«®kﬁyx¢wy
SF—EDA T FPDOREZIITOWTHHIE L
Tw3,

W R BMAS 10 2=y b DTV ALY
SF—EPHLN L EIBRYDY ND
HEEPX KNy ¥ —CBlEIn L, Bk
VRS L, RN AR TR kR
HERBRR—% v 7REORREZR L%, 3K
JGCLSM (LSBT L — 9 — B imifR
BEE, ro ALY 2 F—EEHTY v
RIEEAHRIBEPIEBI > T3 2 L 2T L
oo LD2LEBS I VALY S F—FIT b
TERATHITE R T A TORRERL, K
Wiy ¥ —oMEOEZEL T2, 12
PrboT, HRELTDONVIFIE-ED LE
WRBNRZ R LLERREOMN, 7 I 5h78 L
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Fa—A v IEDERTERL 72,
FIUAITVEY S F—E DR IEA— b

V=B L, HDBEBIET 7D TIERERD S
rot, FEHZHSIZINY I F—ER I LT v
79 —McENT, Ry P EIED,
BV R QBT 2HEPTELERE WML, L
DLV T VN EEDPEEICK A V%
FERDDLEETH D,

BI—RKQETNT 7 - REHRE
ZDIRE)

TRV YRR, ST 7Y —
N DEEZ BT R ELETH L L%
AT, BT — ORI, ST vEHSY
DMERR T oED - FiETHh b, SVE
R, 77 LSS E (Corsetti et al., 2000;
Clarke et al., 2002: Crowley et al., 2002), 7L —
N — (Thiele et al., 2002), & #% fi (Salovaara
and Coransson 1983; Larsson and Sandberg 1991;
Liljeberg and Bjorck 1994; Liljeberg et al., 1995),
BIXOE—NLF7Y— (AEZRL) Y2775
A 7 (Lavermicocca et al., 2000, 2003; Magnusson
and Schnurer 2001; Dal Bello ef al., 2006) % 3 {
ORI TA THRRICBEH L TRE R a2
A (AR BH2, Y7 —FI0@HEMTI N
Ty 7Y =N VELED 7 L — =R RIZ, RS
BBRZRE S, Sy 7 L—N—1F, AY— 5 —Ki#
DIA T L > THEZZ, FENEZT7L—
NI 2 AR, TS BICko
TH o5 (Barberetal,1992), H A{RFiHE I
FITHOBMINIHEI LD, LrLT v
VRLFAX I IKICANE T, AR TIRIZA DO
IR EKTT 272 TH B, 77— P FsEE
THHTRBHAL S D, &K TT VT U
REVEEHDL ), ZLTCEHEHE (54 EZFoX
YY) OFEONEEERD 5, ZOMWHEIX
TNT V7Y =N REEICERDH 2D TH
59,

YT —FoDITNT 7Y =RV BEND
WAL, TR Z Lz (Moore et al., 2007a) .
FEEDM, & vV EDOFRBR 208, D

TR ARG INVTVEREY Y —FU LD T
ERHHTH B, 20% F 7 — P DD AR,
TNT VER Y DEEWE DS LR %
RLl7ze L2LBEBSITNT Y7 ) —HT—F
7T, 20% LRLTOLT Y7 =Ny ¥ —
WIWHDAEN TS, HiEICIZe EEREVIZ
RSN D o7, EBELDOFRIZEN.,
WHEE 7 Z & & LT Moore et al., (2007b) 1%, ¥
T —FIDOHEIME TN T > 7 ) = ORI
DEEZRWITESE L 2 EPTE, 20U
koTINnNoDT N7 534 728N
ROt L7, MiWE VT v 7Y — ol
WBEICY 7 — R &% £ 72K o B
THHD, INEFTOMNATESL T—F—3Y
D—FONINT 7)) —_rvold lziE
TL—=nN—, Y2774 7) ZHFIH8IN
MEETHBE I EERL TS,

i&sm

)7y VHEBEADO SVA LR 52 DA
Wik, BEHERERLLTOVT Y ADEBMNER
ELEBETHE, L2LEDVS LT iEN
VHEE O B YUV EE L TAART, %
DOR=F v IIBRONE, 77 LHhE, HE
FHOWERICRIDE R D THD, ZZTINLT
V7RO TORMBIYE, XD
N—A Y —Ic L D RROEIE, ERED TNV
FYI7V—RNUEELIETHDH, RER
R=T v NIV —FDORTEIAIE, BED
2 =% v FDREID S NFIER IS W
ThHHEN)IIETH D, IV TIE, 7
VTR D L) RIEGHEHP O Z R
&, MO—WaZ N EREESI L L
IFTER, b LZILT v ORI % B
TE %, brHiEOmEEAMMEN LT v
70 —ABRFICAD LS, REDI VTV
TV =—NvEEZZENTES, TIVTV7
V) =B HEPICIE, TE-EEIh ok
G DINT 7 —WEIRES 5D, ROE
EECRWT 72 2 F 27 D8 212 DICHEE
TN, INT v 7= DRRNRNE %
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s

WRT DT, LTy 7 —taat, b
%% DT V7T VERDOIFMPBHERICHETH 5,
beEbiXK, Kybh, TS LEENLT
VI, INET S KD VT 7 ) =T
I THY, TOHMNDIEDICHNSGNER
EThH5,

NA FravAf Fidd 2RET LT v o
PEEBRT 2 2 23k a0 6, JvTr7
Y — RV BLEICIE AR R BB T TH 5, T
FTITONTELWED S, FF ¥ T L,
HPMC 3 7 VT v 7 ) = MR A IE R D
HWED X g FoaaAf FTHsrH05, 7L
FTY7Y= AT L, N5 H 5 0Ifho
A FravgAf FOJSHME TR RO 2T
MRS > LM TH D, ¥V NI HER—A
WKL 7T v 70— DR RIZAT]
RTHD, ZORbIEEFRDDIFAS  FLEEA
ROITHA) 5 L2LRDBSZDHRTHANK
BRI EIEEKT I —ADHARTTH D 2

X #

EThHB, BMOKUZRTD 1D, LAk
TNT v 7 ) —AEABRFTH ZUIKTH D,
BLROLEREZES 0, EARMAARIZY
e b T 2 K— L NV EDINEARAIRTH B,
Wi, VT v 7V =N DT I AF2TK
RWgeilc, BEOMMICESIEINT KBS,
fhoEEDRTYH, FFTUVASILY I F—F
BINF 7V =R DTV AF 2T HEE
A L7D, EMEHCR T 2 kEE~DEFEE
RNL7z, AN TFIVT /I TNVT 7Y —H
T—Fob 70779 —"NVEORED
—DOOHREETH D, FiIcZoERIEOHRR
DRTHD, ‘L2 INT v 7V —RMHF
HIEBRIERATH > TH, HAEERITF
D=7y bDLOLYVENLBDEDL S
TEMTE, ZLTRY Ty VIROBFIZE
bl Zns AT 2 Z L ks T
H59,

. Ahlborn, G. J., Pike, O. A., Hendrix, S. B., Hess, W. H., and Huber, C. S.(2005). Sensory, mechanical, and

microscopic evaluation of staling in low-protein and gluten-free bread. Cereal Chem. 83,328-335.
Albert, S. and Mittal, G. S. (2002). Comparative evaluation of edible coatings to reduce the uptake in a deep fried

2.
cereal product. Food Res. Int. 35,445-458.
3. Ando, H., Adachi, M., Umeda, K. et al. (1989). Purification and Characteristics of novel transglutaminase derived
from microorganism. Agric. Biol. Chem.53,2613-2617.
4. Arendt, E. K., O’Brien, C. M., Schober, T. J., Gallagher, E., and Gormley, T. R. (2002). Development of gluten-
free cereal products. Farm Food 21-27.
5. Armero, E. and Collar, C. (1996a). Anti-staling additives, flour type and sourdough process effects on
functionality of wheat doughs. J. Food Sci. 61, 299-303.
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Efficacy of traditional medicine “KAMPO”
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THARM R RS A A A R AR (T 102-0071 RRETFREXELR 1-9-20)

A 7NV (Influenza) (&, £ ¥ TV U7 A )V A ZIREARE 3 5 Z0EO MR ZREGLRE T,
AR R THRITDRASN TSV 54D, ABIA Y 7 VT U HF I A NV AHHAE HETERE
A, “WATER HRAEN, BELLZBEOBECRON. 4 ¥ 7V FIIEFERED
&, WHEICET 20 FEIRICIE LT, SEEZOWL ODOFEICHEEN, TR0y 2%
WFHTE D,

1. €4V 7IVTVTEE
1.1. EZEEE

DG, B (B 559ER) (B 12g, B 6g, ¥ 9g, MR 6g, Ajdleg, £EFE3I AT A X,
KEGME,) DBICIETH o HEL, HEEEWMLWEND LG4E, KEMHE (B8 HER)
12g, 1= 6g, KRz 6g, HE 5g, GF 12g, KFE3M) 2WFTRETH D,
1.2. EEAEE

SEIR & UTHe8h, WA 2, BRI, W B AR, & 25, RO &, SR (W IR sEsr)
(4$R1E 9g, ## 9g, FEAE 6g, HHE Sg, WM 6g, KEE 5g, F3ET 9g, Filt 5g) DWIIETH b,
W PED A, Rk (L BURSF) (FM 7.5g, 346 3g, BT 6g, HE 5, HEfT 2.5g, FEME
6g, HE 2.5g, Fitl 6g) &5 T & Th b,

2. €1V7IVTHYEE

iR BELREIHE L CHEMTLZ2EZIILT, ROLIITMFIRETH 5,
2.1. IRER(LERFR N B RELE

FEIR & L CHER, HEh, #EOvgg, BOwRd, B, WS, B, B, HEIR, SEHE
W, Wx#Eosa, MNEENAEY (L G5ER) OR#E g, FHE g, W3k 3g, HE 6g, HEH 6g,
FLET 3g, Ml 3g, AH og, 1 6g) DBMIIETH 5.
2.2, FRENFERH

FEAR & L O, FEVARE, 18, <M, W6, REZENS5, @, FEEAE, #ik. &
B, WHRER, IREBEEO%E, MEHAE (M BEH) K Sg, AF 18z, 1 9g,
FHHF 6g) MEHAY (Ml 4B EHE FE HTF KT B IUE B @K 24g) O
IIETH %o
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SHWEMFELTY 3 v ZERSA SN, EiAW, WREE, FRE72, EOaI EH, ki
S0%E, [BER] OWNEMASEOBEICIETH S (BERS 385 & - B, PRBIMEF, Flik,
W, WEMASSEEZ). WHIEROEY  HIKHT 15g (1 RRLLEGICES), 39, #H
B 9g, AZ6ge WITHHONLS, U 10-30g ZIBHTRETH L, 72, EHEEZHEICH
WS R HE TS 5 HEILEE OZTTSEE (1930 ~ 2013) DAL b HEGWHETH 5, M HAED
BB L - B RBE DO OB THIL, WHMASE % L L -miksondsE L o/,
FfH- 30 ~ 100 ~ 200g, ¥z 60g, 5 H & 60g, M A S 10 ~ 30g (BUAT , IR IC—HE 28k E) | 1%
B4 60 ~ 120g, A=W 58 30g, A4 WY 30g, WA 4r 30g, 557 0.5¢ (53fik).) TH B, HIZHEDDH
LT OEDPIEFICRKREVDT, Ll b —RHULELRETH S,

3.8 &,

A4V TNVI Y HFEEIZDOWT, 2011 12 Wang 512 410 AO HIN, BE % T » ¥ 2 b L Tri el
CEEFTEEETE ORE A B —8RBE) S TR 217 o 720 £ OFER, EHEOFRMEL
MR ENTY, Li 5135967 DA ¥ 7T 2 BF OJRBE T2 00 L 72/ 5, 3738 s Rk
27.8%, VHEESEHMIAIREE 5.1%, BEJ)73E & PHEESEOF FRIERE 67.7% DM T RICOWTHEE 2
PRSI, EHED TG & FS B ETH Y, TERLVEMTH L e nhro7zY,

WPELEF O [5G KAHZREE (i & K53 FRE—K) | BEE & PRI S 5 W P50 8 1 e
MERFICIER ICEE & L2H o T b, IBROMEEIZEY O W, BEEE) T DDA
oY, EF I AW, BEDEB X ORIEREICOREL SR AT LT Y, KRR R
BICKRELEEE525 7, £/, WWRSEREELHNMEZICERLT 2, ZhidE S (5K
IR ORFRITH D, 1 v TV U FEIEMRICOVT, FEEEFOBRETIEIILT 1L A
LTI S % E O RBELE OIS, MEREICHWS 270 4 FEHFESE, H53E, JF
LILIRA, Gl - FIEH G EAXHVON L, IKBIIHEIIREER 2R T S L L b, BNOEE
BbREICRET 50 AT HA FERRERZ ESBINMIERZICREZ LT, 2935%, BN
B OELAUC &L ) RIERRE O T B L OHCIEE I OREIEET ST, HWIRDEBIEDS 5\ ITE
LS LIELIER SN S, 2t LT, MWHEROHETTHE 0% IEBNEFMEEZEOREIHEL S
O BEOHKERNEZINLESE S, XoT, 47V HFITh L CEHEORMN 235 (M
M 5 VIITEERE L OFEH) PIRORHIRE ICHF ST b,
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Z DD RN Z DO HNTH > 72, BHIZEHD & BIE CHUT D 512 EBICE A A E BT
Vv, M TTAEML L) AT 2 RS RINTH o, BIEICEEL 2T
AMNERGRIELZLDT, TTAETL) Lbwvbh, HEKCEL, E#iE (B842305)
DEERSSEBPML L b0 L fHICETAL, EIARZRALTAZE, —BE»LROHh
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FWINZEE LD TTELY LW (HEW) oz, SEEED (BE2), ©PEhIKICR
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DEDI LR o7, Z2IDoR0EEES L, ILORICHWIRRD EREOM»H -7 (BE3),
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REFTHOMAZ IR TY
2% 97, VIR EE P ESY
5 LARITCICHER D TR VL BE
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Z 2 CHAME 35 ERTOREE L BUR & O LA GE R U 72,

FTAZFRPREIC L > THERIED , ORETESTVWETAELAGLETARS, b5V
FrOTAEZOBEIINZREES L, TAZIIGRICRD, FERLLAARZ3Z2EbHB257, FXILE
W, WEATTERSZFLMMES Bdrole, SRHRERICHZ2RBEROT V72 ay 7, B
12 HICHERERY: TR e ROy, ciah s TREOBDL L MR, (2018 1 12 A 1~2
HEAfE) THEHRGEL T3, X ETAZIZAXRNTRICAST LW I HEED S EILP FAX &
ETHEXDPALIELH S, LPLKEICETZDOIFEHLVWZ ), ISICHRREERELZ LT
w3 ToEbh~v—7 v by TE, HENEROE ZRADL WO T, ORI, (EET~D&E
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L72bDZ2BENSCHD EZAHICAN, LiF
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WMPARFERSEIS HEE FHFFH (SHIRATAKI Yoshiaki)

< ¥ 2 ¥ % Paeonia lactiflora Pall.
(=P, lactiflora Pall. var. trichocarpa (Bunge) Stearn)
(R % > %} Paeoniaceae)
EIRE  BAKREEPHEERZHE
shiratak@josai.ac.jp

RES5A8, WBORRDEZE T vV (BF) OIDREEEENTET, Vv o/ v ok
BT 60cm DEZEERT, 5 BhaE, KFEOA~EBDORZY ) ICMlEEEIEE T, &
MEMNIE P ERILES, HEEERET H<AXRTERL, ER, ABRZFICACEZISN, BEA
DREHNZCHYET, BB LTHEAEAZSEL, BEEESE, THOEHDIL 2 [E 3 HEET
INEFRHEEIEEHAE T, EBOEIERBICHESLGY, ER, BN BLUZRITSERT,
@i%bﬁ%<,%ﬁ%T%ELTuiﬁo&<Mtﬁ%?Héﬁ9>H,K$TFEE®£JE
T EKENBITHL, Vv IV IIEEART [TE
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TIEABETT, TLRLIERBIE, £FRE Y v
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DT Y DREN, BER. %m&r RE, A,
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m%@a@%wiwté Bits, SEHSE,
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jj_kﬁh mgﬂiﬁho *EL ﬂﬁ/%/?)b

BEH1 Y+o7vY (&) A ~ > B #E 1K D paeoniflorin, oxypaeoniflorin,

BEHE2 Yvo7%vY (I6) B EE3 YvoV7 (B C
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), #ERE TB5) Sl LELRD, R/E, HATIE, AREDUREFFZBEEILED
B TR, NEEERDESTEEEEREDE
B ELTWET, FEEHNE LT, RE2
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&7 ./ —IULEED paeonol 5 K UZ DEHEIRD paeonoside, paeonolide, €./ 7 /LR ESHE
&0 paeoniflorin . EAFISNTWE T, KRE2F Paeoniaceae I&, R4%2 @ Paeonia FZIFH 5
BY, BRFRIIIMERTEONARECELWVWRZ DY v OV o EEH, 77, R, KSR
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