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Development of 1 TTRON4.0 specification real time operating systems
Kazuhiko Imai, Shinichi Ohta, Hiroaki Ujtie, Hiroshi Oguma, Kazuhiko Mori
Machinery; Electronics & Communications Dept.

We developed 1 ITRONA4.0 specification real time operating systems, TOPPERS/JSP kernel for SH1 and H8S with Takada Lab.
in Nagoya University (Toyohashi University of Technology at that time). As a result of performance evaluation tests, we approve a
task switching time of TOPPERSIJSP kernel for SH1 by a service call vot_rdqfrotate ready queue) from 130 11 sec to 48 11 sec at
20MHz.

We have opened TOPPERS/JSP kernel SH1 version since 10 May 2001 and HS8S version since 10 April 2002 on our Web site.

They were downloaded 13,710 times (counting at 30 Jun 2003 including Web sites of Takada Lab. and A.I.Corporation).
We transferred this technology to 7 manufacturers in Miyagi prefecture.

Keywords : embedded system, control, real time OS, TOPPERS/JSP kernel
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Research on the degradability control of biodegradable plastics

Noriyuki SATOH, Tetsuhiro AKAMA and Hitoshi YAGUCHI
(Material Development and Analytical technology Dept.)

For the purpose of the material development with the biodegradability united with crops, and the utilization as mulch films,
investigation of the environmental factor exerted on a biodegradable plastic and research on the biodegradability control using

natural organic matter were done.
The results were summarized as follows.

i) The biodegradability of a biodegradable plastics were greatly dependent on temperature and soil moisture.
ii) By mixing mugwort powder which is natural organic matter, the biodegradability of biodegradable plastics were promoted

moderately.

iii) The trial products using this research results were manufactured in the prefecture company.
iv) The trial products were presenting intensity sufficient as mulch films.
v) Strength of the films was maintained all through the cultivation term in the field-test in Agriculture and Gardening

Institute of the prefecture.

vi) In after cultivation, mulch films were plowed into field with no trouble.

Key words: Biodegradable plastics, mulch film, environmental factor, control of biodegradability, natural organic

antimicrobial agent
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A simple and rapid detection method of food-poisoning microorganism
—A novel enzymatic assay for inorganic pyrophosphate to measure product accumulation
in polymerase chain reactions —

Misako TAGIRI-ENDO? Noriyuki SAITO® Noboru MARUYAMA®
Pepartment of Food & Biotechnology, “Institute of Public Health & Environment

A new coupled enzyme assay for measuring inorganic pyrophosphate (PPi) in biological samples is described. The total PPi is
determined by a reaction with inosine 5-monophosphate, catalyzed by hypoxanthine — guanine phosphoribosyl transferase,
yielding hypoxanthine and phosphoribosyl pyrophosphate. The hypoxanthine is oxidized to uric acid by xanthine oxidase / xanthine
dehydrogenase and can be measured by formation of formazan when a tetrazolium salt is used as the oxidant. The method is also
useful for detecting and quantifying the release of PPi from nucleotides during polymerase chain reactions. We applied this
assay to identification of foodpoisoning bacteria. The rapid and simple method for detecting amplified nucleic acids permits
monitoring by eye or with a simple spectrophotometer at low cost.

Keywords: Gene amplification; Inorganic pyrophosphate; Hypoxanthine—guanine phosphoribosyl transferase; Xanthine
oxidase/xanthine dehydrogenase; Food-poisoning bacteria

1. ¥5 SISO HWT 5 Z &12dh D,

BE, v ) UBOREEIEE R STV 29
RHHEMEZIL U & T 2RMOMEREIL, @, B 2, ZOPRTHLELEEE/RAIETHS Nyren and Lundin
RO BEEE RS K OERRORIE 7R CEMEAEMET, B 1BV, PRIEEN ATP TH D720, B ATP 233
ERERNEONDETICA~5 HIREZET S, 2070, v 7 7T v RELUTRIENST L, Dy oiflizz 2056
SFE I FRFHICE S HIEOB I RBMANENSIE S tRHSRESE L5, FEEOREEDOZLIE, vrY
TW5, MAEMOBSTEFEED— > ThAEEIEE VA Y VBRI LT-th, UV VERZIIE L TN A9,
(PCR ¥, LAWP E72 8) I3EMIBEE OB 24— v b BB Y VB 7 7500 RELTRIBERD LW
2 LTk TR i TR & hvan s, =0 IRBEATD, TORD, LY IEMCEw ) U gElE
T T FE OGN - EREME S BB IS H S 4, T 5N TEBRTEORENEE N TS,
RPEHREIERE O, AR OTEER 7 & O T AIET, Er ) U ERFY o F = T =R AR
D Z ENRZV, Lov L, EERRHEIEEY ORHICIEEE VRNV T AT 27— HPRD BLOFHoF oA
PEOEWRIECE M E 2 LB LT 570, Rin TH72 FUHA—¥ /T Fa—8 X/ XD 2/Ef &8, &
EOBGHIFEA SN TRV ONRBIRTH D, £ T, BAERMIZES 2T, Eal VBOEEEITY, HGPRT
ARFFETIE, RED MG MG OA R+ 205 & X0/ XH 2 S SIEE<mbn Tty ™, 1
HE LT, BREEERAERY THLE R ) VBROFHRE UMW) PRk AR Y R aR AT o—k Dol
HEER VT DL L BIC PR CHEL -0 U Vet EEE LCRIHESNTWDA, B U UEOHIEISSH L
95 Z & TOMEOA AN 5 RIS OV TR LT, e WO EEITAR, Zoe Y LR (PP EEDFRE
GRS TIE, DM RY AT —FPDOERICE D DNA - % Scheme 11T L7z AEEIIRERD ' U L BRIIER: 461419
FHOMESIEHH, INTP 2880 IAE N D & RIRHCRIAERY EIXRRY | BEEOUWINERF 22 57211 T, BRI
ovn Y UEENRHT S, B, B EERIGORD) (% JEOREERY ORETIEE RS F0) ORBEZ T
— 5y MEEFOFEE) 1L, HEIEDNA OBEEZ DNA A % — FIZHET S 2 LRFRETH 5,
1 L— 2 —i AR F - THRBI L T B, AEORFSIT.
BinEERAERS O e U VIR ARIET S 2 & CHtE
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Principle of PPi measurement

The quantitation of PPi is based on the following three
sequential reactions:

(1) Exclusion of endogenous hypoxanthine and/or xanthine:

 —
XOD

hypoxanthine + 2 H,0 +2 O, uric acid + 2 H,0,

or
xanthine + H,0 + O, —— uric acid + H,0,
XOD
(ii) Production of hypoxanthine from PPi:
PPi+ IMP ——> hypoxanthine
HGPRT
+ phosphoribosyl pyrophosphate

(iii) Production of formazan from hypoxanthine:

hypoxanthine + 2 tetrazolium salt ——— uric acid

XDH
+ 2 formazan
Scheme 1
2. FERHE
2.1 vnm ) U EollENIE
2.1.1. PR

©0.4 Uml ¥ F A% % —+F (D Roche
Diagnostics), 10 mM MgCl,, 20 M - / o > Fik (IMP) % & e
100 mM Tris/HC1 buffer (pH 7.6) (Z DER$EA X0D/IMP &4
%)
@100 Uml EARFY LTI T = HRARY RV R T
A 7 = F — ¥ (HGPRT; Sigm), 10 mM MgCl,, 4 mM
2—(4—iodophe—nyl) —3-(4—nitrophenyl) -5—phenyltetrazolium(
INT; Molecular Probes) Z&dp 100 mM Tris/HC1 buffer (pH
7.6) (Z DA% HGPRT/INT £ 9°5)
2.1L.2. JESE
v'r Y A E TR 50 1 1 12 XOD/IMP 10 12 1 2% 60°C
T 1~2 534 % 23— b L=t HGPRT/INT 4011 ZhN%
60°CT10~20%3A > Fa_X—h Lz, ZDo9H, Vul &
BR~vA 7T L—hNIEY, v~f 7 L— ) —&—
(Bio-Tek E1x800) (Z CHRIELEEZMIE LTz, WIEEE DI,
515nm (Z331F DG S 630mm (2381 DG A5 VT
Kbz,
2.1.3. B DE
vr U VR ENEIL 0 LOV500 M &Te 10 mM Tris/HCL
buffer (pH 8.0)1Z, ZFALEH 10-50% A-Iid, 1-10 mM ATP,
1-10 mM KHPO,, 50-500 uM b ARFHF, 50-500 uM ¥
PrF e D LI, 2.1.2 OFEE VTR
FEAE LT,

11

2.2. PCR
2.2.1.  2DNA ODHINE

PCR (Z1%. Ready-To—Go PCR Beads (Amersham Pharmacia
Biotech) ZH\\ /-, 7 7L — k& L TADNA (TakaraBio)
& PCRIUGHE 2511 720, 0, 0.1, 1 KN 10ng L7025 &
TR U7, PR IZ, 94°CTE 01 > F a— k L72F&,
BN UC T30, 7=—1 7 55CT 30/, ik 72°C
T1 1% A 71, 0, 10, 20, 25, 27, 30 xR 35
PA I NVFERE LT, P—~hA 7 T —I% TaKaRa Thermal
Cycler Personal TP240 #f#H L7-, PCR #& 1%, vml
FAIREET 2.1.2 DOJF¥ET, HAIE DNA i3 PicoGreen dsDNA
quantitation kit (Molecular Probes) % F\NCH{IE4 ik
(Jasco FP-6200) CHIE L7z,
2.2.2.  HHEH DNA OBEIE

PCRIZ 1. Ready-To-Go PCR Beads (Amersham Pharmacia
Biotech) %V /=, POREEMHIBEMIAICTLy, 7=—V
V7B C Ty, RERCTIn%E, /A7 Ek Lz, W
—< /LY A 7 Z—(FApplid Biosystems GeneAmp PCR system
9700% A L7z, PCRIETH#, B'r U UEERENI2. 12005
15T, 7 HEIEDNAKT A ORI LAESRTKE) (%7 e —A 5
b, TF VT LT, RZX D8 ETiTo7,

2.3, JWEHEORE

BRI, SRR 2 — Tl - fRIFS LT
LR T BEEORPRFIREKS L OSREEHEsE%
DHH 2 0%, AT 1B L=, 98°CT 10
SIMENAER UCRER L, MmO 7 74 ~—1%,
JVERTH invA BRI SIN), BBk e~ Y A
R FRIS R (VPD), B HHfL P RS VT 5
HH (BVO), ZRATE & OB R MRS invE i85 F40
A AW, FRAE R OWFERAMERIGE ipal Efs TR
i (IPA), HLERTHET T O b U EE T

(SIN), vy almREaREA PR, #HE7 Y
BT My v AEs A (SEA)  (BLE Takara
Bio) Zf#iHH L7z,

3.1  WEROIER

Avw ) ERAIEEE AW TER L= MER % Fig 11
RUTe, AETIE, B a U UFERREE 50-1000 M O CE &
PGS NI,

3.2.  HREHHFHOE T U UEERIEIZ S 2 D

AP E L E e ) UERRE RS TR A 5.2 5
AREMED B AWM E T, BT TV E LTRIME,
TRRPRSNCE S FFHET D ATP & U U8, BERRUG COHIR
R CHhH e RFY o F o b F i@l Tn
D OFERTRAT, T ORER, S0 & ST eatbH 344 i
THEOBEOEEIC L VRE/ERE < feo7on’, £ (10m)
D ATP R0V UEFAE L CTHHERBE TR L2 &
Nomotz (Table 1), FmbRFVPLF 0% H o F o
IIAHIES TR, 100uM ETEREFELTHE R U UERHIE
AL o T,
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Fig 1. Calibration aurve of FPi. The doscissa represants the canoentration
of PPi expressed as log(uMPPL). The ardirate indicates the dbsarbence at 515
m mirus dsorbence at 630 m

Table 1 Effect of various substances on the PPi assay

Substances Amount of A@ount of Absorbance™
substances PPi (1 M)
none 0 0.011 + 0.002
500 0.103 + 0.012
serum 10% 0 0.014 + 0.004
500 0.116 + 0.012
50% 0 0.027 + 0.002 ©
500 0.129 + 0.018 ©
KH,PO, 1 mM 0 0.008 + 0.001
500 0.084 + 0.001
5 mM 0 0.010 + 0.002
500 0.086 + 0.001
10 mM 0 0.012 + 0.000
500 0.094 + 0.003
ATP 1 mM 0 0.011 + 0.001
500 0.084 + 0.001
5 mM 0 0.011 + 0.001
500 0.096 + 0.003
10 mM 0 0.015 + 0.004
500 0.103 + 0.004
Hypoxanthine S0uM 0 0.013 = 0.001
500 0.098 + 0.007
1004 M 0 0.016 + 0.003
500 0.101 + 0.003
5004 M 0 0.094 + 0.023 ©
500 0.174 + 0.012 ©
Xanthine S50uM 0 0.014 + 0.003
500 0.098 + 0.009
1004 M 0 0.015 + 0.002
500 0.105 + 0.005
5004 M 0 0.099 + 0.024 ©
500 0.159 + 0.022 ©

* Absorbance at 515nm minus absorbance at 630 nm.
® Mean +SD (n=3)
¢ Significantly different from no substance (p < 0.05)

3.3, PRIZEBIT D1 U ERARER & HEiE DNA &
DB

ADNA DFEREA 0, 0.1, 1, 10 ng/25ul & L, PR % 0~
3B YA ZOVERE L%, B u U VERRER L ORI X
5 DNA TER AT 72, ADNA 280 ROV 1 ng DBAEDYA 7
WD EFIHE S W OEA % Fig. 2 1R LT, 0.1, 10
ng DA B FRROMEM R R 5Tz, 1 7800 EA-T5

12

IO T a U ARSI L, Ao 3%
WEEL D Y VAERENRZ N ERb)oTe, 2
PCR CTAERT 2 DNA BL v ) UEREOMICIL. HHEINGE
H - (Fig 3),

PLEDZ &b, PCR ZFIF L7254, 1ERDEEIE DNA
BECHNBEETOAREHNT 256 LRk, Erl v
Ak AR L CHEE TOR AN TtE 52 &
ARIB X Tz,

0.15

Rt
—
]

Absorbance

0.05

0.00

20
N cycle

Fig. 2. Amplified byproducts detected according to the nurber of
PR cycles. The nunbers of PCR cycles are indicated on the abscissa
versus absorbance at 515 nmminus absorbance at 630 nm by PPi method
on the ordinate. Starting amount of template DNA were 0 and 1 ng .

0.15

0.10

Absorbance

0.05

0'00 1 1 1 1
40 60 80

[DNA] (4 g/ml)

100

Fig 3 Corelation between the dosorbence by the PPL measurament. system ad
the IMA yield during RR process. The ardinate indicates absorbance at 515 m
mirus abgorbeance at 630 rm [N yield was meastred by PiodGreen method

3.4, FEEEEOMECART AR ) VEROE

AHEARAIED PR CART D Em U g & HEilE DNA &0
BARAFR~7z, ™. PR RUNRFOE R Y UERElE, MR
#(Fig 1) BRI L,

B52% U7= Salmonella Enteritidis, Salmonella Thompson,
KNG 0148, 06 Z&ukititt L, SIN T A ~—% MW 35
FA I NVOPR (FT M—IZ#ET D) B1To7, TOREE,
RIOT 4 T ar ha—)LRoW LR T EH T, 200~400 M
ova ) UERNERELTZRS, AT T ar bar—L, K



BETIZ 60uMEL T Ch o7, M, NPT 473 br—
JLELTO0. Ing (0.1ng/251 1 PCR FUR) OFRANE
JH Positive Control Template SN & FV 7=, LA EOFERIS
vr U B EE TS L LT, MEOREN R/ Z &
PRI,

3.5. TR 7 A ~—& A7z R R OR

EIMREER Y o 2 —FTA O 20 EHE (160 #{A) OE
BaERWT, THEOT 71 ~—IZ8D PR &17\, £D
FOAERNZHOWCE R U VERRIER L OEEKENC L5
DNA B %A T 572, SIN 7T A ~—2%& =354 OB R IKE)
DOFERE Fig. 41R LT, =v 7 ua MV iB 28T
B (SalmonellaOranienbug, S Thompson, S Enteritidis)
I ZAERIKENT 264 bp DRFERRIZLBE W AR S, H
ovr ) UEREESIGORIGE S Eh o7z (0. 14~0. 10)
N, =oTa bR UBEFE LR WE (Bscherichia
coli, Staphylococcus aureus) CIIUKEMW R I3 ST,
DORNEEAMEA > 72 (FNEH0.02, 0.02), —J5, =
TRV UVBRTFEDLERWIBRE T Y A 04KH4

(Vibrio parahaemolyticus 04:K34) |XIERFELAG 7 HEMRIMT H

(L—r8) M Eh, BEESE»-7 0.06), B
ETO0.04 L AR LERGRITBEETH 20 RER) &
RUT=DT, LIEIRIEEE 0.04 DL EZ B S M5 2 & &
L7,

350 bp

12345678910M

Fig 4 Seecificity of SNprimer. RR products by electrogoresis assay were
don: Slmrella Oaniahig (ae 15), Simrella Tapsn (lae 6),
Salmrella Tteritidis (lae 7), Vitrio paratpamlytias Ok K34 (lae 8),
Fharidiia ooli (lae 9), Stadylococas aress (ae 10).

Table 2 The electrophoresis and PPi assay to identify the bacterial strain

BCDTTA~—DfERE Table 2 (TR L=, TT7A4~
—OFAIZ Lo T, B TIRA R CIRFERAIHEIE) R
Do, BARIGZBWT OGN AW SND5E03H 5
B, B RN S S 2 Lo, Ko TR
vr U URERETEY, MBI DR s TR I
HIEBICEN R TIETHD Z EAVRENT,

4. FE

TRl e n U URERIELE A BRR L. IEEEIREE DR
HIISA L. kD X 5 IR a7,

(D) R U UEERERT, RO FEE #py | Hkbh
WIAET DIEDEWE (RSO TR DR
EZIPIC, BERLEr ) VBEEZHET D ENTE
72

(2) PR #EIE L=V 7o n ) e L O DNA
BAHE LR, WE OMICIHRERRO b, Ae'm
U U £ B0 WA E TR BARIC K > THElE D °f
WA CE D Z LR ENT,

@) ARe'm U UEEREE AV CHIE ORIE 52175 7o fb .
HERKEN L O b EEREI SR 2 [FET 5 Z LN FTRETH

277,

AWFZED—ERIL, Rk 1 SEEREMHIEHisgg = Y —
T LR [ REKISE =X AR - FE
VAT LD O—BE L TITHhIL,

Bacteria with target gene

Bacteria without target gene

Primer Number of sample - -
. . . . Electrophoresis- Electrophoresis-false . . . .
Electrophoresis-positive PPi assay-positive . L PPi assay-negative PPi assay-positive

negative positive
STN 29 12 12 17 5 12 5
VPD 34 9 9 25 8 17 8
CPE 23 7 7 16 1 15 1
EVC 16 5 5 11 0 11 0
INV 16 2 2 14 2 12 2
IPA 16 2 2 14 0 14 0
SEA 26 2 2 24 0 24 0
Total 160 39 39 121 16 105 16

* Unspesific fragments were detected by the gel electrophoresis
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A Study of Evaluating Removal Raio by Detergency on Industrial Cleaning
Nobuhiro Ito, Tatsuya Miyamoto and Asao Nakatsuka

Several evaluation methods of cleanliness were developed those are available at production scene or process quickly and
quantitatively, and correspondent to the upgrading of demandable cleaning standard. (D a simple quanititative evaluation
method using contact angle of water, @) a real-time evaluation method of cleaning process by quartz crystal microbalance
system, and @ ultraviolet region fluorecence microscope which enable supersensitive observation.

Keywords : indutrial cleaning, cleanliness, evaluation, FT-IR, XPS, contact angle, QM(quartz Crystal Microbalance),
ultraviolet region fluorecence microscope
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BRI T D H 5 2058 TITh D78, R TR 1 B3I\ CE R RTRE /e e ML O B %S
DY, BUE TR TITHN DR EAERE D72 O DYEFHL 2 |PesmBRED Y 7 A% A KA
i, RS OMEORE S XAl 2 EERK T CTh D, BE 3 | SRR OB

WHARL, P17 O W ORECR S LTV D7ENnNIE
FIRWEPRIC DTz TR Y, ERYEFE T2 TH - N S
B THEEASOT L FUE, AT - R hy Rl RO P ERIORT
SR AT O MIBE T, BREERTEE « A IO T-HD
—fXUEE, B « B RO T O ORBBEIEEII T D
b,

TV v MDD OIE, RIS OV I, 1990
FEETIE, FEAE 7 RN Z7aax & U3 N
LTz, ZNHDLAMORIEEE I, KR - FE
KRRV~ DI KNI CE Tz, LI LMD,
TurRh Y rzan AT FREE B X D EEEAIT
Boteizh, RIFPEG ORI | BES TREOHIREZ R
XL TCWAEELDH D, FRIE (7 VAT
) WA CIIBRSIIBRETE A2 HDTHY, M ran
X IR R LB, 2K BREDAE Uo7,
& ZADIKEAORRLAZI TR R ER LT A2
LD, s S

SO S RBHEAR LTS F I IR . S DB Y 71 5 A NEHiliE OB
RO TE O ST, W70 7EORR
BETH Y, ZOT-0ITIE, ST OV 240
BIDZENMETHD Z LT, HATHS, HE. BN
BEBWCTATHE TIPS LA TNDICTET, EE
7ol A ST 210X, ALPERIS ORI FTREZ e RER I
AWML, Ve v ADRELE XD Z EBAUEEEZ
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Development of supporting commercialization by using 3-D CAD technology, rapid prototyping technology and rapid tooling technology

Noriaki Kawamura, Hayato Komatsu, Toshinori Ito, Katsutoshi Ito
Yoichi Watanabe, Masahiro Hayashi, Yoshihumi Saito

There is a demand for getting out of a subcontractor and producing a small quantity of a wide variety of products in the companies

in Miyagi. In this circumstances, the rapid production corresponding to market needs is important. Therefore, we made unified use
of 3-D CAD technology, rapid prototyping technology and rapid tooling technology in this development, and constructed the system.
We also established the integral production system from die production to mold forming. In this way, we shortened a product
development period and supported commercialization of high value-added goods.
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Development of Radio Disturbance control method using the resistance loss

Isao Nagaiwa Machinery, Electronics& Communications Dept.
Kazuhiko Mori Machinery, Electronics& Communications Dept.
Tutomu Iwama Machinery, Electronics& Communications Dept.
Takashi Numayama Machinery, Electronics& Communications Dept.

The purpose of this research is reduction of unnecessary electromagnetic radiation.

In order to reduce the phenomena of amplifying the radiated emission in GHz frequency region caused by the cavity resonance
of the metal case with an electronic device, we studied the inner surface structure of the metal case by attaching the resistive
loss. We attached the conductive paint to the inner surface of the metal case and controlled the surface resistance of that.
We recognized that the most effective structure for the control of cavity resonance is the three layer one of the metal,
insulating and resistive layer. For the plastic case, the metal layer is substituted by the electromagnetic shielding plating
or paint.

Keywords: Radio Disturbance, resonance, resistance loss
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Table 1. Measured values of resistivity of sample

Sample Q/O(avg)
Nickel 2.48
Silver and copper 0.01
Silver coated copper 0.06
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Table 2. Measured values of  resistivity,

thickness of layer

Thickness(um) Q/O(avg)
26 19.68
39 2.48
86 0.85
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Table 3. Measured values of resistivity

Sample Q/O(avg)
Silver coated 0.03
copper
Nickel 1 1.46
Nickel 2 0.56
Nickel 3 0.25
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Development of Production Technique for Foam Molded Ecomaterial Made from Used Paper

Noboru MARUYAMA, Kazuhiko ARISUMI
Department of Food & Biotechnology

In arder to spread usage of foam molded ecamterial made from used paper, the substitutive materials for gelatin were explored It was found
that the partially hydrolyzed poly(vinyl alcohol) were appliceble to the substitutive materials for gelatin  Further more, by adopting a
conbimation of improving the manufacturing process and tuning in the most suitable process parameters due to the analyzing the factors of
manufacturing process, it was achieved that the amunt of water in a slurry of the raw material could be reduced up to 2, 450g/1kgpaper, by 3%
as campared to traditional blend

Key words: Used paper, Gelatin, Poly(vinyl alcohol), Decrease of the amunt of water
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FEE, SR OSER L OREERMICRO T EPE v — RMuft BEHAME. A LRSI E ORSABRE T o T,
B (EE 5mm B IO 10m) & U CoomArTaEM:Z R L,
POV T g — BTV IS RIS T3EAFE A B L7228, &5 2.1.2 B F AR SA v F— iy & O T Bl
WHERBEFEZ X D ToOIZIE, AT 53 4 —H 2. L LIZBWTHRSAR AT 123 v X — i
BCHHrEITF o OBHEREBIOBEMANMEE 2D 2Ly WT, S X — LB 2R D200 & —
oL eoTe, £, BT CIHERAZ U —KkoE FElEwE LK, AL LCOZ Y VO 3 ik
23 6, 600g/H# 1kg & 2=, Ky abrE L TG ESG 5T RE L, Eiatkls X OVaZzeeEtt, w0 EMRHmC X
DOWIFARIDBRE o fe, W TSR RmHIC 0B TF AL, X PE LT,
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BURANCIIARBE KR 280g ~7' U Y o (FeAlise T3
() D) %40 22. B Ifift L 7o, 3 A v A — (G 1Tg
% RIRIN CRIFDIRIR A~ LT, IROTZ Ok & 18
FRUZ228 5 90°C E TIEN LA o 2 — (Al e A Vafif L
PN KRR E G T2, F DA B — KU % R
A w3 =FE 2T 2 F T — (0 = AR ERTERL KM-230)
DR—NANEE | A v/ =R 120rpm, KA v/ 3—H
5 410rpm | 2°C 7 3 HBHRRA L. A X — R E D
RovarE, VRZZEM AR Lin, £ DR A
15em XA 10ecmX RS 2em DRE DR Y 7o v L MUK
wR~TEE L, 100°COZYRGZIEEEH T 300 Syt a TV,
Mg ORIE A BIEL LT,

S HIZ FFREMRBRIC LV BIR LB T T RS
AR TV T = A BRI E LSRR LT
=L R T o7,
BRAITARREAKR 280g ~27' VU & V) o (FRGHlis T2 ()
) BN 22, g iR LTtk BT F AR SA v F
— BRI 17g & SRIBIZ CRRDAIR~ B LT, IRWTZ O
I AEBE LN D 90°CE TINEA L SA v Z—h k%
VR L SA 2 KRR B T2, D%/ A 2 — KUK
BARA v =& 272 2 Y — ((BR) & T4 /e il
KM-230) DR — L ~EX | K VT (T RN T 7 WEE
) DK 50g ZINZ, KA w7 3—2H5 120rpm, A /73—
B#x 410rpm 12T 7 0fERNES L, FEIA T U —%157-,
ZDJFBIA T U —EHE 15emX A 10em X EE 2em DR X ED
R Tr L CREERAFRIE L, 100C ORIz T
300 HLRAITV, SO EL OB X OVERRE & &
HEL, BIF AR LT 3 —b Ll Uiz, B
13 7L 2 HERT 10em X A8K 10em X JE S 2em (20T L 7=
%, WEE  XATHEL, o VEREE AN D
D3RO, F I STELY > TV ERE 2emXAHK
2emXJEEHY 2em DT vy ZARIZEID H L, B 20mn O
TSPy —2A =7 V—F A—2 () 1B
RE2) |2 CIEMEERE Imm/sec THAEZFTV, FIIE S D 25%
JEMERFOISI N TR L 72,

2.2 JFBEA Z U —RUkEAITOBR%

2.2.1 FEIAZ U=k D7- b OBGE TR RLE L

JFEEA Z U —/K 5y 3, 300g/#% 1kg (B THLGLL 5006080
IZE D70V T =BG 2 TG, AT U —kEEDR
KIZE DIEHEAL DTSN T2, IR TREORE L
1T o7

2.2.2 JFRIA T U —BUKIT IR iR I O A
% 3Bt % K OfRMT

JFUEEA Z U —IBKALT 2381 B IR L O A &
B3 B EIK 2 SN2 L, WUk o4t X5 7=
W, FRHIFEHILA & I BRI R 21 T 72, FEBRIC
WY B 7R X OM PSR, @31 X FE, ©
NAVER, @7V ') R, ©OFmEHEREE. ©fm
EMERIED 6 [RIF & L, 4 3 AUEIC T L27 EAEENHC &
2 ERFHEE ISV T ER AT 7, EEFIATITE
O o B, @A —/"—F o (A U FVASTHIE) |
@AT V) —FE, @WILZ~A ORGEE, ORWE
MRESD6 R & Lz,
EHRT-OFBITRD X 514To T2, O3 & ik
FEI B ALKEEER 2 VS, 20°CICTHIE R T -T2, @A
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—TUIUTOLIICERSINDIETHY , B TICLD
JEUBHE ORI A LT,
F—r3—F 2 (%)
=Y HIRIAE TR AFE X 100

FRUTITFRRR F 7213005 Bk E TN ENAFE 150m. O~
TAF I I AZEYVRY, TOEEDD RINTEE %
Ko, ESICEOBERNSA——F R LT, ®
ATV —FEIAT V) —% K& 1500 DT T AT T v
TRV I . ZOEEND ROTEEZRDT-, @O
FHMIRIGOBRBEIC LY LA~ EL, 2:4<~FY
& UG L7, @ORUEE LY 7 VA HER 10em X A5K
10em X JE X4 2em (ZYIWr L7214, SMEZE / FATHIEL,
U TNVERE BT SRD T, @HSHERE SHER
B IV AR 2emX B 2emX B &5 2em D7 7 RIC
Y10 L, B 20m OHERT T P —EfEz =7 ) —
7 A =4 () IUERL RE2) |2 CJEHEEE 1mm/sec CIEMEETT
U, BIEAIE & D 25%EHERFOONS I TR S 2 34l L 72,
PEROREFIEILL TO L 5 1dTo72, AT U —21K
EEAH) 500g —EIZFRE L. L2T BAREEIHIAE FTERE
Z2O7 VY FAEETHEGD R | FrEER A 4
—rk FrEEROREIGHR, FrEEEOME R
L. &KER 500g 527 V) UEE, A X —ER,
RETEHRIER, OPRERZZE Lo\ - HEE O K
AR LT, RO TR 500m. OHIEE/ AT T T 5 2 a
TR L7-2RK, 7)) v ENz, <> bl —Z—
HIC 7 T A %@ Uitk BRI CINGE & BRI L
77 SBIZTOREL TRBW AL U —EE =IRIC T
R L O ORTREIRI A~ LT, IRV C Z O ki & ik
L7235 0 CETMEN U NS U R RH RV LS A
H— KRR E A T2, D% A 2 =K RA > 78—
A A2 72— () B LERYEFTRL KE230) DR —/L~
EE, PO L TRWREEEAIE N Z, A v/ 3—
INEE 120rpm, ARA 28— E 5 410rpm (2T 7 55 FEHHERA L,
VAN CNA =T, RO TTORE L TRV
AN TN U F =~z A 7 3—/N#5 160rpm,
A w3 —HEE530rpm |2 T 2 5 HHEHRIE G LREIA Z U —
a7, ZOEBIA T U —%HE 15em XA 10emX S 2em D
KZEZIORY 71 'L BRI ERA~TEE L, 100°C OZNRHZ SR
HEHC 300 R A ATV R ES 2157,

3. FEBRE RS L OvEER

3.1 BZF AR OB
3. 1.1 23 RO MR T B < A R E
2YULT = WANT RS B — L LT ORI
FF L DB UTO LB ThH 5,
[ ZHRE]

KT H B L

< EEZREME (5~100mPa-s at 10Wt%AR)

W ECEET Ak

([E PR EHFRE & 10~60 N/ord at 25%75)

SRR S D Z L
RV EERREIC S & Table 11V 7 3 — LT F
AR E A £ L 7=, Table 1 DEME DO H 55
Bl L Oa A MIER L TRIABREL T 725
B S UBIORY e AT a— L PVA DA T &
L, BRIt L7z,



Table 1 7V 7 3 —L Y T F AN A E

B
N RYE=ATLa—L N . T
75 SAE w0~ A T E Sy HIVKRF T AT TUI%V/&
90mol% ! 96.0mol%bl - ETA yamv
FUK A 50wt%Ll L AlvE 15wt%LL_E(90~95°C YA 14wt%L) b AR YA
NI fg4m - &k YR A IR AR AR
— Dt At gompa- 100mPas | 2o PHERIS T | 5 F Rk tr ©
o fmoc) o) “0C) " 600) BRECEL | &Mk
SN [EEES [fEl{A : [EGES [EGES [EiES TR
6 » A< 8% EEGTR, £ 0 TG, TR
Aok LIy IS T M TR BN 5 N
7 fiRATHE THE
%&fmﬁﬁfﬁw‘ 2,000 1,900 1,500 1,600 2,000
:H: U
/&(;;‘” fif f#: (43 550 280~340 (01.8 %) 200~410 440 550
N = 1.6 FIHE 20.1 15 MHE 260 5 MAE ;% 77 bRt ;;;) TRt

3. 1.2 BT F LA S o F ity % FV i R TEHERT X at25%7E
PINT = BRS H =L LT T (RO [N/cm?]

BRBL ANLA 2 a B3R Z WA T v 7 T, 20
TZEEPEDNEEL | A o SRR X DRI TE -
7= LENRHST. FridrovT 5+ — LY 7 F 400
PR B — L LTINE &I LT,

—F T A — LA =L LTRY BE= LT v 15
—/L(PVA) & W8, sealT AR PVAGRYGhise T3
P Bz /AAEALR Y B =7 La—1 1000, 1 AAVEE
96. Omol % LA b) Cifgiatt, JAREMEEL RA v/ S—Hi
\C & BRI TE AR oI, ERANT AALT PYA Rz 10
T3 (B0 Sse 20T AAPRIR ) =L 7L r—)0 1000, A
{BFE 86~90mol%) IXHr R RIARE(LMR A RIE L BT T
REASS, H =L LTRHRATTREE & 2 DTz,

7

SE4T Ak PVA1000
FE TR AR L

#0843 1F A4k PVA1000
SR A2 L

7 F 2 6-0408K
FETEPEA] 3e/ ik ke

ZCRIFEBIAZ U —inb 7 p— sk L, T . -
A IS K OVERERE S JIEZATWE T F o (e 7 5 - 1 Al PVALO0D 1
(HR) 4 G-0408K) 2 il VG 7 o — & Ll 7 A IRUTEEA 38/ G L
To& 5, BUSEEERS LOVERIES &b, I HERRALS 0 e b b
LT I L RO E ST (Fig 1), 0. 05 0.1 0. 15 0.2 0.25

MR [g/cm®]
Fig 1l E9F A VT +—0t
PVAfE R/ NV 7 4 — LD LRk

LInsoT, BIF AL w4/ — & LTI A
L2 PVA AT FTRE £ B A B,

3.2 JFEEA T U —JRik oo B3
3.2.1 JFBEA T U =Bk D7 0RhE TR RE L
PERD /T — N TIHFEFR T U —DRTEHRE R DT
DIFEIA T U —OfEME FIF 20805, JFEIR T U —K
SN 6, 600g/ I 1kg &2 < AKIIBRED T D ORIEATNT
NE-oT=, 2 TEEIAT U —/Ky Rk 509K
(3, 300g/ Hk 1kg) & FAZIZ, UKL ORI E1T o7,
—RIZA T U —@ RN REE AN 1IC e b K&
TR E B2 Bo%T A — R X ER A RRERE L ST
W5 D LT TR E S A —IRIEIS o L v
T d—LJFEIA T U —DK5y F ERUTHED LT o 125 A
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ATV —HhOEIRERIRESEM L, JFEA T U —kED
B RIZ X DIRAER R (F~34) SR A R OFAEMN
TS5, I THEIA T U —OKMERIZEL D, A
7 ) —h ORI 25845 Z & Z3HVIS Fig
2R T L ICTRAE LE{To 7,

ZORER, HITRR TN, LV F e TORNCHZ L
W& AT ARSI S, JFEIR T U — KRR
O HHATEHR RN AR5 Z L ANATREE 720 | JREER
Z U —IK4E 3, 300g/MK 1kg BLIREL 50%J80) CoML kgD
FH L7,

3.2.2 JFBE A T U —uK AT I Z I 1T B IRRFS L OV SR
% XA0d 2 BRI OfFAT

JFEIA T U —RUKIUT 238 1) A IR L O R 2
Bl 23R A 52N L, Bk o4t b a2 X5 7=
B, FRIJFRHEL G & FROI ERIRAT SR 4 SR Hm A
SN T o7z, KRTOKYEE Table 2 12, 127 ERHEE
Table 3 127537,

BRI RERA Table 4 1073, £ PHUKELECOB—
IR AT B 72, SHIFEIA T & 5 2~ & OFHRS
EMRICEA L T BT &1 T o7, F R R &~ D
FHEKIAA X —ETH D Q9% HE THGHE 45.2%),
A o F—BNEZVNFERRE < NEL 725, bbb
—IRED R SIND Z EMHA LMo T, NS A — &
VA 2 B B L TR D (O kG
KBS B RO BWAE TEHGR 26.6%),
PSA B —BHINE & B IS B —IRRREE S5,
—HRIZA T U — DR & T D f ORI D

B B WD T T E DRV ARV NE S NEE LUy,

ARl OFE R T2 L iR O 2o L, B
1% Fig 81T & 9103 #—{Eh% 100mPa+s LA LD
FEEENC 72 D E RO X< R AENRD B Te o 7=k
DB T F oA Bl CILRKEE 30~40mPa-s), — 7,
RO X 9 72iE T 21 D 5 BB & 2 3
G2 5925 Z LN RWEE b H D V2, Ao
RIZBNTIIAA & — U @ S Tk oD
SHIMEESNZH 0 EE X B,
FTZBUKSIECTORRIA T U — 0Bk T AR Y
A RN U, ek DR A C Iy o
VA= =1/7.1 TH T2, BUKSIETOREIAT U —
IEFHIZRBWN TS A —BN R CH Y | BRI T2
FEREOEBIIVINNT LD, Fgd T o ek iz
1/3.6 £ AR Z BN S THE - RMRETh o7z,

7B REMAMSIEI B LT, 2. 5e/fk50g (50g/#KlketH
) FCIRETEAASNORI T L A Lo,

S HIZ EFRR IS & FRIA T U — DKy ez X
STHRER, JFEA T U —ks3 2, 450g/ffklkg (BLIREE63%E)
FCORGEBAARE L 72> T2,

WAL R 2 Sl 3 2 B RS & B s S L2 B
L. S BOMTIC IS S AHHHIER T- & O Z £ & o7z, Fig
5 VIR LTz A W RIS & oS A » ZREE DBIRIN D |
A U BRSO A ZIRIEE R T F 5 = &
MBomoic, WIZ Fig 6 (TR LTS, VA —RKEE AT
U—BEDOBRNG, NTYHEIRENHODIFIE A v
KR DX e ATV — BN B LTz, Fiz
Fig TIORT AT U —HEE L BB ORMRN D | BB
ITAZ ) —HE L IEOMBER®H D 2 EibinoT,

X BHIZ Fig 8 IR T HRISVBEE & G S ORIRD G, B
S EE SRS AR S 2 RERTET D Z LR LN E 2o
77o F£72. Fig8 TidZ/ V& U v mmiE N L BB IS
*t 2 B EREE S O BER-TEY, 7'V UHR
INZ E DR GRIA L TRV WEBRERSY)  DZdRk] o e 2%
DENT-bDOEEZ BN,

VIEDOREFRAEF LD & Fig 9 DX 5 RBHRNH LN L
Tpotr, TR BRI SRR NS A
(VN BEETHGR 4AL6%)BIOT Y v VB O%EE
THEHF 20.7%) D 2 N2 L D HIEICE 5 aJREMAVR &
niz,

N

B
PRI [ Nqod—ik ] B ——elaucl—| BE |—] &g B
B
#rie: [ "Mosd—g |—s[anc—» B > &2 ] 28 8
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Table 2 [R{/Kk¥#ESR

R« kY
: y 7K ; -
No fi) K14 o FRUERLAE
________ Vo e ]
A il AR | 2 . BA—r ]
3 PR
1 B3 1F AA K PYAL00O
B WA oorms | 2L EgAfensn
3 HoT AAL PVA3500
________ L - - 2: (- S
C il 20 T 2 15g/50g /% ]
3 25g/50g %
________ T N 715 S
D D VAR A)ING 3 2 25g/50g #%
"""" 3T T T hogmog e
________ Ul RTINS, A
E il SUETEEARRE | N N7 A OIMAC, FFAAL) |
3 VRN (PORLE,  J=A/4)
________ Vol ObeogAt ]
F il SmETEEAE A L.5g/50gf% |
3 2. 5g/50g %
Table 3 127 [HASRA~ORH1EIV A7
IKUER A
No. AR (M) A TR D) A B E(C) VARG () ST AR () ST F)
1 WK LT 530 AA K PVAL000 5g/50g #% 0g/50g #% Sps 0. 5g/50g %
2 BeR—1 H531F AAL PVA1000 5g/50g % 25g/50g % DIMAC 1. 5g/50g ik
3 TR HR531F AAE PVA1000 5g/50g % 50g/50g % POELE 2. 5g/50g %
4 BR—n 531 AA K PVAL000 15g/50g #% 0g/50g #% DIMAC 0. 5g/50g %
5 HE AR BT AAL PVAL000 15¢/50g % 25g/50g % POELE 1. 5g/50g #%
6 HERK LT 52T AAE PVA1000 15g/50g % 50g/50g % SDS 2. 5g/50g %
7 W R HBS3F AAL PVALOOO 25g/50g H& 0g/50g #% POELE 0. 5g/50g #%
8 BRIV T BB AAL PVAL000 25g/50g % 25g/50g % Sbs 1. 5g/50g #%
9 BeR—1 H57 1) AAL PVA1000 25g/50g % 50g/50g % DIMAC 2. bg/50g Hk
10 BrR—L 53V AA K PVA2800 5g/50g ik 50g/50g & SbS 0. 5g/50g %
11 HE A HRoTF AAL PVA2800 5g/50g % 0g/50g #% DIVAC 1. 5g/50g #%
12 SR LS BRG3T AAL PVA2800 5g/50g #% 25g/50g % POELE 2. 5g/50g #%
13 T AR HR531F AAE PVA2800 15g/50g % 50g/50g % DIVAC 0. 5g/50g %
14 BRIV T BT AAL PVA2800 15¢/50g % 0g/50g % POELE 1. 5g/50g #%
15 BeR—1 H53 1T AAL PVA2800 15g/50g #k 25g/50g % SDS 2. bg/50g H%
16 R LT 53T AA K PVA2800 25g/50g % 50g/50g % POELE 0. 5g/50g %
17 BR—n HR3F AAL PVA2800 25g/50g & 0g/50g #% DS 1. 5g/50g #%
18 HE AR BT AAY PVA2800 25g/50g % 25g/50g % DIVAC 2. 5g/50g %
19 TR HR531F AAE PVA3500 5g/50g % 25g/50g % Sbs 0. 5g/50g %
20 PRIV HBYF AAL PVA3500 5g/50g & 50g/50g #% DIMAC 1. 5g/50g #%
21 BAR— B3 AAY PVA3500 5g/50g #% 0g/50g #% POELE 2. 5g/50g %
22 R LT 53T AA K PVA3500 15g/50g % 25g/50g #% DIMAC 0. 5g/50g %
23 BR—n HBYF AAL PVA3500 15g/50g % 50g/50g #% POELE 1. 5g/50g %
24 HE A BT AAL PVASH00 15g/50g #% 0g/50g % Sbs 2. 5g/50g %
2% BoR—v BRG3T AAL PVA3500 25g/50g % 25g/50g % POELE 0. 5g/50g #%
2% FPEL AR HR531F AAV PVA3500 25g/50g % 50g/50g #% Sps 1. 5g/50g %
27 BRIV T BB AAL PVA3500 25g/50g % 0g/50g % DIVAC 2. 5g/50g %
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Table 4 FZBRfEH

o IS BRI F—R—=F AT —ERE U A P e JEAERE X
(mPa*s) %) (g/cm3) (g/cm3) (N/em2 at 25%7E)
1 9 558. 2 0.202 28~ 0.06 L5
2 11 412.2 0.480 2:X<AY 0.20 4.0
3 16 572.6 0.498 2H<HY 0.28 2.4
4 50 371.6 0.633 2N 0.34 27.2
5 84 708.8 0.519 1A=L 0.26 8.4
6 162 365. 0 0.358 1A=L 0.24 L5
7 363 437.3 0.623 IAsgsN 0 0.33 31.1
8 646 56.0 0.518 1A=L 0.29 12.8
9 1,980 141.5 0.526 1A=L 0.46 18.0
10 46 2718. 4 0.210 A0 0.11 0.2
11 18 106. 2 0.117 22 HY 0.07 0.7
12 2% 419.2 0.343 2H<HY 0.15 L5
13 3,010 799. 2 0.470 I N0 0.33 8.8
14 808 106.2 0.537 2N 0.27 36.9
15 1,288 204.7 0.311 1A=L 0.19 4.6
16 62,200 250. 8 0.611 IAsg NS 0.51 21.2
17 10, 900 100.0 0.59 LE=le L 0.43 2.5
18 17,780 115.3 0.697 Lx=ie L 0.45 12.2
19 33 108.5 0.546 1A=L 0.24 4.9
20 40 339.2 0.178 2N 0.10 0.2
21 22 633.6 0.190 22 AY 0.09 4.1
22 2,120 52.5 0.510 1A=L 0.34 4.8
23 4,420 143.0 0.532 &=L 0.49 7.5
24 1,043 471. 4 0.325 1A=L 0.17 8.0
2% 41,830 167.4 0.644 7= 0.51 12.4
2 114, 300 291.8 0. 702 I N0 0.50 11.9
27 17,350 141. 4 0.636 LE=le L 0.35 34.3
SDS (7 =7 1)
0 X  DIMAC( T4 L 2
o @ PORIE(/ =A%) i
T T T T T — ————
Z~Fy | e &8 0 F<AY L coee
AL DO BT X EB@ - F~IEL L o aamm
1 1 1 1 1 L P PR R A R
10° 10t 107 10° 10! 10! 10° 3 4 5 6

INA U B —IRREE [mPars]

Fig 3 /A L —HhEE & 7~ 1%
v EAIREE Tl
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Table 5 /3A L& —HEFEIZ BT 25 i oo

9L SEHF S HHEE f v SyHRtE FO WHE o FIE
1758118083 2 879059044 2.73 6.
| sossos26l | 2 | osxewiz0 | 78 | wes | BCHE |
| loossse | 2 | MM 1 | 232 | s |
| sooTia9s05 | R THSTI6.2 | 240 | e |
| slsoosss2 | 6 | 3220034589 | - e |
7 16544863512 26 100%
Table 6 A7 U —EEICBEY D 0t
oL RS HHEE eV yHRE FO FHEE o FRE
HRFERA A 0.021 2 0.010 0.58
""" SAAUAHEE B | oo03 | 2 | o7 | o3 | | ]
7. c |« 043 | o | oar |1 224 | 5L | WTHE |
R UEDD: T T 0020 | o | o4 | o2 |
""" REEtAE B | oo | 2 | oo | oss | | ]
""" Rt F 0 | oo | 2 | oo | om0 | | ]
"""""" Bxc | oo | 4 | oo4 | om | | ]
""" e e | om0 w0 | ooms | - | aswm | ]
7t T 0.776 26 - - 100%
Table 7 S5 ~HHEICEIT D0tk
LN S HHEE SV HRLE FO FEE o FIRE
A A 0.222 2 0. 111 1.25 0. %
""" SAAUEREE B | o2 | 2 | om | i»s | om | ]
xR c | 289 | 2 | L | 62 | 4% | 9WCHE |
O ZywvsE D | 0667 | o | oss | 5 | s | ]
""" WEnEvsmeE e | oesr | 2 | o33 | 3wmo | s | ]
""" WEiEvE F | o222 | 2 | omr | 1s | om | ]
"""""" Bxc | o2 | 4 [ o | o | | ]
""" e o O Y D Y B
i T 6. 000 26 - - 100%
Table 8 HISWEEEEICRET 2/ ntrak
B3 AR S HEE f SV St Fo wEE FIRE

Table 9 B EAERE SIZBIT 5 0Bt
B S HEE f v St RO FHEE o F e
KRR A 40.23 2 20.12 0.34
""" SN A B | 408 | 2 | 24 | o3 | | ]
7. c | w6 | o | 1837 | ] 1251 | 4Les | wwCTHE |
EVYEDD2 S 60 | o | 7.3 | 673 |  20.m | o%CAHE |
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Development of evaluation equipment of XYZ emission system for foods, environment and medicine

— Aplication for foods —

Sakiko HATANAKA, Satoshi MOHRI, Rumi SAKURADA, Noboru MARUYMA* and Yasuo SUZUKI
Food and Biotecnology Dept. , #Miyagi Prefectural Government New Industry Development Devision

Relationship between antioxidative activity and soybeans or Miso and producing districts storing conditions of varieties and process was studied
by using XYZ emission system The soybeans havested in 2001 is ten times the value of Y of those in 2002 The value of Y of soybeanvarley Miso
were generally stronger than those of rice Miso.Oh the process of producing rice Miso, the value of Y has increased on storing process and on

the other hand, the value of 7 has decreased on heateing process.

Key words: XYZ emission system, antioxidative activity, soybeans ,Miso
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