ISSN 1348-7779

Mt R W &
FRR1647TH H11%

Journal of Iwate Industrial Research Institute
No.11  July 2004

http://www.kiri.pref.iwate.jp/kiri/



http://www.kiri.pref.iwate.jp/kiri/

CD

81

27

53

107

145

118

020-0852
019 635 1115
019 635 0311

3-35-2

TLE 019-635-1119

http: Kiripref i /kir]
ikaku@ Kiripref i .



http://www.kiri.pref.iwate.jp/kiri/

10

2004






CMM

(Nd,Eu,Gd)-Ba-Cu-O

Zn0O



Cr



JOURNAL OF
IWATE INDUSTRIAL RESEARCH INSTITUTE
2004 Vol11

Food Technology Field
[Original Reports]
1 Studies on Saccharification of Mochigome Using Koji
ITO Yoshihito and YAMAGUCHI Yuko 11

2 Relative Estimation of Food Functionality of Agricultural Products Harvested in Iwate
Prefecture : Application of Novel Assay for Glycosylation Process Inhibit Activity
YAMAGUCHI Yuko, KISHI Atsushi and KOHAMA Keiko 15

3 Yukichikara and the Other Domestic Wheat Comparison of the Baking Quality and
Pasta Production
SEKIMURA Teruyoshi and SHIMAZU Hiroko 19

4 Comparison of Baking Quality of Yukichikara and Haruibuki
Blending with Foreign Wheat
SEKIMURA Teruyoshi and SHIMAZU Hiroko 23

5 Development of Manufacturing Method of Bread Appropriate for Nanbukomugi
SHIMAZU Hiroko, SEKIMURA Te ruyoshi and OHSAWA Junya--— 27

6 Paper-like Food Production from Starch
SEKIMURA Teruyoshi and SHIMAZU Hiroko 33

7 Investigation of Softening Technique for Fishbone on the Processed Foods of the Fish
TAKEYAMA Shinichi, OHSAWA Junya and TOYAMA Ryo 37

8 Manufacturing Tests of Barnyard Millet Miso
HATAKEYAMA Makoto and SAKURAI Hiroshi 42

9 Selection of Good Sake Yeast
TAKAHASHI Tohru, KOHAMA Keiko, YAMAGUCHI Yuko and SAKURAI Hiroshi--46

10 Improvement of the Fermenting Condition for Red Apple Wine Made from “Maypole”
YONEKURA Yuichi and SAKURAI Hiroshi 49

[Technical Reports ]
1 Properties of Soybeans Grown in Iwate Prefecture for Processing Tofu
YAMAGUCHI Yuko, TAKEYAMA Shinichi, SASAJIMA Masahiko,
SEKIMURA Teruyoshi and TOYAMA Ryo 53

7



2 Development on Distribution Map of Degrading Microorganisms
for Suitable Application of B iodegradable Plastic
YAMAMOTO Tadashi 56

3 Development of the Microorganism Separation Method for aRaise
in the Nitrogen of aCompost
YAMAMOTO Tadashi 59

4 Screening of Conifer Bark-Degrading Microorganism
YAMAMOTO Tadashi, ONODERA Kazue 61

5 Quality Evaluation of Brown or Germinated Rice Using Chemiluminescence
KOHAMA Keiko and MIURA Tatsuo 66

6 The New Products Made from YAMABUDO Collected in Iwate Prefecture
YONEKURA Yuichi, YAMAGUCHI Yuko, KOHAMA Keiko and SAKURAI Hiroshi---70

[Reprints]
1 Characterization of the Sake Yeast Saccharomyces Cerevisiae: Its Increase of the Activity
of General Amino Acid Permease (GAP) and the Effect on Sake Brewing
KOHAMA Keiko, ITO Yoshihito, YONEKURA Yuichi, YAMAMOTO Tadashi,
SAKURAI Hiroshi and OHSAWA Junya 74




Industrial Technology Field
[Original Reports]
1 Grinding of Insert Material
SAITO Hiroyuki, HOTTA Masahiro, IKE Hiroyuki TAKAGAWA Takahito,
SHOUBUZAWA Yoshiyuki and IIMURA Takashi 81

2 Application of the Vibration Cutting for New Materials Are Difficult to Machine
HOTTA Masahiro, IKE Hiroyuki, SHOUBUZAWA Yoshiyuki, TAKAGAWA Takahito
and SAITO Hiroyuki 85

3 The Soil Quality Inspection by the Image Processing
HASEGAWA Tatsuo, TAKAHASHI Yoshinori and OOWADA Isao 89

4 The Development of Portable 3D Measurement Device
HASEGAWA Tatsuo and TANAKA Shinzo 93

5 Calculation of Uncertainty of CMM Gauge for Performance Evaluation
WAGO Takeshi and YONEKURA Isao o8

6 Microstructures and Superconducting Properties of Silver-Doped
(Nd,Eu,Gd)-Ba-Cu-O Superconductor
SAITOH Takashi, KUWASHIMA Takayuki, MIRYALA Muralidhar,
SAKAI Naomichi and MURAKAMI Masato 103

7 Introduction of Universal Design to Table Ware
MACHI DA Toshikazu, KOBAYASHI Masanobu, TOYA Yasuaki
and NAGASHIMA Hiroyuki 107

8 Improvement of Dynamic Characteristics of Japanese Lacquer
by Ingredient Homogenizing Processing
KOBAYASHI Masanobu, TOYA Yasuaki and MACHIDA Toshikazu 114

[Technical Reports]
1 Influence of the Property of Basic Castings and Surface Treatment on the Quality
of Colored Enamel Coating Film
YONEKURA Isao and SAITO Hiroyuki-—- 118

2 Development of New Applications UsingZnO Single Crystal
ENDO Haruyuki, IZUMIDA Fukunori, KIKUCHI Toshio, TANAKA Shinzo
NIKURA Ikuo and KASHIWABA Yasube 122




3 Manufacturing of Micro Precision Reamer by Wire Electrode Discharge Grinding
WAGO Takeshi, NAKAYASHIKI Toshiyuki, OOISHI Atsuhiko
and ISHIKAWA Tomonaga 128

4 Development of the Removal Technique of Manganese and Chromium
from Molten Cast Iron
TAKAGAWA Takahito, SHOUBUZAWA Yoshiyuki, IKE Hiroyuki
and BARAJIMA Akira 132

5 Trial Production by the Utilization of the UnapplicationResources
NAMIZAKI Yasuji and ARUGA Yasuhiro 137

6 Study of Making Free Form for Traditional Nanbu Iron Casting
NAGASHIMA Hiroyuki, MACHIDA Toshikazu and IKE Hiroyuki 141

[Reprints]
1 Study on Microstructure of Cermet Powder Layer Inserted by Molten White Cast Iron
IKE Hiroyuki, GOTO Shoji, SHOBUZAWA Yoshiyuki, ASO Setsuo,
KOMATSU Yoshinari and KONISHI Nobuo 145

2 High-temperature Compressive-impact Fatigue Strength of Cermet Powder Layer
Inserted by Molten White Cast Iron
IKE Hiroyuki, GOTO Shoji, SHOBUZAWA Yoshiyuki, ASO Setsuo,
KOMAT SU Yoshinari and KONISHI Nobuo 146

3 Production of Charcoal with High Adsorptive Activity from Waste Plywood
Panel for Concrete Form
HIRAHARA Hidetoshi, SASAKI Akira, KANEHIRA Kenichi, AISAWA Sumio
and NARITA Eiichi 147

10



[AJF 72 ¥ & ]

HMERL-LLEXDEEIL”

iR

B p AT

LHERERMELEFARMOFAREENE LT, BICKHBEEHORFEIT oz, TORER.

&V, BRE (B3Brixh) THERLOLITNGHELEY (LERR—R L) £/IENTE,

F—D— K #, b5k, Wi, JKE

Studies on Saccharification of Mochigome Using Koji

ITO Yoshihito and YAMAGUCHI Yuko

The present study was aimed at developing new seasoning from mochigome using koji.

The conditions of saccharification were investigated. As the result, the mochigome paste

that showed 53Brix% and slightly colored was made from steamed Aimenomochi (moisture

content of 62%), and 21% weight of komekoji by incubation at 40 °C for 36hrs.

key words: koji, mochigome, saccharification, seasoning
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Relative Estimation of Food Functionality of Agricultural Products

Harvested in Iwate Prefecture : Application of Novel Assay for

Glycosylation Process Inhibit Activity.

YAMAGUCHI Yuko, KISHI Atsushi and KOHAMA Keiko

Advanced glycation end products (AGEs) have been implicated in various disease states
in diabetes ,and to inhibit protein glycation lead to decrease AGEs is expected to be
important for prevention of diabete development. To measure physiological functional
activities which work on AGEs generation inhibitory, we developed new procedure (ELISA
system) which is more simple but sensitive and reliable. In this study, about 250 agricultural
products were measured by using this method. And radical scavenging activities of these
samples were estimated by two methods: DPPH radical scavenging activities and oxygen
radical absorbance capacity (ORAC). As a result, some agricultural products showed strong

food functionality.

key words : radical scavenging activity, glycation, diabetes
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Yukichikara and the Other Domestic Wheat Comparison
of the Baking Quality and Pasta Production

SEKIMURA Teruyoshi and SHIMAZU Hiroko

'"Yukichikara' grown in Iwate, Miyagi and Fukushima, 'Haruibuki' grown in Akita,
'‘Haruyokoi' and 'Kitanokaori' grown in Hokkaido, 'Nishinokaori' grown in Kyushu were
compared of their baking and noodle making aptitude. One-loof-bread volume made from
"Yukichikara' grown in lwate and 'Haruyokoi' grown in Miyagi and Hokkaido had almost
same volume with the bread from foreign bread flour. Chinese noodles made from
‘Kitanokaori' grown in Hokkaido whose color is yellow and low ash-controled "Yukichikara'
grown in Fukushima were evaluated secondly after the Chinese noodle flour.

key words:Yukichikara, domestic flour, baking quality, pasta production
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Comparison of Baking Quality of Yukichikara and Haruibuki
Blending with Foreign Wheat

SEKIMURA Teruyoshi and SHIMAZU Hiroko

"Yukichikara' grown in Iwate and 'Haruibuki' grown in Akita were mixed with the
foreign bread flour. Baking quality and aging contorol depending on the mixing ratio, and
volume of the bread depending on the baking methods were examind. 'Yukichikara' of 2003
had better baking quality than the last year's one without mixing foreign flour, though
‘Haruibuki' needed more than 25% of the foreign flour to improve the volume. Volume of the
bread using straight-mixing method was larger than that of the bread using twice-mixing
method. At the both flour, the good effect of delay of aging could be found more than the
mixing ratio for improving baking quality with foreign bread flour. However, the effect of
delay of aging was found after the fourth day.

key words.domestic flour, Yukichikara, Haruibuki, baking quality
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Development of Manufacturing Method of Bread

Appropriate for Nanbukomugi

SHIMAZU Hiroko,SEKIMURA Teruyoshi and OHSAWA Junya

Nanbukomugi should be more used for bread, in order to expand demand for it. But, its
aptitude for bread is not equal to all-purpose flour in terms of the quantity and quality of gluten.
So some contrivance is necessary for manufacturing bread. Therefore manufacturing method of
bread was studied appropriate for the characteristic of Nanbukomugi. As a result, we obtained the
following method: mix for five minutes at low speed, then add oil and mix for about two minutes at
low speed. Adding egg and sugar at small percent gives better taste evaluation to lean bread.
Furthermore, adding malt extract also increases texture and taste. With these contrivances, we
made every effort to develop unique breads of Nanbukomugi. Taking advantage of its simple taste,
four types of breads: muffin, bagel, chestnut bread and melon-shaped bread, are proposed to the
manufacturers in our prefecture.
key words : Nanbukomugi manufacturing method of bread
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Paper-like Food Production from Starch

SEKIMURA Teruyoshi and SHIMAZU Hiroko

Eleven kinds of starch were examined gelatinization in viscography to develop paper-
like food that combined flour, starch and sea foods powder. Six kinds of single seats and
five compounded seats with potato starch were manufactured from those flour and starch.
As the result of these fried seats, any single seat did not puff, though the compounded seats
puffed up with tendency of bending out one side remarkably.

key words:paper-like food, starch, viscograph, gelatinization, puffing
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Investigation of Softening Technique for Fishbone
on the Processed Foods of the Fish

TAKEYAMA Shinichi, OHSAWA Junya and TOYAMA Ryo

We investigated the technique of softening the fishbone on the processed foods which
were cooked by microwave after the process of freezing or boiling. As the result, both of the
process under ultrahigh pressures and the method of soaking in green tea infusions had
weak effect on softening the fishbone. In the sensory test, retort-cooking (115 ,5min.) had
effect for softening of fishbone, and had no problem about the anxious retort-smell.
key words softening of the fishbone, ultrahigh pressures, green tee infusions, retort

cooking
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Manufacturing Tests of Barnyard Millet Miso

HATAKEYAMA Makoto and SAKURAI Hiroshi

Thepurposeofthisstudyistheestablishmentofbarnyardmillet Koji-makingandthesearchof
salt tolerant yeast thathasaflavormatched better with the taste of barnyard millet miso. Itturned
out that we were able to make barnyard millet-koji like rice-koji in nearly equal conditions. The
enzyme potencyofbarnyardmillet-koji is higher thanthatofrice-koji.Sothat,theenzymepotencyis
sufficient to manufature miso. The salt tolerant yeasts RM13 and RM14 for barnyard millet miso
were selected out from the good yeasts of our in-house stock. In manufacturing tests of barnyard
milletmiso usingtwoselected yeasts, themiso using salt tolerant yeastRM14wasevaluated highly.

key words  barnyardmillet miso,Koji -making,salttolerant yeast
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(%) 217 185 20.9 RM13
a 1984 1997 1507 RM14
G 264 253 185 MS30
CAP | 7054 7092 4992 MS53
U/g
SW TN M Acid pH DS Alc
) | () | () | () | (%) | (m) ) | (%)
447 | 113 | 202 | 228 | 040 | 192 | 51 78 [ 13 161 | 042 | 0.38
RM13 431 | 119 | 216 214 037 | 196 | 51 116 | 14 154 | 043 | 0.39
424 1 109 | 205 | 207 | 032 | 205 [ 5.0 123 | 18 112 | 043 | 0.38
439 118 | 212 | 223 | 039 | 19.7 | 51 104 | 08 158 | 043 | 0.39
RM14 439 | 113 | 205 | 215 | 036 | 207 | 51 114 | 11 126 | 043 | 0.39
418 | 110 | 207 | 203 | 035 | 222 [ 5.0 129 | 09 95 | 043|037
Sw TN N Acid DS Alc
(p mol/ml)
Asp | Thr | Ser | Glu | Gly | Ala | Val | Met | lle | Leu | Tyr | Phe | His | Lys | Arg
782 | 301 |520 (977 (386 |[607 |467 75 503|771 |[344 | 367 80 |[599 [ 668
RM13 770 [263 | 461 [941 | 352 |574 |419 60 447|638 |[234 |329 68 |[528 [579
741 | 210 [392 (825 [320 [506 | 349 45 [377|545 | 204 [ 258 47 | 415 |[485
802 | 286 |501 |[992 (382 [589 |444 65 |452|668 |255 |[350 80 |[562 |[619
RM14 846 | 269 | 486 |[941 [375 [600 |[430 55 448|653 |[246 | 326 72 [ 506 | 542
846 | 223 | 425 (878 |[345 [549 | 365 44 [ 398|564 | 200 [ 269 53 [ 405 | 467
Asp Thr
(mg/100g) Ser Glu
Gly Ala
Val Met
e Leu
16 342 25 35 ND Tyr Phe
RM13 16 321 27 34 ND His Lys
11 328 39 35 ND Arg
16 352 23 39 ND
RM14 11 331 20 25 ND
11 334 32 33 ND
19 257 15 40 31
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701 204

Y104

Y104 701

Selection of Good Sake Yeast

TAKAHASHI Tohru, KOHAMA Keiko, YAMAGUCHI Yuko and SAKURAI Hiroshi

We attemptedtoselectthecharacteristicsake yeast fromthe204mutantsof Kyoukai
no.701 stored in lwate Industrial Research Institute. As a result of tube culture and sake
brewing, it appeared promising that the strain of Y104 produced more malic acid and

isoamyl acetate than the Kyoukai no.701. However, we require further studies of Y104 for
tolerancetoalcoholandlowtemperature.

key words : sakeyeast,Y104, Kyoukaino.701
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Improvement of the Fermenting Condition

for Red Apple Wine Made from “Maypole”

YONEKURA Yuichi and SAKURAI Hiroshi

This is a test of the brewing of the red apple named “Maypole”. This wine has a clear
red color and a fresh sour taste, so that is promising as a new product. But this wine
was too slow fermentation. The cause is that this apple is poor in nitrogen. And this
juice is quickly fermented with about 0.1% ammonium added.

key words: apple, Maypole, wine brewing.

Type No.1
50ppm
M-60 30
Kgf/cm? 100ppm
30ppm
YP-90B
pH
2002 ( )
8L 121 15
2002 2003 Saccharomyces cerevisiae W-3
25 3
2003 5% 18
Brix.11° Brix23°
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50ppm 18 2004 1
23
pH 35 pH
pH3.5 2002 2003
1% 1
2
10 2002
10 Aszp  0.969 2003
5 0.538
Aszxp  0.058
1L
(Brix.) 22 23° pH
EC-1118
0.4g/L 15 —
50ppm Brix. 0.5° /day
Brix.11°
— 21
Brix.13°
0 1% 43
500ml 5.7% 7.5%
— 0.3%
2003 () As3o 0.589 0.4
3.7 17
0.1% 16 Iﬁ.iil
5L Brix.23° 15
1g/L EC-1118 14
2-5-1 £
12
- 11
2 3 10 1 1 1 1
5 10 10 20 30 40
H Az As3o
(%) %  @rix) P *) (x5) (x5)
2002 70.2 1.044 5.3 10.7 2.83 1.61 0.590 0.969
2
003 71.7 1.043 5.8 10.7 2.86 1.60 0.338 0.538
72.3 1.036 4.8 8.0 2.93 1.17 0.105 0.058
- 1.056 7.1 13.2 3.22 0.69 0.076 0.079
- 1.053 8.0 14.0 3.29 0.68 0.131 0.135
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H Az Aszo
(%) (%) P (%) (x5) (x5)
5.7 1.036 11.7 7.5 2.99 1.29 0.499 0.589
7.4 1.031 10.9 6.0 2.97 1.51 0.060 0.115
- 7.0 1.030 10.5 6.3 3.32 0.80 0.041 0.026
- 6.0 1.039 125 8.4 3.37 0.72 0.043 0.041
24 _
——
20 _‘_pH pH 29
X * Brix.13.1
@16
N 10 Brix8®
12 \ \“"\la‘ 10 18 Brix.9.2°
8 1 1 1 J—
8 15 22 29
0.001%
0.01% 3
Brix.
24 01 1%
10 Brix. 10°
20 \
X
5316 AN ~—
—— “\\ 2002
—8&—0.001% . o
12 —a—0.01% Brix.13 0.1%
o X 25
——1%
8 1 1 1 1 1 1 6
3 5 7 9 11 13 25
17
6 8% 6
9% 2002
24
§ _
20 % -
—— -
| Y\\\’X‘\’* 3
<16
& \ \‘%’;\%ﬁ
12 I
8 1 1 1
1 6 11 16
0.1% 1%



10
0.1%
1%
2002 2003
2002 2003
2003
2002 2003
16 | 18 | 27 | 6.1
19 | 16 | 21 | 56
. 11 | 16 | 25 | 52
) 11 | 19 | 25 | 55

52

0.1%

1)2)3)
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Properties of Soybeans Grown in Iwate Prefecture
for Processing Tofu

YAMAGUCHI Yuko, TAKEYAMA Shinichi, SASAJIMA Masahiko,
SEKIMURA Teruyoshi and TOYAMA Ryo

To clarify the processing properties of 8 cultivars of soybeans grown in Iwate prefecture
for tofu, general composition of soybean seeds and some properties including gelation of
soybean milk were investigated. 7 cultivars of soybeans were suitable for processing

juten-tofu. Furthermore, all cultivars were characterized by aptitude for processing tofu.

key words : soybean, tofu, processing
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Development on Distribution Map of Degrading Microorganisms
for Suitable Application of Biodegradable Plastic

YAMAMOTO Tadashi

The fixed quantity of bacteria of polylactic acid, poly hydroxy butyrate, poly caprolactone was done for
the soil in Iwate and Akitaand Miyagi in order to accurately estimate the degradability in the soil of
biodegradable plastic. It was proven that equivalent biodegradable plastic degrading microorganism in the
soil in the each point with another national region existed. Astheresult, it was proven that the reason of

retarding the decomposition of the biodegradable plastic was not being accumulated there small.

key words biodegradable plastic, degrading microorganisms, poly actic acid, poly hydoroxybutyrate, poly
caprolactone
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1 (CFU)
1
1mm
1 x10° g
5
PB 30 8&| 75| %67 7| 1307 13| 169 19
5
PCL 320 2] 87| 267 27| 1307 126 14
5
PHB/A 9150 10 40| 4%40 40| 1070 4 D0 4
5
PLLA10000 4300 0 2l 2% 2| 400 1 1 0
5
PLLA2000 4300 1 U] 2% 5| 400 1 25 1
g )
m?
10
19
0
2.1
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Development of the Microor ganism Separ ation Method for a
Raise in the Nitrogen of Compost

YAMAMOTO Tadashi

In order to advance effective use of a compost , the technology of holding a nitrogen ingredient was
examined. When disassembling a compost, the judgment method was examined as searching the microbe
which holds nitrogen to the microorganism inside of the body or the outside of the body. By combining the
protein dyeing method and a soft agar multistory method, the possibility of the judgment method
development of an easy high nitrogen production microorganisms was able to be found out.

key words : microorganism, compost, protein
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10m?

Screening of Conifer Bark - Degrading Microorganism
YAMAMOTO Tadashi, ONODERA Kazue

The degrading microorganism was examined in order to decompose lignin. The lignin-
degrading microorganism retrieval test did the soil that conifer bark compost and Japanese
lacquer chip of the marketing were piled up with the separation source. Some
microorganisms were found in the selection which made the decomposition of the pigment
to be an index. And, the comparative test by the difference of addition nutritional factor of
the conifer bark of about 10m? is advanced on the high-speed composting of the conifer bark
as preparation test to the field scale.
key words : lignin, degrading, microorganism, compost, conifer, bark
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GAM

37 48
5
0.03 RBBR
0.5 25 2 7
1 14
0.03 RBBR
(kg) (kg)
(kg)
(kg) 1
C1| 1,000 0 1,000
25
c2| 1,000 10 1,010 5 7 14
C3| 1,000 10 1,010
C4| 1,000 0 10 | 1,010
1/10 1/100
C5| 1,000 10 10 | 1,020 15
C6| 1,000 10 10 | 1,020
B1 1,000 © 1,000
B2 1,000 10 1,010 1
14 9
25 2 7
Jr. TR52
14
50cm
1/10
. 1/100 15
3 NBRC 9791 Coriolus
versicolor NBRC 30340 Coriolus versicolor
ATCC 13368 Bcillus megaterium de Bary
TECATOR
uUv200
1035
R
1g 105
RBBR 595nm 10ml )
L 10ml
pH
121 15
10g 10ml
25
pH
LECO SC144DR
4
37
6
48 BCP
37 48
205nm
37 48
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a- , I

6 |

5 |

4 |

3 |

2 |

1 |

0 1

1
) o | (
o (
RBBR
ATCC 13368 Bcillus megaterium de Bary 1
5
2
RBBR 3-3 2
NBRC 30340
RBBR RBBR 3
Kenkyou bl Kenkyou b2 Japan a
> Coniffer ¢
2 6
CN & & [

a-1 2.41] 36.65| 15.20| 1.11| 0.18 41.32 0.81 4592| 28.43 4.93 12.55
a-2 3.53| 38.69| 10.96| 2.47| 0.21| 43.68 0.79 44.88| 27.49 5.00 12.39
a-3 8.74| 34.96| 4.00{ 1.18] 0.30 37.18 1.05 47.34) 27.95 5.07 14.32
a-4 2.36| 37.56| 15.95| 0.98| 0.16] 41.27 0.60 47.66| 28.77 5.32 13.56
a-5 10.56| 39.36] 3.73| 1.00f 0.25 38.44 1.46 45.40| 27.39 5.35 12.66
a-6 7.61| 36.81| 4.84| 1.27| 0.23 39.71 0.90 45.63| 30.05 6.00 9.57
b-1 3.08| 37.89| 12.30| 1.62| 0.15 39.29 1.54 53.15| 28.56 9.26 15.32
b-2 493| 39.03| 7.92| 2.51] 0.15| 40.84 1.64 53.58| 26.39 6.28| 20.90
t-1 7.91| 37.13| 4.69| 0.81] 0.20 41.23 1.14 40.68| 28.37 5.08 7.23
a-0 2.09| 41.03| 19.62| 0.73] 0.21 37.08 0.58 47.39| 30.35 4.22 12.82
b-0 2.65| 42.73| 16.15| 2.76| 0.13 32.04 1.33 49.19| 30.12 5.17 13.9
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1
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1/100
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Quality Evaluation of Brown or Germinated Rice
Using Chemiluminescence

KOHAMA Keiko, MIURA Tatsuo and FUJII Masato

To evaluation of quality of rice grain, chemiluminescence (CL) production was tested. CL
intensity of brown rice grain that had been stored for two years were higher than that of new
harvested. In addition, TBA value of old grain aso higher than that of new grain. Furthermore
we measured quality of germinated rice that was stored at room temperature, with or without
deoxygenating agent. After six months, the agent affects to flavor and taste for quality of
germinated rice. Acid values of fat were 0.7 and 5.1, with or without the agent respectively.
The lower CL intensity of germinated rice without the agent may be attributed to degradation
of lipids, vitamins and proteins. These results suggested CL analysis of rice grains was simple
and useful method to evaluate their quality.

key words chemiluminescence, brown rice, germinated rice
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(pH3.5)7.5ml
250pl  5mmol

2ml
(TBA) 2mi

2)

0./C0. analyzer (TORAY
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0.07
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g 005
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2.2%) ( 18%)
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02 (%) COZ (%) (KOng/g)
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The New Products Made from YAMABUDO

Collected in lwate Prefecture

YONEKURA Yuichi, YAMAGUCHI Yuko, KOHAMA Keiko

and SAKURAI Hiroshi

It was considered the possibility of new products about wine in less sour test, jam

with pectin of this rind, seed oil and vinegar made from YAMABUDO (Vitis coignetiae
Pulliat) collected in Iwate Prefecture. The result was the possibility of the wine by
Maceration Carbonic (MC) brewing, the jam strained by Pulperfinisher, seed oil and

vinegar.

key words: YAMABUDO (Vitis coignetiae Pulliat), wine, vinegar, seed oil
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HP5980

HP-INOWax(Cross-Linked PEG)
30 x 25004 mX* 0.54 m
30cm/sec

1.5ml/min constant flow
150 (1Imin)to200 at15 /min,
t0 250 (Imin)at2 /min

(60:1),0.54 1

220

FID265

25g/l in methylen cloride

pH2.7 45

Acetobactar aceti IFO3281

30
130rpm 3
5.5%
pH3.5
60
40ml
5.5ml
10ml
pH 2.7 45
100ml  fill up
30 130rpm
30kg
80 5
3 1 15kg
20L

50ppm
EC-1118 0.4g/L 20 25
80
EC-1118 0.4g/L
15 MC
25 8
(Brix.) 11° Brix.23°
Brix9°
20
pH3.3
3 50ppm
pH
1
2 3 5
10
18 2004 1 23
55%
1.2% 10%
55%
45% 22.5%
22.5% 11 %
11.5% 1.2%
mg % mg % mg %
Cl14 - 0.2 - - - -
C16 0.21 16.6 0.22 7.6 0.20 13.3
C16=1 - - - - 0.01 1.0
c18 0.09 7.6 0.09 3.2 0.04 25
C18=1| 0.50 40.0 0.46 16.0 1.10 74.6
C18=2| 0.44 35.6 2.12 73.0 0.12 7.9
C18=3 - - 0.01 0.3 0.01 0.7
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1 1
Brix.60°
pH
02 03
NC oH 02 04
MC 0.8%
@ @iy P o
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29 Brix9°  MC
24 Brix83°
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Characterization of the sake yeast Saccharomyces cerevisiae : Its increase of the activity of

general amino acid permease (GAP) and the effect on sake brewing

Keiko Konama, Yoshihito 10, Yuichi YONEKURA,
Tadashi YaAMAMOTO, Hiroshi SAKURAI and Junya OHSAWA
(Iwate Industrial Research Institute
3-35-2 Liokashinden, Morioka, Iwate, Japan)

General amino acid permease (GAP), which is nitrogen-regulated, transports all naturally occurring
amino acids in Saccharomyces cerevisiae. The activity of GAP is coordinately derepressed during growth
on poor nitrogen sources such as proline, and it is inactivated in the presence of ammonia or glutamate.
To analyze the effect of GAP activity on sake brewing, we examined a sake yeast with a high expression
of the GAPI gene by constitutive promoter. In sake mash, intracellular amino acid contents of the yeast
were higher than that of the parent strain except for proline during fermentation. With incréasing GAP,
changes in sake components were observed including high contents of isoamyl acetate and the composi-
tion of organic acids. Because of GAP inactivation, the parent strain was not able to grow on a
methylamine medium including proline as a nitrogen source, while constitutive GAPI expression
resulted in the utilization of proline on the same medium. Methylamine resistant mutants were obtained,
almost all producing a high content of isoamyl acetate. In one of the mutants, E 136, intracellular amino
acid contents increased during the sake fermentation test, and the GAPI gene was highly expressed
under a rich nitrogen medium compared with the parent strain.

Key words : % #{E R, General amino acid permease-

BB} (Saccharomyces cevevisiae) HSHIFIN AT
JBROB D AHRITIBICEE T 2 7 I BEER
X, HERRM ORI 2 19 FES ST Vv B,
WBEICB Y 27 S VBROWY AHE, RO S
JBRE EFHRKNIANDOHED, b2 HHIOHHEA A >~
WCEBEDALEILE BB O 7§ BREEY, £
DFEEE R & 2 BEORE & 8URR7 £ B
BADEED 2 ¥, BEERCERORECAS 2
Bhbz2ZEDMEENT WD, T d FEHEEM:

sk HFE
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DEWT I BERES (GAP : general amino acid
permease) 1%, S FRLAEABBKFECHL T, BT
R BHE 245D 72 ® D nitrogen regulation 1ZA & %
BEH LT B, GAP #fnT (GAPD) &, 7
VESTRING I VR E BT R EREOFHET T
FHglEh, Fa) rRv VT in EORKE T Tl
HENDLEOHH 2RI T 5D, FWEHNIE LIS
BOHMEE N T 2B TR E VRIS
TWR WV, RPIFE TR, GAPI ELT 2HRAIFEI
TuE - F - N TR U EREA R Al TR R
EANOHEERE L, &2, 7VYE=TO7 S0l
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THEZAFNVT ST 2 2FAL T, GAP
W E AR B R RS SWRE TH - 12D T
wET %,

KB F &

1. 73/ BERABREGET(GAP)ERBEK/D
1R
hex 7015 B RE(K 701) 2 YPD 85 #1 (1% yeast

extract, 2% peptone, 2% glucose) 2 THEE T
BEEL, BEERA VY A THE L % 3 Ytk b Fal
U720 Jauniaux 57 OIREC & 2 KBRS D GAPI
FEHS & D BEE R T IR D 5 B & U8 3 AR R
ZhZhn 20 HEHHREL, HIRBER SAdl v 4 + %28
tt 77 4 - DNA (5’-CTGTCGACAT-
GAGTAATACTTCTTCGTA-3, 5-CTGTCGAC-
GTTGTTCGATTCATTAACAC-3) 2 & H L,
PCR iz & D #iE & ¥ 7z, WIE & ¥ 72 DNA MR 255
B~R7 % pAUR 123 (&B5E8) o7rva- V7t
Fard—¥rae--F TR Sall 4 i i
LIe7 I RS FRER L, fERL: 79 R 2 RNz
&3 DNAKIR DY - 7 x> 22T GAPI &
BTWRTHZ 2R LI, BHRY F 7 A08
ZRAIVBZHEBFIC LD K701 ~NEBA LT, BINEGH &
LT pAURI123 D@~~~ H—TH B F —VvEF Ny
Y v A% 0.5ug/ml &t YPD 53 % A v 2 8 d5 Hu
#EE L7z (pGAP 1/K 701) 6

2. AFNT I TIERVRBREREDOIE

pGAP 1/K 701 % UF K 701 % YPD #ifd#5#h T 30°C,
1B L, BRATHEER LR, AFLT7 0%
BEBETEAT0) U RHHEPE L L YNBK#
(0.16% yeast nitrogen base w/o amino acids and
ammonia sulfate, 2% glucose, 0.1% proline) Z[&
BE2HALTICTHREL, 2 HEOAHER2EE L,
ZHREFUT X 2 XA F VT S VT EBEREDBEIZ R D &
1247 o 720 10ml @ YPD ¥z K 701 % MR
L, 30°C, - BB, WEIAKT 2 BIYEHE LB
2y, 5%BILFNRAY Y ANT 5+ B (EMS) %€
CERIREYR (pH 7) T 30°C, 45 REMBIET 5 T,
6% FABEET vV v A TEMS 2 Hf14%, AUHEERE
% 2 [l U T YPD ¥R T 30°C, — BRI
L7ze RIZAFNT & VRE0 FEOFIREH T E
TIRER MR E RS LT,
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3. BB A AEKER

IMEA D RER T BER © D HE® 125 T2, #BK 1kg
(X6 70%) O/MEA % 3B % pGAP 1/K 701 }
VK701 ZRIWTHM LTz %72, A F LT 3 Uit
M2 BARITARK 100 g K U 1kg D /N 3A & ERER TEY
fili L7z HAARE ZKEE, ¥IWR, WD 215Ce LT
¥R 12°C, BRI 10°CE 2 5 & 5 A 217w, &
#®2EIEIX D SiRZ-ENC 1°CF 2 R, BB ShE»
15°Ce%b &5 Liz, W21 FIELc@mLNME 7
AT =1 & B IBHGE & > TR L7z, B0
- MRS, T8 - VAER, BRURSEIIEB
FYFRE ST (> TR LTz 7 S BRAHER
X7 2 BREIBISMTE (JLC-3000, FIAETH) %,
BB 2 VR BB HTEE (S-3000, HiF(E4L
B AW THIE Lz,

4. BifRNT I /BRRE ORI

WME0 7, 14, 21 HIBicy> 7)) > 7 2594060, B
RIRANO 7 3 VEREZHIY UL, Bl siddta s
DH B, b3 H X DR, 10% ) 20
v (TCA) ThiH%, YxFnrr- 572 TTCA
PRI Tl T —F V2B E, 20mM RS
THA LR E 7 3 VBREIBISEHC & D O L7z,
B7 I BEROBHEZHBNBY 2 VBE L Lz,
5. GAPI RizFEFEDRE

Total RNA 1 Schmitt 59 O AEIZ & D, HEE
BF% YPD R TR USHSOMEIc B L 72 b
OB, TAH U RSN & BB KENC T4
BEL, 7 A0V ATV ViR Lz, /- ondg
7Y ¥4 ¥--¥ 3 ~iX DIG DNA labeling and detec-
tion kit (B ¥ a « ¥4 77 /A5 4 v 7448 %A
WTRHILT:, 7o~ 7%, PCR T GAPI #EET-O
B TERS 2 IR L 7 DNA WK 2 Rlvie,

KRERRUEER

1. $AAHhTO7 I /BREYAKREIL L BESHE

Fig. 112 pGAP1/K 701 ¥ K701 % Al v T# k1
kg O/MEAHBRER B LML 72 & & DFBEHF R E AL
7zo 2HROBIBRGEICIBHE R Z X H O N T o),
%7z, W7, 14, 21 EIElOBRIRANT & BEL2
Table1 12739, K701 LB L T, % DIAEIZHHS
P pGAP 1/K 701 DHWBE o Tz, B b HABNT

B (2003)



JINIEE © BV o KA« LA < B AE L 7 S ESERARSEL U 7 IEERL O RS L BEE A DR

Table 1 Intracellular amino acid compositions of the yeasts in sake mash

Amino acids (umol/10® cells)

7 day 14 day 21 day
K701 pGAP1/K 701 K701 pGAP1/K 701 K701 pGAP 1/K 701
Asp 24.6 36.1 88.5 107.8 7.5 14.7
Thr 37.8 41.9 67.8 90.5 16.5 16.1
Ser 62.5 79.5 124.0 224.6 26.2 38.2
Glu 648.2 655.6 1167.3 1471.9 197.3 324.0
Gly 190.4 262.3 257.0 482.3 45.1 115.5
Ala 1163.8 1389.4 2328.5 2999.4 555.2 980.4
Val 61.7 91.1 74.2 107.2 10.1 15.8
Cys 40.9 37.3 225.0 232.7 99.1 142.3
Met trace trace trace 4.6 trace trace
Ile 42.8 59.3 82.1 137.6 16.3 41.0
Leu 43.9 60.2 81.5 140.2 11.8 22.9
Phe 13.5 22.3 28.1 69.3 4.0 7.9
Tyr 20.4 48.3 28.4 49.0 6.1 8.5
His 125.9 158.9 293.0 393.3 92.3 137.6
Lys 132.3 219.8 263.1 494.6 49.2 121.5
Arg 334.3 299.9 368.8 517.5 51.2 113.5
Pro 58.7 23.5 281.1 77.5 12.2 2.4
Total 3001.7 3485.3 5758.2 7600.0 1200.2 2102.3

300

250 p

200

150

2

CO evolved (g)

100

50 |

0 S 1 1 1 1

5 10 15 20 25
Time (days)

Fig.1 Time course of carbon dioxide evolution
from moromi during sake brewing.
Symbols : - O-- K701, -@- pGAP1/
K 701

S BIRENE W 14 FE LR, b2amHcE
S TH7 I/ BBEII K0l IclERT2HBEE T
RS h T, GAPIEEZT 2ERBEI¥ L L
ED, HEOL AR THERERIOT I/ BIND AL
BN T 5 2 L8 HTH Y, GAPLEGZT D

Bk HEeE
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HERRIFEBC & 2 b 2 AR OBEZ R FE R R 2
Elbhot, AMZ6Y I L BRMT & BB AR
DOREBIRE Al 8RETYH, ) Y VB BRSO
HTRBFCEBERRNOBEIRAD SN T, B
BNOET I /JBEEO>VTR ) Y E2RE
pGAP 1/K 701 D/ MR D 2 WikErolz, 70
B e R FOE T (PUTY) 1% GAPI &K
T~ & [a]8E1C nitrogen regulation #%13T8Y, 7~
EBTRINY I VR EOFA T TCRIIH S, &
HKEMN TS0 U ThIEH I ST, WA
HETD b7 a ) ARBBIEEER TS S
RPIZEHHE LTOHFFIRIE N DY, LTzdo> T,

GAP T oA L DBRBHNDO VY 3 VERBE b
FEIT LT, 70l VEREE RSS2
JTHEN T T ) BN LT S REENY D B,
Y72, bAAATE T VZT I BIRYAAIET
AT B B 534, pGAP 1/K 701 2 8w T ik GAP
EHORAI T ) USEERNICRD A LR, B
HFHIC L VR ENTRIBNT ) Y REHBT LS
B 5D d LIk,
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Table 2 Analysis of sake brewed with GAPI gene
constitutive expressed yeast

Strain K701 pGAP 1/K 701
Alcohol (%) 19.8 18.2
Acidity (ml) 2.7 3.0
Amino acidity (ml) 2.4 2.3
Lactate (mg/1) 558.9 579.6
Acetate (mg/1) 62.4 50.1
Malate (mg/1) 535.7 723.5
Citrate (mg/1) 125.1 129.0
Succinate (mg/1) 720.1 799.1
Ethyl acetate (mg/1) 97.7 122.7
Isoamyl acetate (mg/1) 5.9 10.9
Isoamyl alcohol (mg/1) 180.5 189.7
Ethyl caproate (mg/1) 1.5 1.5

2D & QBB O M OME KR CH BB AR %
Table2 v U7z, — MOMEICIZAE 2ZMBE 6 h
o To b, FHEERAERRIC B VLT Y v T EREE S
1.4 5% <%0, BRREEBMEL 23 EHAsL 5>z,
1kg O/MI5AH Z2FE DR L 2 SEIR DK B 5
120 ERESKRIMNC DOV TIIRERL T X 5V EDSHINS
BIHED A SN, RHCGEERTH DB YV 7 I v
BRI T 2 fERBERAL Tz, RN T 3 /8
BN U 723580212 Ehrlich B & 2 &k 7 v o
- VDERNDEEDERENDD, AV T IVT NV
I-VERZIEBEREBA SR ho Tz,

2. AFNP I UTEERARTEEOBIES Y

GAP1 BT, 7Y E=7HET TR S h
L5, HBFFEE S L L YNBEHICT
VEZTDT IR THBERAFNVT I VREMLEE
#, GAPI BET OFFHADOEN & o> THE WHED
AoNDZ EBTRE NI, pGAP1/K 701 & K 701
LD YERHFEE LEHICBTEAF LT S
it DHEE % Table3 R Lz, A F LT 3 ¥ 50
mM O EE TKT701 O 4:F XS 2 2 7228,
PGAP 1/K 701 i I3RS 2 b o Fzo - F7, BFPDS
E'E % YPDEHUCB W TR A F V7 § > % 100mM
WL 7283 b K701 348 220 R d o1z,
IhoDREIE, Tu) Y RSHREE L, 2T
W7 IV DEL N TIE GAP 3 % 3207 T 4: &5k,

Table 3 Differences in methylamine resistance

Viable cells number

Strain -
Methylamine concentration (mM)
0 50 100 200
pGAP 1/K 701 1.3X102  1.1X10? 23 -
1.5X10? 7 - -

K701

fanzy, GAPIEMT 2R SHBRIE 2 2
ETTa) YBRYAEFNTRILEh, S HWECR
5ZLERLTVS, LIdoT, ZhixiEEcihn
WEREBIE CRIRIWEE R 7 X BSE RO L L -3
R EIERGEE H 2 1o £ 2T, EMS LB %
TolBRl» 5 X F U7 3 > 100mM % & te IR
MU AFE R RE R B IS U o th, WA ARB L,
30°C, 3 Elffiftiiies U CAE BRI 22 3R L 12,
BT F A8 (Brix 15) T 13 FIREL €, 8
HMERSOLHFERL, 7ha- VAR DT R
14 BREFBEIK U T, BIRU T2 14 B 2K 100 g D /hH:
ABBRBRIH LT #80% Table 4 127Utz BUBGR I,
FEEAEDERBRIZBWT pGAP 1/K 701 12 & 3 f:
AHEFU LRI SNz, TRbb, BilA Y
7 INVEER I HERE K701 LRI ETHD, 2
EUFDb Db B ENTz, - T, HEERERTIXY >~
TEREFIIHEPREKT01 LV EWEEZRL, B
BB IEL, YO UTOEED DDA SNz, /¥
AT7- 58X D HEERB (K701 ZHARTRWO,
RSN, 45 X) OFESE, BERA V7 IVEROE W
E136, E208 D&MlidsE 4 o7z (Tabled)o 2D D
b, BERICEESERC S, B OFRLEB8DH S
ZETHROBEMOE o7 E136 12D WTHRXK 1kg
DHAHEIHEL T2

3. ZTEKEL OMESHL 7 I /BSANOE

it

E 136 2w T 5 h 2 BB D 43S % Table
51 LTz, BEREIRIZ K 701 R TIEE A EE D
S o t, 13612 & 2 BB 0 & B ERHLAR 13,
100g DHA S L FIREY >~ TEREE b3 1.4 457 <,
BERRIEEEDME S 22 D BN A b e, FRURSTH
HEERA V7 S VBB ORI A H ST, %72, E136
EKN01 D7 3 BERMORE 1kg HAAKD b
HHHITHES 27:0, B 12EHED 25008

B i (2003)
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Table 4 Analysis of sake fermented with methylamine resistant mutants

Strain Alcohol Acidity Amino Acetate Malate Isoamyl Isoamyl

acidity

(%) (ml) (ml)

K 701 16.1 3.5 2.9
E 005 15.8 3.7 2.7
E 031 15.1 3.3 3.0
E 061 15.6 3.7 2.5
E074 14.9 3.8 2.5
E103 13.8 3.2 2.3
E117 14.5 3.8 2.5
E 136 15.2 3.3 2.9
E 139 16.3 3.3 2.8
E 140 15.5 3.6 2.8
E 144 17.1 3.5 2.7
E 156 14.4 3.0 2.8
E 162 15.2 3.2 2.9
E 183 15.5 3.3 2.9
15.7 3.3 3.0

E 208

BEZSMBEL, WRARNODO 7 & BRI 2815 LTz,
ERB6 WO CWBANDO Y 3V BEENE WL
(Table5) Z s, XFN7 I Vit rig@e LT
7S BREEMDOBIA U 7 B B BERIBETH D,
GAPL BART % WA < F5 3 & ¥ 72 858 (pGAP 1/
K701) & [HBCEERR 1 Y 7 SV OF D 83250 0 Tl
DOEUBEC SN2 WE2EZ 2 LB TE T2, Bl

5PN, NN FEL BB REET 2720, 2
FNT S Uit RV T I RY P BT v E
=7 BIHRERE L TWw3, COLrsEoshTns
BERNC & 2 BRI S, AN RSS2 L b
bz, VU ITER, BEEEA V7 I VEESE L, E/A
HSRWERE SN TS, ZOEEBA VT ILT
VA= VHREREREIZ LA EEDbosTukn, »
V7 3 F Y7 - ¥ nitrogen regulation 213 T
D, RO WE SN2 ILHOME» b Lk
Wy,

BEERA Y7 IV, AV T IVTLaA-LET 2T
WCO-ARHEELTTNVIA- VTPV N FT YR T
7= RiLoTHRENDY, BEEA V7 S V%5
GEEE DD, HEATHLAV 7 IV Va- LE:
ZRMEE 2 HEIE ST w2, Ashida 59 13
A Y y7rusitkic D, KAEIS® I, »

FE s

acetate  alcohol
(mg/l)  (mg/D)  (mg/1)  (mg/1)
141 824 3.1 155.4
131 846 4.3 167.3
112 798 5.2 166.0
64 1141 4.4 145.9
149 1394 3.3 207.3
30 967 4.7 167.9
69 1179 5.8 162.3
35 1120 7.7 172.5
69 1269 3.3 143.4
159 809 2.0 139.5
135 909 3.1 149.2
20 1021 3.3 159.1
48 944 5.7 152.3
41 808 3.9 148.8
70 998 7.5 179.4
Table 5 Analysis of sake fermented with mutant
E 136
Strain K 701 E 136
Alcohol (%) 19.8 19.9
Sake meter —4.5 -7.0
Acidity (ml) 2.7 2.8
Amino acidity (ml) 2.2 2.3
Lactate (mg/1) 510.3 529.3
Acetate (mg/1) 30.0 10.1
Malate (mg/1) 685.2 931.2
Citrate (mg/1) 87.3 104.0
Succinate (mg/1) 538.9 585.7
Ethyl acetate (mg/1) 88.6 99.8
Isoamyl acetate (mg/1) 6.4 10.2
Isoamyl alcohol (mg/1) 196.9 194.9
Ethyl caproate (mg/1) 1.5 1.5
Intracellular amino 8.2 11.3

acid concentration
(1#mol/108 cells)

Intracellular amino acids analyzed with yeast cells
isolated from sake fermentation on day 12,
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K701 pGAPl/ E136
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K701

Fig.2 Expression of the GAPI gene in a mutant

strain.

(A) Electrophoresis of total RNA, (B) Nothern
blotting using DNA fragment carrying the GAPI
gene.

Cells were grown in YPD medium and total RNA 20
ug was used for each lane.

= VTR R R I BRI B W TELD A A
G N Da 4 Y OB AL RS LickY, *
NENA YT INTNa- VOBIMEHRELE L TWDS,
AHFETD GAP ORI S> B4 V7 S v D
Himxzhs b 38 e 28z s 150, 7
T NT YNNIV RT 5T EHEEDOZE LI DWT
bR T IR R-bn3, -4, BFERIZT7 2F 1
Co-ADERERDZ NS, bZATOT EF I
Co-A ¥ > % — B OA S BIRRBH ' O BERE % 3
ER B LI/PHBEINTEBD, GAPEREBENOT v
FI Co-A B REWE DV T HHKRBENE Z A ThH 2,
g7z, VYITBBEDOFFICOWTY, 4R IBik
BHRTHB) VITHTE Fus - ¥ADEEL2SD
T BE BRI TH B,

4. TEHKE136 D GAPI ZiEFEEOEL
E136 i3 2 THRIBNT I/ BBIEESHIAL
TEY, 73 /BEAEEISHALTVWEHDERDbAR
72o LD L, GAPIEBEZET REG V)V THIE I
X EZ I TwBE L bI, BFREL Y VB
XBEMiEZITBY, 7VE=7RINVSY S VRl
EQEHFFAT TR Y B2 200 TAGHE &
B3IEBHEENT VLY, My TaEe-- T
»H3 ADHI BT 70 ¥ - ko THES ¥
PGAP 1/K 701 THHRHENOD T I/ BRIERE O _F 503548

79
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BEC2fiERI L Y E oD, 20k LEbhs,
S U7z E136 O GAPL 5T BSEH LV~ TOE
Mo TREOLEFERLD /- Tuy 54
YW KV RIT o (Fig. 2)o Z4HEEE &
YPD I THRE LSS, K0l ksaoh3 XS5
GAPIEET OEEZMH & hTwv 3 58, pGAP 1/
K701 38 X U E 136 Tk I F5- LT w3 2 ka5
U 72 GAPI #Ef:T O FEH 13 nitrogen regulation
BT 2 EE ML T GIn3p, Nillpick>T
FlES N TB O, EFERTICOVW TR L 3 #
HDBHETH 5,

® 9

1. WRBRIOT S 7 BREUD A HORIA L R L DR
REESPIZT 5720, HE R F M HME < nitrogen
regulation IWHIB R BRE 2H - LTWw3B 7 3V BEE
B3 (GAP) WHEEIL CHE OZ LB REE I Y
ZHHEERE LT, GAPIBET # 7 va -5
t Fus F- PREET (ADHI) 7% ¥ - THHE S
B 7 BB (pGAP 1/K 701) i3, S0 % 3 ad1C
b7 S /VBOFBEMIIHMALTB D, BEHGRNDH
ZRERAONEho T, BHRNT IV BRIEE X b
2 HHA» A& TRIL, 73 BRI T 0
VY 2lR& ST RTOBESEHSD 2 Wiz AL Tw,
5o Nz BRI 2> 701 SBERF(K 701) 12 Hb~CHE
BRA Y7 INVBEMNEL, VY IBEDS  HERREE
BEVCHDTHY, FD OFR» S AL E &
Kol

2. TYEZT7OHELET T GAPLELT MG S h
5IEDS, TYESTDT IO THIAF VT S
YEREH, 0 RMKEE L ke, K701
& pGAP1/K 701 O4FH I H S iz, Z O
HEERIC LT, K701 28ke U, RREL k2R
KU Tzo A BT 2 14 256k % Al v TR 100g @
RBEE 2T o b 22, SRR O S 1X
PGAP 1/K 701 & R DOMERIDEL S iz, ZRHKD S
BHERA V7 IVERDE L, BEERMMORAE b
FWE16 ZDOWTHBK1kg DHRAAZEDIR LT
RS, RO R OCHEORERESE SN, b5AH
TORBNT S VERRERHIE LI L 25, Hohi
K701 HRTESH LT, /- ¥ Tovi 4 v
T X BN S, MRFERLLMTTHELNG D

B 1% (2003)
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BRI CHELHILAIL RT3,

X [N

1) B. MAGASANIK : The Molecular and Cellular
Biology of the Yeast Saccharomyces., vol. 2,
283-317, Cold Spring Harbor Laboratory
Press, New York (1992)

2) B. MAGASANIK, C. A. KAISER : Gene, 290, 1-18
(2002)

3). BBl &, HEMA, ABEE, H¥MEY 5%
B2O%%, 65, 19-26 (1987)

4) EARBOZ, BASBKRE, Fig B, &R
W FEBED A, 63, 289-295 (1985)

5 /IMZEEE, /NS, HIHIBEGG, BERS B
#h, 94, 141-149 (1999)

6) AESESE MY BRSO TEECYIERY, Yo
HilkE > % -, Hini, (1996)

7) J-C. JAUNIAUX, M. GRENSON : Eur. J. Bio-

o E Bme S

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

80

chem., 190, 39-44 (1990)

BB, INEFY, BE O, LIBEE,
MEGE, THEX:B#H, 13, 295-300
(1978)

BRHRERERR | 5 4 B EB AT S
TR, EIAERERS, (1993)

M. E. ScamritT, T. A. BRowN, B. L. TRUMP-
OWER ! Nucleic. Acids. Res., 18, 3091-
3092(1990)

AINFRAEE - B, 76, 705-708 (1981)

BId e, KIFZORE, dORIEHER, ZEHA,
PIRTERZS © BRI, 84, 413-417 (1989)

K. YosHioka, N. HasHiMoTO : Agric. Biol.
Chem., 45, 2183-2190 (1981)

BKBI &, HRMECEK, B OB, SR M 5%
BE1%, 67, 7-14 (1989)

S. Asuma, E. Icmikawa, K. SuciNami, S.
IMAYASU : Agric. Biol. Chem., 51, 2061-2065
(1987)

Tl (1A 2336, B 29, HilMEE:, Ryl
EA : BER, 95, 533-539 (2000)

S. Akamatsu, H. Kamiya, N. YaMAsHITA, T.
MorovosH1, N-G. Yamamoro, 1. ISHIKAWA,
N. Oxkazaki, A. NISHIMURA :J. Biosci.
Bioeng., 90, 555-560 (2000)

M. STANBROUGH, B. MAGASANIK : J. Bacterol.,
177, 94-102 (1995)



(Y] RyO0.5u m
@
®

Grinding of Insert Material
SAITO Hiroyuki HOTTA Masahiro IKE Hiroyuki

TAKAGAWA Takahito SHOUBUZAWA Yoshiyuki and IIMURA Takashi

Generally, precision machining has used grinding. In this paper, we described
grinding and evaluation of wear on grinding wheel using laser beam for insert
material made in Iwate Industrial Research Institute. From the result, we found that
Ry value of insert material was less than 0.5um and the value of reflected laser beam
cloud been evaluated wear of grinding wheel.
key words : composite material, insert material, grinding wheel, laser beam

Ry0.5u m
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Application of the Vibration Cutting for New Materials that Are
Difficult-to-Machine
HOTTA Masahiro IKE Hiroyuki SHOUBUZAWA Yoshiyuki

TAKAGAWA Takahito and HIROYUKI Saito

We examined application by using the vibration cutting way of giving ultrasonic
vibration to tool edge, in order to work a new material that have the anti-wearing. As a

result, we knew that speeding up the cutting speed a little and slowing feed rate can
make the surface better roughness.

key words : vibration cutting  ultrasonic vibration
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The Soil Quality Inspection by the Image Processing

HASEGAWA Tatsuo, TAKAHASHI Yoshinori and OOWADA Isao

The consumers who show concern in soundness of the soil where agricultural produce is produced
have been increasing by the reason of the safety of food. The joint research to examine the quality of the
soil easily was conducted between our Center and lwate Agricultural Research Center. Though the
usual method is high precision, the soil inspection device has the problem that is high price and
inspection time are long. By the color of the soil acquired with scanner, all carbon content in the soil is
estimated and it judges soil quality. If only there are a personal computer and a scanner, it becomes
possible that the quality of the soil is estimated simply.
key words: soil quality, scanner, image processing
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The Development of Portable 3D Measurement Device

HASEGAWA Tatsuo and TANAKA Shinzo

Unauthorized dumping of domestic maximum in Iwate and Aomori is very huge and the removal
cost is estimated at 57.5 billion yen. The national burden becomes large in the natural environment and
the economy. The budget of the unauthorized dumping watch in each all prefectures is very large. The
prevention of illegal throwing away is more effective than to deal with it after the occurrence in the
natural environment and the economy. We developed the miniature measurement device which could
take pictures of aerial photograph for the natural environment watch. This device was developed as a
trial device to establish the base technology for which to realize the three-dimensional measurement of
the aerial photograph. This technology was realized as software, which used stereophonic vision.
key words: environment monitoring, 3-D measurement, aerial photograph
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15010360-2 JIS Z 9090 CMM

U(k=2) 1.72pm
CMM

Calculation of Uncertainty of CMM Gauge
for Performance Evaluation

WAGO Takeshi and YONEKURA lIsao

The newly designed wedge-shaped gauge was manufactured experimentally
according to 1SO 10360-2 and JIS Z 9090 for CMM calibration at a working
place. Spheres of several sizes are situated on the slanted surface of the gauge.
Design concepts included simplicity, ease of measurement, and small secular
change. We assessed the precision of the experimentally manufactured gauge: its
expandeduncertainty U (k=2) was 1.72 pm.
keywords:CMM,gauge,calibration,evaluationofperformance,uncertainty
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(Nd,Eu,Gd)-Ba-Cu-0

*K *Kk

(Nd,Eu,Gd)-Ba-Cu-0

(Nd,Eu,Gd)Ba,Cu,0, (NEG123) (Nd,Eu,Gd),BaCuO, (NEG211) 10mole%
0.5mole% 0 50wtk (oCcMG
) 22mm 9mm
30wt 77K 7T 30wt
77K 7T c 8000A/cm?

(Nd,Eu,Gd)-Ba-Cu-0

Microstructures and Superconducting Properties of Silver-Doped
(Nd,Eu,Gd)-Ba-Cu-O Superconductor

SAITOH Takashi, KUWASHIMA Takayuki, MIRYALA Muralidhar,
SAKAI Naomichi and MURAKAMI Masato

We examined microstructure and superconducting properties of melt-processed (Nd,Eu,Gd)-Ba-
Cu-O composite bulks. We prepared (Nd,Eu,Gd)BaZCu:SOy (NEG123) pellets of 22mm diameter and
9mm thickness with 10 mole% (Nd,Eu,Gd),BaCuO, (NEG211), 0.5 mole% Pt, and various amounts
of Ag ranging from 0 to 50 wt% using the oxygen-controlled-melt-growth (OCMG) process. The
irreversibillity field increased with Ag content up to 30 wt%, the magnetization loop was open at 77K
and 7T. In the sample with 30 wt% Ag, a large critical current density of 8000 A/cm? was recorded

even at 7T and 77K for fields applied parallel to the c-axis.
key words: (Nd,Eu,Gd)-Ba-Cu-O, Superconductor, M elt-processing
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Introduction of Universal Design to Table ware

MACHIDA Toshikazu, KOBAYASHI Masanobu, TOYA Yasuaki,
and NAGASHIMA Hiroyuki

"Universal design promotion enterprise” is carried out since 2001, which contains the example

development and making handbooks for the universal design, in order to introduce the universal design into

various daily necessities produced in Iwate. In 2003, 27 examples of table wares were developed, and the

handbook of introducing universal design was published.
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Improvement of Dynamic Characteristics of Japanese Lacquer
by Ingredient Homogenizing Processing

KOBAYASHI Masanobu, TOYA Yasuaki and MACHIDA Toshikazu

The influences of ingredient homogenizing processing to dynamic characteristics of Japanese lacquer
were examined. About four kind of Japanese lacquer before and after processing, the ingredient
composition, hardening time, adhesion and tensile strength were compared. The results are as follows:

(1) The shortening of hardening time was not recognized about all samples.
(2) Dynamic characteristics of raw lacquer improves by processing, but, as for the refined lacquer, strength

tends to deteriorate.

key words : japanese laquer, homogenizing processing, dynamic characteristic
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Influence of the Property of Bacic Castings and Surface Treatment
on the Quality of Colored Enamel Coating Film

YONEKURA lIsao and SAITOH Hiroyuki

We investigated the causes of the blistering appear on colored enamel coating film.
Consequently, we recognized that the thickness of enamel spray, drying velocity,porcelain
temperature and the time,are concern in appearance of the blisters. And we reached to the
conclusion that the property of basic castings, heat treatment and surface treatment are
greatly influence to the blisters.

key words : kitchenware made of gray cast iron, colored enamel coating, surface treatment
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Development of New Applications Using ZnO Single Crystal

ENDO Haruyuki, IZUMIDA Fukunori, KIKUCHI Toshio, TANAKA Shinzo
NITKURA Ikuo and KASHIWABA Yasube

In recent years, white Light Emitted Diode (LED) and blue violet Laser Diode (LD) using gallium
nitride semiconductor have become attractive for next generation lighting and large capacity media
devices. It appears that zinc oxide is useful as material for these devices.

A 2inch diameter single crystal of highly pure zinc oxide (ZnO) was developed by TOKYO DENPA
CO. LTD. for the first time. Iwate Industrial Research Institute has started to research
characteristics of ZnO and develop new applications. In this paper, characteristics of ZnO and
introduction to the ZnO Open Laboratory are described.

key words: zinc oxide single crystal, white light emitted diode, blue violet laser diode
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WEDG

WEDG

Manufacturing of Micro Precision Reamer
by Wire Electrode Discharge Grinding

WAGO Takeshi, NAKAYASHIKI Toshiyuki,OOISHI Atsuhiko
and ISHIKAWA Tomonaga

Micro precision reamer which could machine inner diameter of precision mechanical
partwithhighprecisionwasmanufacturedbyWireElectrodeDischargeGrinding(WEDG).
Precision mechanical products was machined on manufacturing line a part of finish
processing of inner using manufactured micro precision reamer by WEDG. As a resultthis
machining process were obtained good conditions and we found to adapt enough for
manufacturingdivision.
key words:WEDG,microprecisionreamer,finishprocessingofinner,highprecision
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Development of the Removal Technique of Manganese and

Chromium from Molten Cast Iron

TAKAGAWA Takahito, SHOUBUZAWA Yoshiyuki, IKE Hiroyuki

and BARAJIMA Akira

The effect of the iron oxide addition on removal of the manganese and chromium
from molten cast iron was examined. As a result, Manganese and chromium have decreased
as the amount of the iron oxide addition increases. However, the control of the silicon
decrease should be examined more in the future because silicon decreases similarly, too.
key words: manganese removal, chrome removal, cast iron, iron oxide, steel scrap
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Trial Production by the Utilization of the Unapplication
Resources

NAMIZAKI Yasuji and ARUGA Yasuhiro

The Iwate Industrial Research Institute came following technical consultation from the enterprises
about application etc, of unapplication wood, the wood that was discarded and the plastic films for the
agriculture that got worse. We reviewed it as the resources that are not utilized the material to solve the
problem that those materials have technically. We examined such a technical method that we use as that
biomaterial about resources. In order that the there are few cases it is used for the product is utilized
developing the environment capital assets that used carbonization etc, of wood, we experimentally
produced the product.

key words : technical consultation, unapplication resources, environment capital assets
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Study of Making Free Form for Traditional Nanbu Iron Casting

NAGASHIMA Hiroyuki, MACHIDA Toshikazu and IKE Hiroyuki

The Nanbu iron kettle which is produced with traditional making method, those of rotary form are
many from technical restriction, and, design was tend to become uniform ones. Then, in order to produce the
iron kettle of new designs, the method of the making mold which used new ideas where it is not restricted
by past making method, was examined. In this study, the iron kettle were succeeded in trial manufacture by
making the mold prototype of the accurate shape with the computer. As a result, the almost same time as the
traditional making method, it was possible to produce the uniform iron kettle of form being accurate and
wall thickness.
key words : Nanbu Iron Casting, Molding, CAD
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Study on Microstructure of Cermet Powder Layer Inserted
by Molten White Cast Iron

Hiroyuki lke*, Shoji Goto**, Yoshiyuki Shobuzawa*, Setsuo Aso**, Yoshinari Komatsu** and
Nobuo Konishi***

In order to improve wear resistance of white cast iron, cermet powder layer only and cermet
powder layer mixed with some metallic powder were inserted by molten 27 mass % Cr white cast iron
at 1773K. Various sizes of the cermet powder were adopted for the insertation. The microstructure of
surface and vertical cross-section of the inserted layer was examined to investigate castability of the
molten cast iron for this powder layer. The results obtained are as follows. (1) For the cermet powder
size of more than 3.4 mm, the inserted layer shows satisfactory metallographic structure. (2) For the
cermet powder size of less than 3.4 mm, many voids are located in the inserted layer and cermet
powder remain, but good metallographic structure is obtained by the addition of Ni powder or Cr
powder. (3) For the mixed cermet powder added 50 vol.% Ni powder, a compression method to make a
compact is available to obtain a good microstructure of inserted layer. (4) A suspension method for the
cermet powder in the mold is also effective to obtain the good microstructure because it is easy to
obtain a good admission of the molten cast iron into the cermet powder.

* *% * *%* ** **k%k
1773K 27%Cr
) 3.4mm
(2)3.4mm
Ni Cr

(3)50vol  Ni
)

**
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Vol.16 No.2 pp.67 73 (2003)

High-temperature Compressive-impact Fatigue Strength of Cermet Powder
Layer Inserted by Molten White Cast Iron

Hiroyuki Ike*, Shoji Goto**, Yoshiyuki Shobuzawa*, Setsuo Aso**, Yoshinari Komatsu** and
Nobuo Konishi***

In order to improve the high-temperature wear resistance of white cast iron, a cermet powder
layer mixed with Ni and/or Cr powder was inserted by molten 27mass% Cr white cast iron. The
microstructures of surface and vertical cross-section of the inserted layer were examined to investigate
castability of the molten cast iron. High-temperature wear resistance of the inserted layer was
examined by means of a high-temperature compressive impact fatigue test. The results obtained are as
follows. (1) The inserted layer with 50vol.% Ni powder or 25vol.% Ni and 25vol.% Cr powder shows
satisfactory metallographic structure, though the inserted layer with 50vol.% Cr powder includes some
micro pores and voids. (2) The wear resistance decreases with increasing temperature for whole the
inserted layers. The impact fatigue strength of the layer with 50vol.% Cr powder is highest in whole
the inserted layers at higher temperature side. (3) However, the inserted layer with 50vol.% Cr powder
shows many cracks connecting with the micro pores and voids after the impact fatigue test. Therefore,
it is important to make an inserted layer without any micro pores and voids by using smaller sized
cermet powder.

Cr
* *% * *%* *% **k*k
Ni Cr 27mass%Cr
Q) 50vol.%Ni
25vol.%Ni-25vol.%Cr 50vol.%Cr
2
50vol.%Cr
3) 50vol.%Cr

**

*kk
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Production of Charcoal with High Adsorptive Activity
from Waste Plywood Panel for Concrete Form

Hidetoshi HIRAHARA, Akira SASAKI Ken-ichi KANEHIRA,
Sumio AISAWA and Eiichi NARITA

A large quantity of waste plywood panel for concrete form has recently been generated with progress of construction industry
and its effective utilization become a social urgent problem. I this study, the production of charcoal from the wasie phywood
form and its adsorption characteristics were investigated. The virgin plywood form and the raw plywood material were also
examined for reference.  The plywood samples was first pulverized as a chip and carbonized at 500-1,000°C under nitrogen
atmosphere using an electric fumace,  The yield of the charcoal was slightly decreased with increasing carbonization temperature,
being about 30% at 800°C in the same manner as ordinary charcoals. The specific surface area of the charcoal was increased
remarkably at the temperature range over 800°C.  X-ray diffraction analysis reveals that the partial graphitization proceeded at
carbonization temperature range over 800°C, particularly in the case of the waste phywood form. In the experiments of
adsorption in aqueous solutions, the charcoal from the waste plywood form was found to have 3-5 times activity in the adsorplion
of alkaline dye (methylene blue) and acidic dve (orange [ ) compared to that from the raw plywood material and sbout 15 times
activity in the adsorption of bisphenol A which is one of endocrine disruptors.  Chemical analysis shows that the content of metal
jons such as Ca®™ Na' K* A and Total-Fe was considerably larger in the charcoal from the waste plywood form than in that
from the virgin plywood form and the raw plywood material.  Therefore, the partial graphitization of the charcoal assumed to be
accelerated by the catalytic action of the metal jons derived from concrete, which leads to the remarkable increase in the
hydrophobicity of the charcoal surface, viz. in the adsoptive activity for organic compounds. It was concluded that the charcoal
with high adsoptive activity could be produced from the waste plywood form without any additional activation procedures
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#EEE MB, ORODFH T 664.0nm & 4850nm Tha,
E AT = S = A (BPA; 2,2-bis (4-hydroxyphenyl) propanc,
CpHidOHY) B3 seSeit, @M 50, 100, 120 BeuF
150 mg/dm’ & BPA AKTERE S0cm’ & A 100cm’ Bt =
EMT Ao BE 010g 2ENL, fEiEEs 5 5E
BT 25CTohiRE ST 5 Z EiZ L 0T, i,
BontBlliE: A o LT g Y — i 0 EEEE
L, #EHHPO BPA BIE &0 St SRR B CRE L i,
mEMEoBESEL D E{ESOMEIERSS Y O DBPA®
GREEROHL, Tk, SCERALERRER

13 BN SN 276.4nm Tih D,
Table | Content of metal ions in phywood samples
Ash Content of metal ions ~ (mg/g)
Plywood I
AT (%) Na' K Mgt G AI™ Ma™ Za" Total Fe
Raw phywood material 0.30 0.07 0.08 0.03 0.11 01 0.00 0.00 0.00
Virgin plywood form 0.60 007 0.13 0.08 0.97 (.00 0.0z 0.00 0.01
Waste plywood form 310 kR 1.84 009 17.00 0.50 001 0.01 0.39
{16} FOTR AR
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Fig.1 Effect of carbonizanon temperature on yield of
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Table 2 Adsorption constants K and n values in Freundlich's equation

Adsorbate Charcoal K "

Raw plywooed material 0.74 { u molig) 110

ol Waste plywood form 2220 ( p mol/g) 271

Raw plywood material 0.28 { u mol/g) 1.42

Ei Waste plywood form 6.02 { 1 mol/g) i

Faw plywood material 0.77 (mgig) 972

s Waste plywood fosm 1980 {mg/g) £5.70

Freundlich’s equation ; logW = logk + (1/'e) lopC

W : adsorbed amount | ¢ molg or mgig), C ; equilibriom concentration | @ molidm® or mg/dm®)

K : adsorption constant | u mol/g g or mg'gl

Vol 40, No. 4 (02— 4

n ;. adsorption constant
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