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Influence of starch gelatinization and the following enzymatic treatments
on the solubility of rice protein
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Abstract

Effect of starch gelatinization and the following amylase/protease treatments on the recovery of amino acids as well
as on the solubility of rice protein was investigated. In our previous study, the supernatant obtained by a centrifugation of
gelatinized and liquefied (i.e., amylase-treated) rice slurry contained almost no protein. In this study, the slurry was fur-
ther treated with protease before centrifugation. Analyses on SDS-PAGE have shown that after centrifugation, the super-
natant contained almost no protein. Moreover, 36% of total protein was recovered in the supernatant as free amino acids.
The recovery of total amount of amino acids and peptides was estimated to 63%. This report is a pilot study to develop

less—allergenic or low protein food material which is rich in amino acids and sugars.
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Quantitative analysis for the masking effects to bitter taste

Takayuki Kawai and Yuko Kusakabe

National Food Research Institute, National Agriculture and Food Research Organization

Abstract

On behavior tests for taste evalutaion with mice, lick number to the test solutions depends on their favorability. So,
we analyzed the favorability of various concentration of denatonium benzoate bitter solution based on animal behavior.
We also analyzed and quantified the favorability changes when sodium saccharin as sweet compound, mono—sodium glu-
tamate as umami compound, or sodium chloride as salty compound was added to the bitter test solutions. As a result, the
addition of 2.5 mM of sodium saccharin, 500 mM of mono—sodium glutamate, and 100 mM of sodium chloride showed
the ability to suppress bitter taste as 40%, 69%, 46%, respectively. These results suggest that the bitter masking effects

could be evaluated objectively by animal behavior, without having human sensory evaluation by well-trained panelists.

Keywords : ZHFETF b=v A, AFV T, <Y X, 178%, ) IR
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Effect of cooking procedure and roasting on the protein composition
and in vitro digestibility of common bean proteins
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Abstract

We examined the effect of traditional nama-ann preparation and paste cooking from whole beans and bean flour with

/without enzymatic treatment on the formation of cell granules and protein composition in order to improve the protein

availability and quality of common beans. We found that a substantial amount of protein and other nutritional elements

was lost in the traditional whole bean cooking procedure and that it could remove the basic subunit of legumin, a pepsin-

resistant protein, from the available protein fraction. Roasting before milling improved the pepsin digestibility of phaseo-

lin; trace amounts of phaseolin, lectin, and 15-kDa polypeptide remained tolerant to digestion. Legumin, a pepsin-resistant

protein in common beans, was not detected in roasted bean flour.

Key words: common bean, legumin, pepsin-resistant protein, phaseolin, red kidney bean, roasting

Abbreviations: SGF, simulated gastric fluid

Introduction

Among a variety of plants foods, beans are one of
the important resources for global human nutrition. They
are high in protein, low in fat and sodium, and a good
source of fiber, certain minerals, vitamins, and antioxidant
polyphenols. Bean proteins in general, however, have a
lower nutritional value due to their lower digestibility and
deficiency in one or more essential amino acids (Porzucek
et al., 1991; Friedman, 1996). It is also known that heat
processing of whole beans causes formation of cell gran-
ules which are resistant to human digestion (Noah et al.,
1998).

The digestibility of bean proteins has been studied
extensively. It has been known that the digestibility of

phaseolin, a major protein in common beans, is remark-
ably improved by heat processing, although it is highly re-
sistant to gastric enzymes in the native state (Despande
and Nielsen, 1987; Nielsen et al., 1988). In contrast, we
found that the basic subunit of legumin, a storage protein
in beans, remained highly tolerant to pepsin even after ex-
tensive heating processing and several enzymatic treat-
ments (Momma, 2006; Momma, 2007). The tolerance of
proteins to digestive enzymes is also considered to reflect
the risk of allergenicity, as it has been suggested that re-
sistance to pepsin digestion is a significant and valid pa-
rameter that distinguishes a food allergen from a nonaller-
gen (Astwood et al., 1996).

In this study, first, we surveyed the protein composi-
tion of a traditionally cooked common bean paste (nama-

ann). Then, we examined the effects of paste processing
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Fig.1 Protein composition (left) and micrograph (right) of nama-ann prepared from white common beans

M: Molecular weight marker; lane 1, bean flour; lane 2, nama-ann extract. Marks on the right indicate phaseolin (Pha), lectin

(Lec), and the basic subunit of legumin (LgB), respectively.

from bean flour and whole beans with/without enzymatic
treatment and roasting of beans before flouring on the
protein composition and behavior of pepsin-resistant pro-

teins.

Materials and Methods

Preparation of traditional bean paste (nama-ann)
Nama-ann, a traditional bean paste, was prepared at
the Tokachi Area Regional Food Processing Technology
Center as follows. Beans were soaked overnight and
boiled for 15 min. After cooling them by pouring water,
beans were boiled again for 1 h, kept there for another 1
h, and strained through a 60-mesh to remove the hull. The
process of washing with water and collecting the precipi-
tated nama-ann was repeated 3 times. Nama-ann was put
in a cloth bag, pressed to remove excess water, and freeze
dried. Proteins in the freeze-dried powder or flour (50 mg)
were extracted by adding 500 uL sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) sample

buffer and boiling for 5 min.

Preparation of whole bean/flour paste
Whole beans (20 g) were soaked in 60 mL of water

overnight. Intact beans were milled, and 20 g of flour was
mixed with 60 mL of water. The mixture was heated at
120C for 4 min by using an autoclave. After cooling
down to 50T to 53C, 100 mg of crude a-amylase (EC
3.2.1.1. from Bacillus subtilis, Wako 013-03732) was
added, the mixture was kept at 50C for 1 h, and then
boiled for 5 min. Control samples were incubated at the
same temperature without adding amylase. Proteins were
extracted from 200 mg of the pastes with 0.2 mL of SDS-
PAGE sample buffer and analyzed by SDS-PAGE.

Roasting of red kidney beans

Red kidney beans (Phaseolus vulgaris cv. Taisho kin-
toki) were supplied by the Bean Fund Association of Ja-
pan. About 60 kg of beans were roasted at 152°C for 20
min at a manufacture’s plant in the Tokachi area of Hok-
kaido. Roasted beans were crushed by using a twin-
screwed crusher (Suehiro EPM, Yokkaichi, Japan) at 200
rpm and subsequently milled by using a hummer mill
(Type SK1, Retsch Gmbh, Haan, Germany) with a screen
of 250 um.

Pepsin digestion assay
Distilled water was added at 10 times (v/w) of the
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Fig.2 Protein composition (left) and micrograph (right) of cooked common bean pastes

Lane 1, whole bean paste without enzymatic treatment; lane 2, whole bean paste digested with crude amylase; lane 3, flour paste

without enzymatic treatment; lane 4, flour paste with crude amylase digestion; lane 5, bean flour (raw). Marks on the right indicate
phaseolin (Pha), lectin (Lec), and the basic subunit of legumin (LgB), respectively.

flour. The mixture was then homogenized by using a His-
cotron homogenizer (NS-50, Nichi-On) for 1 min at
10,000 rpm. After centrifugation at 8,000g for 20 min, su-
pernatants were collected. The protein concentration of the
extracts was estimated by employing a microassay proce-
dure using a protein assay reagent (BioRad). In vitro pep-
sin digestibility of the extracted protein was examined by
using the method of Astwood et al. (1996). SDS-PAGE
samples were loaded onto a 5% to 20% polyacrylamide
precast gel (Atto NPG 520) and subjected to electrophore-
sis at 20 mA for 90 min. The resultant gel was stained
with Coomassie brilliant blue (CBB R-250).

Results and Discussion

Protein composition of traditionally cooked bean
paste (nama-ann)

White common beans (Phaseolus vulgaris L. cv.
Yukitebou) were used for the nama-ann preparation since
it is the most popular material for nama-ann preparation in
Japanese confectionery. The protein composition and a
micrograph (right) of nama-ann prepared from white com-
mon beans are shown in Fig. 1. As shown in the mi-
crograph, the nama-ann paste prepared from whole beans
was composed of cell granules associated with a proteina-
ceous matrix, derived from cotyledonary cells of beans
(Noah et al., 1998). Some debris was found, probably be-

cause of the washing procedure during the preparation. In

the SDS-PAGE pattern (Fig. 1, left), phaseolin was the
major protein in common bean flour, and lectin and other
minor proteins, including legumin, were also found in the
flour. In contrast, the content of phaseolin, lectin, and
other high-molecular weight polypeptides was very low,
and legumin was not detected in the nama-ann paste (lane
2). Noah et al. (1998) reported that about 17% of starch
in cotyledonary cell granules in cooked beans was resis-
tant starch, and they showed that the cell granules re-
mained in the human ileum at 3 h after ingestion. From
these results, it was suggested that proteins and other sub-
stance in common beans were “trapped” in cell granules,
which are covered by resistant carbohydrates during the
cooking procedure. Though a more detailed examination
is needed with regard to the composition of materials in
the granules and their extractivity, the results implied that
a substantial amount of proteins and other nutritional ele-
ments was lost in the traditional cooking procedure. On
the other hand, it was also implied that the basic subunit
of legumin, a pepsin-resistant protein and possible allergen
in common bean, was removed or “trapped” in cell gran-
ules in the traditionally cooked nama-ann paste, which
could be related to the low incidence of common bean al-

lergies in Japan.

Protein composition of cooked pastes made of whole
beans or bean flour
In the previous studies, we found a 20-kDa polypep-
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Fig. 3 Pepsin digestibility of proteins in roasted beans

M: Molecular weight marker. Protein extract of roasted beans was incubated in simulated gastric fluid (SGF, 0.32% pepsin from
porcine stomach [3300 U/mg, Wako], 30 mM NaCl, pH 1.2) for 0, 0.25, 1, 2, 4, 8, 15, and 60 min, respectively (lanes 1-8). Ex-
tract and SGF were run alone (lanes marked C and P, respectively). Marks on the right indicate phaseolin (Pha), lectin (Lec), and

trypsin inhibitor (TI), respectively.

tide in common beans, which was highly tolerant to pep-
sin digestion, and identified it to be the basic subunit of
legumin (Momma, 2006, 2007). Since red kidney beans
contain rather high amounts of legumin among the a se-
ries of bean samples examined, in this study, we used red
kidney beans (Phaseolus vulgaris cv. Taisho kintoki) to
examine the behavior of legumin and proteins in bean
pastes prepared from bean flour and whole beans with/
without enzymatic treatments.

As shown in the micrograph (Fig. 2, right), the whole
bean paste contained cell granules and a substantial
amount of debris, because the paste preparation procedure
did not include a washing process as compared to the
nama-ann preparation. In the enzymatically processed
whole bean paste (lane 2), almost no protein was detected,
except for low-molecular-weight polypeptides. This result
implied that most of the proteins outside the cell granules
were degraded during paste preparation, probably by co-
existing proteinases, and proteins in the cell granule were
not extracted in the SDS-PAGE sample preparation.

In the result of SDS-PAGE, the paste prepared from
bean flour appeared to contain more proteins than that
prepared by cooking whole beans (Fig. 2, left, lanes 1 and
3). The amounts of phaseolin, lectin, and 60- and 37-kDa

polypeptides in the flour paste decreased by incubation

with a commercial crude amylase in the course of paste
cooking (lanes 3 and 4 in Fig. 2), probably because of co-
existing proteolytic enzymes. In the pastes prepared from
flour with/without enzymatic treatments, an evident band
of the basic subunit of legumin was observed, while it
was not detected in the paste made of whole beans (lane
1). The enzymatic treatment during paste cooking ap-
peared not to affect the amount of the basic subunit of le-
gumin.

These results indicated that the available protein con-
tent was increased by preparing the paste from flour, but
this procedure resulted in the presence of legumin, a
pepsin-resistant and possibly allergenic polypeptide, in the
bean paste. The formation of cell granules in whole bean
pastes might prevent the release of the basic subunit of le-

gumin into the fraction of available proteins in the pastes.

Effect of roasting on the protein composition and
pepsin digestibility of flour paste

In order to enhance the digestibility of bean proteins
and prevent the presence of legumin in the products, we
applied a roasting procedure to whole red kidney beans
prior to flouring. Roasted bean flour contained phaseolin,
lectin, and a trypsin inhibitor as major proteins (Fig. 3,

lane 1). Minor proteins, including the pepsin-resistant le-



gumin subunit, were not observed in the SDS-PAGE pro-
file. As explained above, though phaseolin, the most abun-
dant protein in beans, is highly stable in the intact state, it
is known that heating results in a drastic increase in its
susceptibility to proteolytic enzymes (Despande and
Nielsen, 1987). In the previous studies, we affirmed that
the digestibility of phaseolin in red kidney beans was im-
proved remarkably by boiling for 10 min with three times
of water (Momma, 2006). The rapid decrease in phaseolin
in the pepsin assay (Fig. 3) suggested that heat processing
by roasting at 152°C for 20 min, which was a similar pro-
cedure as the preparation of roasted soybean powder (Ki-
nako), could improve the digestibility of phaseolin in red
kidney beans. Notably, no evident band of the basic
subunit of legumin was detected in the flour and pepsin
digests after up to 60 min. It would be of interest to in-
vestigate whether legumin molecules interact with each
other and/or other components (eg, starch molecules) dur-
ing the roasting process.

However, it should be noted that there were trace
amounts of phaseolin, lectin, and a 15-kDa polypeptide,
which showed resistance to pepsin. Maleki er al. (2000)
reported that Ara hl and Ara h2, two major allergens in
peanuts, were more resistant to digestion by gastrointesti-
nal enzymes once they had undergone the Maillard reac-
tion. Ara hl belongs to the 7S globulin family (vicilin-
type protein) in peanuts as phaseolin in common beans.
We consider that similar mechanisms might be involved in
the persistent resistance of phaseolin and other proteins in
roasted red kidney beans. The amount of a 16-kDa
polypeptide appeared to increase after the start of the pep-
sin assay (lane 2). This polypeptide, probably generated
by cleavage of phaseolin (Venkatachalam and Sathe,
2003), also showed resistance to pepsin digestion. Further
investigation is necessary to identify the optimal heating
condition.

In conclusion, we found that a substantial amount of
proteins and other nutritional elements was lost in the tra-
ditional whole bean cooking procedure, while it could re-
move the basic subunit of legumin, a pepsin-resistant pro-
tein, from the available protein fraction. From the experi-
mental results of this paste preparation and roasting study,
we concluded that it would be possible to enhance the
availability of bean proteins and develop more innovative

utilization processes by combining appropriate heating and
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flouring processing, though further quantitative analysis

and optimization of heat treatment are necessary.
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Inulin Fructotransferase (DFA lll-producing) From Arthrobacter nicotinovorans K-9
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Abstract

An inulin fructotransferase (DFA IlI-producing) [EC 2.4.1.93] from Arthrobacter nicotinovorans K-9 was purified

and characterized. The enzyme was purified 35.7-fold from the culture supernatant of the microorganism with a yield of

12.1 %. The enzyme showed maximum activity at 60°C and pH 6.0, and its activity was stable up to 70C after 30 min

of heat treatment. Its molecular mass was estimated to be 40 kDa by sodium dodecyl sulfate-polyacrylamide gel electro-

phoresis, and 70 kDa by gel filtration, and the enzyme was considered to be a dimer.

Key words: Arthrobacter, DFA 1III (difructose dianhydride III), inulin, enzyme, purification

Introduction

Inulin is a polysaccharide found in chicory, Dahlia,
Jerusalem artichoke, and other plants. Its chemical struc-
ture is a -2, 1- linked fructose polymer terminated by a
sucrose residue. Inulinase [EC 3.2.1.7] is an inulin-decom
posing enzyme, which is present in molds and yeast. In
addition a novel inulin-decomposing enzyme was found to
be produced by Arthrobacter ureafaciens ". The enzyme
converts inulin into a di-D-fructofuranose 1,2:2, 3’ dian-
hydride (DFA III) oligosaccharide and a small number of
other oligosaccharides, and it was designated as inulin
fructotransferase (DFA IlI-producing) [EC 2.4.1.93]. Sub-
sequently, there have been several reports on the presence

> and

of inulin fructotransferase in Arthrobacter species
Kang et al.” reported that the enzyme is found in Bacillus

sp. We have reported that the enzyme is also found in

Leifsonia sp. ”.

The DFA 1III is half as sweet as sucrose and it accel-
erates the assimilation of minerals (i.e. calcium and iron)
from intestine®. Therefore, DFA III has potential to be
used for osteoporosis and anemia caused by iron defi-
ciency. The industrial production of DFA III started in Ja-
pan in 2004. DFA III containing commodities are now
commercially available at drugstores and convenience
stores in Japan. Thus, inulin fructotransferase (DFA III-
producing) is an industrially important enzyme, even
though its price is very high (¥50,000/ kg). The high cost
is partly because of the low productivity of the enzyme
producing microorganisms, and hence microorganisms
with of high enzyme activity are required.

We recently isolated a microorganism, strain K-9,
which produced highly active inulin fructotransferase in
the culture supernatant. Through taxonomic studies, the

microorganism was identified as Arthrobacter nicotino-

$ Corresponding author: Phone: Tel: +81-029-838-8073, Fax: +81-029-838-7996
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vorans. In this paper, we describe how we identified the
microorganism, and also the purification methods and

properties of the enzyme.
Materials and Methods

Microorganism identification

We isolated a microorganism, strain K-9, from a soil
sample collected in Chiba prefecture, Japan. Genomic
DNA extraction, rtDNA amplification, and DNA sequenc-
ing were performed by NCIMB Japan, Co Ltd., Shizuoka,
Japan. For the extraction of a genomic DNA, achro-
mopeptidase (Wako, Pure Chemicals, Ltd., Japan) was
used. The amplification of 16S rDNA was performed us-
ing PrimeSTAR HS DNA polymerase (Takara Bio Inc, Ja-
pan). The DNA sequencing was performed using an ABI
PRISM 3130x1 genetic analyzer system (Applied Biosys-
tems, USA).

Cultivation of the microorganism

To generate a starter culture, 1 loop of the microor-
ganism (strain K-9) was inoculated into 100 mL of me-
dium (composed of 0.4 % (w/v) Na,HPO,*12H,0, 0.1 %
KH,PO,, 0.1 % NaNOs, 0.05 % MgSO.*7H,0, 0.001 %
CaClL,*2H,0, 0.001 % FeSO.7H,O, 0.05 % yeast extract
(Difco), and 0.3 % inulin, pH 7.0) in a 500 mL shaking
flask. The culture was incubated at 30°C for 24 h, with re-
ciprocal shaking. The starter culture was inoculated in a 5-
L Erlenmeyer flask containing 1 L of the same medium
and cultured at 30°C, for 24 h. After cultivation, the cells
were removed by centrifugation (8000g, 30 min) and the

supernatant was used as a crude enzyme solution.

Standard assay methods

For measuring the enzyme activity, 0.5 mL of 0.1M
citrate buffer, (pH 6.0), the enzyme solution (0.1 mL),
deionized water (0.4 mL), and 2 % inulin (1.0 mL) were
mixed. Enzyme reaction was performed at 60C, for 30
min, and the reaction was stopped by heating at 100C,
for 7 min. The DFA III produced was determined by
high-performance liquid chromatography (HPLC; 4.6 mm
X 25 cm column; Shim-pack CLC ODS; Shimadzu Co
Ltd, Kyoto, Japan; mobile phase, water; detector, refrac-
tive index detector). One unit of the enzyme was defined

as the amount of the enzyme that could produce 1 umole

DFA III per min at 60C and pH 6.0. The protein concen-

trations were determined by the method of Lowry et al’.

Purification of enzyme

The crude enzyme solution was dialyzed against, 10
mM Tris-HCI buffer, pH 8.0. The dialyzed enzyme solu-
tion was applied to a column of DEAE-Toyopearl 650M
(2.5 cm x 20 cm, Tohsoh Co Ltd, Japan) equilibrated with
10 mM Tris-HCI buffer, pH 8.0. The elution was per-
formed with a linear 0 to 0.5 M NaCl gradient in the
same buffer. The fraction showing the enzyme activity
was pooled and dialyzed against 10 mM Tris-HCl buffer,
pH 8.0 containing ammonium sulfate (100 g/L). The dia-
lyzed enzyme solution was applied to a column of Butyl-
Toyopearl 650M (1.5 cm x 14 cm, Tohsoh Co Ltd, Japan)
equilibrated with 10 mM Tris-HCI buffer, pH 8.0 contain-
ing an ammonium sulfate (100 g/L). The elution was per-
formed with linear 100 to 0 g/LL ammonium sulfate gradi-
ent in the same buffer. The fraction containing the enzyme
activity was pooled and dialyzed against 10 mM Tris HCl
buffer, pH 8.0. The dialyzed solution was applied to a col-
umn of Super Q Toyopearl (1.5 x 14 cm) equilibrated
with 10 mM Tris-HCI1 buffer, pH 8.0. The elution was
performed with 0 to 0.5 M NaCl gradient in the same
buffer. The fraction containing the enzyme activity was

pooled and used as the purified enzyme fraction.

Estimation of molecular mass

The molecular mass of the enzyme was estimated by
sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) using a ready-made gel (Pagel: NPU-10L,
Atto Co Ltd, Japan). The molecular mass of the enzyme
was also estimated by gel filtration on an HPLC, column,
(TSK-gel G3000SWXL; Tohsoh Co Ltd, Japan; mobile
phase, 100 mM sodium phosphate buffer, pH 7.0, contain-
ing 0.5 M NaCl; flow rate, 0.5 mL/ min; detection, UV
280 nm).

Amino acid sequencing

The purified enzyme was electrophoretically blotted
on a PVDF membrane (Sequi-Blot, Bio-Rad Laboratories
Co Ltd, USA). The amino acid sequence of the N-termi
nal region of the enzyme was analyzed by automated Ed-
man degradation with a GI1005A Protein Sequencer
(Hewlett Packard Co Ltd, USA).
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 Strain K-9

Arthrobacter nicotinovorans DSM420 T (X80743)

Arthrobacter histidinolovorans DSM20115 T (X83406)
Arthrobacter ureafaciens DSM20126 T (X80744)
Arthrobacter ilicis DSM20138 T (X83407)

93

40

8

_EArthrobacter nitroguajacolicus G2-1 T (AJ512504)

6 “—Arthrobacter aurescens DSM20116 T (X83405)

68

0.01

Arthrobacter alkaliphilus LC6 T (AB248527)

Arthrobacter chlorophenolicus A6 T (AF102267)

99 rArthrobacter defluvii 4Cl-a T (AM409361)

Arthrobacter niigatensis LC4 T (AB248526)
Arthrobacter phenanthrenivorans Sphe3 T (AM176541)
98 [Arthrobacter polychromogenes DSM20136 T (X80741)

Arthrobacter oxydans DSM20119 T (X83408)

Arthrobacter sulfonivorans DSM14002 T (AF235091)
Arthrobacter oryzae KV-651 T (AB279889)
Micrococcus luteus JCM1464 T (Tecsrg0047)

Fig. 1 Molecular genealogical analysis of the rDNA sequences of the microorganisms

The full-length of the 16S rDNA sequence was analyzed by Apollo 2.0 software (Techno Suruga Co. Ltd., Shizuoka). The small
numbers at the junctions are the bootstrap values. The bar at the bottom left is a scale bar for genetic distance.

Preparation of reaction products from inulin

The reaction products were prepared by combining,
0.1 M citrate buffer, pH 6.0 (2.0 mL),
solution (1.0 mL, 2.0 U/mL) and 4 % inulin (1.0 mL).

The enzyme reaction was performed at 60°C for 22 h and

purified enzyme

then, heated at 100°C for 7 min to stop the reaction. After
cooling, the reaction mixture was analyzed by a paper
chromatography. Paper chromatography was performed at
37C using Toyo No.50 filter paper (Advantec Toyo, Co
Ltd, Japan) with a solvent system of n-butyl alcohol: pyri-
dine: water (3:2:2, by volume). The chromatogram was ir-
rigated twice. The spots of the reaction products were re-

vealed with resorcinol-HCI reagent.
Results and Discussion

Identification of the microorganism

Taxonomic studies were performed by NCIMB Ja-
pan, Shizuoka, Japan. The K-9 microorganism was a
gram-positive, non-spore-forming aerobic bacterium, that
was catalase positive and oxidase negative. From these re-
sults, strain K-9 was hypothesized to be a coryneform
bacterium. The 16S rDNA sequence showed 99.8% ho-
mology with the sequence of Arthrobacter nicotinovorans

(type strain). Molecular genealogical analysis of the 16S

rDNA sequence showed that strain K-9 clustered with Ar-
throbacter nicotinovorans (Fig. 1). These results suggested

that strain K-9 was Arthrobacter nicotinovorans.

Purification of enzyme

Table 1 shows the enzyme purification scheme. The
enzyme was purified 35.7-fold with a yield of 12.1 % by
a DEAE-Toyopearl, a Butyl Toyopearl and a Super Q-
Toyopearl chromatography. The Super Q-Toyopearl frac-
tion was analyzed by SDS-PAGE. As shown in Fig. 2, it

gave a single band.

Effect of pH and temperature on enzyme activity

The effect of pH on the enzyme activity was investi-
gated for the pH range of 4.0 to 8.0 at 60C. As shown
in Fig.3 (A), maximum activity was obtained at pH6.0.
The enzyme reaction was performed in the range of 30T
to 75°C at pH 6.0. As shown in Fig. 3 (B), maximum ac-
tivity was obtained at 60°C. Table 2 summarizes the prop-
erties of inulin fructotransferase from different microor-
ganisms. In the industrial production of oligosaccharide
DFA III, the enzyme from Arthrobacter sp. H65-7 is used.
For increased production of DFA III, high specific activity
of the enzyme is needed. We determined the specific ac-

tivity of the enzyme of the enzyme from A. nicotino-
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Table 1. Purification of the enzyme from Arthrobacter nicotinovorans K-9.

Step Total activity Total protein Specific activity Yield
(Units) (mg) (U/mg protein) (%)

Crude enzyme 1650 78.2 21.1 100
DEAE-Toyopearl 882 6.60 134 53.5
Butyl-Toyopearl 397 1.01 393 24.1
Super Q-Toyopearl 199 0.264 754 12.1

Table 2. Comparison of inulin fructotransferases (DFA II -producing)

Microorganisn Optimgum Optimtjm He‘aF bl ke U0 Ref.
pH (C)  temp(C)  Stability SDS-PAGE Gel-filtration
A. nicotinovorans K-9 6.0 60 70 40 70 This work
A. ureafaciens 6.0 50 50 80 (D)
A. globiformis C11-1 5.0 55 75 45 50 2)
A. ilicis OKU-17B 55 60 70 27 50 3)
Arthrobacter sp. H65-7 55 60 70 49 100 “4)
Arthrobacter sp. L68-1 5.5-6.0 55 80 43 73 (5)
Bacillus sp. snu-7 6.0 40 60 62 (6)
Leifsonia sp. T88-4 5.0 65 60 44 74 (7
M 1
Molecular
—
Mass (KDa)

vorans K-9 to be 754 units/ mg protein (Table 1), while
the known specific activity of the enzyme from Arthro-
bacter sp. H65-7 is 604 units/ mg protein4). Therefore,
the specific activity of A. nicotinovorans K-9 is higher

than that of the industrial strain.

Thermal stability

The enzyme solution was heated at various tempera-
tures for 30 min at pH 6.0, and the residual activities were
then measured at 60C and pH 6.0. As shown in Fig. 3

(C), the enzyme was stable up to 70°C, but it was inacti-

Fig.2 The SDS-PAGE of the purified enzyme fraction

Lane M, Molecular mass standards; lane 1, Super Q- Toyopearl Fraction (0.1 ug protein/
lane). The protein bands were stained with Coomassie brilliant blue R250.

vated at 75C.

Molecular mass estimation

Based on the plots of logarithmic molecular mass of
the enzyme vs. protein mobility determined by SDS-
PAGE, the molecular mass of the enzyme was estimated
to be 40 kDa. By gel filtration with TSK-gel G3000
SWXL, the molecular mass was estimated to be 70 kDa.
On the basis of these results, the enzyme was considered

to be a dimer.
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Fig. 3 (A) Effect of pH on the enzyme activity; (@),
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N-terminal amino acid sequence

The N-terminal amino acid sequence of the enzyme
was analyzed by a protein sequencer. However, the ma-
chine was unable to determine the N-terminal amino acid

sequence.

Reaction products

The reaction mixtures of the enzyme from A. nicoti-
novorans K-9, were analyzed by a paper chromatography.
The Rf values for the main reaction products and 2 resid-
ual oligosaccharides (minor products) were 0.98, 0.43 and
0.35, respectively. The Rr values for the standard materials
(DFA I, GF. (1-kestose), GF: (nystose), and GF, (fructo-
syl nystose) ) were 0.98, 0.52, 0.42 and 0.35, respectively.
Therefore, the residual oligosaccharides were believed to
be GF;, and GF..
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Abstract

To elucidate the mechanisms underlying the toxicities of nivalenol (NIV) and deoxynivalenol (DON), their potencies

on cell proliferation in cultured cells were investigated. Assays were performed after 24 h of treatment. Both toxins re-

tarded proliferation of all 4 cell lines tested. NIV was more potent than DON in the human promyelocytic leukemia cell

line HL60, the human lymphoblastic leukemia cell line MOLT-4, and the rat aortic myoblast cell line A-10. In contrast,

both toxins exhibited almost the same potencies in the human hepatoblastoma cell line HepG2. If both toxins exert their

toxicities through the same mechanism, ratios of the 50 % inhibitory concentration (ICs) of DON to NIV are expected to

be constant regardless of the types of cells used in the assays. However, the ratios of each ICs, varied, indicating differ-

ences in the mechanism of action of these toxins.

Key words: cell proliferation; deoxynivalenol; nivalenol

Introduction

A variety of Fusarium fungi produce a number of
trichothecenes, a significant class of mycotoxins. At pre-
sent, more than 100 trichothecene mycotoxins are known;
nivalenol (NIV) and deoxynivalenol (DON) are 2 such
trichothecenes, which have similar chemical structures.
The Fusarium fungi are commonly found on cereals
grown in temperate regions (Creppy, 2002). In Japan,
NIV contamination as well as DON contamination of ce-
reals is commonly found (Nakajima and Yoshida, 2007);
hence, studies on both NIV and DON toxicities are very
meaningful. Leucopenia is one of the leading signs of

trichothecene toxicosis (Joffe, 1971), implying that tricho-

thecenes hinder cell proliferation. Indeed, we have dem-
onstrated NIV-caused retardation of cell proliferation in
human leukemia HL60 cells (Nagashima et al., 2006).
Besides, cell proliferation is one of the most fundamental
biological phenomena. In this study, therefore, to eluci-
date the mechanism underlying the toxicities of NIV and
DON, we focused on their effects on cell proliferation in
various cultured cells and compared the potencies of both

toxins.

Materials and Methods

Chemicals and cells
NIV and DON were purchased from Sigma-Aldrich
(St. Louis, MO) and dissolved in dimethyl sulfoxide. A

§ Corresponding author: Phone: +81-29-838-8085; Fax: +81-29-838-7996

e-mail: nagasima@affrc.go.jp
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colorimetric immunoassay kit (Cell Proliferation ELISA,
BrdU [colorimetric]) was purchased from Roche Diagnos-
tics GmbH (Penzberg, Germany). The human promyelo-
cytic leukemia cell line HL60 and the human hepatoblas-
toma cell line HepG2 were purchased from RIKEN Cell
Bank (Tsukuba, Japan). The human acute lymphoblastic
leukemia cell line MOLT-4 was purchased from Health
Science Research Resources Bank (Sennan, Japan). The
rat aortic myoblast cell line A-10 was purchased from
American Type Culture Collection (Manassas, VA). HL60
and MOLT-4 cells were cultured in Roswell Park Memo-
rial Institute (RPMI) 1640 medium (Invitrogen Corp,
Carlsbad, CA) containing 10 % fetal calf serum (FCS;
A-10 and HepG2

cells were cultured in Dulbecco’s Modified Eagle’s Me-

JRH Biosciences Inc, Lenexa, KS).

dium (Nissui Pharmaceutical Co, Ltd, Tokyo, Japan) con-
taining 10 % FCS (JRH Biosciences).

Cell proliferation

Cell proliferation was investigated by measuring 5-
bromo-2-deoxyuridine (BrdU) incorporation during DNA
synthesis, as described previously (Nagashima and Goto,
2000). Approximately 1.5 x 10* cells (HL60) or 2 x 10’
cells (MOLT-4, A-10, and HepG2) in 100 uL of medium
containing either NIV or DON were placed in each well
of a 96-well microtiter plate, and cell proliferation was as-

sessed after 24 h of culture.

Results and Discussion

DON hindered cell proliferation in HL60 cells and
the 50 % inhibitory concentration (ICs0) was 0.36 = 0.09
ug/mL (1.22 uM) in 5 replicates.
IG5 of NIV was 0.16 ug/mL (0.51 uM) in HL60 cells
(Nagashima et al., 2006), DON is less potent than NIV
concerning the cell proliferation in this cell line. Though
the ICsp was slightly lower, MOLT-4 cells exhibited simi-
lar results to HL60 cells (Fig. 1). Because both cell lines

Considering that the

are categorized as leukemia cell lines, this coincidence
would be accounted for by the cell type. To our knowl-
edge, this is the first report describing the effects of
trichothecene mycotoxins on MOLT-4 cells. The results
of the assays with A-10 cells showed the same trend as in
the former 2 cell lines; that is, NIV is more potent than

DON (Fig. 1). However, the ICs, of DON in A-10 cells

IC5, (ng/ml)

MOLT-4 A-10 HepG2

Fig. 1 Antiproliferative effects of trichothecene
mycotoxins on MOLT-4, A-10, and HepG2 cells

Cells were treated with either nivalenol (NIV) or deoxyniva-
lenol (DON) for 24 h. Open and filled bars represent treat-
ment with NIV and DON, respectively. Each cell prolifera-
tion assay was examined in triplicate. ICso stands for 50 %
inhibitory concentration.

was higher than that in the former 2 cell lines; conse-
quently, the ratio of the ICs, of DON to that of NIV in A-
10 cells was higher than that in the former 2 cell lines. To
our knowledge, there is no report on the effects of tricho-
thecene mycotoxins on A-10 cells, although a different
type of the trichothecene mycotoxin T-2 toxin was re-
ported to retard cell proliferation in primary cultured cells
derived from aortic smooth muscles (Yaron et al., 1987).
The ICs of DON in HepG2 cells was similar to that in
HL60 and MOLT-4 cells, while the ICs, of NIV was evi-
dently higher than that in other cell lines (Fig. 1). Con-
trary to the results from other cell lines, the potency of
DON was the same as or even higher than that of NIV in
HepG2 cells.

more potent than DON in most of the cells tested (Johan-

With regard to cell proliferation, NIV is

nisson et al., 1999; Luongo et al., 2008; Minervini et al.,
2004; Severino et al., 2006; Taranu et al., 2010; Thuvan-
der et al., 1999), indicating that HepG2 is an exception.
Sahu et al. (2010) investigated the effects of DON on the
viability of HepG2 cells; however, they did not address
the effect on cell proliferation.

Supposing that both NIV and DON exert their toxici-
ties through the same mechanism and that the only differ-
ence between NIV and DON is the potency of their toxic-
ity, the ratios of the ICs, of DON to that of NIV are ex-
pected to be almost the same, regardless of the cell line.
However, the ratio of the ICs, ranges from 0.9 (HepG2) to

5.3 (A-10), indicating that there are some differences in



the mechanisms underlying the toxicities of NIV and
DON.

In the present study, we investigated the effects of
NIV and DON on cell proliferation in various cultured
cells and demonstrated the differences of toxicities be-
tween these toxins. However, further studies are required

to identify what factor(s) contributes to the difference.
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Abstract

The purpose of this study was to decrease the soy sauce refuge and utilize it as microbial culture media. The insol-

uble fraction of the tested soy sauce refuge was decreased to around 70% of the initial weight at the maximum by the

treatment of the commercial plant cell wall degrading enzymes. Aspergillus tamarii NFRI1618 achieved the highest my-

celial amount among the tested fourteen filamentous fungus strains by static culture. This strain has a possibility that it

increases the nutritious value of the soy sauce refuge as animal feed.
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An assessment study on two-dimensional X-ray scattering data
for protein solutions

Yasushi Watanabe'® and Yoji Inoko®

! National Food Research Institute, 2—1—12 Kannondai, Tsukuba, Ibaraki 305-8642
2 Graduate School of Engineering Science, Osaka University, 1-3 Machikaneyama, Toyonaka, Osaka 560-8531

Abstract

Two-dimensional imaging plate data were evaluated in the solution X-ray scattering measurement of protein solu-

tions. In the conversion of two-dimensional data into one-dimensional data, the circular averaged data were the same as
the data calculated from the vertical sectoral areas (330° ~ 30°and 150° ~ 210°) and the horizontal sectoral areas (60° ~

120° and 240° ~ 300°) in the measured scattering angles except for a very small-angle scattering region. The circular av-

eraged data at the middle-angle scattering regions were less noisy than data of a one-dimensional detector under same

conditions. These results show that the two-dimensional detector is useful for the static solution X-ray scattering measure-

ments of homogeneous protein solutions at pseudo-point focus X-ray optics.

Keywords : & 1B (protein solution), &K X MEHLELHIZE (solution X-ray scattering measurement) ,

2 RILT—% (two-dimensional data)
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Characterization of soybean epoxide hydrolase mutant

Masaomi Arahira, Benjamin Sailas, Sam-Pin Lee,
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Abstract

Epoxide hydrolases (EH) catalyze hydrolysis of epoxides to the corresponding vicinal diols. By site-directed muta-

genesis, a total of 22 mutants were constructed, followed by analyzing their kinetics. Through these experiments, muta-

tion of G32, S39, and D58, located at a highly conserved region of EHs known to date, led to a 2-fold higher specific

activity than that of wild-type.

Keywords : epoxide hydrolase, mutant
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1 MCEHLLVSLSCYIWVRTQRIVEFNEMEQIKHRTVEVNGIKMHVAEKGEGPVV-LFLHGFP 59
1 M-SH----- G-YVTVK-PR-V--R-L-HF----VEL-G---W-----~ PAVCLC-HGFP 31
* * * % * % * * % k%
60 ELWYSWRHQILSL-SSLGYRAVA-PDLRGYGDTEAPPSISSYNCFHIV-GDLVALIDSLG 116
32 ESWYSWRYQIPAL-AQAGYR-VLAMDMKGYGESSAPPEIEEY-CMEVLCKEMVTFLDKLG 88
* kkkkk *x% * *kk * * * k% *kk * * * * * *k k%
117 VQQVFLVAHDWGAIIGWYLCMFRPDKVKAYVCLSVPLLRRDPNIRTVDGMRALYGDDYYV 176
89 LSQAVFIGHDWGGMLVWYMALFYPERVRAVASLNTPFIPANPNMSPLESIKANPVFDYQL 148
* *k k% * % * * * % * * * % * %

177 CRFQKPGEMEAQMAE-VGTEYVLKNILTTRNPGPPILPKGRF-Q----F-NPEMPNTLPS 229
149 Y-FQEPGVAEAELEQNLSRTF--KS-LFRASDESVLSMHKVCEAGGLFVNSPEEP-SL-S 206
*k k% * % * *k * * *

230 WL-TEEDLAYYVSKFEKTGFTGPLNYYRNFNLNWELTAPWTGGQIKVPVKYITGELDMVY 288
207 RMVTEEEIQFYVQQFKKSGFRGPLNWYRNMERNW--K--W-ACK-SLGRKILIPAL-MV- 257
* %% * % * Kk kkkk *kk * * * * k%

289 NSLNLKEY--I-HGGGFKQD-VPNLEQVIVQK-GV-A--HFNNQEAAEEIDNYI-YD--- 336
258 TA-E-KDFVLVPQMSQHMEDWIPHLKRGHIEDC----- GHWTQMDKPTEVNQI-LIKWLD 305

* * *
337 --FINKF 341
306 SDARNPPVVSKM 318
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I E —F 3 55 -GGTTGAATTCGT TTTTGGACAAG
ATCAGAACTTC-3. ¥ 7L —bhELTIRFTF
KIGEEFE A Z 75 A3 FDNA (pSEH 221) %5
Kpnl TYIDEINB 7T 7 X PR THY,
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IR F FKBERODMFERNETRE
His31% Phe (H31F) b L <& Lys (H31K) I, Gly
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e % 72O IR RINAER 2R 1 TRLAE ) TR
7 VEF FEZHWTPCRETITo 72, &HID PCR #
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PCR EM % Zh ZNE KB Z HWTHEEL, s
REIVHEM® 2 B HOPCR Kt % Lit & H U 4&M
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% —PRSET 2% 720 —="% 1, E-coil (DE3) IZ
R, FEHERICH W,

IRY X NKBEFEMOREE

IR F NKBBEREEE LT RF I N -Vt —
WVEBIEMEZ AF L U3 Y F2REE L, S,
HEEPIDOAF L 7)) a— Vo EEEREs a7 b
757 4 =% AW ClE LT L7221,

A—& (CD) XXY FMLOAIE
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®1 ERFERAT 717 -

Mutation Sequence
H31F 5’~-GAGTACCAGAGCTCAGGGAAGCCTTTGAGG-3’
H31K 5’~-GAGTACCAGAGCTCAGGGAAGCCAAAGAGG-3’
G32A 5’-GAGTACCAGAGCTCAGGGAAGGCGTGGAGG-3’
G32C 5'-GAGTACCAGAGCTCAGGGAAGCAGTGGAGG-3’
G32E 5'~-GAGTACCAGAGCTCAGGGAACTCGTGGAGG-3’
G32L 5'~-GAGTACCAGAGCTCAGGGAAGAGGTGGAGG-3’
G32N 5'-GAGTACCAGAGCTCAGGGAAGTTGTGGAGG-3’
G32Q 5'-GAGTACCAGAGCTCAGGGAATTGGTGGAGG-3’
G328 5'-GAGTACCAGAGCTCAGGGAAACTGTGGAGG-3’
G32T 5’~GAGTACCAGAGCTCAGGGAATGTGTGGAGG-3’
G32Y 5’-GAGTACCAGAGCTCAGGGAAGTAGTGGAGG-3’
F33W 5'-GAGTACCAGAGCTCAGGCCAGCCGTGGAGG-3’
F33P34/P33F34 5’-GAGTACCAGAGCTCGAAAGGGCCGTGGAGG-3’
E35D 5'~-GAGTACCAGAGATCAGGGAAGCCGTGGAGG-3’
E35Q 5'~-GAGTACCAGAGTTGAGGGAAGCCGTGGAGG-3’
S39A 5'-CTGATGGCGCCAGGCGTACCAGAGCTCAGG-3’
S39L 5'-CTGATGGCGCCAGAGGTACCAGAGCTCAGG-3"
S39N 5’-CTGATGGCGCCAATTGTACCAGAGCTCAGG-3’
S39T 5'-CTGATGGCGCCATGTGTACCAGAGCTCAGG-3’
W40R41/R40W41 5'-CTGATGCCAGCGTGAGTACCAGAGCTCAGG-3’
D38E 5'~AGCCACGGAGCTCGGGAGCGACGGCGCGG-3’
D58N 5'~AGCCACGGAGGTTGGGAGCGACGGCGCGG-3’

x2. FEBIRXD NABEBREIBOEREAFOL
EMED B

, Kinetic values S(S(:r?(l)fl-l/in ?ﬁ;xlgtil % of control
Wild Type 3.86 100.0
G328 8.53 221.0
S39A 6.69 173.3
D58E 8.00 207.3

KIGHE TR S EBE Y v 37 oGRS #E 5
5728, Jasco J-800% FHIWTHHLY V37 HHCD A
N7 MVENRE L. eSS, 5 282 HigEo 1
mg/ml, £V E0.0lem, A F v ¥ HiFH200-250nm
N7 FlE 1 nm, L AR A0.5sec TEMEL 7.

BRELVEE

KBRATRBUAIRXY FKBERIINVE

I ==V T OMERPSHE SN2 RF T FKE
ey o8 (K1) BAIoN, 265%3EH 7 5341
BIEHICDIZoTWAT IV BEHSE N N—F5L)
ML L7 R ¥ PRIERFEB 79 A I F (pRSEH
3100 #fFHT A EICL D, Fo T2 REER %
EFEL, THREFY - I — VEBEE R D DT,
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CD[mdeg]

nm

| —0— Wid-type —0— G325 —A— S39A —*— D5SE |

X2. BEREIEOEERAEDCD ANXY ML

SMRIERHECL B, (@) BHAM ;

PPAR TR T FAREERE 2 RIGRCTHBLL, Wik
B2, 55C100 RUMBLEL 2 17\, & 228 7 B 53
% A5% UM TiAi %, Sephacryl S-200 HR (&
££2.6cm X 100cm) THrBE LY, #4502 iG VLW 55 %
TR S T A THEBRST 520w 3 AT v 7ORH#
WAIZE D, SDS-PAGEB LU 2% 7 ay bC
FoTH—-IIR2EFTHELL (7= —IEH).
SDS-PAGE BX U’ T2 % 70y MICHR14D )5
2P 7z, BEREEIIWAMNICHRID S L, B8l 1 L
2 5 F10mg DK EAHE 2 Bl TR F o NGRS 2315
bz, ZOREEFIL, BEOFESHTIC X 5 T36,000
OhFERERL, WERI» O FHEINSGTF RN
35,986.14TH 5 Z L 05, HEAREERANGMEHAL T
HHIEPPHEN L RS,

FREEIC OV TIE, T4 HEICEy, &
BELAFL I AFY FERM, RS#E, ARLAEA
FLy7)a—VvorEllELz. ZO/RE, Mtz
A XLREY FKBEZOILIEYE, keat & Km 1T
Z M Z 1, 3.86umol/min/mg, 4.34sec’, 2.56mM T
Hotz. TIUTLCHRI4FLIRD HETED2. 85 TH - 7.
FVIEBOMBEEZ L) 12oMA 52 82X, R
HICEAZLDEEZ BN,

TR%Y NABEBRERFOBREM
WD R TR F ¥ FRFREREREOE N 2 HIY

(O) G328 ;

(&) S39A; (Xx) DSSE.

LT, XHR141ZFLE L Ch 2 MM HREEE & LK
BLU, 1R T e RO RF ¥ NARMREE &
DM OB THALEDO R, EREIELT I/
MRIRIEDVE Z REEM LR 2 DR EOEREAT
L2MOERKONERERAT. ZOME, HIER
TRITHEGERZEIEONT, GRERTDH, G2S %
BT, nEHEERIIE SN R o7z, HITS39L &
D58N DR TH RO AN/ LNz, —TF, 2R
1K G328, E35D, S39A, S39N, S39T & DSSE T 1
BHBEREIE LN, ThSOFEIZOVWTIRY F
PRI ZRE L2 25, WTFh L BFAR X
DEWHIELE R R L. ST, BAEML D L EE
DB WEBAKIZ Y /) A PO TEEIRES L
TWAHIBICAERZ AL, TAKD 2 E5HE T TOWN
A Sz (F2). ThoRBIIEEZ O A
WITBWT, HFESNIHEEZREOEHEIIHY, Fid
B & o THEEDPLEET 5 2 LI & o THEA LA
LOTIE L bEZT. £, MWOEMNOYEIIHE
WEHBEDLY, FELTHDOTIERWhEEZL LN,

CDANY LD IEEHER

IRF Y FKRBBEROERVPEER S FOa 7+
A= a VEAUICED L) B Bie 5.2 A ERENT
572012, BAEREERMOCDARY M VO Z
fTo7: (M2). ZO%EH, 200-250nm O #HifATDC



DANRY P VIZBWT, BRI 3HOER KD T
HELRZEIRON o7z, 72, DSC UREEA S
HBHE) OB THOHELREIRD O %o
72 (F— % — ).

DL EDRERD S, ZERICK BT RF T NIRRT
D LA, 5FORERHEEEMNLIZELDOTIELR
<o TR BRERIZE BB R ZER KBS 5L
g s hiz, IE L OMENER~DOREE, HIEEL
DR DIFINI SR DOFETH 5.

BB

IRFY PR, TKRF Y FEMAKHEL,
A = WIS HMIEEH 2R Y. YA AT RF Y
R IR SF IS D 2278 O FA I S 22 AR DA I % B A
6 OW AR ERBEREI SO NIz, HON L RER
OW, 77 5 LMD TEEICHRAE STV 5 HEICE
REFTDH 3HEHOBWEIIOWTIE, FAENEED 2%
WEVEERTEATS D7z, BRI R R O BESR O
CDARZ MV ERHELKR, HEERERIRON
oz, BRICE DEREGEED LT I BER
WX AWM REERBL TWE D EFHEINT.
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ERBOMEIZE > TEL 2FHZE7)0T E N4-hydroxy-2E -nonenal
b LUV Z DEFLA4-hydroxy-2E -hexenal DEES R

A e, Al EHSE

WAATBOE NS - R ESESA R GO 7R it e sE T

Quantitative analysis of 4-hydroxy-2E -nonenal
and 4-hydroxy-2 E -hexenal in heated cooking oil

Hiroshi Yada and Mayumi Ohnishi-Kameyama

National Food Research Institute (NFRI), National Agriculture and Food Research Organization (NARO)

Abstract

A cytotoxic aldehyde, 4-hydroxy-2E-nonenal (4-HNE), is formed by lipid peroxidation in cells. In order to investi-
gate formation of 4-HNE and the related aldehyde, 4-hydroxy-2E-hexenal (4-HHE) in cooking oil, we developed a quan-
titative analytical method for the aldehydes using synthesized deuterium labeled aldehydes as the internal standards. The
cooking oil including internal standards was clean-upped by a cartridge-type silica-gel column, and the hydroxyl groups
of 4-HNE and 4-HHE were derivatized to trimethylsilyl ether for the GC/MS measurement. Commercial cooking oils
were heated and analyzed using the developed isotope-dilution method. 4-HNE levels increased according to heating time,
and the final concentrations differed about five times among analyzed cooking oils. In the oil repeatedly used by tempura
cooking, 4-HNE increased following the rise of peroxide value (POV) in the first several use, and then its concentration

reached a plateau.

Keywords . 4-hydroxy-2E-nonenal (4-HNE), 4-hydroxy-2E-hexenal (4-HHE), WIFEEHEFL, GC/MS, E=0#T

TIRPEAINTVWELERERLEZZEDLLIELAS
NbHEH%Y, BIETOHRMICKRELRBLEED
TWwaY, 727073 FUAMCYH, EHaEPRESD
WAE, MBNT - FAZ L > TEMSPICE MSHL  FHHREBETONEBRE SN 2EGRTO 7 5 0%, HEH
THER AW ERT L EPHESh TS, N mFICE I N LERIFHEILAEY (PAHs) 71T,
BINTAEMCETNET 2 ) VT I Fid, 20024E1C A t MOREEZESIFRE SN, BRTORESTRS
=T VBRI ES S ELEMEREV: hTwa.

D, By, HBIFL) LTRELZEMICT 2L ZAMA B A BR A FH 3R 0 8 I ALAR - A3 5 L C AR %

(]

o1
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3" %4-hydroxy-2E-nonenal (4-HNE, [ 1) 1%, Z £ %
BIXOHRHEEEZETAIEBMONTE Y, Hk
WIZBUT BEEME Y 7 F VR & L TR Hska-
HNE [2DW T L Df%Ed3dH 52, % D4-HNE HSK
TMTY Y A E2HITHE VD WEORBTAERT
52 LY, 20044F 12 X AV ¥ KD Seppanen 5 12 &
DEEY Sz, BB L 724-HNE O &k O IC
BRI OVWTIE, FEUEZRTRELZOTCE
FEHL 2RI ENTW WS, EERZED) A7 HET
LMD DH D LD, EAETHRESEOF AL
IZB1F 54-HNE DA OF LDV TS
ZEiZL7. n6RDEAMA SRR A & 4 U %4-
HNE 2/l 2, DHA % EPA 7¢ & ® n-35% D% Ali A8 F
NEWGER DERALIZ & - TH U %4-hydroxy-2E-hexenal (4-
HHE) $4-HNE & FABOEHZAH TS 2 & 27RE S
nNTwa’Z A5, 4-HHE billEN G E L.

Seppanen 5 (3 FEHINZ & £ 1 54-HNE B X UM
Wi ZHo7VFe F%2,4-Y =072V K5
Y~ (DNPH) #EMALL CTHIlEL, TLCIZ X 2 A5H8
DBRNERAN T PO % 715 & 97 % HPLC TH#T L
TWwW5?Y, F72, #E® Surh & Kwon IZ/KTHIH LT
WAHRTLEE S 5 ACTHRELTHAS MY XF LYY

(TMS) @R L LT GC/MS I & 1) AR ik <
EESNMLT, MBLXTHROBEMICHE TN 54
HNE, 4-HHE O % #-~_TW 5", 5 5 134-HNE, 4-
HHE # E&5M T 512H720, HIES % ks &
ToauET 52 & EERORE L R/NRIZTSZ L
B L, REFMAR TR L 72 N2 v T
TMS # &K% GOMS TERTITT 2 Kz %L
72, ZoOFEE R CTHBROERME M L 72540
4-HNE, 4-HHERE &, BOBERLREOMEMHEH L
7-BE D4-HANE, 4-HHE JE LMo S LigtE 2 <72
DT, TTITHET 5.

KEMPROTE

(1) 4-HNE, 4-HHE OH A E

i) EKFIZEHIE4-HNE, 4-HHE DS

2, 3-"H-4-HNE (3 SCHRFRL L 0 J7 301258 » TR &
KLz (M2), a8+ V7 AVFLe FYIZF VT &
=1 (HrfbRTER) ExFUI I 2T TL8T
o< A4 F (13 %THF i, ®ELR TER) o K6
WXL =vidE2 2 AT Y+ — (BK
L8 RS EET, 4k Faxv2- /) oF—y
IFNVT Ry — 3 el 3O=HEEEEEAREL

OH OH
/“x/\v)\¢¢w/” \VJ\/%W/“
4-HNE o) 4-HHE )

1. BE7JVTk F4-HNE, 4-HHE O{bZ2iddE

OEt EtMgBr OEt
H———= - > Bng%
1 THF

/\/\)L i
H
THF 3 AN ort
on 2 OEt
1) LiARH,
2) 2H,0 = OEt
THF
4 H OEt
OH 2H
5%HCI H
_
MeOH Z

2,3 H4-HNE *  ©

2. 2,3-H-4-HNE D& IR

VFIATNVI=g A (FGHER) CrF v 2A2E
ML, IRICK)SEEILLT, PT YR
THEAAICEARENPEA SN 4 252 4 %5 Wik
B, A% —VH30GHERTHEELTT Y — V%
MARGIREL, SUATXrN60 (FATA4H) 2L HT
LU T T 74— (BEIHEE30 %R TV n-
ANFH V) THBLT, 2,3-'H.-4-HNE #86.5 mg 1%
72 (Fu¥FNT VT RYVZFATEI =105
DOINFKIZ44 %) .

2, 3-*H»-4-HHE DAL &% 1%, 2,3-°H:-4-HNE & [H]
B FETI o2, Tabb, 7V =YRE2%2 70
NP —v GREALR CER) LR SE T4 FaF
VINFIF— NI FLNT Y —NEHRT, DT
FRICSEREAD T v A B~ DRICE EAFE
DEA, T —NVONMKGHEIT> T, 2,3 Hod-
HHE #73.1mg 47 (Fu¥+ V7 LVFe FYTF
V7 Es =1 Hh560IRITIL %).

E WL 722,32 H,-4-HNE B & 12, 3-*H,-4-HHE ®
BC-NMR Z T ) (2,3-°H.-4-HNE : 8¢ 14.0 (C-
9), 22.5 (C-8), 24.9 (C-7), 31.6 (C-6), 36.4 (C-
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OTMS
/ H
F]
s 4-HNE
2 1\ O
2
2L 50
IS
2
£ 45 129
© 18
N T T | Wb o e
' 100 : 20
m/z
. i
X
2
3
5
.EEB
Qo
2 | s
5 ‘ 12
4 @ 201
uii||, Ll 1 m__ e A W w 1F | a5 m
100 200
m/z

3. 4-HNE 5 & U2,3-H-4-HNE DY X ANXY ML

5), 71.0 (C-4), 130.2 (C-2), 158.9 (C-3), 193.8

(C-1)) ;2,3*H,4-HHE : 8¢ 9.5 (C-6), 29.5 (C-
5), 72.2 (C-4), 130.5 (C-2), 158.1 (C-3), 193.6

(C-1) THY, ThEhHFTrME*HETHZ L
TR L. AL 74 VIREDOY T FVDNEKRELD
Ay T) Y TCEVFRLTE I END, FKRERE
WREANMEE 2, 3fEMERRL. 51T, 2,3 H-
4-HHE 3 X U°2, 32 H,-4-HNE % TMS #HEMAb (H2ah)
LTGCMS THM L2k A, FRENT KD
HHE, 4-HNE @ TMS #5384k & RFFRE M AS58 41— 3K
L7z, 9.220 2K 722, 3-*H,-4-HHE O TMS 38
i m/z 188, 13,240 12 S 722, 3-"H.-4-HNE @
TMS FHEARIE m/z 230120 A F v ¥—=2 % 5.2 72,
72, MBABDOTAARY DIVITIE mi 159 E DK
EVWTITAY MM UPBIIENT. 2 hid TMS
{td-v FaF3-2-7 V7 F =D C-4-C-5MDPHZ L
7oA T AWML, EO mz BEIFERED 7 5 7 A
VM FYEDB 2KEHD o7 (R3IT4-HNE B &
0°2,3*H,-4-HNE DX A AXZ bV ERT). §toT
GC/MS TORIRA F v E=ZF Y U7 (SIM) 12D,
A L 722, 3-*H-4-HHE B X 072, 3-2H,-4-HNE 7S JE 12
WAREXHLTHRIHTELZZ LD, TD %24
HHE, 4-HNE O gm0 O NERE#E & U TR H
THbHI EIHPL 72

i) JHEEORTNIEE

AALEE T, WEKE0.5~1 g Z IEREICFERE LT
AL #E (2,3 H,-4-HHE B X 0°2,3-°H,-4-HNE) % %
lug &, 10 mL OEMEEA 4 %EERTF V.-
FH 2 (BALRIEA L LTI00 M D7 F )Lk Fa ¥
Y MV y (BHT) &) 2L THOICHEMR
L, 5»LD6mL D n-NFH 2 THEEILL TBW
722U S VETLEL S 5 2 (Sep-Pak Plus Silica (1)
7V TSI 690 mg), Waters ) ICHEM LA 2
A VEI LI S 5 A %16 mL O E HEBEA, RWT
1mL OEMBEEB (20 %EEEBR = F )V n-N\F 3

(100 uM ® BHT % &5 &r)) TEHE L, 9 mL O
{18 B C4-HNE, 4-HHE % A L7, B o B#E
ZWEREEL, 100 uL OFEFE TV (100 uM @ BHT
%) ICHERM, 100 ul @ N, O-bis (trimethylsilyl)
trifluoroacetamide (BSTFA, ¥ — T VA4 T » A Hl)
Iz, 85 CT104- 5t S & T4-HNE, 4-HHE % TMS
FEML L. BUSH Z e, B F )V (100 uM
D BHT #&&) #MATE&E%Z1ImL & LT, GC/MS
DoHTEEE L.
i) GC/MS 2 & 32 EENME

TMS #ER1L L 724-HNE, 4-HHE &, DA TR
%A1 T GC/MS ST 2175 7=,
FeiE 1 QP5000 (EHBAERTE), &7 4 I DB-5MS (7



o4

4-HNE
BHTHIRE—Y
4-HHE
A m/z 157
BHTHXRE—Y
4-HHE(IS) 4-HNE(IS)
_A A A m/z 159
10 20 min

4. 180C TOORMEL =Y S HHDRRA A 7O T T 4

LY, 30 mx0.25mm (id.), 0.25 um (K
JF), ZALREE 200 C, #F 2 50 C (2 min)-
10 € min-220 C (5min), £ ¥ % —7 = — ARE :
240 C, AL A7) v PV AJEA, HEAR:
1 uL, MS:EI (70 eV), i SIM m/z 157 (¥ —
o M), m/iz 159 (NEBEEHE) .

4-HHE 1%9. 2 min £ ¥, 4-HNE (Z13. 2 min i} ¥ |2
BHEN, o —2 L +5caEL 7 (X4).
v) IRELR

Mo OERIZ I, WEEHERT ng 123t L Tl
MD4-HHE (Cayman Chemical Company #) 35 X U"4-HNE
(Cayman Chemical Company #) # 21 #10.5, 3.0,
10. 0 ug @0 L 7o BE#EERL 22 & OMIZ4-HHE, 4-HNE %
WL Ze WS HE SR 2 IV 72, m/z 1591 S B
JEREFRD4-HHE B & O'4-HNE D m/z 157D 7 5 7 A ¥
M A v ORPARY — 7 OB PR T 5720, KE
&7 A RoFMAAFIEEE (PC(1.10 %), Si(4. 67 %),
*Si (3.10 %)) WO ZIERILEW O — 7 %
157 1 159=1 :0.0402& 8 LT, m/z 157k~ (159
THIRE — 15710 % 0. 0402) D1 & BE#FLD4-HNE, 4-
HHE 3 2 O B i & K L 72,
v) ARHNENNGEER

a0 G BRIk, KR BE O4-HNE, 4-HHE % & T
W1 gl L CT4-HHE #0.2 ug, 4-HNE %0.3 ug %
L7z k3 5% 9 L CR®74-HHE B X U4-
HNE OEE2 S, WMEICHT 5 EIEZFHE LT
K7,

(2) ERAOMEBNIERVHEBICE > TERT S
4-HNE, 4-HHE
i) BRI MEANIE

TR OIMIOFEIEIZ D WT, /N4 7K (22 mL &)
W9 mL 22, 2 3ic7 VI 7Tay 7H180 C
T3045B L 060 EL L7z, BRI 3 38 T,
fmEk R % iR Tl L 721, 4-HNE, 4-HHE %
SR L7,

i) RARSIFHBICLZHDBR)RUEHRAEHICEETN
%4-HNE, 4-HHE

7 7 (R E oA 2K LR
AOFMICHEH L, &% 3 54-HNE, 4-HHE O Z1tb
BN RESHREICIE, dlo I HHE (Kz-
PH5 : 78V =v 7#) & T HFHEEETIGO RS S
(KZ-TT2 (1 LEE) 83 Fv=v 78 2HW.
IKEKTH 72V v B A E500 g A XD FE F8 mm
JEIZAT A4 AL, HRORSELH (HRAIKESH @ IF
FIFESER) 100 g 2 L TAKEAKL60 mL 2 il 2 T
WL 2KEO 2. RESTHAIRZ I HiRBELSZOMET
FRREIC L DIREE 2180 CIZEREL, 1000 g A%180 T
o ThOREDT VY A B2 MITHEAL TT
o7z, MOWEEZ —EITR TS & 9 ICHERHCRERR L
BRELIECY vy A4 EER5-8T D, EE%Z 40
WA TIRA L, FABIGD 5T F Tl3kas0
& L7z, PAMBIIMAH 25 FT1IRMEEREL,
WMO—EEY T T L2k, 1 LOE—=F—ITA
NTT7NVIFETEVELL TERTREIOFIEF TR
L7z, RlOFETIE, MAT1000 gllh b X H I
FrLwilz#150 gEERE LT, AEOFIHTIT - 72,
CORASPHEUIM L7z 2 O EETI6EIHM, 15
B 7z Dz Y & UAER L7,

MK UM L2l > w T, 4-HNE, 4-HHE (2
Mz THLFREE L L CGRBR{ewih (Pov) &1L (AV)
Z, Wi H AR 2l o B0 55 B R



x£1. HROMEMEL /-BED4-HNE, 4-HHE BE
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Changes in Access Behavior of Visitors to Food-Insect Site after a Large Revision

Yukio Magariyama*, Kumiko Shichiri, Akihiro Miyanoshita,

Taro Imamura, Yuji Wada, and Tomohiro Masuda

National Agriculture and Food Research Organization, Food Research Institute
2—1-12 Kannondai, Tsukuba, Ibaraki 305-8642, Japan

Abstract

We made a large revision in the Food-Insect Site in November, 2010, based on the result of a web survey carried out
from June to August, 2010. To find the desired information easily in the Food-Insect Site, we have set a common menu
and links to the other related pages on most pages in the new version. The comparison of access behaviors to the Food-
Insect Site before and after the revision shows that the visitors moving from “Picture Guide to Food Pests” to the other

pages increased, and that the views of the other pages increased.

Keywords . 7 = 7% 4 b (website), CXE] (revision), 7 7 & AfEH (access analysis)
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HE 7AFIILY 12299 6vH]
|E  adzuki bean beetle

%  Callosobruchus chinensis (Linnaeus) [Bruchidae]
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& 7AFJIILY [v2I9000]

BB adzuki bean boatle

wg Oallosobruchus chinensis (Linnaaus)
[Bruchidae]
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In Vitro Screening of Food Functionalities of Commonly Consumed
Bangladeshi Vegetables and Rice

Hossain Uddin Shekhar

UNU-Kirin Fellow from Bangladesh

Functional Food Factor Laboratory

Bangladesh is an agro based country. Vegetables that grow in Bangladesh serve as a major source of daily food in
general. However, the potency of these everyday consumed vegetables in terms of antioxidant, antimutagenic, antitumor
and antibacterial activity against pathogenic microbes and spoilage bacteria etc. has never been known. So attempts have
been made to study above parameters taking twelve representative vegetables samples namely: red amaranth (Amaranthus
gangeticus), spinach (Spinacia oleracia), coriander leaves (Coriendum sativum) cauliflower (Brassica oleracea var
botrytis), green bringle (Solanum melongena), cabbage (Brassica oleracea), kolmi shak (Ipomoea aquitica), radish (Rap-
hanus sativus), green banana (Musa paradisica), amaranth leaf (Amaranthus viridis), purple bringle (Solanum melon-
gena), and mushroom (Genoderma lucidium).

H-ORAC activity was found to be in the range of 32.42 (green Banana) - 343.13 (kolmi shak) umol TE (Trolox®
equivalent)/g DW (Dry weight). DPPH-RSA was 288.315(mushroom)-753.42 (kolmishak) umolTE/gDW. TPP was
ranged from 36.12 (coriander leaf) to 328.91 (purple bringle) mg GAE (galic acid equivalent) /g DW. Kolmi shak
showed highest antioxidant activity in terms of H-ORAC and DPPH-RSA. Correlation between H-ORAC & DPPH-RSA,
HORAC & TPP, and DPPH & TPP were found to be 0.60, 0.09 and 0.03 respectively.

The DMSO extract of all these vegetables demonstrate antimutagenic effect on Trp-P2 induced mutagenicity to Sal-
monella typhimurium TA98 while tested with Perilla as standard. The anti-mutagenic activity demonstrated by all these
vegetables showed wide range of variation with Red amaranth with highest activity (69.11 %) and Coriender leaves with
lowest 6.76%.

The DMSO extract of Eggplant (green), Water spinach, Red amaranth and Eggplant (purple) showed highest anti tu-
mor activities in P388 leukemia cell line. Six vegetables extract showed antibacterial activity against spoilage bacteria.
Coriender leaves, showed maximum activity against three spoilage bacteria namely Psedomonas aeroginosa, Enterococcus
faecalis, Bacillus subtilis. Water Spinach’s extract was found to be active against four pathogenic bacteria.

The physicochemical and pasting (rheological) properties between Bangladeshi traditional and high yielding variety
(HYV) of Indica rice has been compared. 7 representatives of traditional indica parboiled rice namely Dudhkolom, Ashi-
ana, Kajalsail, Dadkhani, kataribhog, Jalidhan and 7 high yielding varieties namely BRR22, BRRI23, BRRI28, BRII 29,
BRRI 31, BRRI40, BRRI 41 have been chosen based on their popularity and availability. The flour particle size obtained
after grinding ranged from 204.05um (Ashiana)-311.85um (Magursail) for traditional variety and 224.87um (BRRI 31)-
281.70um (BRRI 28) for HYVs. The overall hardness of the rice grain range from 262800 N/m’ (Kataribhog)- 458200 N/
m’ (Magursail) for traditional varieties and 343800 N/m’ (BRRI 29)- 461300 N/m* (BRRI 31) for HYV. In white index
BRRI 22 has been found to be the most white rice grain among all fourteen varieties.

Amylose content (AC) ranged from 21.18 % (Kajal sail)-25.81% (Dudhkolom) for traditional variety and 22.16%
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(BRRI 31)-30.37% (BRRI 22) for HYV. The protein content of traditional varieties lie between 6.09 % (Dudhkolom)-
8.76% (Jolidhan) and that of HYV lied between 7.82 % (BRRI 41)- 9.09 %(BRRI 31). Gel consistency test reveal that all
the varieties have soft gel consistency.

Rheological properties namely peak viscosity (PV), trough viscosity (TV), breakdown viscosity (BV), final viscosity
(FV) and setback viscosity (SV) have been determined for all the 14 samples. It has been found that varietal differences
cause significant difference in these parameters.

Thirty different free amino acids with variable amount have been detected in all the fourteen samples. Seven tasty
amino acids (Ala, Gly, Gln, Glu, Asn,Thr, Asp) have been detected in all varieties. Kataribhog contain the highest amount
of these tasty amino acid and Kajalsail the least. Different amount of Gamma amino butyric acid (GABA) has been

found in all the varieties. BRRI 22 contain the highest (12.33mg/gm dry basis).
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Quality Control of Food Material Using Ultra-Grinding Method

Ngamjit Lowithun

UNU-Kirin Fellow from Thailand

Food Processing Laboratory,

Quality of rice bread prepared with different particle sizes of rice flour was studied to evaluate the effect of ultra-
grinding method. Japonica (Koshihikari) and Indica (Rinks-nakate) rice varieties ground with hammer mill and jet mill
methods were used to prepare bread samples at 20, 30 and 40% rice flours. The sample prepared from wheat flour was
used as control sample. The results showed that increasing of rice flours caused decrease of expansion volume and in-
crease of hardness characteristics. The bread substituted with jet-milled rice flours had the lowest volume in both of the
rice varieties. Moreover, the texture values of all samples were increased with increase of storage time. The addition of
water in the formula increased expansion volume and decreased hardness of bread samples. In the second experiment,
the pretreatment of raw rice with cooking process was studied to improve bread quality. The bread samples substituted
with cooked Koshihikarai and Khao Dawk Mali 105 (Jasmine rice) rice having different particle size resulted to the loaf
volume and hardness values were improved. A suitable gelatinization process for making rice bread must be more studied

in future years.
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Practical Production of Oligosaccharides Employing Multiple-enzymes System

Li Bingxue

UNU-Kirin Fellow from China

Enzyme Laboratory

There are many kinds of oligosaccharides which have important functions. The low quantity and difficulty to synthe-
sis limited the utility value of such oligosaccharides. Fortunately, oligosaccharides could be synthesis or exploited by
phosphorolytic enzymes (phosphorylase).

D-Galactosyl- f 1—>4-L-rhamnose phosphorylase (GRP) could produce Gal-f31,3-Glc, which was a new oligosaccha-
rides, from glucose and Gal-1-P. We named Gal-1,3-Glc as Novus-Lactose, because the structure of Lactose was Gal-3
1,4-Glc. The Novus-Lactose could be one important candidate Functional Oligosaccharide in food and health products
due to its distinctive structure.

For the construction of the enzymatic procedure, it is important to establish a routine method to measure the enzy-
matic activity. We developed a protocol for the enzymatic colorimetric quantification of orthophosphate (Pi) using pyru-
vate oxidase and peroxidase. The following relationship was derived from linear regression with a correlation coefficient
greater than 0.996: y = 0.46 x (x = [phosphate] (mM); y = AAbs505). The calibration curve was not affected by the
presence of labile phosphate esters. The method is capable for continuous monitoring of the reaction activity of GRP.

We have attempted the one-pot enzymatic synthesis of Novus-Lactose from sucrose employing multiple-enzymes system:
sucrose phosphorylase (SP), UDP-glucose-hexose 1-phosphate urydylal transferase (GalT), UDP-glucose 4-epimerase
(GalE), xylose isomerase (XI), and GRP (Fig.1).

Sucrose Frucose
P I I

Pi DGaTC DGalE

Gal=1-P TTIDP-Gile

Gal-B-1.3-Gl¢ Gle

Fig.1 Multiple-enzymes system for synthesizing Gal-g-1,3-Glc

We initially fixed the concentrations of substrates and cofactors as 1.0 M Sucrose, 400 mM phosphate, 10 mM
MgClL, and 1 mM UDPG. Then we fixed the concentration of GalT, GalE, XI, and GRP as optimum concentration 31.2,
81.2, 400, and 100 (ug/ml), respectively. We try to optimize the SP concentration and found it between 31.2 to 125 (ug/
ml) The maximum concentration of Gal-f3-1,3-Glc reached 322 mM in 14 d at 30 °C with SP, GalT, GalE, XI, and GRP
at 25, 125, 325, 1600 and 400 (ug/ml), respectively.
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CFD Analysis of Bubble Distribution in Non-Catalytic Reactor
for Production of Biodiesel Fuel

Dyah Wulandani

UNU-Kirin Fellow from Indonesia

Reaction and Separation Engineering Laboratory

Biodiesel fuel is a biodegradable of diesel fuel that is produced through trans-esterification between vegetable oil and
methanol. The non-catalytic biodiesel fuel production method called superheated methanol vapor in the bubble column re-
actor which is used in this research has advantage; no requiring purification before and after reaction, due to the not ex-
isting of catalyst, so both initial and running costs are to be reduced. However the reaction rate of biodiesel fuel produc-
tion is still lower than other method (catalytic method). The previous studies noted that the contact surface between the
methanol bubble and the oil acts as the limiting factor for enhancing the reaction rate. The contact surface area is influ-
enced by the bubble size distribution, which in turn affected by the reactor design. Therefore, this study is devoted to
the analysis of the bubble distribution in non catalytic reactor to increase the reaction rate of biodiesel fuel production us-
ing the Computational Fluid Dynamics (CFD) method. CFD can minimize the experimental design cost and time by
simulating various experimental conditions to show a real phenomenon, with a reasonable accuracy and precision.

A transparent reactor using nitrogen and water system were used to verify the CFD modeling. By comparing this
model with experiment result using high speed camera, it was found that 3D CFD modeling, turbulent flow and non-equi
librium wall function give the best similarity with experimental result. The result proves that the increase of inlet gas ve-
locities increase the gas holdup and contact surface area significantly.

Based on the proper CFD modeling, ten scenarios of treatment and design of obstacle installed in the column reactor
were simulated to find the highest contact surface area and reaction rate. Both of simulation and experimental result show
that by utilizing of the obstacle in the reactor, contact surface between oil and methanol vapor increase and the reaction
rate of biodiesel fuel production also increase by use of the obstacle. The CFD modeling represented well to describe the

bubble behavior, and reaction rate was estimated by results of CFD.
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Research Study of Nutritional and Healthy Functional Components of Vegetables
and Fermented Traditional Foods of Mongolia and Japan

Dolgorsuren Bayarsaikhan

UNU-Kirin Fellow from Mongolia

Food Function Laboratory

The functional foods and supplements for human health are studied and developed using traditional food and ancient
foods. Sometimes traditional foods are very important as source of function food, because there are many no-identified
compounds in the foods. It is possible that Mongolian traditional foods also may have new functions for human health.
Traditional Mongolian milk products can be classified as non-fermented and fermented milk products. Fermented milk
products can be further sub-divided into products of lactic acid fermentation (Tarag, Khoormog, Byaslag, and Eezgiii) and
products of lactic acid fermentation combined with alcoholic fermentation (Airag, Undaa, Arkhi, Aarts and Aaruul). We
have focused on the 3 food functions, which were typical health functions and very important for human health. There-
fore, angiotensin-converting enzyme (ACE) inhibitory activity, a-glucosidase inhibitory activity, and anti-oxidant activity
of traditional daily products in Mongolian country area were assayed in this report. Furthermore these traditional daily
products and vegetables were performed overall evaluation of food function for some human health points. Mongolia
milk products were crushed and extracted with distilled water. The extracted samples were used for assays of anti-oxi
dant activity, a.-glucosidase inhibitory activity, and ACE inhibitory activity. For identification of compound having ACE
inhibitory activity in Mongolian dairy products, ultrafiltration and reverse-phase HPLC fractionation were performed. The
relatively high active fraction was used as sample of mass spectrometry analysis. About ACE inhibitory activity of vari-
ous traditional milk products, 12 Aaruul samples, 3 Eezgii, and 2 Byalag were used for ACE inhibitory activity. Highest
group was Aaruul (mare), and Aaruul (cow) was almost same value. It seems that the difference is depend on fermenta-
tion process. So we tried to purify the active components in Aaruul (mare). Most active sample was selected from
Aaruul (cow and mare) and also Eezgii (cow) group. And ultrafiltration and RP-HPLC were performed. At the HPLC, 8
peaks of inhibitory activity were detected in the chromatography fraction. One of the active fractions was selected an
analyzed as active material for mass spectrometry. From result of electrospray ionization fourier transform ion cyclotron
resonance mass spectrometry, 2 peaks of the sample were detected. In according to the molecular weight and another
data, the 362.05 peak may be almost guanosine 5’-monophosphate (5°GMP), and 346.06 peak may be adenosine 5’-mono
phosphate (5’AMP). ACE inhibitory activity of 5’-monophosphate of various nucleotides was measured. It became clear
that 5’GMP was weak inhibitor of ACE and Mongolian milk products contained the 5’GMP from these results. Generally
mare milk is more condensed than other milk, cow, yak and sheep. And when Mongolian milk products were made, it
needs to ferment for long time. These are the reason that the mare milk product has more active components than other
daily products. This is the first report that 5’GMP is weak inhibitor of ACE. We used 10 kinds of milk products and
vegetables for a-glucosidase inhibitory activity. Aaruul (camel and yak) and Camembert had no inhibitory activity of the
a-glucosidase. On the other hand, intensity of sea buckhorn, which is a kind of goumi, was 0.343, and value of beetroot
was height one 0.823 in used samples. It is known that there are large amount of sugar in beetroot. Therefore glucosi-
dase activity may be interfered by the sugar. Anti-oxidant activity of Mongolian milk products and Mongolian vegetables
was measured by lag-time method. Milk products including of Japanese products have almost same values (6.5 — 13.4
uM Trolox eq.). However the vegetable was more active, especially beetroot had highest activity. It suggested that the
high anti-oxidant activity of beetroot is derived from the vitamin C and betaine. We tried to overall estimation for health
functions of Mongolian local milk products and local vegetable and fruit. It suppose that the overall estimation of func-
tional food is one useful selection method and first trial in order to select effective foods for human health.
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Different distributions of alpha—glucosidases and amylases in milling fractions of rice grains
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*QOchanomizu University
*#*National Food Research Institute
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Effect of Dietary Lipid Type on the Enhancement of Swimming Endurance of Mice by L-Lactic Acid
Guihua Zhang*, Nobuya Shirai*, Hiramitsu Suzuki** and Eiji Shimizu***

*National Agriculture and Food Research Organization, National Food Research Institute
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Effect of Extruded Polished, Brown, and Germinated Brown Rice
on the Behavior and Plasma Parameters of ICR Mice

Nobuya Shirai*, Hiramitsu Suzuki*,**, Keitaro Suzuki* and Ken’Ichi Ohtsubo*,**%*

*National Food Research Institute
**Kagawa Nutrition University
*#*Niigata University
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A Comparative Study of the Effects of Erabu Sea Snake (Laticauda semifasciata) Lipids,
Green Tea Extract and Conjugated Linoleic Acid on the Swimming Endurance of Mice

Guihua Zhang*, Nobuya Shirai*, Tomoyuki Higuchi**, Hiramitsu Suzuki**, Eiji Shimizu***

*National Agriculture and Food Research Organization, National Food Research Institute
**Kagawa Nutrition University
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Angiotensin I-Converting Enzyme Inhibitory Activities of Extracts from Commercial Chinese Style Fermented Soypaste

Feng—Juan LI *, Li—Jun YIN **, Yong—Qiang CHENG**, Masayoshi SAITO***,
Kohji YAMAKI**** and Li—Te LI**
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Purification and identification of 1-deoxynojirimycin (DNJ) in okara fermented
by Bacillus subtilis B2 from Chinese traditional food (Meitaoza).

Yun-Ping Zhu*, Kohji Yamaki**, Tadashi Yoshihashi**, Mayumi Ohnishi—Kameyama***, Xiu—Ting Li****,
Yong—Qiang Cheng****, Yutaka Mori** and Li—Te Li****
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Journal of Food Processing and Preservation 34 (2010) 520-540.
Effects of Drying Method on Physicochemical and Functional Properties of Soy Protein Isolates
Xiao-Zhong Hu*, Yong-Qiang Cheng*, Jun-Feng Fan**, Zhan-Hui Lu*, Kohji Yamaki*** and Li-Te Li*

*College of Food Science and Nutritional Engineering China Agricultural University No. 17,
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**College of Bioscience and Biotechnology Beijing Forestry University Haidian, Beijing, China
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Simple, Selective, and Rapid Quantification of 1-Deoxynojirimycin in Mulberry Leaf Products
by High—Performance Anion—Exchange Chromatography with Pulsed Amperometric Detection

Tadashi Yoshihashi*, Huong Thi Thu Do*, Patcharee Tungtrakul**, Sumitra Boonbumrung**, Kohji Yamaki***

*Postharvest Science and Technology Division, Japan International Research Center for Agricultural Sciences
**Institute of Food Research and Product Development, Kasetsart University
***National Food Research Institute
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Soy protein and fish oil independently decrease serum lipid concentrations
but interactively reduce hepatic enzymatic activity and gene expression involved in fatty acid synthesis in rats

Yoko Takahashi*

*National Food Research Institute
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The Effect of Methanol Extracts of Tsao—ko (Amomum tsao—ko Crevost et Lemaire) on Digestive Enzyme
and Antioxidant Activity In Vitro, and Plasma Lipids and Glucose and Liver Lipids in Mice

Longquan YU*, ** Nobuya SHIRAI***, Hiramitsu SUZUKI**** Nozomi SUGANE***** Tsuyoshi HOSONQ#*###%*_
Yoshijiro NAKAJIMA###*#*  Masahiro KAJIWARA*#**** and Kazuhiro TAKATORI*##%#%*
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Estimated Average Daily Intake of Antioxidants from Typical Vegetables Consumed in Japan: A Preliminary Study
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An in Vitro Effect of Coffee on the Antigen—Specific Immune Responses of Naive Splenocytes
Masao Goto*, Yuko Takano—Ishikawa*, Hiroshi Shinmoto**
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Effects of Fructo—Oligosaccharide on DSS—Induced Colitis Differ in Mice Fed Nonpurified and Purified Diets
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2,4-Dinitrofluorobenzene—Induced Contact Hypersensitivity Response in NC/Nga Mice Fed Fructo—Oligosaccharide
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Effect of caffeine on antigen—specific immune responses of mouse splenocytes
Masao Goto*, Yuko Takano—Ishikawa*, Hiroshi Shinmoto**

*National Food Research Institute, National Agriculture and Food Research Organization
**Tamagawa University
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Nippon Shokuhin Kagaku Kougaku Zasshi
Evaluation of the Physiological Function of Sumomoume (Prunus salicina x Prunus mume) "eninomai’ Bred in Gunma Prefecture
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*Gunma Agriculture Technology Center
**National Agriculture and Food Research Organization, National Food Research Institute
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Nippon Shokuhin Kagaku Kougaku Zasshi
Interlaboratory study of hydrophilic—oxygen radical absorbance capacity, a method for measuring antioxidant capacity
Jun Watanabe*, Tomoyuki Oki**, Jun Takebayashi***, Koji Yamasaki****, Tojiro Tsushisa*****

*National Agriculture and Food Research Organization, National Food Research Institute
**National Agriculture and Food Research Organization, National Agricultural Research Center for Kyushu Okinawa Region
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Autophagy 6(3), 345-352 (2010)
Autophagy impairment stimulates PS1 expression and gamma-—secretase activity

Kazunori Ohta*, Akihito Mizuno*, Masashi Ueda*, Shimo Li*, Yoshihiro Suzuki*, Yoko Hida*,
Yoshika Hayakawa—Yano*, Masanori Itoh*, Eri Ohta*, Masuko Kobori**, Toshiyuki Nakagawa*

*Gifu University Graduate School of Medicine
**National Food Research Institute, ~ National Agriculture and Food Research Organization
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Biochemical and Biophysical Research Communications 402(1), 7-13 (2010)
High—salt diet advances molecular circadian rhythms in mouse peripheral tissues
Hideaki Oike*, Kanji Nagai*,**, Tatsunobu Fukushima**, Norio Ishida*** **#* Masuko Kobori*

*National Food Research Institute, National Agriculture and Food Research Organization
**Mitsubishi Rayon Co. Ltd.
***National Institute of Advanced Industrial Science and Technology
##**Graduate School of Life and Environmental Sciences, University of Tsukuba
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Japan Agricultural Research Quarterly 44(3), 243-248 (2010)
Evaluation of anti—inflammatory and anti—allergic effects of food components using DNA microarray analysis
Masuko Kobori*, Kanji Nagai*,**, Yumiko Takahashi*, Hideaki Oike*

*National Food Research Institute, National Agricultural and Food Research Organization
**Mitsubishi Rayon Co. Ltd.
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Appetite, 55, 271-278, 2010
Interactive effects of carbon footprint information and its accessibility on value and subjective qualities of food products

Atsushi Kimura*, Yuji Wada*, Akiko Kamada**, Tomohiro Masuda*, Masako Okamoto***,
Sho—ichi Goto****, Daisuke Tsuzuki**** Dongsheng Cai**** Takashi Oka***** Ippeita Dan***
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**Bunkyo University
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Food Quality and Preference, 21, 843-848
Eating habits in childhood relate to preference for traditional diets among young Japanese

Atsushi Kimura*, Yuji Wada*, Kentaro Ohshima**, Yui Yamaguchi***,
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*National Agriculture and Food Research Organization
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Food Quality and Preference 21(7), 867-872 (2010)
Package images modulate flavor perception for orange juice
Nanami Mizutani*, Masako Okamoto**,*** Yui Yamaguchi**** Yuko Kusakabe**** Ippeita Dan**, Toshimasa Yamanaka*

*University of Tsukuba
**Jichi Medical University
*#**0Obihiro University of Agriculture and Veterinary Medicine
##xkNARO, National Food Research Institute
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Neurolmage, 54, 2, 1578-1588, 2011
Process—specific prefrontal contributions to episodic encoding and retrieval of tastes: A functional NIRS study.

Masako Okamoto*, Yuji Wada**, Yui Yamaguchi***, Yasushi Kyutoku*#***,
Lester Clowney*, Archana K. Singh*****_Jppeita Dan**%*%*
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**National Agriculture and Food Research Organization
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FBE LB IFFE (The Japanese Journal of Psychonomic Science), 29, 1, 77-78, 2010
Hardness perception in visual motion —An experimental investigation in penetraitiong motion—
Tomohiro Masuda*, Atsushi Kimura*, Sho—ichi Goto**, Yuji Wada*

*National Agriculture and Food Research Organization
**University of Tsukuba
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Bioscience, Biotechnology, and Biochemistry, 74(8), 1598—1605 (2010)

Relationship between the rheological properties of thickener solutions and their velocity
through the pharynx as measured by the ultrasonic pulse Doppler method

Akiko TASHIRO*, Atsuko HASEGAWA*, Kaoru KOHYAMA**, Hitomi KUMAGATI***, Hitoshi KUMAGAI*

*Kyoritsu Women’s University
**National Food Research Institute, NARO
*##*Department of Chemistry and Life Science, Nippon University
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Food Chemistry, 127, 541-546 (2011)
Effect of non—starch polysaccharides on the in vitro digestibility and rheological properties of rice starch gel
Tomoko SASAKI, and Kaoru KOHYAMA
National Food Research Institute, NARO
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Food Hydrocolloids, 24(5), 512-517 (2010)
Phenomenological viscoelasticity of some rice starch gels
Navdeep Singh SODHI*,**, Tomoko SASAKI*, Zhan—Hui LU* *** Kaoru Kohyama*
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Journal of Sensory Studies, 25(6), 917-939 (2010)

Sensory lexicon of brewed coffee for Japanese consumers,
untrained coffee professionals and trained coffee tasters
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Journal of the Physical Society of Japan, 79(4), 044801 (2010)
Fragmentation of a viscoelastic food by human mastication
Naoki KOBATASHI*, Kaoru KOHYAMA**, Kouichi SHIOZAWA ***

*Department of Physics, Chuo University
**National Food Research Institute, NARO
***Department of Physiology, Tsurumi University School of Medicine
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Starch—Starke, 61, 677-686 (2009)

Chain—length distribution profiles of amylopectin isolated from endosperm starch of waxy
and low—amylose bread wheat (Triticum aestivum L.) lines with common genetic background
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Development of a list of texture descriptors for jam in Japanese
Fumiyo Hayakawa*, Shogo Naganawa**, Takayoshi Hoshino**, Yukari Kazami* and Kaoru Kohyama*

*National Food Research Institute, NARO,
**Aohata Corporation
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The influence of skin processing on mechanical and mastication properties of Takuan (Pickled Radish)
Takahiro OOYAMA¥*, Satomi AKUTSU**, Kazuko ITO*, Tsuneo WATANABE*, Kimii YAMAZAKI*, Kaoru KOHYAMA**

*Industrial Technology Center of Tochigi Prefecture
**National Food Research Institute, NARO

Journal of Agricultural and Food Chemistry 59, p.78-84(2011)
Identification of Irradiated Prawn (Penaeus monodon) Using Thermoluminescence and 2—Alkylcyclobutanone Analyses
Susu Chen*, Yuka Morita*, Kimie Saito*, Hiromi Kameya*, Mitsutoshi Nakajima**, Setsuko Todoriki*

*Food Safety Division, National Food Research Institute
**Graduate School of Life and Environmental Sciences, University of Tsukuba
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Development and Single Laboratory Validation for Thermoluminescence Detection of Irradiated Foods
Using X-ray Irradiation

Hiroshi Sakabe*, Yoshitane Mori*, Kimie Saito**, Setsuko Todoriki**

*Food and Agricultural Materials Inspection Center, Yokohama Office
**National Food Research Institute
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Sprouting and Rooting Inhibition of Garlic with Co—60 y-rays

Kobayashi Yasuhiko*, Kikuchi Masahiro*, Todoriki Setsuko**, Saito Kimie**, Katsura Yoko**,
Kameya Hiromi**, Ichikawa Mariko***, lizuka Tomoko***, Chiba Etsuko***, Ukai Mitsuko****

*Japan Atomic Energy Agency
**National Food Research Institute, NARO
*##*Roundtable for Food Communication
##**¥Hokkaido University of Education

Environmental Toxicology and Pharmacology 31, 258-261 (2011)
Nuclear factor—kappaB inhibitors alleviate nivalenol-induced cytotoxicity in HL60 cells
Hitoshi NAGASHIMA, Masayo KUSHIRO, Hiroyuki NAKAGAWA

SNV = (NIV) OFMFEBRBEEBREO 20, BNKT kappaB (NF-kappaB) ¢ HLG60IALIZ B3 % NIV 84k o Mg 31k
D5 % NF-kappaB D4R EH] PDTC & FXH AV 2 HWTRE L7z, NIVIZA v ¥ —uf F¥ (L) - 805 ik%
L7z, Z OS5 NIV HAMULEE X ) NIV & NF-kappaB FHEHR O FRALEE U 7= 88 0 F 254 7 A2 o 720 NIV IZHLERGEALME & >~
N7 (MCP) — 1 O WA WA &7z, Z 05w NIV HEAULEL X ) NIV & NF-kappaB BHEH] o FRELEL L 7= Ml 0 /5%
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Journal of Food Protection, 73(10): 1817-1823 (2010)

Distribution of deoxynivalenol and nivalenol in milling fractions
from Fusarium—infected Japanese wheat cultivars

Manasikan THAMMAWONG*, Mayuko OKABE*,** Tomomi KAWASAKI*, Hiroyuki NAKAGAWA*,
Hitoshi NAGASHIMA*, Hiroshi OKADOME#*, Takashi NAKAJIMA*#** AND Masayo KUSHIRO*

* National Food Research Institute, National Agriculture and Food Research Organization (NARO)
g g
**Shinshu University
***National Agricultural Research Center for Kyushu Okinawa Region, NARO
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Radioisotopes, 59, 10, 607-614, 2010

Relaxation behavior and dose dependence of radiation induced radicals inirradiated mango

Hiromi Kameya, Daisuke Kakita*, Yoshihiko Kaimori**, Masahiro Kikuchi***,
Yasuhiko Kobayashi***, Mitsuko Ukai**, Yuhei Shimoyama®***

National Food Research Institute

*Muroran Institute of Technology

**Hokkaido University of Education

***Japan Atomic Energy Agency
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Radioisotopes, 59, 7, 415-420, 2010

Analysis of radicals of irradiated garlic
Hiromi KAMEYA, Yoshihiko KAIMORI* and Mitsuko UKAT*
*Hokkaido University of Education
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An ESR Study of radiation induced radicals in glucose polymers
Hiromi Kameya, Hideo Nakamura*, Mitsuko Ukai*, Yuhei Shimoyama**

National Food Research Institute
*Hokkaido University of Education
**Japan Atomic Energy Agency
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Electron spin relaxation behavior of radiation induced—radicals of kampo extraction
Hideo Nakamura*, Tsukasa Takahashi*, Yui Honda*, Yoshihiko Kaimori*, Hiromi Kameya**, Mitsuko Ukai*

*Hokkaido University of Education
**National Food Research Institute, NARO
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Detection of Irradiated Garlic Bulb Using ESR Spectroscopy, PSL and TL Methods
Hiromi Kameya, Kimie Saito, Masahiro Kikuchi*, Yasuhiko Kobayashi*, Mitsuko Ukai**, Setsuko Todoriki

National Food Research Institute
*Japan Atomic Energy Agency
**Hokkaido University of Esucation
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ESR analysis of cubed infant milk
Mitsuko Ukai, Hiromi Kameya*

Hokkaido University of Education
*National Food Research Institute
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ESR analysis of sterilized spices
Hiromi Kameya*, Mitsuko Ukai**

*National Food Research Institute
**Hokkaido University of Education

Food Science and Technology Research, 16%, 675, 607 —612H, 2010
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The effect of repeated sodium hypochlorite exposure on chlorine resistance developed in Escherichia coli O157:H7
Yasuhiro Inatsu*, Md. Latiful Bari*, Tomoko Kitagawa*, Susumu Kawasaki*, Vijay Kumar Junena**, Shinichi Kawamoto*

*National Food Research Institute, NARO
**United States Department of Agriculture, Agricultural Research Service, Eastern Regional Research Center

Foodborne Pathogens and Disease, 7(10) 1217-1223(2010)

Combined effect of low—dose irradiation and acidified sodium chlorite washing
on Escherichia coli O157/H7 inoculated on mung bean seeds

Daisuke Nei, Md. Latiful Bari, Yasuhiro Inatsu, Susumu Kawasaki, and Setsuko Todoriki, Shinichi Kawamoto

National Food Research Institute
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Comparison of the effectiveness of acidified sodium chlorite
and sodium hypochlorite in reducing Escherichia coli

*National Food Research Institute, NARO

Foodborn Psathogens and Disease, 7(7) 845-850 (2010)

Effectiveness of superheated steam and gas catalytic infrared heat treatments
to inactivate Salmonella on raw almonds

Md. Latiful Bari*, Daisuke Nei*, Itaru Sotome*, Ikuo Nishina**,
Fumiyo Hayakawa*, Seiichiro Isobe* and Shinichi Kawamoto*

*National Food Research Institute
**Satake USA Co. Ltd.
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Multiplex real-time polymerase chain reaction assay for simultaneous detection
and quantification of Salmonella species, Listeria monocytogenes,
and Escherichia coli O157:H7 in ground pork samples

Susumu Kawasaki*, Pina M. Fratamico**, Naoko Horikoshi***, Yukio Okada***,
Kazuko Takeshita***, Takashi Sameshima***, Shinichi Kawamoto*

*National Food Research Institute, NARO
**United States Department of Agriculture, Agricultural Research Service, Eastern Regional Research Center
*##*PRIMA Meat Packers, Ltd.
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Development of the multiplex PCR detection kit for Salmonella spp.,
Listeria monocytogenes, and Escherichia coli O157:H7

Susumu Kawasaki*, Pina M. Fratamico**, Naoko Horikoshi***, Yukio Okada®*?**,
Kazuko Takeshita***, Takashi Sameshima***, Shinichi Kawamoto*

*National Food Research Institute, NARO
** United States Department of Agriculture, Agricultural Research Service, Eastern Regional Research Center
##*PRIMA Meat Packers, Ltd.

Journal of Food Protection, 73(4) 752-757 (2010)
Practical evaluation of mung bean seed pasteurization method in Japan
Md. Latiful Bari*, Katsuyoshi Enomoto**, Daisuke Nei* and Shinichi Kawamoto*

*National Food Research Institute
**Daisey Co. Ltd.
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Journal of Stored Products Research 46,13—19(2010)

Detection and identification of Wolbachia endosymbionts
from laboratory stock of stored—product insect pests and their parasitoids

Daisuke Kageyama*, Satoko Narita*, Taro Imamura**, Akihiro Miyanoshita**

*National Institute of Agrobiological Science
**National Food Research Institute
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KEEMR, 32%2%5, 51-57H (2010)
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Overwintering of Sitophilus zeamais in a metal shed: Effects of shelter and water

Taro Imamura*, Akihiro Miyanoshita*, Mamoru Matsusaka**,
Toshimitsu Minegishi**, Minoru Ishiko**, Hiroshi Nakakita***

*National Food Research Institute, NARO
**Kokusaieisei Co., Ltd.
##*Tsukuba Association of Insect Pest Control

FRER, 32(2), 59-63 (2010)
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Maize weevile, Sitophilus zeamais breeding in acorns
Akihiro Miyanoshita*, Hiroki Obata**, Aya Manabe**, Taro Imamura*

*National Food Research Institute
**Arhaeological Operation Center, Kumamoto University

Carbohydrate Polymers 81(4) 964-968 (2010)

NMR characterization of acidic xylo—oligosaccharides containing two methylglucuronic acid residues
from Japanese cedar and Hinoki cypress

Tadashi ISHIT*, Tomoyuki KONISHI*, Takashi YAMASAKI**, Ayumi ENOMOTO**,
Mitsuru YOSHIDA*** Tkuko MAEDA***  Kazumasa SHIMIZU**

*Forestry and Forest Products Research Institute
**College of Bioresource Sciences, Nihon University
*#*National Food Research Institute, NARO
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Tetrahedron Letters 51 (38) 4953—-4956 (2010)

Oryzamutaic acids H-J, new alkaloids from an Oryza sativa mutant with yellow endosperm

Hiroshi NAKANO*, Seiji KOSEMURA**, Mitsuru YOSHIDA*** Rika IWAURA***,
Toshisada SUZUKI****, Ryota KAJI*, Makoto SAKAI*

*National Agricultural Research Center for Kyushu Okinawa Region, NARO
**Department of Chemistry, Hiyoshi Campus, Keio University
*#*National Food Research Institute, NARO
*##*Faculty of Agriculture, Kagawa University
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Researches in Organic Geochemistry, 26, 31-37,2010
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Stable hydrogen and oxygen isotope analysis of organic materials
by thermal conversion elemental analyzer / isotope mass spectrometer (TCEA)

*Japan Certification Services, Inc.
*#*S] Science CO., LTD.
*#%*(Present adress) National Food Research Institute

Bioscience Biotechnology Biochemistry, 74, 4, 861-864, (2010)
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copyranosyl — (1—+4) — f—D—galactopyranosyl) — Sa—spirostan — 20—o0l & R L 72D THET 5.

New steroidal saponin from Hosta sieboldiana
Hiroshi YADA*, Toshiyuki KIMURA**, Masahiro SUZUKI**, Mayumi OHNISHI-KAMEYAMA**, and Hiroshi SHINMOTO®***
*National Food Research Institute, National Agriculture and Food Research Organization

**Japan National Agricultural Research Center for Tohoku Region, National Agriculture and Food Research Organization
***Tamagawa University, Faculty of Agriculture
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Chemical & Pharmaceutical Bulletin, 58 (9), 1259-1262 (2010)
Six New Acylated Anthocyanins from Red Radish (Raphanus sativus)
Satoru Tamura*, Kouji Tsuji*, Piao Yongzhen*, Mayumi Ohnishi—Kameyama** and Nobutoshi Murakami*

*QGraduate School of Pharmaceutical Sciences, Osaka University
*#*National Food Research Institute
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Diverse morphologies of self—assemblies from homoditopic 1,18—nucleotide—appended bolaamphiphiles:
effects of nucleobases and complementary oligonucleotides

Rika IWAURA*, Tomohiko IIZAWA*, Mayumi Hiroyuki MINAMIKAWA**, OHNISHI-KAMEYAMA*, Toshimi SHIMIZU**

*National Food Research Institute, National Agriculture and Food Research Organization
*#*National Institute of Advanced Industrial Science and Technology

HAREAES45E, 20(4), 305—-312 (2010)
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B1ghn, FITRPL 72 44 TIZ147~235mg & 505 72D L, FKICERIL 72 M4EE TI1d36mg, HEETIEHE - ke BT,
ZNEN24~44mg, 3Img e EFE o7, 6D T 2 WFEERDI D, 4 -0-H T oA A VFFBOAK, FROUBEED T Hik
DVMERI ) b 3~ 6EE Dotz —F, MHROEED S 7 cBFEEFICERIBD O o7 HEOY T3 YOI
BALYE 2§27 7 2 BFEEROMFRIRE 2 VB L EZ SN

Seasonal difference of caffeic acid derivative contents in current—year leaves
and old leaves of Ilex latifolia Thunb.

Miho Midorikawa*, Mayumi Ohnishi—Kameyama**, Tadahiro Nagata*

*Seitoku University
**National Food Research Institute
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Analyst 136(3), 533-539 (2011)
Sampling variability and uncertainty in total diet studies
Yoshiki Tsukakoshi

National Food Research Institute, National Agriculture and Food Reserach Organization.
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Analytical Chemistry,83,719-726(2011)

Evaluation of a Semipolar Solvent System as a Step toward Heteronuclear Multidimensional NMR-Based Metabolomics
for 13C—Labeled Bacteria, Plants, and Animals

Yasuyo Sekiyama*,**, Eisuke Chikayama* and Jun Kikuchi*, ### ks s

*Metabolomics Research Devision, RIKEN Plant Science Center
**National Food Research Institute, NARO
*##*Graduate School of Nanobiosciencs, Yokohama City University
****Biomass Engineering Research Program, RIKEN Research Cluster for Innovation
##*k**Graduate School of Bioagricultural Sciences and School of Agricultural Sciences, Nagoya University
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Bulletin of the Seismological Society of America 100(2), 876-881 (2010)

Mapping the {eta}—value and the test results on the hyper—Gutenberg—Richter relation
for microseismicity around the Japanese Islandss

Yoshiki Tsukakoshi

National Food Research Institute, National Agriculture and Food Reserach Organization.
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Far—ultraviolet spectra of n—alkanes and branched alkanes in the liquid phase observed
by an attenuated total reflectance—far ultraviolet spectrometer

Shin Tachibana*, Yusuke Morisawa*, Akifumi Ikehata**, Harumi Sato*, Noboru Higashi***, Yukihiro Ozaki*

*Kwansei Gakuin University
**National Food Research Institute, NARO
*#xKurabo Industries Ltd.,
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Journal of Near Infrared Spectroscopy, 18(4), 271-280 (2010)

Applying near infrared spectroscopy to the detection of fruit fly eggs and larvae in intact fruit

Sirinnapa Saranwong*, Warunee Thanapase**, Nattaporn Suttiwijitpukdee**,
Ronnarit Rittiron***, Sumaporn Kasemsumran**, Sumio Kawano*

*National Food Research Institute, NARO
**KAPI, Kasetsart University
***Faculty of Engineering at Kamphaengsaen, Kasetsart University
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Journal of Near Infrared Spectroscopy, 18(5), 291-300 (2010)

Factors affecting the accuracy of non—invasive blood glucose measurement by short—wavelength
near infrared spectroscopy in the determination of the glycaemic index of foods

Yasuhiro Uwadaira*,**, Norihiko Adachi*, Akifumi Ikehata***, Sumio Kawano®*,***

*University of Tsukuba
**WACCORD Co. Ltd.,

*#**National Food Research Institute, NARO
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The Journal of Physical Chemistry A, 114(32), 8319-8322 (2010)
Effect of cations on absorption bands of first electronic transition of liquid water
Akifumi Ikehata*,**, Motoki Mitsuoka**, Yusuke Morisawa**, Naomi Kariyama***, Noboru Higashi***, Yukihiro Ozaki**
*National Food Research Institute, NARO
**Kwansei Gakuin University
***Kurabo Industries Ltd.,

KOE—BFERBINCGE~O O A 4+ > (Li+, Na+, K+, Rb, Cs+) (2D TIRFEA I #EIMLEE & v Tl
Nz R IM B E2COFEGTHE Lz E 25, KOFE—EFEBRBIGED B A A+ VPEOHHIIFA L THNT s &
ZRIM L7 CoOFBRBKOE BT ERPERAAHZ ANV F —IZE o THESND Z L 2RRT 5.

KOE—EFERRIGHE~ORA + » O
WSPTHE & S0, k] B, AR B, AL SR, 3R Fwn, BRI SEPes
() FTEERE £ AR SIS

T NG
e R R bR A

Journal of AOAC International, 93, 2, 734-749, 2010

Tendency for interlaboratory precision in the GMO analysis method based on real-Time PCR
Takashi Kodama, Yasunori Kurosawa*, Kazumi Kitta*, Shigehiro Naito*

Food and Agricultural Materials Inspection Center
*National Food Research Institute
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Report of National Food Research Institute, 75, 9-16 2011)
Possibilities of salinity stress as a variation factor of sodium content in rice
Kumiko SHINDOH, Akemi YASUI
National Food Research Institute, National Agriculture and Food Research Organization
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Analytical Chemistry, 82(23) 9909-9916(2010)

A novel detection system for the genetically modified canola (Brassica rapa) line RT73

Hiroshi AKIYAMA#*, Daiki MAKIYAMA*, Kosuke NAKAMURA*, Nobuhiro SASAKI**,
Yasutaka MINEGISHI***, Junichi MANO#****_ Kazumi KITTA**%**
Yoshihiro OZEKI***** Reiko TESHIMA*

*National Institute of Health Sciences
**Tokyo University of Agriculture and Technology
#*#4NIPPON GENE, Co., Ltd.
#***National Food Research Institute
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Applied Microbiology and Biotechnology, 89(6) 1929-1938(2011)

A novel L-isoleucine metabolism in Bacillus thuringiensis generating (2S,3R,4S)—4—hydroxyisoleucine,
a potential insulinotropic and anti—obesity amino acid

Jun OGAWA* #*#% Tomohiro KODERA**, Sergey V. SMIRNOV**%*,
Makoto HIBI****, Natalia N. SAMSONOVA***, Ryoukichi KOYAMA¥*,
Hiroyuki YAMANAKA#*, Junichi MANO*, Takashi KAWASHIMA*,
Kenzo YOKOZEKI###* ###33% Sakayu SHIMIZU*

*Division of Applied Life Sciences, Graduate School of Agriculture, Kyoto University
**Institute of Life Sciences, Ajinomoto Co., Inc.
*#*Ajinomoto—Genetika Research Institute
*#***aboratory of Industrial Microbiology, Graduate School of Agriculture,
Kyoto University
*#%%k* Aminoscience Laboratories, Ajinomoto Co., Inc.

T A7) =7 THho4 - rudrifvuaf vy HL) 34 YR Y GREROCTREHOMEEZELTBY, £ YR
YIBAFRUE R R OF AR OERE & LTI ST b, A IGHBUCHEE S 7172 Bacillus turingiensis 2 e 2 #k& Z Dz B.

turingiensis ATCC35646fkASHIL & 2 =7 I/ =3 - AF N —4 =7 bRV ¥ VB (AMKP) ZM4L72HBL- 4 Va4 ¥ AU
BEETLHILEZWASLIC L. BFEHILAEZa— 7 P 7V I IVEBRIKENEY 5 07 F —BI2 & 0 ARl X h, HIL
SR (28, 3R, 4S) —HIL ORI ZEEICHTNTH -7z, AMUREIL, NFLVABICBIA2AR%eR M) AVERY

R A % ) AR 72 N4 RS2 L LTHRELTH D, €5 3 > BI2ORBHEFWE T 2 5k WE AMKP 04 FERE T % 3015 2
LDTHolz. —HDOFERIZHIL KU AMKP OREEHEDEZHLDDOTH 5.

A VA VMRS EEOMF S N A PR T 3 /B, (28, 3R, 4S) —4 -t FuFy
Avuaq v riApET % Bacillus turingiensis OFH L— 1 v a4 ¥ S

)| N s NS 8 EeE D Sergey V. SMIRNOV#*##,  H kb (B
Natalia N. AMSONOVA*#**, /N1 Sgd*, |d EZ*, B #-—*
R BEx, BB e JEK 0 B
AR 2R S R AT RIS F A Bl B T
#=(RROFE S 4 79 4 T ¥ AR5t
wRDFEY 2 A F ANV —F A VAT 4 F2—F
s UK SR 2 Bt B S ATF FE R o S i A W 2
st TURR K 2R A W RL 55 B IF R 56
s RO IR T I 7 A T v AHEER
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Evaluation of quantitative PCR methods for genetically modified maize
(MONB863, NK603, TC1507 and T25)

Reona TAKABATAKE#*, Satoshi FUTO**, Yasutaka MINEGISHI***,
Masatoshi WATAT****  Chihiro SAWADA**#%%  Kosuke NAKAMURA *###%%,
Hiroshi AKIYAMA®*##*** Reiko TESHIMA*#****  Satoshi FURUT*,
Akihiro HINO*, Kazumi KITTA*

*National Food Research Institute, National Agriculture and
Food Research Organization
**FASMAC Co., Ltd.
***NIPPON GENE, Co., Ltd.
##**Japan Food Research Laboratories
###%*Japan Frozen Foods Inspection Corp.
FxxskkNational Institute of Health Sciences

GM b 7 & U I VPR MONS63, NK603B X O° TC1507ICB LT, V7 WV¥ 4 A PCR ERmGHEZFSE L. MON83, NK
603123 LTI RBAF RN FUR, TCI1507I2B L CITMERE R TR E vz, 72, T2 L TH, EROERGITETHWT
W B RESFF R AYSEIRIE TCI507ICDFEL TW B 2 06, IS RMBERNERSTEEZ B L. SHEEO) 7V ¥ 1 A PCR
18, ABI PRISM7700,  7900HT B X U7500% T, Thd GM REOWERLZPIEL, X512, SPRAREZHWT7S
4V FRBIC X o TR0 IR A B S 2 L7z,

BIETHIEZ (GM) M7 €T I V3% MONS63, NK603, TC150738 X OF T25€# PCR D BF B L UFHl

RRAER, AU B, R fEees JE e, S FRpeess, iR e,
B e, Ty ByPeeess dE R, OB WIREe, R A1

* (al) PR £ 8 £ BF AL
sk 247 7 A7 7
sk = o K Y V=
sl A SR AT+~ 5 —

sl AT SIS 22

s [] 7 B 2 A 7/ AT

Food Science and Technology Research, 16(6) 599-606(2010)

Immunological characterization of polyclonal antisera prepared against
recombinant rice RAG2 and its application in detection of
14-16 kDa o—amylase/trypsin inhibitors from processed foods

Gang-hua LANG*, Mika OHBA*, Shinichi KAWAMOTO*
Koichi YOZA*, Tatsuya MORIYAMA**, Kazumi KITTA*

*National Food Research Institute
**Department of Applied Cell Biology, Graduate School of Agriculture, Kinki University

RAG2WEIAEETVLNF Y ThAI4—16kDa ~TIT—EY M) T UL YT —DRAIN=Th5%. Mtz RAG2 ¥
YT RIGRE TR EE, KUY 7 a—F)uPuk (i) 2ER L. RV 2 a—F uiikix, K, Rk, BEKD14-16kDa -
- T73I5—E /M) TT UL VS —IBRICHEE L, oL BBy 82 B ORI TREEZED Sk
Motz. AN 70y bOME, 14-16kDa: ~T73ITF—¥ M) TY 4 ey —IREASKIIHHBLTND Z LD 5
N, ZOEROFZITo72. ESCMITANTDI4-16 kDa: —T3IF—¥ M) FIy A4 vy —%2Kil§5 2 &k
Thotz. #oT, AEY) 7 a—FWPifkid14-16 kDa: —T73IF5—F¥ )T o4 vy —0EROLE, SwidnTa
M oD14-16kDa: —73I5—Y M) TFY U4 Ve EY —OFEOFMMICFHTETH L Z LAVTREN

L2 RAG 2 &7 ¥ /82 IR 5 R Y 7 0 —F VHUR O G - Ik S &
MLfESFD14-16kDa ~73IF5—¥ ) TY U A4 e €y =R~

BB HE, K S, IR ff—s, B s, Fl EDpes, ARH A1

*FEnh S S FE AT
e YN YN =S 2 e W L R B e
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Qualitative PCR method for Roundup Ready soybean: interlaboratory study

Takashi KODAMA*, Masaki KASAHARA*, Yasutaka MINEGISHI**, Satoshi FUTO***,
Chihiro SAWADA*##*  Masatoshi WATAI***** Hiroshi AKITYAMA*####*
Reiko TESHIMA****** Yasunori KUROSAWA*******  Satoshi FURUT******%
Akihiro HINO*##*#**%  Kazumi KITTA***##%*

*Food and Agricultural Materials Inspection Center
**NIPPON GENE, Co., Ltd.
***FASMAC Co., Ltd.
##**Japan Frozen Foods Inspection Corp.
###%%Japan Food Research Laboratories
##kk+%National Institute of Health Sciences, Ministry of Health, Labor and Welfare
*xwkdktNational Food Research Institute, National Agriculture and Food Research Organization

DAE O GMO ERBBAEICOWTIE, RBRE M ARSI ER I N TV A, AIFEICB VT, ERBAEICE W TR
ENTVETIAT—WHE2HVETI Y Ty T LF 4 —# 4 X (RRS) OEMEMA:ORER ML F R 2 EN14EE oS o
HLEMLA. 0, 0.05, 0.10%D RRS #&H 5 4 ZEDRARE 1 ¢ 25 DNA 23 L, WHEMEEIAT Le 1 3 X UVRRS (25
T57I54 < —xt% 72 PCR O, FVESKEI%ZTF-72. Lel ® PCR MIRENIZETORBIIBVTHRID SNz, KoK
BE, BREE, fBREYE, BBETEOEIEIZOWTIEZ RRS OMBRER L DAL/ 0.058 X 00, 1% F o BEEFRIZZENEN16.08
LU2.3%THY, KEDOLOD I0.1%L T L AfEd o, REWRAEIIGM ¥4 A0EREE=5Y) 7§55 LTEHABMT
HHIEIIRENT.

S Y RT7 v LT 4 74 XEM PCR Bk o iUk [ 3 7 3k

WE Hbx, SR IR, 4 ARFe, MR Hess, S T
ﬂg’:# I[:ﬁ{‘*****’ jf%u_l Ynﬂ:::******, %% I%jf-******, i L%;{I'ﬂ*******,

(D) BAMOKEN B R aBit v & —
L W2 Rl VR
s At 7 7 A v o
k() F ARV BT SRS R &%
werk() AR T2 v 7 —
e AR SR ] 37 PR SE £ S B AR R
sl (1) RATRERE SRR AIIZERT

Journal of General Plant Pathology, 77(1) 33-42(2011)

Extracts from Ralstonia Solanacearum induce effective resistance to the pathogen
in both Arabidopsis and solanaceous plants

Reona TAKABATAKE*, Takafumi MUKAIHARA*
*Research Institute for Biological Sciences, Okayama

Wi O ILBERICPTPE L (basal defense) &, JWERHISKE D PAMPs (pathogen—associated molecular patterns) ASHHMANLIE D%
BRIC L o TRBMSNRET 2 HHIGE T, FEEIMEOT TRIERWODBIRICR>TnELEEZ LN TS,

P ld, HRWEBRERZ Zoh%, 200 L7z EHICE TN A WA (boiled extract) 12XV, HiMIIC basal defense AS53E
EhbZexFM L7, boiled extract ZHIMEL L7204 XFXF, FAKRCI= T, HRREERIC X 2080 L B
Sh, WYWNTOMRERE OGS Il STz, ZoORRIE, FHIEEHEKO boiled extract H1IZE 15 PAMPs 12 & o Tkl
&7z basal defense 2%, TR LDALOMEHICO AN TH LI L EZREL TS,

FTRRHEOBARRTICE Dy af XF XF KO F ARHEWIC BT 5
FEBERIRPUNE: SR O 75 E

e EA, MR EEC,
i L2 R A S JE T
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Analyses of the cis—regulatory regions responsible for the transcriptional activation
of the N resistance gene by Tobacco mosaic virus

Michie KOBAYASHI*, Nobuaki ISHITHAMA**, Hirofumi YOSHIOKA**,
Reona TAKABATAKE***, Shinya TSUDA****, Shigemi SEO*,
Yuko OHASHI*, Ichiro MITSUHARA*

National Institute of Agrobiological Sciences
**Graduate School of Bioagricultural Sciences, Nagoya University,
*#**National Food Research Institute, National Agriculture and Food Research Organization
##**National Agricultural Research Center

N#fET 2 25 /N3E, FNNTENF AL 7 T4V A (TMV)IZH LT, BERIGIC & 232" 9. N @3z T 051X, TMV
BN X 5 THFEINL Z EDPBMICHEEINTVAEDY, ZOAHZZALEFHLNICENTW o7 A E, NEETO5 MH
W2, TMV B K 2 E 58Il b L 7uE—8 —HEE RB Lz, e 7o -7 —fiizir-72L 25, 5l LiEd290
—271bp DFVRIZ, EHIEET D Y AFHPFEAET DL LW kol TOEEHEEIX, N & Y288 XN #BIET
VITFNVIRERLDTHSHEEZ LN, KERNP D, NBETOBGIHEALY, 7 FVEIECHEIL TV & v ) RIEFHG
sz,

FNTEWA 77 AV AEYIC L B N BIET B b 5 ¥ A RSO AT

AR e, R WP, F WSO, B AT R, I e,
R e, KHE HiTe G

() 2y B DR ZE TR
wRf v RO RA BE AR i BT JE Rt
i (Offt) b FEREHE A in AR A D JET
ik () BEOFRRAE T BB B JE £ > & —

Food Hygiene and Safety Science, 51(3) 92—100(2010)

Development of multiplex PCR method for simultaneous detection
of four events of genetically modified maize: DAS-59122-7, MIR604, MON863 and MONS88017

Taichi OGUCHI¥, Mari ONISHI**, Junichi MANO*, Hiroshi AKIYAMA**%*,
Reiko TESHIMA***, Satoshi FUTO**, Satoshi FURUT*, Kazumi KITTA*

*National Food Research Institute, National Agriculture and Food Research Organization
**FASMAC Co., Ltd.
*#*National Institute of Health Sciences

DAS —59122— 7, MIR604, MONS863, MONSSO17AHMA 5 % % #Ein ML 2 (GM) +7Ew I Y 4 ZMERKKRHB OO, B
ML HE PCR OB %17 > 72, GM [ U@ {5 F-## 2 K13k @ DNA % A L7282 W CH—RBRE Tk o Mg 255l
Sh, Y%L E PCR FEOBHBRAR A MONS63, MIR604, MONSS017R# 12D\ T0.16%, DAS—59122— 7 ZMIZD\WT0.078%
ThHAHIZEDRER SN, FH S, YEICGM b ET Y 8R4 (Btll, Btl76, GA21, MON810, MONS863, NK603, T25,
TC1507:%4%) ROz 0D ) F 7Ly 2 X (9 —plex) KIEZBELTWE. TDO/F Ty 7 APCRILEMAEDLESLZ
LT, BB LZFERIRHKO by Ena v o ERIEZTREE L.

BEIETHZ P ET 3 DAS-59122— 7, MIR604, MONS63, MONSS017 R % Hiy & U724 E PCR D%

N K, K P, B e, L e, TR BT,
M B, dE B, REE R

() BB B A BFFE AT
sk T 7 A< v o
ok [E] 37 |56 3K T £ R AR ISR BT
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Establishment and evaluation of event—specific quantitative PCR method for
genetically modified soybean MON89788

Reona TAKABATAKE#*, Mari ONISHI**, Tomohiro KOIWA***,
Satoshi FUTO**, Yasutaka MINEGISHI*#**, Hiroshi AKIYAMA®*#*3#*,
Reiko TESHIMA**#*** Satoshi FURUI*, Kazumi KITTA*

*National Food Research Institute,
National Agriculture and Food Research Organization,
**FASMAC Co., Ltd.
*##*Food and Agricultural Materials Inspection Center
*###4NIPPON GENE, Co., Ltd.
*##%*National Institute of Health Sciences

BETHIRZ (GM) 7 A4 ZAH5RE MONSI788D M HF R Em AL Z S L, ORI Z - M Lz, W& 1X, &% GM
FHICHEAOMEE L), BARBEROBICLEL 2578 TH 505, AHFIEIC X > T MONSITSSD WL LL AT BRI 12 P sg S 7z,
F 72, BRA RIRE O MON8I788% £ e DNA A L NV TOREPIR AR 2 R L, W= H 2 WITHEBGABREICB W TR
WBEZHONMILZE TS, KOMEOERTIRMIZ0. 1% T & BED Sh, W7, EMEHME LI1220%% T a5 BT 726 5
PELN. DEOKERENS, ROMEIIMEIEBTETH S 2 LAVR SN,

GM % A X% MON89788 D Ay By i AR AL D B S B & UM BRI 0 34l

BEATR, KT EBber, N CRGee, AT T, RE Ak,
BRI ifeeees, TRy B, SE B HEH A1

() BT AR A IR
s A7 7 A<y o
s Ofl) MK EN B R EHM v & —
skt = v RV V=¥
s [ ] N7 |56 3 A e A 2R BT

Food Hygiene and Safety Science, 51(2)65-70(2010)

Interlaboratory validation of an event—specific real time polymerase chain reaction detection method
for genetically modified DAS59132 maize

Hiroshi AKIYAMA*, Kozue SAKATA*, Frank Spigelhalter**, Satoshi FURUI***,
Akie NAKASHIMA**** Kazumi KITTA*** Reiko TESHIMA*

*National Institute of Health Sciences
**Burofins GeneScan, Inc.
*#**National Food Research Institute
###+Hiroshima Prefectural Institute of Public Health and Environment

WG TR Z b BT a2 DAS59132 (E32) CHFEMZRY) 7V % 4 A PCR % ER2OKIEEEHRAMD - 0IEE S /2. K
FIEEP 8 BERIIC & 2 3B B AL A BRI & ) MR A S 7o, MK E32Z 220, 0.05, 0.1%&8 b ER
I VEPRARE 2 I CER L7z, A T, 0.01%® E32DNA i b V72, DNA OB BRI I1E#0.01% & B d sz
RABE MR R ORE RS, AU TNV F 4 LAPCRIEIZERNYERTI Y DERMRADDODEHETE LT HETH LI LR
N,

IR TR R b7 E T a2 DASSI132RMAFIE Y 7V ¥ 4 L PCR D HERE
L[ BRI & B Z G A RR

Al i+ Y 29 2%, Frank Spigelhalter®*, 5} s
RS Lekx, FEH FISEwrx, FE Kt

W AVE Sk e
**Eurofins GeneScan, Inc.
s R A I FE AT
w1 S L OME RS v & —



104

iR MR, 51(5), 247-252 (2010)
avZy 7B ER I AN S 03 X DN Ao
Wess AN, pAT Agmer, Al e, BRE O EMbee, RE W, fIH Mo, FREOBTe SUK KRl

R MBS S
o [E] 7. R 5 it BT AR RS2 T
e ORI L F R SR B A T e 2
i ST SNE D

=y 7B EEAET AN AMILME LTHEPSMASNTWS, I Y= v 7 Z5% 45513 DNA JilH 5% 85 2 W
LA VRS 5720, fiHBERBICBWTHEHRINE Zehdb oz, 2V v 78R 2 &6 T 53 XD PCR 3 D720
2 DNA oS BASRKD 5 b, AFEICBWT, 2 v =% Z78EEH I X Hh SifHEIC T X DNA % fliH§ 5 §i e o B
% fTo7. HH DNA X PCR LM 7V & £ L PCRICH L7280 & 22 5 2 LAVRENT.

Extraction and purification method of rice DNA from rice powder containing konjak flour

Kazuhiko MINENMATSU*, Kosuke NAKAMURA**, Hiroshi AKIYAMA** Naoki HARTKAT***,
Osamu NAKAJIMA**, Kazumi KITTA**** Reiko TESHIMA**, Tayoshi [IZUKA*

*Japan Inspection Association of Food and Food Industry Environment
**National Institute of Health Sciences
***School of Pharmacy and Pharmaceutical Sciences, Mukogawa Women’s University
*#%%* National Food Research Institute

Japanese Journal of Food Chemistry and Safety, 17(2) 110-115(2010)
A novel chromogenic method for determining the genetically modified soybean content in soybean powder with primer extension
Naoki HARIKAT*, Hiroshi AKIYAMA**, Kazunari KONDO**, Kazumi KITTA***, Reiko TESHIMA**, Yuzo YOSHIDA*
*School of Pharmacy and Pharmaceutical Sciences, Mukogawa Women’s University

**National Institute of Health Sciences
*##*National Food Research Institute, National Agriculture and Food Research Organization

Sy Y KTy VT4 =54 X (RRS) DRARZWETL-00FRTFEEXBE L. AEICBVWTIE, GMKE (57 F
7w 7LF 14 —KE (RRS)) OFER DNA RAICH LT, ZRICHET52+) T2HELZ27L—FET, DNARY A5 —¥
WCTHERIE 21T o7, 20K, 7954 —MERSEDIIETFVTINVLEN, 2OEFF 2TV Y -4 F U HER

LTV HY) T+ AT 7 —ETHMEIE. AEIZXD, 1097 ¥ —D RRS JF 2 DNA Wi # M TX, 10129 —FTar—
BRoOMBEFBORISOBIZEWAHBYZED 5z, RRS FFRGEH] OB E#L L 72 PCR DEHTT, REIZLD0.1205
5.0% DT 7 A THFH o RRS DIRAKZHRINTE 5 2 LAVRE .

7T A —MERDUE 2 ] L 78R 2 O E OBt g ik
R mR, R e, SEEE —Eees, WEH RISEess, TR R, HHOE=S

| Nees oS e et e
o [5] 7. 5 38 ot B R BF S E 7T
i () BB £ AR A iF 72T

Japanese Journal of Food Chemistry and Safety, 17(2) 123-129(2010)
Evaluation of tomato DNA fragmentation and PCR amplicon size for detection of tomato DNA in processed products

Kosuke NAKAMURA*, Chihiro YAMADA*,**, Hiroshi AKIYAMA*, Reona TAKABATAKE***,
Mamiko KITAGAWA**** Kazumi KITTA***, Hiroshi KAWAKAMI**, Reiko TESHIMA*

*National Institute of Health Sciences
**Department of Food Science & Nutrition, Kyoritsu Women’s University
*#**National Food Research Institute
##*k*Research Institute, Kagome Co., Ltd.

Mea e b MEAMTEMIIBNTC, BEZ2RSOMIBEWIEL D X HICHEILZPCREICELY, b~ b DNA OBH{LD
BELHELZ. @FEOPCRETIE, R—APDL) LEINTEDD D TIE, 284bp @ PCR EWIMB I NIz2s, ¥ F v v TR
V=R, Ya—RAtwo @M LEOLMTIE, 92bp @ PCR EWOHPMIETRETH 72, /2, DNA TH—TE2HW5) T
V% A A PCR ETIE, 92bp OREMFEISIZ, RZBYOETHO M~ MILHICBWTHRIBTETH L2 LWL N Ro72. L
7o T, G, P MITRIIBWT, BETHIEZO M~ FORAZRBT 5B, 90bp BEOEMFEEZ#ETT2 2 L
NERETHLEEILND.

b= MEAIMLAMO b= b DNA QW HAL KL O b~ b DNA #HH PCR Wi F & O R#ifl
AR AsEE, U TFEes, ek, FRIL I, mEAESe, JRIDRE e, FBH O FIFERs IR e, FE OB
] 37 PR 3 i £ i 8 AR F ST
w3 RSB

e (3) ERTE R £ LS A R IET
s ) T A A AL A DT
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Chemistry and Physics of Lipids 163 (2010) 741-745
cis—trans Isomerization of carbon double bonds in monounsaturated triacylglycerols via generation of free radicals
Wakako Tsuzuki
National Food Research Institute

FM)T7INTY = VDE) YD EFBEEOMBIZE DY A— b5 ¥ ARMALKEREICOWTHNZZ, PUF LA »2180C
REEIZMBT 2 EMBARRICIE U T, MED N5 v ZARHBAVER T 25°, BRKAM T TOMER, ML A B LR %25
MTHZEICEY, MEICES b v AR LIIIRI SN, COBErS, ZHEHEGORBILEFE TA U2 PR, 24535
DY A— b T ¥ ARPALIZH S LT B IR AVRIE S 7z, BRI O “HEEEOREALEDT L=y AT ay M b,
BHALD - DOMEREE T AV F—2EI L2 2 A, 7Y VO E/EENT VA MELE & OREEREE T 7OV F — L {450l
BB eENbhol, 2O, MIF LA VO EHEOBRMBLERTEL LT T A IVHRAD, mEhicECs s v AR
PALDFERWETH 5 Z LR En.

TV =SV HNEEERHLEZMN) T IV )0 —VDE ) O H/EEDY A— T v ARMAL
RN
MSTATECE NS - Bl SERAN R S T Ze A £ e S R FE T
Food Chemistry 123 (2010) 976-982
Formation of trans fatty acids in edible oils during the frying and heating process
Wakako Tsuzuki, Akiko Matsuoka, Kaori Ushida
National Food Research Instiute
BRSO OEMEZ b T ¥ ANRIFHREIE 2 X5 720120, FERMEIC X > TEET S 7 v ARIiREEZZE L RiTh
BEZaov. HiIFH GFx /=563 D10%ICHYTEE (w/ ' w) OT ¥ H A EZI0MGT, HBITWHPL 774 FRF MIEFEh
57 ANRREZ AR 0= 7T 7 4 —ETHAT MO b7 2 ZMRITERE L, MEAREIZI0ME O 7 54 FRF 1100
giZEmENS b yAMRDIEREIE, 1EHHOLOLEKLTDH, 0.01g L FTO®mLLAMMLTEST, 77 4 HMPIIERT S b
I v ARDiMRE, T U ARBEIICKRE 2B 52w Lbh oz, T, HiloFx v/ —glbihcd, Hilish
TWBMEM, 74 A0, a— S0 g v AREREREZHEL:. 2 50MiE%2160C, 180T, 200C T 4 KM £ Thk
L7z &0 Mg v AMRMBAREZ B L72E 25, AHMROMEEICL > TEAPDEREDH 57285, T v AMMBOMEIC X
LEIMEIZWTRb N E o7,
7 7 A B MEC X 5 EHMED b T 2 ANRIIRA K
AT, MEZAT, FH»BY

HSZATBOE NS - R SRR ST SRR AR B S

&
SIR

DNA ¥ — 7 — |2 & 246K Mtk
AR HER, B AR
MVATEIEN B3 - SRR S AT e SR S iESe i
RO RINBEZHE L 72O THET 5. AT, BICHE SH TR 2 00 EFUERICHKT 5 DNA Y — 7 —
L, 20200 —A—VIFNPIL 5T, HROEZRMHAE (GEEDI. 6%) HTXTHILTRETH S L A/RLT.
$72, BJEL72 DNA = — 7 — DRk & RIEZWGEES 5720, BRI R Z ABBNSRA L7 v 70V 2 v CoOi 2147 o 724
B, EHE5DDNAY—A—HRRICHFRNTH Y, £70%< LH0.5%U LOBROBATHNIRINTRTSH 52 EHH] 5
ko7,
Detection of Japanese Glutinous Rice Cultivars by DNA Markers for Identifying wx Mutations

Masahiro Kishine, Tomoya Okunishi

National Food Research Institute
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AR MBS T 424568, 58(2), 55—61 (2011)
KRS > DN T P B A & e U e KA B D ML
A g, BV R, SSARREORERE, M T T

Bl Y -
FPRSIATBO NSRS - Al SEBATAE A R JE R f A T JE T

KB e TNT v &85 D ISTRAT SR SRR LK, 7797275 7TRERV NS WERORBE{To72. 770 /75
7 ORRPEEHI00 BU & 7% BHIRATIT B W CTIAERATRK & 72 @I H 5 Sh .

EIRFRLEER 4 diRE Oy OUFYE & B AR R E L7z, REIBGHRIC TRE L 22K oR6, IXRF 75, Wil ok
A4 05, v/ e ) L0 2FERIFTH - 72, AR TR LIRS I AR F 4 5, Wilpl4l5 7R TH -7
7272, REUBURBECRB L7oRB & ) WEHE2%0. 313 L&D o 72, BRERBROMR, R DTS TH o728, 2L IXFTA
THS, W A FVBRREFTH o 7.

Processing Suitability Evaluation Method of Rice Bread and Evaluation of Rice Flour Produced in Miyazaki
Katsuyoshi Takahashi, Tomoya Okunishi*, Keitaro Suzuki* and Chizuko Yukizaki

Miyazaki Prefectural Food R&D Center
*National Food Research Institute

Applied Microbiology and Biotechnology, 87, 6, 2059-2066 (2010)
Cellulase production on glucose—based media by the UV—irradiated mutants of Trichoderma reesei
Masakazu Ike, Jeung—yil Park, Mine Tabuse, Ken Tokuyasu
Carbohydrate Laboratory, Food Resource Division, National Food Research Institute, National Agriculture and Food Research Organization

)V T — ¥ EAEFEM Trichoderma reesei (Hypocrea jecorina) ATCC66589% Hikk& L7222, T91DE RS, VI — X ZWi—D
HRFBWE T DB TENV T — LR AT H 20088 MK M2 -1 FOM3 - 1) 2R L. ThboZRKRIE, v
O— A% RFWRE UCHR LK, BREIRL Tl 2 FEVIERS G (FPA) 248 L. 72, Z V3 —R - kot —
ARAWZ FARINRML OO N T —EREERITo 2L 25, EREIF214K V210U g— KFIRD FPA EEMFZ /R L, Ptk
(140U /g — B FH) DML B TH o7z, BEREORLIBVEL T —PEEDRIE, TV a— X2 aUEEREE? SO
FE VT —CAEEEZIREICT 5.

UV BHHZ & o T 5 L7z Trichoderma reesei Z2¥M4k% Hv 7z, ZVa—22 &L TovN T —EERE
it I, Ab E—, IR g, fli%k fit
MATBOE NRZE - B SEBAN A I e RRE 2 MR A WFFe it

Biomass and Bioenergy 34, 1336-1341, 2010
Alkali—aided enzymatic viscosity reduction of sugar beet mash for novel bioethanol production process
Sathaporn Srichuwong*, Mitsuhiro Arakane*, Maki Fujiwara*, Zilian Zhang*, Hiroyuki Takahashi**, Ken Tokuyasu*

*National Food Research Institute, National Agriculture and Food Research Organization (NARO)
**National Agricultural Research Center for the Hokkaido Region, NARO

F YA BERY (SBM) 501y ) — VELETIE, BATTRICBILZER2S DY a0 s - Ml kERTREEZEL 2
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A novel lime pretreatment for subsequent bioethanol production
from rice straw—calcium capturing by carbonation (CaCCO) process

Jeung—yil Park*, Riki Shiroma*, Muhammad Imran Al-Haq*, Ying Zhang*, Masakazu Ike*,
Yumiko Arai—Sanoh**, Atsuhi Ida**, Motohiko Kondo**, Ken Tokuyasu*

*National Food Research Institute, National Agriculture and Food Research Organization (NARO)
**National Institute for Crop Science, NARO
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Bioconversion of L—arabinose and other carbohydrates from plant cell walls to alpha—glucan by a soil bacterium, Sporosarcina sp. N52
Zilian Zhang*, Sathaporn Srichuwong*, Tooru, Kobayashi**, Mitsuhiro Arakane*, Jeung—yil Park*, Ken Tokuyasu*

*National Food Research Institute, National Agriculture and Food Research Organization (NARO)
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RT-CaCCO process: An improved CaCCO process for rice straw by its incorporation
with a step of lime pretreatment at room temperature

Riki Shiroma*, Jeung—yil Park*, Muhammad Imran AL-HAQ*, Mitsuhiro Arakane, Masakazu Ike*, Ken Tokuyasu*
*National Food Research Institute, National Agriculture and Food Research Organization (NARO)
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An improved CARV process for bioethanol production from a mixture of sugar beet mash and potato mash.

Min-Soo Yun*, Jeung—yil Park*, Mitsuhiro Arakane*, Riki Shiroma*,
Masakazu Ike*, Seiji Tamiya**, Hiroyuki Takahashi**, Ken Tokuyasu*

*National Food Research Institute, National Agriculture and Food Research Organization (NARO)
**National Agricultural Research Center for the Hokkaido Region, NARO
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Characterization of starch granules in rice culms for application of rice straw as a feedstock for saccharification

Junko Matsuki*, Jeung—yil Park*, Riki Shiroma*, Yumiko Arai—Sanoh**,
Masashi Ida**, Motohiko Kondo**, Kota Motobayashi***, Ken Tokuyasu*

*National Food Research Center, NARO
**National Institute of Crop Science, NARO
***National Agricultural Research Center Hokuriku Research Center, NARO
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Evaluation of mixing properties of dough from wheat flour blended with rice flour by recording dough mixer

Koh—ichi Yoza, Junko Matsuki, Hiroshi Okadome and Ken Tokuyasu

National Food Research Institute
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Immunoproteomic and two—dimensional difference gel electrophoresis analysis of Arabidopsis
dehydration response element—binding protein 1A (DREB1A)—transgenic potato

Rika Nakamura*, Rie Satoh*, Ryosuke Nakamura*, Takayoshi Shimazaki**, Mie Kasuga***,
Kazuko Yamaguchi—Shinozaki***, Akira Kikuchi**, Kazuo N. Watanabe**, Reiko Teshima*

*Division of Novel Foods and Immunochemistry, National Institute of Health Sciences
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International Archives of Allergy and Immunology, 153,133-140(2010)
Identification of an IgE-Binding Epitope of a Major Buckwheat Allergen, BWp16, by SPOTs Assay and Mimotope Screening
Rie Satoh*, Satoru Koyano*, Kayoko Takagi*, Rika Nakamura*, Reiko Teshima*
*Division of Novel Foods and Immunochemistry, National Institute of Health Sciences
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Improvements in the bread—making quality of gluten—free rice batter by glutathione

Hiroyuki Yano
National Food Research Institute
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Proteomic analysis of known and candidate rice allergens between non—transgenic and transgenic plants
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2D-DIGE analysis of rice proteins from different cultivars
Reiko Teshima*, Rika Nakamura*, Rie Satoh*, Ryosuke Nakamura*

*National Institute of Health Sciences
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Analyses on the solubility of rice protein in the gelatinization of rice starch

Hiroyuki Yano*, **, Masahiko Takeuchi***, Sumie Kato—Emori**** Yoshinori Wagatsuma®****,
Rie Satoh*, Keiya Taguchi****** Yoshiaki Okazawa****#* Kenichi Nishizawa***, Shigeru Kuroda* s
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Keto—carotenoids are the major metabolites of dietary lutein and fucoxanthin in mouse tissues.
Lina YONEKURA*, Miyuki KOBAYASHI*, Masaru TERASAKI*, Akihiko NAGAO*
*National Food Research Institute, NARO
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A Survey of Visitors to Food—Insect Site by Web Questionnaire
Yukio Magariyama*, Kumiko Shichiri*, Akihiro Miyanoshita*, Taro Imamura*, Yuji Wada*, Tomohiro Masuda*, and Atsushi Kimura**

*National Food Research Institute, NARO
**Tokyo Denki University

RS SR ERTIT e, 75, 25-32  (2011)
ffF /70y =70y b THA OB
milr =24, €8 59, Bl #%
MVATEIE RS - ARESERN R ATIeiE Sl aursm
RMOKEAZZNE T 0 Y =7 b [ESRFEMOF 7 A5 — VINL R OFMEMR oMl (BWmF /727 /0y —7avz2 )
D 7% A b (http://nfri.naro.affrc.go.jp/yakudachi/foodnanotech/index.html) % BE% L7z, /727 ) 0V —HEIZHEINDLH
MEebizdIliE, MEBEZEOFEMRIZT TR, —BROGIZOMPMOERRED» LMRORRZ A>T bW, L HITH%EZ
HETDHIEPEELZLEZLONTS, 22T, MIEOBRPLBEREZEMRTLEVHICBIEWLTHS) DI, Y=TH 1 b
WCHARATZN L DOHRDTRIZOWTRMNT 5.
Opening the Website of Food—Nanotechnology Project
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Public Attention and Penetration to Food Insect Pests can be Estimated by Access Analysis
Yukio Magariyama, Kumiko Shichiri, Akihiro Miyanoshita and Taro Imamura

National Food Research Institute, NARO
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Starch Damage and Pasting Properties of Rice Flours Produced by Dry Jet Grinding
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Effective recovery of polymethoxyflavonoids by mulch—stage extraction of Citrus depressa

Makiko Takenaka*, Hiroshi Ono*, Hiroshi Okadome*, Itaru Sotome?*,
Kazuko Nanayama* Hidekazu Sumi**, Seiichiro Isobe*

*National Food Research Institute, NARO
**National Agricultural Research Center for Kyushu Okinawa Region, NARO
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Japan Agricultural Research Quarterly, 45(1), 69-76, 2011
Food processing and cooking with new heating system combining superheated steam and hot water spray
Itaru SOTOME, Seiichiro ISOBE

National Agriculture and Food Research Organization, National Food Research Institute
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Studies on measuring method of respiration rates of fruits and vegetables (part 2) —Identification of error in respiration rate
and conditions required for conventional formula and proposal of modified formula for flowing system in a steady state—

Yoshinori KAWAGOE, Itaru SOTOME#*, Seiichi OSHITA, Yasuhisa SEQ**

The University of Tokyo, Graduate School of Agricultural and Life Science
*National Agriculture and Food Research Organization, National Food Research Institute
**Nihon University, College of Bioresorce Science

Journal of Membrane Science,366,43—47(2011)
Flux behavior in a hydrophobic dense membrane with undiluted and hexane—diluted vegetable oils
S. Manjula*, H. Nabetani**, R. Subramanian*

*Food Engineering Department, Central Food Technological Research Institute,
Council of Scientific and Industrial Research, India
**Reaction and Separation Engineering Laboratory, National Food Research Institute,
National Agriculture and Food Research Organization
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Separation and Purification Technology, 77, 80-86(2011)
Purification of crude fatty acids using a PDMS—based composite membrane
Atsushi Miyagi*, Hiroshi Nabetani**, Rangaswamy Subramanian***

*Chiba Industrial Technology Research Institute
**National Food Research Institute, National Agriculture and Food Research Organization
*#**Department of Food Engineering, Central Food Technological Research Institute, Council of Scientific and Industrial Research, India
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Food and Bioprocess Technology, 3(6), 922-927(2010)
Detection of Deoxynivalenol Using Fluorescence Excitation—Emission Matrix
Kaori Fujita*, Mizuki Tsuta*, Mito Kokawa*, Junichi Sugiyama*
* National Food Research Institute
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Journal of Food Engineering, 101(3), 244-252(2010)
NIR spectral imaging with discriminant analysis for detecting foreign materials among blueberries

Takehiro Sugiyama*, Junichi Sugiyama**, Mizuki Tsuta**, Kaori Fujita**,
Mario Shibata*, Mito Kokawa*, Tetsuya Araki*, Hiroshi Nabetani*,**, Yasuyuki Sagara***

*Graduate School of Agricultural and Life Sciences, The University of Tokyo
**National Food Research Institute
***Food Kansei Communications
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Development of Measurement for Bubble Structure of Bread using Image Scanner

Mario Shibata*, Junichi Sugiyama* , Mizuki Tsuta*, Kaori Fujita*, Takehiro Sugiyama**,
Mito Kokawa**, Tetsuya Araki**, Hiroshi Nabetani*,**, Yasuyuki Sagara***

* National Food Research Institute
** Graduate School of Agricultural and Life Sciences, The University of Tokyo
*#* Food Kansei Communications

28y O E Sk (T755) L OBROERILTIEORIE

SCHEBIE, I f—s, B Hifs, BRESB 0 BIL il
BN Sl SRR flthes, SRES e e, MR FfTee

N ATECE N B - AR ADIZERE AR ANIIET
# URUR 2R 22 B 22 A B A F 7 B
s AT I 22— a3 v X

FT725 (RIS 25 ORKENET 572012, FisHtk & KWEEHI T 2 =5 Z25HIL, Zh 5 oMo ERILZ1T- 7.
RE A AOBRBMEEZPE L. Sda/8T A —F OB B L OEEOFHI O E %2 Z8 Lk E, B4 XoR#ii 1

B20mm DR E L7-.

(2) 2V —FTHRBEBITA4BEET7 +—27 MEHEEFVEBENL, 4 oORMMERREZEL. 0, A A-VXAFyFI2L Ykl
L7727 =212, M{RMBZEHL, 42000785 A= Z58M L. BHERES L ORE/ST 2 — 7 OBBREUIXT7. 5~
49.2%TH Y, AEWHERMIC L > TRE—TH B Z LW S Ik - 72,

(3) WRRIHEYE, JEIEHEMER X 0K AR L KBTS S AR LM A LNz (:>0.6, p<0.05).

AREFTHOWZ2ZEHI B TEEH L 2RO E GO/ RKEVIETE, [/ BRUONE 2 LAVRE I N,

(1)

Development of Quantitative Analysis for Relationships between Viscoelasticity and Air—bubble Structure of Bread

Mario Shibata*, Junichi Sugiyama*, Mizuki Tsuta*, Kaori Fujita*, Takehiro Sugiyama**,
Mito Kokawa**, Tetsuya Araki**, Hiroshi Nabetani*,**, Yasuyuki Sagara****

*National Food Research Institute
**QGraduate School of Agricultural and Life Sciences, The University of Tokyo
*##*Food Kansei Communications
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Prediction for Mixture Rate of Buckwheat Flour Against Wheat Flour Using Excitation—emission Matrix (EEM)

Takehiro Sugiyama*, Kaori Fujita**, Mizuki Tsuta**, Junichi Sugiyama**, Mario Shibata**,
Mito Kokawa*, Tetsuya Araki*, Hiroshi Nabetani*,**, Yasuyuki Sagara***

*Graduate School of Agricultural and Life Sciences, The University of Tokyo
**National Food Research Institute
***Food Kansei Communications

Analytical Biochemistry, 401(2), 242-249 (2010)
Direct detection of green fluorescent protein messenger RNA expressed in Escherichia coli by rolling circle amplification
Hirokazu Takahashi, Atsuko Matsumoto, Shigeru Sugiyama, Toshiro Kobori

National Food Research Institute, National Agricultural and Food Research Organization
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Photochemistry and Photobiology 87 (2) , 470-473(2011)

A Simple DNA Characterization Method Using Fiber—Fluorescence in situ Hybridization Performed without DNA Fragmentation

Tamaki HIROSE*, Shigeru SUGIYAMA*
*National Food Research Institute, National Agricultural and Food Research Organization
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Scanning 32(6) 383-389 (2010)
A silanized mica substrate suitable for high—resolution fiber FISH analysis by scanning near—field optical/atomic force microscopy
Shigeru SUGIYAMA*, Megumi FIKUTA*, Tamaki HIROSE*, Toshio OHTANI*, Tomoyuki YOSHINO**

*National Food Research Institute
**Prefectural University of Hiroshima
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Acta Horticulturae, 880, 253-259 (2010)
Changes in sugar and total oxalic acid contents in different sections of bamboo shoots harvested at different maturity

Manasikan Thammawong*, Daisuke Nei*, Poritosh Roy*, Nobutaka Nakamura*,
Yuichi Inoue**, Hidenobu Hamachi***, Shigeyuki Nonaka****, Takeo Shiina*

* National Food Research Institute, NARO
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Acta Horticulturae, 880, 517-524 (2010)
Evaluation of high electric field chamber for shelf life extension of food and agricultural commodities
Takeo Shiina*, Daisuke Nei*, Nobutaka Nakamura*, Manasikan Thammawong*
*National Food Research Institute, NARO
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Asian Journal of Food & Agro—Industry, 3(4), 373-388 (2010)
Cooking properties of different forms of rice cooked with an automatic induction heating system rice cooker
Poritosh Roy*, Daisuke Nei*, Takahiro Orikasa**, Hiroshi Okadome*, Manasikan Thammawong*, Nobutaka Nakamura* and Takeo Shiina*

*National Food Research Institute, NARO
**School of Food, Miyagi University
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Characterization of a soybean oil-based biosurfactant and evaluation of its ability to form microbubbles

Qingyi Xu*, Zengshe Liu**, Mitsutoshi Nakajima***, Sosaku Ichikawa***,
Nobutaka Nakamura*, Poritosh Roy*, Hiroshi Okadome*, Takeo Shiina*

*Food Engineering Division, National Food Research Institute
*#**NCAUR/ARS/USDA
*##*Graduate School of Life and Environmental Sciences, University of Tsukuba
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International Journal of Food Engineering, 6(2), 12(1-17) (2010)

Hot Air Drying Characteristics of Sweet Potato Using Moisture Sorption Isotherm Analysis
and Its Quality Changes During Drying

Takahiro Orikasa*, Long Wu**, Yasumasa Andou***, Yoshiki Muramatsu™****,
Poritosh Roy**, Toshikazu Yano*, Takeo Shiina**, Akio Tagawa***

*Department of Environmental Sciences School of Food, Agriculture and Environmental Sciences, Miyagi University
**National Food Research Institute, NARO
***Graduate school of Horticulture, Chiba University
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Prediction of pericarp color changes based upon cumulative ethylene production
for several tomato varieties with different ripening inhibitor genotypes
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Effects of storage temperature on the postharvest quality of three asparagus cultivars harvested in spring
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Analysis of Shock during Strawberry Transport and Damage Estimation
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Effect of Dropping Impact after Harvest on the Rate of Rot during Lemon Storage
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Prevention of Damage in Handling and Transport for Exportation of Cherry Fruit
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Prevention of Damage in Handling and Transport for Exportation of Peach Fruit
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Effect of Shock on the Damage Occurrence of Strawberry Packaged by Foam Fruit Tray
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Analysis of Flow Phenomena in Gastric Contents Induced by Human Gastric Peristalsis Using CFD
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Temperature Effect on Microchannel Oil-in—Water Emulsification
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Goran T. Vladisavljevic*, Isao Kobayashi**, Mitsutoshi Nakajima**,#**

*Chemical Engineering Department, Loughborough University, UK
**National Food Research Institute
*#* Graduate School of Life and Environmental Sciences, University of Tsukuba

A TIE, FHRERMILI T v AV 2 W24 7 0F v R VLIS BT 28— 4 XofhahiE OEh, HsiRmm sy
FUEY N, FEIFH V) ORRMEREEIZOWTHRE Lz, (ERSh-BaHokddi (0W) T2y a v Ok
LR AT (span) X FNENHI30um £0.21~0.25TH -7z, HGH O/ W TV a v ORI HE 7 i K45 B i 5,
AR O T I - T L, €I KEMATI20L, (m2h), 7 T 74 YR T2,700L (m2h) THoiz. 7 +J
FHUROBETIE, F v 2 0VH 5 ORKEHIEEEREIZ250 Hz Th Y, FLACEBA S OB AHNFHEEE 123200 Hz I2FE L
7oo WHEFERLCWLF ¥ A VORKEEE, KEMSREPFSEENE M) 7)) FRTIHIZIFI0%ICELE—F, 77
B VR TIIS0%RETH - 72,

SRS EEASIER R ELE LI T AV 2 Fl e~ A 7 8 F ¥ 2VFARIC BT D IR KRR 10 5. 2 % 8
Goran T. Vladisavljevic*, /M e, iy Spfgoes e
#J5 %] Loughborough K b5 T.4:%}

T AT BB N RIS T JE T
i PR AR A e L A B R SR TR



125

Carbohydrate Polymers, 82,3,742—-746 (2010)
Inulin fructotransferase DFA Il —producing from Arthrobacter ureafaciens D13-3
Kazutomo Haraguchi

National Food Research Institute, Japan

F 1) T8 DFA T2 WA X U ORFEFHICE > TAHEEEINS. DFAIZIZ ANV Y A, #% ED I R 5V OWRIE it
THVERHDH. T DFA M ZEAE LB HFGR Iy VoV A X P 7 TWIEINTW A, Arthrobacter ureafaciens D13
— 3KRDVEFET S DFA A ) THEAKEER 2 BE L, TomEEME Lz, HBERRTH 2 HkoRELE2 S, DEAE- b 3
= rma<h, SuperQ—zu~ b (2[]) 2479 Z LIk o TELAIKEIMIZH —LBEEZ G, BEBEZTIZEICEoT
Wi IE22. 35 1C B L, IEME0INEIZ23.6% TH - 72, REEHE O KIS E# pH 1E5.0, SR @EREIX50CTH - 72 BEE O
BPEIZOWTHET 5L, 70C, 3050 F CRETH -2, AMEOHFTRIZOWTIRET 5 L, SDS-PAGE 75 1340KDa, 7 Vi
A B I1E43KDa E W) DS NZ. ZOZ LA S ARBRIGERALERINL, BREARKON- KO 7 I BRI %27
FRY =22 —THM L7, ZORKEN-KiORSIE TTVYDVITVDVP &0 &7z, 4 XY Y ICKBEHZZEH SETT
X2 FAEEWIIDRA I, ®TXSRIERYIEGF, GF2, GF3 Th -7z,

Arthrobacter ureafaciens D13— 3 D4 X)) Y7V 7 s b5 Y A7 25—+ (DFA MAEER)
JEIT A
RUTRERE - AR AEIZERT

Bioresource Technology, 102(2) 1844—-1848(2011)

A UV-induced mutant of Pichia stipitis with increased ethanol production
from xylose and selection of a spontaneous mutant with increased ethanol tolerance

Takashi WATANABE, Itsuki WATANABE, Mami YAMAMOTO, Akira ANDO, AND Toshihidle NAKAMURA
National Food Research Institute

KRB OLDEI L) 7 ) VO —ARNA FIXANSDILY ) — VEFEIZBWTI, B (FI2Fo—2R) oYL
FEEEHDSHEIITIH A, Pichia stipitis NBRC1687TH A SEAMMARMIM T 22 LT, FYU—An60LY ) — VAEENEOR L -AR
B PXESSHE A B L72. PXFSSKHRIZ 7V I — 2SS0y ) — VAEEMED I E LTz, PXFSSHEE T4 ) — L &4 B Tkt
W LUKE, =7 — VI Bk PETAM 2 IS § 5 2 AT & /2. PETAIRRIZ PXESSMR X D bV ¥ ) — VA REME 2R L
7z,

FoU—ANLOIY ) — VAEFEREAH E L 72 Pichia stipitis DSRYMHRZ Bk &
ZOIY ) —IVEHEDE L L 72 B IR SRS Bk o R

WA R, R ML IR A, R W, I ek
FEORERE AR AR SET

Bioresource Technology, 101(24) 9710-9714(2010)

Selection of stress—tolerant yeasts for simultaneous saccharification
and fermentation (SSF) of very high gravity (VHG) potato mash to ethanol

Takashi WATANABE*, Sathaporn SRICHUWONG?*, Mitsuhiro ARAKANE*, Seiji TAMIYA**,
Masaru YOSHINAGA*#*, Itsuki WATANABE*, Mami YAMAMOTO*,
Akira ANDO*, Ken TOKUYASU*, AND Toshihidle NAKAMURA*

*National Food Research Institute
**National Agricultural Research Center for Hokkaido Region
***National Agricultural Research Center for Kyushu Okinawa Region

FRELY ) —VOEFEL, REEOFRPEAICLELIANT 2B 3¢5, R4 IIHAFERRO T2 5 3E it ik %
WFEL, 3HRONA F T8 ) — VA ERREREOBAIE % 83 L 72, EAi#RI1Z 37X T Saccharomyces cerevisiae T 1), J#IZ NFRI13225
FIHBTEIC S ER TV 2, NL A 2 a B OB ST IEFAHLERIC L 225 ) — VAEEIZB W T, NFRI3225I Btk T
THRDBNZY ) —VAEEREALTEY, EXRMHINA TV I P a—WikE ) ENLZ Y ) — VAEEZIRL 7.

NUA Y a B OBREERBECERC L2 T8 ) — VERICREZ A ML AR O$#K

PR Ea&*, Sathaporn SRICHUWONG*, F4 JGil*, HE  FkEl*, Hik e,
Wi Bby, AR F A HE O R, flie e, PR R
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Journal of Bioscience and Bioengineering, 110(2) 176—-179(2010)

Strategy for simultaneous saccharification and fermentation
using a respiratory—deficient mutant of Candida glabrata for bioethanol production

Ttsuki WATANABE, Toshihidle NAKAMURA, AND Jun SHIMA
National Food Research Institute

R LR L A REMER»S DTS ) — VAFEIZBWT, SiREHIRIIEFICHNTD 5. 35045 R LR E 1T
72912, Wi PEEER: Candida  glabrata OMFRRIRZ R Z IS L7, MFIRRIBZ BRIZFRE LR BEICB W T, Swxy ) —
RN Z R L 72,

NA KLY ) —VHEPEIZBT S Candida glabrata BRI ARZ Bbk & F v 72 [ IREREA L 56 9 0D Wi s
R, PN REE, B #l
ROTEERE AR A RTZeT

Biochimica et Biophysica Acta — Proteins and Proteomics, 1814(3),428—-434(2010)

INFIVA - H—F 25 YA T-3040ERBRIKA V<V b F )TNV S ) VS VAT T—ED
C RIMEIBL O R IRAE TN X 2 7T

FBL RIS, IS HEZwer, SAHHGY, %A - 3T v, oo s LTy,
Sk ke, M e, AR e, UMK e

* () TR £ A A IFFE T
s K BRI 20T K2 B SR AR SR
s LI KK B R 7E B
skl N A F AL TR N4 F T Ja V=%t ¥ — (KRIBB)
sk (flt) RS W) & PR 22 HT
ok G A - K A AR TR RL A

BIRAVYSRIVINF YT NS ) bV AT 25 —F (ClTase) 377V 3T Fe Fus—¥773IY)—66lC8T 5. 73
REEH) & Y ClTase % 5 D DI [N A EAF IR (Ser 1 -Gly403) ] [ClTase $F A/ fEFEE (R 1 ; Tyrd04-Tyrd92) | [ 2 DD
LI (R 2 ; Glud93-Ser5963 X TN R 3 ; Gly597-Met700) ] [C KumIERAF I (R4 5 Lys701-Ser934) ] 124571F 72, ClTase i& 7
Va—x \%1 ~17MH %> 5 B % Brk A SESY M) THE (CL, CI- 7 ~CI—-17) %AW T ARISZ T 28ETH 5. C KD
R1~R4FHOME 2SN T 5720, 15HEEHORIERBERLIEH L7, M123A (R4 K%K), MA234 (R1K%E), MA23A (R
1BIURARE) X CI 2B, MOERBRITIGEINEIR L Tz, M123A, MA234B X " MA23A 1Z7F A M F ~40
W29 % Km fliAs 5 L7, E»/ﬁﬂ?: MI123A 1& CI— 8 & A4 E L7245, MA234& MA23A 13 CI— 8 % i?'éE’J AT B
L7z, MA234E MA23A O keat fEIZIRA L, Imf‘?a‘o X U‘pH RREMAME T Lz, RERERICL BN 2 5(1R 2 & R3FHME
BBUCVHOFIHTH S, 2R 1 L R4 FHEHEICHEG TS, BRI CI- 8DAERIZHHEEGT5. Lw)Z tﬁ‘Tﬂ’“éi’Lt.

Deletion analysis of regions at the C—terminal part of cycloisomaltooligosaccharide glucanotransferase from Bacillus circulans T-3040

Kazumi Funane*, Yasuyuki Kawabata**, Ryuichiro Suzuki*, Young—Min Kim*** **** Hee—Kwon Kang***,
Nobuhiro Suzuki***** Zui Fujimoto***** Atsuo Kimura***, Mikihiko Kobayashi***#**

*National Food Research Institute, National Agriculture and Food Research Organization
**Faculty of Food Science and Nutrition, Osaka Shoin Women’s University
*#*Research Faculty of Agriculture, Hokkaido University
##%*KRIBB (Eco—Friendly Biomaterial Research Center, Jeonbuk Branch Institute,
Korea Research Institute of Bioscience and Biotechnology)

*#k*k*Protein Research Unit, National Institute of Agrobiological Sciences
###kk+Department of Food and Health Science, Jissenn Women’s University
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Animal Science Journal, 81(5),564-568 (2010)
Determination of true absorption and fecal endogenous loss of zinc in goats
Ryota Hattori*, Shin—ichiro Torii**, Masayuki Funaba**, Tohru Matsui**

*National Food Research Institute, NARO
**Graduate School of Agriculture, Kyoto Univertsity

RREBMMARTSE (Zn) % bL—H—& LTH, KBEHWTH LY FICBIT2 Zn OAEAAE oW, B X OWEREEHS
PEil) MG L7z, HARW— A Mo Ry ¥ 3ICI7TH M, MEAER (50mg kg DM) % 1 H 2 BIZ/MFEEMRS- L2, 11
HEO#NZ67Zn TEER L, Rt~ —H—DF 1 270y oA (Dy) Z2EAZERZES L725%ICE ) OB 2 K5 L
7o ¥ zn iERE, Fr67Zn PEMER, 3 Dy BEZE L2, BT O Zn WINIE - 1.07£1.85% (—0.009%0.016mg kg BW)
Thotz. BHOZn WUE18.25+2.01% (0.162=0.018mg. kg BW) Tdh -7z, WEM: Zn FFHPENZ0. 172+ 0. 004mg kg BW
ThY, BOPIE NEEFEHRPERED 5 KD 7-MLE N Zn 53 #130. 210+ 0. 009mg kg BW THh o7z, KBEFHWIZBVTH,
TR E 72 Zn OEKRFIHEZRE T 2 HESEFICHENTH 5 2 RS hiz.

Y XICBY S HHOEOWIN, WRMEFE PRI ORE
MRl FEOK*, Jfi—RRs, ¥ IEZEe gk fiee

() B - RESERTR S ATJERRE  RaliR A I e
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Bioscience, Biotechnology and Biochemistry, 75(1),159-161 (2011)
Characterization of an Aspergillus oryzae cysteinyl dipeptidase expressed in Escherichia coli

Ryota Hattori*, Mayumi Matsushita—Morita*, Junichiro Marui*, Sawaki Tada*,
Satoshi Suzuki*, Ikuyo Furukawa*, Youhei Yamagata*™*, Hitoshi Amano***,
Hiroki Ishida**** Michio Takeuchi**, Ken—ichi Kusumoto*

*National Food Research Institute, NARO
**Tokyo University of Agriculture and Technology
*** Amano Enzyme Inc., Gifu R & D Center
#ikkGekkeikan Sake Co Ltd.

KBETHHERZTARVENLVZ « FVE—HR I AT A VI RTF ¥ —E (CdpA) DR 2T o722 A, VAT
A0 RELIRTF P LTHHEEZR L. L2 L—HT, ZOREREEEIMO M20A 77 3 —IZBTEIYRTF¥—¥
EETRR > Tz, MERRGEE, B8 pHA7 -8, pH6 — 9, 0CULTFCTRETH - 7.

Medf  SOK*, BT - FRHEmMSE:, IRE—0, SH WA &R B W B,
W PP, RKEP AT, AH O Fbees, I e, A B

CH) B - SRR G AT
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Bioscience, Biotechnology and Biochemistry, 74(5), 1000-1006, (2010)
Molecular cloning of ocpO encoding carboxypeptidase O of Aspergillus oryzae IAM2640

Hiroto Morita*, Ken—Ichi Kuriyama*, Noritaka Akiyama*, Ayako Okamoto*, Youhei Yamagata*,
Ken-Ichi Kusumoto**, Yoshinao Koide***, Hiroki Ishida****, Michio Takeuchi*

*Tokyo University of Agriculture and Technology
**National Food Research Institute, NARO
**%*Amano Enzyme Inc., Gifu R & D Center
##**Gekkeikan Sake Co Ltd.

Aspergillus  oryzae IAM2640RRD ANV K F I RTFF =X 0L VI AL TOINKFIRTFF—ETH 5. LR TEHD
BANKEIRTFF =L O0%T—FT5o0cpO #5&Er cDNA &7/ LADNA %27 10— b L, SRR ZPE L. ZORE,
ocpO BIZTFDHA Xk 1, SI6MHENTHY, 2Dy Xy Ha—7 1 ¥ FHHII4T2T IV RIREDWHAA VK F I RTF 5 —
Y0507 I BEREOMIMMZE N KGR LY 227V 7uiHEs 3 — F3 5L FHEINA. BLASINKREICL D, &7/ A
BEH g I 5472 A, oryzae RIB4OKED 5, ocpO AHIFEIR T TH % A0090020000351 % S L7z, Z OMIEEIET & ocpO D
Wi, b 13 TH o7, TOBEWICEY, RIBAKDFEAME S > 8 BO21TFRHOT 7= 0370 VIZEBRLTED, A0
090020000351% HWFEAEPEL, FHLZ. WS U7 HRIANVKEFIYRTFF—¥ 0O L ASOMEFXHMEEZRL, PVERFY
NRTFF—¥ 0 & A009002000035112 2 — FENDZ 7T 7 —BIEF UBERTH D L ibm L7,

FE BN, B B, Bl e, FA BT, B PP, MR e,
U B G (AP PPN EHES

R R R
w (B R - SN EESEROR AT AR e et
s RBP4 ARt
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Current Microbiology, 62(2),557-564 (2011)
Overexpression and characterization of an extracellular leucine aminopeptidase from Aspergillus oryzae

Mayumi Matsushita—Morita*, Sawaki Tada*, Satoshi Suzuki*, Ryota Hattori*,
Junichiro Marui*, Ikuyo Furukawa*, Youhei Yamagata**, Hitoshi Amano***,
Hiroki Ishida**** Michio Takeuchi**, Yutaka Kashiwagi***** Ken—Ichi Kusumoto*

*National Food Research Institute, NARO
**Tokyo University of Agriculture and Technology
*#*Amano Enzyme Inc., Gifu R & D Center
*##%*Gekkeikan Sake Co Ltd.
##k*+Tokyo University of Agriculture

UA Y7 I/RTFF—¥ (LAP) BEREHXIIBVWTHHEIN TV ZF VY RRTF5—¥THY), RTFFEEOT I/
Kb EICTAL ¥ (Len) Z#EMET 5. AWZETIE, Aspergillus oryzae RIBAKED T A ¥ 7 I ) RTF ¥ —€ A #EI5T (lapA)
IZHE T %2 M T2, LapA R OAGH L IS MEMRIH O 72, A. oryzae RIBAOKRIZB VT amyB 77U E— % —%FIH L, lapA OEF|LERE
fT o7z, lapA BT I A I FEBA L7REBERAKD S b —id, 558 LIECHEROBEO LAPTEH A /R L7z, Z0OR#E 1
DML LapA IEE X BH U7, BREEIIBkDa G TREAL, TONKKEOT IV BTHLHFuy /i, HET7TI /B
BeF D80T H Th o 72, EERKIEMEIZ60C, pHS.5CTHEMTH Y, WE60C £ T, pH7.5— 11OHMPHA TR E TH o /2. BB O
A D, lapA BIZTFIET VA EMET THEI N, WHOBELM TRV ERE TH > 72, LapA BFRITANEE TIE 0
A5 =21+ 7=2Y F (Leu—pNA) (243 B A <, V2T Phe—pNA (Leu—pNA D& D39% Difitk), Met-pNA, Lys
—pNA, Arg—pNA TH-72. F72, LapAlE P RTF FL ) RWRTF F2IFATIKGFT 5 L dbh o7z

WT RH) BEmss, S Ak sAR B IREE 0K, JURE—Wx W FR,
W e, U 5o, O WEeees PPN ERERr, IR Bpeese IR fx

o OB - SERERHATR AT SRR AT
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Food Science and Technology Research, 16 (5), 517-521 (2010)

Production of polygalacturonase by recombinant Aspergillus oryzae
in solid—state fermentation using potato pulp

Satoshi Suzuki*, Mari Fukuoka*, Sawaki Tada*, Mayumi Matsushita—Morita*,
Ryota Hattori*, Noriyuki Kitamoto**, Ken—Ichi Kusumoto*

*National Food Research Institute, NARO
**Food Research Center, Aichi Industrial Technology Institute

B8RS V7 VBEESHET V7 T S S N A M I ORI EY TH 5. BEHHET v 7 v EICEMAIME 2 455 %
7o, BSHET VT UERRIERE L L CHIRZBEIC L 2EERBEICL VR T I 7y uF—YEREETIEM B L. B
BEF VT UERHCENICTRY I sy uF— R EARET AR PGB 3 2 BT 5700, MR H 7 I 7 —Yililx
F7TUE—F —ICXo THRERRY FT 7 vad—YHRIET pgaB % HHBT 57 ¥ — pGBBmR Z/E# L, A RIB4OKkD
I W, PGB 3 HRIZIEHE T~ 7 VRIS TR MR RIBAOL ) RIFRAEFT2/RL, f4. sEORV T 7 vaf—
CHREELZ., ZOEERIHBEDIICRKEZRL, 1gRBEEDZVITBEMTH 72, RIFEICLY, BHEFr T
ERRHALBERY) TSy yaF—CEEERPRHE S,

NEET Y 7 BRI L 2RI A ME MR ) A F 7 ud— R AR O R
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Journal of Applied Microbiology, 109(1),156—-165 (2010)
Characterization of recombinant prolyl aminopeptidase from Aspergillus oryzae

Mayumi Matsushita—Morita*, Ikuyo Furukawa*, Satoshi Suzuki*, Youhei Yamagata**,
Yoshinao Koide***, Hiroki Ishida**** Michio Takeuchi**, Kashiwagi Yutaka***** Ken—Ichi Kusumoto*

*National Food Research Institute, NARO
**Tokyo University of Agriculture and Technology
*##* Amano Enzyme Inc., Gifu R & D Center
##+*Gekkeikan Sake Co Ltd.
##kx+¥Tokyo University of Agriculture

FaYNT I RTFF—E (PAP) 1, XTF FHST I/ K070 Y OH T 5. Lo TIZFH S N5 RIRE As-
pergillus oryzae 1 C OFEFR A MR T 5. KX T, FELIIHIRZ PAP % A, oryzae DEFEHREZH O TRIRMICEREL, £
DHALFMEE X L 720 THE T 5. PAPZI— FT5HEIET %, A oryzae DY AT I 7 —E#{EF (amyB) 7HE—5 —
XETF T, RN 2 FBSMIB VT His-tag Bl 5 ~ 37 HORETHEFFBH S /2. 70— 5 —BHMHEHFTH L 7V a—
AGHGEERMIZ BV CAEF LRRIIBIT S PAPIEMIE, FEEHTHL T v 7 v EARMEHORED 2 OEETH > 7-.
SR E U CIRB L 22 MR %2, 2BRBOA S L4270~ b5 7 4 — 2RI L CTERARSELL 72, PAP 12 6 Bk L g S h, 4
mol 1 £ T? NaCl Ik L Ciif#itE 2 /R L7z, Aspergillus oryzae ® PAP % amyB 7 1€ — & — #5128 VT, PAP B¥BIKT
AREL, WIEETISORFICER L. TuT— 4 —FELMICBIT 25 PAP O BRI AR, ZHINR S X2 B Y 22 AREK
T5EEZ LN PAP 23S 72, B0 L EE % A3 5 PAP I3, HMAGOEETHRICE W THRMICHE
T&bLEzxHN%.

MT -FHEEDSE S FR 8ok B 0B T, ML i,
A (R AT B R, AR Beeee fER B

o OB B - ST BT GIFEI ST AR
UL T
LN A ¥ S V2§
e ] HEE P 2o
Lt S TR

Journal of Bioscience and Bioengineering. 2010;109(5)479-486.

DNA microarray analysis suggests that zinc pyrithione causes iron starvation
to the yeast Saccharomyces cerevisiae.

D. Yasokawa**, S. Murata***, Y. Iwahashi*, E. Kitagawa*** K. Kishi**** Y. Okumura**, H. Iwahashi***

*National Food Reserach Institute
**Hokkaido Food Processing Research Center
***National Institute of Advanced Industrial Science and Technology
##**Japan Pulp and Paper Research Institute, Inc.

V) FFVESATEA Yy T =B LUOEMARY FE L THEHASINE L. L2LaYS, Zo/EAMRIZOWT
FAEHON TR ol, FZTHRAIZEHEDNA~Yf 707 LA LT, BEOEREZESEEMRETLIEEZHWT, #xT
DIEBUIRRE % <72,

VY FF VIR L D BN LR L EET ORI, Kk L BRED BT HETH -2 — ), Yy sEYFE Y
WINC & D REBIAWA L-BIETFDEIEY v 7L (NL) OESKEBREEHLHEIHH L. ChboF—2iE, Yoy
VFF UL VEOHE T ZRITIEERBLTVWS., TS EMRT L2012, Yr 2 EYFF URNERICEkEZ MR 5
L, BROEFTMBIZY v 7€) FF VRN COREMB EEMUCEELZ. ZRSDOHEENS, YU VEYFF v OEE
LEENSOHE I L FHET L L EZ HNT.

FEEDNA YA 707 LA OFERIE, Yo7 ) FF BN THOIMEREZRELHELZRBL TS
SRR+, FTH B3, FMEHZET, LSS, j7 Safpees, B g, B e
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Applied Microbial and Biotechnology, 90,635-650, 2011

Conversion of 11-hydroxy—O-methylsterigmatocystin to aflatoxin G1 in Aspergillus parasiticus

Hongmei Zeng*, Hidemi Hatabayashi*, Hiroyuki Nakagawa*, Jingjing Cai*, Ryoya Suzuki*, mi Sakuno**,
EToshitsugu Tanaka***, Yasuhiro Ito*, Kenneth C. Ehrlich (USDA), Hiromitsu Nakajima**, Kimiko Yabe*

*National Food Research Institute, NARO
**Faculty of Agriculture, Tottori University,
*#k*Kobe Institute of Health
##kx ARS, USDA

779 MERYUVERBKIZBWT, 11 —hydroxy-O-methylsterigmatocystin (HOMST) X aflatoxin B1 (AFB 1) ORHilKATH v,
HOMST #*5 AFB 1 DA I OrdA BEZ Al S % & L IZBEICHRE ST 7225, HOMST & aflatoxin G1 (AFG 1) ORMRIE
A TH o7z, AWFFETIE, Aspergillus parasiticus DI HIZ HOMST Z iR L CTHEE L& 25, AFB1IIHIZ T AFG 1 257212
AL, HOMST I AFG1  no WA TH 5 Z L A HER SNz, & 512, T2 CoMMIES 2 v CHEE S 2 #Elc st
L72EZAh, 4 PYVHELS, <4270V — A5, KO OrdA BEEDORNA HOMST 7* 5 AFG 1 DAL ETH B 2 &
Aash, ZoOZEN5, HOMST 75 AFG 1 DAEKICIEA %L &b SHOBENHES T L@ LNE o7z,

Aspergillus parasiticus (23313 % 11 — hydroxy—O-methylsterigmatocystin 7> & aflatoxin G 1 D%

Hongmei Zeng*, fli#k F53&*, W)l {#Z*, Jingjing Cai*, 5K FEts, 1EE x A,
Hep @i+, i HEM*, Kenneth C. Bhrlich, s MG+, KA T+
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Biochemical Journal, 431 (1), 39-49 (2010)

Structural and biochemical analyses of Kluyveromyces marxianus f—glucosidase:
an intracellular GH3 enzyme with PA14 domain insertion

Erina Yoshida*, Masafumi Hidaka**, Shinya Fushinobu**, Takashi Koyanagi*, Hiromichi Minami*,
Hisanori Tamaki***, Motomitsu Kitaoka****, Takane Katayama*, Hidehiko Kumagai*

Kluyveromyces marxianus H3 g 7V 23 ¥ —+€ (KmBgll) (IHENKGHEER 7 7 IV —3 (GH3) IKET 5. KEEHRIE, W4
FXA SIS T 2L EDND PAIAF A A ¥ (pf07691) DIFAZF > TR HTHOMBER LR 2 5. 40, KEEEOHK
PR ERGE 2. 55AD 7V a— 2O EZ N L7, ABERIETHERERNTH Y, ZHD Lo+ ) IO G IR
o7z, SRR PAUE R WRER VIV ¥ —E (Exol) &L%o Tz, KmBgll %744 b — 1 K%L Thermotoga
maritima 7V 2 ¥ ¥ —¥ LI L, Exol & dPTWAz2s, 794 b+ 1o#EIZIh S &8 %> T/, KmBgll T
I PAIA R A A VS B IV —FHMBER T v b2 TH 4 M+ 12, REF A XX ) A REEZ 5 2 245 % I
S Tz, BERNT ORIV — THEES RN RBCELTH L L 2L 2T L.

Kluyveromyces marxianus H13K p 77V 3 ¥ ¥ — ¥ OB B L OBUSHHNT | PAL4IFA % FEO WK GH 3 %

FHUKEZS, HE 0§30, (RIG R, M &,
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Bioscience, Biotechnology, and Biochemistry, 74 (8), 1652—1655 (2010)
Practical preparation of D—galactosyl—f31—=4—L-rhamnose employing the combined action of phosphorylases
Masahiro NAKAJIMA, Mamoru NISHIMOTO, and Motomitsu KITAOKA
National Food Research Institute
AMOREH, A7 0—AFAFK) F—¥, UDP-Z VA=A -H57 +—RA1) VBT )YINVES A7 x5 —+¥, UDP-
HGIM—A4-ZERXAFT—¥, D-FF7 bV -Bl—=4-L-FL/)—AFAFY F—EOHEAGHEEZFHAL, D-F77
7MYV =p1—=4-L-5 24/ —A (GalRha) OAEBKICKII LA, KSEFLIMOAZa—Z, 1.OMDL—-5 & J — A % FHF
L, LOMM D UDP- 7 NI —ABLU30 mM DY) YBEFETIZBWT ERO A OBHEEZRMLTT Ky FTIio72. Gal-
Rha DA 1Y) v MVORUSEBHIZBWT2307 7 HICETEL TV (L- T4 — A bOUBIREIXT1%). HGH#HT
BOBBICHELHEZIT) S VRRIEDA 7 0 —AB L URIAEBRBOT7 527 F— A% BEEL, GalRha O HL%E A 7275,
Mmoo heh o/, 22 CHUEBORSRO LD S VA BH T L2707 N7 T 7 4 =125 D GalRha DAFRE 1T\,
RALIIC497 5 A D GalRha #EfE 132 2 L AT & 72,
RAR) S —EBOBEEE2FMLED- 527 by -Bl—=4-L-F 24/ —AFAKY) T —EDEMRIHELE
PO, WA
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Biotechnology and Bioprocess Engineering, 15 (2), 273-276 (2010)

Effect of growth temperature, induction, and molecular chaperones
on the solubilization of over—expressed cellobiose phosphorylase
from Cellvibrio gilvus under in vivo conditions

Satya P. SINGH*, M. K. PUROHIT*, Chika AOYAGI**, Motomitsu KITAOKA**, and Kiyoshi HAYASHI**

*Saurashtra University
**National Food Research Institute

KGRI KEmFEIL S 272 Cellvibrio  gilvus Rt O A — AR AR T —BIEIFAREZRE LR THh o7, BRREOKTE X
OMRFEBLEMCIETEEB S ORI L2, 5T 2 v Xa y ORISR E RS Lo 72,

JAFEBL L 72 Cellvibrio gilvus Ikt 0 € — 2R Ak ) T — C QWL RIS HARRIE, FUEE, HT2 v 0L opE
Satya P. SINGH*, M. K. PUROHIT*, Ml T-Heex, Ui A, #k e

*Saurashtra University
o T A AT SE T

Carbohydrate Research, 345 (13), 1901-1908 (2010)

Thermal decomposition of —D-galactopyranosyl—(1—3)-2—acetamido—2—deoxy—D—hexopyranoses
under neutral conditions

Kazuhiro Chiku, Mamoru NISHIMOTO, and Motomitsu KITAOKA
National Food Research Institute
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Cooperation of —galactosidase and f—N—acetylhexosaminidase from bifidobacteria
in assimilation of human milk oligosaccharides with type 2 structure

Mika MIWA*, Tomohiro HORIMOTO*, Masashi KIYOHARA*, Takane KATAYAMA**,
Motomitsu KITAOKA***, Hisashi ASHIDA*, Kenji YAMAMOTO*

*Graduate School of Biostudies, Kyoto University
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*#*National Food Research Institute
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A region— and stereo—selective parallel synthesis of five types of trigalactoses
on a solid support as a model of a combinatorial oligosaccharide library

Shiro Komba*,**, Takeshi Terauchi*, Sachiko Machida*

*Biomolecular Engineering Laboratory, National Food Research Institute
**PRESTO, Japan Science and Technology Agency
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Further application of size—exclusion chromatography combined
with small-angle X—ray scattering optics for characterization of biological macromolecules
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Bioscience, Biotechnology, and Biochemistry, 75(1), 181-184, 2011
Five carboxin—resistant mutants exhibited various responses to carboxin and related fungicides
Yoko Shima, Yasuhiro Ito, Hidemi Hatabayashi, Akemi Koma, Kimiko Yabe
National Food Research Institute, National Agriculture and Food Research Organization (NARO)
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Crystallization and preliminary crystallographic analysis
of the glycoside hydrolase family 115 alpha—glucuronidase from Streptomyces pristinaespiralis

Zui Fujimoto*, Hitomi Ichinose**, Peter Biely***, Satoshi Kaneko**

*National Institute of Agrobiological Sciences
**National Food Research Institute
**%Slovak Academy of Sciences
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Development of a gene transfer system for the mycelia of Flammulina velutipes Fv—1 strain
Tomoko Maehara*, Makoto Yoshida**, Yasuhiro Ito*, Shizuko Tomita*, Koji Takabatake***, Hitomi Ichinose*, Satoshi Kaneko*
*National Food Research Institute
**Tokyo University of Agriculture and Technology
*##*Toyama Prefectural Agricultural, Forestry, and Fisheries Research Center, Forest Research Institute
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Bioscience, Biotechnology and Biochemistry, Vol. 74, No. 8, pp.1722-1724 (2010)
Extracellular carbohydrate esterase from the basidiomycete Coprinopsis cinerea released ferulic and acetic acids from xylan
Kohsuke Hashimoto*, Satoshi Kaneko**, Makoto Yoshida*

*Tokyo University of Agriculture and Technology
**National Food Research Institute
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Improvement of the transformation efficiency of Flammulina velutipes Fv-1
using the glyceraldehyde—3—phosphate dehydrogenase gene promoter

Tomoko Maehara*, Shizuko Tomita*, Koji Takabatake**, Satoshi Kaneko*

*National Food Research Institute
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Carbohydrate Research, Vol. 345, No. 18, pp.2648-2656 (2010)
Carbohydrate structural analysis of wheat flour arabinogalactan protein
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*Cambridge University
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Degradation of carbohydrate moieties of arabinogalactan—proteins
by glycoside hydrolases from Neurospora crassa

Ryohei Takata*, Keita Tokita*, Satoko Mori*, Ryohei Shimoda*, Naoki Harada*,
Hitomi Ichinose**, Satoshi Kaneko**, Kiyohiko Igarashi***, Masahiro Samejima***,
Yoichi Tsumuraya*, Toshihisa Kotake*

*Saimata University
**National Food Research Institute
***University of Tokyo
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Crystal structure of an exo—1,5—alpha—L—arabinofuranosidase
from Streptomyces avermitilis provides insights into the mechanism of substrate discrimination
between exo— and endo—type enzymes in glycoside hydrolase family 43

Zui Fujimoto*, Hitomi Ichinose**, Tomoko Maehara**,
Mariko Honda**, Motomitsu Kitaoka**, Satoshi Kaneko**

*National Institute of Agrobiological Sciences
**National Food Research Institute
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Recognition of the helical structure of f—1,4—galactan by a new family of carbohydrate—binding modules

Melissa Cid*, Henriette Lodberg Pedersen**, Satoshi Kaneko***, Pedro M. Coutinho****,
Bernard Henrissat**** William G.T. Willats**, Alisdair B. Boraston*

*University of Victoria
**University of Copenhagen
*#**National Food Research Institute
#k#*niversités Aix—Marseille
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Characterization of a—L—arabinofuranosidase related to the secondary cell walls formation in Arabidopsis thaliana
Hitomi Ichinose*, Nobuyuki Nishikubo**, Taku Demura***, Satoshi Kaneko*
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*#*Plant Science Center, RIKEN
*##% Nara Institute of Science and Technology
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Molecular cloning of cDNAs encoding two glycoside hydrolase family 7 cellobiohydrolases from the basidiomycete Flammulina velutipes
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Satoshi Kaneko****, Kiyohiko Igarashi*, Masahiro Samejima*
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Secretome analysis using transcriptomic sequence database of Flammulina velutipes
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Characterization of glycoside hydrolase family 7 cellobiohydrolases
produced by Flammulina velutipes in cellulose—degrading culture
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