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Abstract

We propose simple mechanical parameters obtained by compression testing to indicate the storage quality of strawberry

fruits. We tested the effects of different storage conditions at 5C on measured mechanical parameters. The three conditions

were control, in polyethylene bag, and packed a product that releases allyl isothiocyanate (AIT) vapor, as it is known that

vaporized AIT prevents the growth of microorganisms. Although the fracture load, often referred to as firmness, did not

significantly vary, the fracture strain increased and the apparent modulus decreased with storage time. The apparent modulus

was demonstrated to be a good index of strawberry quality, because it is more sensitive to deterioration of strawberry fruits

and calculated at a low strain that has the potential of a non-destructive measurement.

Key words: strawberry, compression test, apparent modulus, mechanical properties, cold storage

Introduction

Strawberry (Fragaria X ananassa, Duch.) is a typical
non-climacteric fruit. In other words, it does not exhibit a
dramatic increase in respiratory activity after harvest, and
also produces less ethylene (Tatsuki, 2007). As strawberry
fruits are harvested when ripe, their quality declines rapidly.
They are very susceptible to attack by microorganisms
and mechanical injury during handling and transportation
(Wills and Kim, 1995). Loss of quality often occurs because
of water loss, softening, and bruising during handling,
transportation, and storage (Bower et al., 2003; Wills and
Kim, 1995). The storage life of strawberries is less than a
week, even under ideal conditions (Wills, 1998).

Palatability of fruits is generally higher in sweeter

individual fruit. Sweetness of strawberry fruits correlates
with the ratio of soluble sugar content and to titratable acidity
(Gunness et al., 2009). These results were obtained from
strawberries pureed to produce a homogenous sample; many
individual fruits were included in the purées used for sensory
evaluation. In our study, varying mechanical properties of
individual fruits were measured at similar stages of storage.
A methodology that uses pureed samples or juice instead
of raw fruits for sweetness determination does not detect
important interactions between sweetness and mechanical
properties. Softer fruits are likely perceived to have higher
sweetness even though they may have soluble sugar content
similar to those of harder fruits. Flavor release is modified
by the texture of foods, hence there is an interaction between
sugar content and mechanical properties of fruits. Sensory

studies using gels and sols as model foods show that flavor
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intensity is reduced in firmer gels and thicker liquids
(Calvino et al., 1993; Clark, 2002; Cook et al., 2003).

Luminance distribution most likely influences the
visual assessment of fruit freshness rather than color
information  (Arce-Lopera et al., 2012).  Freshness of
strawberry fruits determined by consensus ratings is more
reliable than any single indicator of freshness including
firmness, soluble solids, and titratable acidity (Péneau
et al., 2007). Péneauetal. (2007) determined maximum
force and the gradient of the compression curve up to
75% compression of single whole strawberry fruit under a
flat plate (75 mm diameter). Parameters measured by this
methodology decreased slightly with storage time, but they
did not correlate with subjective freshness assessments.
Retailers often set shelf lives of processed foods to
durations shorter than the time period through to the onset
of visible damage. This is because eating quality may be
determined by textural and/or flavor changes of fruits.

In the current study, we performed compression testing
of strawberry fruits after harvest to establish an objective
index of fruit softening. Several mechanical properties
may influence the texture and flavor of strawberries. The
modulus of elasticity may be calculated by compression
testing of materials with convex shapes (American Society
of Agricultural Engineers, 2000), but has rarely been
determined for strawberry fruits. Because the strawberry
fruit has an irregular shape, its heterogeneity prevents
derivation of the Poisson’s ratio. Furthermore, the fruit is
rather diminutive in relation to many types of probe. Thus, a
simple compression test, which uses a cylindrical probe with
a diameter 3.0-7.5 mm to penetrate the equator of individual
strawberry fruits, has commonly been adopted (Dgving
and Mage, 2002; Dgving et al., 2005; Gunness et al., 2009;
Hernandez-Munoz et al., 2006; Hietaranta and Linna, 1999;
Khosroshahi et al., 2007). Firmness, determined as the peak
force, is frequently used rather than the elastic modulus;
firmness decreases through the storage period (Caner et
al., 2008; Dgving and Mage, 2002; Dgving et al., 2005;
Hernandez-Munoz et al., 2006; Nunes et al., 2006; Tian et
al., 2000). In this study, we performed a simple compression
test on strawberry fruits to calculate an apparent modulus as
the ratio of stress to strain at a very small deformation.

Strawberry fruits were kept at 5C on a soft tray and
covered with plastic film and/or were treated with a natural

anti-bacterial product to lengthen storage life. Degradation

of fruits and vegetables during distribution and storage may
be moderated by allyl isothiocyanate (AIT, 3-isothiocyanato-
1-propene), which is a pungent component present in
some members of the Brassicaceae, such as horseradish
(Armoracia rusticana), wasabi (Wasabia japonica Matsum.),
and brown mustard (Brassica juncea). The growth of many
microorganisms (bacteria, yeasts, and molds) is prevented
by vaporized AIT. Growth of some fungi is prevented at a
lower level (<20 ppm) of AIT (Goi et al., 1985; Kanemaru
and Miyamoto, 1990; Issiki et al., 1992; Sekiyama, 2009).
AIT has been employed on strawberry fruits to prevent
mold growth and softening over three days (Takagi and
Naito, 1993), but there are no detailed reports on conditions
required for this effects.

In this study, we found that the apparent modulus
is a more sensitive measure of changes in the mechanical
properties of strawberry fruits than firmness during storage.
It is a good indicator of the shelf life of strawberries stored

at low temperatures.

Materials and Methods

1. Strawberries

We used strawberry fruits (var. Yayoihime), each
weighting approximately 13 g. Harvest date was March 8,
2010 (Fujio Co., Maebashi, Gunma, Japan). Fully ripened
and ready-to-eat fruits were arranged on a soft tray with
25 hollows (5 rows X 5 columns, 210 X 280 X 22 mm)
made from foamed polystyrene; polypropyrene (PP) film

was wrapped over the tray and taped at both sides.

2. Transportation and storage condition

We used Wasapure® (Ageless Service Center Co. Ltd.,
Tokyo, Japan) was used as an AIT release agent to preserve
the freshness of strawberry fruits. The product vaporizes AIT
into the storage atmosphere and it releases 0.2—10.0 ppm
(v/v) of AIT into containers of fresh foodstuffs with no
production of an “off-flavor” from the wasabi (Oshida et
al., 2010). Two gram of paste made up of horseradish and
mustard extracts in filler compounds (0.35-0.45% (v/v)) was
packed in small plastic bags (40 X 35 mm). The amount
of AIT release product (by pack per tray) was determined
through preliminary tests. Gas chromatography analysis
revealed that approximately 0.6 ppm (v/v) of AIT was

maintained for at least one week in the storage atmosphere



of a strawberry transportation cardboard box (250 X 350 X
75 mm) wrapped by polyethylene (PE) film.

Three storage conditions were compared: (A), a pack of
AIT product was inserted under the PP film in each tray and
the tray was placed into an unsealed PE bag; (B), treatment
as in (A) but without AIT product; (C) control with no
AIT product or PE bag. Two trays were placed into each
cardboard box (305 X 450 X 80 mm), and six cardboard
boxes were stacked and tied. Samples were transported
from the farm to the National Food Research Institute in
a refrigerated truck at 5C. They arrived without visible
damage the day after harvest and were stored in a cold room

at 5C until measurements.

3. Quality evaluation

Damaged fruits with mold growth or with muddy parts
were visually identified by three experimenters. Sample
strawberry fruits, including damaged ones in the same tray,
were moved to the test room (23°C) 3 h before mechanical
measurements were made 2, 4, 8, 11, and 16 days after
harvest. All 25 fruits in each tray were weighed, and the
diameter, length, and weight of each were recorded.

An instrumental compression test was performed
using a Universal Testing Machine (Model 5542; Instron,
Canton, MA, USA) with an attached load cell of 50 N. A
stainless steel cylindrical plunger of 3.0-mm diameter was
inserted into each fruit at a constant speed of 1.0 mm/s.
Two equatorial parts (in diagonal position) and the apex
of each whole fruit were tested; measurements were
made on 10 fruits. Compressive strain was calculated as
displacement divided by the diameter or length of each
fruit. Strawberry fruits do not have a fixed shape with a
flat surface; hence, Young's modulus, which can be derived
from a simple tensile or compression test, could not be
correctly calculated in the present experiment. Under our
test conditions, the peripheral part of the plunger may affect
the force value, even under small strains (< 0.1). Hence,
we used the term apparent modulus rather than Young's
modulus. The apparent modulus was calculated with Blue
Hill software (Instron) based on the maximum slope of load
versus displacement curve. This value was derived as the
ratio of stress (load divided by the cross sectional area of the
plunger (7.08 mm?)) and strain. The fracture load and strain
were determined at peak values.

Immediately after the mechanical test, pH (C-73, As

One Corporation, Osaka, Japan) and Brix (PAL-1, Atago
Co. Ltd., Tokyo, Japan) values were measured close to the

punctured holes.

4. Statistical analyses

Statistical analyses were performed using SPSS software
(ver. 17.0J for Windows; SPSS Inc., Chicago, IL, USA) with
statistical significance set at p < 0.05. We conducted one-
way analyses of variance (ANOVA) with treatments (3) or
storage periods (5) as factors. Two-way ANOVA was used
to test for significant interactions between treatments and
storage periods. Paired #-tests were performed to compare

values for individual fruits.

Results

1. Mechanical properties

Figure 1 shows typical compression curves for fresh
and damaged strawberries. For fresh fruit, the slope of the
load versus deformation curve was almost straight. There
was a break point at approximately 1.4 mm compressive
deformation, corresponding to strains of < 0.06-0.07, after
which the load decreased rapidly. Load and deformation
at the peak (gray triangle) were easily determined. We
calculated the fracture load and strain after standardization
using initial diameter of each fruit. The maximum slope
(see auxiliary straight line in Fig. 1) of the load—strain curve
up to the fracture point was divided by the cross-sectional
area of the plunger (Gunness et al., 2009). The apparent
modulus in MPa was subsequently obtained based on the
converted slope. Strawberry fruits do not soften during the
first few days, but they do over extended storage periods.
Compressive load and modulus decreased significantly after
a long storage, while the fracture strain increased. Damaged
fruits completely covered with mold were extremely
soft. Although the fracture in damaged fruits occurred
at a slightly higher strain and a much lower force than in
undamaged fruits, the load decrease following fracture
was not significant in damaged fruits (Fig. 1). We analyzed
temporal changes in the mechanical properties of strawberry
fruits before fruits were completely damaged to this extent.

Among the mechanical parameters, the fracture strain
increased and the apparent modulus decreased gradually
with storage period (Fig.?2). The fracture load did not

significantly change with storage or among treatments.



There was a significant decrease in the fracture load in
damaged fruits after a long storage period (> 10 days)
leading to unacceptable fruit quality. After 16 days, the
standard error increased (Fig. 2) because of ones very soft,
aged individual fruits (Fig. 1), but there were still a few
undamaged individual fruits with mechanical properties

similar to those of fresh strawberry fruits (Fig. 1).

2. Comparison with other measures

No damaged fruits were apparent in visual inspections
of 25 fruit trays during the first several days of storage at
57C under any of the treatments as shown in Fig. 3. Control

samples (C) demonstrated the most rapid quality degradation

N

(20% change) during the experiment. Differences between
treatments were first observed at 8 days; the rank order of
proportion of undamaged samples was (C) < (B) < (A).
After 11 days of storage, the differences were still apparent.
There was less damage in the presence of AIT than in the
other treatments. The undamaged fruit proportion at 16 days
had decreased most in treatment (B), after which almost
all individual fruits stored were damaged regardless of
treatment.

The pH and Brix values (data not shown) did not
significantly change. Slight decrease in the Brix value in
damaged fruits was first observed after 11 days.

Because of elevated variances within treatment, we
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Fig. 1

Typical compression curves for fresh and damaged strawberries.

The equator was compressed with a probe of 3-mm diameter at 1 mm/s.
Triangle symbols indicate the fracture points, and the straight lines are the maximum slope used for calculation of the

apparent modulus.
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Fig.2 Changes in the mechanical properties of strawberries during storage under different

conditions at 5C.

Test condition 4P, in a polyethylene bag with AIT release product (A); 2, in a similar bag without AIT (B); and [],
control without AIT or bag (C). Asterisks beside the symbols indicate significant difference among the three conditions
determined by one-way ANOVA (*, p < 0.05; *** p < (0.001). The equator was compressed with a probe of 3-mm
diameter at 1 mm/s. Values are means and standard errors, n=20.



found no significant experimental effects on the absolute
values of fruit weight over the entire storage period (data not
shown). We measured the weights of 25 samples on fixed
trays under each treatment condition during the test period.
The weight losses of samples enclosed in PE bags were very
small even though bags were not sealed. Weight loss in (C)
without bags was very large (Fig. 4).

The fracture load, which is often used as a softening
index, was not suitable for the evaluation of post harvest
changes in mechanical characteristics. The values did not
differ significantly until 11 days. The apparent modulus
and fracture strain were better measures of fruit damage

during storage. The differences among the three treatments

were most significant at ca. 8 days after harvest (Fig. 2), but
there were no significant effects in the first few days after
harvesting. Damage was evaluated by increasing fracture
strain and reducing apparent modulus. The rank order of
modulus measures among treatments was (C) < (B) < (A)
after 8 days of storage. Damage was significant after 2 weeks
of storage under all test conditions. Most of this damage
was attributed to the growth of molds, which increased
the variance within treatment. By the 16th day of storage,
some fruits were undamaged but softened by fungi. Molds
damaged strawberry quality. The modulus in treatment (B)
was lower than that in (C) because after 16 days and longer

storage period, there were fewer molds in treatment (C). The
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Fig. 3 Ratio of undamaged fruits under different conditions at 5°C.
Test condition 4, in a polyethylene bag with the AIT release product (A); £, in a similar bag without AIT (B); and [,
control without AIT or bag (C). Values are means and standard errors for two or three batches.
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Fig.4 Weightlosses from 25 strawberries in a tray during storage under different treatments

at 5C.

Test condition 4P, in a polyethylene bag with the AIT release product (A); 2\, in a similar bag without AIT (B); and [],

control without AIT and the bag (C).



AIT product was effective through 2 weeks after harvest.

3. Comparison of equator and apex

Strawberry fruits are small and humans do not consume
a part of the strawberry. However, the effects of storage may
differ in different parts of the fruit, though it is the equatorial
part that is usually tested. Figure 5 shows some parameters
measured at the equator and apex during storage. The Brix
value was much higher (ca. 12) at the apex than at the
equator (ca. 8), but pH (3.5-3.7) did not differ between the
two positions (data not shown) through the whole storage
period. The apical Brix values decreased with storage time,
unlike the equatorial values. The fracture load at the equator
was higher than or similar to that at the apex. The fracture
strain at the equator was always higher than that at the apex.
The tendencies in pH, Brix, and mechanical properties were
similar between treatments (A) and (B), in which the rate of
deterioration was faster, as stated above. Generally the apex
was softer than the equator as indicated by the lower values

of the fracture load and strain. The fracture point was not
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clearly detected in 50% of fruits stored under treatment (C)
for 16 days because the strawberry fruits were very soft. The
apparent modulus measured at the apex tracked a different
trend. The apical modulus was significantly higher than
the equatorial modulus in fresh fruits 2, 4 and 8 days after
harvest, decreasing steeply with storage time, and reaching
the same level as the equatorial modulus by 11 days post
harvest; subsequently, both moduli decreased similarly in

aged fruits.

Discussion

1. Best quality index

We aimed to develop a new index for strawberry fruit
quality post harvest. Palatability is determined by sweetness,
which is mainly dependent on sugar content, and influenced
by sourness and softness of fruits. Brix, pH, and fracture
load values did not significantly change among storage
times or treatments. Mean values were not stable and had

large standard errors (Figs. 2 and 5). Weight loss without
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Fig. 5 Differences in Brix and mechanical properties between the fruit equator (closed
symbols) and apex (open symbols) during storage at 5C.

Values are mean and standard errors of 10 individual fruits stored under the treatment (B). Apex symbols with asterisks

are significantly different from the equator positions determined by paired -tests (**, p < 0.01; *** p < 0.001).



the PE bag was greater than in other treatments when the
same samples were measured repeatedly (Fig. 4). However,
the PE bag effect was not significant when different fruits
were measured on different days because there were large
variations in condition among different fruits. Gunness
et al. (2009) emphasized the importance of fruit-to-fruit
evaluation for strawberry fruits. Thus, trends observed in
mechanical properties were much more significant among
treatments and storage times when inter-individual variation
was factored out; destructive tests do not allow resampling
of the same individuals at different times.

There was also great variation in fruit size, and this was
difficult to take into account. We conducted puncture tests
with a thin cylinder to reduce the contact area between fruit
samples and plunger. The deformation was standardized to
strain divided by diameter of each fruit and the stress can be
derived when the deformation is enough small as the contact
area was only bottom of the plunger.

Among mechanical parameters, the fracture strain
increased and the apparent modulus decreased gradually
over storage time; however, the fracture load did not change
significantly (Fig. 2). The same phenomena are commonly
observed in other plant materials, as Thiel and Donald
(2000) reported for fresh and aged carrots. A post harvest
change was not detected during short-term storage (less than
4 days). Differences among the three treatments were most
significant at ca. 8 days after harvest (Fig. 2). At that time,
the extent of damage measured by increasing the fracture
strain and reducing modulus was in the rank order (C) > (B)
> (A). Damage became significant after 2 weeks of storage
under all treatment conditions.

The decrease in the modulus and increase in the fracture
strain (Fig. 2) occurred before visual damage was observed
in groups of strawberry fruits stood under the storage
conditions (Fig. 3). The threshold for strawberry quality
using visual assessment occurred when the proportion of
acceptable berries fell to 80% (Wills and Kim, 1995). This
occurred after ca. 10 days for treatment (A), 9 days for (B)
and 8 days for (C) conditions. The apparent modulus and
fracture strain changed significantly before these points in
time. Thus, mechanical parameters were more sensitive for
the detection of undesirable changes in strawberry fruits
stored under different conditions than visual assessment.
Individual variations among fruits were very large, and

we accordingly prefer non-destructive tests because they

allow repeated measurements on the same individual fruits.
We were able to derive the modulus at approximately
0.02 compressive strain (Fig. 1); hence, modulus would
be a good indicator of fruit quality if an inexpensive and
portable tester were to be developed. A fruit hardness
tester is useful, but only measures a fracture force, which
we found inappropriate for evaluating postharvest changes
in mechanical characteristics. The fracture load decreased
significantly in damaged fruits after a long storage period
when the fruits were no longer edible. This is also true for
the Brix, which is easily measured, but changes appear too
late in the storage period when fruits are no longer suitable
for consumption. Parameters used as quality indices should
detect differences among treatments early in the storage

period.

2. Partial differences in a fruit

Apical parts of the fruits had higher Brix and apparent
modulus values, and lower fracture load and strain values
than equatorial parts (Fig.5). Lower values in fracture
properties at the apex suggest that fruit damage during
storage is likely to start at the apex. Decreasing apparent
modulus at the apex occurred earlier in the storage period
than in the equatorial part. Modulus at the apex measured
through non-destructive procedures that allow detection
of changes early in storage may provide an excellent

mechanical index of storage quality for strawberry fruits.

3. Effects of storage conditions

Strawberries, which are non-climacteric fruits, produce
less ethylene gas than climacteric ones. Under our test
conditions, bruising was not significant after handling and
transportation, and there was no serious damage during
the first 2 days, though damage by fungi appeared to be
the greatest problem. Thus, we can conclude that the AIT
product was effective in extending the storage period at
5°C to 2 weeks post harvest. During this period, a low level
of AIT (<1 ppm) was detected in the atmosphere (Oshida
et al., 2010). The manufacturer (Ageless Service Center)
claims that the product is effective in prolonging the storage
lives (up to 14 days) of some non-climacteric fruits, such as
strawberries and grapes. Preservative effects were evaluated
by the subjective appearance of fruits, but no objective
indices were reported. Firmness, as measured by a fruit

tester, acidity, and sugar content were not affected by the



product.

In our study, the AIT effects most likely ended at 16
days because the undamaged fruit proportion in treatment
(A) had fallen to the level in the control (C), though it was
still higher than in treatment (B). Humidity in the PE bag
was higher than in the control (C), as indicated by reduced
weight loss in the fruits (Fig. 4); however, molds may have
grown more rapidly in the bags after the first appearance. The
higher moisture loss in treatment (C) than in treatment (B)
may reflect the greater values of the apparent modulus and
fracture properties at 16 days in (C). Drying of fresh fruits
may result in a high modulus, but it is an unfavorable effect,
and this should be taken into account when a mechanical

property is used as a quality index.

4. Effects of AIT on strawberries

Ripening of non-climacteric fruits is not accelerated
by ethylene (Kader, 1990; Shimokawa, 1990). However,
some researchers reported that ethylene exposure increased
the softening of strawberries (Bower et al., 2003; Tian
et al., 2000; Wills and Kim, 1995). As AIT inhibits 1-
which

aminocyclopropane-1-carboxylic acid synthase,

produces ethylene, the ripening and senescence of
vegetables and fruits are retarded (Shimokawa, 1990). The
ripening mechanism of strawberries has not been clarified
and the effects of ethylene on ripening are still controversial
(Iannetta et al., 2006; Trainotti et al., 2005).

The mechanism by which AIT acts has not yet been
determined. We did not test a high concentration of AIT
because the strong and undesirable smell of wasabi adhered
to the strawberries when AIT concentration exceeded
1 ppm. Consumers never accept such fruits, though they
are fresh, because strawberry fruits and wasabi flavors are
quite incongruent. We postulate that the AIT release product
most probably prevented fungal growth since no molds
were found over the 2-week storage period post harvest at
57C. Further study is required to clarify the mechanism by

simultaneous analysis for AIT quantity and sample damage.

5. Application study

The variety Yayoihime can be harvested in March, and
the fruit characteristics are excellent; the fruits are firm and
have a long storage life. Different varieties and/or different
geographical regions and times should be tested before

practical application of the method presented here.

Conclusions

The apparent modulus and fracture strain, two
mechanical parameters obtained by simple compression
testing, measured the softening of strawberry fruits.
The modulus decreased and strain increased, but other
parameters, such as the fracture load, pH, and Brix, did not
significantly change with time after harvest. The presence
of the AIT release product and storage in PE bags clearly
extended the period before softening from several days to
2 weeks in cold storage. The proposed modulus has good
potential as an indicator of fruit damage because it is more
sensitive than other parameters and is obtained by a non-

destructive compression test.
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Composition and Pepsin Digestibility of Proteins Extracted from
Microground Particles in Cooked Bean Paste (Ann)

Michiko Momma®

National Food Research Institute, 2-1-12 Kannondai, Tsukuba, Ibaraki 305-8642, Japan

Abstract

In Japan, common beans are often processed to a cooked bean paste (Ann) for confectionary and bakery use. It is known
that processing the beans to Ann paste causes formation of cell particles called Ann particles, which are highly resistant to
human digestion. In this study, we microground freeze-dried Ann paste by using a jet mill; subsequently, proteins extracted
from the cell particles were examined by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and pepsin
assays. The micrographs of Ann particles showed that they had been thoroughly disintegrated by the microgrinding process.
The SDS-PAGE profile indicated that several polypeptides, including the acidic and the basic subunits of legumin, had been
extracted from the microground Ann particles. The microground Ann particles had a low concentration of phaseolin, which
is one of the major proteins found in common beans and is present in higher quantities in bean flour. Among the proteins,
polypeptides that were presumably derived from legumin subunits showed significant resistance to pepsin. These results

suggested that the traditional method of bean paste cooking is associated with the formation of Ann particles that trap pepsin-

resistant polypeptides.

Key words: Ann particle, white common bean, legumin, pepsin-resistant protein, micro grinding

Abbreviations: SDS-PAGE, Sodium dodecyl sulfate-polyacrylamide gel electrophoresis

Introduction

Among a wide variety of plant-derived foods, beans
are one of the most important sources of human nutrition
worldwide. Beans have a high protein content, low fat and
sodium content, and are a good source of fiber, minerals,
vitamins, and polyphenol antioxidants. However, in general,
bean proteins have a low nutritional value because of their
lower digestibility and deficiency in one or more essential
amino acids®?. It is also known that heat processing of
whole beans causes formation of cellular particles that are

resistant to digestion in humans?.

Previous studies have shown that phaseolin, the major
storage protein in many common beans, is highly resistant to
gastric enzymes in its native form, although its digestibility
can be remarkably improved by prior heating* ®. In our
previous studies, we found that the basic subunit of
legumin remained highly tolerant to pepsin digestion even
after extensive heat processing and several enzymatic
treatments® ”. Legumin, one of the major storage proteins
found in many legumes, had not been detected in common
beans for a long time®. The tolerance of proteins to pepsin
digestion could cause concerns because it is considered to
reflect the possible risk of allergenicity”. In our previous

study, the basic subunit of legumin was not detected in

¥ Corresponding author. Phone: +81 —29 — 838 — 8004, Fax: +81 —29 — 838 — 7996

e-mail: michiko@affrc.go.jp
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bean pastes prepared from whole beans, the cooking of
which generates Ann particles during heat processing'®.
To elucidate the protein association of Ann particles, we
prepared Ann paste from common beans through traditional
Japanese cooking procedures, followed by freeze-drying and
microgrinding of the paste. Then, proteins were extracted
from the Ann particles and were examined by sodium
dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis
(PAGE) and pepsin digestion assays.

Materials and Methods

Preparation and microgrinding of freeze-dried Ann
paste

Ann paste was prepared from the white common bean
(Phaseolus vulgaris L. cv. Yukitebou), as described earlier'®.
Freeze-dried Ann-paste powder was microground using a jet
mill (CO-JET system a, Seishin, Tokyo).

SDS-PAGE analysis

For SDS-PAGE analysis, proteins were extracted from
50 mg of each freeze-dried Ann-paste and its microground
flour by using 500 uL sample buffer (62.5 mM Tris-HCI
[pH 6.8], 2% SDS, 10% glycerol, 5% p-mercaptoethanol,
0.01% bromophenol blue) and boiled for 5 min. SDS-PAGE
samples (10 uL), as well as extracts from bean flour (0.5 ug
protein), were loaded onto a 5% to 20% polyacrylamide
precast gel (NPG 520, Atto) and electrophoresed at 20 mA
for 90 min. The resultant gel was stained with Coomassie
Brilliant Blue (CBB R-250).

A

Pepsin digestion assay

Distilled water was added at 10 times (v/w) to 3 g of
flour. The mixture was then homogenized using a Hiscotron
homogenizer (NS-50, Nichi-On) for 1 min at 10,000 rpm.
After centrifugation at 8,000 g for 20 min, the supernatant
was collected and the protein concentration of the extracts
was estimated using the microassay procedure with a protein
assay reagent (BioRad). In vitro pepsin digestibility of the
extracted protein was examined by using the method put
forth by Astwood et al. (1996). The protein extracts were
incubated in simulated gastric fluid (SGF, 0.32% pepsin
from a porcine stomach [3300 U/mg, Wako], 30 mM NaCl,
pH 1.2) for 0, 0.25, 1, 2, 4, 8, 15, or 60 min. SDS-PAGE
samples were loaded onto a 5% to 20% polyacrylamide
precast gel (Atto NPG 520) and electrophoresed at 20 mA
for 90 min. The resultant gel was stained with silver staining
methods (Silver Stain Plus, BioRad).

Results and Discussion

Protein composition of traditionally cooked and
microground Ann paste

Ann paste prepared from common beans was found to
be composed of particles derived from cotyledonary cells,
which is similar to the findings of our previous study'®. Since
the preparation procedure for Ann paste included several
rinsing steps, the background of the micrograph was clear
of cell debris (Fig. 1 A). The Ann particles appeared to be
thoroughly disintegrated by the microgrinding process, and

their internal material was dispersed as shown in Fig. 1 B.

50um

Fig. 1 Micrographs of Ann-paste preparation (left) and microground Ann particles (Right)



The SDS-PAGE profile (Fig.2) indicated that the
protein composition of microground Ann particles (Ann
MP) was different from that of bean flour and the Ann-paste
preparation (Ann). While small amounts of protein were
extracted from intact Ann particles, several evident bands,
including the ones representing legumin, were observed
in the extract from microground Ann particles. Compared
to bean flour, the microground Ann particles had lower
concentrations of phaseolin and lectin, which are major
proteins in common beans. The polypeptide with a molecular
weight of 50 kDa was found to be the acidic subunit of
legumin, determined with the help of previous studies®®.

As mentioned earlier, legumin had not been detected
in bean pastes prepared from whole beans, the cooking of
which generates Ann particles during heat processing'?. In
the current study, acidic and basic subunits of legumin and
several other polypeptides associated with Ann particles were
detected. Noah et al. (1998) reported that approximately
17% of starch in the cotyledonary cell particles of cooked

Ann
MW FL Ann MP
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Fig.2 SDS-PAGE profile of bean flour, Ann paste,
and microground Ann-paste powder

M: molecular weight marker; FL, bean flour; Ann, Ann paste

preparation; Ann MP, microground Ann particles.

The bands marked Pha, Lec, LgA and LgB indicate phaseolin,

lectin, and acidic and basic subunits of legumin, respectively.
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beans is a resistant type of starch and remains in the human
ileum 3 h after ingestion®. Hence, we think that considerable
amounts of proteins rich in legumin are “trapped” within
the Ann particles, which are encapsulated by pepsin-
resistant carbohydrates that are formed during the cooking

procedure.

Pepsin digestibility of proteins in the microground
powder of Ann-paste particles

Proteins extracted from the microground Ann particles
were analyzed by pepsin-digestibility assays (Fig. 3). Two
bands (indicated by * and ** in Fig. 3) were found to be
remarkably tolerant to the pepsin digestion. Although the
use of a molecular weight marker different from the one
used in SDS-PAGE caused discrepancies in the estimation of
molecular weights, the polypeptides with higher molecular
weight (*) were estimated to be those derived from storage
proteins (phaseolin and the acidic subunit of legumin) in
common beans, judging from preliminary experiments
(data not shown). Since it is known that phaseolin becomes
susceptible to digestive enzymes after heat processing* ¥,
the resistant polypeptide was ascertained to be the acidic
subunit of legumin. The smaller polypeptide (**), which

is believed to be the basic subunit of legumin, showed

MW C

0025 1

“'ll"l ol *

dek

8 15 80

Fig. 3 Pepsin-digestibility assay results for
proteins extracted from microground Ann-
paste powder

MW, molecular weight marker; C, microground Ann particles

without enzymatic treatment. The protein extracts were incubated

in for 0, 0.25, 1, 2, 4, 8, 15, or 60 min. The marks on the right
indicate phaseolin and the acidic subunit of legmin (*) and basic
subunits of legumin (¥*).
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significant tolerance to pepsin digestion.

It is considered that substantial nutritional losses
occur while cooking bean paste because of the formation
of indigestible granules®. It has also been presumed that
bean paste cooking could prevent exposure to a pepsin-
resistant protein, which is a possible allergen in common
beans, during ingestion'?. The results of the current study
supported this in that they indicated that proteins, including
the pepsin-resistant legumin subunit associated with Ann
particles, are presumably trapped within the particles. These
proteins likely aggregate or interact with other components
during the extensive heat processing'" .

Common beans are one of the most important sources of
human nutrition, and their novel health benefits are drawing
attention'?. Further studies on the behavior and interaction
of bean proteins and their other nutritional components such
as carbohydrates would be necessary for more efficient use

of common beans as food.
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Selectivity and oviposition preference of the maize weevil (Sitophilus zeamais
Motschulsky) for brown rice, polished rice and rinse-free rice

Satoshi Furui, Taro Imamura, Akihiro Miyanoshita
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Abstract

The selectivity and the oviposition preference of the maize weevils for brown rice, polished rice and rinse-free rice (the

superior rice made by removing the bran, surface starch and residue from the polished rice that does not require rinsing,

Musenmai) were evaluated. These indexes showed the same tendency in the following oders : brown rice > polished rice >

rinse-free rice. Thus, the rinse-free rice was found to be the smallest risk for weevil infestation, in this study.
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Evaluation of functional properties of soybean using DNA microarray

Yoko TAKAHASHI* ¥ and Tomokazu KONISHI * *
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2-1-12 Kannondai, Tsukuba, Ibaraki 305-8642, Japan
** Department of Bioresource Sciences, Akita Prefectural University, Shimosinjyo Nakano, Akita 010-0195, Japan

Abstract

The effect of dietary whole soybeans on rats was analyzed in the level of gene expression using DNA microarray. As
soybean content increased in diet, lipid levels in serum and liver were generally lowered. To remove unwanted variation in
mRNA expression signals to enable a compatible comparison across different experiments, the DNA microarray data was
normalized in accordance with three-parameter log-normal distribution. DNA microarray analyses elucidated that hepatic
transcriptome was globally altered depending on the amount of soybean in diets. Among various biological functions, soybean
was found to specifically affect transcriptomes involved in lipid/fatty acid biosynthesis in liver. mRNA expressions of these
lipogenic genes were lowered with increased amount of soybean in diet. By comparing DNA microarray data across multiple
experiments, it was revealed the comprehensive functionality of soybean was correlated with that of freeze-dried tofu. Thus,
DNA microarray provides powerful information for understanding the food functionality when those gene expression data is

handled properly.

Keywords: soybean (X .), DNA microarray (DNA~ £ 7 @7 L £ ) liver (JFli&) , gene expression GE{z 1-583H)
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Tx72Y. KUBMEY v 28R FciEnd, &
SRR ki, Y& IV - I 2T VHENIELL
GEND T, BARBAL T &, DI
RN A, FAEMEE SHBRESICNLTERTH S
LEZLNTWEY. T, SHEOBRELER S E
FThaamciE, ot oMEEHO X 512, —>
DOFEREVEIR 7372 TR T & R w2 U 5l gk
WRLhSTHEET LY. 2R 2hrboT, K
HERED 7 EMOEIEMEIZE T, RIS OfF e
LZD XA =X ARINC AN Shp 2 Eatid e
AETHY, RKEZDbDODREIEHZ2RTF— 41X
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YA HVHNG. TE, ZOFEMIZEGORERENE
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1. FERAXE

AR KTy (FMBEET 728 7) (376 )28 3
BB XVEEALZ. HRADLICRDZVRFTT
F—teé, HILHEWETHL V)TV el
¥ —%, BRRUOREBTREMTICE D INGSED
DTHAH. KEBI00 gh DFBESIZLUTO@EY T
Hote; TANVF—=1792k), K53100g, % 37 H
40.0g, FNRE20.0g, jxKALW245g, EWIAMELLE g,
JK535.5 ¢ (BLEFIZ X 255 HHiE) .

2. EMpEER

4 W O Sprague-Dawley #iEZ v b (HAF v —v
A - YoN— (FR)) ZHREY A 2 Ov (BAT7 100, AT
19:00), ik (22C+1C), & (55-65%) 25—
EDfEE IS THROEESE TS5 H M PHEE L
7o, Fo%, Iy bNEI VT LA, RE
MoRORLLAMT2LHMAFT L =7-8). &K
BREE R O K E L, 100gH720 0 g (Soy0), 125¢
(Soyl25), 25¢g (Soy25) % 721d50¢ (Soy50) & L7z
(#1). AEHY 878, BEAB X OCEWMHER L,
#BEE 20, 15, BXU5g100gknb X912, #¥
A4, N=rilBIOEVa— A THIELZ, HRER
MIFIZEEICHOK - BREIE. AFRTRICZ—T
VIRREE T CHEEORENIR & D $RIM L, Pl & OIRGAH
RAPRIL CHERZWE L. REFRIZESBEIZE
B EBRZ B 2 ORBEZS T, FFTBLE OB I 5
HA KT A4 LIHEENE L 72,

3. MFESKLVFHEEEREDAE

Mg ohRg, Il xarao—, ElEY R
¥ 8278 (HDL) 2L A5u—), ) UIRHE, Wik
PERGER L, WWRoOWEF v b2 HwTHlbE L Fit
MBETIE (WR)) . HFBIREIE, Folchi®E I X 0 #IFE
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x1. REMEK
Ingredients (g/kg diet) Soy0 Soyl2.5 Soy25 Soy50
Casein' 200 150 100 0
Soy powder” 0 125 250 500
Cornstarch 150 150 150 150
Sucrose 449.5 402.5 355.4 261.3
Palm oil 100 75 50 0
Cellulose 50 47 44 38
Mineral mix® 35 35 35 35
Vitamin mix" 10 10 10 10
L-Cystine 3 3 3 3
Chorine bitartrate 2.5 2.5 25 2.5

Soy0, K370 % £I; Soy12.5, KF.12.5 % £ ; Soy25, K .25 % £I; Soy50, K50 % £X.

YA Y, ek (HDGHIEE (BR))
PEERIEATR (MREE ()

SAIN-93E ¥ I ViRA (X TV ¥ VIR (FR)
TAIN-93G I AT VRE (XU TV ZVEERTE (R)

Z L%, PHRIRE G AEREEIC LY, 2
LAFO— VikEIZalL AT 0 — L+ 33 ¥ —¥a i
W2 B X D lE LY.

4, DNAYA 707 LA IC& B EGEFRBREDAE

FWPOHEERNEHHTH -5 AKTO%
BIRL, BB Y T O -BRNAZFHR L L
T, 3 IVT Express Kit (Affymetrix (£%)) 12X b €%
F U TNV R ER L. 1TV T O
Affymetrix #1: 3 Rat Genome 230_2.07 L 1 & ;U &,
MECRIAL 2Bz TOREZNE L. =
DEF—=FZEAIALTA - N F Ty 7 (BR) O
SuperNORM H—E X & FJF LT, 3787 X —7 5
EBSAETNEM 57285 2 M) v 72X D E
#ALL, BHEZ A2 T7IEHR LY. Affymetrix ¥
DDNA~YA 7 a7 L4 OYd, 1#8ETORIAREN
ENTD XD perfect match (PM) & XN 557 5
T — TR EHFOARY vEALTBY, H—i&
EFTHo THRINI X VEEICENEL S, £2
T, BfHHOBRTFREBREOEIT, PMOKEL R
BB OIS & B R E ST TR L2 K
B EEF RV Soy0fif & KE %2 & el BRI 0z A
a7 D (Az) 020 ET, EHRFEOS5%LLT (p<
0.005) D#InF %, KUHIUZ X ) FEHEIHEICE
EL7zE W L7z, SOLRMICE ) BIKS NEET
iZ, DNAYA 2707 LA RICHEET 53104209 5
9 084fHTd - 7.

5. DNAYM 707047 —2DNE

(1) FERLs 50t

DNA~Y A 707 L A @ cld, S£EHEFEclzEL
BRI RGOSR T = EoNs,. TDOBA
%7 — 5 OWARHHRIIE S TlE v, £9, HIZT
BBV NV TR E WIS 572012, T
WradhtLrz. FRGHIICEY, ZRILT— 5 03F
O ETE LT EE DT, ShviocBiciEd L
THEMLTEZLET, REFEHICTHILNTE
5. RKRFFETIE, R TEKEEE 2 ) 7 Loz
FETDOF =IOV T, FHOFEIYMHEDOITH]H 5
W omMEFM L, &% I Va2 FICERT A
LT, U TNVEBETOERGERDI.

(2) KEBIN OB % ) 7 LW F R OH#R

RKEUEM OB % 20T 5 LW ENRRE O R 2 2
A 5720, BKSNI-EB/ETITOWT, Affymetrix
o7 — & X— 2 (http://www.affymetrix.com/support/
technical/byproduct.affx?product=rat230-20) T i {x T %
EREL, SBETVETLEWEE I TSN
T 5 AWEEH%HE % Gene Ontology Biological Process
7 — % X—Z (http:/rgd.mew.edu/) THRELZ. Ih
OGS, BRI N-BEFRHOPICE CIHBIL
FBEREMER — T — PR CHESMAIC I D HE LY. o
DH L, MBLEEFESS5EIL L2 piids1 %LU
DEREEF—"T7— F2Bk L7
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(3) D FERR & @ ik

BEMTHAIREE, ThE2MLLAKREREN (3
DG ORREYEE LT 5 720, REFFED DNA T
Ara7LAF—5%, B EIEOEREMEZ T L
AT O 7 — & & PT W E b, W U8
FAMNY w ZETT—7 BEELL2D, Rio
F— B EREVTERTH S, WEHOBRENE
OB, KT (&) 2 &L aMlEE, FFhva
BT O NI BIZ TR T — & OED LEHli L 72
KEIZDWTIX Soy0lE (€A v R—=Z2DWKT )
L Soy20 (EfEH D ¥ 87 O THKEHE)
BELro®x HYUBIIoOonwTIEc (HES V) B
T20 (EfHF D5 ¥ 87 RO 4 THHY S HH)
B okE L), W OME E R

6. HETHLEE

DNA~ A 7 a7 L A fEFr DAoL six, v o
k¥ = 7 SPSS 13.0J for Windows (HAIBM (¥k)) %
vy, FEBRE R T £ R A (SD) TR L7,
—JCHLIE S BT D%, Tukey-Kramer 045 8 JLEAR 2
(p<0.05) CTHEM %72,

KRERBLVEER

BT IR TR OARTE - RTINS & OV T I
hoE AR, FHEBTHERERRro7 (K2).

FigERIE, K2R wafietxss, KRG
#12.5% D L& AT, FRIGMALE S X Soy50HE
THEBEIZWA Lz, FRC, ETolRZERE D K9
HETERNEZRL, Soy0ft e d#Eid, BalL A5 —
VIR TIEIRE 225 % L EECEENET, V) VIRE
13 Soy50%E T, EHENRILERIREE 1 Soy12.5 & Soyb0hE T
AETHo7z. T, HWROPHRREIRYZ
125% U EECREMBETHEIKS o7z, 20T E
6, KUY VX7 BEORBGTRENTWD &

I, KERRER#HE LB L2 AMTHL L
HHER S 7.

DE2EMTFE I HRCBIL N A2
T h—2a1%, BEfbhoOREEEMEZREEOOBLL
7. BN ORER, ZOZLIEE 1 Bl IcBin,
KLV VEMATETOE RSN (K1),
RKEDLWEHHOMKIZE, AOKIC7Ta Y b
Shiz. B1ERGOFGRIITT%THLI LMD,
BffhoRToORE, #BETRERBEOZILEHIT S
KERBERTH LI D b05b. MBI EIEST
T2 LEZONLETORIRNRIRDE 2 F 5 1 HE
HENDL., IRSOFBRMATHY, I VofL
EOIRXOLDETRINLMEAMEL DIZZNITKREN
LD o7 (K1),

T/, B 1 ERTOMEPIKE Do BIETIE, W
NHKREHEPUS X - THRHAREWTH SN 2E8EZTFT
Hotz. INSOBETH S, RIIEL X ORES

x2. REVYOXEEFEN Zv FOHKE - RBEES LVME - FRIEERE

ICRIFTHE
Soy0 Soyl2.5 Soy25 Soy50

Final body weight (g) 3259 336 = 19 328 = 24 331 =19
Body weight gain (g/day) 8.56 £ 0.59 9.11 £ 0.98 8.72 £ 1.15 8.86 = 0.79
Food consumption (g/day) 21.2 0.7 213 + 1.3 21.0 =15 208 1.1
Liver (/100 g BW) 4.97+0.46° 4.39 = 0.42° 441 = 0.24° 418 = 0.26"
Adipose tissue weight (g/100 g body weight)

Epididymal 116 = 0.18" 113 £ 0.22° 1.01 = 0.19"  0.837 = 0.091°

Perirenal 173 = 0.22° 179 = 027 173 = 0.39 1.14 = 0.29"
Serum lipids (mmol/L)

Triacylglycerol 214 = 0.32 1.72 = 0.51 1.99 + 0.29 1.68 £+ 0.50

Total cholesterol 1.94 + 0.16° 1.85 +0.31™ 156 = 0.24™  1.39 = 0.38"

HDL-Cholesterol 1.26 = 041 1.37 = 029 1.16 = 0.30°  0.859 * 0.334*

Phospholipid 241 + 0.14° 209 + 0.19° 200 £ 023" 157 + 0.20"

Free fatty acid
Liver lipids (umol/g)
Triacylglycerol

0.974 + 0.264°

25.7 + 11.5°

0.614 = 0.163"

125 + 6.2°

0.722 + 0.166™

134 + 3.3"

0.615 = 0.176"

144 £ 7.2°

EIEPI9ME = SDTRT (KTET-8IL) . KT Da-cDFIRIF, R LFe N LR THEAEDNH S 2

LERT (p<0.05).
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FERHETHEONT—F ThHoTdH, BIETIHHRED
WA RETH 5. MO NV —TThH, ®irpE
ERf o7 — & Helg il L 72 LS S hcwn b
23 DNA~A 707 LA QFBICHI- 72 531313
FACHELLZWES ThA.

COXHIZ, WIFRHEMWICH - -2 HET 5
LT, JARXRERLLEDNLT— 5 ORE RS
ZF A ENTEL. FREUAHETELZH VR
13X, DNARA 2707 L ADL) BAFKNYETF—4%T
b, FEBRABAIIENTESL, 2) L—BE0DH
BHIFNT L, FENENOFERI SN KA
BlOIEETH 5.
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1. REBPOXEEFENZ v MTROEGEFREALRICRIFTHE (Y TV ERIGTFOERD D)

SoyO#f & eXTSoyl2.5, Soy25, F 721k SoyS0ff TOFHEN A RICH L A TFE2EIKL, ThOBETETORIEE
(LB biplot TFE L7 (FBESIL) . HHORTIEET > 7V OBL%EFET 1 0, Soy0; 1, Soy12.5; 2, Soy25; 3, Soy50. &
BOME 1 DOBETEZERT. Xl 6B 1 W) CTEOHEE & A2BEETIERTICE > THRBEHH SN2 DTH S, Yl

B2 TS TH 5.
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ProbesetlD Soy125 Soy25  Soy50 %ﬁm Gene Title
1380013_at patatin-like phospholipase domain containing 3
1380643_at patatin-like phospholipase domain containing 3
1394401_at ELOVL family member 6, elongation of long chain fatty acids
1367707_at fatty acid synthase
1367708_a_at fatty acid synthase
1388108_at ELOVL family member 6, elongation of long chain fatty acids
1368562_at sulfotransferase family 4A, member 1
1370893_at acetyl-coenzyme A carboxylase alpha
1370281_at fatty acid binding protein 5, epidermal
1367854 _at ATP citrate lyase
1369195_at fatty acid binding protein 2, intestinal
1367894 _at insulin induced gene 1
1370355_at stearoyl-Coenzyme A desaturase 1
1368453 _at fatty acid desaturase 2
1375944 _at -0.22 -0.30 -0.40 Acss2 acyl-CoA synthetase short-chain family member 2
-
-1 0 1

Expression level

2. XEFZ v MNFROBEESREEEEFORRICRIFTHE

JREERDOF—T7— N 35, H1ERGO LVIGEEETOEHAREL/RT. B, Az [(Soy0) — (Soyl2.5, Soy25F
721X Soyb0)] THK L7z (£HESIL).

Tofu

Soy Powder = 0.414*Tofu
r=0.378

T T 1 1 1 1

-1.5 -1.0 -0.5 0.0 0.5 1.0
Soy Powder
3. XKEERWEBHZ v MNFROEGFRERESMICRIETZEDLE (18E9)

Xilillix, AR TOREEROBEL LB L7 —% (Soy0— Soy50) . Yi#liZ, Jefiiize” CToih WgiEI o HE % ik
L7z7—% [C (BEAL ) —T20 (Y GIFHE ST V827 H20% )] &L, MFET2HOENHFETH S EHE X
Wiz s 7ay L7,
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X3, F1EXPTHEREICHEAEREI S > LEYFORET—T—F

PC1-Positive

Total Frequency

Category of Gene Ontology Biological Process contents selected p -value
metabolic process 2384 40 5.62x107°
biosynthetic process 1364 30 1.67x10°°
lipid metabolic process 309 18 141x107"*
lipid biosynthetic process 160 17 477x10°"
fatty acid biosynthetic process 87 12 5.20x107"
response to organic cyclic substance 321 12 9.38x10°7
response to drug 588 11 1.16x10°*
oxidation reduction 610 10 4.86%x10°°
cellular response to insulin stimulus 103 9 2.18x10°°
response to insulin stimulus 180 9 221%x10°°
response to glucose stimulus 139 8 2.96x10°°
response to nutrient 250 8 1.82x10°"
response to cCAMP 108 7 5.81x10°°
fatty acid metabolic process 125 7 1.48x107°
carbohydrate metabolic process 216 7 427x107"
acetyl-CoA metabolic process 10 6 6.62x10°"
triglyceride biosynthetic process 23 6 9.16x107°
steroid metabolic process 89 5 2.52%10°"
response to retinoic acid 109 5 6.25x107"
PC1-Negative
Category of Gene Ontology Biological Process Total Frequency p -value
contents selected
metabolic process 2384 34 3.79%10°°
oxidation reduction 610 18 5.88x10°°
transmembrane transport 687 12 1.25x10°*
response to nutrient 250 8 1.82x107"
response to glucocorticoid stimulus 195 6 1.43%10°°
anion transport 41 5 6.58%10°°

KBESIEODNAYA 707 LA F—FHhb,

P72,

DNA~YA7u7 LA, #EFERHALNLVT
7 v MIBUT L KRUOKRRMEZ T L7z, BfirhoX
TORMEZ S E LD, IMIEB X OO N s
FERMICIET L. DNAYA 2707 LA THLN
7o, BIZTRBY 7 FINVICEENDIARER ) 4 Xk
&, B2 EBRETHEFRIZLOIKATE S X
AN, 3235 A=W EIER G- TF— 5 Z S
#ALL72. DNAYA 707 LA BIICE - T, &
DrNF A7) T F—241%, BEPTORTOREIZIIGL
TERERIIIENT 5 2 LB s e oLy
WHEED 5 B, KZIZIFECTONRE - TRIEE &I
bAHNT VAT )T M= LIRRRNSERE L. 2h
5 DOIRE AR EIE T O mRNAJSH 13, AR

EETEAS MU Lo H 7T — (F—T—F)

OBV T Lz, #HE O FEBRM TDNA Y A
7uT VAT KT AHILICLD, KUOKRE
RO BERETE I, B0 EE OBt S D 5 2 &8
Ao hoZz, TOLHIZ, DNARA 7 a7 LA
AT X, BIETRBET— 7 298Il fbh b b
X, EMOBREMLEZIFT 572003505 5
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The effect of environmental stresses on intracellular glutathione levels of
Aspergillus oryzae

Ryota Hattori, Satoshi Suzuki, Ken-Ichi Kusumoto *

Applied Microbiology Division, National Food Research Institute, NARO

Abstract

Glutathione (y-glutamyl-cysteinylglycine) is a major thiol compound that plays various roles in vivo. This study focused

on intracellular glutathione levels and on the influence of the environmental stresses on the levels under filter culture

condition in Aspergillus oryzae. The profile of the levels showed a peak on the second day after inoculation. Under oxidative

stress, the levels did not change. The levels increased under heavy metal stress and decreased under nitrogen source deficient

condition.
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0.03% (w/v) KCI, 0.2% (v/v) 1 M MgSO, solution, 0.01%
(v/v) trace element solution (0.88% (w/v) ZnSO, * 5H,0,
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%€ 71X, HT Glutathione Assay Kit (TREVIGEN) % H
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DTN FFrEARIE, 2-3HHTE—=2%2M2%,
ZO®HWL L (K1),
Aspergillus nidulans CIZFEFRECAH ¥ 7 —E % T —
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Quantitative analysis of Campylobacter jejuni by MPN-RealTime PCR in retail
chicken meats
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Abstract

Quantitative analysis of Campylobacter jejuni by MPN-RealTime PCR was performed in retail chicken meats. At the

same time, the important microbiological viable counts (such as, total viable cell, coliform, anaerobic cell counts, etc.) were

estimated for searching surrogate indicators of C. jejuni counts. The quantitative range of MPN- RealTime PCR was estimated

0.04~31000 CFU/g, 32/52 of samples (62%) were positive for C. jejuni contamination. However, clear correlation was

not observed between the level of contamination of C. jejuni and the viable counts of sanitation indicator bacteria tested by

multiple regression analysis.

Key words: Campylobacter jejuni; MPN-RealTime PCR
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KOWBEIDTEETH ), AW O LRI ICHFRE
MTE LR D 5. T72, R —BAERER K
W BE 72 & DTG YARRE, 7 & NIRRT B e & ol
LD, TN EC jejunii5H & OBEMEIZDOWT
b MG L 7.

KEBRMF B LUTE

1. @R

MefAIZ201 1452 520124 D [T, KIS < IXHAN
OHRIEAB L CHEEELLHG 5 AT L72HBA,
ATD2MR R & F v 7z

2. YOTIRES LOFRIEERROAE

BB, IR LAZAF—2ICX DL
7o, BEERARMIA25 g 2 WD & 0, ZHICHUEDE & B
725 % BBl 7 M Boltoni #s (OXOID) % 225 mLjl 2.,

ANy A—RBL7. COAK 2mLEWE S v S
WCRL, WENEZT -2 WENEIZ AN, ST
L—7 4 ¥ 7 ETIT, Wil % TSA (Difco) AR [—
AR 1M, ColiformZER (Merck) “EHL [ KB
WREES X OVKIG B 1A, TSC 2ERILRER: H FAK
(HERWE  1LH7=0 b T M r15g, KEXT v
5g, 77V AT K5g BERELXA5g A ¥R
FrIYAlg JIUVBTVEZVLAE $klg %
Kld g) Bl LR ] 18, BHIZEX (H
ESE) SRR [— MR W R, — Mt S o 2
2%, CCDA (OXOID) *F# [Campylobacter 55 H F %
REMICHBN2HEE] 1 RICERZREE L. Bk
L 7P BHI ZER AR & CCDA AR Z 2 1 #Ui
WIS, R 1 O BHIER AR & TSCER
A1 MU RS S TR L 72, B MSmE, 7
208y 7R O NCHRREEEN Sy 7 (S0
2k EHEAOHR Y ¥ — (ZEF ML) 2w
THEELZ. Ihb L5k OBRKPERIE35 CTIFA S
PECEEE L, ZOWEBEENIL 7. Coliform ZE£ K P
TIIRIGREREB L OKG R o MRIEH A F Iz 7.

3. MPN-RealTime PCRIC & 3 C. jejuni DEE

2. THUHEL7-3A250 mLICFTE DWRE L 7 b
XOPAEWEY 7 ) X2~ (Bolton Broth Selective
Supplement (OXOID)) Z A, A M= v —RKHNT
HOWBLE, L% A 1mL % iiENE
T A2 N E D % LA N Bolton 53 # 9 mL 2%
RS N7 ERAE 1 ARSI 2 72, [WREICFLHI350 uL,
BuULFWHEFADI A 708 45 —FL— 123
7V OSME L. E5IZEHA 1 mLiE 9 mL OB
WHKT 2 MEBERRL, & BuLx 37§ D5
WLz BuLpiEL7zy o VIS S EE
£ 5 % B I I Bolton 15 #1315 uL 2 1 2., 5T D%
wA2350uL & L7z mkIvic, A M~y h—4% W5
B,OELI~YAsa s 4y —F L — b &42°T 481
I SR 28 L 7.

Feagth, #5350 uL O W & B ik L7 B
J 4l 111X DNA extraction kit [TA10] (771 < /\2) %
7= BRI 7 T b 2 — VRS U 7
Y L 724%8 2 uL % RealTime PCRIZ & 2 fi L
72. RealTime PCR . O'PCR 77 4 v — L #0067
T — 713 Nogva et al. " |2§¢ 5 72. RealTime PCRIZ X ¥
T DHOEH»BIEE S k2 Bk e L, 2ok
PEEA B C. jejuni D W% MPNEIZ & B EHE TR
7z.



4. WEtLiE

BOHNTC. jejuni W2 5 TN, 2. TOHKFART
ROT-EHKE OB HEM: % KD 5 72 & )5 54 24T
v, TEAHBIARE - BUEAREL - R IR AR B R K 72
F151X Microsoft EXCEL 2007 % I\ TAT - 7.

BRELVEE

PCR % A\ 72 C. jejuni &5 %179 WilZ, HRIKEE
B L OHAE»S ®1"ﬁ§$ﬂiﬂj0)ﬁé0)ﬁunﬁﬂ%0)ﬁﬂﬂé%a

DB PIRRE L7z, JUEWEZ & 5 % BIRGE
Jl Bolton 55 #1225 mL IC #A125 ¢ il 2 THLAI & L 7%
RIZH S COBEAREDC. jejuni MZ 725 DH 5
FElE 2 S UARR N fE U 7245 R, € om&EIE1.2
x 10°#1§8 T - 7= (Data not shown). = D 1H i3 PCR
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IZOWTIEME 217> T o7z, S HIOFEERRT
135 % BIME AR 2 L CORBEEDNS S v
ZEnn, ZOMMBEEIAEBRIZBWTHIHEHTE
HIENHLENE R ST,

SEOMPNETIIH ISR LAZE D IC3REEE
L TT - 72 AR HUR S T O MPN & & 15 13 il = G
M TlddH 5 530.04~31000 CFU/g DB, T4bbH &
M AR THE SN 525 ¢247- 0 1 Bl BT sl
BREHNS L) iE L. —®IZ Campylobacter D%
I T ARTHY, KEE (Black er al” 12 X NI
100 CFU) THIEHEDIMLT B2 &b, X ) HPR
sl L bR LD, 50 - BEEB XU
YEVTARNORDS FROGHRRTITI L L L
7z

MPN-RealTime PCR {2 T C. jejuni & e L 72 & 2
%, S2MARHZ2MIR (B X 262%) Bt mon

ORMIEEL LT THoThY, BABLOREBEASR 72 (M2-a). ZOERIE HBEOTHME L BB L2
TOMMMRETH L L 2R L7z, SHEOBEMEC  —H L7 HONLC jeuni BBICIZIESDED D S
&, BRI H S AR B W TEHE L 2B Y b oo, 128 A E9°0.04~10 cells/g DHPATH - 72.
ZGAS, ARSI & & % & Ok e i 10cells/gZ R 7=DE 5 MATH D, 15~660 cells/g
. 594 BT L b B,
AERET O mEmES TR ET)
— wrse
& P RITSIRR Carmpylobacter 5 BER N T OETES
%A% —_— BHITH S CCDA AR
L = | n — ﬁlﬁ_\.’fﬁis&
MEMEYT At ' KRBR R AR HFE
A Colion T o | HsEEMTHEY N prm
= ez ~— o
MPNIEIC LB

Campylobacter

DETA

— ST Tass RIS E

Realtime PCRT
C lejunifBtEEiE kb A

0.04 - 31000 MPN/g

9m 350puL  35uL 3.5upL Q.35 |,1L
I o n
g 1 <=
350 HL[LJ(;"\) /j WV v W W 0.035¢ 3/3 MPNACD-‘-E
. 000 ovostg 33
0.00035g 3/3
. . 0.000035g 3/3

1. FAXEBERDMPN-Realtime PCRIZEEEHKRED A X — L
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@%%Lt.:h%@ﬁ%iAf%%%W@%ot
B3, HEE DM D RDSH BTV & v AR
bNghoz.

ZOM, HHAREERE L TELZOND —BRAER
B (TSAPHIC X 2 %) - KIHE R (Coliform 3¢

WX BHE) B X OBAERS (A& TR L
72BHIZERIC X 2 W) O5AizK2-b, ¢, dIZARL
7z —RAER L BRI, ZhZNh10' CFU/g
E10° CFU/g ZHbMCHERBE L Tw b 0l L, KEGH
BEUI10' CFU/g LI E B 2 H T, BHICHA L
TWwW/z,

HEEYFEAHINC L) LEEOTHERAREL & C. jejuni WHL &
OB % KD 7275, I D B 2 A B B AR 1R
HDOHNT, KBWOAEEE C. jejuni Wi L OB#EMED
BOLNG»ro7 HHSY I, FEMEHRAGR (E
coli) DFHY L X (10 CFU/g LA L) & Campylobacter
B L U Salmonella DiHHFRE L OBEM: % 2D & WD
72 EOWIERICB W TIED TWAED, AHETIE

a)
25 4

PR

0.041 1-10 10-100
MPHN-RealTime PCRIZ & W 3072 Cjejuni B

@
20
| 1)
5 -
0+ T T

=100

@R
=
@

20 4

15

10

5_ I

) EH m

<10 10210° 103-10% 10%-10° »108

FARE B

2. HREBARICE T ZZEFHOSH. KBRAHOSH

HHERY.

FEAH FH SR KBS 112 10° CFU/g DS THH R ST w T
b Campylobacter I E N VHEREPHE LN TED,
P PAEE F CTRRD L LN TE LD o 7.

ARWFZETIX, —MITHE SN T L HLFRER 720
T&(ﬁﬂﬁ@ﬁ@%ﬁ%ﬁ@ﬁlﬂ%*?iﬁm
BRI DOWTD C. jejuni WL OB % MG L 72
25, Wk B SN o7z C. jejuni DTG G
TE AN DOFERIREIZ BT 5 IE NEWIHRAK & 2R
EEZEZLNT VDD, WEGHIBELE S5 —ER
B RKGWE 2L oMBIZBs N7 . $72%
BBEH % F > CHRESE N 2 Ehk & iR O Wk
K, C. jejuni DIHREZ IR T E 2R OHRE %L
fTolzhs, HELWEEZ LN

L2 L %% 5, A MPN-RealTime PCR % T % C.
Jjejuni DE R 2 GERTE XD & 55 % EEIRIZHNK L T
EHTELIENE, KEOERFHGLIRI O A #7240
BIGHTE 2 WREMEZ R L2

25 4

20

15 -
10 -
3
m N

fidE

=10° 102-10° 103-10% 10+-10° »10°
—HEEH
d) 25
20 -
& 15
=
&
10 -
5 j
[ T
. 10%-10° 103104 10+-10° =108

b B edeakod

(¢) DT Z7RITRL B RAOHF 3 K E IR



C 3 )

RealTime PCR & MPN & filA G bE72 k2L D,
TR R D Campylobacter jejuni D e % kA 7z, F
7o RE S — e A R - RIG TR RER - BRAME R B &
OFEJREEBDFIFICHEL, ChooffRe
Jejuni DIGYLIE & OFMME % RD 2. C. jejuni D 7E B
PH1320.04~31000 CFU/g T& 0, 52Mifkrh32mifk (B
K Z62%) B3C. jejuni PR o7z, T OE R
TG RARIE R Bk 4 2 PIRCHIBL L 2 R e Lk
O BE O A % EH AT K Y RD 7228, Bk
DRDOENBLH T2 AT EIITELRN- 7.
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Sameshima, T., and Kawamoto, S., Multiplex PCR for
simultaneous detection of Salmonella spp., Listeria
monocytogenes, and Escherichia coli O157: H7 in
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&) WHIFE, /ANHEELA flELLA, WEtE— & E
o—, W% LHEFRER &FFE KRk
T, WIREERFIZBIT B Campylobacter jejuni/coli,
Salmonella 72 ©& OV FAF R K R HE D75 GLIRPL O
MR, HEMGE, 27,200-205 (2010) .



FAATE (Rep. Nat'l Food Res. Inst) No. 77, 45-49 (2013) [BF%E/ — 1] 45

EEP

B OERRAIE D /- & OAERKEE EIEHER A F O

M =

O KA AEE BEAS

MOZATEIE N RSE - B E SRR AT e iR ik 7eiT

Evaluation of reference materials for microbiological internal quality control

Yukie Hosotani, Susumu Kawasaki, Daisuke Nei and Yasuhiro Inatsu ®

National Food Research Institute, NARO
2-1-12 Kannondai, Tsukuba, Ibaraki, 305-8642, Japan

Abstract

The combination of food matrix and bacterium used for internal quality control of viable cell counting was evaluated. The

viable cell numbers of each of Escherichia coli, coliform (Enterobacter aerogenes) and aerobic cells (Staphylococcus aureus)

contaminated into each of 4 kinds of foods were measured by 8 members. No significant difference of measured viable cell

numbers among all of tested samples was observed. Therefore, the combination of each of tested food and bacterium will be

applicable for the standard sample for internal quality control of viable cell counting of foods.

Key words: internal quality control; viable cell counts
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WMACHEDLLZRABEOSMEL LT, (1) Z UM
BENTHEEZHVTWL I L, Q) NEEESM%
fToTwabZl, QIMHEREEHRICZMLTNSZ
&, BXU (4)1S0/1EC17025: 19990 %K 2 1H % i 72
LTWbZ D452 Tw5 (CAC:1999). F
Fe R AR D EEAEKE D S HRE SN
i A fe e A BIE, EESE195 D 4 12D  EBE
P ICAF LSS (GLP) OFEMA TR I
5. FRC94E 1 H16H o finfi A iif T4 S ok 12 pk
W TR R IS B A M S O R
B UEA4:48 0 1997a) 12 & 0 A, RBRICEEY %83
AR SN, AR, BATEORE 3 5 &R
AMEEZ I BV T O AF BN > TREZ EiEdT 2 2
ol BOWORSNIFERIELH 1 HN [&
i i AR R AR A5 1 B ) B A O EH OB PLO FE i
oW R THESBO—KT4 K94 ] (F
A 1 1997b) ICIIAEEE B O I HEIC OV T oMk
RKFHEAVRENTHE Y, ZRICIZEERE T 2
BEinE e, BEORESCHRINS NS HAED &
B SN WEY 2 R L 3 2 RBOERATED &
NTwab. L, 2oL FI4 VBN ED O
Tho T, TR0 BN 2R B 3% 550
TSR ICBI T A R 2 B R 2o v,

AT B E ORGSR O IR B 7z > T, W
T REB ORI T OHMERIZ DL D, b
WIEASHT R E B EMICI NS OBRIBTREXB 2R
ASE2 b DEFEESHMAAE L LTS 22 &8
L, HiE LR LGS, BEOHHF L) BFEIE
WIRE TR OERBEEZAMEL TWAHEI LIRS
A, —HT, BN TETANEL TV AR AE
i~ N 7 ZAORREC X BEHME OB E SO RED
HURB. Z TR T RO 58
DR N 7 AR RER O T WU 6z 5 T A % 1R
AL THERR L 7R B B RS D W T, NSRRGSR
PRERER 2 RN 5 2 22X D, KSR EUH R
BIE D F VR & 4T - 72,

KEBRMF B LUTE

MR 2 55 E TO—EOBAEIHE 9 =D —
EHPICNE > TWDL I E2MERTHIEEZHMEL
T, RO it S EZEAT I B Vv THFJEIR B 2 17 -
TBY, FA—MBEICHES 5 8 HOIERBEZ MG L
LT, 2008, 20094 X UF20124F 123kl & 17 o 72, @R
A 2 3l B X OV B VS A5 S B A

LTw230LFMLb0zMEHAL, WBHOMEIZ—
E D LR RAIRAE S W72 T RS R R AR &2 [ L
72, 22— ORISR A AR BEY
(EE57 )% 2004) \ZHERLL D, (ESEH AVl o€
BTIro T2 D LKD) ETIT - 72,

1. PBSIEFIDEELBIE
DFOBHECT, Am~< b7 ADENDBE
TR WERBOWNE Z1T->72. 3HE (K
Wi Escherichia coli (ATCC 11775), T ¥ 7 1 /N 7
% — Enterobacter aerogenes (ATCC 13048) B X OV ¥
ftv 7 ¥ 7 Bk W Staphylococcus aureus (ATCC 6538) )
@ [Easy QA Balll (H/K) 7213 Z0#HFMHTH 5
[BioBall] (YA XAy 7 A - ¥+ A 2—) %4 11
(#710,000 CFU) % [i]— D50 mL O #1# 1) > 1% 1 i
(PBS) IS L7zb 0%, 2AKRTF DML, £x
DB L O PBS 10RARAA 2 2 hZN 1 mL$ D
X =LY, TRENOWITHIG L7z 3FEORE
M (Merck Coliform Agar, 77V ¥ 3 2 L — MEXRRH
BLOEIERF ) RN L. Tz = RIS THE
bxE, 35CHA v FaX—F—(2T24+ 2FH (K
Wi B X ORBWRE) 721348+ 2 Wef (— o)
Re48 L7z, Coliform Agar FOEfb oo =— (KIGH),
FTVFval— MNEREM FoRan=— (KK
B RBE+Ty7unNs y—) BIOEREEXR LD
an=— (MR KR+ > 7077 5 —+
W7 Py ERkE) 23 L, CHCAEREEZELL S
Ik o TR Z KD

2. BREABROERBAIE

3% D [Easy QA Ball] (F 721% [Bio Balll) %,
WSR2 54 MHEoAN (10 X LT
DFORAE L7ckifkE, &4 23T oER L. Th
ICPBS % 9 EEINZ, AN~y F v 70z 145/
T\, PBSHAIZEK L7z, D LhofEEizfamI el
TV F LIZE) BT HNTRERE DT, ZORRICE
M L72EmB X0 RAA O ERE ZGLsk L7z, D
L ORHETER L 12 OBk (#2209 D) o4
W%, ETOBMEIB0GLNICHE L7z, el
#iE, Hil o PBS FAI O A B E & FAkE L7z,

3. HEEtALIE

WAL O— 2R X W o TR SN L BB O
ARSI BAEBLIATIZHE D 7200, an=—Hpr 68
WL o RS, WBALZAT - 7RIS ULEL



FFRHILEL % 4T > 72 (Microsoft EXCEL 2003% ffiff]) . Z
Za7ix, RBRBINE 4 E O AR ER S 5K
72, BBAROEALER B OV IEE L OB 2%
JCIZHM L7z, £ E RIS Tukey-Kramer 12 & D 475
7o (HEKRHES%).

BRELVEE

3 DFERIZ BTl E L 72 PBS 2740 H 0 Kk 14,
KGR KB+ 7any ¥ —) B L O—Al
W O OKBH+r7uny ¥ —+ 7 KR o
AEWBOFHMEL X OB RAZIEZh2h2.32+0.18,
245+022B L 0269020 CTH - 7=, X1 IZREREITE
4008 (20084 : 8 %4, 20094F : 8 44, 20124 : 4 %4,
KWEHHEICOE 2 ) OWEHBDOZATT Z/RL
7. IEBGARHE ) BEER A S 45 S N7 B2 DA
RKOZAATH-20~208 L -3.0~3.00HPFHIZ A
HIERIZENENIA55% B £ 199.73% TH 5 Z & H»
5, WMEMTREEHICBWTIZ£2ZB L £3Z 01l

EEBRAENZRIT
[=]

xBE
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AERPRSUEE L OEHRAME L L CRkE s b 2 &
D% (JIS 7 9020: 1999) . ARRBRZEIIB W TIT- 72
SEOREFIIBNTIE, FEALOHEBDZAIT
A-2.0~2.0DHPAICINE > T2 Z eHh s, HWERIE
IEWEIEIITb b D EEZ SN

3EORERIZ BT 8 #A%E L7z, &~ b
V7 AMOREE, KEBE#B X O —BME o LR
BE, FOZAATEEFNENR]IBIOCKI2IIRL
7o, oG E T 5 L, )T LI O KRB
PEDIZHTWDL DD, FD#130.1~0.2 log CFU/g
BETH-T, EHLOMEZLZW. T/ 7ot
AF— AR —t—VIZOWTHRH L7285
Lo CRRFAKROMEIBIE SN, 7B, o0l
miE, AR Y FUZICX o TER L 72 PBS LA DR
WHELWO, ARBOBSHETH 72, Th
MWZAATDIELDEDFERO—RE o7 EZL
Nz, ¥y bLZABLYH Y bF 27 VIR
MUZKRBRE O %L LD 2H U EOBO KB R BEA
T LTHBY, ZNAColiform Agar TIZ/Ny 7 75

BREARE

X 1. PBSHERIMDARHAELNFESNAZZAT
R % 34, 23~27 log CFUML O & HHIEM (238) OERBENE L. HohARBE L 7z%kiceh

5OFIEE X OS2 RO, z2a 7 #H L7z
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EWMBIEOZ AT

SHBAEDZ AT

®1. B&RY NI I ZALS5ERE N EEFTH

oA G KM~ Y27 A HER L (log CFU/g)
N 202006
~ 7l 202+006 *
.
K Hy ML FA 201007
Ay bEFa 201006 *
o XTIk E 1.70+014 ®
MY —t— 180022 €
H
Kas Tt AF—X 1.92+013 P
IVIARRY YT 183+017 €
I— K- 1.95+0.10 P
VFIL—2 1.90+010 °
— L
i TN=H TN 1.90£009 °
i 1.97+008 AP

R % 34E, # 210g CFUgDHWZ G XM LM~ MY 2 A (23) oERKE,
K 8HHE L7z, B 5N EREE WAL L2210 2 N 5 OIS & ORBLHERAE 2 R 72,
ERBOBN LTSRS 2 b0, SERBOTVGEOMIAEREDN DD (T RAHES %)

BRTFIIR

T

BRTNIZZ
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K2. B&7Y M AOERHAEE,SHBOSN/LZZOT

vy R (Krrfoaua=—) L LCHNLZET,
KGR a2 = =it BoliEL o Tn LarLk
BH, WTNOREMPOMEROZAITHBBLR
—20~200FPHICINE > TH Y, WEXITITHEIEIS
fibhTnwb &z 5hiz.

VI EofER LY, AT B o PR A PR
Btk LT, RIIR LA TRk S B
FEHIE HE RO AS DELFHFETH 5 Z L ATRIE
I,

C 3 )

P BN 52 O RN B2 BRI W B 2 L ATIT R
G~ M) 7 A LI OMAE DOV THGE %
To7z. KW, KWk (KW +x=>r7a7xy
¥ —) BIUO—BME KW+ 707N7 45—+
W7 N ERE) omBGcREAE, ThEhis s
AMFEOAETIIRML 72 b O E ke LTHWT, 8
LHERBOMEZIT-72. 3HEORBOMKE, W
NOME & BHOMAGHEIZOVTHE LR
DEEFALNT, ZAITHBBLR-20~2.00

PHICINE o722 Lap s, NTERRE BEAE BEERER ] OB HERR
RELTHMWEETH S Z LAVRIRE N,
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A Long-Term Analysis of Access Trend to Food-Insect Site

Yukio Magariyama®, Kumiko Shichiri, Akihiro Miyanoshita, Taro Imamura,
Satoshi Furui, Yuji Wada, and Tomohiro Masuda

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

Abstract

It is necessary to analyze the access trends to Food-Insect Site for a long period in order to examine whether the revision

of the site affects continuously or not. We made some short-term analyses of the access trends to the site. But it is not

impossible to compare the data one another because they were obtained with the different tools. In this study, we made a long-

term analysis from April, 2008 to October, 2012 by one method. The result suggests that the effect of the major revision in

November, 2010 continues until now (October, 2012). Therefore, we conclude that major revision of the site is not required for

the time being. The results of the access analysis have been partially disclosed on Food-Insect Site from November, 2012.

Keywords : 7 = 744 b (website), 7 7 & Zf#HT (access analysis), &M (long term),
fmE R Y A b (Food-Insect Site), 2B (disclosure)
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Respons to light in conidiation of Aspergillus oryzae

Satoshi Suzuki, Kenichi Kusumoto ®

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

Abstract

Aspergillus oryzae is important industrial microorganism used in not only traditional Japanese fermentation food

production but also industrial enzyme production. A. oryzae responds to light. We studied the light response of A. oryzae on

conidiation. A. oryzae produces more conidia in dark culture than light culture.

Keywords: Aspergillus oryzae, 53T, JInE
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R ZIHIL, SOt ETREROCERAEESL
HEFTZIEEZ2HEL TS, ZOOBE IR W
WHTCTRIFICERL, »O0EFf2 LK T 5.
T4 b HE BB O B aott] TIZB W,
Hatakeyama et al. 3% L7z X 9 B R GICE OAFTE
2B LTWA. —J, BRI D Aspergillus & TH,
Bl 2\ X A. nidulans, A. ﬂavu33>biﬁb‘fﬂi, ERED N ES N
T b 2 AR U B RS 281350 A I S 0 A9 L2 )
. Z23HZh, HARKBIZBW GRIRBNIZ IS g,
TARLLERTEHRE»ORBEORKICALL, +
WCHPEAGE & IR 2179 25, 20 & >0 T
KIETHE, 22T, b WITHEROPEIN ,
WRRA DLV A, LA ML AIZES SN, SETIEK
2179 EEZLNTWDY . I 721 A3l It ik
Tl & WO RS % T L TIT ) O fiE-> T,
T/, BMRAFED LD Lo REE L TROED 5
WHEEEEZHEL, EOX ) ICHIEO A BIRREAE
6322 LX) HREOHLDBIND DH LB S H
2o T, iz, MoRIKREI RS, # - Tk
B, BB VIdRREEE Vo IR O D Z KD
BHEDWHLPTIEZR L, BRONGIZ X 25 4EF R
R DO B X5 ROMNAPIFFEI N TS,

FL4E,  Neurospora crassa @ %\ A. nidulans °5 O <€
TV SR IRE DOWFZEIC B VTSR IRE 0 55 T K
LR R OAE A OY) ) B 2 AT 9 75 T-HEE
HO 2% ) DDH 5. N. crassalZB > Tl White-
Collar &k (WCC) LIHEN 2 Fbemikz i L
T2 TR H ) R A B AR T DRSO R 255
M S o TEY. £72. A nidulans |2 3B\
TIEH OO & AREOGIIAIM I 54 F I & 3585
5T ENHBN TS, HHOLOZHIZIZWCC % 1
S B WC-1 R UTWC-20 2N Z D+ VY 1 7 LreA
M OLreB, F 724 5% @ 5 %5 12 1& Phytochrome C &
% FphA DA G- HURIE SN THB Y, LreA L UFLreB I
FphA L AR EEL Z LT D, HICX 55
TR - AV O ) B2 12B W TIE, LreB &
FphA XTI E AHEMOYI ) B2 0t L 70 5
velvet HIf & > 7% 7 B VeA X AR EMED Y, VeAld
“RRBORE Y X7 BT B LaeA 312, HIo
velvet |l # ~ 7827 G VelB & N7 0 = IKE KT 5
CEDHESTWEY. F72 VelBIXE 5 IZH O velvet
W5 > 287 B VosA &g u kxR $ %%,
VosA XA F IR 2 MHI T 5. velvet 7 7 I — % »
N7 EE, HER, FER»SEARICESL TS
DOFRRBIR LS BREEINTE Y, Fi 7% velvet B X

A Y &FEON, SRIREUSLOAEMITIZATE L 2 vskik
WAFERWHIE S Y2 TH L. BEMSGNS 4D
D7 I—"T, VeA, VelB, VelC KLU VosAD I &, ¥
MIVeAD KA V bIa—T—3 3 Y EFFDOveAlZ
BERDSRE o BEELICHE T TEEOGET %
Bk d ARk E LT S h2Y, btz sk
cryptochrome T & % CryA (&AM 2 3015 2. %
7z opsin & T E 5 NopA ikt oI < &
BRI NEHH, ZOREBIEH SN TE W,

LR A, nidulans DICISEZEb B Y Vs B I—
FT28BIETOITE A LTV A oryzae Fetifk 112
AN aZHPEET Y. o T, AR RN EE
WX Aspergillus BN TRAF I N T W2 25, ZOREF
L DT AL oryzae DY DH 5 DTId e
BENL., LHPLARDD, A oryzae DR LG,
T b BIEFITEH %R A flavus D 5D 72 Aspergillus J&
B3 L C@llfifin LT\ 5 HIZo»ToFE
ISRV EE S T FED 7V — T OSIMNIAETES 5. £2°T
T2, A oryzae DI ETMIC BT 2005 2K 4
HEOFEBREIIBWTERAHHFDOFIZBWTHITE
ZWEI DR ETRMIME L, b THEROR
B, #@RSEMHICOWTHME Lo TR S &5
5.

KRBT &

1. E¥k, EROEERG

Aspergillus oryzae RIB40 (NFRI1599) % H w7z, 5%
Hiix, Y7y 27 FZ7 A (CD) (1% glucose, 0.6%
NaNO;, 0.1% KH,PO,, 0.1% trace element solution,
0.05% KCIl, 2mM MgSO,), KRUKRT FFFA Fu—
A 7 4 — (PDA) (Difco) & H 7=,
solution ® # B% 1 0.1% FeSO, + 7H,0, 0.88% ZnSO, -
7H,0, 0.04% CuSO, * 5H,0, 0.01% Na,B,0; * 10H,0,
0.005% (NH,) 6Mo,0,, * 4H,0 Td» 5. CDFERKEEHIZ
CDIZ2% 7TH—%MA7. HODOFEMEHIE 9em
Yy — L 1 MDD K20 ml 50K FE 721430
G e 1R 7 ) — v XV TGl Rk B I T
e, BOOFEREIZIem T ¥ —L 1D
72030 ml gy DR H 2 I E W2 HRERDE T D KRS
T HER L, BEEIOTHEEED L2V ITRE
100% i EE30 C 12 j% % L 72 H i E {84 T1T v, 24 W
HEAOGAT O T THOLE  (FHF24SEN3JE KA H
il BE5000K) 2 5 OB IZf30ecm & L7z, €0
ST BT B PR KA T O & T A A

trace element



30 umol m *s " Cdh o 7z ST IE— B TR
(0.5% NaCl, 0.002% Tween80) & L, #10%H%~ 1 7
¥Ry MRS YL T L7z,

2. BREFHE

WARAEE OBIZHI AR RRICB 1T %2 a0 = —EEEIC
IDEHii L7z, au=—EROFHNE 1S T uvhi
Dau=—DH.LEBEERLT S 2RKOEMREZEEL
L7=FfEe L, EhZny L7-RET3 ML
7z.

3. DEFHEH

FHEADAELE L T 5 RSR I Z R O L
S5mm DM ENY, 54 BEHE 1 mlp TRV
7 v 7 A T30 A L, MRS TR L 7-.
NS DOFEBIIMA L7 T3 HEL 2.

4. BERERE
F— ¥ OFEEREIZT 2 £ 200712 TF-HE K
Ct-BEICE DITo 72, fabsid0.05& L7-.

KRBERRUEE

1. PEFERICE T EHEEDHERR

A. oryzae RIBAOKE D HEHOGADGIZ N 3 5 I8 % fifE
A B0, CDERELVPDAIC X %R ERIEH#EE
fTo7z. #NFN, 2O T L — MEHTIIZH106
oG HET % &L RIBAOGETHEZHTL, 1KET
VIHTEY, 1HIEEHE =V RBIZANTHE
TIC#EE, 30CICT3HMR#ELA (M1A). 7,
au=—HRTH A, CDEMREEETIZan=—
HRYLRIC A T & DRI L 7275, CD¥ iR 3 C
X, BRTIRIEEAEGETEREHETET, 1
wan=—%JERK L7z (K1ALE). —JPDARR;
TR oo = — RISk D5 ET 2R L 7225,
PDAMIRE# Cld au = — i iIC i b o 501 %
L7 (M1ATE). 28,2 OWRERSA O
WIZ X B ETOEOENTH LD, M1 OFERE
%, BOM=SIRTHELHEL CBELZEZA O
BREE I EARNIENEAL) P ARt D 53R ATE K &
N7:thd, WEEHE T TR I N0 E T 050
LI HEEDOE I THo2Z b, MERFHENRIZTHE
TR &GS 5 BHOGRE R 2 0 404 1 o I R
WHEODRELRGAEFPBEINIZLENS, D
EWIZEY, GETICRASPOENREBDE L
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tEZzohb. f7, 3HE#EROaIT =32
NN, CDREREFE27 mm, CDHHRE#E24 mm, PDARE
¥ 7845 mm, PDAWAR;#E38 mm, TH -7z (HM1B).
WAL ML 72 ) T R F R ZE R L72E 2 AL C
DEHE, FA—ORWIZBT L HERGORKTIZE
HOOFEMIZBWTHENEN, BEEETHELELD
bHWF L ROGETEREL T iEoT, Fa
DOWFFREDFERSATIE, HIH RIBAOKIIBER 12T
L\ TR0, BIRE TR E TR HE &
NDHZEDMERENTz. T2, HRETIERERTD
FRICHEINE ZEPHLNE L7, ZORRIX
Hatakeyama 55 ® A. oryzae D 5 O — 3 & FJH A M
LERD.

2. LI, BROPEFERANDZE
Hatakeyama 55 O i 25 T, A. oryzae D 53 £ TR
BT A RERLHBREOREIIOVWTITHXLATW
R\, AL nidulans TIEIELAMI b ¥R R @500 4+
R IC KX Bar 52 5 2 ERBMIZm s T
Wb, bbb, EREMEZHEIEKL, KB
SETHOHR T2 E0ETEL AT 208, Bhx
JEL L, NPT GHERPEST L. £
7o, BRVBRFOWEIEIFETFEL AT 50, 7
L— 2= V5T —FICTy— VL ClkE S &
AU IMESRT L. DX kR A nidulans |2
BOTIEEHHESRREWZ EDF-> TS, £2 T, A
nidulans THIFENZ 3 HEF T & A AT O E G 1 E N
BRSNS FRLEMF L FROSMT, [EDDPDAIZA.
oryzaeRIBAOZ FlTE L 72 Je O, # { §z28: L 72 PDA IC
HHEL, S5V UAFIVETL— ORI X
OWERNELZENENTIVIETLA, WHiRERE
DT L — MIREL00% (232 L EIERE I, %
PR T L — MAEE ORESICHEL, 30C3H
BREFE L7 & 2 A, A. nidulans £330 ICHREREED
FCHETEEMEE SNz X )1tz (M2AE
B). L2aL, ETEEETAL L, EEBRL
TL—=FHDONFGDENRRELELLDHEMITE VT
DHETIEEMEEZI N T LT TE Rd o7z
(K2B). L2Li2s, &b, A nidulans!
BWTBIZE SN DR X 2 5 AT TR AR ERD
X, A oryzae TRRAON G072, 72, FL— M
PIZE=— V7 —F Ty — N L72bo GElKsnt)
ELRVbO BREMN) xEhEn TV IHEIZOD
ATIC3IHMRERERLZEZA, EELLHEEEIC
SHETFEERLE: (M2ATERBIUK2ZBE).
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2100% & L7 8Tl FIRRR 2 #OR

INHofEPS, 3HMEIEZEIZBNT i
A. oryzaeRIBAOD 53 A F I N 2 BLE 3 5 B E 2 R
Thh, BEETIHRED L WIZIBER LN
EFRRICMEZHENREZ RS W EPHS
M o7z, TNUE, A nidulans % 969 & § S LD
Aspergillus J& W & 13 2072 1) 3 o 72 Hl RIS 2 o T
BY, SH%ZF0OSTFEREOMMHIRNL. —F,
Hatakeyama et al.” 12 X #7UE, PDA LIZ A K v Mg L

72 A. oryzaeRIB4A0 % i B T 12 BV C 5 H s 28
L7zau=—iF, GHETFZIEIEAELERETAVIO
Z—ZB LD L, L OFEEIZBWT4HMH
Wigaoun=—i, WK & IZIZREERO S AT %2 R
THBIELTBY, T/ SEMENDS 2 EOH#
EBRIZBT B 0B TIREEE, B 10 L ClIs;
#088L, FELALENAONEN T, ZD20D,
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X, JBICE D ERAERER X O 0L A R 12 B IE
L7z R & MM TE %, Hatakeyama er al. 12 X U,
AREICI AT Z HE L, FtidaskrRd
B L URRERFICEIEN 2528 % A oryzaeRIB40IZ
522 LTws. BEOEAOEMTIILOWEZ
ST BRI R 28, RREO B SRR ORISR R
I 0EHETLLE, KLOABNE T ZFERIIBNT
FHBEBICZE TN HREEORE L D D HFHELOR)R
BRELHEELTWL00b Lk, TOX) %
WERELEK E LT R S W OIDOGIROMEET
HbH. A OFEBEMFTIIELEBITICE 2 Afto
SPARCES i FEA I O St TSR EE1Z K930 umol m 7 s
TdHo72H, —7J, Hatakeyama et al. D N XG4T
FE5694.2 pmol m % s, AREIE75.5 umol m % s,
FH9I7.7 umol m *s ' EDL VBRI TH - 7.

SRIE, GIRE LR REHEICRETE 200 E H
W72 FEER T, A. oryzaeRIBA0D G Io B B % 76 12 3R
NTWE7W.
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AFFEE R R AR MIF7E B REHIEE O —Ff &
LTirbhz:.
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Results of the proficiency testing program for determination of cadmium and
essential inorganic elements in milled rice flour in 2007

Shigehiro Naito, Kumiko Shindoh, Akemi Yasui

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

Abstract

National Food Research Institute, NARO provided a proficiency testing program for determination of cadmium and
essential inorganic elements in milled rice flour in 2007. Reported values from 47 laboratories were analyzed according to
the International Harmonized Protocol for the Proficiency Testing of Analytical Chemistry Laboratories. Each analyte, that
is, water, cadmium or 9 essential inorganic elements had at least one reported value with | z score | > 2. Assigned values of
sodium, calcium and phosphorus could not be determined according to the Harmonized Protocol because of large variability
between reported values. For these three analytes, informative values were determined from median values of reported values
after removing outliers or mean values of 20 samples analyzed in a homogeneity test. Among the 18 laboratories which

submitted at least a value with | z score | >3, 10 laboratories reported more than one value with | z score | > 3.
Keywords: $HEaRER, FABE, # FIwa, WHERTE, Ko
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Testing Information System) (2 & % &, & - fkEt D5
Wb o FReRER I, 267 E OV T aNg =5
414707 7 h, B - R ORA Y B O H e SR
X, 15 EOENTaN, F—051257 0 7 5 LR
REESHTWRY, LaL, W7 ansg 5 —h3
T HERERBTIE, BiE LOBED 5B O H AN
DFADTF S NTEHNOFRBREDNSNTE LW
X, ENTBHELOEWEE - o7 7T Lh3El]
MIZRESN TR WERH L. —F, EN TR
ENTOVB GO OFRERERY 1, RN - %
FERY BB, 2T, () B - B ERN
WADZEE MR EIIZEIT TIE, a5 OENE
IR D 720 DITBIWHE R A EE S N TWDB A FI T A
ZoWT, ENTHELOEWKEZS M) v 7 ATREIR
L, EHICHEAERFICHEE L THOMRE 0% Wil
MR R D IR A T, FakiERo$ it % 2006
AR S MG L 72"

BB ClL, FEMEE DI E 2k 2 SN 12
AL, KRB IIEEOHETHN R, FEhiHZ
ST AR 5. FEREE XA O A R (h
72k D) BRLICHMEFEESINRBREIZENT 50
T, ZMRBREIEIA72 LD ORMIE > THEHDOHE
ZHERRL, MORBREOGH LR EEZEIILT,
HREREBROK R A B LIS TAHAZ LN TE 5.
HRERBR DK BT S INE 72 I8 S 2 o EHI O
729, ZINHE LSV SERERBRE R OEHRE AFT5 2
LI HBICIEHIR ST 5. Lo, MEEDs
AR S N ME BT A0 &, Borg Bk
RICEBMELINZ L 5 THHERERP L E TN
5. T, BRABANOSMOLIENZERT 5720
12, HERBHREZZ COANIZHI-TH 5 ) BEHR
HbH. FIT, KEETIE, 20074 B FE L 725K
MRF DA F I A RO IR OBt R 5
WZDOWTHET 5.

KERT &

1. &

Yok ERERFE R (S, BR — EA35) THEF
D92 %K KL, F% Y05 mm A v ¥ 2 fOF
v —5 %ty b LB OHEEE (14000 rpm,
Retsch ZM200) TH3# L, #isr%F (Retsch PT100) T
AR EREN20eg2 7V F 2 -7 (V=P AT
YA, 65mL) 2k, Fa—TICTNVEMY), &
DF2—T%< Ty 7 Hy MPEHKE JifbE sy

7 A, MEN-9) IZ AN, BEiHELTERE GRHEL,
TOSPACK V —380G) TY—V v 7 L, EfF CTHEIA
RE L7,

2. HEMRESR

128K DR F 2 =T Hh 5T v & 10 HE D
WEW S 7285F 2 =T HILHESHH O 2 30K L 0K
SUERO 28 B ZH 1gdoH T 7Lz A
FIYARCLEEBETEORLIIZ~ A 7 Ty
2 E (=4 VA +— >, ETHOS1600) % Ji v CTHY
M- W LKETHMmL, WECIFEHST I A~
650 (ICP — AES) %61 (Varian, Vista-Pro) % i
Wiz KaiE, MR Lgx TV IS v TITHIL
(n=2), @R INBGZERE (57— — B2 8 1E)
12TC135 C, 1 Rz & & 2B oA E o ji w7
SRz
HEEOWEL, S b REBRE ORI B §
LEBN—FEFA X Ta bal (L, HN—EFEFA
A RTa b anEws) ko 72,

3. BIEXNRKSD

WENSRE T FIvax0HEL, S
A, UYL, RTARYILA, ANVYYA, U, 8
Weh, G, RO~ oA IIEEE L 7, okl
ERFICHIT LT, EBE 1gx2 T, 135 T, 15
1 O RN B2 1 TR IE R 47T H & L 2 PR
L7

4. fEeft

20074510 7 15 H IC48ERERIT~FE% L 72, 3B
Fa T NV ENWEF 2 — 78 & HICEBEHE,
ARG R AR, 0T 7 R AR S kA
L7z, oMbyl 1) 1220074E12H 14H & L 7-.

5. HRETEEMT

AT O TIE, N—EFF A X F7a bar?ic
Moz, 72720, AMUERINICIZ, N—FEFA X7
O bVl e LTRSS T w2 H el 50 %
D E A IE & 5 2 EDAMIH TR b v 7z,
z AT REHET 5 & EOBEEREL F5EES
# Al % Horwitz IR A L TRIMEL 72, 54
ZROBI-ODOFEP LRI L 2HBREIIOWTD,
ZEME LTz AT Z2ERE L7 AT I Excel2002
K71 =27 DR2.6 (http://www.r-project.org/) %
FHW7z.
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1. EfEREOHEH
N—FF A X F‘7"D =
ABR T AT o T2

WP T E MEAERR
KB I0TCHEIIEETH o 72,
N—FF A R b 7a b ant e, R
2 5L O AT #ER 2 s, &, BRABRE IZ# G
L8R Ao, D12 T 2L T 5. BN
53 ¥ "C Horwitz O 223558 F W] §E 22 L F 0T ic o w T
1x, OPCZHorWitz@it%}ﬂb‘VCgfﬁLf:fﬂlﬂﬁﬁfﬂjﬁ
RADOTHMEZ 5. 2 OB Z R
B 5 PATRERZEZ, $TXTOHSGTo, 0)1/2UT
TH o7z, FrlEE 272 ) OYEfE % K5 E CTHIE L 72
W E 72D OREME W CTEE L 72 A R S 12
&, FrEEE M7 OWEME L K 1”&@@75@16@#
DB 578, WM E 472 ) O P O A o ) R i
AfEAE (F1) 1, HEEEN2 ) ORWEMOE KM
SRS (1 TIIEK) ©-01% GADOM) ~
0% LA D9ILFK) THolz. KI5 DSEM6.3 %
DRGNS R BEF 2 B L 7220064F FEH A B D 358
PEREFRABRS R TY, 107CR DM E Y72 ) OREfE

71

2. WMEHESMIKE
fiOY) ) H £ TOMMERE LHFOY) ) 12D 3 RS
B RHATHERE 2 5 Hulh IR R% S 7z, ATRRBR=
DFEIEIZ L 508 E K218

3. MEBEDOHTER
ECEORWEIIIT->TB ST, JLHOHREMIL M
PEIZL > THIIEL Twiwv, ZSMRBRED S
HEEINZKRGRPEITEOHEERE Y 72D Ol 2l
(mg/kg fw) DA 1 ITRT. N—FF A4 XS
o kanlicits Ti&—”ﬂﬁfa‘%k&btﬁﬁﬁﬁfﬁ“‘
WATEN X, 223700 Kie £3I1RT. £3
(O S F WA & T%ﬁELtﬁF%iétV)@(ﬂﬂmﬁ
(mg/kg dw) DIENTFER S RT. FhU T A, ANy
Y AR v OFEEI, FrEE YY) RO Y
Z0OMGEDITESLDENKEL, N"—FFAXF
70 b anzhE o 22 Gl (Huber ® TN 2 |33y

x2. ZMEOHEEICL 29

Sk YN
DA AR HEATE 2 Z1%, FrEE Y72 ) OWEMED A Se Rk 16
AR S 003 % ~+0.2 % Th b, ik e 1
- N B p SIAT R 14
SOWBITIE, BETAM T T200 (10308 x 2 K0 KA )
W2 L7 ARG DA D S H W E 2472 ) OPEHD K 1
AW ST 2 BB /NE Do T2, i 47
F£1. EASEHOHEMRERHBROER
N BHEEMKD  WEE B AT

S 4 e S a) b) c)

RS S5 el N b oo BN SY RIS RHESS (%)

K% (% (mass/mass)) 13.0 0.1 0.1 0.0 0.1 0.1 0.7

Cd  (mg/kg dw) 0.430 0.008 0.003 0.004 0.004 0.009 2.1

Na (mg/kg dw) 747 0.18 0.08 0.09 0.09 0.20 2.7

K (mg/kg dw) 1253 26 3 12 12 29 2.3

Mg (mgkg dw) 397 4 8 2 8 9 2.3

Ca (mg/kgdw) 65.8 1.4 0.8 0.6 0.8 1.6 24

P (mgkgdw) 1357 34 11 16 16 38 2.8

Fe (mg/kgdw) 2.53 0.16 0 0.08 0.08 0.18 7.0

Zn  (mg/kg dw) 23.0 0.4 0.2 0.2 0.2 04 1.8

Cu (mg/kgdw) 3.33 0.05 0.02 0.02 0.02 0.06 1.7

Mn (mgkg dw) 13.1 02 0.1 0.1 0.1 0.3 1.9

a) PRATARIESR 2
b) AR 2 — 7 O R VA e

¢) JIS Q 0035: 200812 LIk S N7 PATHEE DA 103 & & Z 8 L 7250F F = — 7710 0 3 RV BR AR 75 0 di R 3 i

d) JIS Q 0035: 2008I2fE\v b) & ¢) DK E VT2 IR
e)a) &d) AL AR S
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T 327 LIRE (mgkg fw)
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TR LIRE (mg/kg fw) )2 RE (mg/kg fw)
v v
(:::l e o ..I... T | (:::1 | @ “"“‘s;:’@ (T) | ] @
900 1000 1100 1200 4 6 8 10
g8
1)) LGRE (mg/kg fw) BXIRBE (mg/kg fw)
v
(oo} e o oo “w w wbs s o
=== T T T 1
14 16 18 20
BERRE (mgkg fw)
v
(:o:) seomine o0 o0 @
T T T T T
20 25 3.0 35 40
SRR E (mg/kg fw)
v
@ I @I .I [ ] L 1] -'..g L ]
8 10

4 6
TH U RE (mg/kg fw)

F1. sEEORNy 7Oy b

—DOD Ky MEI—2OWMEMERT .
O: |zAxa7 | >30#EH, O:2< 2237 | <3 0OWEMH, W 54, V:BEH



i, AIFREE D 54 % IEBL A /7 — R IV THERE L 72
H—ANVEEDE—F) ZRETE Lo/, £TT,
ING 3ITHIIOVWTIL, UL BEOT— 7 O
Jefifi & B R AR T — ¥ O EE gL, b
U7 A 18.93 mg/kg fw (10.0 mg/kg dw) & 6.49 me/kg fw
(7.47 mg/kg dw)| 1Xt5%, BNV 7 A {555 mg/kg fw
(63.1 mg/kg dw) &57.1 mg/kg fw (65.8 mg/kg dw)| KO
)~ {1185 mg/kg fw (1365 mg/kg dw) & 1182 mg/kg fw
(1357 mg/kg dw)t IFHIHE 2 G HOSZMICEHRA L
72, BB EBREWEEOYE (VT A KN
¥, WA — R VEEDE — F ORI &
TLEEXOHEMDID, BHEMEL LIz, MiEIFHE
EDB30RVEREDPSTZF P T AT, HIEIC
Ty IA—var () ORBPERZONID,
BEXDEZMIERH L. ZEEIZOVWTIL, T
A SIIFHR L 2 d o 72
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£ 3DEICHED 1 IYE DR EREAME 2 S 1, ®
BORBE CHBO ST E Wizl EORHENE %
RLTBY, [UGHEEH %S B BEEE 22 X
DHRELBRIEHENEZATVS., K1 OKEITLHE
DA LA D S 1F, H— BT 1 O
MEEHWCIE G L7z EORMEN S ERT. %
TEEOHMEEHREARTEA S1E, L3 OMHOT 33K 1 O
Db 2~6fbKREN-7 LaL, EHEHMET
22 DK & & OFFMiEEE T 4 5 HorRat (R) ' % %
3 @ 1 [lsE DA FEREAT 2OV TRHE T 5 &
0.3~1.6TH D, Horwitz DI TP S N 5 % [ T B
{72 & AR (0.3~1.685) ORESTH-72. K
T EE R — L7z7zd, F£ 3 DK O R #E
AFED 2 2.9 % D33 1 DIRGF DI EERERMED 20.7 %
XD BRELLDZEHERE, HREHMEZHZTTH
5.

% 3. HeeRERER
o LEE  1EED
s S ﬁ%%ﬁﬁbﬁ5@“1§¥?ﬁ% oRER  HumER T anork ;ggé;Q'ﬁ;@f2
A % e %
7K455 (% (mass/mass) ) 46 13.3 0.1 0.38 2.9 1.1 47 40 85
Cd  (mg/kg fw) 46 0.384 0.003 0.022 5.7 0.3 47 45 96
Na  (mg/kg fw) ¥ (12) (6.49) FHAAT RMEAW EMEAW GHERT (20) ) (20)
K (mgkg fw) 22 1010 10 54 5.3 0.9 22 19 86
Mg (mgkg fw) 23 327 6 27 8.3 1.2 23 21 91
Ca (mgkgfw) " (16) (55.5) FEARW RMEARW AR FMERT (2D (12) (57)
P (mgkgfw) " (14) 1190)  FMEAW  EEAW EHIRW FHERT (1) (12) (80)
Fe (mg/kg fw) 17 2.90 0.11 0.45 15.5 1.1 20 16 80
Zn  (mg/kg fw) 22 17.7 0.4 1.9 10.7 1.0 23 21 91
Cu  (mg/kg fw) 19 2.52 0.06 0.24 9.5 0.7 21 19 90
Mn (mg/kg fw) 21 10.1 0.1 0.68 6.7 0.6 23 21 91
Cd  (mg/kg dw) 46 0.442 0.004 0.027 6.1 0.3 47 45 96
Na (mgkgdw) ¥ (12) (7.47) EHMEART RHMEAW EMEAW GHERT (20) 4) (20)
K  (mg/kg dw) 22 1160 10 56 4.8 0.9 22 20 91
Mg (mg/kg dw) 23 372 8 39 105 16 23 20 87
Ca (mgkgdw) ¥ (16) (63.1) PR RHMERW RMAAW RHERW (21 1) (52)
P (mgkgdw) (14) (1370) AT RHMEART RHMERT EHERT (15) (12) (80)
Fe (mg/kg dw) 17 3.32 0.12 0.50 15.1 1.1 20 16 80
Zn  (mg/kg dw) 22 20.4 0.4 2.1 10.3 1.0 23 21 91
Cu (mg/kg dw) 19 2.89 0.06 0.28 9.7 0.7 21 19 90
Mn  (mg/kg dw) 21 115 0.2 0.82 7.1 0.6 23 21 91
Q) N—EFA X FT Wb S THAG M % PE T & o 7o 7o OB RIE T R TB Al
b) fH 5l A Pt L7z 7 — & 5
c) K4, Mg(mgkeg dw) (&7 — R VEEDOE— F, ZHUSORERN LB 55 1E Huber D TN A | P (H15) % £ 5 ICHRH. Na(mg/ke fw,

mg/kg dw) (ZEPERERR T — & O, Calmg/kg fw, mgkg dw) K OP(mgke fw, mgkg dw) AR 7— & O % ZE ISR,

d) K4,

e) K47,

Mg (mg/kg dw) 1377 — R IVEEED € — FOFHERE (7 — F A+ T v 7PC200W AR ) . 2 A DALl & 1 G 85513 Huber O 1178
A MR (H15) (VAR T — & KL
Mg (mg/kg dw) (377 — R IVEEEDE — FOREERE XV T — 7 8, 2SO lE 6 G855 13 Huber D 1N 2 b BEHE(R 7 (H15)
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z ¥

1. HEEOA

KGR FTRTOMERNRITLHEIZONWT, [FEbL
W] LHEENS 2< | 2237 | <3 OHEMXIE
(AR ] LHESND | 2237 | >3 OWEHIHE
L, ¥7 4375 ROCHSGHUANOWENRITLHE R
KT | z2a7 | >3 OHEMEAFAEL2 (K1) .
200645 FEF A S BRAS B TH TR TOMEN R ICHEIC
OV, | 2237 | >2 OWMBWEAIFAEL, HF3
T AU DR ENRICHETIE | 22237 | >3 O
ELAFAE L 72, HHEDOIE 5D E AR E WIERN ST
FL, 20064E1E, 20074EEEE HIZF MU T A, AT
TN, BThHolz. I 3THER, NEMELESE
XY b 7o 2AHMONIELG L OT, FHKHO—D
LlLCarvysir—yarPEiobhs, FEYTA
BESOTOHEMEYTH AV F I 52 —Ya viZon
THRENTWEILHETH L. b 2 OB RERER
DFEFIE, KGR LEIERICHE D X 9 IR 7 A
DB BNTH 072 L ) OKREX WIS
T5720, SHEON»- X0 % ST 2 0EE2R L
TW5.

2. | zZ23a7 | >3 OWMEEICEET 2445t

| 2227 | >3 OWGEE G 2 725 B T %R
BHE, BTALERE:, MEEAER4IRT. KoRIES
fF (135°C, 1M, SRR 1 g, &8N 2z i)
R L720s, 4RBREDS | z237 | >3 THY
4B L HIED IR T2, Ko H R
BAHTH B, KSMEFITCES EBATL T
EEBMBIZER L7225, KGWE L eS0T % Uk
F 2 — T HBEEZIAT 5 203 R TH 5. FHEEBED
A O PR IRIEC X o TR O KRG AZEAL L TK
FOWEEAIIIUEE o 728 TH, KOWEE T
FOM2PAT L T o TOIUE, ZF OHGE I E 1y
DOKGEIELLIRL, ZOKRGSEIZIEDOWTHB L
W E U720 OICEBER, 12237 | £212%-7C
M) CHESNDWHEMEXH L. 12237 | >3
DK E G L7z 4 BRE 1L, FrigE L2 ok
METHERI3MED | 22237 | >3 OlEE#HE (£5)
L72h%, Zn s 3MOMIIFHE Y2 OICHIRET
bl zAa7 | >3 Tho7z.
RTATTAEHHUND 8 TEHET | 2227 | >3
DOIREMITERIOMAEL, 7T ADnT L0 2524

i, ~A4AF ALY B6HTH-72. FTHF b
) A TIEDP2E D) ORECHEMEDS , il
0WDH L | 2227 | S2DMHIZ4TROATH - 7.
COF M) LAEBRWAETIEHETH | 2227 | >3
OFEMEDSIMEGFAEL, T ADN2 L ) 2511, <
A F AN LONSMWT, FM)TLUHNTHTT
AN TN MEMED L MEFDSFRD bz, 1z A3
7 | >3 O E G- 2 72 FE AW BT B R LEE D
FOMEEIZOWTHREZ A, [H— 3L
DRI KO EE Tz A I TIS20WEHEBDH 1,
BEDOHEICHEIED SN d o7z,

KGR0 HFEIZOWT, 12227 | >3 OHEHE
(BRT34MH) % $2H L7218 E OGOz A3 T %
F51RT. 18RS PI0RBRED | 22237 | >3
DR 2L R LTz, $72, ESIC
BWT, | zAa7 | >3 oGz 2 MU EHRE L
TV 9RBER 4RBRETIE | 2237 | >3 Ot
il GABRZE No. 211 21, #B&= No. 221% 2,
BRSENo. 2413 2 1, ABR=E No. 3313 4 ) 133 XTT
FGAMDDT- &) T o755, e E A5 IES
ZE ol GRS No. 211&F + ) ™7 4 : 26315 K
CHI T h 200, HABRZENo. 2213+ MY v A
L5RE B O« 1765, RBRE No. 2413+ b Y 7 A 149
BB AN L 134, RBRENo. 331k F U v
5220, AT A 1ARE VY 13RO
L6F5) E—ETld7% <, %) 5lBETIZT 7 A
Oz D<A FAMOD 2L ) BIELTEDY
L VDORERNIZICET IR LR L EREREN
72, GNESTRAFERELTIE, 2vFIF—V 3
v, RME I A, HPUEROMEY, BERBIEK OB
B, AT ORE, WESGORESENEZ O
0%, BINED HIME SN, mirlsEd:, e
BOERPSFEKREZHONIZTEIEETE LD
72, 1z237 | >3 OMEMEZFE L 72 RER=E O N
BE# (IQC: Internal Quality Control) @ JZJ IR 1% A
R TH 505, WEREE L% @Y 12 FE 3 U o i
DO E D IFHEMRTE B0, PHERBRICSINT % &
& D ICHNERRE B BV & FaRak 5 A Hone sl
ThHo7-.

C N 3

(Bh) BARFARHE £ SRR A IFFE AT 230 L 7248 K8 oK
A R AN O EBERE G R D 20074F BEH RE R
DATEIMABRZ 2> & O % FRE RO E BN —E



FA X RTa bWl TN L7z, Ka, 1 F3
7 A RO 9 IR TC IR O T R T O ER G K 51D
WC | z2a7 | >2 OWEEIFIEL. F Y
L, AT A ), BBEOIES O ENKRE L,
N—FF A X RFTT ;I VIH S TONGHEDOPE X
TEF, TS 3WPITonTIE, AilikrE‘ o
it I VR FE SR 0 20508 0 43 Ml 0 39 i A
SBEMAEPRELZ. 12237 | >3 OB R

75

L7Z1I8REBEDH b, 10RBEX | 22237 | >3 D
Wl & OB RS THRH LTz,

# O
A OBRERRBRIL, FMAKEE O [ R4 THEBEE

PREEVED O Fah - REEVIBERE O 720 DR - B HEL
WoE7TRY 27 N OFPHTEGL2. IEME

R4, |zZ2A7 | >3 OWREEOIITEME
A 5 R D st 2=y ﬁgﬁ L Wik
5 103 83
21 s e 135 C, 11 B o0 JE ol JEIN 2452
K453 (% (mass/mass) ) 13.3 % 1219 31 1 - == RS X B wEam A QrpT
: : OV i)
40 12.1 33
Cd (mg/kg fw) 0.384 37 0 54 1 wUKkAL (550°C, 8 IEf) 7 L— 2T Uk (228.8 nm)
5 9.37 3.7 05 WM (RSR — BRI HR) ICPFEEH: (588.995 nm)
0.9845 X5 v
9 9.77 4.2 LOLLS (AR — ST — o (L) ICPFS: (588.995 nm)
21 171 211 50564 @A (RIEE—EIEERR) 7 L— 2ok (589.0 nm)
22 9.63 4.0 1 WA (AR — B SR I%R) ICPFEH: (589.592 nm)
24 318 32 10559 i‘i’ffﬂfm C. 3RHZ 7L — LT (589.0 nm)
26 16.7 13 135 wRKAb ((575°C, 3 W) #I6k (589.0 nm)
Na (mg/kg fw) (6.49) 27 17.6 14 21018 #ZAUKkMk (575C, 5K ot (589.0 nm)
29 2.88 -4.6 1 AMRAN (1 %3HMR) 7 L — 2 TG (589.6 nm)
33 14.6 10 5.000 iR (AR — B RIR) #6EE (589.0 nm)
35 129 8.2 2 RN (1% YRR 7 L— 2Tk (589.0 nm)
37 25 24 1 Al (1 %3HR) 7 L — A (589.0 nm)
39 138 94 20613 FfEAh (1 %3EMR) 7 L— 2ok (589.0 nm)
2 174 14 30 WASR (RN BRI ;;;iﬁf?ff;;ﬁ?o -
43 16.1 12 1 Al (1 %K) 7 L— 2ok (589.0 nm)
K (mg/kg fw) 1010 45 1240 4.0 03 <Az uRni (W) %t (766.5 nm)
14 283 46 3 IR (420°C, S MER) 7 L — A FOGEE (422.7 nm)
21 113 12 50564 s (AR — R IR) ICPESiL (317.9 nm)
24 729 36 10559 ﬁzszfw(?oo C. 3Kz 7 L — NJETFUGH: (4227 nm)
Ca (mglke w) (55.5) 33 785 4.7 5.000 a0 (SER — B R TR) ICP 5861k (317\.9}) nm)
37 97 8.5 1 #%AKAE (550C, 8HFRD) ;;;ffflﬁ;ﬁ;ﬁ (4227 .
42 157 81 30 WASR (R BRI ;ﬁi; z; Eflzfi{iﬁy -
45 255 6.1 03 <A 7ot (W) 7 L— A6 (422.7 nm)
P (mg/kg fw) (1190) 33 1580 5.9 5.000 o (AR — B R IR) ICP36i: (177.4 nm)
33 4.65 4.4 5.000 O (RER — BIE R) ICP%E6i%: (259.8 nm)
Fe (mg/kg fw) 2.90 37 6 78 1 w kAL (550°C, 8 k) 7 L— ATk (248.3 nm)
45 10.9 20 03 ~A7uliaH (WK ICPFEGHE (259.9 mm)
Cu (mg/kg fw) 2.52 22 417 47 Ao (RIS — R R R) ICPJ&6i: (327.396 nm)
Mn (mgke ) o1 14 3.26 6.2 WZRIKAE (420°C, 8 WER) 7 L — AT (279.5 nm)
35 5.82 -39 W KAk (550TC, 12M5[H) 7 L — AT WOGHEE (279.5 nm)
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5.

| zZ23a7 | >3 OI|EEERE L AHBREOREER

ALK D 2z AT

RER=E No. KipDzAa7T SR L7 TeER 2297 |<c20% p<l22a7 <=3 3<2297 |
5 -8.3 10 8/10 Zn: -2.8 Na: 3.7
9 0.6 10 8/10 Zn: -2.9 Na: 4.2
14 1.6 9 (Cull¥h) 5/9 Na: 2.1, P: -2.9 Ca: 46, Mn: -6.2
21 -4.2 9 (PLAH) 5/9 Cd: 2.5, Mg: -2.6 Na: 211, Ca: 12
22 -0.3 10 8/10 Na: 4.0, Cu: 4.7
24 -1.7 10 6/10 P:-2.1,Cu: -24 Na: 32, Ca: 3.6
26 -0.6 10 8/10 Ca: 2.2 Na: 13
27 0.3 10 9/10 Na: 14
29 0.6 5 (Cd, Na, K, Mg, Ca) 4/5 Na: -4.6
33 -0.8 10 5/10 K: 2.6 Na: 10, Ca: 4.7, P: 5.9, Fe: 4.4
35 -0.3 10 7/10 Ca: -2.3 Na: 8.2, Mn: -3.9
36 -3.1 1 (CdDH) 111
37 -0.1 9 (PLA) 5/9 Cd: -5.4, Na: 24, Ca: 8.5, Fe: 7.8
39 -2.2 10 9/10 Na: 9.4
40 -3.3 10 9/10 Na: 2.6
42 0.0 8 (P, Fe LIA}) 6/8 Na: 14, Ca: -8.1
43 -25 10 9/10 Na: 12
45 0.8 8 (Na,PLA}) 5/8 K: 4.0, Ca: -6.1, Fe: 20

RSO WM % 7 5 TV 72720 7 LR £ 4 &
BREM 2= v | O RIS 7 L3 T

1)

2)

3)

4)

5)

6)

SE W

Thompson, M., Ellison, S.L.R. and Wood, R., The
International Harmonized Protocol for the proficiency
testing of analytical chemistry laboratories (IUPAC
technical report) . Pure & Appl. Chem., 78(1),
145-196 (2006).
http://www.iupac.org/publications/pac/2006/pdf/
7801x0145.pdf (51 H20124E10H30H)

JIS Q 17043, i &5 VERTAM - B RE BRI 2 —
i BERTHH (2011).

ISO/IEC 17025, General requirements for the
competence of testing and calibration laboratories
(2005).

JIS Q 17025, FBRHT B R IEFE R D g
— M ERIIH  (2005).

JZAEST A, AR B B A
EBOFHOERICOWT CER 944 H 1 H
BHTS)

BFKFER, y—_A TR - =8 ¥ 7 O5
1] - FEHE N R OFHE - ARICETHA A F T

2B %

8)

9)

10)

11)

12)

A ¥ — [FFil - 23] (2B %85 —
http://www.maff.go.jp/j/syouan/seisaku/risk_analysis/
survei/pdf/guide_zenbun.pdf (5] H20124£10 H 30
H)

Codex CAC/GL 27, Guidelines for the assessment of
the competence of testing laboratories involved in the
import and export control of food (1997) .
http://www.codexalimentarius.net/download/
standards/355/CXG_027e.pdf (1 H20124£10H 30
H)

EPTIS, http://www.eptis.bam.de/ (5] i H 20124F 10
H30H)

HAGH LS, HARDHLERA AT T 28
e 3 B%,  http://www.jsac.or.jp/ginousiken/ (5| Fl H
20124£10H30H)

FRmEMLEY Yy —, HHEEEE R hupy/
www.fdsc.or.jp/hatanoken/gaibuseidokanri.html (5]
I H20124:10H30H)

HAREMSH X > & —, 20124F BE B pe il o —
YA DO ZEW, http://www.jfrl.or.jp/seminar/files/
ginou_annai2012.pdf (51 H20124£10H30H)

HAR W s e A 1 &, 20124F B2 Ml B B AT
e ng B Al KR o TR W, hup:/www.jffic.or.jp/
news/2011/02-102012.html (71 A H 20124F10 H 30



13)

14)

15)

16)

H)

H K BB AR AR A B — XA, hope/
cosmokai.com/survey/ (5]H H20124-1030H)
PESEDANRAMZEN EHREEERE Y- R
5 - B EEPN RSN EaRa izt
i, N 7= a v EREDEFHE O 70 0¥
REAABR — %5 5 [l © TR IERRTT R0 —, hitpe//
www.nmij.jp/public/event/2012/proficiencytest/main.
html (51 H H20124E11J19H)

HERRAE T, WO, WA, FEMN=, 38
H=Z, BJIAEA, THG—, IIsE, AR A
i N A RO AR o Bk kR, i
&, 57(6) ,427-437 (2008).

VERRTE, SARBLIG, INHISCHE, REHEME, FITEIN,
TR T — & AT A, IR (a5, H0)
pp.33-37 (1985).

17)

18)

19)

20)

77

Horwitz, W., Kamps, L. R. and Boyer, K. W., Quality
assurance in the analysis foods for trace constituents, J.
AOAC, 63(6) , 1344-1354 (1980).

WIS EA, Horwitz DX, i UED i 04T : D %
BYRERRN Y N7y 7, B, wHBISE It
G, BETA, FHEE, BIE—MRE (
ALY AT+—F A4, HH), pp.76-78 (2010).
Codex, CAC/GL 72-2009, Guidelines on analytical
terminology (2009).
http://www.codexalimentarius.org/download/
standards/11357/cxg_072e.pdf (51 H20124£10 A
30H)

LI, F MU A, B AT HAR
m B TR - o AriEm R R 2, O
#, HRD, pp.156-162 (1996).



AR (Rep. Nat'l Food Res. Inst) No. 77, 79- 87 (2013) [Heffrski:] 79

SR

NEFEPEL 2 BREAEHOHEX EHEROLER

Ml 2»B2°, wOEH

RAATEE N RS - Fhh ESEBAT R A O JE A £Lan e S I ZE A E i B R JE s L i o k2 = »
T305-8642 HIRIELD  IXTHIBIE 2-1-12

Electromyography and Mechanomyography during Oral Processing of
Food with Different Texture
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Abstract

Electromyography (EMG) using surface electrodes and mechanomyography (MMG) that are non-invasive methods were
applied during oral processing of various food items. EMG has been widely used for the study of food texture, wheareas
MMG has not been applied. A wide range of food samples such as thin liquid, thick liquid, soft gel, and two hard gels were
used because their methods of oral processing are different. Electromyogram of both masseter and suprahyoid muscles and
mechanomyogram of the right masseter muscle were recorded while normal subjects freely ate 6 g of food samples. Masseter
muscle activity was shown, and the MMG signal was observed at the beginning and ending of the masseter EMG burst for
each chew. Both EMG and MMG could analyze mastication kinematics such as the number of chews, masticatory time, and
chewing cycle. The EMG signal amplitude increased for harder food items that required a greater chewing force, but the
MMG signal amplitude did not relate to the food texture. These results suggest that both methods are useful for studying

mastication kinematics, but EMG is more suitable for the study of food texture.

Keywords: Texture evaluation, mastication, mechanomyography, electromyography, gel
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Setting of EMG electrodes and an MMG sensor

The electrodes for EMG of the left masseter muscle are placed on the left side of the cheek.
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Table 1. Mechanical properties of food samples

Sample Hardness Cohessiveness Adhessiveness Fracture Stress Fracture Energy

(kPa) (J/m*) (kPa) (kJ/m”)
Water 0.166 a 0.998 ¢ 141c¢ nf nf
Sol 0.334 a 0.907 d 421c¢ nf nf
Jelly 146 a 0.341 a 250¢ 1.46 a 0.158 a
Cheese 332b 0.606 ¢ 78100 a 258 b 29.6b
Agar Gel 593 ¢ 0.393b 47400 b 593 ¢ 544c

Mean values of more than 3 replicates.
nf, not fractured.

‘Cohessiveness’ of liquid samples written in ifalics relates to fluidity and does not mean cohesive property.

Mean values followed by a different alphabetical letter were significantly different as determined by Tukey’s

multiple comparison test.
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Fig. 2 Texture profile curves of five food samples

(a) Sample inacup (@40 mm X 15 mm) is compressed using a cylindrical probe (¢ 20 mm) .

(b) Sample (15 mm thick) is penetrated using a cylindrical probe (¢ 3 mm) .
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Fig. 3 MMG and EMG signals during clenching and jaw opening

From top to bottom, mechanomyogram of the right masseter muscle, electromyogram of right and left masseter muscles, and

electromyogram of suprahyoid muscles.
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Fig. 4 MMG and EMG signals for (a) water, (b) sol,and (c) soft jelly samples

Channels and subject are the same as Fig. 3.
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Fig. 6 MMG and EMG signals for cheese

Channels and subject are the same as Fig. 3.
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Table 2. Mastication parameters for different food samples
Mean EMG Mean EMG Total EMG Mean EMG Total EMG
Number of . . . .. . -
X Chewing amplitude duration activity duration muscle activity
Sample chewing . .
cycle(s) of masseter of masseter of masseter of suprahyoid of suprahyoid
cycles
muscles (mV.s) muscles (s) muscles (mV.s) muscles (s) muscles (mV.s)
Water 11la nd 0.513 ab 0.796 b 0.029 a 0.927 b 0.053 a
Sol 1.7a 137 b 0.462 a 0.550 ab 0.035a 0.827 b 0.070 a
Jelly 37a 0.908 a 0.441 a 0.517 ab 0.057 a 0.632 ab 0.096 a
Cheese 30.1b 0.714 a 1.03 be 0.324 a 0.808 b 0.399 a 0.876 b
Agar Gel 29.6b 0.702 a 1.34 ¢ 0.309 a 0.935b 0422 a 0.748 b

Mean values of 9 subjects X 2 replicates.
nd, not determined.

Significantly different parameters among 5 samples determined by one-way analysis of variance are listed.

Mean values followed by a different alphabetical letter were significantly different as determined by Tukey's multiple comparison test.
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Effects of heat moisture treatment on physical properties and

textural quality of food products from Arenga and Sago starches

Dede R. Adawiyah

UNU-Kirin Fellow from Indonesia
Food Physics Laboratory
National Food Research Institute, NARO

Palm starch is important source of starch in Indonesia prepared from the pith of several genera of palm such as Metroxylon
(spesies Metroxylon Sago) and Arenga (spesies Arenga pinnata). Characterization of sago starch from Metroxylon sago has
been extensively studied, while information about arenga starch was very limited. Native starch usually has limited functional
properties for certain processing such as dough development and textural quality. The physical modification such heat
moisture treatment (HMT) is potential to improve the physicochemical properties of native starches. It is generally expected
safer, less expensive and more ecological way than chemical modification. The objectives of research were (1) to compare
some physical properties (rheological, gelling, thermal and swelling properties) of native arenga and sago starches and (2) to
clarify the effects of HMT on physical properties of arenga and sago starches.

The results showed that amylose contents of arenga and sago starches were not significantly different at approximately
38%. Peak gelatinization temperature was also similar at approximately 67°C, but arenga starch showed a narrower range of
gelatinization temperature than sago. The swelling power capacity of sago starch was higher than that of arenga. Arenga and
sago starches at low concentrations showed shear thinning behavior, and sago formed more viscous sol than arenga. Based on
frequency dependence of dynamic viscoelasticity, minimum concentration of sago starch for gel formation was 1.8% whereas
that of arenga starch was 2.4%. At high concentrations, gel from arenga for gel formation starch was more rigid than that of
sago. The breaking properties and texture profile of gels made from arenga and sago starches were also clearly different. Sago
starch is more suitable as a thickener, while arenga starch is more suitable as gelling agent.

Optimum HMT for arenga and sago starches were determined at 120°C, 20% moisture content and heating time was
90 min and 60 min for arenga and sago starch, respectively. HMT altered all physical properties of native arenga and sago
starches. HMT of starch shifted gelatinization curve to higher temperature and reduced gelatinization enthalpy. The minimum
concentration for gel formation of HMT starches were increased to 4.2% and 4.5% for arenga and sago, respectively. Swelling
power, pasting, rheological and textural properties of HMT starches were also significantly changed. HMT sago starch
exhibited weak gel characteristics with narrow linear viscoelastic region. HMT promoted retrogradation in arenga and sago
starches.

Both starches and the HMT modified samples showed different physicochemical characteristics, thus new utilization
besides the traditional noodles and cakes is expected. The application of those starches for food processing is planned in the

follow-up studies.
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Enzymatic preparation of glycosides from free sugars

Jinxiang Zhang

UNU-Kirin Fellow from China
Enzyme Laboratory
National Food Research Institute, NARO

Human milk oligosaccharides (HMOs) are important for the healthy growth of infants, since HMOs could act as the
bifidus factor to obtain preferential bifidobacterial growth in intestine of breast-fed infants. The major components of HMOs
are Type I sugars such as lacto-N-tetraose (Galp1-3GlcNAcP1-3Galp31-4Gle, LNT), which contain lacto-N-triose II (GlcNAc
B1-3Gal f 1-4 Glc, LNTri) structure at their non-reducing ends. The type I dominant composition of milk oligosaccharides is
a specific feature of human milk, and not other mammals. We have tried to establish a practical enzymatic method to prepare
LNTri in one pot. Finally we successfully prepared LNTri from lactose and UDP-GIcNAc using 31, 3-N-acetylglucosaminylt
ransferase (GIcNACcT) coupled with a UDP-GIcNAc-regeneration system.
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Biochemical approaches to evaluate the biological activity of

legume seeds and other foods

Yadahally Nareppa Sreerama

UNU-Kirin Fellow from India
Nutritional Function Laboratory

National Food Research Institute, NARO

Legumes and nuts, besides their nutritional importance possess many bioactive phytochemicals, which may exert
different health-promoting effects in reducing the risk of various oxidative stress-induced diseases. Alpha-glucosidase and
pancreatic lipase are key enzymes involved in intestinal glucose and triglyceride absorption, respectively. Inhibition of these
enzymes could be a key strategy in the control of hyperglycemia (diabetes) and heperlipidemia (obesity). Phenolic extracts of
various legumes and nuts were evaluated for their antioxidant properties and inhibitory activities against a-glucosidase and
pancreatic lipase. Mung bean seed coat which contains highest concentrations of phenolic compounds was found to be the most
active scavenger of free radicals and also possess highest inhibition against o-glucosidase and lipase activities. Significant
contribution from adzuki bean varieties and walnut were also noted in antioxidant capacities and enzyme inhibitory activities.
HPLC analysis and identification of the active compounds indicated that C-glycosyl flavonoids, vitexin and isovitexin were
the main contributors to the inhibitory activities of mung bean seed coat. However, vitexin, isovitexin and anthocyanins
largely contributed to the bioactive functional properties of adzuki bean varieties. In addition, ellagic acid, gallic acid and
flavan-3-ols, which are predominant in walnut showed higher inhibitory activities. Furthermore, results also demonstrated
that the presence of glucose residue at 6 or 8 position of flavonoid A ring is more favorable for a-glucosidase inhibition and
the hydroxyl substitution on B ring of anthocyanidins enhanced the inhibitory activity. In addition, the presence of galloyl
moieties within the structure of flavan-3-ols was more responsible for a-glucosidase and lipase inhibitory activities. The
results generated from this study may help to exploit the use of legumes and nuts as functional food ingredients for promoting
health.
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Study on Phytochemical of Extract from Thai Tropical Fruit
and Its Byproduct

Udomlak Sukatta

UNU Kirin Fellow from Thailand
Food Processing Laboratory

National Food Research Institute, NARO

Xanthone compounds in mangosteen (Garcinia mangostana Linn.) fruit have been reported to have biological activities
such as antioxidant, anti-inflammatory and anticancer activities. The objectives of this research were to investigate qualitative
and quantitative evaluation of xanthones in each part of mangosteen fruit and find effective method to prepare useful extract
as food material which garantees high concentration of xanthones from mangosteen. Purification of the hexane extract of
dried mangosteen peel was led to the isolation of two main xanthone compounds, a-mangostin and y-mangostin which
were separated by using silica gel column chromatography, and their structures were determined using NMR techniques.
Quantitative evaluation of a-mangostin and y-mangostin by using HPLC showed that extract from all parts of mangosteen fruit
contained o-mangostin range from 2.05 to 382.24 and y-mangostin range from 0.27 to 144.87 mg/g in solid base, respectively.
The antioxidant activities were evaluated for ethanol extract of all parts in term of both DPPH and FRAP bioassay. Ethanol
extract of yellow gum and dried peel of mangosteen showed high activity in these assays. The results from DPPH and FRAP
assays showed that y-mangostin was a major contributor to antioxidant capacities. The effective method to extract xanthone
compounds from dried mangosteen peel in large scale was soaking and grinding method with 100 % ethanol, which gave 64
and 44 % recovery rate of a-mangostin and y-mangostin, respectively. It was suggested that ethanol extract of mangosteen

peel can be used for supplement or valuable material of processed foods.
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Study of effective components of some vegetables in Allium

on life-style disease

Xiaofeng ZHANG

UNU Kirin Fellow from China
Nutritional Function Laboratory

National Food Research Institute, NARO

This study using in vitro analysis provides insight about antioxidative activity and key enzymes relevant to hyperglycemia
and obesity inhibitory effect of methanol extracts from seven Allium vegetables in relation to their total phenolic content, total
flavonoid content and phenolic components.

The Onion Skin exhibited the highest 2, 2’-Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging capability, followed
with Onion Outer Layer, Chives Leaf and Garlic Chives. Total phenolics content in seven Allium vegetables ranged from
22.06 mg GAE/100g DW (Chinese Onion) to 983.18 mg GAE/100g DW (Onion Skin). Onion and Garlic Sprout, which have
the higher total flavonoid content, the inhibitory activity of a-glucosidase were also at the higher level. Chives and Onion
exhibited higher lipase inhibitory activities. Garlic which showed the very lower a-glucosidase inhibitory activity, was found
a certain lipase inhibitory activity.

The effective phenolic components rutin, quercetin-3-D-glucoside, quercetin, kaempeferol, ferulic acid were quantified
by HPLC with UV detector. Garlic is the only one that contained none of the flavonols (quercetin, rutin, kaempeferol,
quercetin-3-D-glucoside). Onion skin are richer in quercetin (156.8 mg/kg DW) and kaempeferol (71.6 mg/kg DW), while
Green Onion Leaf are richer in rutin (611.2 mg/kg DW) and ferulic acid (91.7 mg/kg DW). Garlic Sprout has the highest
concentration of quercetin-3-D-glucoside with value of 145.1 mg/kg DW.

Onion, Green Onion, Chieves and Garlic Sprout may be recommended for their major potential functional properties.
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Analysis of transport mechanism on binary organic solvent system through a PDMS-based dense membrane using a regular solution model
combined with a solution-diffusion model
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Characterization of soybean epoxide hydrolase mutant
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Metabolic profiling of beta-cryptoxanthin and its fatty acid esters
by superecritical fluid chromatography coupled with triple quadrupole mass spectrometry
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Effect of dietary fat on methylmercury accumulation, antioxidative defense, and lipid profile in adult mice with exposure to low levels of MeHg
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Inhibition of angiotensin-converting enzyme by components of traditional mongolian fermented milk products
Dolgorsuren BAYARSAIKHAN*: * * 'Mayumi OHNISHI-KAMEYAMA *, Nobuya SHIRAT*, Yoko TAKAHASHI*, Kohji YAMAKI*

* National Food Research Institute, NARO
** Clinical Nutrition Department, Shastin Central Hospital

TYIFT vy vEREE (ACE) Ml T F ik, ARG TRERAINTYS, £ DERNARMD, €Y TV HELET S
COMFETIE, WOPDEY TVOARMIED, TNHOREOACEMEFEEZ 7 A b L7z B2 55N 5 aaruul 120G
MR SN, TOREEBEN E HPLCIZ X 2TV, ZTO0MOST8%2, EESHICL 0362058 g L. WHEEES
M OFEREDS, aaruul DIEFEWE L, 5° -GMPTH 5 LR SIN/z. 57 -GMP OGN, FEILOWEERTF FRtio s
NTWDLTIRI A FEBRLTZENIEEL Ehho7z. LAL, 2, 5 -GMPASACETGEZHIH§ 5 2 & 2R L2
DUVE=FTHbH. INOHOMEL, EIMEBREORHIEICHRICTOb D LN I NS,

MM 72 B ¥ INVERBR T O T ¥ V7 ¥ ¥ v EREEFE L E G

Sh— o

FVINWAL Y - XA X NAA Ao+ @InEHEE*, 3 Rl &% B, & %2

(B RAPEHE fL AR ST SE T
wE Y AT R R R SR

The Journal of Agricultural and Food Chemistry 59 (16), 8976-8984 (2011)

Tofu (soybean curd) lowers serum lipid levels and modulates hepatic gene expression involved
in lipogenesis primarily through its protein, not isoflavone, component in rats

Yoko Takahashi* and Tomokazu Konishi* *

* National Food Research Institute, NARO
** Akita Prefectural University
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Method validation by interlaboratory studies of improved hydrophilic oxygen radical absorbance capacity methods
for the determination of antioxidant capacities of antioxidant solutions and food extracts

Jun Watanabe * !, Tomoyuki Oki *2, Jun Takebayash *3, Koji Yamasaki**, Yuko Takano-Ishikawa*1, Akihiro Hino*! and Akemi Yasui*!

*1 National Food Research Institute, NARO
*2 National Agricultural Research Center for Kyushu Okinawa Region, NARO
*3 National Institute of Health and Nutrition
*4 Taiyo Kagaku Co.,

IRIETE DO PURALRERHM I IV 2 BUKTEEE SR 7 2 & VIRILEEREA i (H-ORAC) # (R (XRFEABLUB) L, heh5HEE
OVBLYE B X O EEWIEEZ W CEMEFRRBZIT 572, N—FF 4 XA F7a baVicilly, RBEEfT-72L25, BR
A TIEPHATEE AR 7 A34.6- 18.8%, 25 [ T BIAH A/ B2 #E {7 7% RSD (R) (%) £37.0-21.1%, HorRat%%0.40-1.93TdH 7. L» L, il
EFEICERMEEA TR > T2 eh b, SHICYRZEQLEREB TIEENZEN1.8-94%, 4.4-13.8% & 7 1) 5|2 HorRat
PETORBTIIUTE o722 00, HEORWH-ORACFHMIIETH 5 Z L ASER SN,

PURACW B B & O Bl O BUBRALRERT AT H 2 S RBURTERR SR 7 3 A )V WL RERTA 35 0> 2 ] L [l 3ABR1C & B 2 A RD
W L ah e bk RS ik R, O GRER) Ml BEP O WITERL 2k WISE

*1 () FEDTRERS 22 A A IF 28T
*2 () BEOFBSAE LN IR RSERT e > & —
*3 () [EISZARHE - SRAEFIET
*ORE bR &t

Bioscience, Biotechnology, and Biochemistry, 75 (9), 1649-1653 (2011)
Production of starch with antioxidative activity by baking starch with organic acids

Shoji Miwa*1, Megumi Nakamura*!, Michiko Okuno *2, Hisako Miyazaki*2, Jun Watanabe *3, Yuko Ishikwawa-Takano *3
Makoto Miura*4, Nao Takase *4, Sachio Hayakawa*5, Shoichi Kobayasi*5

*1 Ishikawa Agricultural Research Center
*2 Iwata Chemikacl Co., Ltd.
*#3 National Food Research Institute, NARO
*4 Twate University
*5 Japan Confectionery and Innovative Food Ingredients Research Center

A=V AT —F 2 GREBE EDITMAT LI L ICXVHMLiEx FH 357 v 7 v 2 L, ANOXHE (antioxidantB) & 7443
b EEBIT, TOPLEILEEZ DPPHIEIC L Y e L7z,

BERRILEE B L O 2 ZNZN170C, 605 ICHEL T, W O OFEB TR L72E A, 74 F VIBIC LD ANOXBEDS
LE WP LAE 2 R L7228, BRIz Bnl oz, 20720, L-AME HWTER L7 2 F HICHBRILEED v ANOX
BERRLF LR T VWEEZ ON, ZOBDERHE, &2 WIEERIEIIMER 2> 72, ANOX O LR LAEIZ K 5 =% pH
WX o TEALT HH, BOKRERT AL HWH, H5VIZpH ORI L Y ZEfbd 5.

FrT AR EMAT S22 LICX ) T T LR R AT 5

Sy BRSOk ESEE BRSSO B AT JED RS, A GRER) MRS, =0l S
Rl g R SEE S, MR IS

LA R AL v 7 —
*2 ML T3k At
*3 () RAFREAS £ b A IFZE T
R e
#5 41 [ N1 - BB EM Bl > & —



98

Japan Agricultural Research Quarterly, 46 (1), 81-87 (2012)
Antioxidant Potential of Green and Black Teas of Selected South India Cultivars
Yuko TAKANO-ISHIKAWA *, Jun WATANABE*, Masao GOTO*, Lingamallu Jagan Mohan RAO* * and Kulathooran RAMALAKSHMI * *

* National Food Research Institute, NARO
** Central Food Technological Research Institute

RFMRAPFCTRDWEBEEIN TV LHEDO—2THY), A TF IR TTITEY, FTVEI U REDRY) 7 x 7 —)VIIZAEKH

HiOREESMF I N TwD

ZZT, Sowﬁﬁh#6%h%hﬁ CBLORERER L, PUBILRESET (DPPH 5 ¥ 7 Vi ZimtEd L BRI S V)
VRINEE) &R 72 ) —VERNERIT- 7.

ZORER, kRIS DO H-ORAC 1327305031 (umol TE (h T Wy 7 AM&) /o), #F1L1429-2766, DPPH T 2 # Vil itk i3 fk
#T1098-1376 (umol TE/g), #LATIX508-798& 72 1), [i] Uil / Bl CIlIAEA D P05 w@m%TLt WRY) 72— iRE
H-ORAC, %\ IDPPH I ¥V # ViHZEIEHOMIZIZE WSRO N 25, ROPFRILEIZEZEICR) 72— VIZHET S
boLEz N

WA ¥ FERIEB X O R oLk
B () #id*, ¥4 fhi*, f#h#E EA:*, Lingamallu Jagan Mohan RAO* * and Kulathooran RAMALAKSHMI * *

* (Bl RRATRRRE B R S AT SET
o rhufrin TERZET (4 2 F)

Biochemical and Biophysical Research Communications 410 (3), 654-658 (2011)
Caffeine lengthens circadian rhythms in mice.
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Endoplasmic reticulum stress enhances y -secretase activity
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Chronic dietary intake of quercetin alleviates hepatic fat accumulation associated with consumption of a Western-style diet in C57/BL6J mice
Masuko Kobori, Sacko Masumoto, Yukari Akimoto, Hideaki Oike
National Food Research Institute, NARO
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PLos One 6 (8), 23709 (2011)
Feeding cues and injected nutrients induce acute expression of multiple clock genes in the mouse liver.
Hideaki Oike *1, Kanji Nagai*1. *2, Tatsunobu Fukushima*2, Norio Ishida*3, Masuko Kobori*!

*1 National Food Research Institute, NARO
*2 Mitsubishi Rayon Co. Ltd.
*3 National Institute of Advanced Industrial Science and Technology, AIST
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Bioscience and microflora 30 (3) 65-71 (2011)

Dihydrodaidzein-producing Clostridium-like intestinal bacterium, strain TM-40: Effects on in vitro metabolism of daidzein
by fecal flora from human male equol producers and non-producers.

Motoi TAMURA, Sachiko HORI, Hiroyuki NAKAGAWA
National Food Research Institute, NARO
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Current Microbiology 62 (5): 1632-1637 (2011)
Lactobacillus rhamnosus JCM 2771: impact on metabolism of isoflavonoids in the fecal flora from a male equol producer.
Motoi TAMURA, Sachiko HORI, Hiroyuki NAKAGAWA
National Food Research Institute, NARO
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International Journal of Molecular Sciences 12 (4): 2088-2099 (2011)
Effects of New Dietary Fiber from Japanese apricot (Prunus mume Sieb. et Zucc.) on Gut Function and Intestinal Microflora in Adult Mice
Motoi TAMURA *, Yuriko OHNISHI* *, Tatsuya KOTANI* * and Nobuki GATO* *

* National Food Research Institute, NARO
** Food Science Research Laboratory, Nakano BC Co. Ltd.
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Appetite, 58 (3), 1070-1075, (2012)
Infant visual preference for fruit enhanced by congruent in-season odor

Yuji Wada*1, Yuna Inada*2, Jiale Yang *3, Satomi Kunieda*4, Tomohiro Masuda*1, Atsushi Kimura *>
So Kanazawa*2, Masami K. Yamaguchi*3

*1 National Food Research Institute, NARO
*2 Japan Women's University
*3 Chuo University
*4 Takasago International Corporation
*5 Tokyo Denki University
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Bioscience, Biothchnology, and Biochemistry 75 (6), 1061-1066 (2011)
FXYD6, a Na,K-ATPase regulator, is expressed in type II taste cells.

Yoichiro Shindo*!, Kana Morishita *2, Eiichi Kotake *2, Hirohito Miura*3, Piero Carninci*#, Jun Kawai *4
Yoshihide Hayashizaki*4, Akihiro Hino*Z2, Tomomasa Kanda*!1, Yuko Kusakabe *2

*1 Asahi Breweries Itd.
*2National Food Research Institute, NARO
*3 Kagoshima University
*4 Riken
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Food Quality and Preference 24 (1), 213-217 (2011)
Conceptualization of food choice motives and consumption among Japanese in light of meal, gender, and age effects.
Yasushi Kyutoku*1, Yuko Minami *2, Takeshi Koizumi*2, Masako Okamoto*3, Yuko Kusakabe *4, Ippeita Dan*1

*1 Jichi Medical University
*2 Nichirei Foods Inc.
*3 Obihiro University of Agriculture and Veterinary Medicine
*#4 National Food Research Institute, NARO
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Food Quality and Preference 24 (1), 92-98 (2012)
Package images modulate flavors in memory: Incidental learning of fruit juice flavors.

Nanami Mizutani*!, Ippeita Dan*2, Yasushi Kyutoku*2, Daisuke Tsuzuki*!, Lester Clowney *2, Yuko Kusakabe *3
Masako Okamoto *4, Toshimasa Yamanaka*!

*1 University of Tsukuba
*2 Jichi Medical University
*3 National Food Research Institute, NARO
*4 Obihiro University of Agriculture and Veterinary Medicine
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Japanese Psychological Research, 53 (4), 440-447 (2011)

Hardness perceptions in visual penetrating motion influenced by velocity change
Tomohiro Masuda*, Atsushi Kimura* *, Syo-ichi Goto*, Yuji Wada*

* National Food Research Institute, NARO
** Tokyo denki University
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Journal of Food Science, 76 (3), S217-224 (2011)

Conjoint Analysis on the Purchase Intent for Traditional Fermented Soy Product (Natto) among Japanese Housewives

Atsushi Kimura*!, Shigetaka Kuwazawa*2, Yuji Wada*3, Yasushi Kyutoku*4, Masako Okamoto *5, Yui Yamaguchi*3
Tomohiro Masuda*3, Ippeita Dan*4

*1 Tokyo denki University
*2 Takano Foods Co. Ltd.
*#3 National Food Research Institute, NARO
*4 Jichi medical university
*5 Obihiro University of Agriculture & Veterinary Medicine
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Protein Science 20 (10) 1720-1734 (2011)

GFP-based evaluation system of recombinant expression through the secretory pathway in insect cells
and its application to the extracellular domains of class C GPCRs.

Ashikawa Yuji*, Ihara Makoto*, Matsuura Noriko*, Fukunaga Yuko*, Kusakabe Yuko* *, Yamashita Atsuko*

* Riken
** National Food Research Institute, NARO
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Vision Research, 51, 1728-1740 (2011)
Effects of environmental context on temporal perception bias in apparent motion
Tomohiro Masuda*!1, Atsushi Kimura*2, Ippeita Dan*3, Yuji Wada*!
*1 National Food Research Institute, NARO

*2 Tokyo denki University
*3 Jichi Medical University
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Quantitative analysis for the masking effects to bitter taste.

Takayuki Kawai, Yuko Kusakabe

National Food Research Institute, NARO

Food Chemistry, 133, 1420-1426 (2012)
Influence of non-starch polysaccharides on the in vitro digestibility and viscosity of starch suspensions
Tomoko SASAKI and Kaoru KOHYAMA
National Food Research Institute, NARO
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Food Hydrocolloids, 27, 228-234 (2011)
Complex formation, thermal properties, and in-vitro digestibility of gelatinized potato starch-fatty acid mixtures
Kiyoshi KAWAT*1, Setsuko TAKATO *2, Tomoko SASAKI*3 and Kazuhito KAJIWARA *2

*1 Department of Biofunctional Science and Technology, Graduate School of Biosphere Science, Hiroshima Umiversity
*2 Department of Bioscience and Biotechnology, Tokyo University of Technology
*#3 National Food Research Institute, NARO
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International Journal of Food Properties, available online 08 Jun (2011) doi: 10.1080/10942912.2010.535186
Molecular structure and physicochemical properties of acid-methanol-treated chickpea starch
Navdeep Singh SODHI* 1. *2 Yung-Ho CHANG *3, Sushant MIDHA *1, Kaoru Kohyama*2

*1 Department of Food Science and Technology, Guru Nanak Dev University, India
*#2 National Food Research Institute, NARO
*3 Department of Food and Nutrition, Providence University, Taiwan
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Journal of Japanese Society for Mastication Science and Health Promotion, 21 (1), 40-48 (2011)
Influence of boiling time or partial cutting food on the masticatory behavior in humans
Kouichi SHIOZAWA *1, Kaoru KOHYAMA *2, Nobuhiro HANADA *3

*1 Department of Physiology, Tsurumi University School of Dental Medicine
*2 National Food Research Institute, NARO
*3 Department of Translational Research, Tsurumi University School of Dental Medicine
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Journal of Oral Biosciences, 53 (2), 148-157 (2011)
Effects of addition of water on masticatory behavior and the mechanical properties of the food bolus
Kouichi SHIOZAWA *, Kaoru KOHYAMA * *

* Department of Physiology, Tsurumi University School of Dental Medicine
** National Food Research Institute, NARO
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Journal of Texture Studies, 42 (4), 254-267 (2011)

Electromyography during oral processing in relation to the mechanical and sensory properties of soft gels
Sauaka ISHIHARA *1, Makoto NAKAUMA *1, Takahiro FUNAMI*1, Toshie TANAKA *2, Katsuyoshi NISHINARI*3, Kaoru KOHYAMA *2

*1 San-Ei Gen FFI, inc.
*2 National Food Research Institute, NARO
*3 Graduate School of Human Life Science, Osaka City University
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Effects of fish collagen peptides on physical properties of mixed gels containing konjac glucomannan and kappa-carrageenan
Ai KATO*, Yukitoshi KODANI*, Hiromi SHIMADA * *, Tomoko SASAKI* *, Fumiyo HAYAKAWA * *, Kaoru KOHYAMA * *

* Tottori Institute of Industrial Technology, Food research Institute
** National Food Research Institute, NARO
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HAZ MR T 2455, 59 (2), 96-103 (2012)
254 b7 7 AF v — BRI BT B I A O BT
P Fzx, R OMEr, RIR SEEE A KPR, il s

BTS2 v & —
*E () ERRFRERE &R A IESE T

FOAF X =TT 7ANTF YT A (TPA) TORHAEINT A= F I CHERERN LT T HELRARL7:0, 3HHEORKEZ 4
FEOWBRBBETHE L. 77 v Y v =3B L P& & k& ZEEﬁﬁﬁ% 525 25 P OTPAREE %2, T
10 mm/s & 1 mm/s TITV, KIS, FIREEOSH, $£254 MEE LN NOEMREFOL 2 2% 2 B CLbig Lz, 4 45
TR TF 7 AF v =35 A =¥ OFEAEL, EESLMFLI0 mm/s TEED S50, 1mm/s TERED SN h 572, 10 mm/s &
T, 4B b 2 THE L-HBECER TN EbL S ah o7z HAHHAERI, MO TEVIEBMALETH Y, HHD
WEMEIZEBE L7, $20LOPOMEERTIET 7 AF v =85 X — 7 THEETHIFERE %, BEICES L 24 IR,
TR OB TI0 mm/s fF TSN T — 713, BAECOMEMBE KT LI EPWETH LI L 2R LTV

Bite-speed effects in two-bite texture analysis
Yoshiyuki NOUCHI*, Yusuke AJIKI*, Koki TOBITSUKA *, Tomoko SASAKI* *, Kaoru KOHYAMA * *

* Yamagata Research Institute of Technology
** National Food Research Institute, NARO
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Collection and Analysis of Foods Associated with Japanese Texture Terms
Fumiyo Hayakawa* !, Yukari Kazami*!, Kana Ioku*2, Sayuri Akuzawa*3, Katsuyoshi Nishinari *4 and Kaoru Kohyama*!
*1 National Food Research Institute, NARO

*2 Osaka Kyoiku University
*3 Tokyo University of Agriculture, *4 Osaka City University

Bangladesh Journal of Microbiology, Vol. 28, No. 2, pp 58-63 (2011)
Antibacterial activity of ethanol extract of betel leaf (Piper betle L.) against some food borne pathogens.

Md. Mahfuzul Hoque *, Shemona Rattila*, Md. Asaduzzaman Shishir*, Md. Latiful Bari*, Yasuhiro Inatsu* *, Shinichi Kawamoto * *

* University of Dhaka
** National Food Research Institute, NARO

N T FGTFYaDDHRMTHHF Y <DEOLY J — VY O FH# R Vibrio cholerac ATCC 6395, E. coli ATCC 25922, E.
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HOPIRIEEL, HIRESO R EpH TR K L o7z, 72100 CH Z pHIOTOREIZH LT, oMY OFREEDO K E 2
KNERD LN o7
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* University of Dhaka
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Japan Journal of Food Microbiology, Vol. 28, No. 3, 193-200 (2011)

Biopreservation of Kamaboko (Steamed Surimi) using Piscicolin KH1 produced by Carnobacterium maltalomaticum KH1
Kenya Hashimoto*1, Md. Latiful Bari*2, Yasuhiro Inatsu*2, Shinichi Kawamoto *2, Jun Shima*3

*1 Industrial Technology Institute, Miyagi Prefectural Government
*2 National Food Research Institute, NARO
*3 Kyoto University
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Mutation Research, 741, 95-100 (2011)
Age- and time interval-specific gamma radiation-induced DNA damage in adult maize weevils, Sitophilus zeamais Motschulsky,
assessed using comet assays

Md. Mahbub Hasana*, Setsuko Todoriki* *, Akihiro Miyanoshita* *

* Rajshahi University
** National Food Research Institute, NARO
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fanfiT AR AERS, 52, 321-329 (2011)

Detection of irradiated food using 2-Alkylcyclobutanones as markers:verification of the European committee standardization
Tomoaki Tutumi*, Setsuko Todoriki* *, Daisuke Nei* *, Takahiro Watanabe *, Rieko Matsuda

* National Institute of Health Sciences
** National Food Research Institute, NARO
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fimRYS, 46, 1-7 (2011)
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Detection of Irradiated Pulses by PSL Method

Sekiguchi Masayuki*1, Nakagawa Seiko* !, Yunoki Shunji*!, Ohyabu Toshimi *1, Hagiwara Shoji*2
Todoriki Setsuko*2, Tada Mikirou*3, Honda Katsunori*4

*1 Tokyo Metropolitan Industrial Research Institute
*2 National Food Research Institute, NARO, *3 Chugoku Gakuen University
*1 Japan Radiation Engineering Co, Ltd.,

mi G, 46, 19-23 (2011)
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Detection of Irradiated prawns by Photostimulated Luminescence
Susu Chen*- * * | Kimie Saito* *, Shoji Hagiwara* *, Mitsutoshi Nakajima*, Setsuko Todoriki* *

* Univercity of Tsukuba
** National Food Research Institute, NARO
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The shielding of radiation for the detection of radioactive cesium in cereal sample by using a Nal (TI) scintillation survey meter

Hiromi Kameya*, Shoji Hagiwara*, Daisuke Nei*, Yoshiteru Kakihara* *, Keitaro Kimura*, Ushio Matsukura *
Schinichi Kawamoto *, Setsuko Todoriki *

* National Food Research Institute, NARO
** The Japan Grain Inspection Association
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Applied Magnetic Resonance, 40 (3), 395-404 (2011)
Electron spin resonance (ESR) spectroscopy of gamma irradiated glucose polymers
Hiromi Kameya*!, Hideo Nakamura*2, Mitsuko Ukai *2, Yuhei Shimoyama*3

*1 National Food Research Institute, NARO
*2 Hokkaido University of Education
*3 Japan Atomic Energy Agency
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Applied Magnetic Resonance, 42 (2), 153-159 (2011)
Relaxation behaviors of free radicals from gamma-irradiated black pepper using pulsed EPR spectroscopy

Hiromi Kameya*!, Masahiro Kikuchi*2, Hideyuki Hara*3, Masakazu Furuta *4, Setsuko Todoriki*!
Yasuhiko Kobayashi*2, Mitsuko Ukai*>, Yuhei Shimoyama*2

*1 National Food Research Institute, NARO
*2 Japan Atomic Energy Agency
*3 Bruker BioSpin K. K.
*4 Osaka Prefecture University
*5 Hokkaido University of Education
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Food Additives and Contaminants Part A 28 (10), 1447-1456 (2011)
Detection of new Fusarium masked mycotoxin in wheat grain by high-resolution LC-Orbitrap MS

Hiroyuki NAKAGAWA *1, Kimihide OHMICHI*2, Shigeru SAKAMOTO*2, Yuki SAGO*1, Masayo KUSHIRO*!
Hitoshi NAGASHIMA *1, Megumi YOSHIDA *3, Takashi NAKAJIMA *3

*1 National Food Research Institute, NARO, *2 Thermo Fisher Scientific
*3 National Agricultral Research Center for Kyushu Okinawa Region, NARO

B Fusarium < 4 2 + ¥ ¥~ OFECHER, fusarenon X-glucoside (FUXGlc) 7% Fusarium J& 5t IK I % & Ge S & - 2R ICHEIET S
PO THE I N 2 OB BRI 5 GE LC - Orbitrap B T35  (LC-Orbitrap MS) 2\, 117 A F+ ¥ OFf
BHHBEEMSMS 7 5 7 A Y b8y — D WTHE SNz, FUXGle DREEIZLC-MS TIXREAITIEH O MCIE S h o7
B, T T T AV N OREERHE AL T3 00N TdH % deoxynivalenol (DON) D5 ER & L T deoxynivalenol -3-glucoside
(DON3Gle) A BICHEAT A & EE LT, 3-OHEIZBIT A7V a v ML TR EWbETH 5 L Bbhz. Hlo
P OFHEHEARTDH %, nivalenol-glucoside (NIVGIe) b [il UZHAIC B\ TIER SN 72, LC-Orbitrap MS & JH W 72 m I L D,
15% DL EOFUX R NIV AZENZENDO 7N 3 Y MRIZER SN T LI Nz, TNOOHB~Y A2 K~ 4 3 bF ¥ v OFE
F)AZFHIOBICER SN LERETH S, L) DIFINSOEBRIZIFE DS, Bl EEMo /&N T TRERLHAFI L S
BEBOMHLLENICIB TG ENTIEOPVHIR LT REEYNH 5720 TH 5.

T3 HE LC - Orbitrap MS 12 & % ZRAFIZH F N5 HH Fusarium ¥ 2 7 K= 4 2 b % ¥ v Ol
Il ML R A7 BOR O e A hReL AME EREL RIE SRl D A hE R

HL(HR) RS A ET, 2 — T A v Y =P A T4 T4y (RR)
#3 (fh) EEORBERE  JUMNIREELSERT e v 4 —

Japan Agricultural Research Quarterly 45, 441-444 (2011)
Geldanamycin, an Inhibitor of Heat Shock Protein 90, Mitigates Nivalenol-caused Changes in Cytokine Secretion in HL60 Cells
Hitoshi NAGASHIMA, Hiroyuki NAKAGAWA, Masayo KUSHIRO
National Food Research Institute, NARO
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Journal of Matrias Science and Engineering B, 1. 347-351 201D
New ESR detection method of hydroxyl radical scavenging activity of blue berry

Hiromi Kameya*, Mitsuko Ukai * *

* National Food Research Institute, NARO
** Hokkaido University of Education
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Mycopathologia 172 (4), 323-330 (2011)
Distinct distribution of deoxynivalenol, nivalenol, and ergosterol in Fusarium-infected Japanese soft red winter wheat milling fractions

Manasikan THAMMAWONG *, Hiroshi OKADOME*, Takeo SHIINA *, Hiroyuki NAKAGAWA *
Hitoshi NAGASHIMA *, Takashi NAKAJIMA * *, Masayo KUSHIRO *

* National Food Research Institute, NARO
** National Agricultural Research Center for Kyushu Okinawa Region, NARO
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Mycotoxins 61 (2), 47-52 (2011)
Fumonisin B2 production on agar media by Aspergillus niger of Japanese origin
Masayo KUSHIRO, Hiroyuki NAKAGAWA, Hitoshi NAGASHIMA, Michihiko SAITO
National Food Research Institute, NARO
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Radiation Physics and Chemistry, 81, 316-321 (2011)
Assessment of gamma ray-induced DNA damage in Lasioderma serricorne using the comet assay
Hiromi Kameya, Akihiro Miyanoshita, Taro Imamura, Setsuko Todoriki
National Food Research Institute, NARO

EHOBI I ZFERT 72D TV H ) USEDO TODNA I A Y M7 v & A W &2 7>. Lasioderma serricorne {2 /3L b+
6075 1 kGy D ¥ <G 217 o 7z, WENERA S 7 HIA, BEHERE L HIZa Xy T v A 2fio7z. LOKNE, Ratiofl
IO BMDFNMEHTE L Z L2 REL, TVAVEEAEDD L TODNAT X Y b7 v & A DA IS HERIE QRN FIH
TEETH % & ffam L7z,

I Xy M7 v 4 &M\ Lasioderma serricorne D 4 ¥ < HIREHIZ X 0 5] &5k 2 S5 DNA B85 O FFAl
B RE HTWIR, A8 KRR S T

(BR) FEOTFARAE RS DTS2 7T



114

Radioisotopes, 60 (4), 173-180 (2011)
ESR Analysis of Irradiated Red Peppers and Commercial Red Peppers in Japan
Hiromi Kameya*, Mitsuko Ukai* *

* National Food Research Institute, NARO
** Hokkaido University of Education

B IRSHE EF &, T O 87 2 i 7 % ESR CFHT L7z, TG R H T L, BEMngm s Omadkn, B
KL &) TH D, —ERmORECEH L 72, FFEFOESRANRY b hidg=2.0008i 1 RFE AR SNz, ZUda7 ) —
SYUNNVHEDEFEEZONSL. MBAFD T Y HIVEFRANDOEG LT LIREL 2V EEZ . BHRIVLBREETOS Y
ANVERICKE G LTW5 L2 7, GG L 72308 Cld ESRE 5 I3 TR A I eV R L7z, AR
DA 5L & IRGHLI SR O3 500 &3 IFF U E R U7z, RO SR & JEIRS SR O RE RIS T & SRR (T1, T2) 12
ZAEERD o 72, BATEUE O REAIE R IERATSUR & e U, THEBE R, T2 Lz, RT3 T D S b, o it
WLER 2Ry RACIRIC X B 5 VA WERDEENREI W L2550 - 72,

N DT T & UL 1 D ESRIC & % 7 2 VIR
By FEEx, B BT

1Ak BEIPREAE £ ah A £ F e
*2 L EETT R

Report of National Food Research Institute 76, 29-32 (2012)
Comparison of anti-proliferative effects of trichothecene mycotoxins nivalenol and deoxynivalenol in cultured cells
Hitoshi NAGASHIMA, Masayo KUSHIRO, Hiroyuki NAKAGAWA, Keiko IWASHITA
National Food Research Institute, NARO

=L /=) (NIV) L7+ F =N/ — )b (DON) OEEFEBUEMNE % I3 5 72012, KraSfil o BRI K9 % i 52 O [
ERHRERET L7, SRR ALBI24NE R IR 2 1T o 72, Mk IEBR It L 72 4 o ORI oM 2 2 587, ¢ Mg izka
MAFAIEHL60 L & MY ¥ 28 3EER MR MIE MOLT-4, F v b KEIRA ML A-1012 8T, DON X 1) b NIV O F D3R R 2555 >
2. ZhuTx L, b MFFIEAINE HepG2 Tl #HE & HIZIFR LR Z R L7z, b LEED T — OB BIEHE TRtk 2 J6HH L
TWHOTHIRE, MO A 22D 5T DON & NIV D50 % FHEREEE (1C50) DIIE—EIl%h b L EZ 5NN, %4 DML
DICS0D I —FE TRV 05, WamROmERBEMEICITEVYH D EE 2 bk,

REINICBITE M) IF v RIA T NF I DNV ) =V ETF X2 =80 — L OB B o ik
FIg 5 AR B, P HZ, B OET
(il ERBIFASAS £X ks S F 2

Toxicology Letters 206, 238-243 (2011)
Rubratoxin B induces signs of fatty acid oxidation disorders (FAODs) in mice
Keiko IWASHITA, Hitoshi NAGASHIMA
National Food Research Institute, NARO

V75 EFY B (RB) RILEE EIRIIFZ2EC T A EHETH S, MBEHEIZIFZ ) 2—7 2 OlEIRE L BE$ 50T, RBA
7y a—4 e 2oy 2 5882 Hat Lz, <=7 AIZRB TUMFEME L7, W~y 2Z0H 3B SATED
NPT IR X Y B ICE D o 72, R IZ AR ZTES 20T, RBIEGIMEZELIZALTWAOHE Lz, RBIZHF
TN A= R SE My ZAFEOR AR ) — VE LY VIBAVEF Y FF—+ (PEPCK) %14 2 N % D mRNA &1
WAL Tz, 202 LIZRBOPEPCKIHFHMENIFZ) a—7 Y 2L CTnwbs 2 L Z/R L TWwA. PEPCKIfTE & mRNA # i
AR LT 72O TPEPCK IGTEIZIEE L XV CTHI S Tw b L 2 Sz, RO FE €l PEPCK # (=T DOz GG
AL TFABHZ WA L T2 T, TNHDPEPCK EE T OIGICEETHLH I L 2/R LT 5. RBHHIE & IRIIEEERL R
(FAOD) 34BN 2 FEIRZ 347 LT\ 5. FAODIZEIEIR TH B A%, Fo 4 OFERIILEW I X > TH FAODBOFERIRZ X h
HTERRLTWVAS.

V7T MDY BIRY Y RRIBBILEFE (FAOD) OERE FHET %
=Y OET, R %
(HR) BEIIFRERS A i AR S F 22 T
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franleg, 46 (1), 13-18 (2011)
TR S IREE SN D T ¥ 7 )V O FEZD)

Hax REZ*L 0K M+, 453 e @ 58S, iy FHFRFL T MR MR R|EZ2 B St

Z
LRI R, *2 BRI JIWFZE B SE kA
3 () Bt RS E it AR A F e
HBavay, a—-e—EURUPEEASIC ) B2 RETL, HGTHEOESRESMEOMIER BN L 2. BHERIZT V0 VE

BN S N R OREBIZONT T A NVRIE L 72, glf2.000 1 AHUS 5 DIREEE, PIIGHE ORI > TN L 72, ESR
B3 M DWRFEZEE A 5 P70 21 2 F50 2 DL ED T VA )V OFFED R S 7z, IS 720N L 723k 52 28 8) 2 7

L7278, BaidEidRas a vimrora.
Initial Decay Process of Radicals Induced in Irradiated Food

Yoshihiko Kaimori*!1, Yuki Sakamoto *1, Masahiro Kikuchi*2, Hiromi Kameya*3, Hideo Nakamura*!
Yuhei Shimoyama*2, Yasuhiko Kobayashi*2, Mistuko Ukai*!

*1 Hokkaido University of Education
*2 Japan Atomic Energy Agency
*3 National Food Research Institute, NARO

Food Science and Technology Research, 17, 479-483 (2011)

Effectiveness of stable ozone microbubble water on reducing bacteria on the surface of selected leafy vegetables
Yasuhiro Inatsu™®, Tomoko Kitagawa*, Nobutaka Nakamura®, Susumu Kawasaki*, Daisuke Nei*, Md Latiful Bari* *, Shinichi Kawamoto *

* National Food Research Institute, NARO
** University of Dhaka

BEAELTIA 270N TV VRPN & 559 % in vitro TI3FHE OB 2 IV CTEHM L7z, X 5 IRIEEIC L D iHY
KR KBGH 0157 H7B L 4 O HARTH R SN2 EMHEZ O CEME L 72, i E LT, FV U H A - REEEEF MY
7 DK - 28K TULEE L 728 D5 4 372, in vitro R TOHEERTIZ5.0~7.4 log D— AR BROWBA DB SN, —) 4
M OEWIFEICBWT, KBREIE< A 70370 VR TIR08~1.2, KHIEHZET M) 7 2 KEH TI20.9~1.8 log CFU/g
OWSHBBGEEINTz. A 7 TNTNE VK- F VK - BRI 20 CTOWMERZTRDENT, SHICF Y UV HAICHE
WIHFSE A WEFE L 72RO E R OB RBIER SN h o7z, BRBREORICOWTH RO R E Rz @il - AABloZ g, ¥
IKTUHL L 72358 L OECIIR O N o7z, EMHEREICBII S~ 27037V Y YV KOBENEIEF Vv KEFNELE 2
b7z,
Y BRI N AWM EDRRE BT 5~ 20TV F Y KO R

Fodt  BERAE, AuND s, bR B I &, BUE KA*, Md Latiful Bari®**, JIIA& ffi—=*

* () ERATREAE &R ST ZERT
*x 5y J KR

Foodborne Pathogens and Disease 8 (10), 1089-1094 (2011)

Disinfection of Radish and Alfalfa Seeds Inoculated with Escherichia coli 0157:H7 and Salmonella by a Gaseous Acetic Acid Treatment
Daisuke Nei*1, Bari, M. Latiful *2, Katsuyoshi Enomoto *3, Yasuhiro Inatsu*!, Shinichi Kawamoto*!

*1 National Food Research Institute, NARO
*2 University of Dhaka
*3 Daisey Machinery Co. Ltd.

FERE A % 8.7% DI IEC2-3ME MM ST 52 2 L1c k), TV T 7 V7 7 HTB LN A T VR TICHRE L 72 KR 0157: H75 &
OCHIVER T OAEREES log CFU/gLL KT 8822 LA CE72. $72, BEBEA A ZAMMMM T 5 2 212X b, KK O157:
H7%5EIIRE 5 Z ENMRETH > 72, HAUHIT L & 7% 5 BHFFORTIERD LN ho 7.

WA AL DA T ULHTB LT VT 7V 7 7 T ICHA L 79 B 3 O

BRI RA*, BNRAR - 74 700 - N *20 BIR i3s3, fRdE Henhl, JIR fiji—*1
*1 () BERTBEARE B R A BIE 2SI

2 7y K

#3 (k) KAEHRM
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Journal of AOAC International, 94, 857-862 (2011)
Evaluation of TA10 broth for recovery of heat- and freeze-injured Salmonella from beef

Naoko Kamisaki-Horikoshi*1, Yukio Okada*!, Kazuko Takeshita*1, Takashi Sameshima*!, Susumu Kawasaki*?2
Shinichi Kawamoto*2, Pina M. Fratamico*3

*1 Prima Meat Packers Ltd.
*#2 National Food Research Institute, NARO
*3 USDA/ERRC

BAM T2 5 1T\ % Salmonella @ i 15 78 55 #s T & % Lactose (LAC) broth, Buffered Peptone water (BPW) , Universal Pre-
enrichment (UP) broth & BA%&35# TAL0 broth 2 AW T, NI L O HiEHS S & 72 Salmonella D - HE A 2> 5 OB % g L 72,
HY L AOVIZIMELIX TUE0.44~ <0.0018 & OHHRE X CT130.44~0.14 MPN/g & 72 5 X ICEEE L, %25 ¢ v 720 % ZhZh
OREMICEE L, MR E R TIE L2, IMBJESIX Tl TAL10 & LAC broth TIX189 (67.5%) %1156 (55.7%) D MEENH S h,
WIS ATEE (2=7.73) % 2 7=. BAEHBIXIZ 5 Tid, TAL0E LAC broth CI189 (72.79%) #1133 (51.2%) OBPERAHE 5,
MUHERICH B (x2 = 24.7) %8072, 14 Salmonella TIE, TAIOIZLACH XL TFUP X ) AR M L MEZ /R LA L5 5, TALO
WLAC X D b, In#EhB X OBk EHE L 72 Salmonella \275 S S N2 S OMFRE L B0 5 L £ 2 b,

n#hB X OBk S S 272 Salmonella O -3 A H % i > 72 TA10 Broth o [l 15 5 Al
I () SERE T, R L T ML KR FE*1 I 2 JIIA  ffi—*2 Pina M. Fratamico*3
*171) 2 N A FERERFSE

2 (fl) EAPBEAE SO AR S R SERT
*3 USDA/ERRC

AR, 52 (2), 108-111, (2011)
BRI Z5%% PID  (Pouch in Dispenser) DA A3 % PREIFE O M)
B OB M Bl AR S T el IR R3]

LGBk b
#2 PR AL
%3 () BEFRERE il 48 6 R SE T

AR A %5 PID (Pouch in Dispenser) Ol # I, 3 X A MY BT 2 NAYIREREORE 21T 7. BE %,
HED D VIZEEZ Y TRLE, 20 CCHEYZ SR LA D, PDNOWORAIMRESN I -7z, AAMICHRZEE
INCHAT L7223, MERRATERICRA L7z, 8ok S 272740 2 v TG %2 384 L2356, NENOBADER SN 5722
LD, IHERLER LA THEEOE S0 GERBENPRAT 2KV L E 2 Sz S ik R
R, WEPI X o TR, pHEONE, RIEROMHSLETHD LEZ LN,

Food Protective Property of New Liquid Food Container PID (Pouch in Dispenser) for Microbes
Keita Tominari*1, Asato Tanaka*1, Yuma Shinoda*2, Katsunori Futase *2, Daisuke Nei*3, Kenji Isshiki*!
*1 Hokkaido University

*2 Yushin Industries, Ltd.
*3 National Food Research Institute, NARO
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HAR MY FoMinE, 28, 219-225 (2011)
B - BRI BT 2P ERS EREF v b “[TA10] Pathogenic Bacterial Multiplex PCR Detection System”
DEHIG & JIHE A2 S OGS
NHgE =L 88 B Wk EEee gl ML, RNELS, R GEE) SRR QIR i

*1 (R BERTBSAR B e S E 28
2 WEIEN RO b
=S P
MTYINL Rt
AP RW L EME > A 7 24 “[TA10] Pathogenic 24 Bacterial Multiplex PCR Detection System” % 2T, 4 - B35 OMith
FAZOWTEMIT L7z, 16 ORY - B2 Fiddy Mt L7222 2A, wWihd35x1T, 220ME B OMEER 1 m 25
Multiplex PCRETHRINITHECTH 572, L L74aAY5, pHOMWHEETIZB I TORANOZEIRIZ S N/2720, WK HH
D IR & SREHE DO MR E R AT - 725 TORBEUERRICOVTRE L7z, 2ofE, SEHEOFmOPRBEL D T LAk
MEBEM OBAIC L D B &2 SN DR pHIK T OB EHETH 2Rt 2 R L7z, ik 25 o pH AR EREIE, LElo#EEz
FRAEERF L TORBIIB W THET T REEELZRFE 42D 9 5.

Evaluation of detection sensitivity and pre-enrichment efficacy of [TA10] pathogenic bacterial multiplex PCR detection system kit in fruit
and vegetable food samples.

Susumu KAWASAKI*!, Bizhen ZOU *2, Toyohiko NAMBA *2, Kazuhide ARIMA *2, Isao KIUCHI*3
Naoko KAMISAKI-HORIKOSHI *4 and Shinichi KAWAMOTO *1

*1 National Food Research Institute, NARO
*2 Tokyo Kenbikyoin Foundation

*3 Dole Japan Ltd.
*4 Prima Meat Packers Ltd.

NZbuy— 26 (2) 15357 (2011)
Faal— b ERTO /Y A< F T XA Plodia interpunctella ) H DO FEE
BOFWR, AR KRR
() FEOPRSERE £tk S FE T

Faalb—MAFKTOI) VAT I AL THHROFEELZHTI2, IV Faal— NTORRFEERIZI2BCTTE %, 30CT
22% LMK, BEHEUI2CTIO0H LY, 30CT8HULETH -7z, INOHDOFERIY, /I AT I AL TYRIZE STF 3
IL— MURGELZAW TR RWEEZONZ. T2V FEEGIVIFaab— MUGTE, 7-EY FE2EI20H DI
HARTHEWEEHE (#69H . 725T - #52H 30T ) & @& HEELEE (50%.257C +53%.730C), BwvdikmiR L7z

Larval development of the Indian meal moth, Plodia interpunctella (Lepidoptera: Pyralidae), on chocolate products.

Akihiro Miyanoshita, Taro Imamura

National Food Research Institute, NARO

fmIRgs, 46, 24-26 (2011)
OO FINT Y INY DV BT AV F—EHORR
SR OKER, w7 TR, Fx T
() FEOPRERE £l ke S 78T
AV F—EFRUT M IMU2 S NES 2 BRICRECBRRD 2RO, 8We EOROPTHEES 5 b O L TIdxs
BRUIHE L. NI I ATEZOAERICBIIZ EOAT—IICB W THEME M S IET MR RS0, #
WOMRIIHEZIEY, TORTHILT 2. Lo CZOMPETHREELIRDVD 502 MHID L7202, TAVF—DRRLET
MEBMT Ly NNV AL, OB EBE L IEEES0 kV Tid 4 AEfERIZEIZ A <, 150 kV TR B
fEL7z.
Effect of Low-Energy Electrons on the Cigarette Beetles Inside the Cocoons

Imamura Taro, Miyanoshita Akihiro, Todoriki Setsuko

National Food Research Institute, NARO
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Canadian Journal of Plant Pathology 33 (3) 347-354 (2011)
Identification and activity of a phytotoxin produced by Calonectria ilicicola, the causal agent of soybean red crown rot
Sunao OCHI*!, Mitsuru YOSHIDA *2, Akio NAKAGAWA *!, Masahiro NATSUME *3

*1 National Agricultural Research Center, NARO
*2 National Food Research Institute, NARO
*3 Department of Applied Biological Science, Tokyo University of Agriculture and Technology

7 4 A B JRE Calonectria ilicicola D EET ZAEMHEFR E LT, 4FEHOT I JERH» 5K 55K TF FPFI070A % Higk L
oo AEEWE, PUEEEIAWE L LTHREDXH D, 7 ADLk- M A Z B FF A4 YO EFLET S, BAREIEE R
ZWORL L 3FH D5 4 X% PFI070A T L 7-458, mfEMEERO ko7, —7, BEEHREI7THEEKICBT S
PFI070A AR 72 & 2 A, RO S & PFI070A A E R IR W IEOMBERH 5 Z EDBHL 2k o72. Dol &b,
i #EFE PFL070A 1X 7 A A BBUE TR O EEFEBUCH G- L TWw b 2 EATRIE S /e,

7 A X BAR)E R Calonectria ilicicola D 4 P& § 2 Wi 3% O[] %€ & G 1%
sy H*1, o2, Il SRAExl, HH O M3

(k) REBTR A R R SER aTgEE  y —
*2 (k) BEIPREAE £Tah S A F eI
*3 LU TORZEIG AL W Bk 2B

Journal of Agricultural and Food Chemistry 59 (17) 9581-9587 (2011)
Isolation and identification of flavonoids accumulated in proanthocyanidin-free barley
Hiroshi NAKANO*!, Naoyuki KAWADA *1, Mitsuru YOSHIDA *2, Hiroshi ONO*2, Rika IWAURA *2, Takuji TONOOKA *3

*1 National Agricultural Research Center for Kyushu Okinawa Region, NARO
*2 National Food Research Institute, NARO
*3 National Institute of Crop Science, NARO

KEMli=> 7 hcvyo7ar sy b7 = VIEEFENEREZE TR TDH % iso ant 13, iso ant 17, iso ant 12ICEE I N2 7 5
RIA FEFARLL A, ticinRFBLT 7K/ 4 F (2RS) -dihydrotricin 7-0~ f ~D-glucopyranoside % & &> 7 D 7 5 K/ 4
FAEES N2, TNHDOT TR 4 FOREIZ L 3IZHETIEIZFRL ANV TH 57285, tricinIMHI=3 VRx v h T E 245,
Harrington @ X 9 3 A IIMIB E NG orz. =2 7 R VIZBIF b ticin DE®IE, =3 /K ¥ Diso ant 13, iso ant 17, iso
ant 12128 2 G mO L TH > 72, Tricin & Z D HiEEAR T D % dihydrotricin % % ® 77 )V 3 ¥ K TH % dihydrotricin 7-0- D~
glucopyranoside, chrysoeriol %> homoeriodictyol ® =3/ 78 ¥ D iso ant 13, iso ant 17, and iso ant 22 {ZBIF A2 EFRIE, Tur 7=~
B BT 5 flavanone 3-hydroxylase DB IC L 5 703 7 =2 VHIBMADMO A5 BCRNOFIH OB L 2 b O L 2 7.

TaT YT 2V YREHREERTH7 7R A FEONHE L R
P PR TH kL EE JEr N 2 mil B2, JREPRYRIE] +3
#1 (M) BEITHAE LN DA RS E 2~ & —

*2 (flt) BBFREHE LS R £ BFGET
*3 (A1) REAFRERE (EBI IR 2297
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58 (11), 525-530 (2011)

Hl
¥

AARIZBT BEEBCEEHEKDOT 7 ) V7 3 FEIGEEM
FH AL A B2 Ui s, KB #REe PrhEALT*L IR HHSEH

() BLFRERS S5 TR ST
P SRS S P
3 L RAR
w4 (3t) BETFREHET S ST SEPT

HEADFELTH 2K SDOT 7 ) VT I FEIFEG2HEET 572012, KECKRIZH L TRFFEARILGCMSEIZ L 5
IRETOERSIEZRLL, 727UNT I FOWEEIT- 72, 2HE ORI NRAEEE B X OEBINIRIREEE O 1R Z v
THARZ R R, RICAECAT 2 00T I FOFERER, 0.24-1.18 ugkg ODRIPAICH - 72, RMERETE HARAN DMK
KOBERREADLETEZL L, MORBEZEDZT 27 ) NT I FOEBREEKRIIH LT, KRLLEER2SOT 2 VT I F
BINOFGII/NE W EPHRSINz. BHFELRRLLRERIRLZBEOT 7 )T I FORBIIRHBITROBE L by, &
FOELRVIRETTHRETIUET 27 ) V7 I FEIUSET 255538 w0y, BIF2AELS®5L7 20T 3 FOEIURD
—D L LTERTELZVWLOL R VB EELEZ LN,

Estimation of acrylamide intake from cooked rice in Japan
Mitsuru Yoshida*1, Keiko Miyoshi *2, Kaoru Horibata*3, Yuzo Mizukami*4, Makiko Takenaka*!, Akemi Yasui*!

*1 National Food Research Institute, NARO
*2 Junior College of Kagawa Nutrition University
*3 Kagawa Nutrition University
*4 National Institute of Vegetable and Tea Science, NARO

Chemistry Letters, 41 (3), 242-243 (2012)
A novel method to discriminate between natural and synthetic fibers by stable carbon, nitrogen, and oxygen isotope analyses
Yaeko Suzuki* 1 *2, Ryo Kobe * !, Rumiko Nakashita *1. *3

*1 Japan Certification Services
*#2 National Food Research Institute, NARO
*3 Forestry and Forest Products Research Institute

AL2EMHE - BhYARAHE - REARAE DV T, BRI - @K - BRROERMRIL 2 e L7z, ek - SRR, BidiiEs s b
w5 <, AL IEE IR R R L7z, TRE AL I, WP aHE S B it AL At X 0 D o 7z BiAfR I oW T,
B IVILRBERNARILSE ¢ 7 U8 B E RN RIS B A S 7. £ o, ZEMAKIESHC & - Tk R
B O BEMEARIE S 7z,

IR AL ST % T 72 B 0 BORHRL ) o T e
SAHIAT ¥Le W FEH, AFRET L
*1 AR — U A AL

*2 () BB £2ah S S ESE T
*3 () AR AL
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Researches in organic geochemistry 27, 73-79, (2011)
Ecological application of compound-specific stable nitrogen isotope analysis of amino acids-A case study of captive and wild bears

Rumiko NAKASHITA *1, Yaecko SUZUKI *2, Fumikazu AKAMATSU *3, Yuichi I. NAITO*4
Miho SATO-HASHIMOTO *5, Toshio TSUBOTA *6

*1 Forestry and Forest Products Research Institute
*#2 National Food Research Institute, NARO
*3 Public Works Research Institute
*4 University of Tokyo
*5 Gunma University
*6 Hokkaido University

KB O T I ) BOEFRERVARILD, SIS LT, FERHET I VBTHDLIVY I VETHS0%E L R, WHT I/
BOT 2 VT Iy TIRIFEAETL LV EDS, AWICEINAINEDT I BEFREMMAKLE KT T, %
BB R — R OBFEANRLLZHETEX L LI TWS. KT, fTFMEEK 3L Y E ORREBE2EE L7
EZA, FIEFINYET IV EEBRL T ZEEFMAOREERIZ1.7-19 (F1F2) &) ZULEREIE LN 5612, =V
ADFEMLGENT, =V AWEICEEL TR T I Ny £ ) U< 3fike, ZoFBIERLTwWEZay ba—)L
3RO 7 I/ BRE R EFNARIEN 217 - 72, #i55 & OBEMESSEDb Nz 3MED D B 2 HERICOWT, =V AHEL DM
SPEASH SN E LD, B O T EERIEZ U~ A2 HE L 72 BEEAME W & HEE S e,

T 3 BROALEMINE E B R ARG O LA~ OIS WL BERTOr — 225 71 —
RIS, SRR, R B N MR AR SERERS, FPH RO

1 () BRI ST
*2 (fl) BEOFRERE i AR A IF 2T
3 () HAWEZERT
*RUR S
*5 BT
6 ikl K

HA R L 4as, 58, 259-262 (2011)
BIRFNAREE AT & B L S L O JFURHEE ) 31 o> 7] A
AR BEFL, RIS, SRR ke

g B WL R RE BT R S E i
*2 HARGERE Y — ¥ AR &4
3 () BRARIAAFIETT
(k) BB £Tah S A IF eI

AWZETIE, fRF - BREEMVALDIIZL S LS T L OFEEREBF O REMEIZOWTHRE Lz, EREL ST T LR
F - BRLERMVARILZ T I 25 =5 ziio7z L 24, BN Z LN, WA NSRS ACFER R, W07 NG
D3IODTN—TIZHHT B LMK FTNV—TOhFE - BRAMKLZ BT 2 &, BREFMAELIZIVNTT B X O
PRSP ER LT ) ASHES PSR 2 S T RE I R0 TT & D AT RIS <, SRR IV AR L VT PTG R M 5 20s ILH M T 35 N P
BB O AR L D AR ICE o7z, BALST T LIZOWTIE, RFRREMARIEHEREL S5 LAsERE, #HERELD
SABISHEWEZ /R L, EREMARIIPEEAEE, WEE L) S ABIRNEZ R L7z2s, [FE & BEEORIZIERE - 25
ZRFNAEE DHEAIRON o7z ULOMRNS, #iTId % S RINEHRTHRES W KEROMLHTHL L ST TL
(2B T L AR LTS & 2 JEURHEORE K 3 o0 W] BEVEASRIR S 7.

Stable isotope analysis for verifying the geographical origin of Shirasuboshi
Kyoko KOIZUMI*!, Rumiko NAKASHITA *2. *3, Yaecko SUZUKI *2. *4
*1 Shizuoka Prefectural Research Institute of Fishery
*2 Japan Certification Services

*3 Forestry and Forest Products Research Institute
*#4 National Food Research Institute, NARO
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HAE MR A48, 59, 69-75 (2012)
WEE - MEFSEIRL KL TS & % TR 5 & OSPIEIIE ) > T BEMU R o0 T A
SARHET #L s, o TET LS, GE JEel AT B R e

*1 H ARG — © AR 4t
*2 23T ) TIVT Y et
#3 AL KR b T2 ZE AL BB eI F T2 55 B 3 e
k4R RATREAS A b A IFZE T
*5 (i) TR A IIZERT

AR GEFHD, BHEN, EESN, Bl sAnnl, PR, WHEA, KES) B X OHE (LA - WA - sy - K
P4 - i 4 7V ERIX) TR S N RIEOMEN 2D ¥ TI2OWT, e - BEFMVALZRE L, B o] hEk % Bk
L7z, HARRESPEREZ RS2 L, SOHRIZBWTYS, HFHRLEIPERE L ) bRE - BEFRMAL L IR H0 27 5
7z, HHRNEE 2 BT 5 L, REFMALIZBWCE, HHENPARICRWEEZ R L7z, 72, WHERRKEIT X
SRR AR P DM BN AR & 7z, Bk R IR & 2 R B K DRI 2 EHBOBIRENZ KL Tnb EE 2 bhb.
PLEX D, B - BBRLGEFNARL O 2 M2 2 LIS XY, WPERE & FHRIEOHH ST Tid% , HHREMIZEWTS, V¥
TOREMF R O RENED R S 7z

Tracing the geographical origin of Japanese (Aomori Prefecture) and Chinese apples using stable carbon and oxygen isotope analyses
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Correlation of stable isotope ratios of light elements between ambient water and polished rice, Tsugaru Plain, Aomori Prefecture
Shingo TOMIYAMA *1. *4 Yaeko SUZUKI*2, Rumiko NAKASHITA *3, Yoshio ATIKAWA *4
*1 Mitsubishi Materials Techno Corporation
*#2 National Food Research Institute, NARO
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Proteome analysis of whole and water-soluble proteins in masseter and semitendinosus muscles of Holstein cows
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Carbohydrate Polymers, 87 (2), 1425-1432 (2011)

Enzymatically derived aldouronic acids from Cryptomeria japonica arabinoglucuronoxylan
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A new siderophore isolated from Streptomyces sp TM-34 with potent inhibitory activity against angiotensin-converting enzyme
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Identification of genes involved in the glycosylation of modified viosamine of flagellins in Pseudomonas syringae by mass spectrometry

Masanobu Yamamoto*, Mayumi Ohnishi-Kameyama*, Chi L. Nguyen* *, Fumiko Taguchi* *, Kazuhiro Chiku*
Tadashi Ishii*, Hiroshi Ono*, Mitsuru Yoshida* and Yuki Ichinose * *

* National Food Research Institute, NARO
** Okayama University

bhbhidINETIZ, ¥ NTHAIEE (Pa6605) DTS Y8775V 21) VIidhEs Vo7 BT, WEEOIBI 356 ¥

FHIV-FL)—A-F L) —APSWA RS LETH LI EZHOMICTH L LIS, TORSIBHICHE D 2@ a1 % [H
FELTE72, 4, Pabb050D 7 7Y =) v OREROIERICAKNMICATET 2B A I VOEGHEH), CAHIVTATUF
EIFIZN S BIE TS, vioR & vioM & W) BIETAMFET A 2 L%, ZN5 OJET ORIAERk L BROMTEZ TS A
L7z. %72, Pa6605& 7] UP. syringae [ZJR 3 2 2SRRI AT 22 2 WARIC O W T, Bfli € 3 ¥ B # {51 % Ptab605 & FLig L 7-.
ZOREF, BT I VSIS T3 Pabb0s AL OTRIER ICB VT 75V o) Y ORHARICWETH LT L, EFHI VT
A T ¥ N & FE72 72\ P. syringae pv. syringae B728a Tl 7 7 ¥ = V) » OFESHOFEE DL 5 TV B Z L HBHL TR o 7.

Tt 995 )5 1A Pseudomonas syringae DHEE S v /X7 H 75T =) ¥ OREEE KT %
B E A 3 2 ORI S5 2 B8R T DR E

A A5+, BINEHSE*, ChiL. Nguyen**, HIIEZET** HA ME* A 0 N i
HH o Fox, i BB

* (Hl) RRIPRERE R RS S AT SET
o i LR



124

Journal of Agricaltural and Food Chemistry, 59 (18), 10317-10321 (2011)
Annual Variation of Natural 15N Abundance in Tea Leaves and Its Practicality as an Organic Tea Indicator
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Comparison of liver mitochondrial proteins derived from newborn cloned calves and from cloned adult cattle
by two-dimensional differential gel electrophoresis
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Quantitative analysis of 4-hydroxy-2E-nonenal and 4-hydroxy-2E-hexenal in heated cooking oil
Hiroshi Yada and Mayumi Ohnishi-Kameyama
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Astringency of Kamairi-cha nad Sen-cha
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Crystal structures and chiral recognition of the diastereomeric salts prepared from 2-methoxy-2-(1-naphthyl) propanoic acid
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Increasing the hydrolysis constant of the reactive site upon introduction of an engineered Cys14-Cys39 bond into the ovomucoid
third domain from silver pheasant
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The use of summary statistics for sample size allocation for food composition surveys and an application to the potato group
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Applied Physics Letters, 99 (1), 011913 (2011).
Surface plasmon modes guided by Ga-doped ZnO layers bounded by different dielectrics
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Far-ultraviolet spectroscopy in the solid and liquid states: A review
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Short communication: A feasibility study using simplified near infrared imaging to detect fruit fly larvae in intact fruit
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Determination of crude protein in macaroni products by the combustion method and comparison with the Kjeldahl method: interlaboratory study
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Identification and detection method for genetically modified papaya resistant to papaya ringspot virus YK strain
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Development and evaluation of event-specific quantitative PCR method for genetically modified soybean A2704-12
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Interlaboratory validation of quantitative duplex real-time PCR method for screening analysis of genetically modified maize
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Immunoblotting analysis of nsLTP1 in cereal grains with antiserum raised against recombinant rice nsLTP1
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Interlaboratory study of DNA extraction from multiple ground samples, multiplex real-time PCR, and multiplex qualitative PCR
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CCQM-K86/P113.1: Relative quantification of genomic DNA fragments extracted from a biological tissue
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Cooking and roasting effect on composition and digestibility of common bean proteins
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Effect of antioxidants on heat-induced trans fatty acid formation in triolein and trilinolein
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Rapid Identification of Rice Cultivar “Koshihikari” Using Loop-mediated Isothermal Amplification (LAMP)
Masahiro Kishine, Tomoya Okunishi

National Food Research Institute, NARO



135

Applied Biochemistry and Biotechnology, 166 (7), 1781-1790 (2012)
Improved Ethanol and Reduced Xylitol Production from Glucose and Xylose Mixtures by the Mutant Strain of Candida shehatae ATCC 22984
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Biomass & Bioenergy, 39, 120-127 (2012)
Sweet potato having a low temperature-gelatinizing starch as a promising feedstock for bioethanol production
Sathaporn Srichuwong *1, Takahiro Orikasa*2, Junko Matsuki*!, Takeo Shiina*!, Tooru Kobayashi*3, Ken Tokuyasu *!

*1 National Food Research Institute, NARO
*2 School of Food, Agricultural and Environmental Sciences, Miyagi University
*3 National Agricultural Research Center for Kyushu Region, NARO
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Bioresource Technology, 102, 11183-11188, 2011
Efficient conversion of sugarcane stalks into ethanol employing low temperature alkali pretreatment method
Wu Long*1, Yuan Li*1, Mitsuhiro Arakane *1, Masakazu Ike *1, Masahisa Wada*2, Yoshifumi Terajima*3, Shoko Ishikawa*4, Ken Tokuyasu *1

*1 National Food Research Institute, NARO
*2 Graduate School of Agricultural and Life Sciences, University of Tokyo
*3 Japan International Research Center for Agricultural Sciences
*4 National Agricultural Research Center for Kyushu Okinawa Region, NARO
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Bioresource Technology, 102, 4793-4799, 2011
Low temperature alkali pretreatment for improving enzymatic digestibility of sweet sorghum bagasse for ethanol production
Wu Long *1, Mitsuhiro Arakane * !, Masakazu Ike * 1, Masahisa Wada*2, Tomoyuki Takai *3, Mitsuru Gau*3, Ken Tokuyasu *!

*1 National Food Research Institute, NARO
*2 Graduate School of Agricultural and Life Sciences, University of Tokyo
*3 National Agricultural Research Center for Kyushu Okinawa Region, NARO
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Bioresource Technology, 102, 6502-6507, 2011
DiSC (direct saccharification of culms) process for bioethanol production from rice straw

Jeung-yil Park*, Masakazu Ike*, Mitsuhiro Arakane *, Riki Shiroma*, Yuan Li*, Yumiko Arai-Sanoh* *
Motohiko Kondo* *, Ken Tokuyasu *

* National Food Research Institute, NARO
** National Institute of Crop Science, NARO
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International Journal of Food Science and Technology, 46 (12), 2628-2633 (2011)
Effect of debranching and heat-moisture treatment on the properties of Thai rice flours
Prajongwate Satmalee*- * * | Junko Matsuki* *
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Journal of Bioscience and Bioengineering, 111 (6), 682-686 (2011)

Bioethanol production from rice straw by a sequential use of Saccharomyces cerevisiae and Pichia stipitis
with heat inactivation of Saccharomyces cerevisiae cells prior to xylose fermentation

Yuan Li, Jeung-yil Park, Riki Shiroma, Ken Tokuyasu
National Food Research Institute, NARO
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Starch/Stirke, 64 (6), 452-460 (2012)

Effect of lime treatment and subsequent carbonation on gelatinization and saccharification of starch granules
Junko Matsuki, Jeung-yil Park, Riki Shiroma, Masakazu Ike, Kazutaka Yamamoto, Ken Tokuyasu
National Food Research Institute, NARO
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Physico-Chemical Properties of Distillation Wastes from Bio-Ethanol Production and their Potential for Arable Land Application
Masayuki Tani*, Taku Kato*, Fumihito Miyatake *, Masanori Koike *, Ken Tokuyasu* *

* Department of Agro-Environmental Science, Obihiro University of Agriculture and Veterinary Medicine
** National Food Research Institute, NARO
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Influence of starch gelatinization and the following enzymatic treatments on the solubility of rice protein

Hiroyuki Yano*1. *2, Masahiko Takeuchi*3, Sumie Kato-Emori*4, Yoshinori Wagatsuma*>, Keiya Taguchi*6, Yoshiaki Okazawa* 6
Kenichi Nishizawa*3, Shigeru Kuroda*2 *7

*1 National Food Research Institute, NARO
*2 National Institute of Crop Science, NARO
*3 Agriculture and Technology Institute of Nagano Farmers
*4 Research Station, Tokita Seed Co., Ltd.
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*6 Nagano Kono Co., Ltd.
*7 Bio-oriented Technology Research Advancement Institution, NARO

HARE N bY445E 18 (2), 103-109 (2011)
AL 70574 I 7 ATFEENOL Y NIGERE Y ¥ 737 B ORI
flele Hag*, R BAEx PR BT

* () REBERRRE R AR S A JE T
Rl ESVACSE S SR A SO

AL 70FFIZADTEHEEMVLZEICXY, IYNICEHEERD IGEMA yznaﬁwﬁ%Mﬁﬁ(va&/ LRAT) %
fTofz. VYNHFXYHWENS o7 AN L, —RICKR P ZRICELIRIC & ) 58 L 72%, VN7 LV ¥ —BRIE % 1
WA A Tuy FEfTo 7z ROMRE, —RIGA A7 Tay MEFTIZLD, &ﬁﬁ@gm G YT AR SN F e,
CURTEEAIKIN L T U I 7 ADTFEERAADELT LIV ) — LA ORI, ﬁ%7v»7/fﬁé&yl% B HLIgE
G ORI EEUCHEBO ARy P SN, BRIHENZZARY b0 o H, WS OPRFMRIIS a7 ) v & Uy T
2=y FHEVIETAV T+ —LTholz. T2, t/’)/#3%7//\7T£&$EI_JSE%%OZ%/ l\?b?]‘ﬁtﬂéht_&#% e
DN UMY N BOIFENRE SN, TNSDFRNS, SROT VT — AFETIC L VRS NRRIE, Vo oM
IgE#SE Y Y87y TOMEIZERT 57203 TR, YNOKA ZGEIZBIT 5 IgER& 9//\7&0)/\‘)3‘— PERZ 4
TABIC L ETHH EMEFTE B,

Proteomic identification of IgE-binding proteins in buckwheat
Rie Satoh*, Rika Nakamura* *, Reiko Teshima* *

* National Food Research Institute, NARO
** National Institute of Health Sciences



140

Food Chemistry, 132 (2), 865-872 (2012)
Antioxidant behavior of carotenoids highly accumulated in HepG2 cells.
Irwandi JASWIR, Miyuki KOBAYASHI, Toshie KOYAMA, Eiichi KOTAKE-NARA, Akihiko NAGAO
National Food Research Institute, NARO

THEBEMATT ) A FIZOWT, HepG2t M IFAIBNIC S TR L 2R T ICB T 2B B H 2 a- b2 7 20—
NVERBEREFE L #EEhTews e MFBOERE L) SWRETHITT /4 Fla- a7 20—V E2AIBNICERS ¢,
tert- 7F )V FONRLFF Y FICBBELBILA N LV AZAMLL. f-70F7 Y (>26nmol/mg ¥ ¥ /827) LT AT FH U F v
(>1.8nmol/mg ¥ ¥ /37 ) A MICHREEBILAZ TR L7225, -2V T MY F e VT A Y3l L edh 572 a- b2 7 x
0 —)VIZSEE IR EBMAL 2 BIH L, 2 1C501130.16 nmol/img 7 ¥ 7327 Th o7z, VaxypPsoras /4 FEkFo-ba 7«
O— VIEEREFHRIC BT Tt ¥ v 5y Ml RS o/ MBNTOATT ) 4 FOPIELEENILY KV — AR —iF
WRTHE SN TVD DL IHF IR L > Tz, BB TROZSNPIBILET e FORBEANED LD b Y 25 5
PIZOVTII G RO LETHS ).

HepG2MIENIZEAG L 7/ EE A 1 7/ A N OHUERILZEE)
Irwandi JASWIR, /MhAW &, /ML KR, ER HE

(k) BEOTFAERE RO AR A IFSE T

HEMERT A P ORIBYETIC X 2 HFEOT 7 ¥ 24780 ZAL
mh =24, BRSO 5 B TR AR OKES FIE AR, HE s
(fh) FRATFHSHE £ A S I FE

20104E 6 Ao 30 HMERL 727 =77 ¥ 7 — FO#REZIT T, 2010F1VTICEMERT A 2 RIFICKET Lz, ZOWET
T, FRN—VICHE R = 2 — %3, MBS EMERY A MIFET 2 0HE o3 Le, /2, R—Y T LIzBE
WD) ¥ 7 2T T, SHMEPERE RS ) RERMUICL H L ERIR L. COYRIOHIHRTT 7 & AR & i L
722, NEPSMON—IUNFEINDEMFEHML, KEUNOR— T OREEAHZ Tz ZoRERD»S, il
FA P OFEEAF EL, HEDAOHTH2ER BB L 2X—VOEREICROERT A kol E2ONL. T2, REF—
7= FIZHEBRUAOHED BN TETWE0OT, HEIHROZMERY A MIHEANOEFEPMET L CEEZ2bN5.

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 Food Research Institute, NARO

Biocontrol Science 16 (2), 79-83 (2011)
Decontamination Effect of Milling by Jet Mill on Bacterium in Rice Flour
Itaru Sotome, Daisuke Nei, Masuko Tsuda, Mohammed Sharif Hossen, Makiko Takenaka, Hiroshi Okadome, Seiichiro Isobe
National Food Research Institute, NARO
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Bioscience Biotechnology and Biochemistry, 75 (7), 1240-1244 (2011)

Identification of 2,4-dihydroxy—2,5-dimethyl-3 (2H) -thiophenone as a low —~molecular-weight yellow pigment in soy sauce
Miki Satoh*, Yuri Nomi*, Masatsune Murata*, Shinji Yamada*, Makiko Takenaka* * , Hiroshi Ono* *

* Ochanomizu Univercity
** National Food Research Institute, NARO
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Japan Journal of Food Engineering (HAfh T424%3%), 12 (1), 29-35 (2011)
Effect of Particle Size of Different Crop Starches and Their Flours on Pasting Properties
Md. Sharif Hossen*- * * | Itaru Sotome *, Makiko Takenaka*, Seiichiro Isobe*: * * Mitsutoshi Nakajima*- * * and Hiroshi Okadome*

* National Food Research Institute, NARO
** Graduate school of Life and Environmental Sciences, University of Tsukuba
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The effect of particle size reduction on the pasting properties of rice, wheat, corn (maize), potato, sweet potato,
and cassava starches was elucidated. Before pulverizing, the mean particle size and the pasting properties of the starches differed by crop.
With increased pulverizing, the mean particle size decreased in all flours (to <10 um) and the pasting properties converged.
Commercial flours containing the larger starch granules have the higher starch damage after pulverization.
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Phytotherapy Research,

Bile acid-binding ability of Kaki-tannin from young fruits of persimmon in vitro and in vivo
Kenji Matsumoto *!1, Shinichiro Yokoyama*?2, Akio Kadowaki*3, Natsumi Ozaki*3, Nobuki Gato *3, Makiko Takenaka**, Hiroshi Ono**
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*2 Gifu Prefectural Research Institute for Bioengineering
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*4 National Food Research Institute, NARO
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HA SR L5468, 58 (11), 537-541 (2011)
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Evaluation of Polyphenol Content and Other Properties of 16 Cultivars/Strains of Yacon
Makiko Takenaka* , Kazuko Nanayama* and Eiichi Inoue® *

* National Food Research Institute, NARO
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Food Science and Technology Research, 18 (1), 7-15, 2012
Application of nanofiltration to recover benzoic acid from cranberry juice
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The degradation of DNA molecules by reactive oxygen species and the protective activity of naturally occurring antioxidants drived from foods
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* National Food Research Institute, NARO
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Biotechnology Progress, 27 (6), 1785-1792 (2011)
The potential of spatially resolved spectroscopy for monitoring angiogenesis in the chorioallantoic membrane

Eva Verhoelst*1, Flip Bamelis*1, Bart De Ketelaere *1, Nghia Nguyen Do Trong *1
Josse De Baerdemaeker* !, Wouter Saeys*1, Mizuki Tsuta*2, Eddy Decuypere *3
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Predicting the buckwheat flour ratio for commercial dried buckwheat noodles based on the fluorescence fingerprint
Mario Shibata*!, Kaori Fujita*1, Junichi Sugiyama*!, Mizuki Tsuta*!, Mito Kokawa*2, Yoshitane Mori*3, Hiroshi Sakabe *3

*1 National Food Research Institute, NARO
*2 Graduate School of Agricultural and Life Sciences, The University of Tokyo
*3 Food and Agricultural Materials Inspection Center
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Prediction of optimal cooking time for boiled potatoes by hyperspectral imaging
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Viscoelastic Properties and Air-bubble Structure of Bread Containing Gelatinized Rice Porridge
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* National Food Research Institute, NARO
** Graduate School of Agricultural and Life Sciences, The University of Tokyo
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Non-destructive Measurement of Deoxynivalenol in Wheat Flour Using Fluorescence Fingerprinting
Kaori Fujita, Mizuki Tsuta, Junichi Sugiyama, Masayo Kushiro, Mario Shibata

National Food Research Institute, NARO
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Visualization of gluten and starch distributions in dough by fluorescence fingerprint imaging
Mito Kokawa*: * * Kaori Fujita* *, Junichi Sugiyama* *, Mizuki Tsuta* *, Mario Shibata* *, Tetsuya Araki*, Hiroshi Nabetani *- * *

* Graduate School of Agricultural and Life Sciences, The University of Tokyo
** National Food Research Institute, NARO
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Journal of Cereal Science, 55, 15-21 (2012)

Quantification of the distributions of gluten, starch and air bubbles in dough at different mixing stages by fluorescence fingerprint imaging
Mito Kokawa*: * * Kaori Fujita* *, Jun'ichi Sugiyama* *, Mizuki Tsuta* *, Mario Shibata* *, Tetsuya Araki*, Hiroshi Nabetani*. * *

* Graduate School of Agricultural and Life Sciences, The University of Tokyo
** National Food Research Institute, NARO
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Analytical Sciences, 28 (1), 61-64 (2012)

Gold nanoparticles as localization markers for direct and live imaging of particle absorption through a caco-2 cell
monolayer using dark-field microscopy.
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* National Food Research Institute, NARO
** National Institute for Materials Science
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Biochemistry, 51 (1), 32-42

Evaluation of Temperature Effect on the Interaction between f -Lactoglobulin
and Anti- f -lactoglobulin Antibody by Atomic Force Microscopy

Jun'ichi Wakayama, Shigeru Sugiyama
National Food Research Institute, NARO
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Ultrastructural Analysis of Buckwheat Starch Components Using Atomic Force Microscopy
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Microscopy and Microanalysis, 17 (4) (2011)
Karyotype Analysis of Buckwheat Using Atomic Force Microscopy
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** National Food Research Institute, NARO
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Karyotyping of Barley Chromosomes by a New Fluorescence Banding Technique Combined with Scanning Probe Microscopy
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* National Food Research Institute, NARO
** Hiroshima Prefectural University
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Biomass & Bioenergy, 37, 188-195 (2012)

A techno-economic and environmental evaluation of the life cycle of bioethanol produced from rice straw by RT-CaCCO process
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Evidence of the existence and the stability of nano-bubbles in water
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Influence of impact stress on the postharvest physiological and chemical properties of cabbage heads
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Evaluation of a novel soybean oil-based surfactant for fine emulsion preparation
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*1 National Food Research Institute, NARO
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Processing conditions, rice properties, health and environment
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Japan Agricultural Research Quarterly, 46 (1), 41-57 (2012)
A Review of life cycle assessment (LCA) of bioethanol from lignocellulosic biomass
Poritosh Roy *, Ken Tokuyasu*, Takahiro Orikasa* *, Nobutaka Nakamura*, Takeo Shiina*
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** School of Food, Agriculture and Environmental Sciences, Miyagi University
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Journal of Environmental Management, 93, 218-224 (2011)

Life cycle of meats: An opportunity to abate the greenhouse gas emission from meat industry in Japan
Poritosh Roy *, Takahiro Orikasa* * , Manasikan Thammawong *, Nobutaka Nakamura®, Qingyi Xu*, Takeo Shiina*

* National Food Research Institute, NARO
** School of Food, Agriculture and Environmental Sciences, Miyagi University

HAREINTEE SN B8R 3SHEOARN (B, KK, 1) I22oWT, 94 7% 4 2 VCo,2 B L, HEIRL. FoOfk%E,
BAEAEED 720 O COMEMRIE, A, KA, FHT, ThZENh, 60, 69, 356kgCOreqkg Tho7z. T/, Hfny vy
W72 0 TlE, BRA<KR<<ERTH o775, BT A VF—47-0) Tk, KR<BRA<FWE R -7 BUEOEROBAR (&
IANE—=DI0%) BLOBIA Y — > (A :366%, KA :439%, FH :195%) 5, BAR% WHO OHERETH 2 Bl
HEROVAREIZHS T (BT A NVF—m22) 2 & T, 54,00,000 t-CO,-eq/year DIHERH 7 X OFIHAT HE & AT S iz,

BHOLCA — HERIZBIT 2 LNFEED H O CO2HF i Hll ik > ] R —
Poritosh Roy*, #i% H#**, Manasikan Thammawong*, AT EE*, MEHE*, Mg me*

" () EEFREHE LSS SRR ZE T
R RO D

Journal of Miyagi University, School of Food, Agricultural and Environmental Sciences, 5 (1), 35-42 (2011)
Analysis of changes in moisture content and L-ascorbic acid of sweet potatoes during hot air drying
Takahiro Orikasa*1, Takeo Shiina*2, Akio Tagawa*3
*1 School of Food, Agriculture and Environmental Sciences, Miyagi University
*2 National Food Research Institute, NARO
*3 Graduate School of Horticulture, Chiba University
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HA b Teaat, 58 (7)., 284-290 (2011)
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Leaching Losses of Potassium during Soaking in Hot Water and Application of Microwave for Blanching Potatoes

Yasumasa Ando *!1, Takahiro Orikasa*Z, Takeo Shiina*3, Itaru Sotome *3, Seiichiro Isobe *3, Yoshiki Muramatsu *4, Akio Tagawa*!

*1 Graduate school of Horticulture, Chiba University
*2 Department of Environmental Sciences School of Food, Agriculture and Environmental Sciences, Miyagi University
*#3 National Food Research Institute, NARO
*4 Department of Food Science and Technology, Faculty of Bioindustry, Tokyo University of Agriculture

WoWZE, 21 (1), 11-16 (2012)
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A newly proposed protocol for measuring the Brix value of the storage root of 1-year-old asparagus
Hiroaki Kitazawa* !, Satoru Motoki*2, Atsushi Yamasaki*3, Atsuko Uragami*4
*1 National Food Research Institute, NARO
*2 Nagano Vegetable and Ornamental Crops Experiment Station

*3 National Institute of Tohoku Agricultural Research Center
*4 National Institute of Vegetable and Tea Science
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HAME okt dr, 81 (1), 77-82 (2012)
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Effect of Activated Carbon Application on the Growth and Yield of Soybean in the Field of Continuous Beans Cropping

Satoru Motoki *1, Eiji Nishihara*2, Hiroaki Kitazawa*3, Yasushi Kyutoku **, Takayoshi Uehara *5, Kazuhiro Yagasaki*!
Hiroaki Sakai*1, Isao Shigemori*!

*1 Nagano Vegetable and Ornamental Crops Experiment Station
*2 Faculty of Agriculture, Tottori University
*3 National Food Research Institute, NARO
*4 Jichi Medical University
*5 Nagano Agricultural Experiment Station

Applied and environmental microbiology, 77 (3): 1021-1032 (2011)
Modeling of pathogen survival during simulated gastric digestion
Shige Koseki, Yasuko Mizuno and Itaru Sotome

National Food Research Institute, NARO
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Effect of temperature on gelatinization and retrogradation in high hydrostatic pressure treatment of potato starch—water mixtures

Kiyoshi Kawai*1, Ken Fukami*2 and Kazutaka Yamamoto *3

*1 Graduate School of Biosphere Science, Hiroshima University, *2 San-ei Sucrochemical Company Limited
*3 National Food Research Institute, NARO
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Journal of Cereal Science, 54 (2), 229-235 (2011).
Effects of two novel Wx-Al alleles of common wheat (Triticum aestivum L.) on amylose and starch properties
Makoto Yamamori* and Kazutaka Yamamoto * *

* National Institute of Crop Science, NARO
** National Food Research Institute, NARO
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Journal of Food Protection, 74 (4), 176-187 (2011)
Modeling and predicting the simultaneous growth of Listeria monocytogenes and natural flora in minced tuna
Shigenobu Koseki*, Yoshiko Takizawa™* *, Satoko Miya* *, Hajime Takahashi* * and Bon Kimura*® *

* National Food Research Institute, NARO
** Tokyo University of Marine Science and Technology

~ 713 & AHIZEIT S L. monocytogenes & F AL & OBIFREBIE T ML L 72, HE2-30TCI28B1F 5 L. monocytogenes £ &
TR E 2 FRFICHEOEELZE L CFNTL2I L2 WL Lz, —EETOATE L, ZETHRERAETIZBVTHEW
HETOWHEZ L FHT A2 L2 hEs L7
=7 ERPIBT LY AT T EHAER O RIEEFHE TV
ANBE O, IR TR, W IR, miAe B, RN JLE

* (Bl BROPRRRE R S AT e T
** QUL R A

Journal of Food Protection, 74 (9), 1536-1542 (2011)
Comparison of two possible routes of pathogen contamination of spinach leaves in a hydroponic cultivation system
Shige Koseki, Yasuko Mizuno and Kazutaka Yamamoto
National Food Research Institute, NARO
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Journal of Food Protection, 74 (9), 1543-1546 (2011)

A survey of iceberg lettuce for the presence of Salmonella, Escherichia coli O157: H7, and Listeria monocytogenes in Japan
Shige Koseki, Yasuko Mizuno, Susumu Kawasaki and Kazutaka Yamamoto
National Food Research Institute, NARO
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Chemical Engineering Science, 66 (12) 5556-5565 (2011)

CFD Analysis of Microchannel Emulsification: Droplet Generation Process and Size Effect of Asymmetric Straight-Through Microchannels
Isao Kobayashi*Z, Goran T. Vladisavljevic * !, Kunihiko Uemura*!, Mitsutoshi Nakajima*1. *3

*1 National Food Research Institute, NARO
*2 Chemical Engineering Department, Loughborough University, UK
*3 Graduate School of Life and Environmental Sciences, University of Tsukuba
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Food Science and Technology Research, 18 (2) 149-156 (2012)

In vitro gastrointestinal digestibility of soybean oil-in-water emulsion droplets stabilized by polyglycerol esters of fatty acid
Zheng Wang *1. #2, Marcos A. Neves* 1. #2, Li-Jun Yin*3, Isao Kobayashi*2, Kunihiko Uemura*2, Mitsutoshi Nakajima*1. *2

*1 Graduate School of Life and Environmental Sciences, University of Tsukuba
*2 National Food Research Institute, NARO
*3 College of Food Science and Nutrition Engineering, China Agricultural University, China
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Journal of Bioscience and Bioengineering, 112 (3) 299-303 (2011)
Emulsion Cultivation: A Miniaturized Library Screening Systems Based on Micro-droplet in Emulsion Medium

Takaaki Kojima*!, Nobuhito Nagao*!, Daisuke Ando*1, Teruyo Ojima*!, Yasuaki Kawarasaki*Z, Isao Kobayashi*3
Mitsutoshi Nakajima*4, Hideo Nakano*!

*1 Graduate School of Bioagricultural Sciences, Nagoya University
*2 Graduate School of Nutritional and Environmental Sciences, University of Shizuoka

*#3 National Food Research Institute, NARO
*4 Graduate School of Life and Environmental Sciences, University of Tsukuba
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Arthrobacter nocotinovorans K-9@ inulin fructotransferase (DFA III-producing)
JEE A
() FEOPRERE £l ke SR 7T
B 125 L 7 DFATIL 4 V) SR & BEE S 2R 8 T K-9RR IS D W T BRI AT - 7245 R, X1 1 Arthrobacter nicotinovorans & [
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540 kDa, 7 ViEED H70kDa L W) i SNz, DO RBRIIRES A v —LifEg s,
Inulin fructotransferase (DFA III-producing) from Arthrobacter nicotinovorans K-9.
Kazutomo Haraguchi

National Food Research Institute, NARO

Journal of Industrial Microbiology & Biotechnology, 39 (2) 307-315 (2012)
Characterization of Candida sp. NY7122, a novel pentose-fermenting soil yeast
Itsuki WATANABE, Akira ANDO, Toshihidle NAKAMURA
National Food Research Institute, NARO
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Acta Crystallographica Section F (2011) F67, 1542-1544
Crystallization and preliminary crystallographic analysis of dextranase from Streptococcus mutans

Nobuhiro Suzuki*!, Young-Min Kim*2, Zui Fujimoto * !, Mitsuru Momma*1, Hee-Kwon Kang *2, Kazumi Funane *3
Masayuki Okuyama *2, Haruhide Mori *2, Atsuo Kimura*2

*1 Biomolecular Research Unit, National Institute of Agrobiological Sciences
*2 Research Faculty of Agriculture, Hokkaido University
*#3 National Food Research Institute, NARO
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Applied and Environmental Microbiology, 77, 6463-6469 (2011)
Phylogenetic analysis of Bacillus subtilis strains applicable to natto (fermented soybean) production
Yuji Kubo*1, Alejandro Rooney *2, Yoshiki Tsukakoshi *3, Rikio Nakagawa * 1, Hiromasa Hasegawa*! and Keitarou Kimura*3

*1 Industrial Technology Institute of Ibaraki Prefecture
*2 Crop Bioprotection Research Unit, National Center for Agricultural Utilization Research, Agricultural Research Service,
U.S. Department of Agriculture
*3 National Food Research Institute, NARO
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Applied and Environmental Microbiology, 77, 8249-8258 (2011)
Mutations Suppressing loss of DegQ function in Bacillus subtilis (natto) poly-gamma-glutamate synthesis
Thi-Huyen Do*, Yuki Suzuki* *, Naoki Abe* *, Jun Kaneko* *, Yoshifumi Itoh*: * * and Keitarou Kimura*

* National Food Research Institute, NARO
** Department of Microbial Biotechnology, Graduate School of Agricultural Science, Tohoku University
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Applied Microbiology and Biotechnology, 93, 1877-1884 (2012)

Extracellular production of cycloisomaltooligosaccharide glucanotransferase
and cyclodextran by a protease-deficient Bacillus subtilis host—vector system

Yasuyuki Kawabata *, Keitarou Kimura* *, Kazumi Funane * *

* Faculty of Food Science and Nutrition, Osaka Shoin Women's University
** National Food Research Institute, NARO
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Biochimica et Biophysica Acta, 1814, 428-434 (2011)
Deletion analysis of regions at the C-terminal part of cycloisomaltooligosaccharide glucanotransferase from Bacillus circulans T-3040

Kazumi Funane *1, Yasuyuki Kawabata*Z2, Ryuichiro Suzuki*!, Young-Min Kim*3. *4 Hee-Kwon Kang *3, Nobuhiro Suzuki*>
Zui Fujimoto *3, Atsuo Kimura*3, Mikihiko Kobayashi *6

*1 National Food Research Institute, NARO
*2 Faculty of Food Science and Nutrition, Osaka Shoin Women's University
*3 Research Faculty of Agriculture, Hokkaido University
*4 KRIBB (Eco-Friendly Biomaterial Research Center, Jeonbuk Branch Institute, Korea Research Institute of Bioscience and Biotechnology)
*5 Protein Research Unit, National Institute of Agrobiological Sciences
*6 Department of Food and Health Science, Jissenn Women's University
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Z D keat HIZIRA L, pHB L OB EWEAMET L7z, Db, R2B X O R3FIZ ClTase 2SR 2 B % 72 DIZUHTH D, R1B
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Food Science and Technology Research, 17, 447-451 (2011)
Loss of y PGA synthesis of Bacillus subtilis (natto) due to IS4Bsul translocation to swrA gene
Keitarou Kimura, Lam-Son Phan Tran and Kazumi Funane
National Food Research Institute, NARO
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D swiA B T~NOIF AL, ZOTHICH % min) HETOBRBUTEEEZ LIZLTCwhwEEz bh7:. 2874 51, NAEMI6HE
(minJ::Spe) THIZR S N7ZMILEF) B EANAFIS IR CIIBIBR SN Ao 205 TH B, T4 13817212 mind BIE T 23 PGA 2
ETHHI LEHDITT-

IS4Bsul @D swrA BIET~DOFF AN L > THI X ENLMEHARY - y -7V 5 I VBEKKIE

v, M RsE

AMTERIS, SA2vay 777 bT
(BR) BEOTFHAE RO A A IFSE T



158

Proteins, 80, 722-732 (2012)

Crystal structure of bacteriophage FNIT1 zinc peptidase PghP that hydrolyzes gamma-glutamyl linkage of bacterial poly-gamma-glutamate
Zui Fujimoto * and Keitarou Kimura* *

* Protein Research Unit, National Institute of Agrobiological Sciences
** National Food Research Institute, NARO
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Applied Microbiology and Biotechnology, 93, 655-669 (2012)

Enzymatic properties of the glycine D-alanine aminopeptidase of Aspergillus oryzae and its activity profiles
in liquid-cultured mycelia and solid-state rice culture (rice-koji).

Junichiro Marui*1, Mayumi Matsushita-Morita*1, Sawaki Tada*!, Ryota Hattori*1, Satoshi Suzuki*!, Hitoshi Amano *2
Hiroki Ishida*3, Youhei Yamagata *4, Michio Takeuchi**, Ken-Ichi Kusumoto *1

*1 National Food Research Institute, NARO
*2 Amano Enzyme Inc.
*3 Gekkeikan Sake Co., Ltd.
*4 Department of Applied Molecular Biology and Biochemistry, Tokyo University of Agiculture and Technology

S127 73V =BT A7) V-D-TI=VT I/ RTFF—+¥ (GdaA) % I — F§ % gdaA#Ia 175, HEEHARETH 5
Aspergillus oryzae (2B W TR S N7z, FMEEHE L2 T A BN Ochrobactrum anthropi D D-7 X/ RTF ¥ —¥ L 7 3 7 WBEH| T
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Bioscience, Biotechnology, Biochemistry, 75 (4), 662-668 (2011)
Enzymatic properties of the recombinant serine-type carboxypeptidase OcpC, which is unique to Aspergillus oryzae

Hiroto Morita*!, Haruka Abo*1, Ayako Okamoto *1, Hiroshi Maeda*!, Youhei Yamagata*!, Ken-Ichi Kusumoto*2
Hitoshi Amano *3, Hiroki Ishida*4 and Michio Takeuchi*!

*1 Department of Applied Molecular Biology and Biochemistry, Tokyo University of Agiculture and Technology
*#2 National Food Research Institute, NARO
*3 Amano Enzyme Inc.
*4 Gekkeikan Sake Co., Ltd.
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Food Science and Technology Research, 18 (1), 83-90 (2012)

Comparison of acid phosphatase gene expression profiles in solid-state rce and soybean cultures of an Aspergillus oryzae strain
with low acid phosphatase activity (KBN8048): implications for miso brewing

Junichiro Marui*1, Sawaki Tada*!, Mari Fukuoka*1, Satoshi Suzuki*1, Ryota Hattori *!, Yutaka Wagu*Z, Yohei Shiraishi *2
Noriyuki Kitamoto *3, Tatsuya Sugimoto** and Ken-Ichi Kusumoto *!

*1 National Food Research Institute, NARO
*2Bio'c
*3 Food Research Center, Aichi Industrial Technology Institute
*4 Nakamo
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Food Science and Technology Ressearch, 18 (1), 59-65 (2012)

Disruption and overexpression of acid phosphatase gene (aphA) from a miso koji mold, Aspergillus oryzae KBN630,
and characterization of the gene product

Shoko Yoshino-Yasuda*1, Osamu Hasegawa*!, Yoshimi Iga*2, Yohei Shiraishi*2, Yutaka Wagu *2, Tohru Suzuki*3
Tatsuya Sugimoto *4, Ken-Ichi Kusumoto *?, Masashi Kato*¢ and Noriyuki Kitamoto *!

*1 Food Research Center, Aichi Industrial Technology Institute
*2Bio'c
*3 The United Graduate School of Agricultural Science, Gifu University
*4 Nakamo
*5 National Food Research Institute, NARO
*6 Department of Applied Biological Chemistry, Faculty of Agriculture, Meijo University

DRI FHF R R T H B A. oryzae KBN63ODIRYES 2 7 7 & — ¥ ABIZT (aphA) %, IEAERHFE S AR EAZ T EIPH &2 Fv C
BB SN dr o FIBERICB T 2RISR 7 7 ¥ — VA ERIE, BAR

WL 72, FEE T, BERE LoEFICESE
Hed#80% & 7% 72, A. oryzae TEFIEIZ T D70 E— ¥ #FIH L, AphAEEH % A. oryzae TR L7258, K2 swd %
LRI L7z, AphAR%EFIE, 58.07°565.0 kDad 7 FoA A L, BULDREpHIE4.0, Fi#iEIZ40C TH- 7. AhpAfEH
WEBEERAMELE LTV SN GMP R IMP 20 5 068 ) © e % 5 2 1512 R L7z,

BRI B IR R KBNG3OD YR 2 7 7 & — ¥iltfZ - (aphA) OREE, S8BT, MARF-IEY OFFE R

ZHOEFFL RAN O #EL R R O TR ORIA ER SR s
AR G MR S, M ke, JuA HifTl

LRI R SEBAN T S LRl > & —
RS YLy
3 I R EA R S o bif T
4o 7 RS
#5 (fl) REUPEERE AR EIFIET
6 FIR A SRR

Journal of Applied Glycoscience, 58, 31-34 (2010)
Enzymatic production of Glucosylxylose using a cellobiose phosphorylase-yeast combined system

Akio Kumagai*, Sawaki Tada* *, Kouichi Nozaki*, Masahiro Mizuno*, Takahisa Kanda*, Satoshi Suzuki* *
Kenichi Kusumoto* *, Takashi Sasaki*, Yutaka Kashiwagi* * and Yoshihiko Amano*

* Department of Chemistry and Material Engineering, Faculty of Engineering, Shinshu University
** National Food Research Institute, NARO
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B G HFTET I 7ERGS, 76, 33-38 (2012)
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The decreasing effect of soy sauce refuge by degradation with plant cell wall hydrolyzing enzymes and culture of filamentous fungi

Ryota Hattori *, Ken-Ichi Kusumoto*, Satoshi Suzuki*, Noriyuki Kitamoto* * and Yutaka Kashiwagi*

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

Acta Horticulturae 907, 367-370 (2011)

Microarray analysis of blue or yellow weak light effect to genes in arabidopsis
Rimi OKUSHIMA *1, Sadanori SASE*!, Yumiko IWAHASHI*!, Yoshinori MURATA *2, Naoya FUKUDA *3

*1 National Food Research Institute, NARO
*2 Japan International Reserach Center for Agricultural Sciences
*3 University of Tsukuba

Arabitopsis # 5§ 7V —XiZAf T u—F 4 P FTEIEL, TORBEDNAYA 707 LA 2 VTR, 42% O#EFI1E4 =
U—5 4 NN TEORBITHEIN, 38% DBIETBT N —F4 P FTHERAISFEINS. TR T, 2/ EFHESFES N
BRI, A Z0—5 4 MTTIE498M, 7V —F 4 +FTlk652MTdHh - 7z

7NV —F7034 20— P T THHLTWET IFE N TV ADBEBETO~A 707 L A4 &7t
PG MLSesl M RS, AARISETL NH Rl fRH Edes
*L(HR) BEAFRRAE A S JE
2 () IR EEAROKPESERI S £ > & —

*3 SR



162

Applied and Environmental Microbiology 77, 437-4382 (2011)

Involvement of the azorhizobial chromosome partition gene (parA) in the onset of bacteroid differentiation during
Sesbania rostrata stem nodule development

Chi-Te Liu*!, Kyung-Bum Lee *2, Yu-Sheng Wang *3, Min-Hua Peng *3, Kung-Ta Lee *3, Shino Suzuki **
Tadahiro Suzuki*®, Hiroshi Oyaizu *6

*1 Institute of Biotechnology, National Taiwan University (Taiwan)

*2 Center for Information Biology and DNA Data Bank of Japan (DDBJ), National Institute of Genetics
*3 Department of Biochemical Science and Technology, National Taiwan University (Taiwan)
*4]. Craig Venter Institute (USA)

*5 National Food Research Institute, NARO
*6 Biotechnology Research Center, The University of Tokyo
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*1 Institute of Biotechnology, National Taiwan University (Taiwan)
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Chem-Bio Inform J. 11, 41-51 (2011)
Gene expression profile of MAP kinase PTC1 mutant exposed to deoxynivalenol
Tadahiro Suzuki, Yumiko Iwahashi
National Food Research Institute, NARO
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J Agric Food Chem. 59, 7145-7154, (2011).
Gene expression profiles of yeast Saccharomyces cerevisiae sodl caused by PAT toxicity, and evaluation of recovery potential of ascorbic acid
Tadahiro Suzuki, Yumiko Iwahashi
National Food Research Institute, NARO
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Applied Microbiology and Biotechnology, 93 (4), 1513-1522 (2012)
Discovery of nigerose phosphorylase from Clostridium phytofermentans
Takanori Nihira*: * *  Hiroyuki Nakai*. * * Kazuhiro Chiku* and Motomitsu Kitaoka*

* National Food Research Institute, NARO
** Faculty of Agriculture, Niigata University
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Bioscience, Biotechnology and Biochemistry, 76 (2), 343-348 (2012)
Characterization of a bacterial laminaribiose phosphorylase
Motomitsu Kitaoka, Yasuyuki Matsuoka, Kiyotaka Mori, Mamoru Nishimoto, Kiyoshi Hayashi
National Food Research Institute, NARO
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Carbohydrate Research, 346 (15), 2432-2436 (2011)
One-pot enzymatic production of 2-acetamido-2-deoxy-D-galactose (GalNAc) from 2-acetamido-2-deoxy-D-glucose (GIcNAc)
Kousuke Inoue, Mamoru Nishimoto, Motomitsu Kitaoka
National Food Research Institute, NARO
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BRDPFEAEL W S ZOFHBHRENTWS, N-TEYF VAT M IV EERT A0, BEICHFIELTVWAN-Tt
FNITNVAFIUHPOLET A ZARDT S 27 F-N-EF—2A/5 27 F-N-UF —ATRKICHG T2 3008EEZHVTT VR
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Carbohydrate Research, 350, 94-97 (2012)
3-0-a-D-Glucopyranosyl-L-rhamnose phosphorylase from Clostridium phytofermentans
Takanori Nihira*- * *, Hiroyuki Nakai*- * * and Motomitsu Kitaoka*

* National Food Research Institute, NARO
** Faculty of Agriculture, Niigata University
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Glycobiology, 22 (3), 361-368 (2012)

Bifidobacterium longum subsp. infantis uses two different f -galactosidases for selectively degrading type-1
and type-2 human milk oligosaccharides

Erina Yoshida*!, Haruko Sakurama*!, Masashi Kiyohara* !, Masahiro Nakajima*2, Motomitsu Kitaoka*2, Hisashi Ashida*3, Junko Hirose **
Takane Katayama*!, Kenji Yamamoto *! and Hidehiko Kumagai*!

*1 Research Institute for Bioresources and Biotechnology, Ishikawa Prefectural University
*#2 National Food Research Institute, NARO
*3 Graduate School of Biostudies, Kyoto University
*4 Department of Life Style Studies, University of Shiga Prefecture
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Journal of Applied Glycoscience, 58 (3), 107-114 (2011)
Mutational analysis of fungal family 11 xylanases on the pH optimum determination
Shinya FUSHINOBU *, Takeo UNO*, Motomitsu KITAOKA * *, Kiyoshi HAYASHI * *, Hiroshi MATSUZAWA * and Takayoshi WAKAGI*

* Department of Biotechnology, The University of Tokyo
** National Food Research Institute, NARO
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Journal of Applied Glycoscience, 58 (3), 115-118 (2011)
p-Nitrophenyl £ -glycosides of f -1,4-gluco/xylo-disaccharides for the characterization of subsites in endo-xylanases
Mamoru Nishimoto, Atsushi Kobayashi, Yuji Honda, Motomitsu Kitaoka, Kiyoshi Hayashi
National Food Research Institute, NARO
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Journal of Applied Glycoscience, 58 (3), 125-127 (2011)
An enzymatic colorimetric quantification of orthophosphate
Bingxue Li*: * * Takanori Nihira*, Hiroyuki Nakai*, Mamoru Nishioto*, Motomitsu Kitaoka*

* National Food Research Institute, NARO
** Shenyang agricultural University
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Journal of Applied Glycoscience, 58 (3), 91-97 (2011)
Interactions between glycoside hydrolase family 94 cellobiose phosphorylase and glucosidase inhibitors

Shinya FUSHINOBU *, Masafumi HIDAKA *, Andressa M. HAYASHI *, Takayoshi WAKAGI*
Hirofumi SHOUN* and Motomitsu KITAOKA * *

* Department of Biotechnology, The University of Tokyo
** National Food Research Institute, NARO
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Self-transferring product inhibition observed during the hydrolysis of aryl- f -glucopyranosides
by a f -glucosidase from Agrobacterium tumefaciens

Motomitsu Kitaoka®, Tomoya Takahashi*, Li Ying*- * * and Kiyoshi Hayashi*

* National Food Research Institute, NARO
** China Agricultural University
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Journal of Molecular Catalysis B: Enzymatic, 74 (1-2), 97-102 (2012)
Identification of amino acid residues determining substrate preference of 1,3- f§ - galactosyl-N-acetylhexosamine phosphorylase
Mamoru Nishimoto*, Masafumi Hidaka* *, Masahiro Nakajima*, Shinya Fushinobu* * , Motomitsu Kitaoka*

* National Food Research Institute, NARO
** The University of Tokyo
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Physiology of the consumption of human milk oligosaccharides by infant-gut associated bifidobacteria

Sadaki Asakuma*!, Emi Hatakeyama *2, Tadasu Urashima*Z, Erina Yoshida*3, Takane Katayama*3, Kenji Yamamoto *3
Hidehiko Kumagai*3, Hisashi Ashida*4, Junko Hirose *5 and Motomitsu Kitaoka*6

*1 National Agricultural Research Center for the Hokkaido Region, National Agriculture and Food Research Organization
*2 Obihiro University of Agriculture and Veterinary Medicine
*3 Research Institute for Bioresources and Biotechnology, Ishikawa Prefectural University
*4 Graduate School of Biostudies, Kyoto University
*5 Department of Life Style Studies, University of Shiga Prefecture
*#6 National Food Research Institute, NARO
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An a-N-acetylgalactosaminidase from infant-associated bifidobacteria belonging to a novel glycoside hydrolase family 129 is implicated
in an alternative mucin degradation pathway

Masashi Kiyohara*!, Takashi Nakatomi*!, Shin Kurihara*!, Shinya Fushinobu *2, Hideyuki Suzuki*3, Tomonari Tanaka*3
Shin-ichiro Shoda*4, Motomitsu Kitaoka*5, Takane Katayama*®, Kenji Yamamoto *% and Hisashi Ashida*1

*1 Graduate School of Biostudies, Kyoto University
*2 Department of Biotechnology, The University of Tokyo
*3 Graduate School of Science and Technology, Kyoto Institute of Technology
*4 Graduate School of Engineering, Tohoku University, *5 National Food Research Institute, NARO
*6 Research Institute for Bioresources and Biotechnology, Ishikawa Prefectural University
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Synthesis of novel thioglycoside analogs as the substrates and/or the inhibitors of cellobiohydrolases
Takeshi Terauchi*, Yoshiyuki Koyama* *, Sachiko Machida*, Takafumi Kasumi* * and Shiro Komba*

* National Food Research Institute, NARO
** Enzymology and Molecular Biology Laboratory, Department of Agricultural and Biological Chemistry, Nihon University
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Journal of Bioscience and Bioengineering, 113 (6) 715-718 (2012)
Biochemical Characterization of L-Arabitol 2-Dehydrogenase from Pantoea ananatis
Yoshikiyo Sakakibara and Kyoko Torigoe
National Food Research Institute, NARO
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Lipid peroxidation modification of protein generates Ne- (4-oxononanoyl) lysine as a pro-inflammatory ligand

Takahiro Shibata*!, Yuuki Shimozu*!, Chika Wakita*!, Noriyuki Shibata*2, Makio Kobayashi *2, Sachiko Machida*3
Xiaochun Zhu*4, Lawrence M. Sayre *4 and Koji Uchida*!

*1 Graduate School of Bioagricultural Sciences, Nagoya University
*2 Department of Pathology, Tokyo Women's Medical University
*3 National Food Research Institute NARO
*4 Department of Chemistry, Case Western Reserve University
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Identification of 4-hydroxy-2-nonenal-histidine adducts that serve as ligands for human lectin-like oxidized LDL receptor-1

Miyuki Kumano-Kuramochi*, Yuuki Shimozu* *, Chika Wakita* *, Mayumi Ohnishi-Kameyama*, Takahiro Shibata* *, Shigeru Matsunaga*
Yuko Takano-Ishikawa*, Jun Watanabe *, Masao Goto*, Qiuhong Xie*, Shiro Komba*, Koji Uchida* * and Sachiko Machida*

*1 National Food Research Institute NARO
*2 Graduate School of Bioagricultural Science, Nagoya University
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Applied and Environmental Microbiology 77 (22). 8181-8183. (2011)
Scandium Stimulates the Production of Amylase and Bacilysin in Bacillus subtilis
Takashi Inaoka* and Kozo Ochi* *

* National Food Research Institute, NARO
** Hirosima Institute of Technology
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ChemBioChem, 12 (18), 2767-2773 (2011)

Epoxyquinone Formation Catalyzed by a Two-Component Flavin-Dependent Monooxygenase Involved
in Biosynthesis of the Antibiotic Actinorhodin

Takaaki TAGUCHI*!, Susumu OKAMOTO *2, Kimiko HASEGAWA *3, Koji ICHINOSE *1

*1 Research Institute of Pharmaceutical Sciences, Musashino University
*#2 National Food Research Institute, NARO
*3 Rigaku Corporation
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Mycoscience, 52 (6), 431-435 (2011)
Molecular breeding of a novel Coprinopsis cinerea strain possessing a heterologous laccase gene, IccK, driven by a constitutive promoter
Hajime Muraguchi*, Manami Kondoh *, Yasuhiro Ito* *, Sonoe O. Yanagi *

* Akita Prefectural University
** National Food Research Institute (NARO)
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Plant Physiology, 158 (1), 439-450 (2012)
MACROCALYX and JOINTLESS Interact in the Transcriptional Regulation of Tomato Fruit Abscission Zone Development
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Planta, 235 (6), 1107-1122 (2012)
Direct targets of the tomato-ripening regulator RIN identified by transcriptome and chromatin immunoprecipitation analyses
Masaki Fujisawa *, Yoko Shima*, Naoki Higuchi* *, Toshitsugu Nakano *, Yoshiyuki Koyama* *, Takafumi Kasumi* *, Yasuhiro Ito*

* National Food Research Institute, NARO
** Department of Agricultural and Biological Chemistry, Nihon University
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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, NARO
** Graduate School of Engineering Science, Osaka University

Bioscience, Biotechnology, and Biochemistry, 75,2415-2417 (2011)
Effect of lime pretreatment of brown midrib sorghums
Tomoko Maehara* !, Tomoyuki Takai*Z2, Hiroaki Ishihara*3, Makoto Yoshida*3, Kiyoharu Fukuda*3, Mitsuru Gau*2 and Satoshi Kaneko *!

*1 National Food Research Institute, NARO
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Carbohydrate Research, 346, 1029-1036 (2011)

Structure of arabinogalactan oligosaccharides derived from arabinogalactan-protein of Coffea arabica instant coffee powder
Maria Matulova* !, Peter Capek *1, Satoshi Kaneko *2, Luciano Navarini*3, Furio Suggi Liverani*3

*1 Institute of Chemistry, Center for Glycomics, Slovak Academy of Sciences
*2 National Food Research Institute, NARO
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Journal of Cereal Science, 53, 244-249 (2011)

An arabinogalactan-protein from whole grain of Avena sativa L. belongs to the wattle-blossom type of arabinogalactan-proteins
Esther M. Gollner*, Hitomi Ichinose* *, Satoshi Kaneko* *, Wolfgang Blaschek *, Birgit Classen *

* Pharmaceutical Institute, Department of Pharmaceutical Biology, Christian-Albrechts-University of Kiel
** National Food Research Institute, NARO
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Process Biochemistry, 47,358-365 (2012)
Structure-based engineering of glucose specificity in a family 10 xylanase from Streptomyces olivaceoviridis E-86
Hitomi Ichinose *1, Shaghik Diertavitian *2, Zui Fujimoto *3, Atsushi Kuno*4, Leila Lo Leggio *2 and Satoshi Kaneko*!

*1 National Food Research Institute, NARO
*2 Biophysical Chemistry Group, Department of Chemistry, University of Copenhagen
*3 National Institute of Agrobiological Resources
*4 Research Center for Glycoscience, National Institute of Advanced Industrial Science and Technology (AIST)
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The Journal of Biological Chemistry, 286, 15483-15495 (2011)

The structure and function of an arabinan-specific alpha-1,2-arabinofuranosidase identified
from screening the activities of bacterial GH43 glycoside hydrolases

Alan Cartmell *1. *2  Lauren S. McKee*1- *2 Maria J. Pen™ a*2, Johan Larsbrink *3, Harry Brumer*3, Satoshi Kaneko **
Hitomi Ichinose *4, Richard J. Lewis*1, Anders Viksg-Nielsen*5, Harry J. Gilbert*1- *2 and Jon Marles-Wright *1
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The Journal of Biological Chemistry, 286, 27848-27854 (2011)
Endo-beta-1,3-galactanase from winter mushroom Flammulina velutipes

Toshihisa Kotake *1, Naohiro Hirata*!, Yuta Degi*!, Maki Ishiguro*2, Kiminari Kitazawa*1, Ryohei Takata*1, Hitomi Ichinose *3
Satoshi Kaneko *3, Kiyohiko Igarashi*2, Masahiro Samejima*2 and Yoichi Tsumuraya*!

*1 Faculty of Science, Saitama University
*2 Graduate School of Agricultural and Life Sciences, University of Tokyo
*#3 National Food Research Institute, NARO
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Effects of Concentrations of “Shoyu Koji" and Egg on
Quality of Fish Sauces of Squid and Sardine
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Fish sauces were prepared, using Japanese squid
and sardine caught in the sea near Oni-ga-shima island.
The quality of fish sauces was studied by changing
Shoyu Koji and Ukokkei-egg concentrations during
fermentation.-----
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