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Analyses on the solubility of rice protein in the gelatinization of rice starch
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Abstract

The allergenic fraction of rice seed extract contained many kinds of putative allergens. Western-blot analysis of the
fraction with sera from rice allergy patients showed a significant inter-individual variation of IgE-binding patterns. Two-
dimensional SDS-PAGE has shown that after centrifugation, the supernatant of gelatinized and liquefied rice slurry con-
tained almost no protein. So the solution should be useful as a basic ingredient for less-allergenic or low protein bever-
age, which is beneficial for rice-allergic patients as well as renal patients.
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Possibilities of salinity stress as a variation factor of sodium content in rice

Kumiko SHINDOHS? , Akemi YASUI

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

Abstract

We have received many inquiries about the differences between their own analytical values of food components and
the representative values described in Standard Table of Food Composition in Japan. Food components are fluctuated by
various factors. We focused on the high-sodium rice grain production in this study to show one of the background infor-
mation about the variation in content of food components. We analyzed sodium content in brown rice from rice plants
hydroponically-cultivated under the salinity stress condition at the booting stage. Comparing with the control group, so-
dium contents in brown rice from the stressed plants were from 1 to 234 times higher with variety- or line-dependent dif-
ferences. This result indicates that, rice plants grown under salinity environments have potential to produce rice with so-
dium content much higher than the representative sodium value for paddy rice grain described in Standard Table of Food

Componsition in Japan.
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Effect of caffeine on antigen-specific immune responses of mouse splenocytes
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Abstract

Caffeine, a natural component of coffee and tea, is one of the most widely consumed drugs in the world. Caffeine

can interact with several cell-surface receptors (e.g., adenosine receptors) and can modulate various cellular functions by

binding to these receptors. However, there are few reports on its immunological functions. Therefore, we investigated the

effects of caffeine on in vitro antigen-specific immune responses of unsensitized (naive) immune cells from transgenic

mice expressing the ovalbumin-specific T-cell receptor (TCR). Caffeine treatment significantly suppressed the proliferation

of splenocytes and the secretion of interleukin (IL)-2, IL-4, and IL-10 elicited by ovalbumin stimulation. Moreover, im-

munoglobulin (Ig) G1 secretion was downregulated. In contrast, antigen-specific secretion of IL-12p40, IL-5, IgG2a, and

IgA were not affected. These results suggest that caffeine treatment alters antigen-specific immune responses of primary

naive immune cells.

Key words: caffeine; Thl; Th2; naive immune cells; immune responses

Introduction

Caffeine (1,3,7-trimethylxanthine) is a purine alkaloid
that occurs naturally in many plant materials (i.e., coffee
beans and tea leaves). Because it acts as a central nervous
system stimulant, caffeine is commonly consumed as a
psychoactive drug. It is now known that caffeine has vari-
ous biological functions, such as anti-inflammatory, anti-
obesity, and diuretic functions. Caffeine is an antagonist
that binds to adenosine receptors (Yang, A. et al. 2010).
Moreover, this compound has affinity for the inositol-3-
phosphate receptors (IP3Rs) (Szatkowski, C. et al. 2010)
and ryanodine receptors (RyRs) (Herrmann-Frank, A. et
al. 1999). These receptors exist on the surface of immune
cells (Hasko, G. et al. 2009, Premack, B.A. and Gardner,

P., 1992, Kong, H. et al. 2008). Therefore, it is possible
that caffeine modulates the immune system through the
binding of these cell-surface receptors. However, its ef-
fects on the immune system are not well understood.

Elevation of intracellular calcium concentration is an
essential triggering signal for T cells, and this leads to
changes in antigen-specific immune responses. Recent
studies have suggested that caffeine alters intracellular cal-
cium signaling in lymphocytes (Ritter, M. et al. 2001). In-
deed, caffeine suppresses the activation of immune cells
(Rosenthal, L.A. et al. 1992, Ritter, M. et al. 2005).

In these previous studies, caffeine was used at rela-
tively high doses (1.5-10 mM) and concanavalin A or
lipopolysaccharide was utilized as a non-specific immune
stimulator. Therefore, the cellular responses observed in
these experiments may not reflect the intrinsic antigen-

*Corresponding author: Yuko Takano-Ishikawa (E-mail: yuko@affrc.go.jp)
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specific immune responses in vivo. In addition, in some
reports, cloned T cell lines were employed to assess the
effects of caffeine on antigen-specific T cell responses.
The establishment of antigen-specific T cell lines requires
repeated stimulation with specific antigens. Hence, the im-
munological characteristics of established immune cell
lines may be different from those of naive cells.

In this study, we used primary immune cells from
DO11.10 mice that express a transgenic T cell receptor
(TCR) that recognizes chicken ovalbumin (OVA), which is
presented by the major histocompatibility complex class 1l
molecule. Given that the T cells in these mice cells prop-
erly respond to OVA without sensitization to this antigen,
our experimental system seems to be more appropriate for
investigating immune modulatory activities of drugs in na-
ive immune cells. Here, we describe the effects of low-
dose caffeine treatment on antigen-specific responses of
splenocytes.

Materials and Methods

Mice DO11.10 mice that express TCR specific for
the OVA 323-339 peptide bound with I-Ad were pur-
chased from Jackson Laboratory (Boston, MA, USA) and
maintained in our specific pathogen-free animal facilities.
Homozygotic male mice were mated with BALB/c female
mice and the heterozygotes were used in these experi-
ments. The animal studies were reviewed and approved by
the Animal Care and Use Committee of the National Food
Research Institute, National Agriculture and Food Re-
search Organization (NARO), Japan. All surgical processes
were conducted after cervical dislocation.

Chemicals and Reagents RPMI 1640 medium and
OVA (Fraction V) were purchased from Sigma-Aldrich
(St. Louis, MO, USA). Caffeine was purchased from
Nacalai Tesque (Kyoto, Japan). All other chemicals were
of the highest purity available from commercial sources.

Isolation of immune cells Single-cell suspensions of
splenocytes were prepared from individual mice by me-
chanical dispersion. Splenocytes were counted and the vi-
ability was assessed with trypan blue exclusion. The vi-
ability of the splenocytes from all treatment groups was
95%.

Cell culture The medium used for the cell cultures
was RPMI 1640 containing 2-mercaptoethanol (5 x 10%)

mol/L), penicillin (100 U/mL), streptomycin (100 pg/mL),
and 10% fetal calf serum (Biowest, Nuaille, France).

Caffeine treatment Caffeine was dissolved in PBS at
a concentration of 100 mM and stored at -300J as a stock
solution. The caffeine stock solution was diluted with the
culture medium immediately before use. Pooled spleno-
cytes from 4 mice were treated with 6.25, 25, and 100
UM of caffeine and stimulated with intact OVA (0, 1, 2, 5,
or 10 uM) for up to 1 week in a culture medium. The
data shown are the means (SE) from cultures measured in
triplicate (Similar results were seen in 2 additional experi-
ments with 3—-4 mice).

Analysis of antigen-specific immune responses in vi-
tro Splenocytes from the mice were suspended at a con-
centration of 2 x 10° cells/mL in culture medium and
stimulated with OVA in 96-well culture plates (NUNC,
Boston, MA, USA). An antigen-specific cell proliferation
assay was conducted in a total volume of 100 puL with 1
x 10°) cells per well. After 72 h, cell proliferation was
measured by a cell proliferation enzyme-linked immuno-
sorbent assay (ELISA) and BrdU (chemiluminescent) kit
(Roche Molecular Biochemicals, Basel, Switzerland). An
antigen-specific cytokine and antibody secretion assay was
performed in a total volume of 300 uL with 3 x 10° cells
per well. The culture supernatants were collected at 48 h
(for the measurement of IL-2, IL-4, and IL-5) and at 72 h
(for the measurement of IL-10, IL-12p40, and IFN-y) and
at 1 week (for the measurement of 1gG1, 1gG2a, IgM, and
IgA) after the OVA stimulation and stored at -3000. The
cytokine concentrations were measured using Mouse Cy-
tokine ELISA Ready Set Go! kits (eBioscience, San Di-
ego, CA, USA) and the antibodies were measured using
Mouse Ig ELISA Quantitation Kits (Bethyl, Montgomery,
TX, USA).

Satistical analysis We compared the data for OVA-
stimulated cells treated with the same concentrations of
OVA. Statistical analyses were performed by ANOVA with
Tukey’s multiple comparison of means test.

Results

Effect of caffeine on antigen-specific proliferation of
naive splenocytes First, we confirmed that the concentra-
tions of caffeine used in this study did not have result in
acute toxicity to the splenocytes prepared from the DO
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Fig. 1 Proliferation of splenocytes from naive transgenic mice with
specific-antigen in the presence of caffeine

Pooled splenocytes from four DO11.10 mice were cultured for up to 72 h with treatment of 0 (control),
6.25, 25, and 100 uM of caffeine in the presence of 5 and 10 uM of OVA. Cell proliferation was measured
by intake of BrdU. Comparison was done among the data of OVA stimulation by equal concentration.

*: p0d 0.05

11.10 mice (data not shown). Then, the effects of caffeine
on antigen-specific cell proliferation of splenocytes pre-
pared from DO11.10 mice were determined. Caffeine ex-
posure (25 uwM) significantly suppressed the proliferation
of splenocytes stimulated with 5 uM OVA (Fig. 1), indi-
cating that caffeine suppressed the antigen-specific prolif-
eration of these cells (Fig. 1).

Effects of caffeine on antigen-specific Thl-type cy-
tokine secretion from splenocytes The Thl-type cytokines
(IL-2, 1L-12p40, and IFN-y) are critical for the develop-
ment of Thl-type T cells, and IL-2 is critical for the pro-
liferation of T cells. Moreover, IL-2 and IFN-y are se-
creted from T cells and IL-12p40 is secreted from antigen
-presenting cells. Thus, we analyzed their concentrations
in the culture supernatant of OVA-stimulated splenocytes
(Fig. 2). Antigen-specific IL-2 secretion decreased signifi-
cantly following treatment with 100 uM of caffeine. Sup-
pression of IFN-y secretion was also observed, though it
was not significant. In contrast, the suppression of IL-12p

40 secretion was not observed.

Effects of caffeine on antigen-specific Th2-type cy-
tokine secretion from splenocytes. Because the Th2-type
cytokines (IL-4, IL-5, and IL-10) that are secreted from
Th2 cells are also important for proper immune responses,
we examined the concentrations of these cytokines. As
shown in Fig. 3, IL-4 and IL-10 secretion, but not IL-5
secretion, was significantly suppressed by caffeine treat-
ment (at 25 and 100 uM).

Effects of caffeine on antigen-specific antibody secre-
tion from splenocytes Finally, we investigated the effect of
caffeine on antibody secretion from splenocytes. The con-
centrations of antibodies (IgM, 1gG1, 1gG2a, and IgA) in
the culture supernatant of specific-antigen-stimulated
splenocytes are shown in Fig. 4. Caffeine, at the concen-
tration of 100 puM, significantly suppressed the secretion
of 1gG1 stimulated with 1 uM OVA. The suppression of
IgM secretion was observed following treatment with 100
UM of caffeine and 5 uM of OVA, but the suppression
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Fig. 2 Effects of coffee on antigen-specific Thl type cytokines (A: IL-2, B: IFN-y, C: IL-12p40)
secretion of splenocytes from naive transgenic mice

Pooled splenocytes from four DO11.10 mice were cultured with 0 (control), 6.25, 25, and 100 uM of caffeine in the presence of 5 and 10 uM of OVA for 48h
(A) and 72 h (B and C). Concentrations of cytokines were measured by ELISA. Comparison was done among the data of OVA stimulation by equal concen-

tration. Different letters above each bar indicate statistical difference (pO 0.05).

was not significant. The secretion of 1gG2a and IgA did
not change.

Discussion

In this study, we investigated the immunological ef-
fects of caffeine on the antigen-specific responses of naive
splenocytes. Our data indicate that caffeine suppresses
antigen-specific cell proliferation of splenocytes (Fig. 1)
and the secretion of IL-2 (Fig. 2A), which is the most im-
portant cytokine for T cell proliferation, without any ad-
verse effects on cell viability. Splenocytes include various
types of cells that may have various sensitivities to caf-
feine, and therefore, suppression of the whole batch of

splenocytes caused by caffeine might be inconsistent. Ad-
ditionally, we demonstrated that caffeine treatment reduces
the secretion of IL-4 (Fig. 3A), IFN-y (Fig. 2B), and IL-
10 (Fig. 3C). These results are consistent with previous
observations of non-specific stimulated T cells (Rosenthal,
L.A. et al. 1992, Ritter, M. et al. 2005).

Caffeine alters calcium signaling and thereby induces
a transient increase in intracellular calcium (Ritter, M. et
al. 2001). The cell-surface receptors IP3R and RyR are
thought to be involved in calcium signaling in T cells.
Caffeine has been shown to block IP3Rs, which are in-
volved in calcium signaling in T cells (Premack, B. A.
and Gardner, P., 1992); perturbation of IP3R-dependent,
but not RyR-dependent, calcium signaling is considered to
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Fig. 3 Effects of caffeine on antigen-specific Th2 type cytokines (A: IL-4, B: IL-5, C: IL-10)
secretion of splenocytes from naive transgenic mice

Pooled splenocytes from four DO11.10 mice were cultured with O (control), 6.25, 25, and 100 uM of caffeine in the presence of 5 and 10 uM of OVA for
48 h (A and B) and 72h (C). Concentrations of cytokines were measured by ELISA. Comparison was done among the data of OVA stimulation by equal
concentration. Different letters above each bar indicate statistical difference (pCJ 0.05).

be responsible for the suppression of cytokine production
(Ritter, M. et al. 2005). Therefore, it is likely that caffeine
caused the suppression of antigen-specific IL-2 secretion
and cell proliferation of naive cells through a similar
mechanism.

These findings imply that the signal-transduction
pathways that govern the expression of these cytokines are
different. Indeed, it has been shown that the regulation of
IL-5 expression is different from that of IL-4 and IL-10
(Zhu, J. et al. 2004).

IgG1 secretion from splenocytes was significantly
suppressed by caffeine treatment (Fig. 4A). The secretion
of 1gG1 is influenced by the production of Th2-type cy-

tokines, particularly 1L-4 (Purkerson, J. and lsakson, P.,
1992). Therefore, caffeine might decrease IgG1l through
IL-4 suppression. Additionally, it was reported that IP3R
is also involved in signal transduction that regulates Ig
production in B cells (Sugawara, H. et al. 1997, Dellis, O.
et al. 2006). Hence, caffeine might generally affect Ig se-
cretion through a synergistic effect from its interaction
with IP3R on B cells and with T cells. However, this as-
sumption is less likely because the secretion of IgA, 1gG2
a, and IgM was not significantly affected by caffeine treat-
ment.

Future clinical and epidemiological studies on caf-
feine consumption are needed to elucidate the exact physi-
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Fig. 4 Effects of caffeine on antigen-specific antibodies (A: IgM, B: IgG1, C: 1gG2a, D:1gA)
secretion of splenocytes from naive transgenic mice

Pooled splenocytes from four DO11.10 mice were cultured with 0 (control), 6.25, 25, and 100 uM of caffeine in the presence of 1 and 2 uM of OVA for 1
wk. Concentrations of antibodies were measured by ELISA. Comparison was done among the data of OVA stimulation by equal concentration. Different letters

above each bar indicate statistical difference (pJ 0.05).

ological mechanism of immune response.
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Freeze-dried tofu modulates the expression of
cholesterol metabolism-related genes in liver of rats

Yoko TAKAHASHI®

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

Abstract

The effect of freeze-dried tofu on cholesterol metabolism was compared with soy protein and isoflavone in rats(] Se-
rum cholesterol levels were significantly lowered by tofu and soy protein compared with casein] The expression of some
hepatic genes involved in cholesterol metabolism was altered by soy protein and tofu; cholesterol synthesis-related en-
zymes were decreased] and the rate-limiting enzyme of bile acid synthesis and the transporters of cholesterol excretion
were increased] In contrast(] isoflavone supplementation did not have significant effect on serum cholesterol levels and
these gene expressions] and exerted little synergistic effects with protein sources] Therefore[ the reduction in serum cho-
lesterol levels may be triggered by a protein fraction of toful] and derived from reduced cholesterol synthesis and induced
bile acid excretion in liver(

Keywords: soy foods 0 0 O 0O [ soy protein0 00 000 OO MisoflavoneC 0 OO0 OO 0O M
cholesterol metabolismO OO0 00000000
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Evaluation of mixing properties of dough from wheat flour blended
with rice flour by recording dough mixer

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

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

Abstract

Mixing properties of dough of rice flour and wheat flour were investigated using a recording dough mixer. Five
kinds of rice flours were prepared by different milling methods including blade mill, pin mill and roll mill. Rice flour and
wheat flour were mixed in the ratio of 3:7. The mixed flour, water (60-80%) and other ingredients were mixed in 10min-
utes using the pin mixer. Power consumption during the mixing was monitored by a data logger. The peak of power con-
sumption decreased when water addition was increased. The change of peak time was related to the type of the rice flour
classified according to the mean particle size and the amount of damaged starch.

Keywords: 0 O O rice flourCd 0O O O bread1J O O O doughO
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Development of a list of texture descriptors for jam in Japanese

Fumiyo Hayakawa, Shogo Naganawa”, Takayoshi Hoshino", Yukari Kazami and Kaoru Kohyama

National Food Research Institute, 2-1-12 Kannondai, Tsukuba, Ibaraki, 305-8642 Japan
“ Aohata Corporation, 1-1-25 Tadanouminakamachi, Takehara, Hiroshima, 729-2392 Japan

Abstract

Descriptive terms for jam texture were selected from the list of 445 Japanese texture terms. Four hundred and forty

five texture terms were listed in the questionnaire and 34 assessors evaluated appropriateness of each term as a jam de-

scriptor using 3-point categorical scale. The data was submitted to multiple correspondence analysis. Since dimension 1

can be interpreted as the axis related to the appropriateness as a descriptor for jam, “degree of appropriateness” of each

term was obtained and 124 terms were regarded as “jam texture terms”. Dimension 2 can be interpreted as the axis re-

lated to attributes of assessors. Experiences in eating wide range of jam and in sensory evaluation of jam might affect the

judgment of the terms. The data obtained in this study can be used in sensory evaluation of jam for both basic research

and product development.

Keywords: 0000 jamD 00000 0O O texture O O O O O descriptor(1] O O O O questionnaire[1]

0 0O 0O 0O O sensory evaluation[

o 0O

gobobobooobboobobbooobbooo
ggobbooobbooobboooobbooo
ggobbooobbooobboooobbooo
o000000™Do0o0o0ooooooo™moooo

gomoooooooobobbbbbbdguon
O00o0ooooooo™Mmoooooomoooo
gobbiboobmmooobbogobbooon
gobbibomoooobbooobbooon
gogoboooobobooobobbooobooboa
gobbooobbooobobbooobbooon
gobobiomobbooobbmooobobooon

§ 0 0 O O fumiyoha@affrc.go.jp



(]

goooobooooo
goobobooobbooobbooobbooo
Oo0ooooooooooooo™Mmooooooo
Oo0ooooooooooo™mOoooooooog
ooo0oooooo’™Mmo0oooooooooo™
goooobood
gogobbooobbooobbooobbooo
gbopoooobobbboboboobobobo
goobbooobobbooobbbooobbooo
goobbooobobbooobbbooobbooo
goobbooobobbooobbbooobbooo
goobbooobobbooobbbooobbooo
goobbooobobbooobbbooobbooo
goobbooobobbooobbbooobbooo
gogobbooobbooobbooobbooo
goobbooobobbooobbbooobbooo
goobbooobobbooobbbooobbooo
goobbooobobbooobbbooobbooo
goobbooobobbooobbbooobbooo
goobbooobobbooobbbooobbooo
oo0o0oooooooooooooo™ooooo™
ooo"™oo0o0o000ooooooooooooog
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
googbobooooobobooooboo
gogobbooobbooobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
OP™0oooo0o00ooooooooooooo

gooo

goooo

gobbooobobobobooooooooooaod
0"™JMmoooo0o0oo0oooooooooooog
gogobobooobbooobobbooobbooo
gogobbboooobboooobobooo

gogobbooobbooobbooobbooo
gogobobooobbooobobbooobbooo
gogobobooobbooobobbooobbooo
oomooooboooboooooogooogogoo
gogobobooobobbooobbbooobbooo
ggd

gooog
ggobbooobbbooobboooobboo
gogboboooobboooobbooobbooon
gogboboooobboooobbooobbooon
gogboboooobboooobbooobbooon
gogboboooobboooobbooobbooon
gogboboooobboooobbooobbooon
ggoo
ggobbooobbbooobboooobboo
ooMmoooboboboobobobobouooboobo
ooobooboboboooboobobomomub o
gogboboooobboooobbooobbooon
gogboboooobboooobbooobbooon
gogboboooobboooobbooobbooon
goooooooboooboooboom™mobooog
0o boooobobobouoobooobo

MooobooobooMomomobooobogooo

O0oooIsaOnm™ o o0oo00oooooooo
gogbobboooobboooobbooobbooon
gogbobboooobboooobbooobbooon
ad

ggobodao

0000 PASW Statistics (00 IBM Japan Ltdd O O
gogbobboooobboooobbooobbooon
gogbobboooobboooobbooobbooon
gogbobboooobboooobbooobbooon
gogbobboooobboooobbooobbooon
O000oooo®"™oo0000000ooooooo
gogbobboooobboooobbooobbooon
gogbobboooobboooobbooobbooon
gogobooboooobobood

gooooooon

gogbobooooboooobbooobbooon

goboboooboboboooooooboboooooo
oobooobobooo™moobobbbOonoogg
oo oboboboobobobuobouoobobo
oobbOobobobobooboobobObOoooobo
gogbobooooboooobbooobbooon
gogbobooooboooobbooobbooon
gogbobooooboooobbooobbooon
oobooobbooboboobobOmodooobo
gogbobooooboooobbooobbooon



= 2
E % 1%1? i 21
2111
2222 2
3222; 2 1
2
1 ) 22
3
3
2
2
-2 -1 0 1 2
ERR

oobooboooooooboooboobooooboooon

nooooooooooooboooooooooooooooooooooooonoonog
goooooooooooboOoOoOoooooboOoOoOoOoOobooOoOoOoOoOoOobooOoOOOoOoOobooon

gooOoooooooboooooooooo

gogobbooobobooobboboooobbooo
ooobooobobobboboooboboomo
gooboobooomooooooooooog
gooooboad
gogobobooobboobobbooobbooo
gooooobobooobooboooboobooog
ooo@ooobobooooboumoobooog
Uooooboooo@mobooooomoobooom
oo mmoooooo
gogoboboooobooobobboooobobo
gogobobooobboobobbooobbooo
gogobobooobobooobboooobbooo
gogobobooobobooobboooobbooo
gogobobooobobooobboooobbooo
gogobobooobobooobboooobbooo
gogobobooobobooobboooobbooo
oobooboooooobOo0oddGutiman O MO
gogobobooobobooobboooobbooo
ooo™yo0oo000oooooooooooog
gogobbooobobooobboboooobbooo
o™ 000000000 000000U0O0o0oOg

gobbooobbooobbbooobbooon
000000000 0ooooooooooo™
goboobooooobood
dnooooboboboooogoooooogo
gobobbooobbooobbbooobbooon
gobobbooobbooobbbooobbooon
gbobooooobobmobobouooboboog
0o00ohoooomoooooo
gobdoboooboboooooooooooo
gobobooobbooobbbooobbooon
ggobbbbooobbbooobbbooooboa
gobobooobbooobbbooobbooon
dobddoooouobuobooooouowoooo
oo™ oooboobom™bobouooboobo
gogbobbooobbooobobbooobbooon
gogbobbooobbooobobbooobbooon
gogbobbooobbooobobbooobbooon
gogbobbooobbooobobbooobbooon
gogbobbooobbooobobbooobbooon
gogbobbooobbooobobbooobbooon
gobbooobbodobobooboboobooon



0
*
¢ 0
*
*
-0.1 ‘e
*
"oo,.
.I:LP( ..000
;m e,
B 124 EWYINAKL—>
125 TA2—>¢ e,
-0.2 .
* ¢
** e
00"
*
0090.“.‘
-0.3
T R CRRNCE L CRRBVICCRICTCHIECECIIHEENDE LD TED20T LA EhEL
NS >3 d LB LS AR DT EE2BAE 500508 DT DS EDALRURIRHL BEBRHIND
BECAC P REYNBRELY B3 PO Ln [ n 2L 28pELAPNGRSET [ Y 2< 28u> %
gUrsd Y27 PpYEYPaiRECE IR YRR TY Fuyrz [RY fEL 3 >
\ = 5557 | S ch HW Y
n T3 . X #
A %" PhE QD x 0 3 <
Ly

oobooooOoboOmoOonoooao

goooooooooooooo

goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
ud

gogobboooboboooobooooboo
goobobooobbooobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
oo obooooobobooo
gbdboobooobooboobboooboooglso
N Oo000000ooooooooooooo
goooooobobooooooooboboooooo
gooobobobooooOgooooboobgooo

goooooooooboo

000000000000 Ooomoomooooooao
0o00DOoOdnooo0ooooooooooooooo
Jooooo0oO0000000moooooooon
0Jo0o00o0o00o0o0o0oobOoboO0obOo0oOoboOomo
Jo00do0o0oo0oo00oOnmoooooooooa
000000 0odDoo0oob0oobOoo0oonoOooao
OJo00000o0o0oobo0obobO0obOoOooooao
ogooo
gooobodooooboooboobooobooooo
gbooobooooouooouoooooooooo
gbooobooooouooouoooooooooo
0000000000 viscosity™ spreadability™0 O O
o0 0o00oo0o0o0oo0oooOooooooooon
0000opDOoOooooodviscositydOOOOO
000000000000 Odoooooooooao
gboobooooouoooooooooooooo
OoooooogOspreadability0 00O OO0 OOO
gbooobooooouooouoooooooooo



goobobooobbooobbobooo

oo 00 00 g0 oo 00 00 g0 oo 00
O 0OoOooo M OO0 M OoOoooad M OO0 00 Oooooad
O OoO0ooo MO DOOooOoo M O0o0o MO OOooOoo 00 O0o0oo
0O O0oO0oo MO 0OoOoOoao MO OooOoooo MO 000 00 0o0oo
O oOoO0 M OoO0oOooo M Oooood M OO0 00 oooogo
O OO0oOooOoo M OoOooO O oo M OO0 00 O0oOoono
O OO0O0O0ooo MO DOoOOoo M OobOoOooo MO DOoOooo 00O 0oo
O oOoo O ODO0O0Oo MO OoooOoad MO 000 00 O0o0oo
O oOoooo M OO0 M O0oooad M OoOoo 00 O000o
O 0OoOooo MO OOoooOoooao o oo MO OoOoo 00 ooad
M Ooooad MO O0ooO M OO0 MO OooOooo 00 O0oo
MO OoooOoad O ODO0O0Oo MO OoooOoad O OO00O0O000O 00 O0o0oo
MO O00ooooo M o000 M O00oooogo M OoOoo 00 O000o
O ooad M OoOoood O Oooooooo MO OoOooo 00 O0Oooo
M Ooooad MO ODOoOoOooo M OO0 MO ODOoOoOooo 00 O0oooood
MO 000 MO DOOoOoo M OobOoOooo O ODO0O0oo 00 O0ooooo
M O00oooad M OO0o00o0o0 M OO0 M OoO0oo 00 O000o
O OooOooo M OooOooo O OooOooo M OoOoooOooo 00 O0Oooo
M Ooooad MO OooOooo M Ooooad M 0o 00 O0ooo
MO 000 MO 0OoOooo MO 000 MO DOOooo 00 O0oooog
MO 000 MO 0OoOooag MO 000 M 000 00 O0oooog
M Oooooogo M oOog M ood M oOoog 00 Oooooogo
O ooad M OoOooO O oo M OO 00 O0oOooo
MO OO0 MO 000 M 0o MO DOoOOoo 00 O0ooood
MO O0oboOoOgag MO 0OOooao M OoooOoad MO 0OOooOoag 00 O0ooooa
M0 Ooooogo M OoOoo M ooad IO ogd
0000000000000 00000000000o0o0
2
15 E
PE
b P
1
PG P P
0.5 . p
g g E
& PP
G E
0.5 G S
G
P
1
G
15
G G G
_2 G
2 1.5 1 05 0 05 1 1.5
%18

g booobboooobbooobobo

noooooo0oooo0ooo0o0oo0o0oooooomooo0oooooooooooon
go0o00000000000000000000DOO000O0DOO00C00DOO0GO00O0O000G000
go0ooO0ooO0oO0oO0o0oOoO0OoO0oO0OoO0oOo0OoO0DOoO0OoO0oDOoO0oOoooOooon



(]

spreadability 0 0 0 00000 CO0O0O0O00OOOOOO
O OO0 spreadability 000000 MMOO0O000OMM
goobbooobobbooobobbooobbooo
goobbooobobobooobbboooooobobo
gobobooobooooooomuoooggoo
goboooogoobobooboobboboboomooooo
gooobobboobooddodoooogmmo o
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobooon

goobobooobobooobbooobboboo
gogobobooobbooobbooobbooo
goobbooobobbooobobbooobbooo
gbobooooboooboooboobobobo
goobbooobobbooobobbooobbooo
oo ooboboooobobooooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
gooboboooobooooboa
gogobobooobbooobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goooboboboobobomboooobobo
gobooobboobboboobobobo
goobbooobobbooobobbooobbooo
gdmooodoobobooooooggoooooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
gobobooooobooomooogogogoooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
gooooooobhm oo™ ooooooo
oo obobooooboobgooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo
goobbooobobbooobobbooobbooo

gogoboooobbooobobbooobbooo

googooogo gboogooogo

od oog od oodg
oooooo omd oooo O
oooo 0md oooo O
ooo 0md oooo O
oood g ooo M
ooooo omd ooo O
oooooo omd oooo O
oooo 0m oooo O
oooooo Omd good O
oo omd oooo O
oooooo omd ooo O
oooo 0m ooo O
ood Omd gooooo O
oooo omd ooo O
oooooo omd oooooo O
ooo 0m oooo O
oooo Omd goo O
oooo omd ooo O
ooo omd oooo O
ooo 0md ooo O
gooo 0md ooog O

oooooooOooooOoOoooooooobooboobooon
goooooDooooooomoooooo

gogobooooboooboboooobo

ggobbooobbbooobboooobboo
gogbobbooooboooobbooobbooon
gogbobbooooboooobbooobbooon
gogbobbooooboooobbooobbooon
gogbobbooooboooobbooobbooon
gogbobbooooboooobbooobbooon
gogbobbooooboooobbooobbooon
gooog

ggobbooobbbooobboooobboo
gogbobbooooboooobbooobbooon
gogbobbooooboooobbooobbooon
gooobodao

o O

ggobbooobbbooobboooobboo
gogbobooooboooobbooobbooon
boobooboboboobobobuobooobomoo
gogbobooooboooobbooobbooon
gogbobooooboooobbooobbooon
nooooodoooobooboooobooboobooon
gogbobooooboooobbooobbooon



gogobbooobobooobboboooobbooo
gogobobooooobod

ggoo

Joooboooobooooboomooomooo
00oooooarmo

0000000000 0000000 0O http://www.
e-stat.go.jp/SG1/estat/GL08020103.do?_toGL 08020103 _
&IlistiID=000001064772&requestSender=dsearch(] 0 [
010 o0 0o 0 0 0 odoomamo o

0MOO00oO0000DOO00oOoooOonoondOhttp:
Ilwww.jca—can.or.jp/njkk/00 O O OO D000 O

O O Alves, L. R, Battochio, J. R., Cardoso, J. M. P., De
Melo, L. L. M. M, Da Silva, V. S., Siqueira, A. C. P.
and Bolini, H. M. A., Time-intensity profile and internal
preference mapping of strawberry jam. Journal of
Sensory Studies, 23, 125-135 (2008).

O O Abdullah, A. and Cheng, T. C., Optimization of re-
duced calorie tropical mixed fruits jam. Food Quality
and Preference, 12, 63-68 (2001).

O O Grigelmo-Miguel, N. and Martin-Belloso, O., Influ-
ence of fruit dietary fibre addition on physical and sen-
sorial properties of strawberry jams. Journal of Food
Engineering, 41, 13-21 (1999).

goooobbooooooooooobobboo
0o00oo0oooonoomodoIrooOoImder

0O O Hayakawa, F., Ukai, N., Nishida, J., Kazami, Y., and
Kohyama, K., Lexicon for the sensory description of
French bread in Japan. Journal of Sensory Studies,
25, 76-93 (2010).

O O Civille, G. V., Lapsley, K., Huang, G., Yada, S., and
Seltsam, J., Development of an almond lexicon to as-
sess the sensory properties of almond varieties. Jour-

nal of Sensory Studies, 25, 146-162 (2010).

(00 Talavera-Bianchi, M., Chambers IV, E., and Chambers
D. H., Lexicon to describe flavor of fresh leafy vegeta-
bles. Journal of Sensory Studies, 25, 163-183
(2010).

Moodoboobooooooooouooooooogo
gdoobodooooooobodoooooooog
gdoooooooooomiooTodOr e

(110 1SO8586-1, Sensory analysis —General guidance for
the selection, training and monitoring of assessors
(1993)

[(JOMcEwan, J. A. and Schlich, P., Correspondence analy-
sis in sensory evaluation. Food Quality and Prefer-
ence, 3, 23-36 (1991).

(100 Greenacre, M. J., Horseshoe effect. In “Theory and
applications of correspondence analysis” (Academic
Press Co., London), pp.226-232 (1984).

Mooobooboooooomooooooomm
ppI DITOOOTTI]

Moodobdobooobuooboobmuoobooono

0ooooobood0Od ) ppl DI DT

Moooboobooooouoobouoooooooo
goo* oooooorodobuooboomars
TOoOIm

mooooooooooooooooon* oooaoar
godooodoooooooodoooooooog
0 00O OoOImer

(110 15011035, Sensory analysis —lIdentification and selec-
tion of descriptors for establishing a sensory profile by
a multidimensional approach (1994).

(O Basu, S. and Shivhare, U. S., Rheological, textural,
micro-structural and sensory properties of mango jam.
Journal of Food Engineering, 100, 357-365 (2010).



(]

g bOboooobboooobbuooobbboooobbo

oo oo g3 o ooo oo oo gg o ooo
*0Q 00 D00 OO OO *gooo0 00 DOm0 OO0 OO0
*gooo 00 D00 OO OO 0ooooo 00 DOO0 OO0 OO0
0O 00 DOm0 00 OO oooo 00 DOm0 000 OO0
*000 00 DOm0 00 000 *000o0o 00 DOm0 000 OO0
*000000 00 DOm0 00 OO 0ooooo 00 DOm0 000 OO0
*00 00 DOm0 0O Of0 ulslsls 00 DOm0 000 OO0
000 00 DOm0 0O Of0 *0000o 00 DOm0 OO0 O}
*00 00 DOm0 00 Of0 000 00 DOm0 OO0 O}
*00 0N Dm0 O O 0oooo 00 DmO 00 O
0o 0N DOm0 O O 0ooo 00 DmO 00 O
000 O DOm0 O Of0 0ooo 00 OO0 000 O
0ooo 0N DOm0 O O 0oo 00 OO 00 O
0ooo i N 11 N 11 0ooo {1 N 11 R w111
0ooo i N 11 N 11 0oo {1 1 O 11 R 111
00000000 OO OO0 000 O *000000 i 1 O 11 R w111
0ooo v O 1 O 1 0000 v O i I 1 O 1
*00000 00 O 0O Do 0000 v O i I 1 O 1
00 OO O 0O Do «0000 v O i O 1 O 1
0ooo o O SO 1 O 1 000 v O 1 I 1 O 1
*00000 Omm O 0O Do 000 v O 1 I 1 O 1
ooooo 1 O O 1 O 1 000 v O 1 I 1 O 1
000 00 D00 OO0 Of0 0ooooo 00 D00 OO0 OO0
oooo 00 D00 OO0 OO0 ooo 00 D00 OO0 OO0
*gooo 00 D00 OO0 OO0 oooo 00 DD OO0 OO0
*00000o 00 D00 OO0 Of0 *gooo 00 0OD OO0 000
ulslsls 00 D00 OO0 OO ulslsls 00 DD OO0 OO0
0ooooo 00 D00 00 OO 000 00 DOOD OO0 000
ooo 00 DOm0 00 OO 000 00 DOOD OO0 000
*000000o 00 DOm0 00 Of0 *gooo0 00 DOOD OO0 000
*000000o 00 DOm0 00 000 000 00 DOm0 OO0 000
*000000 00 Dm0 0O Of0 000 00 DOm0 000 OO0
«000000 00 DOm0 00 O *0000000 00 0O OO0 O}
0ooo 00 DOm0 00 O ulslsls 00 0O OO0 O}
0ooo i1 N 11 N 111 Salslsla 00 DOm0 000 O;0
*000000 0N DOm0 0O O 0ooo 00 DmO 00 O
*0o00 00 Dm0 O O Salslsla 00 DOm0 000 O;0
*0o00 i N 11 N 111 ooo {1 O 11 R 111
000000 Omm DOm0 O O *00 i O 11 R 111
0ooo i N 11 N 11 000000 {1 N 11 R w111
oooooo v 1 O 1 O oooooo v O i I 1 O 1

Moo0o000000000D00000DO0D000000000000000OOO00000000MO0OD0D00000MOO0b0O000
go0o0o00o00oO0o0O000O00O00b0O00000000000000000000000O00000000000MOO000000000
gb0o0o0ooO0o0o0o0o0o0o0obo0o00o0oo0o0oo0ooo0oo0ooo0ooooo0o0o0o0oo0o0o0oo00o0ooo0oo0oo00on
go0o0o00O000000000000C00000O00000O000C00O0O00O00O0O00O00O00O0000O0O0O0O00O0O0O0000O0O000

goooobooooo



g bboodobbooobbuooobbbooobboooobo

oo oo g5 g ooo oo oo gg o ooo
oooo 00 OO0 OO0 OO0 000 00 OO0 OO0 2 Of0
0ooooo D0 0D OO0 OO0 *gooo 00 OO0 OO0 000

«000000 D0 OO OO0 OO0 *0ooo 00 OO0 OO0 000
oooo D0 OO OO0 OO0 *000000 00 OO0 OO0 000
oooo D0 OO OO0 OO0 *000 00 OO0 OO0 000

*0000o 00 0Om0 OO0 Of0 *000 00 OO0 OO0 O;0
0oo 00 0OmO OO0 OO0 *0oo00 00 OO0 OO0 O;0
000000 00 0Om0 OO0 o0 *0oo00 00 OO0 OO0 ©Oo0
000000 00 0Om  O0 o0 *000000 00 OmO 000 o0
0ooo 00 0Om  O0 o0 0ooo 00 0OmO 00 o0
000000 00 0Om  O0 o0 000000 00 0OmO 00 o0
0ooo 00 0Om  O0 o0 0ooo 00 0OmO 00 o0

*00000 00 Om O o0 ooo o O 11 R 11
0ooo O Om O o0 0ooo o O 11 R 11
0ooo O Om O o0 000000 o O 11 R 11
0000 1 i [ 1 O ooo 1 i [ 1 O 1
ooooo 1 i [ 1 O *0000 1 i [ 1 O 1

«0000 1 1 [ 1 O 1 0000 1 i [ 1 O 1
0ooo 1 o 1 [ 1 O 1 0000 v i [ 1 O 1
000 ] 1 [ 1 O 1 *0000 00 0Om0 O 0o

*00o00o0 ] 1 [ 1 R 1 *000000 Omm  0Omo O 0o

ufslsls D0 OO0 OO0 OO0 *gooo 00 OO0 OO0 OO0

*gooo 00 OO0 OO0 OO0 *00000o 00 OO0 OO0 OO0

*gooo D0 OO0 OO0 OO0 *gooo 00 OO0 OO0 OO0

000 D0 OO0 OO0 OO0 000 00 OO0 OO0 O00

000 OO0 OO0 OO0 OO0 *gooo 00 OO0 OO0 000

000 D0 0D OO0 OO0 *gooo 00 OO0 OO0 000

000 D0 0OOmD OO0 O00 *000 00 OO0 OO0 2 Of0

*0000o D0 OO0 OO0 2 Of0 *000 00 OO0 OO0 Of0

000 D0 0OOmO OO0 2 Of0 *0ooo 00 OO0 OO0 000

ulslsls 00 Om0 OO0 000 *00000 00 OO0 OO0 O;0

«000000 00 0OmO OO Of0 *0oo00 00 OO0 OO0 o0
0ooo 00 0OmO OO0 o0 *000000 00 OO0 OO0 O;0
ooo 00 Om 00 o0 000 00 OmO  Om0  Of0
0ooo 00 0Om  O0 o0 *0000000 OO0 000 000 Of0
ooo 00 Om 00 o0 ooo 00 0OmO 00 o0
0oo 00 Om O o0 000 00 Om O Of0
0ooo O Om O oo *000000 {1 O 11 R 111

*0o00 00 Om O Of0 0000000 OO0 000 OO ©f0

000 00 OO0 O 0o 0000000 OO0 O OO Do




(]

g bboodoobbooobbuooobbbooobbooobo

oo oo gg o ooo oo oo gg o ooo
oooo 00 OO0 OO0 OO0 *0oo0o 00 OO0 OO0 2 Of0
0ooooo 00 OO0 OO0 OO0 *0oo0o 00 DOOD OO0 000
0ooooo 00 0O OO0 OO0 0ooo 00 DOm0 OO0 OO0
oooo 00 0D OO0 OO0 0ooo 00 DOm0 OO0 OO0
oooo 00 0D OO0 OO0 0ooo 00 DOm0 OO0 OO0
0ooo 00 OO0 OO0 o0 000 00 Dm0 000 OO0
0ooo 00 OO0 OO0 o0 ooo 00 DOm0 OO0 OO0
000000 00 OO0 OO0 o0 0ooo 00 DOm0 OO0 OO0
000000 00 OmO 00 o0 *0000 00 Dm0 00 O;0
ooo 00 OmO 000 o0 *000000 00 Dm0 00 O;0
0ooo 00 0OmO 00 o0 *0000 00 Dm0 00 O;0
0ooo 00 0OmO 00 o0 *0000 00 Dm0 00 O;0
ooo 00 Om O oo *00000 00 Omo O Of0
ooo 00 Om O oo *0000 00 Omo O Of0
000000 00 0Om O oo *000000 00 Omo O Of0
0ooo 1 i [ 1 O *000 v O 1 [ 1 RO 1
0ooo 1 i [ 1 O 00 00 DOm0 OO0 000

*0000 00 00 O 0o 0000 v O i [ 1 O 1
ooo v 1 [ 1 O 1 0000 v O 1 I i O 1
oooooo v 1 [ 1 O 1 *000 v O i I 1 O 1

*000000 v O i [ 1 O 1 *00000 00 Om 0O 0Omo

*gooo 00 OO0 OO0 OO0 *0ooo 00 DOD OO0 00

000 00 OO0 OO0 OO0 *0ooo 00 DOOD OO0 000

000 00 OO0 OO0 000 000 00 DOOD OO0 000

*gooo 00 OO0 OO0 000

ulslsls 00 OO0 OO0 2 O00

sl 00 0D OO0 OO0

ulslsls 00 0D OO0 000

*goo0 00 OO0 OO0 000

«00000o 00 OO0 OO0 2 Of0

*0oo0 00 OO0 OO0 o0
0ooo 00 OO0 OO0 o0

alslsls 00 OO0 OO0 Of0

*000000 00 Om0 OO O;0

*0oo00 00 OmO OO O;0

Sulslsls 00 OO 00 o0

*0o00 00 Om O Of0
0ooo {1 O i1 R 111

000 00 Om O Of0

*000 1 i [ 1 O 1




000 0O ORep. Nat’l Food Res. Instd No. (OO OOMOOOTOM OOOOO

guooobbooooooobuogoooooon

00 00000 O0OO0O0O0oOooooooo ooo
00 00000 ooooo of

gooboooboooboboooboboobbgo bboobooog
'000000 OO0OO0OO0OO0O0 OoOoOoooo

A Survey of Visitors to Food-Insect Site by Web Questionnaire

Yukio Magariyama”, Kumiko Shichiri, Akihiro Miyanoshita, Taro Imamura,

Yuji Wada, Tomohiro Masuda, and Atsushi Kimura'

National Food Research Institute, 2-1-12 Kannondai, Tsukuba, Ibaraki, 305-8642 Japan
T Tokyo Denki University, 2-1200 Muzai Gakuendai, Inzai, Chiba, 270-1382 Japan

Abstract

We have opened Food-Insect Site as expanding an internet illustrated book of stored grain pests and their natural

enemies, “Picture Guide to Food Pests” since November 2007. Some defects in Food-Insect Site have appeared gradually.

To obtain the objective data, we made a survey of visitors to the website by a questionnaire embedded in each webpage.

The questions were the following: the purpose of the visit, the achievement of the purpose, the unexpected result, visits to

this site, confidence in this site, and comment.In the questions other than comment, a respondent could choose the answer

from several alternatives by checking a radio button. We had obtained 55 valid answers for 3 months from June 1 to Au-

gust 31 in 2010. To the question “the purpose of the visit,” half the respondents answered “work or study,” 40% “home,”

and the rest “hobby or curiosity.” We consider that the contents in Food-Insect Site are appropriate because only 3 respon-

dents answered that the purpose was not achieved. About 80% of the respondents got unexpected results. About half the

respondents made comments although it was purely optional. We will open a new version of Food-Insect Site to be more

user-friendly by evaluating the results.

§ 0 0 O O maga@affrc.go.jp
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Quality Improvement of Fresh Food by Thermal Preprocessing

Edith Manlapig San Juan
UNU-Kirin Fellow from Philippines
Food Processing Laboratory

Heat treatments, such as use of agua-gas (AQG), which is a mixture of micro-droplets of hot water in superheated
steam (SHS), heating at 6000 in water, and steaming are used mainly to inactivate enzymes that cause browning and to
facilitate peeling of green fruit where the peel adheres firmly to the pulp, like in bananas. The characteristics of Cavend-
ish banana (Musa spp.) blanched in AQG with SHS, boiling water, and steam were studied to determine the effectiveness
of these treatments in prolonging the green stage of the fruit in order that the fruit could be prepared into value-added
products. The work focused also on determining the characteristics of banana during the normal ripening process and on
the effectiveness of these blanching techniques in delaying the ripening process. Untreated fruits stored at ambient condi-
tions ripened after 8 days with a total soluble solids (TSS) content of 9%, which is the table ripe stage of bananas. Ba
nanas to be used for preparing chips are required to have a maximum TSS of 5%. This level was attained in untreated ba-
nanas after 6 days of ripening. Blanching in water at 6000 for 1, 3 and 5 minutes resulted in water soaked bananas after
5 days of blanching resulting in soft texture of the fruit. Steaming of green bananas for 30, 60 and 90 seconds resulted in
ripened bananas after 4, 7 and 10 days, respectively. Blanching of mature, green bananas (Color Index, Cl=2) with AQG
delayed ripening time by about 7 days. Increase in TSS to 5% was attained after at least 14 days in bananas blanched for
60 seconds at 11500 with AQG. Blanching for 90 seconds was also effective in prolonging the green stage of bananas,
the 5% level was attained within 14 days of ripening or a delay of 7 days. Bananas blanched for 30 seconds delayed rip-
ening by 4 days. Regression equations for ripening of bananas were obtained from the straight line in the graph represent-
ing the changes in total soluble solids content during its ripening. These equations can be used to predict the number of
days before reaching the 5% TSS. Above results will be useful for producers of banana chips, flour and powder utilizing
green bananas as raw material. The producers will have extended time to prepare these products and not worry about the
early ripening of the raw material especialy at times when there is abundant supply of green bananas.



Development of agro-resource and spice-based renewable eco-bio-product and properties

Borse Babasaheb Bhaskarrao
UNU-Kirin Fellow from India
Food Processing Laboratory

Renewable bio-products are biodegradable products developed keeping environmental concerns in mind. An inte-
grated research and scientific on renewable bio-products / materials with insect attack protection property is an urgent
need as agro/cereal grain based bio-products are usually attacked on shelf by insect pests making them defective. The aim
of the study was to develop and understand the properties of biodegradable material with spice (turmeric) inclusion for
protection against attack from harmful insect pests. Keeping the above objectives processing, properties and development
of agro-resource and spice-based renewable eco-bio-product (eco-pots) was carried out using twin extrusion technology
for pelleting and injection molding for bio-product casting. This followed studies on pellets and pots (RP 820/RPT 821)
from rice, potato pulp waste with and without turmeric. Maize weevil (Sitophilus zeamais Motschulsky) was used as
the stored product insect pest and its food preference was studied in prepared pellets and eco-pots. It was RP 820 pots
which were highly preferred as food by maize weevil, as absence of turmeric resulted in cracks and crevices in pots mak-
ing easy access for insect attack. Whereas pots from RPT 821 (with turmeric inclusion) were not at al preferred as food
by the insect pest as the pots were free from cracks and crevices and pots had enough integrity to alow any bite. Tur-
meric inclusion afforded the compatibility effect on pots making it inaccessible to insect attack besides natural color.



Effects of Sugar Components on the Properties of
Enzymatically-induced Soy Protein Coagulum

Luan Guangzhong
UNU-Kirin Fellow from China
Food Physics Laboratory

To elucidate the role of soybean proteins in enzymatic coagulation, and to analyze the effect of glycan moiety of -
conglycinin (7S) on the coagulation, dynamic rheological properties during the enzymatic coagulation as well as other
physicochemical properties of soybean proteins were studied.

The coagulation of commercia soybean protein isolate (SPI) by papain and alcalase at different temperatures were
studied. The results showed that papain had higher thermal stability than alcalase. The results of Arrhenius plot suggested
that the coagulation by both alcalase and papain at different temperatures was single process and that the coagulation in-
duced by papain depended more on temperature than that by alcalase.

The coagualtion of commercial SPI and 7S dispersions with presence of papain were studied at 4000 . Dynamic vis-
coelasticity of 7S dispersion developed faster than that of SPI, indicating that commercial 7S was easier to coagulate and
formed firmer coagulum than SPI.

The observed clotting time and dynamic rheological properties of extracted 11S (E11S) , 7S (E7S) and SPI (ESPI)
with presence of papain were compared. The E11S dispersion coagualted much faster than ESPI and E7S, and the E7S
was the slowest. The saturated modulus values were ordered as E11S > E7S > ESPI, indicating that 11S played a key
role in the papain induced coagulation.

No significant difference was found for the clotting time by papain between the deglycosided 7S (D7S) and its intact
control. The D7S coagulum was little bit firmer than the control one, but both formed very weak coagula. The deglycosi-
dation was not effective to enhance gel structure induced by papain.

It can be concluded that deglycosidation is not very effective for increasing the gel strength of the enzymatic coagu-
lum of soybean protein. Soybean 11S plays a key role in the coagulation of the enzymtaic coagulation, the same as re-
ported in tofu-like gels induced by saline or acid coagulants.



Improvement of Fish Sauce Flavor by Using Ultrafiltration Method

Leopold Oscar Nelwan
UNU-Kirin Fellow from Indonesia
Reaction and Separation Engineering Laboratory

Fish sauce is a condiment made from fermented fish. Some people, however, dislike fish sauce due to its some
strong unpleasant flavors. In this study, a membrane separation technique for improving the flavor of fish sauce was de-
veloped.

Some polymers solutions including sodium carboxymethyl cellulose, sodium aginate, dextran, chitosan, gelatin,
polyethilene glycol were mixed with trimethylamine or butyric and iso-valeric acids and then were ultrafiltrated and sub-
sequently both the permeate and feed were assayed. At the next stage, ultrafiltration experiments of the polymer solutions
with total recirculation mode were carried out, and the model of ultrafiltration of polymers solution was developed. A
simple optimization technique was set up in order to find the optimum energy for filtration. Simulation of the batch-wise
ultrafiltration the polymer in fish sauce solution was carried out and sensory evaluation was applied to compare the origi-
nal fish sauce and the treated ones.

It was found that sodium carboxymethyl cellulose (CMC) and sodium aginate (SAG) could bind with trimethyl-
amine while chitosan could bind with lower fatty acids. Gelatin could dightly bind with the lower fatty acids. The model
based on resistance-in-series model can explain the permeate data obtained. Feed flow velocity ranging from 0.073 to
0.298 m/s has significant effect to the resistance only at higher trans-membrane pressures while temperature ranging from
25 to 450 has the effect at both higher and lower trans-membrane pressure. However, the temperature effect was lower
than that of feed flow velocity. In the range of targeted permeate flux of 0.00003 to 0.00007 m¥m?2-s, optimum inlet pres-
sure for al solutions are occurred at similar values but the corresponding feed flow velocity of chitosan in 0.01 N HCI
solution, and therefore its pressure energy, is significantly higher than those of CMC and SAG solution. At the curve Jv
vs AP, the required optimum energy points do not necessarily to occur at the region where the curve deviates from linear.

The permeate flux of polymers in fish sauce is severely lower than those in aguaeous solutions, i.e. less than a quar-
ter for dl polymers. Furthermore, the CMC in fish sauce solution has permeate flux much lower than that of SAG at the
same trans-membrane pressure whereas their optimum values are approximately same in the aguaeous solution. The
model for batch-wise simulation was agreed with data only for SAG.

Sensory evaluation showed that ultrafiltration of CMC, SAG, chitosan and mixture of SAG and chitosan in fish
sauce solution can significantly change the odor and taste of the fish sauce at 95% confidence interval. CMC, SAG and
mixture of SAG and chitosan improved significantly the odor of fish sauce, while chitosan and mixture of SAG and chi-
tosan improved significantly the taste of fish sauce.



Development of Method to Enhance Resistant Starch Content in Rice Flour

Prajongwate Satmalee
UNU-Kirin Fellow from Thailand
Carbohydrate Laboratory

Rice is the main crop of Thailand, but the utilization and the value of the rice flour is limited. The digestibility of
rice flour is high due to its low resistant starch (RS) content. The functions of the RS are similar to the dietary fibers.
Many public health authorities and food organizations recognize RS as a beneficia carbohydrate. High and low amylose
Thai rice flours (KC and ML, respectively) were used in this work, to increase the RS content in the flour. Pullalanase
debranching followed by heat-moisture treatment (HMT) atered the pasting properties, which increased the shear stability
to the flours. The gelatinization temperature determined by DSC was increased and the more retrogradation occurred in
treated flour compared to the native flour. The SEM observation showed that the treatment did not change the morphol-
ogy of the granules in both flours. The RS content of the treated KC flour was not significantly changed from 10.86% in
native to 10.20 and 10.81% in both treatments, but the slowly digestible starch (SDS) content was significantly increased
(from 1.07% to 3.27 and 3.25%). The treatment worked well with ML rice. The RS content in the treated ML flour was
increased to 18.31% from 11.59% in native flour. This concluded that the treatment can increase the RS, while maintain-
ing the granular structure and improve the pasting properties of the flour. Moreover the debranching and HMT process
has different effect on the RS content, depends on the cultivar and the milling method of the rice flour. This can be used
to improve functional properties of rice flour and also increase the value of rice flour.



Journal of Clinical Biochemistry and Nutrition 44(3)223&#8211;230(2009)
A comparative analysis of genistein and daidzein in affecting lipid metabolism in rat liver
Takahashi Y.*, Odbayar T. O. ***, |de T.*

*National Food Research Institute
**Mongolian University of Science and Technology

goboboooooooooobooooOoooOoOoOoOobOOo0OoOOO0OOOObOO0OObObOO0OODbOOObOOOObOOOODOOO
goo0oooooo0oo0oooOo0OooObO0O0oo00ooOOo0bOgkgOOOO0OOOOOOODOOOODODOODOOOODO
oooooo0OmOo0ooooboo0o0O0ooOOOOOO0OODOO0O0O0O0bOgkgOOOOOODODDOOODODODOODOOO
gooooooooooomoooooooooooooDOODOO0O0ObOgkg 0000 OO0OOOOODODOODODOODOODODOODODOO
goooooooOoOooooOoooOoU0OooOOoOOoU0OooOOobOOoUO0oOOO0bOgkgODODOOODODOODOOOODOOOOOOO
oo DNAOOOOOOODOOOoOoOooooboooooboooooooboooooboooooobooooobooooooooboooo
ooboooobooooooooooobobooooooobooOooooOooooobooooobooooDoOooooOoooboooDboOoOon
goooooobooooooooooooboooooooooooo0ooobooDooooooboooDbboOoo

gobooooboooooooboooooboooooooooooooboooobooo
00 0OO0O*0Odbayar TCOO**0 O O gx*

*Wooooooox=oooooooooo

International Journal of Sport Nutrition and Exercise Metabolism ,19(6), 673-684(2009)
L-Lactic Acid Improves the Swimming Endurance of Mice
Guihua ZHANG*, Nobuya SHIRAI*, Hiramitsu SUZUKI**

*National Food Research Institute
**Kagawa Nutrition University
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Evaluation for Anti-oxidant activities of Prunus spl] using Oxygen radical absorbance capacity
Akiko Sato***, Jun Watanabe*, Masao Goto*, Yuko Ishikawa-Takano*

*National Food Research Institute
**Yamanashi Fruit Tree Experiment Station



Bioscience hiotechnology and biochemistry, 73(11) 2439-2444(2009)

Continuous orally administered coffee enhanced the antigen-specific Thl response
and reduced allergic development in a TCR-transgenic mice model

Masao GOTO*0 Kohji YAMAKI*O Hiroshi SHINMOTO***[ Yuko TAKANO-ISHIKAWA*

*National Food Research Institute
**Tamagawa University
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Applied and Environmental Microbiology, 75(20) 6451-6456(2009)
Response of gut microbiota to fasting and hibernation in Syrian hamsters
Kei Sonoyama*Reiko Fujiwara*[] Naoki Takemura*[] Toru Ogasawara*[] Jun Watanabe**[] Hiroyuki Ito***[J and Tatsuya Morita***

*Hokkaido University
**National Food Research Institute
***Shizuoka University
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British Journal of Nutrition,103(2) 218-222(2010)
Comparison of gut microbiota and allergic reactions in BALB/c mice fed different cultivars of rice

Kei Sonoyama*[J Toru Ogasawara*[] Haruka Goto*[] Tomoyo Yoshida*[] Naoki Takemura*[] Reiko Fujiwara*[]
Jun Watanabe**[J Hiroyuki Ito***[ Tatsuya Morita***[] Yoshinari Tokunaga**** and Tetsuji Yanagihara*****

*Hokkaido University
**National Food Research Institute
***Shizuoka University
****Chinobeikokuten Co.,Ltd
*****Hokkaido Prefectural Kamikawa Agricultural Experiment Station
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British Journal of Nutrition,103(4) 530-538(2010)
Maternal consumption of fructo-oligosaccharide diminishes the severity of skin inflammation in offspring of NC/Nga mice
Reiko Fujiwara*[] Naoki Takemura*[J Jun Watanabe** and Kei Sonoyama*

*Hokkaido University
**National Food Research Institute

00000000000000000000000000000 NCINgeOOOOOOODODOOODODODODODOODODOBOO
ooooooboooooooooooboooobooooooooooobooooOoooooooboooobDoooDboOoooo
ogoooooooooooooooooooooooooooooooooooooooooooOooOoOOOO0O0O0000O0
ooboooobooobooooooooboooooOooOoOoOoOooooOoOobooOoOobOOoOoOoOoOooboOoOoOooDooOg

OoOod

Cytotechnoligy, 62(4) 307-311(2010)
Epitope analysis of peanut allergen Ara hlwith human monoclonal IgM antibody 92-2
Hiroshi Shinmoto*[J Yuji Matsuo*0 Yasunori Naganawa**[] Shinichi Tomita*and Yuko Takano-Ishikawa***

*Tamagawa University
**Nagahama Institute of Bio-Science and Technology
***National Food Research Institute
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Bioscience Biotechnology and Biochemistry, 74(2) 358-363(2010)
Administration of antibiotics during infancy promotes development of atopic dermatitis-like skin lesions in NC/Nga mice
Jun Watanabe*[] Reiko Fujiwara**[J Naho Sasajima**[J] Susumu Ito** and Kei Sonoyama**

*National Food Research Institute
**Hokkaido University
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British Journal of Nutrition, 103(4) 539-548(2010)

Role of Bifidobacterium pseudolongum in dietary fructo-oligosaccharide inhibition of 2,4-dinitrofluorobenzene-induced contact hypersensitiv-
ity in mice

Naho Sasajimal] [J Toru Ogasawaral] [ Naoki Takemurall (] Reiko Fujiwaral) 0 Jun Watanabed 0 and Kei Sonoyamall

[0 Hokkaido University
[0 O National Food Research Institute

gooooooooooooooooobooooooooboooooooooboooooooboooDoDooooooboboooDog
oo0o0ooooO0o0oo0o0ooO0o0oO0O00OBALBOODDOOOOOODODODODODODODDOODODODODOOOODOOOBO pseu-
dolongum OO0 00000000000 O0O0O0OCOO0DOOCO0O0OCOO0OOOO0O0OOBOPpseudolongumO00000000O0O0O
00000o0o00ooOo000O0oOO BOpseudolongumOO0O0O0OO0O0OCOO0ODOOOOODOOOOOOOODOOOODOO
goboooobooooboooooooobooOobOOoOoOooOoOoUoboOoOoOobObOoOoOoOoOoboOoOooooo

Bioscience Biotechnology and Biochemistry, 74(2) 375-381(2010)
Inulin-type fructans stimulated the growth of exogenously administered Lactobacillus plantarum No.14 in the mouse gastrointestinal tract
Naoki Takemura*[J Keisuke Ozawa*[J Naoto Kimura*[J Jun Watanabe** and Kei SONOYAMA*

*Hokkaido University
**National Food Research Institute

gbobOooobOooooooboooooboooooroOoSOOO 0000 Lactobacillus  plantarum NoDO LATIO O O
goooooooooooooooob rOSOOOODOOODO 00 LrOoooo0ooooooLwLo 0o0mo o om
00000000000000000000FOSOO0O0O00O00O0O0 oooooo0o0ooooooboooooo0o0 LR
gooooooooooooooooboooboooooooo LAROOO0O0O00000o0o00oo0ooooooo
gooooooooooOooo0 Lo oooooobbo0oLLRocoooo0ooboooobooDbDOooDooDOoDOoDODn
00 LROD00000000o0oooooooooooooOooOoOOoOOO0O0000D0O0

O
O
O
O

oot

O
O

Journal of Agricultural and Food Chemistry 57(11), 4651-4656(2009)

Dietary phloridzin reduces blood glucose levels and reverses sglt 1 expression in the small intestine in streptozotocin-induced diabetic mice
Saeko Masumotold Yukari Akimotol Hideaki Oike(J Masuko Kobori
National Food Research Institute(] National Agricultural and Food Research Organization
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Molecular Nutrition&Food Research 53(7), 859-863(2009)
Dietary quercetin alleviates diabetic symptoms and reduces streptozotocin-induced disturbance of hepatic gene expression in mice
Masuko Kobori[J Saeko Masumotol Yukari Akimotoll Yumiko Takahashi
National Food Research Institute(] National Agricultural and Food Research Organization
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Journal of Ethnopharmacology 125(1), 90-96(2009)
Drosera rotundifolia and Drosera tokaiensis suppress the activation of HMC-1 human mast cells

Kenji Fukushima*[ Kanji Nagai*****[ Yoshikazu Hoshi*[0 Saeko Masumoto**[]
Ichiho Mikami**[(J Yumiko Takahashi**[1 Hideaki Oike**[1 Masuko Kobori**

*School of Agriculture, Tokai University **National Food Research Institute, National Agricultural and Food Research Organization
***Mitsubishi Rayon Co.Ltd.
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British Journal of Pharmacology 158(3), 907-919(2009)
The hydroxyflavone, fisetin, suppresses mast cell activation induced by interaction with activated T cell membranes
Kanji Nagai*™**0 Yumiko Takahashi*0 Ichiho Mikami*O Tatsunobu Fukushima**[] Hideaki Oike*[J Masuko Kobori*

*National Food Research Instituted National Agricultural and Food Research Organization
**Mitsubishi Rayon Co[J Ltd(]
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Food Science and Technology Research 15, 141-146(2009)
High fiber diet supplemented with rice bran hemicellulose may reduce daidzein absorption in mice
Motoi TAMURA*[J Takashi IWAMI*0 Kazuhiro HIRAYAMA**[ Kikuji ITOH**

*National Food Research Institute
**The University of Tokyo
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Nutrition Research 29, 882-887(2009)
Dietary cholesterol lowers plasma and cecal equol concentrations in mice
Motoi TAMURA*0 Sachiko HORI*[O Hiroyuki NAKAGAWA*
*National Food Research Institute
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Journal of the science of food and agriculture 89, 1174-1177(2009)
Effect of Pectin on Plasma lipids and Cecal Enzyme activity in Rutin-Supplemented Mice
Motoi TAMURA*[J Kazuhiro HIRAYAMA**[J Kikuji ITOH**

*National Food Research Institute
**The University of Tokyo
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Antonie van Leeuwenhoek 96, 621-626(2009)
Lactobacillus collinoides JCMITTIT: Effects on mouse plasma cholesterol and isoflavonoids in the caecum
Motoi TAMURA*[J Sachiko HORI*O Hiroyuki NAKAGAWA*
*National Food Research Institute
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Chem. Senses 35(2), 171-177(2010)
Lrmp/Jaw 1 is expressed in sweet,bitter,and umami receptor-expressing cells
Yoichiro Shindo*[0 Mi-Ryung Kim**[J Hirohito Miura***[J Tosifumi Yuuki*(J Toshimasa Kanda*(J Akihiro Hino**[] Yuko Kusakabe**
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**National Food Research Institute
***Kagoshima University
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Postharvest Biology and Technology, 52(2), 243-246(2009)
Comparison of human-bite and instrument puncture tests of cucumber texture
Kaoru KOHYAMA*O Ai NAGATA***[] Yuko TAMAKI*** and Maoki SAKURAI****

*National Food Research Institutedd NARO

**Tottori Institute of Industrial Technology

***Niigata University of Health and Welfare
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Food Science and Technology Research, 15(3), 203-210(2009)

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

Hitoshi KUMAGAI*[ Akiko TASHIRO*[1 Atsuko HASEGAWA*[] Kaoru KOHYAMA**[] and Hitomi KUMAGAI***
*Kyoritsu Women’s University
**National Food Research Institutel] NARO

***Department of Chemistry and Life Sciencel] Nippon University
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Food Hydrocolloids, 23(7), 1712-1719(2009)
Effect of amylose content and rice type on dynamic viscoelasticity of a composite rice starch gels
Zhan-Hui LU***J Tomoko SASAKI*0 Yong-Yu LI**0 Tadashi YOSHIHASHI***[ Li-Te LI** and Kaoru KOHYAMA*

*National Food Research Institute(] NARO
**China Agricultural University
***Japan International Research Center for Agricultural Sciences
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Journal of Food Engineering, 95(3), 400-409(2009)
Relations among mechanical properties] human bite parameters(] and ease of chewing of solid foods with various textures
Toru TAKAHASHI*O Fumiyo HAYAKAWA**[J Masanori KUMAGAI*[J Yoshinobu AKIYAMA***[] and Kaoru KOHYAMA**

*Akita Research Institute for Food and Brewing
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Plant Production Science, 12, 492-496(2009)
Effects of sprouting on texture of cooked buckwheat[] Fagopyum esculentum Moench( noodles
Takahiro HARA*[J Tomoko SASAKI**[] Takahisa TETSUKA*[ Hiroki IKOMA*[] and Kaoru KOHYAMA**

*National Agricultural Research Center for Kyushu Okinawa Region NARO
**National Food Research InstituteC] NARO
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Food Chemistry, 116, 137-142(2009)
Physicochemical characteristics of waxy rice starch influencing the in vitro digestibility of a starch gel

Tomoko SASAKI*O Kaoru KOHYAMA*[ Yasuhiro SUZUKI**[0 Kazuyuki OKAMOTO***[J
Timothy RENOEL**** and Steve GLRING****

*National Food Research Institutel] NARO
**National Institute of Crop Scienceld NARO
***|paraki Agricultural CenterO Plant Biotechnology Institute
****|nstitute of Food Research
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Food Hydrocolloids, 23(8), 2219-2225(2009)
Effect of acid-methanol treatment on the molecular structure and physicochemical properties of lentil (Lens culinaris Medik) starch
Navdeep Singh SODHI*™*[] Yung-Ho CHANG***[J Nimratbir KAUR**[J Kaoru Kohyama*
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Journal of Sensory Studies, 25(1), 76-93(2010)
Lexicon for the sensory description of French bread in Japan
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Effect of gamma-irradiation on the survival of Listeria monocytogenes and allergenicity of cherry tomatoes
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Limited surveillance of fumonisins in brown rice and wheat harvested in Japan
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Preparation of an in-house reference material containing fumonisins in Thai rice
and matrix extension of the analytical method for Japanese rice
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Contribution of Stress-activated MAP Kinases to Nivalenol-caused Cytotoxicity and Interleukin-8 Secretion in HL60 Cells
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Ryanodine receptor inhibitor dantrolene alleviates nivalenol-induced cytotoxicity in HLT]cells
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Efficacy of chlorine and acidified sodium chlorite on microbial population and quality changes of spinach leaves
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Seasonal population changes of stored product insects in brown rice warehouses
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Formation of grain chalkiness and changes in water distribution in developing rice caryopses grown under high-temperature stress
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Study on the prevention method of imbibition damage before germination of soybean seedsO Part() O
0 Examination of Imbibition Damage Factor—
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Spiked Rice Sample Preparation for Determination of Total Nitrogen as the Test Material of Collaboratory Study by an L-Glutamine Addition
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Maize Using Multiplex PCR Coupled with Primer Extension on a Plastic Plate
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Microbial Responses Viewer (MRV): A new ComBase-derived database of microbial responses to food environments
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Analysis of the Fermentation Inhibition during the Ball-Vibrating Simultaneous Saccharification
and Fermentation Used for Ethanol Production from Spent Mushroom Culture Medium
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Insufficiency of copper ion homeostasis causes freeze-thaw injury of yeast cells revealed by indirect gene expression analysis
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Multicopy suppression of oxidan-sensitive eo s1 mutation by 1ZH 2 in Saccharomyces cerevisiae
and the involvement of Eos 1 in zinc homeostasis
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International Journal of Food Microbiology, 138(1-2), 181-185(2010)
Antioxidant N-acetyltransferase Mpr1/2 of industrial baker’s yeast enhances fermentation ability after air-drying stress in bread dough
Yu SASANO*0 Shunsuke TAKAHASHI**0 Jun SHIMA** and Hiroshi TAKAGI*
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Expression of the pgsB encoding the poly-gamma-DL-glutamate synthetase of Bacillus subtilis (natto)
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Crystallization and preliminary crystallographic analysis of poly-[gamma]-glutamate hydrolase from bacteriophage [PhiNIT1]
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An arginyl residue in rice UDP-arabinopyranose mutase is required for catalytic activity and autoglycosylation
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A novel transformation system using a bleomycin resistance marker with chemosensitizers for Aspergillus oryzae
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Deletion analysis of the promoter of Aspergillus oryzae gene encoding heat shock proteiriT]
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*National Food Research Institute
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FEMS Microbiology Letters, 298(2), 157-165(2009)
Characterization of a neutral ceramidase orthologue from Aspergillus oryzae
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Heterologous expression and characterization of CplJ OcpALl and novel serine-type carboxypeptidase OcpB from Aspergillus oryzae
Hiroto Morital Ayako Okamoto[d] Youhei Yamagatall Ken-Ichi Kusumotod Yoshinao Koide[ Hiroki Ishidad Michio Takeuchi

Aspergillus oryzae D00 0000000000000 O00O0O0O0OOOO0OOOO0OOO0OO0OOOOODOOOOOOOOO
goboooooooooooooooooooooooboobobooooOooobooOoboOooooooOooOoobboOooooooo

000000000000000 Aspergillus nidulans 0000000000 OODOOOOOOOOOOOOOOOOODOODODOO
gobooooboobobobodObOcepiO0ObOO00OOOOO0ODOOOOO0ODOOOO0O0ODOO0OODOOOO0OO0O0OOOO0OOocpAOO ocpB
goboooooooooooooooooooooo choobDOobDOobOOoOOoDOOoDOOOOoOooOOooOooOoooOooooooooon
00000o00oooooooooooooooooooooooooooooooOoooOooOooOoOOO0O00O00000b0ObObObbO
OcpAOOcpBOCpl OO pHOO O OO ODMDO OMOODMOOOOOOOOOOOO0 ocppO00bOO0OoooooooonoOO
000000000000 00000000000b0DbO0OD0DbOoepAl AloryzeeD OO OO OOOOOOOOOODOOOODOO
OO0OODOOOODODOODODOAOoryzae |IAMIINOOOO0O0O0O0O0O0OO0O0OOOOOOOOOCO DNAOOONOOOOODOO
OO0 OcpAUODDODOOOOOODOOOocpAlocpBOcplO O OO DOOOODOOOOOOODOOOOOODOOOOOOOODOODOO

oooo
Aspergillus oryzae 0 CplO0 OcpAD DD OO0 OD0O0OOOODODOOODOOODOO OcpBOOODOOODOOO
00 00000 00000 00000 00000 ooooo ooooo o0

oooooo
oooo
gooooooooooooooooooooooooooon
goboooobooooo
ooooooo

Journal of Bioscience and Bioengineering, 109, 115-117(2010)
Characterization of Aspergillus oryzae glycoside hydrolase family 43 B-xylosidase expressed in Escherichia coli
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Crystal structure of glycoside hydrolase family553-1,3—glucanase from the basidiomycete Phanerochaete chrysosporium
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Prebiotic effect of lacto-N-biose | on bifidobacterial growth
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A chemoenzymatic route to N-acetylglucosamine-1-phosphate analogues: substrate specificity investigations of N-acetylhexosaminel-kinase
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The Journal of Biochemistry, 146(3), 389—-398(2009)
Crystallographic and mutational analyses of substrate recognition of endo-o-N-acetylgalactosaminidase from Bifidobacterium longum
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The Journal of Biological Chemistry, 284(29), 19220-19227(2009)

Characterization of three B-galactoside phosphorylases from Clostridium phytofermentans:
discovery of D-galactosyl-300 — O -L-rhamnose phosphorylase

Masahiro NAKAJIMA* Mamoru NISHIMOTO* and Motomitsu KITAOKA*
*National Food Research Institute
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O -Acetamido-0 -deoxy-[] -O-o.-D-galactopyranosyl-D-glucose dihydrate
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Substrate specificity of N-acetylhexosamine kinase towards N-acetylgalactosamine derivatives
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Purification, crystallization and preliminary X-ray analysis of $-glucosidase from Kluyveromyces marxianus NBRC1777
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Synthesis of cellobiose from starch by the successive actions of two phosphorylases
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Carbohydrate Research, 344(18), 2573-2576(2009)

One-pot enzymatic production of B-D-galactopyranosyl-(1 — 3)-2-acetamido-2-deoxy-D-galactose (galacto-N-biose)
from sucrose and 2-acetamido-2-deoxy-D-galactose (N-acetylgalactosamine)
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Synthesis of highly ordered cellulose 11 in vitro using cellodextrin phosphorylase
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Catalytic reaction mechanism based on a-secondary deuterium isotope effects in hydrolysis of trehalose by european honeybee trehalase
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Distribution of in vitro fermentation ability of lacto-N-biose I, the major building block of human milk oligosaccharides, in bifidobacterial strains
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Structural explanation for the acquisition of glycosynthase activity
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Enzyme and Microbial Technology, 46(3-4), 315-319(2010)
Characterization of D-galactosyl-B0 — O -L-rhamnose phosphorylase from Opitutus terrae
Masahiro NAKAJIMA*[O Mamoru NISHIMOTO* and Motomitsu KITAOKA*
*National Food Research Institute
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Automated synthesis of a tri-branched pentasaccharide: the application of the uni-chemo hydroxyl
protection method to the automated synthesis of oligosaccharides
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Minimum stable structure of the receptor for advanced glycation end product possesses multi ligand binding ability
M. Kumano-Kuramochi*, M. Ohnishi-Kameyama*, Q. Xie*, S. Niimi*, F. Kubota*, S. Komba*, S. Machida*
*National Food Research Institute

O000000O0O0AGEsSD OO OO0DOOOORAGEDODOOUOODODOOODOOOODODOODD AIEDOTMIDOOOOODOO
oboooooo

The Journal of Biological Chemistry, 285, 15302-15313(2010)
Lipid peroxidation generates a body order component trans-2-nonenal covalently bound to protein in vivo
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A new method for cleavage of silicon-carbon linkers on glass plate supports with applications to solid-phase syntheses on silica resins
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Identification and characterization of a novel multidrug resistance operon, mdtRP (yusOP), of Bacillus subtilis.
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ScoC regulates bacilysin production at the transcription level in Bacillus subtilis
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Antibiotic overproduction by rpsL and rsmG mutants of various actinomycetes
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Crystallization and preliminary crystallographic analysis of B-L-arabinopyranosidase from Streptomyces avermitilis NBRGTTTT]
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Characterization of glycoside hydrolase family 6 enzymes from Coprinopsis cinerea
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Use of whole crop sorghums as a raw material in consolidated bioprocessing bioethanol production using Flammulina velutipes
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Crystallographic snapshots of an entire reaction cycle for a retaining xylanase from Streptomyces olivaceoviridis E-86
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Substrate recognition of a family 10 xylanase from Streptomyces olivaceoviridis E-86:
a study by site-directed mutagenesis to make an hindrance around the entrance toward the substrate-binding cleft
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Effects of Concentrations of “Shoyu Koji” and
Egg on Quality of Fish Sauces of Squid and
Sardine

Hanako Shokuhin, Senta Fukami*, Katsuo Suisan*,
TIkuo Chikusan® and Eiko Nogyo**

National Functional Food Stuff Institute, 4-5-67
Usukuchidai, Ishiru, Noto 929-0808
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ries, Taiheiyou University, 3-2-1 Kuroshio-
misaki, Nansou, Seinan 288-9999
** Zenkoku Prefectural Agricultural and Lives-
tock Experiment Station, 5432-10 daizugaoka,
kazamidori, Zenkoku 123-4567

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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