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Investigation of stored-product insect pests and their natural enemies

by traps baited with brown rice in grain drying and conditioning facilities

and grain warehouses
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Abstract

Stored-product insect pests and their natural enemies were investigated by traps baited with brown rice in 5 grain drying

and conditioning facilities and 2 low temperature grain warehouses located in the southwestern part of Ibaraki, Japan. Trapping

periods were July 4—August 9 and August 9—September 6 in 2012. Ten coleopteran and 3 lepidopteran species of stored-

product insect pests were collected by bait traps. Many individuals of Anisopteromalus calandrae (Howard) and Lariophagus

distinguendus (Fdrster), which are parasitic wasps attacking larvae of the maize weevil Sitophilus zeamais Motschulsky, were

emerged from brown rice used for bait traps. At least one species of these two wasps was collected at all of the survey sites.

Although adults of the Indian meal moth Plodia interpunctella (Hibner) were found by visual observation at these survey

sites, this moth was rarely collected by bait traps, and no parasitoid of this species was collected.

Keywords: fiFg &, K, NA b bJ v 7, SRR, B A
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Anthrenus verbasci (Linnaeus) (% Y %+ 7 ¥ & ¥ #})
DR ETOREMEISIRESINZ. Y FT
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rufescens Reitter DML & 3 M CEREIE S 7z, Y
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72. 22 X A b E F ¥ Tribolium castaneum (Herbst) (I
ILVEUR) ogEud 1, ax ) ¥ AL
Carpophilus pilosellus Motschulsky (7 3 % A £ ) &
3Hr, / a¥1) e T ¥ LY Oryzaephilus surinamensis
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FavHTEAATHO ) ¥ X< 55 A4 ¥ Plodia
interpunctella (Hiibner) , A ¥ < % 5 % 4 7 Cadra
cautella (Walker), 4 v 5 ¥ 2 7 % Paralipsa gularis
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Anisopteromalus calandrae (Howard) & 2 2 v'v7 a3
7 Lariophagus distinguendus (Forster) @) B A3E 2
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H % A A b 2
A B-I B-1l C D-I D- E
avF a2 H  Sitophilus zeamais Motschulsky 5 2 46 42 2
Anthrenus verbasci (Linnaeus) 7 (7) 1 (D 1 (D) 19 (19) 20 (20) 6 (6) 18 (18)
Trinodes rufescens Reitter 6 (6) 2 (2) 17 (17)
Tribolium castaneum (Herbst) 10 (10)
Carpophilus pilosellus Motschulsky 54 (54) 21 (16) 91 (71)
Oryzaephilus surinamensis (Linnaeus) 2
Fa7vH Plodia interpunctella (Htibner) 1)
Cadra cautella (Walker) 1 (D
Paralipsa gularis (Zeller) 1 ()
Y3IH * 1
A H * 7 3 6
NFH Anisopteromalus calandrae (Howard) 13
Lariophagus distinguendus (Férster) 2
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H T4 LA
A B-I B-11 C D-1 D-11 E
avF 22 H  Sitophilus zeamais Motschulsky 23 3 4 18 4 1006 30
Anthrenus verbasci (Linnaeus) 1 () 6 (6) 14 (14) 1 (1)
Trinodes rufescens Reitter 1) 7(7)
Attagenus unicolor japonicus Reitter 2 (2) 6 (6)
Tribolium castaneum (Herbst) 5 (4) 4 (4) 5 (3)
Tenebrio obscurus Fabricius 1 (D
Carpophilus pilosellus Motschulsky 1 (D
Cryptolestes ferrugineus (Stephens) 1 ()
Oryzaephilus surinamensis (Linnaeus) 3 34 (26) 14 (8) 34 (4)
Cryptophilus propinquus Reitter 1
* 1D
FawvH Plodia interpunctella (Hiibner) 66 (66)
Cadra cautella (Walker) 10 (10)
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* 1)
* 2 (2
v3IH * 1
IH5H H * 39 1 148 3
rEATVH * 2
NFH Anisopteromalus calandrae (Howard) 4 2 15 2
Lariophagus distinguendus (Forster) 4 7 1 6
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A B-I B-Il C D-1 D-11
avF 22 H  Sitophilus zeamais Motschulsky 10 12 218 3 8
NFH Anisopteromalus calandrae (Howard) 50 (24) 442 (338)
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A B-I B-I1 C D-1 D-1l E
20124E7H4H~8H9H Anisopteromalus calandrae (Howard) - 26.7 - - - 67.9 -
Lariophagus distinguendus (Forster) - 244 48.3 - 57.9 6.8 -
i - 51.1 48.3 - 57.9 747 -
20128 H9H~9H6H Anisopteromalus calandrae (Howard) 33.7 - - - 5.2 104 3.6
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Inulin Fructotransferase (DFA I-producing) from Arthrobacter sp. H10-2

Kazutomo Haraguchi®

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

Abstract

This manuscript reports the purification and characterization of an inulin fructotransferase (DFA I-producing) [EC

4.2.2.17] from Arthrobacter sp. H10-2. The enzyme was purified 35.6-fold from the culture supernatant of the microorganism

with a 17.3 % yield. The enzyme exhibited maximal activity at pH 5.5 and 40 “C ; however, activity began to decrease after it

was exposed to extreme conditions (i.e., 75 ‘C for 30 min). Sodium dodecy! sulfate-polyacrylamide gel electrophoresis (SDS-

PAGE) and gel filtration chromatography were used to estimate the molecular mass of the enzyme, which was determined as

45 kDa and 46 kDa, respectively. Therefore, it was predicted to be a monomer. Furthermore, we observed the production of

the minor products of the enzyme reaction, GF, (nystose) and GF, (fructofuranosyl nystose).

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

Introduction

Inulin is a polysaccharide found in chicory, dahlia,
Jerusalem artichoke, and other plants. Its chemical structure
is a -2, 1-linked fructose polymer terminated by a sucrose
residue. Inulinase [EC 3.2.1.7], which catalyzes the hydrolysis
of inulin, is expressed in molds and yeasts. Following
the discovery of inulinase, a new inulin-decomposing
enzyme was discovered in Arthrobacter ureafaciens®. The
enzyme converts inulin into a di-D-fructofuranose 1, 2": 2,
3" dianhydride (DFA I1l) oligosaccharide with additional
oligosaccharide minor products formed. This enzyme was
designated as inulin fructotransferase (DFA Ill-producing)
[EC 4.2.2.18]. Subsequently, there have been several reports
onthe presence of inulin fructotransferase (DFA I11-producing)
in Arthrobacter species?®, and Kang et al.? reported that the
enzyme is found in Bacillus sp. snu-7. We have reported that

the enzyme is also found in Leifsonia sp.” T88-4.

We subsequently identified another type of inulin
decomposing enzyme from Arthrobacter globiformis S14-
3%, This enzyme converts inulin into di-D-fructofuranos
1, 2": 2, 1" dianhydride (DFA 1) and a small amount of other
oligosaccharides [EC 4.2.2.17]. The oligosaccharide DFA
I exhibits half the sweetness of sucrose, and has potential
as a new type of low-calorie sweetener, although the actual
calorie count is not currently known. There are a few
reports on inulin fructotransferase (DFA I-producing) from
Arthrobacter species® ', and Kushibe et al. purified the
enzyme from Streptomyces sp. MCI-2524%2).

Recently, we isolated a microorganism (strain H10-2)
that produced an inulin fructotransferase (DFA I-producing).
Through taxonomic analysis, this microorganism was
identified as Arthrobacter sp. H10-2. Inthis paper, we describe
the purification and properties of inulin fructotransferase
(DFA I-producing) from this microorganism.

¥ Corresponding author: Kazutomo Haraguchi. Fax: +81 — 029 — 838 — 7996

e-mail: haraguti@affrc.go.jp
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Materials and Methods

Microorganism and identification

The Arthrobacter H10-2 strain was isolated from a
soil sample collected in Aomori prefecture (Hirosaki city).
Genomic DNA extraction, ribosomal DNA amplification,
and DNA sequencing were performed by TechnoSuruga
Laboratory Co. Ltd., Shizuoka, Japan. DNA sequencing was
performed using an ABI PRISM 3130xI genetic analyzer
system (Applied Biosystems, Co. Ltd.; USA).

Cultivation of the microorganism

To prepare a starter culture, the microorganism (strain
H10-2) was inoculated into 100 mL of medium (composed
of 0.4% (w/v) Na,HPO, - 12H,0, 0.1 % (w/v) KH,PO,,
0.1 % (w/v) NaNO,, 0.05 % (w/v) MgSO, + 7H,0, 0.001 %
(w/v) CaCl, - 2H,0, 0.001 % (w/v) FeSO, * 7H,0, 0.05 %
(w/v) yeast extract (Difco), and 0.3 % (w/v) inulin, pH 7.0)
in a 500-mL shaking flask..

The culture was incubated at 30 C for 24 h with
reciprocal shaking (120 rpm). The starter culture was
inoculated in a 5-L Erlenmeyer flask containing 1 L of the
same medium and incubated at 30 C for 24 h with rotary
shaking (120 rpm). After cultivation, the cells were removed
by centrifugation (8000 X g, 30 min) and the supernatant
was used as a crude enzyme solution.

Standard assay method

To measure the enzyme activity, 0.1 M citrate buffer,
pH5.5 (0.5mL), the enzyme solution (0.2 mL), water
(0.3 mL), and 2 % inulin (1.0 mL) were mixed. The enzyme
reaction was performed at 40 “C for 30 min, and the reaction
was stopped by heating at 100 C for 7 min. The DFA |
produced in the reaction was detected by high-performance
liquid chromatography (HPLC; column, Shim-pack CLC
ODS, 6.0 mm X 15 cm; Shimadzu Co. Ltd.; mobile phase,
water; detector, refractive index detector). One unit of the
enzyme was defined as the amount of the enzyme that could
produce 1 umol DFA | per minute at 40 C and pH 5.5. The
protein concentrations were determined by employing the
method of Lowry et al 12,

Purification of enzyme
The crude enzyme solution was dialyzed against 10

mM Tris-HCI buffer, pH 8.5. The dialyzed solution was
applied to a column of DEAE-Toyopearl 650M (2.5 X
20 cm; Tosoh Co. Ltd.; Japan) equilibrated with 10 mM
Tris-HCI buffer, pH 8.5. The elution was performed with
a linear 0 to 0.5 M NaCl gradient in the same buffer. The
fractions exhibiting enzymatic activity were pooled and
dialyzed against 10 mM Tris-HCI buffer, pH 8.0, containing
ammonium sulfate (100 g/L). The dialyzed enzyme solution
was applied to a column of Butyl-Toyopearl 650M (1.5 X
12 cm; Tosoh Co. Ltd.) equilibrated with 10 mM Tris-HCI
buffer, pH 8.0, containing ammonium sulfate (100 g/L). The
elution was performed with a linear 100 to 0 g/L ammonium
sulfate gradient in the same buffer. The fractions exhibiting
enzyme activity were pooled and dialyzed against 10
mM phosphate buffer, pH 8.0. The dialyzed solution was
applied to a column of Super Q-Toyopearl 650M (1.5 X
14 cm; Tosoh Co. Ltd.) equilibrated with 10 mM phosphate
buffer, pH 8.0. The elution was performed witha0to 0.5 M
NaCl gradient in the same buffer. The fractions displaying
enzymatic activity were pooled and used as the purified
enzyme solution.

Estimation of molecular mass

The molecular mass of the enzyme was estimated
by using sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) on a ready-made gel (Pagel
NPU-12.5L; Atto, Co. Ltd.; Japan). In addition, the molecular
mass of the enzyme was estimated by gel filtration on an
HPLC column (TSK-gel G3000SWXL; Tohsoh Co. Ltd.,;
mobile phase, 100 MM sodium phosphate buffer, pH 7.0,
containing 0.5 M NaCl; flow rate, 0.7 mL/ min; detection,
UV 280 nm).

Amino acid sequencing

The purified enzyme was electrophoretically blotted
on a polyvinyldifluoride membrane (Sequi-Blot; Bio-Rad
Laboratories Co. Ltd.; USA). The amino acid sequence
of the N-terminal region of the enzyme was analyzed by
conducting automated Edman degradation with a G1005
Protein Sequencer (Hewlett Packard Co. Ltd.; USA).

Long-duration enzyme reaction

Citrate buffer, (0.1 M, pH5.5, 0.2 mL), the enzyme
solution (0.4 U/mL, 1 mL), and 4 % inulin (1 mL) were
mixed and incubated at 40 C for 23 h. The reaction was



stopped by heating to 100 C for 7 min. After cooling, the
reaction mixture was analyzed by paper chromatography.

Paper chromatography

Paper chromatography was performed at 37 C using
Toyo No.50 filter paper (Advantech Co. Ltd., Japan) with
a solvent system of n-butyl alcohol: pyridine: water (3:
2: 2, by volume). The chromatogram was irrigated twice,
and the spots of the reaction products were revealed with a
resorcinol-HCI reagent.

Results and Discussion

Identification of the microorganism.

Taxonomic analyses were performed by TechnoSuruga
Laboratory Co. Ltd., Shizuoka, Japan. The strain H10-2 was
a gram-positive, non-spore-forming, aerobic bacterium; it
was catalase-positive and oxidase-negative. Based on these
results, strain H10-2 was hypothesized to be a coryneform
bacterium. The 16S rDNA sequence showed 98.6 %
homology with that of Arthrobacter ramosus (type strain),
although the molecular genealogical analysis of the 16S
rDNA sequence illustrated that strain H10-2 did not cluster
with any Arthrobacter species strain (data not shown).
Hence, the strain H10-2 was identified as Arthrobacter sp.
H10-2.

Purification of the enzyme

Table 1 depicts the enzyme purification scheme. The
enzyme was purified 35.6-fold with a yield of 17.3 % by
using a DEAE-Toyopearl, a Butyl-Toyopearl, and a Super Q-
Toyopearl chromatography system. The Super Q-Toyopearl
fraction was analyzed by SDS-PAGE. As shown in Fig. 1, it
purified to a single band.

13

Molecular mass estimation

Based on the SDS-PAGE results, the molecular mass of
the enzyme was estimated to be 45 kDa (Fig. 1). Similarly,
the gel filtration results showed its mass to be 46 kDa
(Fig. 2). Given these data, the enzyme was estimated to be
a monomer.

Effect of pH and temperature on enzymatic activity

We measured the pH-dependence of enzymatic activity
from pH 4.0t 8.0 at 40 C. As shown in Fig. 3 (A), maximal
activity was observed at pH 5.5. The catalytic reaction was
performed in the range of 30-70 C at pH 5.5. As shown in
Fig. 3 (B), maximal activity of the enzyme was observed at
40 C.

Molecular
mass
(KDa)

20.5

Fig.1 SDS-PAGE of the purified enzyme fraction.
Lane M, molecular mass standard markers.
Lane 1, Super Q-Toyopearl fraction
(purified enzyme).

Table 1. Purification of the enzyme from Arthrobacter sp. H10-2

Total activity Total protein Specific activity Yield
Step (units) (mg) (U/mg protein) (%)
Crude enzyme 288 88.4 3.25 100
DEAE-Toyopearl 123 11.5 10.7 43.1
Butyl-Toyopearl 57.4 1.74 32.9 20.1
Super Q-Toyopearl 49.9 0.43 116 17.3
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Fig.2 Estimation of molecular mass by gel

filtration chromatography retention time.

Thermal stability

The thermal stability of the heat-treated enzyme (30
min) was investigated at pH 5.5. As shown in Fig. 3 (C),
the enzyme was stable up to 75 “C. Table 2 compares the
properties of inulin fructotransferase (DFA I-producing).
The thermostability of the enzyme from Arthrobacter sp.
H10-2 is just below that of the enzyme from A. ureafaciens
A51-1'9 which exhibits the highest thermostability reported
to date (80 C). Since the reaction time for large-scale
industrial applications is rather long, the thermostability
of the enzyme is very important. This enzyme possesses
the highest thermostability among the monomeric inulin
fructotransferase (DFA I-producing) enzymes (Table 2).

N-terminal amino acid sequence

Using a peptide sequencer, the N-terminal amino acid
sequence was determined. The first and second amino acids
were leucine and alanine, respectively. The third amino acid
and subsequent sequence could not be determined. This
indicated that the enzyme protein was either chemically
modified or that the third amino acid was modified during
the Edman degradation process.

Reaction products
The reaction mixture was analyzed by paper
reaction, as

chromatography after the long-duration

described in Materials and Methods. The R; values for the
main reaction product and the two residual oligosaccharides
(minor products) were 0.83, 0.26, and 0.17, respectively. The
R; values for the standard materials DFA |, GF, (1-kestose),
GF; (nystose), and GF, (fructofuranosyl nystose) were 0.84,
0.38, 0.27, and 0.18, respectively. Therefore, we concluded
that the residual oligosaccharides (minor products) were
indeed GF, and GF,, the same minor products produced by
the enzyme from Arthrobacter sp. MC124939,

Conclusion

We here reported the purification and characterization
of inulin fructotransferase (DFA I-producing) from
Arthrobacter sp. H10-2. Although the enzyme was stable
up to 75 C, it exhibited maximal activity at 40 C (pH 5.5).
SDS-PAGE and gel filtration chromatography showed the
molecular mass of the enzyme to be 45 kDa and 46 kDa,
respectively, which is indicative of a monomer. The
thermostability and specific activity of the enzyme were
slightly lower in comparison to those from Arthrobacter

ureafaciens A51-1',
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Table 2. Comparison of properties of inulin fructotransferase (DFAI-producing)
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Microorganism Optimum Optimum Thermo- Molecular mass (KDa) Specific References

pH temperature stability SDS- Gel activity

©) (©) PAGE filtration (UImg)

Arthrobacter sp. 5.5 40 75 45 46 116 This study
H10-2
A. globiformis 6.0 40 70 39 46 81.5 ®)
S14-3
Arthrobacter sp. 6.0 50 70 40 40 384 9)
MCI-2493
A. ureafaciens 55 45 80 38 61 172 (10)
A51-1
A. pascens 55 45 75 37 60 127 (11)
a62-1
Streptomyces sp. 6.0 55 65 36 70 256 (12)

MCI-2524
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Improvement in the knowledge of self hygiene management
for workers relation with food by holding of the free-workshop
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Abstract

Microbiological method for self-inspection require keeping food hygiene environment in a food processing plant,

however there are very few opportunities to learn the basic food-microbiological techniques for food industries worker. We

held the free-workshop about the food-microbiological techniques for researchers of the public establishment organizations

or staffs of small and medium-sized food companies that were beginners of food hygiene testing. According to the results

of questionnaire survey on the lecture, the workshop has helped to increase depth of understanding of food-microbiological

techniques. Moreover, showing the example of hygiene control management improvement program was considered to be

effective for researchers of the public establishment organizations.

Keywords: food hygiene, workshop, self-inspection

*

I

o T TRE S NS Jah o et & ol 2 R
A0, AEMNRBEYFEERE DI E £

NTW5, EBICKSEICBVWTIE, BRfERiig
SIS S T w AR R IS, [ EHERA
RERML, ZOREDNSEERE AL, By
DEAEN G UEEZITo TS, TDIEIHIELLDRE
ETIIHIEMERE LY BEWERE =) V7

S Ji#45G (Corresponding author) ,  inatu@affrc.go.jp



20

LT, L)RVEEREAHIETIE2EEMHL Y
5. =, FUMZEICBWTIR, BEORENHEIE
i 2 ) SRIGE ORISR 5 2 L IFEB LoD
b, MAEWRBRAFARSEPNICRG 2285 - 3571 - 3 A
MeBEETAOIC, HEFEEHOZDOER%
19 2L HRWEETH S &) EENDD. MAT, M
WA DS RE 72 A DHELR - B LR L B 0 3%
- BUSR EDEE LTS TV 5,

COMBBIRTHHICHEDL ST, Mgk
KRIGEM &2 B TELRINIMOTH v, HEE
P BFZE B ZEHH 2 00T 0 9238 % A 2o i WA
WG I F—DHAERGH L v ¥ —FTEIC]L ~
SEBEEMICITPRTVAEY. ZOZMEIZ1 A
1 HY4720#25000MH T, Zo#EEMIZ1~2H,
S HIHADICY o (1 H) - WEAE (2H) - %
KikEE (2H) oa—2 28 hNTns. 20X
AR O L BTE B OB EZ RO 213D
HH00, FUNMEIZE 5 TERRN— FILDOEWVD
DEBoTWA, Tz, WTANKENTEREIZB W
THMEY WA L € ORERHROEHIZOWTHE
BTEXDMAEZT DR CBRD720, Ml h/MEEDS
2 B AW A EEIC T 2 M0 Z T ANSEos ik
$, B AREO BARNGER 282 2 L3 HkR
WZ EHHED—DTH 5 & AL I i
HEa1zmy FTREZEZTVS.

e EmfEL= Y M Tk Lo M
ZEML, TN THMAEDORER AT E A LR
WATEGRERTT ZE BB O ik 5 3 X OV /N B £ i B 5 3
Taxg e LT, B L% & THEMAERE % I
T HBEDOIARL 7 B RSB 2 555 2 L 2 HIW
& L7z, ANHAEE A 220134 7 H24~26 HIZH )
THIMRY L7z (SRmE) . RiEHE Sk ES
FRARIK E HT 23 5 S R LI S T H S B i 5 % R AR AE
Wty —U—2rvayrTiibhzboT, B
MV IE,  Ain i AR e — e R BT oM
DWTIRHAZAT) L & BT, HEHEREIIHON
B BRI e WA T CEREONE, FAE5 Gea e
B B X OB PR ofli 5 1A E”) ICT 598 %
1107z,

ARTIE, BHOMELLS NIIZHEZLLOT ¥
r— MER2S, EEHOWRE - A3 EERICNT
2 AR O PG OWTRNT L, SR O Bl #E R
MT & A &R AR ZERE BN B 3 X O/ B
FMBLEER TN LT, SROBMHEE 217 ) BICE
FARIHHICOWTELE L 7.

ERHNRAT EFHE

1. 7—92av7HEEZOEM

ARFANT 5V BRI B A 4% s S AL s T
AT TS B 1T MR v ¥ — T — 2
Yavy e LT, 201347 H24~26H @ 3 HEIZ A
TATo 72 ZORRAN, BAAKRERAN SEF B RSk
FHEITOT T4 NNTIT- 72, REEE [
ORI ROV o HERAEER (0IFE)
DD (PED) BB ER B X ORI RERT
FERRBOMFZeE | L L, 2013465 H24H~6 H21H %
SR L U CEH30R 2 5, RIS E~OH
M7 v —1+ (%HEH S BRI : £1, Q 2~8)
REL. BRI OISEEVETY, HT
Y= RBRLENS, AEABRIFERBEE B X
ORLZE W) 0 B T 5 0D A 7 o e /N SR £ o, 38 s 2
%, PR C0RE®EE LT

2. 7—92avTORA

T—2 v ay TIIR2ITRTHETIT- /2. TR,
Hehi B (SR ARG BE & S % JEAEREE, HACCP &4}
TRRRREIC B D 2 e, A OEBEIZOWT,
e ROEEOMLT;, LEL T, HERAESH
OGO EHWE Lz, 72, Flags g, —
WA - K WREE oW EE:, KW oM, M
EY OB OB FEEE, [TV TTY, A
WA ORABNEHAr & 20 FHOBREZ HIWE L.

3. 7= ayvTEOFES LVEZOHRICOV
TOFETF R
ZBNZENBRICB O CHRENLEE) L 720 E 5%
T 5720, WEIW TR, K1 ERAKOT 7 — b
AWMOER L. T2, KHHEB LOHE 2KOmE
FEIZoWTHLEML7Z (Q1~8).

WoNI=T v — MRS, 2R HOMEBRED
EE)ZHHPNRD 72, ZliROEEICOVTIEF
HHCTOWRE 77 746 (M1) L7z, F72, KEE
EBWTHREICHEBERIREPRDO N LD, T4
ay Yy O/ FIEMAREY TRE L. 512,
S B NIRRT TR PR B B & R /N BB £ B 2
HO2WETHT, PUREER X OB DO W T D EH
L7, Z#EO7NV— 7 TOMREDILKIZ~ ~ - &
£y F=—OUBRENC L DT, WEITEIED S
N5 PHE L7,



21

K1, 7=0723vTTHDNET - bORBE. TORGKE S LVEEEOFE
) 5 Be B FAT PRA ikt
Eie B i
M 8 5 3 1 i Tile WIE
Ql  AHOT—rvay 7&ZHLTOWMLEEH L THIHL & THARR - - 44
RATLZE N,
Q2 AMOBERLTFOVCTHREBHLTY  L<{HMoTWw2 ./ EHB RS 2.8 41
nSEHTE L LA IHMTE HMCTE Rtz
BAEMBEOEFRE FEICOVT, NEICHE L THL ETHAWR 4.2
LI L7,
Q3 AMMOMBONHE - FHMET S ENHY  HEAToTWDS ELfofel RS 25 43
I HHTEL L LT R BT & o 72
AP OMBE O - FHICOVT, WEICH L THIE & THAM 43
RLE L7
Q1 MMEOMBFERT-72Z N DY FIH B FEIATo T 5/ ELiozl RS 16 35
fRcE T Lznh L HEpTE T & map o7z
MO HAZIIOWT, NECWMRELE LA L The &TH AL 40
pS
Q5 R A & SRR ORI BRHL T kM- Tw5 ./ ECHS RS L7 4.0
ThEFTE T LA LCHETE T T & Zapo Tz
FLE A L AMIRRRRERIE IS D w T, IS LT hE &TH AL 41
WRTEE LA
Q6 BB AHABIII OV THMIEBHLT L {HoTWw2 ./ EHB RS 2.6 41
T BT E E LA IS AS- Y R & o 7z
BB AHEFIICONT, NEFICHEL L THE ETHARR 41
T L2
Q7 WEHBROEMRIIOVWTHHMEIBRELTTL/  L{HMoTW2 ./ ELHB RS 18 36
mgmcaL L, L ERTET W CE o7z
iEUE%’E%@&ﬂ%L:ow’C, WAECHRLELZ & ThHile & THA L 3.8
.
Q8 CPELLBHSWOMERL DRy M T =25 FEEHIINYHA T2 MY HATH R L6 -
COIMYAATOET
IOT—sYay T TRy hU— 2 BEREDE ETh & RM o7 QN ALY Y 40
L7z
T3HTHY, wIhd KA ERERE TH -

S L 72E 28 mIConT, BNE O E
135 BFERHE D ) HF344TH Y, BEAG RO &
w%ﬁ%ﬁff%tk%x%ht
VIR B ED R R TH 572 (K
GLIRTIE, 9 8 Bz
MBIEBRELTORBRENENRELTED,

385

1).

Tyﬁ—bfmﬁ

S

D LIRZICHEHT 2R LRI L T,

HBOWREIZOWT—o0HEHETY 2 F 0%

LI L7 N13304M 34T, Q4,6 T&1%4, Q7

HHERTH4.3~

Wiz, 2z

7z.

HAT7 v — M2 XY iR oMk g %ﬁ L7k

i /2 | 1,

- =

A5,

THo7z.
HiZBWwTiZ
TIRERNETH - 7.
43~35ICEL, @ TCHOHEHATAEL FHL (#
X1).
WTHLETOHIHAT, A
DR B 722 & AR
ZHBICBOWTHEE 2T & LK I3GRE

Zh, Q2~7TDKIHHT28~1.6L%
FTY, ﬁﬁ@ﬁf@Fﬁi%ﬂmJa&

[ERIERIEE | [ IBuft RO REPE | |

—7,

, 3520

DWW

SEAR 1% O AR B2 1

v AN Ay Y ORI AIGE I 5

FOKHEQ.0S THIEICAMH &
HHiz.

BEHNDT A —



22

xR2. 79723y TTITHhh-EEHLESVPICKBORE

Al & FEE M

20134E 7 A24H (k)
05 [#:45]

13 :00-13 :
13 :05-14 -
14 :35-15:
16 : 05-17 :

25 [Gla%]
55 [9258%]
25 [#Er]

20134E 7 H25H (k)

MK BB S B RS IR il o

[ RA ORIk /R e amisemr I 5

TR OMB O5HE - FH RO B S ITJenT A Heh - Il
TR O AE] /R i aiiZenr  fRde el - ey 3

09 : 00-10 : 20 [328x] &b oME o5 - 5 TR ofiSFEE] ) Ui AR Amzesr  fd #BoA - Iy 3%
10 : 30-11 : 50 [38] 8 EmAmA & ANERRRERIEE ] THFIHACCP] #dkis o H
13:00-14:20  [@%3€] [BICHT AMAESMO%ERE] /WEY=% 1T B
14 : 30-15 : 50 [5288] [EShoME oS e - 5] (Bi) /R SR amsem b HEL
20134E 7 H26H (4)
09 : 00-10 : 20 [%28%] [&&SP oMW O EE - 5150 TR ofiBEE] (B&) R SRRamserr  fd HEA - g 5
10 : 30-11 : 50 [28] WSRO Rk SRR AErr Mar Bl
Q:TEEEZ IOEREOCTL as: A SRS OEREOEL
15 20
15
10
A mtZSF—@l A 10 Al
g mEsr—i% wtar—ik
5
0 0
1 2 3 4 5
1 2 I 4 5 237
Q3 Mo@-st I oBEBEDOEL a6 THEFEER I OBREDCEL
20 20
15 15
A 10 mTIF—8 A 10 w3 —Hl
mizsF—ik iz —i&
5 5
0 0
1 2 3 4 5 1 2 3 14 5
237 237
Q4 THZREIDRREOEIL Q7 THEHREE OBRREDLIL
20 15
15
10
A 10 I‘E:‘:?L_EU A .‘EET—F}TJ
ptEIr—i% 5 P
5
0 0
1 2 3 4 5 i1, 2 3 4 5
237 237

1. 72— MREBHICK 2 ZBAMETOEBFEOE(E



i, I D PRI F 7o 7o MEWI E - FEBRES
BOBH (Q4, Q7)) ICBVWTL5AUTICEE -
7= (K1).

ORISR FERR B B & N R s SR O 2
TEHIC BT, W ORI RO 5D MR
L7 R, Q 4 DAE BKEE).05TH B2 2=V
b7z Q 4 ORI TR O SFE] IT2nwTo
TH Y, NGRS TIEA T 7l
1720538 HE SNz L, Nk iBRise ki
BEIZBWTIELTDB3.0NOUFEIZE EF 572,

z ¥

AT o TOBEMEILT > — MERE WD
ZHRLHEOHMEREIZL L 237 THY, HLET
LEBLBIETH L. 7o r— FOREE &Ko
JRETIHAL B2 HTB Y, KEYRIZH
BIWZE o THBERTH /22D M 27, LarL
%5, Q4 [MEOMAFEE] IZoWT, Z#lHED
VI X D EREN R 572 2 L2V TIZS RO
BEOYGERE L THRET 2505 5.

EmBEEEZ BT Mo FEE] X, =
HEGAERICHE L ) 2BGEMEORETH 5.
IR oM S E] 1%, mEREMPBEY THE SN
TV A ORKZEHSICRH S h, BEBY TR
ENDBERIIENZ . —T, ik BRI e b R
BOZHHIZ L > T, EBREoRMEERY TiTbh
T2 HEHEFREZRET 2E» D hvnizo, i
VRS L LR L TR T o 2
LHMSNG., Zh@z, SHRORENLHEH I,
THI OS] ASE D & )\ B 5T 12
WHHTE200%, FEHROTHEOMMN % EOH
HPUETHDLEZZ LN S5 MBS
L, EBFEREOMRIIE L {AThN D 2EHEHITH
ARAET B, SHITIZREA RIS W5 2
BT 05, IRHIZOVTOHFFEIA
T THo T EBEPN N ST ER, 7o — b
Q4 TMHOESE] Oft&Tid, [XCHETLdy
RRGOVEBRIMKEBRTE -2 Li3sE L o7z [E
(AR CTELIL IR o] LW BERPH L —
FC, T v TE o B S 8 | [ R
BRZF TR OS] [FHERSLE] Lo
BERLDo, ZoHIIOVWTIE, EEHHTFAMD
FHEMN L LICEVEETEDLLEZ LN

72, Ty —1bQ 6 [HGIIBI L HAEHIC

23

DWW TORFED S, AR 22 8% B it g o
ZHHEDOHR, [EBROMHATHHATEE) DT,
ETHMMIC o 72 [ 1FFIZ0) Th LB FH)
(KN r — 20 Z Do) 1220w Tof
b HITED o 72 [FE GO BMAH 2325 LT
W T B EMNS ] Rl W NEEDTLZ B
YR IEN OB T 2 BRI H Y, #k
FHHEIZOWTORARNLEREZ RO TVWD Z Lt
I WHR T, ARFEE R TIIF I AR ET e BT
DZHWEH LT, HEMEERLAEIGEHT 5729
DE#HREZFD, hrOoEMBRENAERE M EL= v

b & OFAEMIETOEEMEOREZRITLZEHH
MO—D2THY), ZOREMHITERSINIZLEZON
7z.

DIk, AREEE ST X B O SR EAMTE 15
T, ARGAERITZE R B I B 3 X OV /B £ 5
FH, MGLRICHREZE S, TOMFEIONTHH
RERENEEZZ N $72, 77— MEED
5, AR ABRITZE RS B B 1A 1y A B GE R O
EBIREAORRR, FRIT F A DEA R L S FHE
FEHOWRET5CE 25 2 LA, RIAHEE &P
DENRYE S b EEZ BT

C: 3 )

EMEEBSICBWT, BEHEREICLZ2EBEO%R
EVEERIIEECTH 575, ERFADMEDBRAE DK
RIGHAM % BT E DRI Th R, Fx 3
A W) D IR BRI W AR AR BR T ZE AR B E B X O
FUNBS A EEER 2R E LT, EHB LR
2 AR A O IR BB O -0 O E S %
B L7z, COEEDT V7 — MERIZOW TN
LicE 2 A, R#BHRTEY ZilE OBEY %
WEF SRR LT T, A%
BN I3 A A S BRSO B 2R3 2 L AR
ThbLEZLNT.

SE X

1) BAs@Es () [ amEmiiast
Wl HAREREA S (2004)

2) MW ) ['EMEEDHREY =27 V]
AR FAREERAE, KSR stt
p120-167.

3) WA - R EELS R T EmTh oRZED R

(GRY]



24

e AT MAEWIEED, W4 FIAURL

IYT 4747 pl26-138. i) http://sto.affrc.go.jp/event/workshop/173ws (51 H H
4) WHEAIL : [4steps = 7 L V%R A —T 21X PI%254E10H15H)
Mk pl03-104, 227-230. ii ) http://www.jfrl.or.jp/seminar/index.html (i1 F H "%,

254E10H15H)



AR (Rep. Nat'| Food Res. Inst) No. 78, 25-29 (2014) [ff%e/ — b] 25

EEP

BRISISEA U B ESRERERE DR LT EDORE

WA SERE, KM AT, IR, fmEE HERLS

MOZATHEN RS - Eah SRS SR 7ERAs  Eanig S iFErT

Consideration of the detection procedure of indicator bacteria
of fecal pollution in miso (salt-fermented soybean).

Yukie Hosotani, Yukiko Ohata, Susumu Kawasaki and Yasuhiro Inatsu$

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

Abstract

Miso (salt-fermented soybean) is one of the traditional preservative food in Japan. Its high salt concentration and weakly
acidic condition suppress the growth of spoilage or pathogenic bacteria; however low salt miso or other processed products
have been developed recently. To obtain much exact results of the detection of indicator bacteria of fecal pollution, we
confirmed the assay procedure of tiny amount of enterococci contaminated into miso; that includes several conditions such
as the number of samples, the time which takes prior culture, and the culture medium. The results will contribute to improve
hygiene condition via carrying out the precise voluntary testing.

Keywords: salt-fermented soybean, indicator bacteria of fecal pollution, enterococci
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TETHPTHESNDY. FREENBHECLLE
hEE ARG ORI B W T, 20024E~20124F
DOIVERIZ A L 2R 125 2 BErh s gk [
DBRIE | IRALZEGT FYREz2EKE$T5 161
DHRTHZ"Z L0, Mkt RN H R F R 34
LRV, SLAEMFELAZE LTHIEICE S W
BEOHETHALLEEZLNTNVDS.

CD L) ITHRBIZIER ICZEEVTEEMTH S &
ZZbNb—T, i, HEE=Z—-ZADEZHI O
EWAEYOLF ZWHT 2R T CTh 5302 EZ 720K
e, FRICHHTE % X9 2NN L% 21T 720K 70
L, SRR S N, Z TRV R o 3
WEHEREERBIIREAEF LTS,

EWMPEANICEEIN T LN E»OIREL L
T, HARERS—RICFH I LTS, BARMICIE
— AR KGR 2 W E T 5 2 & TEmmIcTE
GEREET TR, BMERKELE (E coli) 2B
W EL EMMITRET 2 FEIHONE 2 EH
Zwv. WRERDLEMICH X505, KGHEE (EMER
K 2 &) OFEITEMG RO ZRIZT %
WERHY, EUT AT EEEE TORRW
BARTH-7- SN S, T/, —HOMGKNE
(Enterococcus faecalis 3 & OVE. faecium) 13 & ~ R B
OBFENICEIET 2MAEWTH D, WEIZHR L, FHR
TOWIEIMNT &, THERRAD GG DK W
LHRTALNZ LMD, KIGHEEER RO
RBERD I BIMHLARE L LTEH SN TN S,

20134F, PR O EINEESEZ S [ HEEHR ORI 5
LRBWHSHIE SN S ] L OMkE =T, M
LT/ 25, BRHETH D Z EAIHLZ.
HEMREOBRRIZBWTY V7)) ¥ 7B L O
HDFARAS, BRI Of AR IR A 2 Mol 3 A BRI H
HThHDHIEERTHAIEON 2OTHET 5.

KEBRMF B LUTE

1. BEOER

HHRR % 520 72 [ P A I 3 3 D MRS S o T i
&, [t S B S AR 2 vz AT
AR OR EZAE LT, #iES A EOERK
RUERBE S ER SN2 720, DT o 3 HEEO Bk
ZOWTHRERICH L7 TA : PR ETIC A A R,
PR T, BAMEL2b 0], [B: AOBBEH D
bol, [C: BB HRIHAR, HkEhobo].

2. HABREOHERER

A AR AN TR B R 1 & BT S A g
m20y MMZOWTENREN 2HEK 10gT 28K
WL, 9fEEOY VEREHHRICTA MY v I —
(MASTICATOR, IUL, Barcelona, Spain) JL¥ % 17 - 7.
ENZENOA = v h—UEEImL % X-GAL 22 K5
Mo (HARBSE, ) F2id8—na7®< v ard—
FERBE M CRIMLY:, W) O&FHA20 mL &iRE
L, WAL L 7281235 CIC T8I TR 2 175 72.
FA MYy IO ML % 2 F5IRED 5 — T A
D BGLBH 110 mL I A, 35T 12 T48KERI 1%
EBETHI LX) RBWEIEOMREZIT> 72,

LRE2 o0 ED ) BE—, Falkasstb i 2 i1
BOHNZX-GALER W FEoFwvao = — &K
TS THAE L, TEICH @S RE . (HK#E) LT4
B b0x MRS 157 —ERBEB LT
Y Strep (SYSMEX bioMérieux, Lyon, France) 12 & %k
(LA PR BRI AIE L 7.

3. WEZ A U RAFERDRE

Bk L7ZzA~CERZROBIKIZONWT, 13y
F (5009) H72010gDH > 7 210 L, LL
TogHicf Lz 9 fEEOMER M Mossel broth
(MERCK, Darmstadt, Germany) ¥ 7213 AC 7' 4 3 » 3k
TER . (HKEEE) T2 ENSHAETOA M~y
=L, 37C CURMOmEEZTo72. T
FNOHIE R L 4 Mo SERE# O W R A
Hedh 37 0 X-GALE KK, ~N—na7®<yar
F—FEREM, ZUEHN PO T — AEREH
(MERCK) , WmERAMA IR 1 AE - EFSEREH (H
KBS ) (S E, 37TC CTREZITVWRIFNICO D
—— OB EBE L. F72, RIEEEREOBEWIZE
LW ORI % IR T 5 72, 48WER F THikE 28Ik
MAEEIFL, FAfcou=——oREsEHEL: (K
1), I U= — AR S N9 REE A S 89E L,
W IE R B b CHIAL L 72 b D2 oW CTHEMEEIILS,
hy 5 —EREB X OT ¥ Strep 12 X B ALY HEIR
ARERCHE L, WoREEIT- 7.

4. ¥REHNLEE
BONIFERIIOVT, Y= LOXRENTLD
G AT o 2. PRI T OB 2 v TR L 72,
X' >384UIBVT, SNHEAMETHD I LERT.
X’ =N(]ad—bc|-N/2)*((a+b) (c+d) (a+c) (b+d))
N = the total number of cases



a = test portions positive by method “x”
b = test portions positive by method “y”
¢ = test portions negative by method “x”
d = test portions negative by method “y”

S

NIRRT RIG R R & B e S 2R 5
X-GAL FE R K; Hh CHEE L 7 ME— O W 1L, BHMEE
BlgEs L AL IR O R, Bk o —H
Enterococcus faecalis & [l S 17z (F£1).

¥ 72, A~ CDOBARD 5 Mossel broth B £ INAC 7
43 IR THE L, ThZNI5N T DOW 05
e, [E & AT o 7oAE R, SrBE S M7z TR A Enterococcus
faecalis TH 5 Z & Z MR L 7z, Rk z=REMIAT2 H DL
WOH4, ACT A 3 v MR (BHPFAC) L1 D
Mossel broth (F£HT Mossel) TORFIREEEIC B\ THEKR
OB EIE L R S EO N (FK2)., T/
BIRNERF A I TOREFERFMICOVWTIE, Ie=—0D
ERIZ2HD LoRERNZ2EZ52b0b Ao
A5, Wil HoORBER couo—BREHNT 52
EMRTEI (F2)., BIRERFHICBWT, BERE
ZRIRICEE S5 2 EFEREH T, Mo SIREEH#h X
D HEGERE OISR E S E - 72, —H T, KBk
HOBIREREMTH L3 7+ — L ERFMB IO
X-GALZEREEHIZ BV T O BERE O EF R S

27

43 VIR E W5 X 1) b Mossel broth % F w72
1394, EFEREMICBIA2HE I = -0t
HENEL oz (R3).

£ =

KEwixzoggk L, 77 2B cAMESEHEE2
by, THTEER T 7 ) VLR &5 o BARFN I3
LHIENRD 5. F0720, KEBEREOWEIZE, B-
BT T —EENERINT 570 ORERILE LAl
B OBIRF) % GRS — BRI SN S, KEE
FHNZBWT D [FEFEOR:H & BRI 105 A FOR O IR IRE:
FFEIZE o THREDfTTbIvTw/z, Lo, eSS
NP SR SN HIZ TS A0 sy 5 —
CIGHERBEEOEEEKE TH Y, 7 Strep &2 724
L2 IR SR ER O 5 5, Enterococcus 12 )& 3 4 Ml # T
Hotz. BEMPSEEREME I NzE w2 LI,
BRI BWTRELSHREZT 72, HDHVILE
BHIAT 25 L 72 B aR i A3 5 B A2 CTHEM L 7% o 72T iR
WA3d 5. HRBIZIRA L7 KEW 0157 IV E L 7
RO & ISR AR TR L AR X B R
D70, 1BEBBEEOFHRFEFICL > TES IR T
HZEMHWLTHY Y, B E LTS h7z B
B2 BT 2 KIBHE 0157 VE + 5% Ih4Rah
HBHICXHZEPEDOY 27 13O TRV & HHF S h
L. LA ERERETSILEAHNELTH

72 (F£3). T/, 7THHOBKBRIIBWT, ACT EWABREZITHILAE, KEEEHEX D D BERE 26
Bk 10g
= =
[ﬁﬁiﬁﬁiﬁﬂ ][ Mossel broth AC 743)5&51’%%]
. A2Fas—F l
\l« ;?“"C, 24h~ \l«
X-GALE X 15 ih ) I —LFEXKEEH
: o
BRETIEW || o0+ s EFEER &
@ AFa_—| 37°C, 24h~

OO0=—#R%

1. KRIGIR{ED 5 DIBEEREDO - HDOEEZX -4
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R1. REEZZULKRESYERELZBEOH 27— EEBRS SCELEMMERERER

hyT—Eillk -

P S0 1 kB ELE VlEF b A TAZY Y N
¥ny K=p-2-+7F L7 I K + 6-70E-2-F7FN-a-D-HTF7 PEFT/ T} -
+7 b —JVAS-BlB-D-Z 7 u v - 2-F7FNV-B-D-#F27 PEFT IV F -
2=FT7FN=-Y) YEEF P T A - L-uAf ¥ ¥-2-F7FNVT73IF +
L-7V¥=>r +

Liveg AT L-7T5E/)—2 - D-Y K— 2% +
D-VIVE b= + Doz b .
D-hLna—2 + FLHE +
D-97+4 /=% _ 42y -
sya—rsyr - TARA +

Bt -

R2. AEESSORREERREIC L 2 BHREREBOLR

FRPEE Ttk HTREFERS 4 Ty Bk By PE R IR B 15Kuik
FRARER (RiRGAE R IUE A2)
1H/1H 1H/7H 2H/5H
A C 0 0 0
A
Mossel 0 1 1
X-GAL B A C 0 0 1
FERE; Mossel 0 1 3
c A C 0 0 2
Mossel 0 0 1
A C 0 0 0
A
Mossel 0 0 0
<y avF— 5 A C 0 0 0
FERE Mossel 0 0 0
c A C 0 0 0
Mossel 0 0 1
A C 0 0 0
A
Mossel 0 1 1
)74 —A 8 A C 0 0 2
FERF Mossel 0 1 0
c A C 0 0 3
Mossel 0 0 6
A C 0 0 0
A
Mossel 0 0 0
EF B A C 0 0 1
FERE Mossel 0 0 1
A C 0 0 1
C
Mossel 0 0 7

a) BT ISR DB ER A B A B 2 7R 5

AFREER & L C TS AT ) F0S, MEFELKRES S
bhbEEZLNS.

LRI BLE 22 0 F FRAIC BV TR R & B ERR
DBHEATE = o 7-BLHNE, KB B oRE 3
BB (X-GALEREHMB L) 74 — ZERK;
M) Ty BRI ORI L ) BEREOEF AT

Hol2lzOTHDH. T OBLILHIKTFE I Mossel broth
G, SRS MR RS K TR A SR Y I B
TSR AZITH ZLI2 X o THRBEDSHETH 5
(£3). ZHZ LWRMEICE L TR HE B 2 fir A fa i
WELTHWAZEZHE D EERPZVEEZZOND
Zehn, BEREOMAZIT) CLVEETHDL LE
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®3. AEEENMS JORRERIC L SBHEREBOLR

A, —_— i3 BR B B R AR R 15k KHE
A C Mossel (AC v.s. Mossel)
A X-GAL ZER K b 0 1 1.03
<3y F R 0 0 -
3 7 4 — LFERKHL 0 1 1.03
EFSERET 1y 0 0 -
B X-GAL JE R K3 1 3 115
< v 3y F R 0 0 -
3 74— LFERKH 2 0 2.14
EF JER K5 b 3 2 0.24
C X-GAL £ R K b 2 1 0.37
~ v 3y F—gEREH 0 0 -
a7 4 — LFERE 3 7 2.40
EF £ K554 4 12 857"

EFEIEM  RURGEET O BIEE L O
*1p<0.05 (Cfli>3.84)
a) B L 15HR b DG ER B B AR B & 7R 9.

AbND. BEREOMAETIE, REACT A I 3
B CHEERIG I RIS &2 Wil S, |IRE H CHERR %
79 Sl TH 5. WRIEHIZIRAL, HiFE2T
TWhEHESIND T AEOBRE MBS 579
21E, BEERI ASIRIAE - B4%E L %> 3> Mossel broth % @
AR A WA ENEF L nweEZzZ oM £
7o, KGWiEomtc HE Lo~y 3 v 3 — X5
Hi, X-GALZEXKF: W, 2V 7+ —2%KEHTL
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Evaluation of fragility due to repetitive shock in different parts of peach fruit

Hiroaki Kitazawa* ¥, Eiji Shimizu**, Naoko Hasegawa* and Seiichiro Isobe* *
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Abstract

In this study, we evaluated fragility due to repetitive shock at the calyx end, equatorial surface, and apex end of peach
fruit. Our results suggested that fragility due to repetitive shock was larger at the calyx end than at the other two parts. This
difference might be caused by reduced firmness of flesh at the calyx end. Currently, peach fruit are packaged with the calyx
end at the bottom and the apex end at the top. However, our results suggested that this packaging style does not prevent the
fruit from being damaged by repetitive shock during distribution.

Keywords: flesh firmness (4R , fragility (55351%) , peach fruit (-6 -E), peak acceleration (¥ — 7 5% ) , repetitive shock (i 1 3& L %)
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Investigation of Bacillus subtilis gene amplification
by utilizing chloramphenicol-resistance gene

Takashi Inaoka®, Katsue Kusafusa, Shiori Motoyama

National Food Research Institute, NARO
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Abstract

Gene amplification, reiteration of achromosomal DNA segment, spontaneously occurs during replication in all organisms.
In this study, we investigated B. subtilis gene amplification using a chloramphenicol-resistance gene (cat) as a selection
marker. When B. subtilis strain T174 carrying a single copy set of cat and -galactosidase gene (lacZ) on the genome was
plated onto the medium containing chloramphenicol at the higher dosages than its minimum inhibitory concentration, it was
found that all high-level resistant strains carried the multi-copy of cat gene. Furthermore, the lacZ-amplifications were also
observed in the cat-amplified strains, thereby resulting in the increase in -galactosidase activity. These results indicate that
the cat-amplified strains can be selected for increased chloramphenicol resistance efficiently. Thus, cat gene is thought to be

useful as a selection marker for gene amplification in B. subtilis.
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BIETELTYURY =2 % 82 ESI0% 2 — F¥ 5%
rpsl B2 Hwiz, fHLZ7I94 v—13RK1ITR
L7

4. B-HZU b F—EEEAE
BYRREDOCM T F T LBR M C—WiE s L 2|
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RN DV T650 nm 2 BT 2 W (Ag) ZMIE L
72, FTOREFEOImL EE L% EEERBRELC,
WK Z WGP E £ T-30C THRAEL 72, i wtk%
0.5 mL ® Z#%&#  [60mM Na,HPO,, 40 mM NaH,PO,,
10 mM KCI, 1 mM MgSO, - 7H,0, 0.35% (v/v) * Jb
HT MLy —up TEEL, 30uLd MV YRR
MUTHEE L. 20, $ 7 0I20.2mL D ONPG
B (4mg/mLO—=1+T 7 2= )V—B-D-#F 7 b
VPR EL ZRER) 2Rl TR LN
T28C TR L7z, Ftatk, 0.5 mLoRUnME LR (IM
Na,CO;) M AT, BUGKERH (t4) ZFskL, 420 nm
B 2WEE (Ay) ZHELZ. p~FF27
F—BUE (U Ag "o mL™) 1E, Ayt Agg ' °
017"+ 100012 X hsEHI L 7.

BRREVOEE

) NEBHROERIIBWT, X0 R LVIBIREE
TTET ) 2AEGEROLBIBEEIMK TS5, — 4, I
BRAIRAN 20 IR AE T, FRFICHIET 2 2 oAt
PER R HARZERE B2 ARICHER L, B 7/
LAEEMREBRIKL 2T IUI R S %Ww. Z020, Wk
WER~O 7 ) AEEOEHIIET 7 2 B E %
MIICEILT X 2 BN~ — ) — BB TV LEA KT
bboH. ) rAEEKREBEKTSEAELTE, (D H
RZEREREGEOMOM RSB LEEVWIERTH %
Zximz, WHEOmEH S, (2) INWHIHAXRZ b
VEAETHIENET L. F2 F/ AEEkOE
RWe—h—@ETICEITRLHEHE LT, 1) i
{ZF 0 2 ¥ — BN > TEAN K B kR 3 B
K352 &, KU (2) &R RSEBE N
L ERBITOND. 0L BEMIIBVWT, 10
SAT7x=a—) (Cm) LKW IEELEZAELTH
D, BERZERERMER S HILEL, #HTH

x1. TEPCRTERALLET 717 —

7I4=— feyl (5°—3")
rpsJ-F GTATCTGGTCCGATTCCG
rpsJ-R GTGGTGTTGGGTTCACAAT
cat-F2 GTGACAAGGGTGATAAACTC
cat-R2 TCAGGTATAGGTGTTTTGGG
lacZ-CF ACATCAGCCGCTACAGTC
lacZ-CR CTGGAATTCCGCCGATAC
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LEAEL LTIENLEHITHEEER2D. T2, £
DT =¥ T3 5 Streptococcus pneumoniae K 7
OS5A7 2= VT RFNET VAT 25— BiEzn
T (cat) 1Z#8000p &/ <, Y51 CTla B s T
WO~ —h —@IZTE LRSI ERTEY,
BT — 7 — @ E T LCOWEM» Nt s, 22
T, AWgETiE, BIUHWLIER L LTCmZ, #
Re—A—#ETFELCcat@EzT2AMAL, 7/ 4
B2 L@ BRI W TG 217742 - 72
B. subtilis TI74#k1x 7 / 2 ¢ amyE & {5 ¥ #8385 (2 cat
BIETROB-—H T 27 by ¥ —EiEET (lacz) 2 &
€ DNA (#5.3kb) 2 AZINTHE Y, 5ug/mLdCm
iftE%E AL CTWwhb. &I T, B. subtilis TI7T4Mk % &k 4
R (10, 20, 30, 40, 50, 60, 70, 80 ug/mL) @
Cm#% &t LBERE M FIC8A L 72/ %, 50 ug/mL
DL oRECIEmERER 2 535 2 L 2SI HET
B o725, 40 pg/mLELT O EE TILEIEASNEETH -
7z, CmidPER o MBS, Cm 50 ug/mL TiEH
107°TH Y, 60ug/mLLLEDOREETIZHI0O—107"T
Holz. FITHBIGEE TR L0 =—Dcat
BEToa—$rERkL7 (£2)., aritu—)
ELT, S5ug/mLOCmZ &L LBRERE M L THEER S
472 B. subtilis TI74kk 2 @ = — 2D W T b kD FER
BT o7 FOME, g LzCmEEmTR (50,
60, 70, 80 ug/mLIii) D4 TIZHB W T catlfsF 0
Y=L Tz (K2). ZRiECmizxd
B FHIRZERAB TR B LN E WO I 5 b @
LEZON, cat@dfn T 2IEWITENIEIR~—H —
ThHbHILERTLDOTHLD. FEEE, FEFOLIREBL
72 O OMOFEANTHEBIZ T~ —H —TlE7 /&
FHROWLBUHE I RE T30 BRETH, 7/

AEHBEPPHTELVWD DL D o7 (RBERT—
5).

CMREEDB0 ugimL D5 TEK I Nz 0 =—17
BRIZDWT, cati#ifzTd 3 ¥ —$F34135.0+0.96T
HY, 60ug/mLOWE TEBE SN0 =~ 10T
I —5FH1312+30CTH o7z, L LS,
708 L U80 ug/mL TEE X N/zao = —12H51F 5 cat
BAZF O I ¥ —HDF1360 ug/mlL OB Tk &
NbDOLBREFALTHo72Z 0, KEHTD
cati Bz T DI —HiZ12a ¥ —RENERTH 5 &
Bbhi:. 5k, catéfzt %7/ HAEHEKOERIC
FAT 5729121%, cati#fnT O3 ¥ — % B2
REDLLENRDH L. ZOOICIE, cat@lzFEWT
HH7AFTAT == NVTEFIVIEFT VAT 2T5—
I EZRT S5 &9 REREEAT LY, LD
W T OE— Y =P OREHAIELT LTI DIRET
HritEzONL. ERL, JUFLTz=a—)
TEFNET VAT 27— BIHEEIMET LM T
&, 0% CmikBLE 2 R T 5 -0 I cat IR F O
QY- ELDWINSELTNE RO 0w TH
5.

—7, lacZBIETIZOWT LI —HKoEE
FKBEAT R 57278, a ¥ —Fidcat#EfnT & 1T IZFEFE
ETHY, catfnFOHEMBICHH > TlacZz#fn T dE
L2 EAVRENT: (F—FIIRET). Iy
J WNEHERIIBITAP-HTF 7 b F—EEEIL, Cm
50 ug/mL TEE E N2 a0 = — 2BV TPEBH 2 -3
R, K TRISREEWINT 5 2 L AMER SNz (R2).
L2AL%2S, Cm50ug/mL CEE SN0 =—
L60pg/mL CEREN 20— TIE TP a -
W2RUEEMLTWBIZd#WBLT, p-HIF7 M

x2. CmEzHEREE LT/ LERICL ZHERBE

Cmiitk: (ug/mL)

5 50 60 70 80
cat EMARDOEI G (cat ARSI ED 0/9 1717 10710 10710 10710
cat T ¥ —# (*Fg) 0.94+0.045 5.0+0.96 12+3.0 12+17 11+1.3
cat ¥ —$ (I - k) 0.84-0.98 27-68 82-15 81-14 91-14
B-HTF U+ F—EEHE 110+22 270+90 310£58 240+ 46 250+53
B-#77 7 b F—E R -&K) 64-139 166 - 532 252 - 447 180 - 329 186 - 359

cat FEHIAKIZrpsd T ¥ — BT B cat A — DA 2D LD b DL Lz, S 2 ¥ —HOERZ1T7% o 72 W E R T,
INOHEBR L 2ETOKRIZOWT, B-FTF 27 by =¥z fle L.



F— B CIIE L =B CEA oz (R2).
LB FIRIRERERSE T Tl a ¥ — MR T3
L8, REBRTIIAZ ) —= Vv FHOBEECMZ
RIML 5 CR X B2 WRkDp—T5 27 v ¥ —
LHEEZUELTWE. Z0720, ZOEBEEDCm
WY N THEEREMEL TV LI REEDGETE
v, B LB—HTF 7 MY F— BN L 2
HAEREDO CMEINIC L 5bDTH D% 51, RecA
RS 5%, RecAKAAMHRMIRZ 24 L SR W
LRI EEAL, CmEERMOEETREETLI LI
Lo THETE 2D D 5.

LN, catBIETIXT / A EERO #IK~ —
H—L LTIHBWICHLTH L), a¥—HKOHELrLH
e EEEET OREADTLETH 5%, FEHLO:
DICIFHERLZUEPLETHY), SHRETLTOLTF
ETHD.

70 NEBEGH L MAEMEREORSE B
L, TORREMEETHRIEL 2. CmiitE#EE T
(cat) 7 /) LEFHROBIKA~—H—L LTHWA
LZAh, HEEL7-E&ETOMTY /) 2EHEPELTE
D, cat#BIR A7/ A BB BRI D THE)T
HAHZEDPRENT. T, catiifn T & HICEME X
B2p-HTF 7 b F—ERBIZFITBWTY, BRI
HEHSHBETHMSELI L TE.

2)

3)

6)
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Rice breads made from commercial rice flour

Koichi Yoza?®, Junko Matsuki

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

Abstract

Fifteen kinds of commercial rice flour was investigated as bread ingredient. They consisted of 2 groups, recently

developed rice flour for new utilization such as bread and cake, and the other was for usual Japanese confectionary. The flour

of former group had relatively low mean particle diameter (<100 um) and low damaged starch content. They showed higher

specific volume of bread. Most of flour in later group had high damaged starch content and showed low specific volume.

Among them, damaged starch content of ‘gyuhiko’ and joyoko’ was 7.71 and 4.85%, respectively. The each specific volume

of the bread was 3.58 and 3.55 ml/g. The damaged starch content of these flour was relatively low and the specific volume

was relatively high.

Keywords: K43, 73>, SR
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Tw3?,

KBy O—m e HEE LT, bbbk ) BHKD
X B & g o MBRLELLC X 2 LA L DA
X o TAMBICHE SR TR s
X2 EFHHERBR DL 139 5 HROARETI A
5., TOMZDY A FIZHFHINL KL LTI BHT
R LAY 5. EHREETREICHHASRTS
D, FABEEAZFACwHIIMEHINTS, 5
KROERBE & LTI R, P85, &
HAH 5. FRAERER L b FKiLsh, METO
—FTH LREICHH SN TWD, KFE IR
BIEHENTWS, PER, PHdZFNnENT
CHEHRRFOFERE LTI TWS. H 5Bk
ORULES & L CTIIRIEN DD 5. SR CTRERIL 72
DOLIDI A TICHEEND., B KROM LR &
L CIEEMR D 5.

I E TEB TR OENT X B Y FHIAT
b TBY, BIZIEEHHOBEICIIEHEINS
0 — VBT WAREAME L % B & & sy
ENTWBET 7272 FIHE AR 2 88 g &
LCEMEL72Blidd T AN, FRITICA S
NODOKRBBHNRVHE L TERESINL TV RWALT
HHI. METRKBZT TR 2ELORELVE
LCh, /MW GERIB) IC—ERALTHET 5 M
BWCITICEASVHEATELOTR VWM EEZ
2. KB ERINTAZETL b ) LAELR &k
DR AP LIy 2 BETEX DRSS 5. 7
CCTHHH BN AR B X OHEAH OB 2 v
THNSVRBREITV, SUHELTO@EMEZ R L
7z.

e WP

1. HERMH
KBETHBmA R L7z, 2 1R L7215/ 0K
BRI L. KBA~FEI vy =3k &0k
BHBABTH L. TOMIMETFHOARBTH 5.
KA - LR - EHRY - ZORE - RAEREANKE X D,
KB B - REEFIIHAE X D, KRB CEKHEL Y, Kby
D RBPEWINIAL LY, KREFF - EHEHY - I HHy -
Ry - I GHE L DA L 72,

2. KBPOFE
RBOFEL L CHgRED L OGRS &2
WEFBICHE LY. $abb, RBO TR T1%

Ry < a—=ny—#) L—HmEIr - sELE
R E A s 2 LS 13 320% Fl TRz Eic X o
E L7z HRIGESEREOMEIL AT A 24 (T4 )V
7 v F) oOBBEMNEF v & (K-SDAM) ZfEH L
7z.

3. BN B

BNV HBICIERER SV BEE SR (F—2AaX—7
J—) LT a7 —kIE) #oHBK-100% i H
L7z INERT0%, Kkr30 % DEETH 2 RA L.
BARMIZIEROEY TH A, AINFEF196 9, SHEKE
%849, WMFE20g, WAHE209, AF A INT6g M
49, Fo4 4 —A 13609, KEAKINOmMIZHEASLT.
INERIZI VA v (HEER BR)), BHHXESHo
IR OK H ARG SR (b)), XA ()35
¥rry—), MREAFIY AN (Ha(BR)),
FIA4 4 —A MIA——H AU Y (HIE7— X (B)
2L 72

4. fHEtiE
WETLEL Y 7 b7 = 7 & LT SAS Institute Japan (k)
D IMP8.0.2.2% i L TRt ILEL & 1T > 72.

KBRERRUEER

B RL & 72 B K OB R &= B & O
£, BN VRBOLBRBOBREEL R IR L. KB
A~ F OB KT TPIRF 05100 um BUF THH
BB & RE1Z 6 BT TH o 72, R HKRB Ik
TEPIOumZBEZ 230 E&ThTwiz. KBo
BUE TALIINBLEL 2 & A TV B Kk, Wibly, %
ek CILRIRB A & =D TR - 72

B RBRIZ N ERTO % & KB30 % D LR TRE
LCTERYL, ERZRDZ. KBoRb D IT/h
EMCHEEXZ 7206, TbB/AER100 %O %
MOPRLEL3.68ThH-o-72. Kpz2mribZ tizk-
TRAERIIET 35 2B AR S N7z, FFICERRIR
SRy, TEMER O X 5 IR SRR VR IZ kD
Mo TZR Y BEREPVIZOHETOENTLE Y, b
HREAMET L7z,

HEER L 72T RTORBHI O W TR & & & 53
CHAERBOHBMIZR =0848TH 1, HEEL &
DVHRTHEHFRIIET LA, IhETiciiEsh
TWB L)Y R o8 L B8 AR oM
MEIEE o7z, GRS EROBRICL 2 HERD



KT OENIZFICABOWAREOHINZL 2L 0 LI
WENTWA™Y. KR TR —EDSEETH
BRafT-720T, KIEAR LEMDE L % 0 FHEB X
OB OMBETHE S AHEL RoTnizZ e EZ LN
7z.

SRR TR & BN AR O M IZR = 0557 T
HY, MBEREIIEGBRROBE X VIRv D o0
WA EEDSEEIN T 5 L IARIINT T 2 HAHR 51

720 ZHUSPHRTEI VEBBSEES L D E I
KRB B L2 20EEL SN,

SR e LTl RSO AR RN
i, WAMIE341~355TH -7z, T, HETH
DRE TR O 358, LK TId355TH
D, FHH SRR L FAE OB EWEEZ R L.
AFZECTHW KRB TH Y, Z IR LR
REPEOFWHORM ERE LML S T L 3L
WA, W U HX5IR§ 2 K@ a2 m L C
BY, KMBROBEIIT LI LIWRELZ L EZTn
5.

INER D—T 2 K THEIRT 5 5 4 T ORI I
LT, FETHOKRETLRBOMEIZL > TEH
BUH KR & FARICFIHTRETH B L E 2 b/ §F
W BRSO ZHEH LA, bobh Lz
BEPHEZFETH-7-0T, KRS LW E oy
L bTHA).
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C: 3 )

T D1SHER D KA % H W CTHUS V3B 2 1T - 7z
PR 2R 6 FENIL PR D100 um LT & /h &
, BB ER L, WSO LB
FVEM AR S L7z FEETH ORI IS
B e BESE VKRB TR AERIMET L2, 4k
AR 7 SR B MR TR I R W H
HERLT.

SE W

1) BpgEg:—, W, & #M KEAHOH
REHE - KBS vIiZonwT -, EF T, 55,
444-454 (2008) .

2) A Y—, (LI, X7 FF—Yusicx sk
MOBGEE R OZF08 SV EE (51H) Kok
BB A%, i U £ il ik 72 BT F 28
27, 21-28 (1992) .

3) 53 L KBmowsvns, (BRI, #1
hi, AR BORESE, (B oL, RO, 67-73
(1989) .

4) BpgEE KB, &ML A 54, 338-341

(2013) .

1. KPOFES IR\ HEFR

e SPIRAE TRIG IR AR

(um) se. (%) se. (ml. g) s.e.
Kby A 51.9 0.27 2.87 0.03 3.48 0.02
K¥ B 91.2 2.19 5.49 0.11 341 0.04
Kb C 68.1 1.18 3.66 0.07 3.55 0.01
Kk D 68.9 0.45 3.19 0.05 3.52 0.01
KB E 87.2 3.62 4.10 0.05 3.47 0.01
Kk F 57.2 0.64 3.06 0.08 3.50 0.05
s 90.4 0.17 9.55 0.10 3.43 0.05
SViiE s 92.5 0.51 4.85 0.08 3.55 0.01
TRk 128 0.37 52.8 1.15 191 0.02
TRILA 157 0.58 71.9 0.95 2.56 0.12
TEMENS 201 0.36 72.9 0.67 2.14 0.10
P ERy 79.4 0.41 224 0.17 3.26 0.14
by 83.0 0.39 20.9 0.24 3.28 0.01
LDy 135 0.29 7.71 0.11 3.58 0.02
KAk 97.9 0.23 6.60 0.29 341 0.03
INER 3.68 0.03
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Results of the proficiency testing program for determination of cadmium
and essential inorganic elements in milled rice flour in 2008

Shigehiro Naito* ¥, Masashi Kadokura** and Akemi Yasui*

* National Food Research Institute, National Agriculture and Food Research Organization,
2-1-12 Kannondai, Tsukuba, Ibaraki 305-8642 Japan
** Food and Agricultural Materials Inspection Center, 2-1, Shintoshin, Chuo, Saitama, Saitama 330-9731, 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 2008. Reported values from 36 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. Moreover, the all
analytes except for cadmium retained at least one reported value with | z score | >3. Assigned values of sodium, calcium and
iron could not be determined according to the Harmonized Protocol because of large variability among reported values. For
these three analytes, informative values were determined from median values of reported values after removing outliers.

Keywords: proficiency testing (3¢AE#ER) , milled rice flour (KB A) , cadmium (F FI o 24) |
essential inorganic elements (W ZEMERECH) . moisture (K53)
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il

BRERE Y ~ oz, et i
L ORAERBEEEO VLN TH Y, BEHKES
B EEREE DG % Z3CT 5 50 HBI b Bk aln
NOBMPERERTWEY, Zhid, a—Fv 7 X
Z: B 4 (Codex Alimentarius Commission) %%, £ 5o
Wit A HR D BRI ~OERFHDO—> L LT,
YWhrar4 vy 4 72574 7 (HaERE) ~
OBMEFFTEYY, HEEFHHEET 5 HRERBRIC
MY % 2 LSO EENEMERO—D D)L L
THEBICEHEINTVE720TH 5.

Hire b7 — % X\ — Z EPTIS (European Proficiency
Testing Information System) V12 & % &, £ - B o
SHALFE OB AR IZ, 264 B O#I T a4 & —
S2KEM 2 548371 7T L (2187115 5 1 D FAPAS"
WFEPTISTIE 1 707 F ATERN), &5 - oM
WA OB RERERIE, 150 B os T a4 ¥ —
2B A 59971 75 4 (1971275 5 DFEPAS™ 13
EPTISTIZ 1 7075 AICEMH) SRS Tn5.
L L, 7 ang ¥ —h4 3 2 Hak T,
Bl F B2 5 3F O H AR OB ADSFF ] S [
NORBEDSZINTE VWAL, BN THEOLO S
B Ao Ta g AERICRES R Tu RN
YiEhd s, —J, ENTRES L TH &R
FiReskBR Y 1%, WNREMN - WO BB, FC
T, () REZE - AR SERON AR O T SRR AR
WFZEATCId, B2 & ORI D 72 8 D17 B it
EHRERENTHWSE A FITAIZOWT, ENTHL
DOFVERET M) v 7 AL, S SICEFHI
A B L TR AR 0% WAL HIERE LR D A
BRI Z 7 He e AR BR DO FE B % 20064 B A & B AG L
7»:7, 8>'

FCREABRTIL, FEHEH AR 2 3k & SRR E (2
AL, BRBREIIMCEOHETHNE, EREIC
SAE ARSI T 5. FEREE IO O FEGR R (A
728 0) R LG HE SRR EICENT 50
T, ZINREBRE I 72X ) ORI X o THEOHRE
WAL, MORBEOGN R EE2SEIZLT,
BB oFE B2 e FICR.TAHAZ ENTE 5.
FeRERBR O FE RIS NG 72 S b o HEHIO
7280, BINHEDADERERBRAE ROEREAF TS 2
LI ICIEHIR SN TS, Lo, WEMDS
AR S NI T 2k L, Bk Bs

FIZEBMBLINC L s THHERERERIZ AN
5. 7o, BHERABANOSMOLERZERT H720
I2h, HRERBREREEZZ CONTH-TH S ) LB
Hbh. FIT, KHETIE, 20084 IHE M L KK
BMERBOH I 2 R OB O BRE RS
WZOWTHET 5.

ESL WP

1. =&

VKB RERR AL (5F), BR-EA35) THE T D
91%IZkKL, 77 YHOSmMm Ay Y2 N UNF ¥ v #l
U—% %ty b L7z OB (14000 rpm, Retsch
ZM200) THrig: L, #isr#r (Retsch PT100) THsKH
KikkH2092 R) 7u L V#llF 2 —T (V=2
+ 4 A, 65mL DigiTUBEs) IZ75®, F2— 71
FRNVEY, FOFa2—TET v hy MPEH
F4E UALE Sy 7 A, RFEN-9) AN, HinHE
7R (HEES, TOSPACK V-380G) T —1) ~
7L, B F CHIRRE L.

2. HEMEDR

128K DA F 2 =T Hh 5T v F HMZ10RHE D
WEW S 7128F 2= T HILHESHHO 2 B L UK
SGUMERD 28 EH 1gT 2 7TY) 7Lz A
K3 A RO EER TR ORI LEIE~ 1 7 ads
3 (<A VA b —, ETHOS1600) % v Ak
- WERALKFETHEL, WEICIEHEREGT T AT
J5#F (ICP-AES) 31  (Varian, Vista-Pro) % fv7-.
Korid, RER 1gE T VIFAH Y FITHL (h=
2), @AM (57— & — R EAERT) 12T
135 C, 1Kz S &R EOMADED 5K
7.

WEEOH B, AT LR R E ORI B 5
LEBN—FFAL X F TR bal (L, N—FFA
ZR7a b anEmd) Vit 7.

3. AEMRHES

HENSRESEH FIvazlmeEL, FhUY
L, WU A RTFYIL ANYITL Y,
Bk, W, RO~ CAVRIEEE L. 72, TE
FERICHATLC, R 1g2 VT, 135 T, 1
5 1] 4 3 UMM BEZ S 1 TR 2 479 S L 2 2
KL=



4. Eft

AFHI20084E 9 H11 HIZ365RERIT~SE% L7z, 38
FTENT N ENBEF 2 — 7L & D ICEEHE
AR R AR, AT 7 R R & SN S kA
L7z, i ofiod) v 1220084E11 H30H & L7-.

5. MRETEET

WEHRM O FIEIX, N—FF A4 A FFa rar?ic
otz 72720, Mgz, "—EF+ AL AT
ORI VIZBlE LTRSS N T W S YL £50 %8
DA Z I E T 2 AN TR S Hv 7z, 2
AT &ERET 5 L & OREREZ, KSR OKILE
Dt 54l X 1Z 2% 4l % Horwitz DX "W I A L CaEE
B 72, INEGZHERE: 2 B w5 KA E R LR BRI AT
HEold, 155N 72K51HIZ AOAC International @ 7
4 FF4 Y CTldHowiz DX OB TH B, L
L. Horwitz 5213, K40 BB R 20 7 —
ZIZH Horwitz ORASYU T A L 2HE L T 5.
Z 2T, KH5T— % DN T Horwitz DA % v,
ZORRIEIBEL Lz, 5% KD 5 7-0OFHE»
LA L72REBREICOVWT Y, ZEME L TzRAaT
FEHE L7 T ICIZ EXxcel2007 L N7 ) — T 7 D
R2.8.17 % H\ 7.
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REEHBRDER

1. EfE#OHEM

N—=FFA X FTa b av it TR
AER AT o 724G R, KGR TI0EHITHETH - 7-.
N—FF AL X7 ban’cid, HEEEERBIC
2 5o AT R s 1E, BRICES LR
RERTA O 72 30 OREHEAR 2 0, D12 T OETH L T &
ZHEIZL TV B, I 5B T Horwitz 0 5458 H
WAL TS D W T, o, 12 Horwitz DR %
WCEME L7 BB EREZO PIEEZ Hw5. 2
DO RER ORI B B PATEE R 221,
RTOBSTTo,DIRLLF TH o7z, hEYU72) O
B, HEEE M2 0 OWEMZ KRS THIEL T
KD DD, ZFORFEDNSITIE, RN 720 oflE
& AKRGMEDOW )T O SHHET L. Larl, &
WE Y72 OREMOE AR, S (1)
&, FriEE 720 ORE A O A AR B A A S
(1 TIREW) D-02%~+08%TH Y, 20074
FaeiRBR® o 35 B Ve AR B L FBRS, Rk
ETIE, BT T208 (105K x 2 ) s
L 72K AE DA 7> S DSz Wy 24 72 1) @Al D A

®1. ENEAOHEMEEHAROBER

. . e ¥R PEHR O A A B A
W xSy Tl & o W s TR s RHE S (%)

K455 (% (mass/mass) ) 14.1 0.02 0.1 0.01 0.1 0.1 0.8

Cd (mg/kg dw) 0.588 0.011 0.007 0.005 0.007 0.013 2.3

Na (mg/kg dw) 4.79 0.14 0.13 0.07 0.13 0.19 3.9

K (mglkg dw) 1456 30 17 14 17 34 23

Mg (mg/kg dw) 282 8 5 4 5 9 3.3

Ca (mgl/kg dw) 40.4 0.8 0.5 0.4 0.5 1.0 2.4

P (mg/kg dw) 1228 26 17 12 17 31 25

Fe (mg/kg dw) 2.10 0.07 0.04 0.03 0.04 0.08 3.8

Zn (mglkg dw) 205 0.4 0.3 0.2 03 05 24

Cu (mg/kg dw) 2.81 0.05 0.08 0.02 0.08 0.09 3.3

Mn (mg/kg dw) 13.3 0.3 0.2 0.1 0.2 0.3 2.3

a) PRATAR (R 22
b) FEF 2 — 7 O3 E AR AR

¢) JIS Q 0035: 200812 ALk & M7 FEATIBE DA 195 & 2 H W L 723K T = — 7 W O 39 B VERR AR 22 D e RHE E fifd

d) JIS Q 0035: 2008I2%E\ 2 b) & ¢) DK E VTR
e)a) &d) &AM L7AEERHE S
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P3G R BHBINS oz,

2. WMEHESMEE

Mo H £ TIZ3ABRE, KoL) b #2125 3=
DEREB6AERE A 5 38 DA At S, 2 5Bk
EN 513 2MWMOGHHEAHE Sz, Toho 1R
FTIE, 2 HHOFMLEE KO 2 HOWEEZ v
T2 ABTEHEGI AT, KGOWEMD 2 ks S
M7z Ao 1 RER=TIE, 1 ORI LB J OfF] —
OWPELE % T 2 N3 B 7% 2 e St TR E 2 47
W, RGN TEZZT s Sz 36RBRE OATE JS
WX B 0HEHK2ITRT.

xR2. ZIMEOHRBEICL B

Rk ZIEL
MHERFIE - RACHEBY 11
BRI DB TR 7
RIS HT Z TR 12
R & 4
R 2
G 36

3. WMEBEDOHITHER

FR O ERAIT > TB LT, JILHROHAHE I
WRIZL>THEL TR, EBMABREDL S
Wit SNIKG R OE TR OFEEE L2 ) O JEfE
(mglkg fw) DA% LIRS, N—FEF AL X7
° b VIS RE o T D & K 72 54l % O
AN S, 22T O3 ERIITRT. £31T
1, S SN2 K TRIIE L i RS 72 ) ol E
fii (mg/kg dw) OFEFTAER SRS, F v YT A &
WV K R OSROfE, FHEEE M) RO E Y
72D OB EDBICIESLDENKEL, N—FF AR
F7ma bV ichE s 2248 54 (Huber ® B3 2 b F
Wi, 37— % A & IER  — 2OV THEE L
7o — AVEBEORMIE) xRETE Lol 22
T, IS 3LHEICOVTIE, MniEko 7T —
5 DLl & R RRER T — 7 O PIfE [ b
Y v 4 {524 mglkg fw (6.10 mg/kg dw) & 4.13 mg/
kg fw (4.79 mglkgdw)|, v ™7 A [35.6 mglkg fw
(41.5 mg/kg dw) & 34.8 mg/kg fw (40.4 mg/kg dw) | K
'8k 11.80 mg/kg fw (2.10 mg/kg dw) & 1.81 mg/kg fw
(210 mg/kg dw) | ] ZIER L 72, Hif L BB DOEIT T

U AD30% LN, AV AE 3 %N, Sk
1%PATHY, WEIEH—FVEEREDRFEE
5L LCTHRATE 20022 T2 L EOH%
D720, BEMEICRH L. 3EMEIIOVTIE, £
DIEHEARFEP SIZFHE L R dr o 7.
F3DOHKITLHED 1 E DRSS 1L, ¥
HOBBRETHBOIITEEZ W &L EORHENS %
RLTEY, FUSHEE 2 Z WSR2 X
DORELLRDIEHHERNEZZATNS., K1 DOKTH
DL A AT 213, E—HERE T 1 O
MEZHWCTIEGHI L2 EOREN S ZRT.
WEY72 0 OKILEOHBEAHE? S 1, £3D
EDOFRELIOME Y 14~35fFKE0-720 L
L, SMEHHEERFEDORE S OFMITETH 5
HorRat(R)"™ % 3¢ 3 ® 1 [H] I & O HI MR HE A A S 12
OWTHET S L05~08TH Y, Horwitz D, TFAE
N5 R M FEBEERE L FEE (05~0.8f%) DK
XX THo7z. KFIZOVWTIFNEEZM— L7272,
7% 3 ORGF OMNHEREATE D 4.8 % H3F 1 DIKGD
IR B £0.8 % & D b K E L 2 EHERI,
ABREMAEHZTTHD. K1 LRIOTENLS I
BL722I 5 ORI, 20074 B RE sk BRY & ARk
WIETH - 72

z 5

1. |EFEOI

KA BT RTOWWENZILEICOWT, [FEbL
W LHEENS2< | zA a7 | S30HHME I
(A ] EHsEEND | z2a7 | >3OWMEEAITE
L, #3720 GICHE K KIS TIE
| z2a7 | >3OWEMAFEAEL (K1), 20064F
T ] ON20074E Y o BB RBARE RT O TR TOWE
WRILHEIZOWT, | zZ2a7 | >20HEMEAAFEAE
L, 20064EFEIZA F 37 A LA, 20074EFE X~ 7 % ¥
7 A RO PN DM E R G ITHE L OAKGT | z A3
7| S3OWMEMBHFAEL 72, MEMEOIXSD XATK
XWVIERRITHEIE, 200645 B & US20074F B & RS
FRITL, ANVTTARDETH-72. ThH 35T
Fix, BEMI YD T I AHNONIENL VDT,
FERO—D2 L Tary3Ir—3ary (G "E2
S5NA. FrY Y ARARMSFOHEMEY T a Y
FIAX—=a IOV THEREINTWALITLETH S.
20064F B 7> & 20084F FE (At L 72 3 M D Fe g ik BR D4
I, KGRI TCE D XD e HEARH 7 A,
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v . v
- . s s ~ - e
ECR: @ i:.isiii... [CO) G = e 00
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7K%Y (%(mass/mass)) H‘- TR LRE  (mglkg fw)
LK
v v
S : - ey s we Bdh » [
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' ' ' 220 240 260 260
03 04 05 05 07 L N
HRIYLEE (mglkg fw) TR LRE (mglkg fw)
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! ' . : 30 3s 40 45
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7 ALY LRE (mglkg fw)
FRUDLRE (mg/kg fw)
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HUDLRE  (mglkg fw) YURE (mg/kg fw)
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TN SRR (mg/kg fw)
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—ODFy ME—20#HElERT. O [z2a7 | >30#HEH, O 2< |z2a7 | <3 O
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% 3. BeHEBRER
7] + 5. il D Sl 2 o A o N o
K55 (% (mass/mass))a) (36) (14.2) (0.1) (0.7) (4.8) (1.8) (37) (27) (73)
Cd (mg/kg fw) 37 0.548 0.008 0.046 8.4 0.5 37 34 92
Na (mg/kg fw) * (13)  (5.24) RE 2N FHgAR e 2] AT A7) ©) (53)
K (mg/kg fw) 20 1.33E+03 1.E+01 6.0E+01 4.2 0.8 20 16 80
Mg (mg/kg fw) 20 245 3 11 4.6 0.7 23 17 74
ca (mglkg fw) * (200 (356)  RIEAT ATy FHEATy AT (20) a7 (85)
P (mg/kg fw) 18 1.08E + 03 1.E+01 5.0E+01 4.2 0.7 19 15 79
Fe (mg/kg fw) * (15 (180  gHAw AR FHEART FEAT (19) (12) (63)
Zn (mgl/kg fw) 23 18.1 0.3 14 7.5 0.7 24 21 88
Cu (mgl/kg fw) 23 2.55 0.05 0.24 9.4 0.7 24 21 88
Mn (mg/kg fw) 22 11.2 0.1 0.6 5.1 0.5 23 21 91
Cd (mg/kg dw) 36 0.634 0.008 0.050 7.9 0.5 37 34 92
Na (mg/kg dw) ” 13)  (6.10) A AR s AR AT A7) ) (53)
K (mg/kg dw) 20 1.55E+03 1.E+01 6.0E+01 4.0 0.8 20 16 80
Mg (mg/kg dw) 20 285 3 13 4.7 0.7 23 18 78
ca (mglkg dw) ” (200 (415 FEHEART AT AR FHERT (20) a7 (85)
P (mg/kg dw) 18 1.25E +03 1.E+01 5.0E +01 4.2 0.8 19 15 79
Fe (mg/kg dw) ” (15 (2100 FHEART AR FHEART AT (19) (12) (63)
Zn (mg/kg dw) 23 21.0 0.3 1.5 7.3 0.7 24 21 88
Cu (mg/kg dw) 23 2.96 0.06 0.28 9.4 0.7 24 21 88
Mn (mg/kg dw) 23 13.1 0.2 0.7 5.6 0.5 23 21 91

a) Horwitz D& 72720, Z#fti LT () TRL7Z.

b) N—FF A4 X 7T IR fE o THEMERETE Ad o220, FFREEIETRTEZMEE LT () TRLE.

c) WMz e L7 — 5 8

d) KA — R VEEORHFUE, NI ORE R G% 55 & Huber D T8 2+ FIE (H15) % fF5HICHRA.
Na(mg/kg fw, mg/kg dw), Ca(mg/kg fw, mag/kg dw) S OFFe(mglkg fw, mglkg dw) (E4%) 7 — & O it 2 ZE AR,
) K& — A VEEORFUEORMERSE (77— N A b5 v FHET00E BAEEE) , Z LSO R E R % 51E

Huber ® /3 2 s fE#ERZE (H15) /v AR T — ¥ ¥

) R — A VEEORBMEOBHER 2 <V BT — 5 %, T PSOME R K551 Huber DTN A MR (H15)

BOF DBV T D07 X ) ORE WIREHEISFE
T 5720, SAMEODP X0 & KRS 2 LEEZ R L
TWh.

2. | zZ2a7 | >3DWEMEICEIT B85

|zZ2 a7 | >30HEMEZ 5 2 72502 B 1T %R
A, prALEE:, HEREE R4 ITRT. KoEHIES
(135 C, 1 Wef, #Rba 1o, 8 R 2462
B) BM— L7722, | zZ237 | >308EHHSF b
TALEDIIREDTHBETH 72, 207 KBR=E
D)L 5 REBEIMEDITH N T W7z, KRGMESMH
el &[] U20074E EE H g sk Bt Y ° b, Koo |z
AT | >3Tho7z 4 BRI, T XTEDIZHN

T8, DN L EFIIAHTH 5.
AEITA (|zRa7 | >30#EE~Z L) Usto
9 LK THFNBIMHOMEME - S, ZDH b |2
237 | >30WEMIEIE (14K ) 1L 7.
ZO3MED H HIMEIZEE X & iz 23 BRE o
WA T o 72, B XX 20064F T [z U°2007 4
EEY D RERBRTIRA ST v, SEXEEEIC
XBMEMERNT AL, [zA37 | >30HEE
F20MIC ), 20D BT I ALY H13ME, <
L FAOHTZE VB THT, E5L0~O»L)Hs
% \MEIANZERD BN o 7.

[zZ2a7 | >30WEMEE 5 2 72 uEIIICBT
BRI B OIS DWW TN 2 2B, WX
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K4, |zZ2A7 | > 3 OMEEDODFEME
5 () B [R5 , . s
07 0 B4 s z A B AL 7
S ES2 W) S No. Wt z2a7 @ AL H5E?
8 13 (-3.2)
14 15.5 (34)
20 130 (-3.2) 135 °C., 1 I o0 8 JL o 2
K53 (% (mass/mass) ) (14.2) 30 12.7 (-3.9) 1 -—- IR X A EERA S (2 48
33 12902  (-34) PEAT D)
35 15.4 (3.2)
36-1 12.9 (-3.4)
4 8.06 (4.3) 2 A (1 %3EE) 7 L — AW (589.0 nm)
o i GRS R — oM 0 e - i
X -3. . ICP B i (23,1
8 2.7 (-3.9) 0.5 . CPE &% (23,1n)
ICP¥&ti%: (589.592 nm,
1 | -3. 05 <A 7 aPaRRism (W .
Na. (mglkg fw) 520 0 308  (-3.3) Wi w (RsHE) FUEHIAL Cs 1000 ppm)
17 16.2 (16.9) 05  IESE () ICP ¥tk (589.59 nm)
18 7.72 (3.8 05 <A 7 aiRXoE (W) 7 L — AJE TR (589.0 nm)
21 114 (95) 24626 AR (1 %3EE) 7 L — AW (589.0 nm)
33 0 (-81) 3000 Tl AW HOE X i
ICP %6 (766.491 nm,
-4, . £ 7 aj N W (4 ﬁl' .
10 1006 4.5 05 < Wit o (RS 1R) S Cs 1000 ppm)
K (mfka fw) 1330 17 1050 -3.9 05  IESE (REER) ICP %856 (766.49 nm)
mog 33 1809 67 3000 7L AME O X R
135 C T 1 W sz 1R 1%, [P
35 1610 3.9 15 - HE X i
33 646 23.6 3000 7L A HOE X i
135 CC 1 Wefsz 1%
21.8 15 ' HOG X ik
Mg (mglkg fw) 215 . 06 R0 mm O §EAI & TEXHL
SRR YR — Y e —
36-2 485 141 SRR R SR BRI e (980270 nm)
KF)
9 46.0 (3.2) 2 WKL (450 °C,  35HER) ICP %561 (396.847 nm)
Ca (mglkg fw) (35.6) 17 46.8 (3.4) 0.5 ISR (W) ICP 356 (393.36 nm)
36-1 46.0 (32) 01017 ~A 7ok Gy ICP 383k (317.933 nm)
; EY T T VTN — WG
3 87 42 2 WS\ (R RIEEW) 77 e
(885.5 nm)
b (makafw) 1080 17 1310 3.8 05  IESE (RS ICP %86 (177.49 nm)
mokg 33 1752 11.2 3000 7L AR HOE X A
135 °C C 1 WS4, -~ ,
. . 1 X R
B M6 6L LS e mm o g 2 HOEXHIE
) ICP¥&t:i% (238.204 nm,
D s A i i
10 17.5 (60.4) 0.5 <A 7 aikRoE (W) F B Cs 1000 ppm)
Fe (mafka fw) (1.80) 17 3.37 (6.0) 05  IES#E (RS ICP %8 6#: (259.94 nm)
¢ Mo ' 23 331 (68 30 WS (il EEm) ICP 3 6% (213.940 nm)
sz XIKAE (525 °C, 5 KER#, . .
21 4 2 7 L — ARG (2483
34 3 (5.4) SRR 5 2 C 2 BE) -0 ( nm)
2n (ke ) 81 1 3.95 =74 100062 wzFKAL (480 T, 128FH) 7 L — ARG (213.9 nm)
fimoia ’ 33 24 3.1 3000 7L AT HOE X ik
33 14 32.7 3000 TL AR OB X i
Cu (mglkg fw) 2.55 135 °C C 1 B EI5z 15, o s
B S IS e mmosin 2 o HOE XK
M (malka ) 2 4 6.35 -4.0 5 WA (550 °C, 12M:H) 7 L — ARG (279.5 nm)
N mokg ' 33 17 48 3000 7L AKIE HOE X R

) K4, Na, Ca, FeDfF 5Nz A3 7I35#%1H
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MBS CIE, R SUS AP S o mi LB K Ol
LT zAa7 | L20HE Mz H Y, Ko ik
MEIED SN Doz, SOEXHEX S A4,
RTFRVIAN, )Y, SOMEES2RBRELD |2
237 | >3THY, WEEOHBRIPLIETH -7z,
KGR OFI0TEHEIZODWT, |[z237 | >30HE
fili (&aF3sfi) 232 L2217 E oS oz 2 2
TEERSIRY. 1T BETh 7R BEN |22 7 |
S30HEE 2 MY FFRB L Twiz 95 2 ER=E
ASHOE XM 2 A LT

SO EAR TN ABEKE LTIE, 273 Rx— 3
v, B IR, WREROBEY, BRESIER O
B, AL ME, WESFMGORESENE Z 5N
5. £4 X0, HAEBRENI0DFHOWHEIZSEMD
KL TH Y, Hs i o I A FFE I
DUREVEAE 2 SN M D F b)) 7 A OBk,
AEHE0.5 g I 2g WA 1265 i 25123 % &
|z2a7 | 218 2EMEHLBEMB Y, it
FIEI Z0WEEXEZORL. |zZ2237 | >30

WG Z N LB o NE S B (1QC: Internal
Quality Control) @ IRV IE RIEFLTH %A%, W
AP 2 MY EM T AUIOHED 72 & ) IZERT
E57:0, HEEHABIZZMT 5L & bICHHEEHO
2 T A BEREBRAS R Th o 7.

L 5

(M) BT BSRE £ A A I ZE T 3 FE 0t L 72 45 KB oK
HOA R I AR OUEBERETCH D 20084F B H2 fg il
D3I6SNNEAERE 2> & O il 2 Bk B o FE BN — €
FAZXRTa b T VIt TN L7z, Ko, B R3
27 A RO 9 WIEIERSCHRE DT R T OB G D
WTC | zAa7 | S20EMEIHFLEL, HFITA
YA oMENRESTICE | z2A2T7 | >30HEMED
AL, FRUD A, AN AROCEIE, 5
DEFEDENRKEL, N—FFA AT banic
Wo TONGMHEDOPEIZTET, Zhd 3WTIcon
T, AMtiBrZE B ORIl A2 S EMEICER- L7z,

£5. |zZ237 | >3 0HEEERE L AHRBREOREMER

S LIZIEHEDz AT

WEBENo.  KIFDzAaT GIHT L7 e
|z2a7 | <=2 D% 2<|zA2a7 | <=3 <|zzxa7 |
1 0.5) 10 8/10 (Na: 2.3) Zn:-74
3 (-2.9) 10 8/10 (Fe: 2.9) P:-4.2
4 (-0.5) 10 7110 (Fe:-2.8) (Na:4.3), Mn:-4.0
8 (-3.2) 10 8/10 Mg: 2.1 (Na: -3.9)
9 (-2.1) 9 (Nall4t) 719 Mg: 2.2 (Ca:3.2)
10 05) 9 (Callsh) 5/9 Zn: 2.6 (Na: -3.3), K:-4.5, (Fe:60.4)
14 (34) 1 (CdoA) 0/1 Cd: 24
17 03) 10 510 (Na:16.9), K:-39, (Ca:34),
P:38, (Fe:6.0)
18 (-1.3) 10 9/10 (Na: 3.8)
20 (-3.2) 1 (CdoA) 1711
21 (-2.1) 10 9/10 (Na: 9.5)
23 (-1.3) 8 (Ca, PLIA}) 718 (Fe:5.8)
30 (-3.9) 3(cd, zn, Cu) 313
(Na:-8.1), K:6.7, Mg: 23.6,
33 (-34) 10 3/10
P:11.2, Zn:3.1, Cu:32.7, Mn:4.8
34 (1.1 6 (Cd, P, Cu, MnBI4}) 5/6 (Fe:5.4)
35 (3.2) 10 5/10 Cd: -2.7 K:3.9, Mg:21.8, P:6.1, Cu:-34
36-1 (-34) 7 (Na, K, Feli#}) 6/7 (Ca:3.2)
36-2 (1.2) 4 (Cd, Mg, Cu, Mn) 314 Mg: 14.1

) K48, Na, Ca, FeDz A a7 IIB#Al
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Automatic Discrimination of Stored Grain Insects by Image Analysis

Yukio Magariyama* ¥, Kumiko Shichiri*, Akihiro Miyanoshita*, Taro Imamura*,
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Abstract

o7

We are developing an insect discrimination technology by using the image recognition technologies. Our aim is that
a person with a little knowledge of food insects can find the objective page in Picture Guide of Stored Grain Insects and
Natural Enemies. We developed a computer program which distinguishes four insect species, Sitophilus zeamais, Plodia

interpunctella, Tribolium castaneum, and Lasioderma serricorne, based on the outline information. To improve the insect

discrimination system, we opened a test webpage on Food Insect Site and try to extract the problems.

Keywords: Food insect (£ 5 ), Image recognition (1l {572##%) , Discrimination CEJ 1)), Test webpage GREFIEH ~—3)
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Effects of producing area and harvest season on antioxidant capacites of
spinach, komatsuna, tomato, and cucumber.

Manabu Wakagi, Jun Watanabe, Yuko Takano-Ishikawa

National Food Research Institute, National Agriculture and Food Research Organization

Abstract

Oxygen radical absorbance capacity (ORAC) is a method for evaluating antioxidant capacities of both hydrophilic
compounds (H-ORAC) and lipophilic compounds (L-ORAC). In this study, we evaluated antioxidant capacities of four
vegetables (spinach, komatsuna, tomato, and cucumber) from different season and regions using ORAC methods. H-ORAC
values of spinach, komatsuna, tomato, and cucumber ranged from 915.2 to 3302.7 umol Trolox equivalent (TE)/100 g fresh
weight (FW), 517.5 to 2312.2 umol TE/100 gFW, 264.0 to 491.7 umol TE/100 g FW, and 152.8 to 265.7 umol TE/100 g FW,
respectively. L-ORAC values of them ranged from 545.0 to 1387.3 umol TE/100 g FW, 186.8 to 827.8 umol TE/100 gFW,
27.6 to 55.7 umol TE/100 g FW, and 97.0 to 182.4 umol TE/100 g FW, respectively. Differences in their H-ORAC values
were observed among producing area. H-ORAC values of cucumber harvested in summer were higher than in winter, whereas

that of spinach harvested in summer was lower than in winter. Neither producing area nor harvest time affected their L-ORAC

values under this experimental condition. Therefore, it is suggested that producing area and harvest time are important factors

in antioxidant capacities of vegetables.

Keywords: Julg{LiE, H-ORAC (BUKME—RFE 7 ¥ /7 VIILEE), L-ORAC CBIIMTE—RFE 7 ¥ A VIJILEE)

S J##% %% (Corresponding author) , yuko@affrc.go.jp
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Development of Antimicrobial Film Based on
Pectin-ZnO Bio-nanocomposites

Nugraha Edhi Suyatma

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

In recent years, antimicrobial packaging has attracted much attention from the food industries thanks to the increase in
consumer demand for preservative-free products. Moreover, there has been a growing interest in developing biodegradable
packaging materials to replace petroleum based polymers. As a by-product of fruit processing industries, biopolymer pectin
is both inexpensive and abundantly available, which is thus an excellent candidate for applying to eco-friendly biodegradable
packaging. Unfortunately, films prepared with pure pectin did not provide satisfactory functionality due to lack of mechanical
properties and water resistance. The main goal of this study is to enhance functional packaging properties of pectin film
prepared by blending pectin with zinc oxide nanoparticles (ZnO-NPs). Pectin/ZnO bio-nanocomposite films were fabricated
at 4 levels of ZnO-NPs, i.e., 0.5, 1.0, 2.0 and 5.0% (w/w) with the addition of glycerol (10%, w/w) as plasticizer. The effects
of ZnO-NPs incorporation on improving the mechanical properties and water resistance of the films were investigated.

Zinc oxide (ZnO) nanoparticles were successfully incorporated into pectin films by preparing pectin-ZnO-NPs solution
and casting method. The presence of ZnO-NPs inside pectin films was observed clearly by using SEM and confirmed with
FTIR spectra analysis. The improvement in tensile strength could be achieved with ZnO-NPs incorporation without obvious
loss in elasticity. Thus, the addition of glycerol as plasticizer was not an important or necessary factor for preparing pectin-
ZnO nanocomposite films. Water absorption of pectin-ZnO nanocomposite films was lower than that of pure pectin film,
indicating that the improvement in water resistance had been achieved. Converse effect was observed by using glycerol as
plasticizer which increased water absorption of the films. Antimicrobial activity of pectin-ZnO nanocomposite films was
proved in the absence of mold after exposing them at 97% RH and room temperature for 14 days, whereas the growth of mold
had been observed in pectin films after 5 days of exposure. The application of pectin-ZnO nanocomposite as edible coating
of strawberry could inhibit the mold decay until two weeks with the storage at 5°C, a week longer than that of control. In
terms of color analysis, the significant change in film opacity was only found in the film formed by using 5% of ZnO. Results
suggested that it would be favorable to prepare antimicrobial film by using ZnO-NPs at the amount of 2% (w/w) without
plasticizer in the future work.
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Study on acid resistance in E.coli

Mahejibin Khan

UNU-Kirin Fellow from India
Microbial Function Laboratory
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Foodborne pathogens like Escherichia coli O157: H7, is the leading causes of infectious gastrointestinal diseases, and
death in severe conditions. During its journey, orally acquired food pathogen has to transit through the extremely acidic gastric
compartment and cope with the extreme acidic stress (pH < 2.5). Therefore, the ability to endure the combined effect of HCI
in gastric juice and of short chain fatty acids produced by the intestinal microbiota, is crucial for successful colonization of the
gastrointestinal tract. Different food pathogen has have evolved different strategies to overcome acid stress. The glutamate-
dependent acid resistance (GDAR) system is the most potent acid resistance system. The regulation of GDAR system is
remarkably complex involving multiple regulatory circuits.

The MnmE protein, a GTPase involved in a tRNA modification, has been implicated in the regulation of the GDAR
system. In the present study, to understand the role of MnmE and MnmG, another tRNA modifying enzyme, in the regulation
of the glutamate decarboxylase gene (gadA), we constructed AmnmG and AmnmE deletion mutants of E. coli O157: H7
and gadA-lacZ translational fusions in K-12 strains. In O157:H7 strains, both the mnmG and mnmE deletion mutants were
defective in the GDAR mechanism and lost their acid resistance at pH 2.0. The results of acid challenge test were further
confirmed by westen blot analysis. It was obvious that expression of the GadA protein was completely suppressed in the
mnmG and mnmE deletion mutants, confirming that these tRNA modifying genes serve as regulators for GadA expression.
Gene fusion studies in K-12 strains implicated that mnmE and mnmG are not directly involved in translational regulation
of GadA production. However, overexpression of the gadE gene, encoding an essential transcription factor for gadA, in the
AmnmG and AmnmE mutants could not restore acid resistance ability of mutants. Therefore, to get further insight into the
translational regulation of gadA gene, more studies are required.
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Inhibitory Effect of Chinese Fermented Soypaste and Catechin-rich Foodstuffs
on Renin-angiotensin System

Fengjuan LI
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Hypertension is a major public health problem associating with the incidence of various cardiovascular diseases. Renin-
angiotensin system (RAS) plays a crucial physiological role in regulating blood pressure of human body, and renin (EC
3.4.23.15) and angiotensin I-converting enzyme (ACE, EC 3.4.15.1) are two key enzymes for maintaining the operation
of this system. The control of RAS, such as by inhibiting the activities of renin and ACE, has been well established as an
effective therapy to the treatment of hypertension.

ACE inhibitory activities of aqueous extracts of Chinese commercial soypaste products were investigated in this work.
Six samples from northern part of China showed potent ACE inhibitory activities with 1Cs, values less than 40.0 ug/ml. In
order to identify the active components, ACE inhibitors in the sample with the strongest activity were purified by the means
of ultrafiltration, solid-phase extraction and gradient RP-HPLC. According to spectroscopic methods, a compound (M328.1)
was separated as C,sH,,NO-. It was supposed to be a conjugate of phenylalanine and glucose generated by Maillard reaction,
providing support on the contribution of Maillard reaction products to the ACE inhibitory activity of the sample. Results
further indicated that the total inhibition by the soypaste sample on ACE activity occurred from the combined function of
various bioactive substances, such as Maillaid reaction products, peptides and even large molecules as well.

Concerning the exploration of natural occurring renin inhibitors in foodstuffs, renin inhibitory effect of catechin-related
compounds, including catechin (C), epicatechin (EC), epicatechin gallate (ECg), epigallocatechin (EGC), epigallocatechin
gallate (EGCg) and gallic acid, was investigated first in this work. EGCg was found to possess the strongest activity (ICs,
= 44.53 uM) and act in an uncompetitive manner. Gallated catechins exerted higher inhibition than the ungallated forms,
indicating that the galloyl moiety might be a favorable structure for these compounds to exert renin inhibitory activity.

Renin inhibitory activities of catechin-rich tea products as well as cocoa and coffee were further evaluated. Water extracts
from oolong and black tea possessed effect with 1C;, values of 20.31 and 17.27 ug/ml, in line with the relatively higher total
phenolic contents of 16.71 and 20.34 g/100 g dried weight (gallic acid equivalent), respectively. By spectroscopic metholds,
four compounds, i.e., theasinensin B, theasinensin C, strictinin and M412.03, were identified from black tea extract, with I1Cs,
values of 19.33, 40.21, 311.09 and 50.16 uM, respectively. Whereas catechins constituted the main bioactive compounds in
green tea, they didn't play an essential role in contributing to the renin inhibitory activities of tea products. Results indicated
another potential pathway and provided further support on tea consumption as an approach to helping control hypertension.

This work suggested that Chinese soypaste could be a good source of ACE inhibitors and fermented tea products
contained abundant renin inhibitors against renin-angiotensin system, which was favorable for developing functional foods or
food ingredients with antihypertensive effects.
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Optimiztion of one-pot enyzmetic synthesis of inositol from maltoheptaose and
dextrin through response surface methodology

Miao Li-li

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

Inositol and its deviates were important in signal transduction, stress response, cell wall biogenesis and other pathways
in a broad spectrum of species including animals, plants, fungi and bacteria. Now the cost of inositol production is very high.
To efficient produce the inositol from abundantly available sugars, in current study, for the first time, inositol was synthesized
in one-pot reaction using four hyperthermostable enzymes system from the maltoheptaose and cheap material dextrin. The
four enzymes are all involved in the inositol pathway in bacteria including a-glucan phosphorylase (TM1168), inositol
monophosphatase (TM1415), Inositol 1-phosphate synthase (TM21419) from hyperthermophilic bacterium Thermotoga
maritima, phsophoglucomutase/phosphomanomutase (PGM/PMM TK1108) from Thermococcus kodakaraensis, all these 4
enzymes were over expressed in Escherichia coli. And the recombinant protein was purified to homogeneity by Ni-NTA
column.

To establish the reaction system and get the optimal condition of inositol synthesis, heat stable inositol 1-phosphate
synthase (IPS, TM1419) was subjected to be characterized. In a series of assays, recombinant IPS exhibited maximal
activity of at pH 8, 90°C. It was quite stable after exposure to 60°C for 1 day. Under the optimal conditions, The K, and K,
values of TM1419 were 1.76 mM and 0.042 s, respectively. The catalytic efficiency, k. /K., was 0.024 s*mM, similar to
that of other IPS which was among 0.12 to 0.233 s*mM*. Mg?* and Mn?" enhanced the activity of TM1419 significantly,
indicating it belongs to class Il aldolase enzymes. The reaction system was also optimized by response surface methodology
with 78mM maltoheptaose. The TK1108,TM1415 and TM1419 were turned out to be the 3main factors in this system by
one order selection- the first order fractional factorial design 252, Central composite design (CCD) with 3 independent
variables, TK1108 (x,) and TM1419 (x,), TM1415 (x;) was applied to obtain the maximal inositol production. After CCD
optimization, the predicted maximum inositol yield was 167 mmol/L with corresponding TK1108 0.373 mg/ml and TM1419
0.38 mg/ml. TM1415 0.175 mg/ml. The optimal one pot enzymatic reaction for synthesizing inositol predicted by the model
(per milliliter) was: 50 mM PBS (pH 8.0) TK1108 0.373 mg/ml, TM1419 0.81 mg/ml, TM1415 0.172 mg/ml, TM1168
0.84 mg/ml, NAD* 0.1 mM, G 1,6P 0.5 ug/ml, Mg? 20 mM. The 155 mM inositol was obtained in the optimal condition,
at the same level as predicted production. Also 115.2 mM inositol was obtained under this optimal system from 165 mg/ml
cheap material Dextrin within in 8h.
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FORMULATION AND CHARACTERIZATION OF MICRO/
NANODISPERSIONS ENCAPSULATING FUNCTIONAL FOOD COMPONENTS

Witcha Treesuwan

UNU-Kirin Fellow from Thailand
Advanced Food Technology Laboratory
National Food Research Institute, NARO

Functional foods have been growing rapidly in food industry. The important key of their application is to deliver functional
compounds to the target in the human body. Colloidal delivery systems have been widely used in foods, pharmaceutics and
cosmetics. The primary aim of this work was to formulate micro/nanoemulsions containing baicalein and lemongrass oil which
are the local products from agriculture in Thailand. Baicalein possesses multiple medicinal activities like anti-circulatory
failure, anti-cancer, anti-HIV, and antioxidant, while lemongrass oil has shown a reduction of spasmodic affection and gastric
irritability as well as its characteristic scent. The baicalein-loaded oil-in-water (O/W) emulsions were successfully formulated
using a high-pressure homogenization method. Our results demonstrated that O/W emulsions encapsulating baicalein with a
Sauter mean diameter (ds ,) as small as 300 nm were obtained. Their d; , value decreased with increasing homogenization
pressure from 20 MPa to 150 MPa. Physical stability in terms of the variation of the d; , value remains unchanged during
30 days of storage. Chemical stability of baicalein during storage was also investigated by HPLC. Microchannel (MC)
emulsification was performed to prepare lemongrass oil-in-water emulsions. Uniformly sized lemongrass oil droplets with a
number-average droplet diameter of 23um and a coefficient of variation of <4% were stably generated from hydrophilically
treated silicon MC arrays. Mixtures of lemongrass oil and vegetable oil at different weight ratios were also successfully used
for preparing monodisperse O/W emulsions.
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A continuous-flow bubble column reactor for biodiesel production by non-catalytic transesterification
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Chemical analysis and actylcholinesterase inhibitory effect of anthocyanin-rich red leaf tea (cv. Sunrouge)
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Delphinidin-3-O-galactoside protects mouse hepatocytes from (-)-epigallocatechin-3-gallate-induced cytotoxicity via up-regulation
of heme oxygenase-1 and heat shock protein 70
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Effect of Cold Extract of Green Tea (Camellia sinensis L.) on Salivary Secretory IgA Levels in Habitual Green Tea Drinker: A Preliminary Study
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Effect of Cold Green Tea (Camellia sinensis L.) Extact Derived from Different Cropping Periods of Cultivars on Phagocytic
Activity of Macrophage-like Cells
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Elution behavior analysis of starch degrading enzymes during rice cooking with specific antibodies
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Generation of Venus reporter knock-in mice revealed MAGI-2 expression patterns in adult mice
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Phenolic Antioxidants in Some Vigna Species of Legumes and their Distinct Inhibitory Effects on a-Glucosidase
and Pancreatic Lipase Activities

Yadahally N. Sreerama, Yoko Takahashi, and Kohji Yamaki
National Food Research Institute, NARO
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Effect of Adzuki Bean Vigna Angularis Cotyledon on Intestinal Alpha-glucosidase Activity and Glucagon-like Peptide-1 Secretion in vitro
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*1 National Food Research Institute, NARO
*2 Department of Bioresource Sciences, Akita Prefectural University
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Analytical Sciences, 28 (12), 1179-1182 (2013)

Evaluation of a method to quantify quercetin aglycone in onion (Allium cepa) by single- and multi-laboratory validation studies
Jun Watanabe *1, Jun Takebayashi *2, Yuko Takano-Ishikawa*! and Akemi Yasui*!

*1 National Food Research Institute, NARO
*2 National Institute of Health and Nutrition
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Bioscience of Microbiota, Food and Health, 31 (2), 47-50 (2012)

In vitro effect of lacto-N-biose | on the antigen-specific immune responses of naive splenocytes

Masao GOTO, Yuko TAKANO-ISHIKAWA, Mamoru NISHIMOTO, Motomitsu KITAOKA

National Food Research Institute, NARO
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Journal of Food Composition and Analysis,29 (1), 25-31 (2013)

Hydrophilic antioxidant capacities of vegetables and fruits commonly consumed in Japan and estimated average daily intake of
hydrophilic antioxidants from these foods

Jun Takebayashi*1, Tomoyuki Oki*2, Jun Watanabe *3, Koji Yamasaki*4, Jianbin Chen*1, Maki Sato-Furukawa*2
Megumi Tsubota-Utsugi *!, Kyoko Taku*1, Kazuhisa Goto*Z, Teruki Matsumoto*1! and Yoshiko Ishimi*1

*1 National Institute of Health and Nutrition
*2 National Agricultural Research Center for Kyushu Okinawa Region, NARO
*3 National Food Research Institute, NARO
*4 Taiyo Kagaku Co., Ltd.
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Malaysian Journal of Nutrition,18 (3), 355-362 (2012)

Hydrophilic antioxidant capacities and total phenol content of seasonal fruits of Bangladesh
Mamun S1, Shaheen N*1, Basak Tukun A*!, Md Mohiduzzaman*!, Banu CP*!, Yuko Takano- Ishikawa *2

*1 Institute of Nutrition and Food Science, University of Dhaka,
*2 National Food Research Institute, NARO
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Food Science and Technology Research,19 (1), 69-79 (2013)
Antioxidant capacity and polyphenol content of the extracts from crops cultivated in Japan, and the effect of the cultivation environment

Ichiho Konishide-Mikami*1, Shiro Murakami*2, Keijiro Nakanishi*2, Yumiko Takahashi*1, Minako Yamaguchi*!,
Tetsuo Shioya*3, Jun Watanabe *! and Akihiro Hino*!

*1 National Food Research Institute, NARO
*2 Nakanishi Incorporated
*3 Non
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European Journal of Pharmacology, 687 (1, 2, 3) 39-45 (2012)
High glucose increases the expression of proinflammatory cytokines and secretion of TNF o and (3-hexosaminidase in human mast cells
Nagai Kanji*1. *2, Fukushima Tatsunobu*2, Oike Hideaki*!, Kobori Masuko*!

*1 National Food Research Institute, NARO
*2 Mitsubishi Rayon Co., Ltd.
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Food and Chemical Toxicology, 50 (7), 2547-2553 (2012)
Phloridzin reduces blood glucose levels and alters hepatic gene expression in normal BALB/c mice
Kobori Masuko, Masumoto Saeko, Akimoto Yukari, Oike Hideaki
National Food Research Institute, NARO
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Toxicological Sciences,129 (2), 293-304 (2012)

Late-onset increases in oxidative stress and other tumorigenic activities and tumors with a Ha-ras mutation
in the liver of adult male C3H mice gestationally exposed to arsenic.

Nohara Keiko*1 *2, Tateishi Yukiyo*1, Suzuki Takehiro*!, Kazuyuki Okamura*! *Z Murai Hikari*!,
Takumi Shota*1, Maekawa Fumihiko*!, Nishimura Noriko*!, Kobori Masuko*3, Ito Takaaki*4

*1 National Institute for Environmental Studies
*2 Graduate School of Life and Environmental, University of Tsukuba
*3 National Food Research Institute, NARO
*4 Kumamoto University Graduate School of Medical Sciences
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International Journal of Molecular Sciences,13 (8), 10336-10349 (2012)
Effects of Rice bran Qil on the Intestinal Microbiota and Metabolism of Isoflavones in Adult Mice
Motoi TAMURA, Sachiko HORI , Chigusa HOSHI and Hiroyuki NAKAGAWA
National Food Research Institute, NARO
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Bioscience and Microbiota, Food and Health,31 (3), 59-65 (2012)
Effect of Dietary L-arabinose on the Intestinal Microbiota and Metabolism of Dietary Daidzein in Adult Mice
Motoi TAMURA, Yukie KURUSU, Sachiko HORI

National Food Research Institute, NARO
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International Journal for Vitamin and Nutrition Research, 81 (6), 372-377 (2011)
Apple Pectin Affects the Efficacy of Epigallocatechin gallate on Oral Sucrose Tolerance Test in Adult Mice.
Motoi TAMURA, Sachiko Hori
National Food Research Institute, NARO
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Appetite, 58 (3), 940-945 (2012)

Dish influences implicit gender-based food stereotypes among young Japanese adults
Atsushi Kimura*1, Yuji Wada*2, Akio Asakawa*3, Tomohiro Masuda*2, Sho-ichi Goto*4, Ippeita Dan *>5, Takashi Oka*3

*1 Tokyo Denki University
*2 National Food Research Institute, NARO
*3 Nihon University
*4 University of Tsukuba
*5 Jichi Medical University
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Food Quality and Preference, 27 (2), 202-207 (2013)
Luminance distribution as a determinant for visual freshness perception: evidence from image analysis of a cabbage leaf
Carlos Arce-Lopera*!, Tomohiro Masuda*3, Atsushi Kimura*2, Yuji Wada*3, Katsunori Okajima*!

*1Yokohama National University
*2 Tokyo Denki University
*3 National Food Research Institute, NARO
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i-Perception, 3 (5), 338-355 (2012)
Luminance distribution modifies the perceived freshness of strawberries
Carlos Arce-Lopera* !, Tomohiro Masuda*3, Atsushi Kimura*2, Yuji Wada*3, Katsunori Okajima*!

*1Yokohama National University
*2 Tokyo Denki University
*3 National Food Research Institute, NARO
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Japanese Psychological Research, 54 (4), 335-347 (2012)
Reaction time as an indicator of stimulus-response binding in affective judgment of visual stimuli
ATSUSHI KIMURA*1, IPPEITA DAN*Z, NOBUYUKI WATANABE *3, HIROSHI YAMADA *4, YUJI WADA *5

*1 Tokyo Denki University
*2 Jichi Medical University
*3 Kanazawa Institute of Technology, A
*4 Nihon University
*5 National Food Research Institute, NARO
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Food Quality and Preference, 26 (2), 204-210 (2012)
The influence of reputational concerns on purchase intention of fair-trade foods among young Japanese adults

Atsushi Kimura*!, Naoki Mukawa*!, Mana Yamamoto *2, Tomohiro Masuda*3, Masahide Yuasa *1,
Sho-ichi Goto*4, Takashi Oka*Z, Yuji Wada*3

*1 Tokyo Denki University
*2 Nihon University
*3 National Food Research Institute, NARO
*4 University of Tsukuba
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Journal of the Japanese Society for Horticultural Science&cedil; 81 (4), 350-356 (2012)
Petal saturation affects visible flower senescence in cut lilies
Hiroko Mochizuki-Kawai*!, Sanae Kishimoto*!, Yuji Wada*2, Tomohiro Masuda*2, Kazuo Ichimura*!

*1 NARO Institute of Floricultural Science
*2 National Food Research Institute, NARO
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Chemical Senses, 38 (3), 251-258 (2013)
Superiority of Experts Over Novices in Trueness and Precision of Concentration Estimation of Sodium Chloride Solutions

Tomohiro Masuda*!, Yuji Wada*1, Masako Okamoto *2, Yasushi Kyutoku*3, Yui Yamaguchi*4, Atsushi Kimura*5,
Tatsu Kobayakawa *6, Takayuki Kawai*1, Ippeita Dan*3, Fumiyo Hayakawa*!

*1 National Food Research Institute, NARO
*2 Obihiro University of Agriculture & Veterinary Medicine
*3 Jichi Medical University
*4 Shimadzu Corporation, Collaboration Promotion Department
*5 Tokyo Denki University
*6 National Institute of Advanced Industrial Science and Technology
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National Food Research Institute, NARO
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Vision, 25 (1), 8-19 (2013)
The Effects of Individual Features on Change Detection
Takuma MURAKOSHI*1, Masako HISA*2, Tomohiro MASUDA *1, Yuji WADA*1 and Yoshihisa OSADA *2

*1 National Food Research Institute, NARO
*2 Rikkyo University
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Journal of Texture Studies, 44 (1), 1-11 (2013)

Texture of sliced cucumbers measured by subjective human-bite and objective instrumental tests
Kaoru KOHYAMA*1, Ai KATO-NAGATA *1. *2 Hiromi SHIMADA*1, Yukari KAZAMI*1, Fumiyo HAYAKAWA *1

*1 National Food Research Institute, NARO
*2 Tottori Institute of Industrial Technology
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Physical properties and texture of Japanese white salted noodles mixed with tapioca starch
Satomi EGUCHI *1, Miki YOSHIMURA *1, Kaoru KOHYAMA *2

*1 School of Human Science and Environment, University of Hyogo
*2 National Food Research Institute, NARO

Journal of Food Engineering, 112 (4), 268-273 (2012)
Mechanical and acoustic evaluation of potato chip crispness using a versatile texture analyzer
Mitsuru TANIWAKI, Kaoru KOHYAMA
National Food Research Institute, NARO
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Journal of the Acoustical Society of America, 132 (4), 2478-2482 (2012)
Fast Fourier transform analysis of sounds made while swallowing various foods
Mitsuru TANIWAKI, Kaoru KOHYAMA
National Food Research Institute, NARO
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Journal of Texture Studies, 44 (2), 140-159 (2013)

Classification of Japanese texture terms

Fumiyo Hayakawa*1, Yukari Kazami*1, Katsuyoshi Nishinari*2, Kana loku*3,
Sayuri Akuzawa*4, Yoshimasa Yamano *5, Yasumasa Baba*6 and Kaoru Kohyama*!

*1 National Food Research Institute, NARO
*2 Osaka City University
*3 Osaka Kyoiku University
*4 Tokyo University of Agriculture
*5 |nstitute of OISHISA Science
*6 The Institute of Statistical Mathematics
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Innovative Food Science and Emerging Technologies, 16, 267-276 (2012)
Mechanical properties of softened foodstuffs processed by freeze-thaw infusion of macerating enzyme
Sayaka NAKATSU *1, Kaoru KOHYAMA*2, Yayoi WATANABE *1, Kenya SHIBATA*1, Koji SAKAMOTO*1, Mitsuya SHIMODA *3

*1 Food Technology Research Center, Hiroshima Prefectural Technology Research Institute
*2 National Food Research Institute, NARO
*3 Department of Bioscience and Biotechnology, Faculty of Agriculture, Kyushu University
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Effects of mechanical properties of food on tongue movement at the initiation of swallowing measured by ultrasound imaging
Zhihong GAO*1, Mitsuru TANIWAKI*1, Hiromi SHIMADA*1, Sayaka ISHIHARA*2, Takahiro FUNAMI*2, Kaoru KOHYAMA *1

*1 National Food Research Institute, NARO
*2 San-Ei Gen F.F.lL., inc.

Journal of Texture Studies, 44 (2), 104-114 (2013)

Compression test of food gels on artificial tongue and its comparison with human test

Sayaka ISHIHARA*1, Satomi NAKAO*1, Makoto NAKAUMA *1, Takahiro FUNAMI*1, Kazuhiro HORI*2,
Takahiro ONO*3, Kaoru KOHYAMA *4, Katsuyoshi NISHINARI *4
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Cereal Chemistry, 90 (2), 101-106 (2013)
Characterization of waxy rice cakes (Mochi) with rapid hardening quality by instrumental and sensory methods
Tomoko SASAKI*1, Fumiyo HAYAKAWA *1, Yasuhiro SUZUKI*2, Keitaro SUZUKI*2, Kazuyuki OKAMOTO *3 and Kaoru KOHYAMA *1

*1 National Food Research Institute, NARO
*2 Institute of Crop Science, NARO
*3 |baraki Agricultural Center, Plant Biotechnology Institute
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Carbohydrate Polymers, 92 (2), 2306-2313 (2013)
Characterization of arenga starch in comparison with sago starch
Dede R. ADAWIYAH*1L *2 Tomoko SASAKI *1, Kaoru KOHYAMA *1

*1 National Food Research Institute, NARO
*2 Department of Food Science and Technology, Bogor Agricultural University, Indonesia
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Acoustic analysis of the swallowing sounds of food with different physical properties using the cervical auscultation method
Mitsuru TANIWAKI*1, Zhihong GAO *1, Katsuyoshi NISHINARI *2, Kaoru KOHYAMA *1

*1 National Food Research Institute, NARO
*2 Graduate School of Human Life Science, Osaka City University
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Electromyography and mechanomyography during oral processing of food with different texture
Kaoru KOHYAMA, Zhihong GAO

National Food Research Institute, NARO
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A simple mechanical index of storage quality of strawberry fruits
Kaoru KOHYAMA, Tomohiro MASUDA, Hiromi SHIMADA, Toshie TANAKA, Yuji WADA

National Food Research Institute, NARO

Food Chemistry, 134 (1), 359-365 (2012)
Identification of 2-alkylcyclobutanones in nutmeg (Myristica fragrans)

Susu Chen*1, Tomoaki Tsutsumi*2, Satoshi Takatsuki*2, Rieko Matsuda*2, Hiromi Kameya*!1,
Mitsutoshi Nakajima*3, Masakazu Furuta*4, Setsuko Todoriki*!

*1 National Food Research Institute, NARO
*2 National Institute of Health Sciences
*3 University of Tsukuba
*4 Osaka Prefecture University
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Identification of 2-Alkylcyclobutanones in Cashew Nut (Anacardium Occidentale)

Chen Susu*1, Tsutsumi Tomoaki *2, Takatsuki Satoshi*2, Matsuda Rieko*2, Kameya Hiromi*!, Saito Kimie*1,
Furuta Masakazu*3, Todoriki Setsuko*1

*1 National Food Research Institute, NARO
*2 National Institute of Health Sciences
*3 Osaka Prefecture University
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Effect of y Irradiation on the Fatty Acid Composition of Soybean and Soybean Oil

Ikuko Minami*1, Yoshimasa Nakamura*!, Setsuko Todoriki*Z, Yoshiyuki Mmurata*!

*1 Okayama University
*2 National Food Research Institute, NARO

IS 2 VT T A4 T 2GR L, P ORYOEM R 2 L TEAM Ch 5. KEOAHENREZ EATHLREDS
L OKREMORRIERALL, IREBERLEON LX)V s X ORI BT % y IR OB B A WGT L7z, &S 5 WIS W
L7Zdro72—75, 40 kGy DRSS TSNS TR EIM D IRIGIRALEL A2

10 kGy OIS TII R EIM D NRIRRAL I L < B
WETZTY, Aoy TS

fEL, b5 > AIEIGREA TR S 7z, KU O IRIIBRMLIA10 Koy DIANC & > T L < I8
KTMOHILIEATHE Ao 7.
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WOETL M IR, e T M %

*1 i LR
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Apoptosis 17 (6), 636-6458 (2012)
Molecular mechanisms of apoptosis induction by 2-dodecylcyclobutanone, a radiolytic product of palmitic acid, in human lymphoma U937 cells

Da-Yong Yu*!, Qing-Li Zhao*!, Masakazu Furuta*2, Setsuko Todoriki*3, Keisuke Izumi*4, Kohji Yamakage *3,
Kozo Matsumoto *6, Takaharu Nomura*7, Takashi Kondo*!

*1 University of Toyama
*2 Osaka Prefecture University
*3 National Food Research Institute, NARO
*4 University of Tokushima
*5 Food and Drug Safety Center
*6 Kyoto Sangyo University
*7 Central Research Institute of Electric Power Industry

VI F U (PA) HIROENI 2 &E2-FFy vy ru74 ) v (2-DCB) IS LT, 2-DCBB X UPADSAR DY > /3Jf U937
EVDT R =V AEFIESRITNE) 2ERA L. HIILOEFRIZ2-DCBIZL > T L, 2-DCBB L UPPAICL > TT7 KR b —
YARBIER SN MBNOROSERK, FasI b2y K1) 7 A= BIRIFOHRHESEZ, U937k L D2-DCB B L UTPAIZ X o
THl&lRZ I,z EzRL

2OV I F VBOBETREY, 2-FFI v ra 7y ) SICE AN YNEHIO TR N — Y AFED LD AN Z AN

Da-Yong Yu*!, Qing-LiZhao*!, Wil ME—=*2, X JHEi7*3, R &4 g BER*S,
WA PE=x6, A SRiHT, T R

RPN S
*2 RIRF V7K
*3 (4l BEOFRERE E i AR A IF 2T
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R TE i e
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HAEMBA T4 60 (1), 25-29 (2013)
FR D & BRI IRA~ DR ¥ 7 2 OR4THR

SEaNHEIAHL A RFFL N SEATL RNTREREL AR Kl B BEEL
MR JPfEr2, SERERR RS, MEH AAEs, KEP sExs MR L IR fl—d

1 (3) PRI L S I JET
#2 (1) FARIBUE 2
#5379 B S

BT BEE 2 Y A O— RO FEIETD 2100 Bo/kg FIED K E LR 2R L, BEERZITETHRL22ZKIToW TR
M 2y Ao IMEIG 2 L7z KRR SR OREME L 2 A ORATIE, RINKHR12077T38 %L TH o 7. &l
WLRE R Z T LAY30RG DK THME N, S HITBATERD50 % 2R iz, EROHMGEY > LiEIE, 1.83 Bo/kg FEEE
Ta ), 100 Bakg FEHEFLEE (138 Ba/kg) DREZEE & LTHioTh, HEOEEDIOBykgZ KE S THIZ ZEPTPRINS.

Investigation of extraction rate of radioactive cesium from barley to barley Tea

Setsuko Todoriki*!, Hiromi Kameya*!, Shigehiro Naito*!, Keitaro Kimura*!, Daisuke Nei*1, Shoji Hagiwara*!,
Yoshiteru Kakihara*2, Ayaka Minobe *3, Yuki Shinoda*3, Ryoko Mizuno*3, Ushio Matsukura*!, Shinichi Kawamoto*!

*1 National Food Research Institute, NARO
*2 Japan Grain Inspection Association
*3 Asahi Soft Drinks Co.Ltd.
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AAEMN T4, 60 (1), 54-57 (2013)
RS O FH B T AR IS BV A € 2 & o B REMRAT

SO B L PR LY, A ORIl B BeR2 SRR OEITL R e
JIAS =1 JER 1

*1 () FERFRSAS & R AT
*2 RS H I3 7V — T AR

TEE OO BT AR T OB o 7 A BB AT 0 A KRR 2, ARO D ARG (5 AKIEEH) & H AKD
b a2 L TR L () 2 v Ty L.

(1) &7 5 2 TN ORI ¥ 7 2 OBATHIE A AJK PR (47%) HEIEHHA (67%) & ) AR (p<0.01), A
KO AP IS A S Hi THADGEL ¥ 7 2 ORBATZWHT 5 2 LavR SNl

(2) H A KN & gl vp S O 2T 320, 50, 80, 95 % O LAHA EAL L, AHITIX20£95% 2B\ C, #iTHITIE50, 80,
9B w%ITBWVT, HIAENPHRALD AR (p<0.05) 128 <, PAKPHHA L DEANMENICH L Z L2vbhol. oI Lhb,
PRSI E NS BT 2 AT TR X o TR E D 2 e HO L 2B L L BT, DAKDERIZHOY % 7%
BN MANZL S, Wi T SHTHENOBTZIH L 22b 0L EZ SNk

Effect of brine powder on dynamics of radioactive cesium in Chinese noodles during cooking

Mayumi Hachinohe *!, Shigehiro Naito*!, Tomoko Sasaki*!, Hajime Akashi*Z, Setsuko Todoriki*!, Ushio Matsukura*1,
Shinichi Kawamoto*1, Shioka Hamamatsu *!

*1 National Food Research Institute, NARO
*2 NISSHIN SEIFUN GROUP INC.

Radiation Physics and Chemistry, 81, 1639-1645 (2012)
Electron-spin relaxation phenomena in irradiated saccharides detected by pulsed electron paramagnetic resonance spectroscopy
Kikuchi Masahiro*1, Kameya Hiromi*!, Shimoyama Yuhei*!, Ukai Mitsuko*2. *3 Kobayashi Yasuhiko*!

*1 Japan AtomicEnergyAgency
*2 National Food Research Institute, NARO
*3 Hokkaido University of Education

AWFFETIEX-23Y FEPRGEZ W CRIBHE SN -BEICB T 5 5 U H VAR 2% L7z, 73V 2 EPREEE % W T
1 kGy 2° 5100 kGy HES) L 22 BB O BEGRIIE S 2 HET 5 &, BEICI T3S 4RO —2rr#Hohiz. —J, g Hk
TSV AZI—BEE0BUNTE R o7, ZNENOEBEL SOV A4 F¥— 27 OFAMEERH (&) 1&, A4 yE—=rTHlES
NEBAEE L D Er o, ZOZ LY A FE—2 2R3 5 VANV EARE L MEEHID VI L 2R LTS, BoR
P OREFNRFRRE 2 &, FEAREHNII RGN O T T 228, ARG I N nwEEz 5/, CW-EPRT
AL Y E=ZICHARTH A FE=2Z VNS WA, JOVAEPRTHIET 5 &, 1kGy DiRFTHH A FY¥— 7 dfEIcillzE s,
100kGYy TIEA A Y ¥E—27 L UREOESHEL LTHlESI N, 2o &, MBI X > THR ST I H IR T AT
BB L CWA e 2RIELTEBY, SUINVERRREEEREDLEEZOND.

7OV A BA WML OGEC X B RSHHPHO B A ¥ V@B L oMl
Z9Mh IEWEeL A cRSEr2 T ML BT g2l bk ZE
*1 () B AT RFSE B SE b
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HAGHBERL 22458, 45, 35-39 (2012)
B —F /7T IYNY )0 — VRIZBTAMEBERT ¥ H VO
OHEE KFEx, B FIEe, ef JLTrL w2

LB R R
*2 () Bt RS i AR A F e

E)TVNY ) ku— W2 (VYY) F L=k (DO), YUY VEIAFTTL—b (DS)) HI/NEEN %
MAZTMBME L, BFAE CHE (ESR) 12X AT Lz, mEust —7 7 5&000F, 150TC TO.5KERH], 200C TO.51F [,
200C CTLOKFHIDMLELZ L 72, SAELOESR AN Z M Lidg=2.0050 1 ARHUE 5 THEK S, FEH IRV R 2% S vz, 200C 1.0
WRERINEL L 72 30R T, B D ADREHI AT T A VR L, MBARHET LI LICEVE/ T VI 7)) ku—iZiE s
D VIR R D B B T L ATRIE STz,

Radical Production by Heat Treating Starch-Monoacyldiglycerol Systems
Tomomi Ito*!, Hiromi Kameya*2, Mitsuko Ukai*1. *2

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

Radiation Physics and Chemistry, 84, 232-234 (2013)
An ESR study of radiation induced radicals in glucose polymers
Hiromi Kameya*1, Mitsuko Ukai*!. *2, Yuhei Shimoyama*3

*1 National Food Research Institute, NARO
*2 Hokkaido University of Education
*3 Japan AtomicEnergyAgency

ESRZMMH LT, EMF—% LFHMAN ALV =R F U T D7 N a— VR —ORGHLIIZ X D FHIcHFEE RS 5
SHNDIN HFT - 72, BRI OARYZ MUVTCIRTHED 7V 3 — AR v —CEBFRBN SN2 7205 F Y < HIREHLE I X
0 g =201l —ABEFFBMINA. E5HIZ, BV T—=ADESRANRY MU Tldg =200 1 KHE 5RO IS —RF D3 A
FESZ2BIN SNz, A FEFEF Y7y Tl SN o7z, ZoEENS, BEHI X VFE I N0 4 FME5 I3 v
O—2ZHRDESTTH L EEm L. ARy Ialb—Yards, ¥4 FEFR 22008270 b ¥ oM H eI hskd
LMY TLy MEBGTHAH I EIVREN. B a—2 5 V) Vidrigid limit b L AZFFILIREETIZ A2 {, C-CHiA & C-HHG D
[l D 5 TEE) %2 LT\ b Efam L7z,

ESRIEICL 27N a— 2R ) v —dhOMREERES ¥ H L Ofse
By Il MBE] Ll R HEEs
*1 ) RAFREAS b A IFZE T
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Journal of Clinical Biochemistry and Nutrition, 51 (2), 117-121 (2012)
Multiple free-radical scavenging capacity in serum
Shigeru Oowada*!, Nobuyuki Endo*2, Hiromi Kameya*3, Masashi Shimmei*4, Yashige Kotake *>

*1 Asao Clinic
*2 The Wakasa Wan Energy Research Center
*3 National Food Research Institute, NARO
*4 Radical Research Inc.
*5 Oklahoma Medical Research Foundation

BWEO7)—=5VhN (e FaFIVIIHhN, A=N—FFT STV, TLVIFINSIAN, TLVELRLVFFTSY
AN, AFNVT I AN, —EIEHEHRK) IS L THBILEE D20 E T2 2R L2, CohEE, BUBEEREEO IR — MC
BHLZ Zheho7) =5 D VEIEEOERTI (532 VEEAINOUVIRE) TAK L7z, i oiEbitx E1 A
EORIBAY Y by TETER L. BEWREE (N=45) OKEZEERNIER (n=30) &Lz, EERICBWTH
SPIHRBN L Z AR H LI L2 L —F—F v — P2 W TIEH L7z, RIS X 2 BIBRILREZAL O JERIE s I s T e
W, CORRIA M GBIy — v LR B RN D 5.

MIEFR D7) —F T VHRILEE < v F 3¢
RANH *t, atik fuzee, gy R9ess, HEUD IREH, il gRs
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e, 47 (1), 6-10 (2012)
Pulse-ESR & CW-ESRIZ X 2B 2 ¥ 3 v hd 5 ¥ 4 )V O R AT

A Rl A5H M2 S TRl N ME—S Mk FeEer R o
T HEE*2, gBf GFrL #5

*1 () BERFRAE & AR SIS T
*2 (fl) H AR WF7e B s B
#3 KB KA
4TI — - NA F A A
5 i 3 R

Pulse-ESR & CW-ESRIC X 2GR a2 a oD T T H IV OEF % i A7z, Pulse-ESR & CW-ESR % b 1 & L7z 4 Al (T,
T2) DI %47 572, pulse-ESR D FEWME, CW-ESRICK ZEMEME 12, Tl, T2E KDL I EHTE7. BHIREEILTIOMILIE
SHILEIZ X BB e dr o 72, T2OMHIE, MEHIC X - THA L7z, Pulse-ESR ZE I & CW-ESRAEIAE (T1, T2) XMk M@n
BIRT T EDbNroT.

Analysis of relaxation times of radicals in irradiated black pepper using pulse-ESR and CW-ESR

Hiromi Kameya*!, Masahiro Kikuchi*2, Setsuko Todoriki*!, Masakazu Furuta*3, Yasuhiko Kobayashi*2, Hideyuki Hara**,
Yuhei Shimoyama*2, Mitsuko Ukai* 1 #5

*1 National Food Research Institute, NARO
*2 Japan Atomic Energy Agency
*3 Osaka Prefecture University
*4 Bruker BIOSPIN
*5 Hokkaido University of Education
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Environmental Toxicology and Pharmacology, 34 (3), 1014-1017 (2012)

Opposite effects of two trichothecene mycotoxins, deoxynivalenol and nivalenol, on the levels of
macrophage inflammatory protein (MIP)-1alpha and MIP-1beta in HL60 cells

Hitoshi NAGASHIMA, Hiroyuki NAKAGAWA, Masayo KUSHIRO
National Food Research Institute, NARO

M) aFEryRICHETHLTEFI =L =) (DON) &=L 7 =)L (NIV) OFWRTEA S = XL %2HHT 5720, M
FEFEAE N BERE OIS HL60IC B U B 7 B A A4 v DG 2 BB 2 7. iz oRPEnEN z2Ho~ 20
77—V RIES ¥ 32 (MIP) -lalpha & MIP-1beta Td 5. DOND2AKFHIRETIE, Wi EH A ¥ OSWAHFICHF LI TV,
o2 L, M) aFkerRACHERBET IR SN HMKBAREL, NS OPENYET €A 4 ¥ OB WFESEE L Tw
AU HEMEZRLTWA. ZTHUIH L, NIVOURFHMEIITE 7 EH A O3 x md S872. FT4c OF5HIE, DON & NIVIETE 7
EHA YOG L TIERNOREEY 5252 L 2RLTEY, TOZLEIMHEROBERBA I = X LD WHEICR R L%
RLTWA5.

MO M) ATy RACHEDFTFF NV ) =V E=NL =)V
HL60MIIEIC B A~ 207 7 =Y RJES » /327 B (MIP) -lalpha & MIP-1beta O 43\ IE SO D %% 5-2. %

Rl &% Pl Wiz, AR EBAQ
(Bh) FRATFHEAE fL A S T SE

Mycotoxins, 62 (2), 77-82 (2012)
Distribution of nivalenol in milling fractions of severely Fusarium-infected Japanese soft winter wheat grains

Sharif Md. HOSSEN *1, Megumi YOSHIDA *2, Hiroyuki NAKAGAWA *1, Hitoshi NAGASHIMA *1,
Hiroshi OKADOME *1, Takashi NAKAJIMA*2 *3 Masayo KUSHIRO *1. *3

*1 National Food Research Institute, NARO
*2 National Agricultural Research Center for Kyushu Okinawa Region, NARO
*3 Headquarters, NARO
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3M) & 2000 (K7 A E/NTAR) wffiz. 20 /ME 22 FERZIB, IM, 2BBXU2M LD, F7-KKIE3BE
FOSM X DERL 7z, Fit 4 ORE (RER, KB, K7AYBIUV/NT7A) IZOWTHPLC-UVIEIZX ) =L ) — )V
WAL, TOME, =NV = VIREIERL 2 2FEO/NETERR L D ICEBE 5B 5 =30 ) =)L o 44 EM O
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Tx )7 Md. Ry kvl EHS a2 )l izl BlE S
[N AT R N Y = B2 %3 Ak ELAL*L %3

1M RETPREAE £ ah 8 & F S
*2 (fR) BLRTRERE JU IR R ZE L ~ & —
3 () FITREHE AT



106

HARfSIbFE A58 19 (2), 129-135 (2012)
WS L OGRS B B EERE N RS I VTV - TR VSNV ) — LV OREE(L

AP BEAELH Fod r F T L Uy YT M Ry 2Rl NE S ez, D SmE,
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1) BB E AR A BF R
2 (AT ALiEE VAR ERRRE T RS BRI
3 () BEDFRRAE LN IR R SERF e v ¥ —
4 () B BERE AR AR

ANLWIZ 75 7 AR RIC R G S e - EE/h LR 2 W, 7¥ )Y ARRBELEI CHEOFMTHLTFFF =L/ =D
) EATBLT ORI L7z, BEREWRE/NEFE 3 MO JF & 2 800 L TR S RER 2 8L, 15580 KTH
P72, FREERT AR 72 & NCHRBEBZ O W THl L W TR O 75 F ¥ =N L ) — ViR 2 S BRE T2 Y MRS S 7z HPLC-UV
BICX DT L. obrfilild, EEMAMIARZERT A0 FEROKRSGETHIE L. ZO/R%E, FEkhde o E % 1E
WY BZEBTIEFTAF I oNL ) — VBB RSN G D o 720120 L, EHiD S KA HTH LW THICT 2R TIIHEES
WEEAS SN, R 2 RPN TARKU30.39 5046 THh o 72. @ THADEWEITE (43-59%) 2580 S, AFEZOEVBIK
AR E Nz, REFERICE Y, HOMKFHIIIFEERICBI LT F V2NV ) = VBZEOTOICAENTH Y, FEEW 2
INTAREIZ05Km & 7 5 2 LRSI/,

Effects of noodle making and cooking on the levels of a mycotoxin deoxynivalenol in Japanese soft wheat varieties

Masayo KUSHIRO*1. *4, Manasikan THAMMAWONG *1, Sharif Md. HOSSEN *1, Toru KOZAWA *2, Megumi YOSHIDA*3,
Hiroyuki NAKAGAWA *1, Hitoshi NAGASHIMA*1, Hiroshi OKADOME *1, Takashi NAKAJIMA *3. *4

*1 National Food Research Institute, NARO
*2 Hokkaido Research Organization Tokachi Agricultural Experiment Station
*3 NARO Kyushu Okinawa Region National Agricultural Research Center (NARO/KARC)
*4 Headquarters, NARO

World Mycotoxin Journal, 5 (3), 271-280 (2012)
The use of LC-Orbitrap MS for the detection of Fusarium masked mycotoxins: the case of type A trichothecenens
Hiroyuki Nakagawa*!, Shigeru Sakamoto *2, Yuki Sago*!, Masayo Kushiro*1, Hitoshi Nagashima*!

*1 National Food Research Institute, NARO
*2 Thermofisher Scientific

WO by o a v RREEERICBWT, YA 7AMN) 2T R2AERHE T2F YV BXOHT-2MF YY) Hisko
[YAZ F<A4abx ] (HUERHRRHELR) 2B LZ. SRS oK IS REEREZ O 574 —F—E 597
HEOMECE2BEEEONEL, BN RA X OMIBEZD TSI X Y bR =0, T28F Y7 0ay B (T2-Gle)
BIOHT2hF 3227 Va v K (HT2-Gle) TH 5 EFE SNz, M AAEEOREICIES L o/22s, T-28FT 0D
Widh & BARBERICOWTHEONZ T I 7 A Y NORHD» S, 3MOOHIEIIBIT S 7V a v MEdd WREME B W & Ebh
2. ESIEHALRBICBWTTFF =L —)b-3-7 a3 F (DON-3G) AA—#IC &2 & 5d, Zomiekid
FEInTwsd, ZoREHFIZEIF S DON-3G/DONDEIVIE (0.059) IZFD W4T 5, T2-GleB L IHT2-Gle D EIZZFhEh
#9524 uglkg, 41 uglkg T % EHfEE SNz,
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International Journal of Food Microbiology, 156 (3), 204-208 (2012)

Experimental infection of Fusarium proliferatum in Oryza sativa plants; fumonisin B1 production and survival rate in grains
Masayo KUSHIRO *1, Hatsuo SAITOH*2, Yoshitsugu SUGIURA*3, Takayuki AOKI*2, Shinichi KAWAMOTO *1, Toyozo SATO *2

*1 National Food Research Institute, NARO
*2 Genetic Resources Center, National Institute of Agrobiological Sciences
*3 Kobe Institute of Health

Fusarium proliferatum (&7 A /87 AL b7 E0 I Y ORFERIKWTH Y, »2U0HTHL 7TV V&2 HELET L. KWIET VT
DFEETHHA A LITLIZEAEL, 4 R EFEMEHR (Gibberella fujikuroi) OEFETH BH, 4 F TOHRBEHEOHAIXIT & A &
Hofe. ARRFFETIE, ATHEMICLD, REHFA A CTHEZSISRBI T 2Er2RET AL LI, 7E=D VEAN, BRTO
AEAER BT L7, N TR, AW OS54 TS Z B O 4 AR A T L =BT 2 2 LICX 0V fio7e. ZOMRE, 8
k3, B BCHN F70, 4 T AEESENI LD, BRI HIRBE~21nglgD 7 E= Y UBIDRINE Nz 51, 64
AR OFR D SAERABEILE N2 & L0, KREIEA TS CBEATEZ O Z LAVRE N Dbr s, KEEA & Thlk
PEARFEOWREMEAE D, W CORIEERICBWTA AT E=Y VBl ER L) 5 2 VRS,

Fusasrium proliferatum i ® 4 2 ~O AN TJ&Ge © 7€ = ¥ ¥ BlEA & Sk TOALFER
A FUURL ZERE ADME*Z RSl RS R Fzen IR Rl fiE e
1 (1) TR £ i iR & FJE AT

#2 () AR T B R vy —
3 R I BRI BRI S E

Food Control, 28 (1), 143-146 (2012)
Effectiveness of gamma irradiation in the inactivation of histamine-producing bacteria
Daisuke NEI*1, Susumu KAWASAKI*1, Yasuhiro INATSU *1, Kazutaka YAMAMOTO *1, Masataka SATOMI *2

*1 National Food Research Institute, NARO
*2 National Research Institute of Fisheries Science, Fisheries Research Agency

LAY IVEAMHEDORRE LD, e X5 I VAEROTIEIIANEZ T 27000 EE L 2L, AFETIE, 7Y i

LB RY I VAEROBAEEZMET L7z, REEW L A8 I VA FER TdH % Morganella morganii (JCM 1672) , Enterobacter
aerogenes (ATCC 43175) and Raoultella planticola (ATCC43176) % WK AR ICHE L7205, 05-4.0kGy OHiPHITH v <%

WAL Thoobv Ry I VAMROD10130.34-0.34 kKGy TH - 72.
Ry 3 RO KITT H VO R
BRI K=t iy L R HERA*L AR A0 HSE GRRE2

*1 () BEOFRERE i AR A IF 22T
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Journal of Food, Agriculture & Environment, 10 (3), 261-266 (2012)

Multiplex PCR detection of Salmonella spp., Listeria monocytogenes, Escherichia coli O157: H7,
and Staphylococcus aureus in processed foods using [TA10] simultaneous growth broth

Susumu KAWASAKI*1, Kaori KUSANO*2, Ritsuko ARAI*2, Toshihiro KOMEDA*2,
Naoko KAMISAKI-HORIKOSHI*3 AND Shinichi KAWAMOTO *1

*1 National Food Research Institute, NARO
*2 Central Laboratories for Frontier Technology, Kirin Holdings Company, Ltd.
*3 Research and Development Department, PRIMA Meat Packers Ltd.

I 242§ 12 B v T Salmonella spp., Listeria monocytogenes, Escherichia coli O157: H7 and Staphylococcus aureus @ PCR (2 & % % &
BRI 217 o 72, ARIEIZ20M B O fiRE 22, B, PCRIINDIDD X7 v 72X D frbiiz. &ihd S Ok
W2 [TALO] [A] By 3 Ak M % v 72, PCR M HE O A2 9 38 £z 1+ 12 1F Salmonella 12 13 1.8-kb HindIll DNA fragment O 45 5 [ Fd %1, L.
monocytogenes (2 1% hlyA, E. coli O157: H7IZ 1 eaeA,S. aureus {2 1d femA % Fiv 72, FLELR %13 U130 &5 ISk L CHAR R %
Tofeb Zh, W HMIKEEZ25 gdh7z ) 1-9CFU THMIBTTHETH o 7z

[TAL0] [WIRERGFEESHLIZ & 2 0 T A& A © @ Salmonella spp., Listeria monocytogenes, Escherichia coli O157: H7,
and Staphylococcus aureus @ Multiplex PCR AR H

s L R A2 PR b, ORE Rk JRBSRRE RS, IR i

*1(pl) TR £ ARSI SE T
X UR—VTF4 YA (BR)
*3 7)o\ L IR ST

Food Science and Technology Research, 18, 705-712 (2012)
Bacterial contamination in retail foods purchased in Thailand

Chiraporn Ananchaipattana*!, Yukie Hosotani*3, Susumu Kawasaki*3, Sirikhae Pongsawat*!, Md Latiful Bari*2,
Seiichirou Isobe*3, Yasuhiro Inatsu*3

*1 Rajamangala University of Technology
*2 University of Dhaka
*3 National Food Research Institute, NARO

20104 8 2 520124F 1 HIZ & A B WCTABLIUE, fABB7THIE, Br3R38fk, JEREfinl Az INE L, RO DH 25 W»
(IR O BTEIERE & L S B M ORI D IS ET SRR OTR A & OBEEICO EMET EITo 7. WEHLOTR & 4D
VBV a— FEFARLMBEOHRARS E L, JoMId 77 281 - Blkollis ofMiEs i shi. Bt —7r~x—ry
PRI 5L, BEOHPHEEFAEICE S, THEHEEFHRNOE S L, SR EERCL2b0LEILNL.

& A W DREYR A

Chiraporn Ananchaipattana*!, M7+ =£R*3 JIIIG 5 *3 Sirikhae Pongsawat*!, Md Latiful Bari*2,
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Food Science and Technology Research, 18, 343-348 (2012)
Bacterial contamination of soybean curd (tofu) sold in Thailand

Chiraporn Ananchaipattana*!, Yukie Hosotani *3, Susumu Kawasaki*3, Sirikhae Pongsawat*1,
Md Latiful Bari*2, Seiichirou Isobe *3, Yasuhiro Inatsu*3

*1 Rajamangala University of Technology
*2 University of Dhaka
*3 National Food Research Institute, NARO

20104F 8 H 2 H20124F 1 HIZ ¥ A 12 B\ CHIBI3MAZ IR L, DM D 5\ I3 iah D BGEIRE & il S 402 /i o i
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s AR B T (0157 + 02638 £ UVO111) It S Neh o7z, F 7RG IR D 6 ~ 8 H &MBd T <, A O FEAEG
e e R g Sz, Zofh, sESLOBENE LD 5 %Y 2 — FEFARLIBADOHERFLE L, oMb 77 Ak
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Foodborne Pathogens and Disease, 9, 835-840 (2012)
Prevalence of foodborne pathogens in retailed foods in Thailand

Chiraporn Ananchaipattana*!, Yukie Hosotani*3, Susumu Kawasaki*3, Sirikhae Pongsawat*!, Md Latiful Bari*2,
Seiichirou Isobe*3, Yasuhiro Inatsu*3

*1 Rajamangala University of Technology
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*3 National Food Research Institute, NARO
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Journal of Food Science and Engineering, 2, 293-300 (2012)
Prevalence of antibiotic resistant bacteria on Tomato surfaces and effectiveness of disinfectants in reducing the microbial load
Fauzia Ahmed Rupa*!, Munawar Sultana*!, Yasuhiro Inatsu*2, Md. Latiful Bari*! and Md. Anwar Hossain *!

*1 University of Dhaka
*2 National Food Research Institute, NARO
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Evaluation of reference materials for microbiological internal quality control

Yukie Hosotani, Susumu Kawasaki, Daisuke Nei and Yasuhiro Inatsu

National Food Research Institute, NARO
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Quantitative analysis of Campylobacter jejuni by MPN-RealTime PCR in retail chicken meats

Susumu Kawasaki, Yukie Hosotani, Daisuke Nei,Yasuhiro Inatsu and Shinichi Kawamoto

National Food Research Institute, NARO
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Effects of ethanol on stored products pest, Lisoscelis bostrychophila Badonnel (Psocoptera: Liposcelididae)

Goro Kimura*1, Yu Sasaki *!, Akihiro Miyanoshita*2 and Tsutomu Tanikawa*1

*1 IKARI Corporation
*2 National Food Research Institute, NARO
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Effect of water on the overwintering of Tribolium castaneum
Taro Imamura, Akihiro Miyanoshita

National Food Research Institute, NARO
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Selectivity and oviposition priority of the maize weevil (Sitophilus zeamais Motschulsky) for brown, polished and rinse-free rice
Satoshi Furui, Taro Imamura, Akihiro Miyanoshita

National Food Research Institute, NARO
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Inorganic Chemistry, 51 (15), 8168-8176 (2012)
Interaction between the heme and a G-quartet in a heme-DNA complex
Kaori Saito*1, Hulin Tai*!, Hikaru Hemmi*2, Nagao Kobayashi *3, Yasuhiko Yamamoto *!

*1 Department of Chemistry, University of Tsukuba
*2 National Food Research Institute, NARO
*3 Department of Chemistry, Tohoku University
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FEBS Journal, 280 (1), 70-82 (2013)
NMR structure and dynamics of the C-terminal domain of R-type lectin from the earthworm Lumbricus terrestris
Hikaru Hemmi*1, Atsushi Kuno*2, Jun Hirabayashi*2

*1 National Food Research Institute, NARO
*2 Research Center for Medical Glycoscience, AIST
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Interlaboratory comparison of organic standard chemicals for carbon, nitrogen, and oxygen isotope ratios using EA-IRMS system
Yaeko Suzuki*1, Yoshito Chikaraishi*2, Keita Yamada*3, Naohiro Yoshida*3

*1 National Food Research Institute, NARO
*2 Japan Agency for Marine-Earth Science and Technology
*3 Tokyo Institute of Technology
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Tracing the Geographical Origin of blanched and salted Wakame (Undaria pinnatifida) Collected from Japan (Naruto and Sanriku),
China, and South Korea, based on Stable Carbon, Nitrogen, and Oxygen Isotopic Compositions

Yaeko Suzuki*1, Atsuko Kokubun*2, Tomohiro Edura*2, Kazumi Nakayama*2

*1 National Food Research Institute, NARO
*2 Riken Vitamin Co., Ltd.
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Characterization of Japanese polished rice by stable hydrogen isotope analysis of total fatty acids for tracing their regional origin
Yaeko SUZUKI*1. *2 Fumikazu AKAMATSU *1. *3  Rumiko NAKASHITA*1. *4 Takashi KORENAGA *1
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Feeding habit analysis of an Asiatic black bear that intruded into beef cattle barns in Shiojiri by measuring carbon
and nitrogen stable isotope ratios

Shigeyuki Izumiyama*!, Rumiko Nakashita*2, Yaeko Suzuki*3, Ryousuke Kishimoto*4, Akiko Takii*!, Hidetake HAYASHI *5

*1 Shinshu University
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An investigation of an accident that an Asiatic black bear attacked on humans in Yamanouchi town, Nagano
Shigeyuki Izumiyama*!, Ryousuke Kishimoto*Z2, Rumiko Nakashita*3, Yaeko Suzuki*4, Mitsuaki Goto*5, Hidetake HAYASHI *5
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Food Science and Technology Research, 18 (2), 209-202 (2012)
Identification of material cultivar of green tea infusions by simple sequence repeat markers
Tomomi Ujihara*1, Nobuyuki Hayashi*2, Junichi Tanaka*3

%k Kanaya Tea Research Station, National Institute of \egetable and Tea Science (NIVTS),
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Chemical Communications, 48, 6633-6635 (2012)

Construction of supramolecular helical nanofibers using renewable biomaterials: self-assembly
of a cytidylic acid-appended bolaamphiphile in lemon juice

Rika Iwaura, Mayumi Ohnishi-Kameyama
National Food Research Institute, NARO
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Infection and Immunity, 80 (11) 3993-4003 (2013)
Capsular Polysaccharide of Erysipelothrix rhusiopathiae, the Causative Agent of Swine Erysipelas, and Its Modification with Phosphorylcholine

Fang Shi*!, Tomoyuki Harada*! *2, Yohsuke Ogawa*1, Hiroshi Ono*3, Mayumi Ohnishi-Kameyama?*3,
Toru Miyamoto *1, Masahiro Eguchi*1, Yoshihiro Shimoji*1, *4
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*3 National Food Research Institute, NARO
*4 Tokyo University of Sciences
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Effects of lipooligosaccharide inner core truncation on bile resistance and chick colonization by Campylobacter jejuni

Taketoshi lwata*1, Kazuhiro Chiku *2, Ken-ichi Amano*3, Masahiro Kusumoto*1, Mayumi Ohnishi-Kameyama*?Z,
Hiroshi Ono*2, Masato Akiba*: *4
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*3 Akita University
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Food Research International 48, 374-379 (2012)
T2 distribution of boiled dry spaghetti measured by MRI and its internal structure observed by fluorescence microscopy.
Yasuyo Sekiyama*1, Akemi K. Horigane*!, Hiroshi Ono*!, Kentaro Irie*2, Tatsurou Maeda*2, Mitsuru Yoshida*1

*1 National Food Research Institute, NARO
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Food Additives and Contaminants, Part A 29, 1212-1218 (2012)
Monitoring of acrylamide concentrations in potato chips in Japan between 2006 and 2010

Yoshiki Tsukakoshi*1, Hiroshi Ono*!, Nobuyuki Kibune*2, Satoshi Isagawa *2, Kumiko Yamazaki*2,
Masatoshi Watai *2, Mitsuru Yoshida*!

*1 National Food Research Institute, NARO
*2 Japan Food Research Laboratories
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The Journal of Antibiotics, 66(4), 247-250 (2012)
Creation of novel reveromycin derivatives by alcohol-added fermentation
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The effect of metal cations on the nature of the first electronic transition of liquid water as studied
by attenuated total reflection far-ultraviolet spectroscopy
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*1 National Food Research Institute, NARO
*2 School of Science and Technology, Kwansei Gakuin University
*3 KURABO Industries Ltd.

WEE R EN GG E O CTRAKOE—ETERE (A«X) ISHT 8B A 4 v ORBIIOVTHRZ 1, I, XINED
SBAEBEIMAKBERZ LR L2 25, AXINE =27 1ZKMFT7AZANVFEF—DIAFICHBL, fikoZhi)Emnwztv
F—Zy 7 ML/ 72720, BWEEOKRKEWH+, Lit, Be2+ TIEKDEFFHEIREENDBEIZ X 5 TRMFTAZANVF—L
DORIEERD S OBPIABIM S N7z, BILFEIRICL D, KOAXBEI AT —ZBHHEEOKRE A T VITKMT500
1FEART MVHIEAR & % ZEIAA7RIE S 7z,

IREEAE PSR IR T TG & B D —E BRI T 2 &8 A 4~ OB 0%
g WL GRPIES SO, RE B ) F*3, Rl 2
1Ak BETIEREAE £0h A A F 8T

*2 PP R L
#3275 K AT

Review of Scientific Instruments, 83(7), 073103 (2012)
Development of a time-resolved attenuated total reflectance spectrometer in far-ultraviolet region
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Effects of lanthanoid cations on the first electronic transition of liquid water studied using attenuated total reflection
far-ultraviolet spectroscopy: ligand field splitting of lanthanoid hydrates in aqueous solutions

Takeyoshi Goto*!, Akifumi lkehata*2, Yusuke Morisawa*!, Noboru Higashi *3, Yukihiro Ozaki*?2
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Development of Far-UV Spectroscopy for Liquid and Solid and Its Application to Analytical Chemistry
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Feasibility of near infrared spectroscopy determination of haemoglobin-related blood levels of cattle: An in vitro study
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Near infrared observations on the hydrogen bonding water remaining in sesame seeds after roasting
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Macromolecules, 46 (3), 1041-1053 (2013)

Hydration states of poly (N-isopropylacrylamide) and poly (N,N-diethylacrylamide) and their monomer units
in aqueous solutions with lower critical solution temperatures studied by infrared spectroscopy
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Inter-laboratory Study of an LC-MS/MS Method for Simultaneous Determination of Deoxynivalenol
and Its Acetylated Derivatives, 3-Acetyl-deoxynivalenol and 15-Acetyl-deoxynivalenol in Wheat
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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, NARO
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Comprehensive GMO detection using real-time PCR array: single-laboratory validation
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Development and validation of event-specific quantitative PCR method for genetically modified maize MIR604
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Quantification and identification of genetically modified maize events in non-identity preserved maize samples
in 2009 using an individual kernel detection system
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Application of a qualitative and quantitative real-time polymerase chain reaction method
for detecting genetically modified papaya line 55-1 in papaya products
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An endogenous reference gene of common and durum wheat for detection of genetically modified wheat
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Development of methods to distinguish between durum/common wheat and common wheat in blended flour using PCR

Yasuyuki MATSUOKA*1, Shin-ichiro ARAMI*1, Megumi SATO *!, Hiroyuki HARAGUCHI *1, Youichi KURIMOTO *1,
Shinjiro IMAI*2, Keiko TANAKA*2, Junichi MANO*3, Satoshi FURUI*3, Kazumi KITTA*3

*1 Central Laboratory, Nippon Flour Mills Co., Ltd.
*2 Quality Assurance Division, Research Center for Basic Science Research and Development, Nisshin Seifun Group Inc.
*3 National Food Research Institute, NARO
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Biological and Pharmaceutical Bulletin, 36 (1), 131-134 (2013)

Development and interlaboratory validation of quantitative polymerase chain reaction method for screening analysis
of genetically modified soybeans

Reona TAKABATAKE *1, Mari ONISHI*2, Tomohiro KOIWA *3, Satoshi FUTO *2, Yasutaka MINEGISHI*4,
Hiroshi AKIYAMA*5, Reiko TESHIMA *5, Takeyo KURASHIMA*1, Junichi MANO *1, Satoshi FURUI*1, Kazumi KITTA*1

*1 National Food Research Institute, NARO
*2 FASMAC Co., Ltd.
*3 Food and Agricultural Materials Inspection Center
*4 Nippon Gene Co., Ltd.
*5 National Institute of Health Sciences
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Bioscience, Biotechnology, and Biochemistry, 77 (1), 126-131 (2013)
Evaluation of extraction solutions for biochemical analyses of the proteins in rice grains
Gang-hua LANG, Yukari KAGIYA, Mayumi OHNISHI-KAMEYAMA, Kazumi KITTA
National Food Research Institute, NARO
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Food Hygiene and Safety Science, 54 (1), 25-30 (2013)
Development and validation of event-specific quantitative PCR method for genetically modified maize LY(038

Junichi MANO *1, Tomoko MASUBUCHI *1, Shuko HATANO *2, Satoshi FUTO *2, Tomohiro KOIWA *3,
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*2 Fasmac Co., Ltd.
*3 Food and Agricultural Materials Inspection Center
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*5 National Institute of Health Sciences
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Food Control, 32 (2), 728-736 (2013)

A DNA extraction and purification method using an ion-exchange resin type kit for the detection
of genetically modified papaya in processed papaya products

Kiyomi OHMORI*!, Kosuke NAKAMURA *2, Masaki KASAHARA *3, Reona TAKABATAKE *4, Kazumi KITTA*4,
Teruhisa FUJIMAKI*1, Kazunari KONDO*2, Reiko TESHIMA *2, Hiroshi AKIYAMA *2

*1 Chemistry Division, Kanagawa Prefectural Institute of Public Health
*2 National Institute of Health Sciences
*3 Food and Agricultural Materials Inspection Center
*4 National Food Research Institute, NARO
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JARQ (Japan Agricultural Research Quarterly) 46 (3), 215-220 (2012)
Study of the formation of trans fatty acids in model oils (triacylglycerols) and edible oils during the heating process
Wakako Tsuzuki
National Food Research Institute, NARO
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Journal of AOAC International, 95 (6), 352-356 (2012)

Inconsistencies in highly polar capillary gas chromatography column and necessity of column performance checks
for trans fatty acid measurement

Wakako Tsuzuki
National Food Research Institute, NARO
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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, NARO
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Comparison water-absorbing farinograph property of rice flour prepared by different milling methods
Jun Hosoi*1, Tomoya Okunishil *2

*1 Nagano Agricultural Experiment Station
*2 National Food Research Institute, NARO
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Determination of Amount of Water for Making Rice Breads
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*1 National Food Research Institute, NARO

*2 Cereal Science Research Center, Nisshin Flour Milling Inc.
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Small Scale Screening Method to Find Adequate Flour as Bread-making
Tomoya Okunishil *1, Kanae Miyashita*!, Shotaro Oe *2, Yuta Mandai *2, Takehiro Masumura *2, Masaharu Kuroda*3
*1 National Food Research Institute, NARO

*2 Graduate School of Life and Environmental Sciences, Kyoto Prefectural University
*3 Hokuriku Research Center, NARC, NARO
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Competitive PCR Method for Estimation of Rice Flour Content in Rice Bread
Masahiro Kishine, Tomoya Okunishi

National Food Research Institute, NARO
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Journal of Applied Glycoscience, 59 (4), 139-144 (2012)

Improvement of the RT-CaCCO process for efficient glucose recovery from starch-rich whole-crop rice.
Junko Matsuki, Riki Shiroma, Masakazu lke, Ken Tokuyasu
National Food Research Institute, NARO
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Bioscience, Biotechnology, and Biochemistry 77 (1), 161-166 (2013)

Controlled preparation of cellulases with xylanolytic enzymes from Trichoderma reesei (Hypocrea jecorina)
by continuous-feed cultivation using soluble sugars

Masakazu ke, Jeung-yil Park, Mine Tabuse, Ken Tokuyasu
Carbohydrate Laboratory, Food Resource Division, National Food Research Institute, NARO
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Plant Biotechnology, 29 (4), 359-366 (2012)
Rapid analysis of transgenic rice straw using near-infrared spectroscopy

Takefumi Hattori*!, Shinya Murakami*!, Mai Mukai *!, Tatsuhiko Yamada*2, Hirohiko Hirochika*3, Masakazu lke *4,
Ken Tokuyasu *4, Shiro Suzuki*!, Masahiro Sakamoto *>, Toshiaki Umezawa*1. *6
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*5 Graduate School of Agriculture, Kyoto University
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Bioresource Technology 116, 529-532 (2012)
Readily-milled fraction of wet sugarcane bagasse as an advanced feedstock for monosaccharide production via the RT-CaCCO process

Riki Shiroma*1, Jeung-Yil Park*1, Mitsuhiro Arakane *1, Shoko Ishikawa*2, Yoshifumi Terajima*3,
Masakazu Ike*1, Ken Tokuyasu*1
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Bioresource Technology 132, 419-422 (2013)

Sequential incubation of Candida shehatae and ethanol-tolerant yeast cells for efficient ethanol production
from a mixture of glucose, xylose and cellobiose

Di Guan, Yuan Li, Riki Shiroma, Masakazu Ike, Ken Tokuyasu
National Food Research Institute, NARO
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Bioscience, Biotechnology, and Biochemistry 76 (11), 2142-2145 (2012)

Heterologous expression of corn cystatin in soybean and effect on growth of the stink bug
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Nobuo MIZUTANI *5, Kenji ITO*5, Seiichi MORIYA *5

*1 National Institute of Agrobiological Sciences
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Bioscience, Biotechnology, and Biochemistry, 76 (5), 875-882 (2012)
Effect of mixed micellar lipids on carotenoid uptake by human intestinal Caco-2 cells
Eiichi Kotake-Nara, Akihiko Nagao
National Food Research Institute, NARO
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National Food Research Institute, NARO
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Change in Flavonoids and Radical-scavenging Activity during Processing of Onion Extract
Makiko Takenaka*!, Yukiyoshi Nagaya*Z, Hiroshi Ono*!, Kazuko Nanayama*! and Seiichiro Isobe*!

*1 National Food Research Institute
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Effect of Particle Size Distribution Range of Rice Flour on the Powder Characteristics and the Baking Quality of Rice Bread
Mayuko Okabe *1, Hiroshi Okadome *2, Koh-ichi Yoza*2, Junko Matsuki*2, Tomoya Okunishi*2 and Shigemitsu Kasuga*!

*1 Education and Research Center of Alpine Field Science, Faculty of Agriculture, Shinshu University
*2 National Food Research Institute, NARO
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Analysis of Fluidized Bed Granulation Process of Maize Starch - Effects of Binder Spraying Rate
and Atomizing Pressure on Moisture Content of Fluidized Bed and Granule Growth -

Itaru SOTOME]1 *1, Takashi INOUE *2, Takao KATAGIRI*2, Hirokazu TAKEUCHI *3,
Masuko TSUDA*1, Makiko TAKENAKA *1, Hiroshi OKADOME *1, Seiichiro ISOBE *!

*1 National Food Research Institute, NARO
*2 Research & Development Department, Pokka Corporation
*3 |wata Pokka Foods Co., Ltd.
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Japan Journal of Food Engineering, 14 (1), 37-46 (2013)
Ultra-fine Pulverization of Rice: Effects on Hydration Properties and Enzymatic Hydrolysis

Md. Sharif HOSSEN *1, Itaru SOTOME *1, Makiko TAKENAKA*1, Seiichiro ISOBE *1. *2, Mitsutoshi NAKAJIMA*1, *2,
Naoto SHIMIZU *3 and Hiroshi OKADOME *!1

*1 National Food Research Institute, NARO
*2 Graduate school of Life and Environmental Sciences, University of Tsukuba
*3 Graduate School of Agriculture, Hokkaido University
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A Novel Method for Designing Fluorescence Fingerprint Filters and Its Application to Discrimination and Quantification in Food Evaluation
Mizuki Tsuta*1, Shigeki Nakauchi*2, Ken Nishino*2, Junichi Sugiyama*!

*1 National Food Research Institute, NARO
*2 Department of Computer Science and Engineering, Toyohashi University of Technology
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Changes in the texture and viscoelastic properties of bread containing rice porridge during storage

Chia-Ling Tsai*1, Junichi Sugiyama*2, Mario Shibata*2, Mito Kokawa*!1, Kaori Fujita*2, Mizuki Tsuta*2,
Hiroshi Nabetani*1. *2 Tetsuya Araki*!

*1 Department of Global Agricultural Sciences, The University of Tokyo
*2 National Food Research Institute, NARO
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Nondestrucitive Method for Detection of Mycotoxins in Wheat

Kaori Fujita*1, Junichi Sugiyama*!, Mizuki Tsuta*!, Toru Kozawa*2, Mario Shibata*1,
Masatoshi Yoshimura*!, Mito Kokawa*3 and Masayo Kushiro*1

*1 National Food Research Institute, NARO
*2 Hokkaidou Research Organization, Tokachi Agricultural Experiment Station
*3 Graduate School of Agricultural and Life Sciences, The University of Tokyo
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Gel Property Changes in High-amylose Rice by Mechanical Mixing
Mario Shibata*1, Junichi Sugiyama*!, Kaori Fujita*!, Mizuki Tsuta*!, Masatoshi Yoshimura*!, Mito Kokawa*2 and Tetsuya Araki*2

*1 National Food Research Institute, NARO
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AAG R T4, 59 (8), 387-393 (2012)
HOGIBRGEHINC X 5~ > T — o e HH) )

PATREAE T4, BRE B D =2 Al M2 B e SREBEIR e, 5 Rk
BN el BRE R WK fthrt

# 1RO BE B2 R S R
*2 (fh) BEFREAE F i AR A IF 22T

HOGIRHC & 2 IEmis - JEdefh o e stk PPl 2 BRSS9 5 7200, BERE - BINE - MHiE~ v T —ORE B L UEA 096

ZRAML 72, IEAERRIGHT 217V, HOGIRIA & i 2 HEE 3 2 FI I JEiE & 5.7,

(D) NYF—=a yOFEHBIEIE, 2010FEET— 5 O AR E N L2863 3.2~19.2%, 20104EEEB L O 20114FEETF—5 2 &b
TN L 7235813 7.7~13.6% T - 7-.

(2) Db P F260~290 nm, HOEGHE 340~360 nm OHFPHIZH B WESAEV LML TVE I Lns, vy T—oEHHIcIE
DR D UCIERAS j(% (TL‘} LTwa LR hr:.

(3) R EZMET H2HAICBOTRADEA L) MV IB LN 00, REOTARALY SHRNIHEHL TV

ZEHir oz,
DB XD, SOtiRsentge a2 e ek BIH & L CTHRICTH 5T RMEAVRIR S 7z,

Discrimination of the Geographic Origin of Mangoes Using Fluorescence Fingerprint

Yukako Nakamura*1, Kaori Fujita*2, Junichi Sugiyama*2, Mizuki Tsuta*2, Mario Shibata*2, Masatoshi Yoshimura*2,
Mito Kokawa*1, Hiroshi Nabetani*2, Tetsuya Araki *!

*1 Graduate School of Agricultural and Life Sciences, The University of Tokyo
*2 National Food Research Institute, NARO
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Effect of Amylose Content of Rice on the Physical Properties of Rice Porridge Bread
Mario Shibata*!, Junichi Sugiyama*!, Kaori Fujita*!, Mizuki Tsuta*!, Masatoshi Yoshimura*!, Mito Kokawa*Z, Tetsuya Araki*2

*1 National Food Research Institute, NARO
*2 Graduate School of Agricultural and Life Sciences, The University of Tokyo
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Non-destructive evaluation of ATP content and plate count on pork meat surface by fluorescence spectros
Naomi Oto*!, Seiichi Oshita*1, Yoshio Makino*!, Yoshinori Kawagoe *1, Junichi Sugiyama*2, Masatoshi Yoshimura*2

*1 Graduate School of Agricultural and Life Sciences, The University of Tokyo
*2 National Food Research Institute, NARO
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Development of a Quantitative Visualization Technique for Gluten in Dough Using Fluorescence Fingerprint Imaging
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Mario Shibata*2, Tetsuya Araki *2, Hiroshi Nabetani*1. *2
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*2 National Food Research Institute, NARO
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Carbohydrate Polymers, 89 (4), 1138-1149 (2012)
Effect of sectioning and water on resin-embedded sections of corn starch granules to analyze inner structure
Kazumi Tsukamoto, Toshio Ohtani, Shigeru Sugiyama
National Food Research Institute, NARO
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Core histone charge and linker histone H1 effects on the chromatin structure of Schizosaccharomyces pombe
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Evaluation of the life cycle of bioethanol produced from rice straws
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Analysis of CO, emission of commuting to Taihaku Campus, Miyagi University for constructing eco-campus
Takahiro Orikasa*!, Naofumi Yamada*!, Toshikazu Yano*!, Akio Tagawa*2, Poritosh Roy *3, Takeo Shiina*3

*1 School of Food, Agriculture and Environmental Sciences, Miyagi University
*2 Graduate School of Horticulture, Chiba University
*3 National Food Research Institute, NARO

Food Preservation Science, 38 (3), 159-167 (2012)

Ethylene production rate: A sensitive indicator for determining the occurrence of mechanical stress in tomato fruits

Manasikan Thammawong*1, Hiroyuki Usuda*2, Daisuke Nei*!, Hitomi Umehara*!, Nobutaka Nakamura*1,
Poritosh Roy *1, Takaaki Satake *3, Takeo Shiina*!

*1 National Food Research Institute, NARO
*2 New Energy and Industrial Technology Development Organization
*3 Graduate school of Life and Environment Sciences, University of Tsukuba
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Application of Far-Infrared for Drying of Komatsuna

Shintaro Okamoto*1, Gakuto Kuwajima*2, Toshikazu Komoda*2, Junichiro Saito*3, Toshikazu Yano*1, Yoshiki Muramatsu**,
Takeo Shiina*5, Akio Tagawa*6,Takahiro Orikasa*2
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Life cycle inventory analysis of leafy vegetables grown in two types of plant factories
Takeo Shiina*!, Daiki Hosokawa*!, Poritosh Roy*!, Nobutaka Nakamura*!, Manasikan Thammawong*!, Takahiro Orikasa*?2

*1 National Food Research Institute, NARO
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Investigation of sugar and oxalic acid contents in bamboo shoots during storage under modified atmosphere packaging (MAP) condition

Manasikan Thammawong*1, Daisuke Nei*!, Poritosh Roy*1, Nobutaka Nakamura*1, Yuuichi Inoue *2,
Hidenobu Hamachi*3, Shigeyuki Nonaka*4, Takeo Shiina*!

*1 National Food Research Institute, NARO
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*3 Fukuoka Forest Research and Extension Center
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Microwave application for blanching and drying of cooking tomato
Takahiro Orikasa*!, Yasumasa Ando*2, Takeo Shiina*3, Itaru Sotome*3, Seiichiro Isobe *3, Toshikazu Yano*!, Akio Tagawa*2
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Evaluation of thermal inactivation of Escherichia coli using microelectrode ion flux measurements with osmotic stress
Shige Koseki*1. *2 Mark. L. Tamplin*2, John. P. Bowman*2, Tom. Ross*2 and Tom. A. McMeekin *2
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Alternative approach to modeling bacterial lag time, using logistic regression as a function of time, temperature, pH,
and sodium chloride concentration

Shige Koseki*!, Junko Nonaka*?2

*1 National Food Research Institute, NARO
*2 Nisshin Seifun Group, Inc.
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Food Control, 29 (2) , 416-421 (2012)

Alternative approaches to predicting microbial behaviour: A probabilistic modelling approach for microbial inactivation
and a revised web-tool, the Microbial Responses Viewer

Shige Koseki
National Food Research Institute, NARO
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Food Preservation Science, 38 (5), 277-283 (2012)

The calmodulin-encoding gene BoCam1: A sensitive wound-responsive gene in cabbage
Manasikan Thammawong, Ilmi Ganga Namali Hewajulige, Tomoko Kaneta, Nobutaka Nakamura, Yasuhiro Ito, Takeo Shiina
National Food Research Institute, NARO
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The effect of microbubble (MB) treatment conditions on MB characteristics and ozone dissolution

NAKAMURA Nobutaka*!, UMEHARA Hitomi*!, MATSUYAMA Narie *1, KAWASAKI Tomomi*2, OHARA Hiroki *2,
MATSUMOTO Hitoshi*2, THAMMAWONG Manasikan*1, XU Qingyi*!, SHIINA Takeo *!

*1 National Food Research Institute, NARO
*2 Meiji Co., Ltd.
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Stabilization of Anthocyanin in Blackcurrant Beverages Using CO, Microbubbles
Tomomi Kawasaki *1, Hiroki Ohara*!, Nobutaka Nakamura*2, Qingyi Xu*2 , Hitoshi Matsumoto *!, Minoru Kanegae*! and Takeo Shiina*2
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Vacuum drying characteristics of kiwifruit and analysis of drying shrinkage
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Construction of a New Damage Estimation Theory for Fresh Produce with Consideration of Cumulative Fatigue 1.
Damage Occurrence in Strawberry Subjected to Repetitive Shock

Hiroaki Kitazawa*1, Tatsuo Sato*2, Naoko Hasegawa*1, Yanjie Li*3, Yutaka Ishikawa*!
*1 Food Engineering Division, National Food Research Institute, NARO
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*3 Graduate School of Life and Environmental Sciences, Tsukuba University
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Reducing Shock to Cherry Cargoes during Export
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Assessment and prediction of repetitive impact damage to apple fruit using pressure- sensitive film technique
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Effects of Various Asparagus Production Methods on Rutin and Protodioscin Contents in Spears and Cladophylls
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Rapid Rutin Accumulation during Spear Elongation In Asparagus
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Comparison of Shock during Fruit Export via Air and Marine Transportation
Yutaka Ishikawa*1, Hiroaki Kitazawa*!, Tsutomu Konno *?2

*1 National Food Research Institute, NARO
*2 Horticultural Institute, Yamagata Integrated Agricultural Research Center
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Food Science and Technology Research, 18 (4), 525-534 (2012)
Air Flow Visualization for Fresh Produce Packaging by CFD Analysis
Hiroaki Kitazawa*1, Tatsuya Funaki*2, Mitsuhiro Nakao*3, Yasuhiko Ohshiro*4, Masahiro Hiruta*>, Yutaka Ishikawa*!

*1 Food Engineering Division, National Food Research Institute, NARO
*2 National Metrology Institute of Japan, AIST
*3 Graduate School of Science and Engineering, Kagoshima University
*4 |paraki Prefectural Government
*5 Industrial Technology Institute of Ibaraki Prefecture
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Acta Horticulturae, 950, 117-124 (2012)

Improving the yield of the purple asparagus cultivar 'Purple Passion' by high density planting
Satoru Motoki*1, Hiroaki Kitazawa*2, Tomoo Maeda*3

*1 Nagano Vegetable and Ornamental Crops Experiment Station
*2 Food Engineering Division, National Food Research Institute, NARO
*3 Faculty of Agriculture and Life Science, Hirosaki University
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H A an PR 2xat, 38 (5), 271-276 (2012)
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Effect of Cultivar and Harvest Season on Rupture Stress and Rutin Content and Their Changes after Harvest
of Asparagus (Asparagus officinalis L.) Cultivated Using the Long-term Harvest Production System

Satoru Motoki*1, Hiroaki Kitazawa*2, Hiroaki Sasaki*!, Ken-ichi Matsushima*3, Yasunori Hamauzu*3

*1 Nagano Vegetable and Ornamental Crops Experiment Station
*2 Food Engineering Divition, National Food Research Institute, NARO
*3 Graduate School of Agriculture, Shinshu University

Journal of the Society of Agricultural Structures, Japan, 43 (3), 89-96 (2012)

Effect of High-oxygen Packaging Compared with Perforation-mediated Modified Atmosphere Packaging
on the Qualities of Fresh Shiitake Mushrooms (Lentinus edodes)

Yanjie Li*!, Yutaka Ishikawa*2, Hiroaki Kitazawa*2, Takaaki Satake *!

*1 University of Tsukuba
*2 National Food Research Institute, NARO
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Chemical Engineering & Technology, 35 (10), 1865-1871 (2012)
Microchannel emulsification using stainless-steel chips: oil droplet generation characteristics
Isao Kobayashi *!, Yoshihiro Wada*2, Yuko Hori*!, Marcos A. Neves*1. *3 Kunihiko Uemura*1, Mitsutoshi Nakajima*1. *3

*1 National Food Research Institute, NARO
*2 EP Tech. Co., Ltd.
*3 Graduate School of Life and Environmental Sciences, University of Tsukuba
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Colloids and Surfaces A: Physicochemical and engineering aspects, 411, 50-59 (2012)
Influence of temperature on production of water-in-oil emulsions by microchannel emulsification
Katerina Burton Fujiu*L *2, Isao Kobayashi*!, Marcos A. Neves*1 *2, Kunihiko Uemura*!, Mitsutoshi Nakajima®*1. *2

*1 National Food Research Institute, NARO
*2 Graduate School of Life and Environmental Sciences, University of Tsukuba
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Colloids and Surfaces A: Physicochemical and Engineering Aspects
The influence of polysaccharide on the stability of protein stabilized oil-in-water emulsion prepared by microchannel emulsification technique
Ai Mey Chuah*1. *2  Takashi Kuroiwa*2 *3, Isao Kobayashi*2, Mitsutoshi Nakajima*2. *4

*1 Graduate School of Life and Environmental Sciences, University of Tsukuba
*2 National Food Research Institute, NARO
*3 Faculty of Engineering, Tokyo City University
*4 Faculty of Life and Environmental Sciences, University of Tsukuba
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Colloids and Surfaces A: Physicochemical and engineering aspects, doi: 10.1016/j. colsurfa. 2012. 10. 035
Influence of electrolyte concentration on microchannel oil-in-water emulsification using differently charged surfactants
Isao Kobayashi*1, Yanru Zhang*!. *2 Marcos A. Neves*1 *2 Yuko Hori*1, Kunihiko Uemura*!, Mitsutoshi Nakajima*1. *2

*1 National Food Research Institute, NARO
*2 Graduate School of Life and Environmental Sciences, University of Tsukuba
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Nanotechnology for bioactives delivery systems
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Green Processing and Synthesis, 1 (4), 355-362 (2012)
Large microchannel emulsification device for mass production of uniformly sized droplets on a liter scale per hour
Isao Kobayashi*!, Marcos A. Neves*1. *2, Yoshihiro Wada*3, Kunihiko Uemura*!, Mitsutoshi Nakajima*!. *2

*1 National Food Research Institute, NARO
*2 Graduate School of Life and Environmental Sciences, University of Tsukuba
*3 EP Tech. Co., Ltd.
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Chemistry & Biodiversity, 9 (11), 2453-2472 (2012)
Efficient preparation of giant vesicles as biomimetic compartment systems with high entrapment yields for biomacromolecules

Takashi Kuroiwa*1 *2. *3 Ryoji Fujita*l *2, Isao Kobayashi*2, Kunihiko Uemura*2,
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*1 Faculty of Life and Environmental Sciences, University of Tsukuba
*2 National Food Research Institute, NARO
*3 Faculty of Engineering, Tokyo City University
*4 Department of Materials, ETH Zrich
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European Journal of Lipid Science and Technology, 115 (2), 224-231 (2013)
Preparation and characterization of highly stable argan oil-in-water emulsions using microchannel emulsification
Abdelilah El-Abbassi* 1. *2, Marcos A. Neves*1, Isao Kobayashi*3, Abdellatif Hafidi*2, Mitsutoshi Nakajima*1. *3

*1 Graduate School of Life and Environmental Sciences, University of Tsukuba
*2 Faculty of Sciences Semilalia, Cadi Ayyad University
*3 National Food Research Institute, NARO
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Food Science and Technology Research, 18 (3), 357-362 (2012)
Inactivation of Lactobacillus brevis in liquid egg white by radio-frequency flash heating
Kunihiko Uemura, Chieko Takahashi, Isao kobayashi
National Food Research Institute, NARO
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Preparation and characterization of water-in-oil emulsions loaded with high concentration of L-ascorbic acid
Nauman Khalid*L *2, Isao Kobayashi*1, Marcos A. Neves*1 *3 Kunihiko Uemura*!, Mitsutoshi Nakajima* ! *3

*1 National Food Research Institute, NARO
*2 Graduate School of Agricultural and Life Science, The University of Tokyo
*3 Graduate School of Life and Environmental Sciences, University of Tsukuba
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Carbohydrate Polymers, 93 (2), 473-477 (2012)
Cloning of inulin fructotransferase (DFAIlI-producing) gene from Arthrobacter sp. L68-1

Kazutomo Haraguchi
National Food Research Institute, NARO
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Bioresource Technology, 123, 695-698 (2012)
Ethanol production by repeated-batch simultaneous saccharification and fermentation (SSF)
of alkali-treated rice straw using immobilized Saccharomyces cerevisiae cells

Itsuki WATANABE *1, Naoki MIYATA *2, Akira ANDO*!, Riki SHIROMA*1, Ken TOKUYASU *! AND Toshihide NAKAMURA *!1

*1 National Food Research Institute, NARO
*2 Kansai Paint Co., Ltd.
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Journal of Bioscience and Bioengineering, 114 (6), 648-651 (2012)
Identification of an acetate-tolerant strain of Saccharomyces cerevisiae and characterization by gene expression analysis

Yutaka HAITANI*1, Koichi TANAKA*1, Mami YAMAMOTO *2, Toshihide NAKAMURA*2,
Akira ANDO*2, Jun OGAWA *1 AND Jun SHIMA *1

*1 Kyoto University
*2 National Food Research Institute, NARO
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Isolation of a novel strain of Candida shehatae for ethanol production at elevated temperature
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RIRIIINA F L5 )= VERAEFET H720120F, TNV I—ARF 0 — A5 EGECRBET A EPEETH L. Fr T
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f5 9, Candida shehatae |2 JB 3 A BERECTH o 72, ATYS39RRIZ37TCTT VA ) HILEL L 7-Ff b S O REEHELISEE D W e T - 7-.

EHENT oIy 7 — VA MEIZE L 72 Candida shehatae Hi#i ko> 45
TR HWAR*L A e, JEE B2, NI E*L B il
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Overexpression of vacuolar H+-ATPase-related genes in bottom-fermenting yeast enhances ethanol tolerance
and fermentation rates during high-gravity fermentation
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Structural elucidation of dextran degradation mechanism by Streptococcus mutans dextranase belonging to glycoside hydrolase family 66
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FX¥AMTF—BIETFAMNT Y Da-l, 6845 % MAKES 5. Streptococcus mutans H3RD 7 F A b5 F—€ (SmDex) &)
IYFeFET—¥T7 3 —66 (GH66) (B L, 72K &b 5ODFMALHY, Bia REEDA V<V b+ TREERERT 2.
N =R & C 2R O FFRAE T A BR 2 L 72 SmDex @ GIn-100~ He-7327 i % 1.6 A D53 fE Tl L, AFEHIE 320 F 2 4 V%
BUIEPWSPIT B otz FAL UNBA L 70T ) YHEBH Y K7 4 v FHE#, FX A4 YA (Bla) 8-barrel i % #-Ofil
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LA CH Y, VT A =V IR TH D LR SN RIFZEIE, GH667 7 I V) —BEEIC BV CIRHNSAR G L 9 12 il
POSHEREZ R L7=b O TH 5.
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Novel dextranase catalyzing cycloisomaltooligosaccharide-formation and identification
of catalytic amino acids and their functions using chemical rescue approach
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Hee-Kwon Kang*1, Masayuki Okuyama*1, Haruhide Mori*!, Ryuichiro Suzuki*2, Kazumi Funane *2, Nobuhiro Suzuki*3,
Mitsuru Momma*3, Zui Fujimoto *3, Tetsuya Oguma*4, Mikihiko Kobayashi*?, Doman Kim*¢, and Atsuo Kimura*!
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Paenibacillus sp. FRHISR OB > FFF A b5 F—+¥ (PsDex) 1&, FF¥APT Vv EIYPL LT, FELTA VYV EIT b I4 =X,
BIUODREOBRIRS v~V b)) TR AR L7z PsDex131,6967 I /BRI, SKY, YV av Febkues—€77 31— (GH) 66
KB L, BWAERY] (6325%4L ; Thrd51-Vall082) 249 5. PsDex?® (Ala39-Serl304) #F7+i& [ U GHE6IZ)IE T ABRIRA V< v b+ 1) o
W N ) T AT 2T —E (ClTase) D (Pro32-Ala755) 1235% DHFIEA S - 72. PsDex? (Vald37-Met932) & ClTase ® (Tyrd04-Tyrd92)
IR E Y 2= UBIPTE Y, SIS CIEEREO VLT FFF 2 k5 F— (Dex) IIIFEAEL 72\, GH 66EE#E X LT O 3FH : (i)
TR AT VIMRGREED A E AT 5 Dex (i) B & U TIAKRGEZ L, 2 CBRIRILEETE % 7~ 3 Dex (i) CIAETG DS THHW
TARGHEPE % 7R3 ClTase (IS S D E E 2 H NS, CHG % HIBRE L 72 PsDex (Ala39-Ser1304) (XM AE RI§E % D50% O PsDexifitk 2 7x L,
C ARG DI2FRILIMIAKDIRTGHEICG- L e W EAURIE S 7z, GHO6BEE 134D DPRLE SNz BEME 7 3/ BERIE (PsDex Tl Aspl89,
Asp340, Glu412, and Aspl254) 2 L, ZNOAMEFRIEOBEME E 2 bhiz. Tho T I BERAR AR F 1L 72L& 25, DI2MNIX
36% THEATRAT L T 7278, MBDZESRARDHEIX1/1500~1/40,00002 4K F L7z, D189A, D3OG B L INE412Q ZE¥KIZOW T a-£f V<)L b
YNVTINEFGA FBEOTIAF M) 22T I AV L AF 2 =217V, Asp30IL RIS IE T Glud1 213 BRI LM s L © &
LT EDRBENTZ. DIQOAIZT IALF P T AT T, a-A VNV MYV TINF T FHhSRGFTFFALT U REEL.
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Biochemical characterization and analysis of catalytic Asp and Glu residues of a novel
cycloisomaltooligosaccharide glucanotransferase from Paenibacillus sp. 598K
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BIRA V<NV NF Y TR VS ) b5 v A7 25—+ (ClTase; EC 24.1.248) 1%, 7V Ay Fe Fus—€77 3 =668
HEET, S TNIEBIISICE DAL Z2EAEORIRA vV b+ ) T8 (CLYA 707X A5 V) 24T LS. 2T TICH
ZE SN T 5 ClTase l&, Bacillus circulans T-3040HH R D EE# (ClTase-T3040) DA TdH %25, AHFFET, Paenibacillus sp. 598K #:H
F D ClTase (ClTase-598K) & R L, Mz MR OGHMEEZ W S22 L7z, ClTase-T30401XBIRA V= M4+ 2 % 4+ — A (CI-8)
HEAKD 7 DITK L, ClTase-598K (3 Bk A V<V bAT &+ —Z (CI-7) ZE & LTHEMEL. ClTase-598K Dt #44:1350C ¢
ClTase-T3040 X D 10T <, kcat/KMAEIZ 19.4s 1 mM-1&, 2 f5Eh -7, W Nod ClTase b HEHDOIR/NEALIEA V<V b7
b FF—ATdh o7, ClTase-598K DOfilt kA% Aspldd, Asp269, B & U Gludl & #EmE 2.
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il 7 AN F VBB LUV S I VR OWE
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Bacteroides thetaiotaomicron VPI-5482 glycoside hydrolase family 66 homolog catalyzes dextranolytic and cyclization reactions
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FNA FRS—F¥ 773 —66 (GH66) BT 5% /37 % a— NLAMIET 243 5. M2 BT30871E, ¥ AT v &Y
LTI NVa—AEREAMULEDOAL V=V M H) THER AR L7z, F72, ABERIIOOOENCE ST OBRIRA v ~=v b 4+1) THE
FHEE L. GH667 7 IV —I%, (@ ¥ FEFF2 5+ —+E, (b) HOBRRA VSV T ) THIVG ) b TG A 725 —F
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Dynamics of radioactive cesium (134Cs and 137Cs) during the milling of contaminated Japanese wheat cultivars
and during the cooking of udon noodle made from wheat flour
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P23 QBRI /NEGHE (727 h ), FXTAY) OXEZFHCT, SBEEROCS EAFRBICBIT kL vy A
(134Cs +137Cs) DZE % -, MTAR%E (Processing factor, PF : Il T4 O FEEE [N TR D) % Kb 7z,

WEAL LM% RIREOBEE L > 7 & (36.6-772Ba/kgdrywt) # 5H X E4# a—F—T A FINVTEEL, 7L -3/ (1B,
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Production of lactic acid from xylose and wheat straw by Rhizopus oryzae
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Development of a rifampicin-resistant Bacillus subtilis strain for natto-fermentation showing enhanced exoenzyme production
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Comparison of expression and enzymatic properties of Aspergillus oryzae lysine aminopeptidases ApsA and ApsB
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Serine-type carboxypeptidase KexA of Aspergillus oryzae has broader substrate specificity than Saccharomyces cerevisiae Kex1
and is required for normal hyphal growth and conidiation
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Aspergillus oryzae (& IR KEXIO A VY 0 7 TH L kexABIET 2 H L TW5. KexA¥ Y87 ADOTG MR RIA Y 87
B3y Y BANVRF I RTFF—LilitE &R L, Kexl70 77 —E L) b0 SARVCEEEREE R L. 3612, FHS
DFERD D, KexAlLA. oryzae DIEH HAEFICHLETH D, WHRGBEIZED > TWi.

Aspergillus oryzae D+ 1) Y B 7 VR F YR TF 5 — Y KexAld, HIFEREREKexA & 0 b IEVGIREIFREZ AL,
IEH RWARE LR TFRRICLETH D
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Aspergillus oryzae WA 7V 7 F 4+ V23 2 58E A b L A D28
MRER WK, AR IR MR &
() FEOTRERE £l i SR 72T
TNEFF PFERNHET L P)RTFFTHY, A2 AP LVAMEICHEHGELTWS ZEAMLNTWS, R TIEAEE
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X (BRERZEH) TOREEMRGL TITo7. IS FF Y EREOEHZHRE 25, WRIXE KL TRILA ML AK
TIIELER OGN 57205, EERBA ML AR TIE—REWZ EAXRON. 72, kA PLARXTEZ VY F4+ VA=
BUTHRALTW, ZoZehs, AoryzaellBWTHIIBHZ VY F4 Y EIFEREA ML AOEEEZT 5 2 LAVRER SN,
The effect of environmental stresses on intracellular glutathione levels of Aspergillus oryzae
Ryota Hattori, Satoshi Suzuki, Ken-Ichi Kusumoto
National Food Research Institute, NARO
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Comprehensive gene expression analysis of type B trichothecenes
Tadahiro Suzuki, Yumiko iwahashi
National Food Research Institute, NARO

P BRI 0 25 H it 14 AR F- PDROKAEE Z W CH A 7B M) a7t v R~ A 3 b2 VORBRAFTRBE TR L 2L 25, B
BEAIAE1Z DON, 15ADON, K O FusX ISV EZEZ R Lz, E72, v A 2 b3 VIBRBARIBOT 7V 5 RNAZIIL, <
4707 LALLM EE TR ZER L7225, MOVWBREWEZR L7~ I MY U EFTIIMBEE I Pa sy FY
T OZENZIRIET ) RY — AGNEETHHICHE 28R T RIOZ i Sz, £/, IPary P70y ruasc
Bl % RIBT A ETRIOZLb B ESh, Thoovf abF 2 Vi3I bay Y 7oOREEZZFLIHETLZZLICE-
THIEZ F L L T D Z EAVRIE S 7z,

74 7B ) a7t v OIS 5T S BT
G NI/ <Y i PSS

(Bh) FRAFHERE fL A S I SE

Myecotoxin Research 169, 1620-1632 (2013)
Regulation of metabolic products and gene expression in Fusarium asiaticum by agmatine addition.
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RNA preparation of Saccharomyces cerevisiae using the digestion method may give misleading results
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Production of M-/GM-group aflatoxins catalyzed by the OrdA enzyme in aflatoxin biosynthesis

Kimiko Yabe*1, Naomi Chihaya*1, Hidemi Hatabayashi*1, Masako Kito*1, Sachiko Hoshino*!, Hongmei Zeng*!1,
Jingjing Cai*1, Hiromitsu Nakajima*?2

*1 National Food Research Institute, NARO
*2 Faculty of Agriculture, Tottori University
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BRfATdH 5 OMST A%, AFBI - AFGIEBEIZARD 5 OrdATEFEIZ X o TKBILENTHEL L Z ERWSPII R o7, —F, AFBLY S
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Biochemical Journal, 444 (3), 437-443 (2012)

A glycosynthase derived from an inverting GH19 chitinase from the moss Bryum coronatum
Takayuki Ohnuma*!, Tatsuya Fukuda*!, Satoshi Dozen*!, Yuji Honda*2, Motomitsu Kitaoka*3, Tamo Fukamizo*!

*1 Department of Advanced Bioscience, Kinki University
*2 Department of Food Science, Ishikawa Prefectural University
*3 National Food Research Institute, NARO
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Bk CTHD. AR o- (GIcNAC) 2-F & UG S 2% &, Hehre resynthesis—hydrolysis 2 & V), (GIcNAc) 2& 7 v (LK FIZ 57
3 %. BcChi-A% 754 a3 v —BIZEWT 57, Honda 5O % [(2006) J. Biol. Chem. 281, 1426-1431; (2008) Glycobiology
18, 325-330] 1Zftvy, ik s1- % [E5E LT % Serl0235 & OVl 2 & U CIEMI 9% GIUT0IC AR ZH AT 5 2 &2 X ) S102A,
S102C, S102D, S102G, S102H, S102T, E70G # & OVE70Q % % L 7z. S102T UAAL D2 REEF Tid (GIcNAC) 67K 53 ik i 14
MBI ARREIC 2 o 72, S102A, S102C, S102G 3 X O'E70G Ik a— (GIcNAC) 2-F 8 X T (GIeNAc) 225 (GIcNAC) 4% AR L 7-.
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1, 3-1, 4-a-L-Fucosynthase that specifically introduces Lewis a/x antigens into type-1/2 chains

Haruko Sakurama*!, Shinya Fushinobu*2, Masafumi Hidaka*2, Erina Yoshida*!, Yuji Honda*!, Hisashi Ashida*3,
Motomitsu Kitaoka*4, Hidehiko Kumagai*!, Kenji Yamamoto*1, Takane Katayama*!

*1 Research Institute for Bioresources and Biotechnology, Ishikawa Prefectural University
*2 Department of Biotechnology, The University of Tokyo
*3 Graduate School of Biostudies, Kyoto University
*4 National Food Research Institute, NARO
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Carbohydrate Research, 360, 25-30 (2012)

Identification of Bacillus selenitireducens MLS10 maltose phosphorylase possessing synthetic ability for branched o.-D-glucosyl trisaccharides
Takanori Nihira*1, Yuka Saito*1, Motomitsu Kitaoka*2, Ken'ichi Otsubo*1, Hiroyuki Nakai*!

*1 Faculty of Agriculture, Niigata University
*2 National Food Research Institute, NARO
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Bsel2056ix 7 Va3 v, N-7TEF UV NVaAY IV, 2-FFF I 5NV A—A, RV /) =R EDT7 VA=A 2HMOFEKRE T 7
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Carbohydrate Research, 361, 46-54 (2012)

Characterization of a laminaribiose phosphorylase from Acholeplasma laidlawii PG-8A and production of 1,3-B-D-glucosyl disaccharides
Takanori Nihira*1, Yuka Saito*!, Motomitsu Kitaoka*2, Mamoru Nishimoto*2, Ken'ichi Otsubo*!, Hiroyuki Nakai *!

*1 Faculty of Agriculture, Niigata University
*2 National Food Research Institute, NARO
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Anaerobe, 19, 50-57 (2013)

In vitro comparative evaluation of the impact of lacto-N-biose I, a major building block of human milk oligosaccharides,
on the fecal microbiota of formula-fed infants

Takumi Satoh*1, Toshitaka Odamaki *1, Makiko Namura*2, Takashi Shimizu*2, Keiji Iwatsuki*1, Motomitsu Kitaoka*3,
Mamoru Nishimoto*3, and Jin-zhong Xiao *!

*1 Food Science and Technology Institute, Morinaga Milk Industry Co., Ltd.
*2 Nutritional Science Laboratory, Morinaga Milk Industry Co., Ltd.
*3 National Food Research Institute, NARO
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Heterologous expression of a plant RelA-SpoT homologue results in increased stress tolerance in Saccharomyces cerevisiae
by accumulation of the bacterial alarmone ppGpp.

Kozo Ochi*1, Tomoyasu Nishizawa*2, Takashi Inaoka*Z, Akiyo Yamada*3, Kohsuke Hashimoto*!, Takeshi Hosaka*1,
Susumu Okamoto*2, and Yoshihiro Ozeki*3

*1 Hirosima Institute of Technology
*2 National Food Research Institute, NARO
*3 Tokyo University of Agriculture and Technology
*4 Shinshu University
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RBREOMEBIARAE L 22 L 2R LT, ppGpp DERUIMIBE B S TOARLI Y, I b Y FY 7EGIIEMHEN S & B
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Journal of Bacteriology 194 (20), 5632-5637 (2012)
Undecaprenyl pyrophosphate involvement in susceptibility of Bacillus subtilis to rare earth elements
Takashi Inaoka*! and Kozo Ochi*2

*1 National Food Research Institute, NARO
*2 Hirosima Institute of Technology
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Bioorganic & Medicinal Chemistry Letters 22 (15), 5041-5045 (2012)

Identification of the actinorhodin monomer and its related compound from a deletion mutant
of the actVA-ORF4 gene of Streptomyces coelicolor A3 (2)

Takaaki TAGUCHI*1, Takayuki EBIHARA*1, Atsushi FURUKAWA *1, Yumiko HIDAKA*1, Ryuji ARIGA*1,
Susumu OKAMOTO*2, Koji ICHINOSE *!

*1 Research Institute of Pharmaceutical Sciences, Musashino University
*2 National Food Research Institute, NARO
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Plant Cell, 25 (2), 371-386 (2013)

A Large-Scale Identification of Direct Targets of the Tomato MADS Box Transcription Factor
RIPENING INHIBITOR Reveals the Regulation of Fruit Ripening

Masaki Fujisawa, Toshitsugu Nakano, Yoko Shima, Yasuhiro Ito
National Food Research Institute, NARO
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Structural and biochemical characterization of glycoside hydrolase family 79 -glucuronidase from Acidobacterium capsulatum

Mari Michikawa*1, Hitomi Ichinose*1, Mitsuru Momma*2, Peter Biely*3, Seino Jongkees*4, Makoto Yoshida*>,
Toshihisa Kotake *6, Yoichi Tsumuraya*®, Stephen G. Withers*4, Zui Fujimoto*2 and Satoshi Kaneko*!

*1 National Food Research Institute, NARO
*2 National Institute of Agrobiological Sciences
*3 Institute of Chemistry, Slovak Academy of Sciences
*4 Department of Chemistry, University of British Columbia
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*6 Graduate School of Science and Engineering, Saitama University
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Applied and Environmental Microbiology, 78 (22), 7939-7945 (2012)

Characterization of an endo-processive type xyloglucanase having 8-1,4-glucan binding module
and an endo-type xyloglucanase from Streptomyces avermitilis

Hitomi Ichinose *!, Yuko Araki*2, Mari Michikawa*!, Koichi Harazono*3, Katsuro Yaoi*4, Shuichi Karita*2 and Satoshi Kaneko*!

*1 National Food Research Institute, NARO
*2 Graduate School of Bioresources, Mie University
*3 Research &Development Center, Nagase & Company, Limited
*4 Bioproduction Research Institute, National Institute of Advanced Industrial Science and Technology (AIST)
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Molecular cloning and characterization of D-xylose isomerase from a novel actinobacteria, Thermobifida fusca MBL10003
Takafumi Kasumi*1, Sumiko Mori*2, Satoshi Kaneko *2 and Yoshiyuki Koyama*!

*1 Laboratory of Enzymology and Molecular Biology, Department of Chemistry and Life Science, Nihon University
*2 National Food Research Institute, NARO
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Bioscience Biotechnology and Biochemistry, 77 (1), 213-216 (2013)
Characterization of a a-L-rhamnosidase from Streptomyces avermitilis
Hitomi Ichinose*1, Zui Fujimoto*2, Satoshi Kaneko*!
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*2 National Institute of Agrobiological Sciences
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Fungal Biology, 117, 220-226 (2013)
Ethanol production from high cellulose concentration by the basidiomycete fungus Flammulina velutipes
Tomoko Maehara*!, Hitomi Ichinose*1, Takanori Furukawa*Z, Wataru Ogasawara *2, Koji Takabatake *3, Satoshi Kaneko*!

*1 Food Biotechnology Division, National Food Research Institute, NARO
*2 Department of Bioengineering, Nagaoka University of Technology
*3 Forest Institute, Toyama Prefectural Agricultural, Forestry, and Fisheries Research Center
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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®,
Tkuo Chikusan® and Eiko Nogyo®

'National Functional Food Stuff Institute, 4-5-67
Usukuchidai, Ishiru, Noto 929-0808
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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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