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Moisture content measurement using an electromagnetic

induction method
Yoshitaka Chida, Yoshihide Hakozaki, Kyo Takahashi

The total moisture and salt contents of “salted wakame” that is locally produced in Iwate

prefecture should evaluated to improve its quality and profitability. Non-destructive,

non-contact, and real-time inspection methods are therefore necessary to prevent the shipping

of defective products. Methods based on microwaves can be used to measure the moisture

content; however, they are difficult to implement on a wide scale due to the requirement of

ultra-high frequency, which increases the equipment cost. Therefore, a novel electromagnetic

induction method has been introduced for water content measurement. The moisture contents

and salt contents of “salted wakame” can be estimated with an accuracy of +2.0% using the

proposed method. Furthermore, it has been found that the measurement can be performed

using a spiral coil sensor despite the air gap set between the sample and sensor.

Keywords: moisture content measurement, electromagnetic induction, non-contact

measurement, non-destruction measurement, real time measurement
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Error reduction in dimensional measurement using x-ray computed
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tomography system

Takashi Kikuchi, Takeshi Wago, Hiroyuki Ike

Dimensional measurements using X-ray computed tomography (CT) systems are
expected to increase in popularity because we can additionally measure the internal
configurations. However, an X-ray CT system contains specific error factors such as
deviations of the incident angle and attenuations of the X-ray strength. Therefore, an
improvement in measurement accuracy is required to enhance the utility of the system. In this
study, we have experimentally clarified the influence of mounting angle of measured objects
on dimensional measurement errors. Finally, we observe that the measurement errors have
been reduced by up to 81%.

Keywords: x-ray CT system, dimensional measurement, corn beam artifact
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Investigation of the error factors and examination for the improvement of

measurement reproducibility in bulk current injection test

Tsubasa Nomura

The error factors that are encountered while performing the Bulk Current Injection

(BCI) test, which depends on the test setup methodology, are investigated. Further, we

examine the various methods to improve the measurement reproducibility. The results

demonstrate that the main error factors are the lengths and bundling methods of harnesses,

installation position of the BCI probe, and passing method of harnesses. Additionally, it is

verified that the measurement reproducibility can be improved by preparing jigs as a

countermeasure.

Keywords: EMC, BCI test, automotive electrical component
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Deposition of MgxZni-«xO thin films on c-face of sapphire substrates

by molecular beam epitaxy method

Haruyuki Endo and Kyo Takahashi

For the development of an ultraviolet sensor, MgxZni«xO thin-films deposited by a

molecular beam epitaxy method on c-face sapphire substrates have been investigated. The

bandgap of MgxZnixO films has been controlled by altering the composition ratio of Mg and

Zn. The deposited MgxZni-xO films have been observed to contain low crystallinities because

of the lattice mismatch between the film and substrate. However, the MgxZnixO thin films of

4.2 eV in bandgap have been obtained by introducing the buffer layer deposited at a low

substrate temperature.

Keywords: magnesium zinc oxide (MgxZn1x0), MBE (Molecular Beam Epitaxy),

ultraviolet sensor
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Feasibility evaluation for the practical use of

a remote data collection system using a network-camera

Hasegawa Tatsuo, Hiyama Minoru

Because of visually confirming the leftover within feed supply tanks at poultry farms,
it was problem that the quantity of feed could not order accurately. Therefore, a system
capable of automatically and accurately measuring the amount of the leftover feed has been
experimentally produced. In this report, we have described the dust proofing and durability of
electronic devices used within the feed-supply tank and evaluated the connectivity of a
wireless network camera system in the field over a period of five consecutive days (except at
night). Our results confirm the stable operation and dust-resistance of this system.

Keywords : chicken farm, feed tank, network-camera
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Development of a hardfacing material using COBARION

Matrix Composites

Testuya sonoda, Takayuki Kuwashima, Takahiro Kubo and Takehiro Sasaki

“COBARION”, which is an Iwate-sourced alloy based on cobalt, exhibits high
ductility, mechanical strength, and corrosion resistance. To realize the usage of cutlery
materials for seafood processing which contains a risk of damage due to exposure to seawater,
a hardfacing material using COBARION matrix composites containing carbide was
developed using plasma transfer arc (PTA) welding. By optimizing the added amount of B4C,
a hardfacing layer having a hardness of more than 600 Hv was successfully obtained using a

COBARION matric composite powder that is coated with B4C.
Keywords : COBARION, PTA(Plasma Transfer Arc Welding), Composite, CCM alloy
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Feasibility investigation of the bonding of superconducting metals

using friction stir welding

Takahiro Kubo, Takayuki Kuwashima, Tetsuya Sonoda and Yutaka Sato

An inert gas atmosphere must be introduced for the antioxidant welding of Niobium

(Nb) used for a superconductive accelerating cave and so on, because Nb is an active metal.

For that, we have been expected that a solid-phase bonding should be useful to suppress

oxidation of Nb, and then a friction stir welding has been examined by using cobalt-based

and tungsten-based tools for the junction. However, the better welding results could not

realize because the oxidization of Nb could not suppress, the welding tools have been

damaged, and the debris of the tool have been mixed in the junction area.

Keywords: Niobium, FSW (Friction Stir Welding), superconducting metals,
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Geometric check of digital surface texture

using focus variation microscope
Takeshi Wago, Takuo Asanuma

DIGITAL SHIBO has received considerable attention as an alternative to standard
SHIBO, which uses surface textures that are manufactured by an etching method using an
organic solvent. One of the significant features of DIGITAL SHIBO is a high reproducibility
without accidentalness. Further, highly efficient and stable measurements can be achieved by
performing geometric check using the sharp image processing function of a focus variation
microscope. The applicability of a focus variation microscope to perform geometric check is
investigated by taking advantage of the DIGITAL SHIBO. The results depict that the range
of measurement deviation of a focus variation microscope is comparable to that of a confocal
microscope in the scale range of several 10 pm in bit height. Furthermore, we observe that
the measurement efficiency of a focus variation microscope is considerably better than that
of a confocal microscope.

Keywords: digital surface texture, focus variation microscope, confocal microscope,
high efficiency measurement, geometry check
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Element Focus Variation Microscope Confocal Microscope
Light source (A) White light White light
Principle Focus Variation method Confocal optical system
Resolution Height {2300 nm (x2.5 Objective) 0.1 nm (scale resolution)

Wide |7.04 um (x2.5 Objective) 0.73 um (%20 Objective)

Error of indicated - 0.11+L/100 pm (L mm)
measurement area ?)'(fsxoi'j:it::; [J0.75 mm (%20 objective)
measurement time |48 sec 54 min (case of 9X9 stitching)
Working distance 8.8 mm 10 mm
Table stroke (mm)  |(X, Y, Z)=(100, 100, 100) (X, Y, Z)=(150, 150, 100)
NA — 0.45 (<20 Objective)
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1) Reinhard Danzl et al.: Focus Variation — a Robust
Technology for High Resolution Optical 3D Surface
Metrology., Journal of Mechanical Engineering, 57, 3(2011)
pp245-256.
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Secular changes in the moldings of a resin 3D printer

Takeshi Wago, Hiroyuki Nagashima, Yoshihide Hakozaki,
Takashi Kikuchi and Shingo Kurosu

The secular changes that are produced in the moldings of a resin 3D printer are
measured using a laser-probe assisted coordinate measuring machine. The measured mean
values of the secular changes are observed to be 68.4 and 117.2 um for the moldings that
are produced using fused deposition modeling (FDM) and laser beam lithography (LBL),
respectively. Therefore, it can be confirmed that the secular changes that are produced in the
moldings using LBL is larger than that produced using FDM.

Keywords: resin 3D printer, coordinate measuring machine equipped non-contact

laser probe, secular change
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Development of a finish processing technology using

a barrel end mill and five axis machining center

Takashi limura, Takeshi Wago, Masahiro Hotta and Hiroyuki lke

To perform finish machining using a barrel end mill and five axis machining center, we
have developed a method by creating a processing program using CAM which is observed to
be noncompliant with a barrel end mill. It became possible to implement a finish machining
program with a barrel end mill by creating a program in which the barrel end mills are
approximated by a taper end mill. Further, the machining time is shortened. Furthermore, it is
confirmed from the evaluations of surface roughness and shape accuracy that the machining
surface is comparable to the one that was implemented using a traditional ball end mill.
Keywords: barrel end mill, five axis machining center, CAM
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Improvement of the bending workability of woods compressed

by Compwood-system

Yasuji Naitou , Yasuhiro Aruga and Yasuji Namizaki

It has been examined that the bending wood processing becomes possible in a smaller
radius when the holding time of a compression is lengthened in Compwood-system. Then it
has been found that the minimum radius of bending becomes smaller when the
compression-holding time is set for 360 minutes than 10 minutes in the compression process of
wood. Furthermore, the success rate in the bending wood processing has become higher.
Keywords: Compwood-system, bent wood, wood processing, compression-holding time
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Fabrications of casting surfaces of NANBU Ironware using

digital embossing

Masanobu Kobayashi, Nobuaki Makita

To produce a NANBU Ironware in large quantities, match plates are used in a casting

process. For that, the numerical control machining of casting surface patterns has been made

to a match plate by a digital embossing in an attempt. As a result, it has been confirmed that a

highly accurate match plate is able to manufacture in a half of the traditional manufacturing

period. Using a match plate processed by this method, a high quality NANBU Ironware

having a highly accurate casting surface has been commercialized.

Keywords: digital embossing, match plate, NANBU Ironware
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Examination on fabrication of soft prepared dishes
for senior markets (I)

Shinichi Takeyama

For nursing care foods of elderly persons, the softening method of ingredients in
“Chikuzen-ni” has been examined by using “saturated steam cookers” and ‘“enzyme
preparations” as the goal of prepared foods for senior persons, which corresponds to "easily
chewable" ("Yellow 5" in the framework of "Smile Care Food"). Consequently, we have
confirmed that the combination of “enzyme treatment” with decompression operation and
“saturated steam cooking” has been insufficient for softening of bamboo sheets but much
effective for root vegetables (burdock, lotus root) because these harnesses have become below

the standard value of 5 x 10° N/m?.

Keywords: soft prepared dishes, nursing care food, “Smile Care Food”,
“saturated steam cooker”, “enzyme preparations”
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Examination on fabrication of soft prepared dishes
for senior markets (II)

Shinichi Takeyama, Akira Ito, Chiaki Ishikawa, Hideo Abe,
Sayaka Nishida, Akio Ono

On the prepared food products of the local cuisine which are familiar with the eating
habits of elderly peoples living in Iwate, we have set the target level of those hardness “easily
chewable" (corresponding to "Yellow-5" in the framework of "Smile Care Foods") and have
developed three kinds products (10 items) through the cooperation with and the evaluations by
medical institution experts. For “Hittumi” which is a local cuisine in northern Iwate we have
examined for easy eating method by warming in hot water and confirmed the possibility of a

frozen or chilled food.

Keywords: soft prepared dishes, “Smile Care Foods”, the local cuisine, “Hittumi”
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Isolations of lactic acid bacteria from pickled daikon (Japanese white

radish) and effect as inoculation of starter cultures on the fermentation.

T o™

KIBO—ARBFITEARICEZ 2R EZEL CHEIN BROEBERED THDH, K
MFZECIX, HETE T RAR L0 FLER T O BB 2 5 7o, FLRR B 8 D 22 b & AT L 724G
B EHIAB-OHE D 3EEEIL Leuconostoc mesenteroides 12 X » TRIEE L, D%
Lactobacillus curvatus & Lactobacillus sakei 73RS, S BBk A A ¥ — X — L L TK
REIFEORIERBR 21T > 72 & 2 A, Leu. mesenteroides 53 EfERE & Lb. curvatus 5y BfERE %
W58 CIERBAF 72 BEDM T O, FFIZ Leu. mesenteroides 53 Witk 2 I\ T2 3556
TIIHFERIZE R T 2O EEE S U b,

F—J—F : ZLEEE. KIB1E& (1. Leuconostoc mesenteroides. Lactobacillus curvatus.
Lactobacillus sakei

Hideyuki Tamakawa

Daikon ippon-zuke is a traditional pickled white radish from Japan. Such radish was
produced via spontaneous fermentation. In this study, we attempted to isolate, characterize,
and identify lactic acid bacteria (LAB) in such pickled daikon. The analysis of changes in
LAB flora indicated that the fermentation process was initiated by Leuconostoc
mesenteroides, and followed by Lactobacillus curvatus and Lactobacillus sakei. Using these
isolates as the initiation of fermentation process, the trial production of pickled daikon was
demonstrated. As the result, improved fermentation was efficiently made using the isolates

of Leu. mesenteroides and Lb. curvatus. A strong acid taste due to acetate, however, was felt

by inoculation of isolated Leu. mesenteroides.

keywords : Lactic acid bacteria, pickled white radish from Japan,

Leuconostoc mesenteroides, Lactobacillus curvatus, Lactobacillus sakei
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Table1 Strain used in this study.

Strain Relevant genotype Reference

Lactobacillus sakei

NBRC15893" Wild type (Type strain) NBRC

NW34625 Wild type This work (from Tank 46 in day 20)
Lactobacillus curvatus

NW33915 Wild type This work (from Tank 39 in day 22)
Leuconostoc mesenteroides

NBRC100496"  Wild type (Type strain) NBRC

NW24612 Wild type This work (from Tank 46 in day 20)

NW33920 Wild type This work (from Tank 39 in day 22)

NW35418 Wild type This work (from Tank 54 in day 18)

2-2 BROEEH. REMDORIES L UABEDOH R
W) A — T1— D FARTEIA A 7> & FERFAY I IR
BV TN T Ui, AR T 7 LTk
WaEHEEARL, EAEFERE(Nissui Pharmaceutical ,
Tokyo, Japan) (287 L, 35°C C 3 HfE:#R%, BAmlk
1 ml HzVOan=—EFHIT 52 L TRELE
(colony formation unit; cfu) . F72, FLEEEBUIFR U9
TNE 10 gL IREHAN T A 10 mg/L 7L RY o
A, 10 mgl 7 aaF I REdte MRS IR
(Merck, Darmstadt, Germany) (Z¥3fi L, 30°C, 2-7 H[H
BRI —% R LT-aa =— &35 2 & T
B LU=, ~a—%k Uiz 2 v =— XA URH %A
L. B —JERE MR LT th, S Fnaie, wfk
DIFEERER, EALHBRICHE L7z,

2-3 SRR

TNa—RA TNVY h—A, ~wr=h—)b, Bk H
e, =4 —/LOERIT Shi bOEERIKs v~ NZ
74—k D EE YR LT T 72 %, 60°C TIRFE
L 7= ICSep-ION-300 77 7 . (Tokyo Chemical Industry,
Tokyo)Z V>, IS LT 0.01 N HHlEG#TE 0.4 mL/min)
A L7, BT IR 22 w4 228 25 (RID-10A,
Shimadzu, Kyoto, Japan)% H 7z,

2-4 FBHEEDFE

LIRS, A% PCR-RFLP 4 AV - 9,
MRS £ THi 2 U 72 FLER R 1K 7 PrepMan Ultra
Sample Preparation Reagent (Thermo Fisher Scientific, San
Jose, CA, USA)Z MW T4 /7 & DNA Ot a1T-72,
PCR (Z1% SimpliAmp Thermal Cycler (Thermo Fisher
Scientific) & IV /2, AFLEEF D 16S rDNA ElAiX, Z4
ZTRNOHABEDO S 7 5 DNA Z A & LT
27FC(5-AGTTTGATCCTGGCTCAG-3") b
1490RC(5-GTTACCTTGTTACGACTTC3YD /' F A ~—
v MHVWT EX Taq HS (Takarabio) CHEfE L7z, St
94°C 30 b, 50°C30 #, 72°C. 90 B> 3 27 7 35 H
A7 NEL, A7 ETRRIT 4°C IZRFFLTZ, PCR
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PEMNE T = 7 — W7 aa )L M A T 7215, =&
— /LR TR L 7-%% . Mbol & XsplI (Takarabio) C 37°C,
24 IRFfEIALER U 72, IBREE SR ARSI L 2.5% 7 T — A S
(Nippon Gene, Tokyo, Japan)% T/ /VESTKEI L, 3
ik 3 IR & 472 DNA OWi b Z — 2R ET 52 &
CHBEREDFEEIT -T2,

2-5 HBPEERER

FERERRER I X RARBERE S L <1 MRS JRikEEH%
Wz, RIS TR O KR % ¥ =2 — Y — Tl %
Z & THR U, PEEIT 121°C, 15 A — R L—
TRIREAT ST, T ABHEARTRG Al LTz, A
#RIE-30°C Cufifd, 20°C TRl L7-%. 1.0um 7 4 L4
—. 022 um 7 4 VZ —%& 5| A BRI T
I EITLY, EE(LEToT,

FHFER % MRS AL, & U < WXRARMERRI 242
fif%, 30°C, FHESRICRERAZITV, 72 K2 ODgy
R ERIE LT,

2-6 EASER

FLRAEE ORIEFR NI IRARR R & AV 2, RARIE 100
ppm ORHHEFKIC 15 & LI2%, 73—/
FLEERREATEZANTCE Y ML=,

BEZBEEH OIS T 500 g KR, 12.5g B, 04 g BER

(87.9% IREETINL T I, 55% 71V Na, 6.6% £
SRS KRR SL T2E) L 0.5 g HilbkE (93% 7 La—A,
5% Yo BV Na, 2% 7 TUWk St =) |
571 ml JEEAK ZRA L7, AMEEEREZRE
ODgs=0.001 &725 L DI L BIESREF T — R
—/LZATVN, 10°C T 40 HEEAREIT-T-,

3 HREEBE
31 KIRERDOHRENY & EERAET

3 DOHET FAREE D HARIFNC 3 [V 7Y >
T EATO, SRS OGS E 21T o728 2 A,
FUREBEL OB & RBA LR 92 & i 2 FLE & lE:
DERAFRD ST (Table 2), FHIMEE S 46 & 54 (2
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Table2 Biochemistry of salted radish.

Stogge _ Salt cfu Substrates and products (g/L)
Tank No. period pH  Brix o Plate
(day) (%) Count Agar MRS Glucose Fructose Lactate Acetate Ethanol
39 8 577 450 320 4.80x 10" 0.00 2.8 0.5 0.1 0.1 12
2 552 480 263 670x10°  630x10° 43 1.7 1.0 03 22
43 450 250 1.55 NDV NDV 09 0.1 1.5 02 0.8
46 6 588 440  3.10 525x 10 132x10° 34 0.6 0.1 0.1 12
20 418 430 271 346x 10° 3.24x10°8 12 04 2.1 04 25
41 393 320 1.69 NDV NDV 1.7 03 1.1 0.5 1.8
54 4 580 470 3.0 222x 10 400x10> 20 04 0.1 0.0 0.5
18 433 450 269 231x10°% 1.69x10° 29 0.6 1.8 04 19
39 418 250 138 NDV NDV 2.6 1.0 1.8 03 12
DNo data

L Cl, AR 20 HREHEDOT 7Y 720\, g
FUBREEL(MRS F5HIC L - TR S D5)28 10°~10° cfu
FTHIML W, ZHORFIL. ARy 7)) 7
EFT 572 3 ORI L TR/ 2 8 BN Th T\ D
ZLAERLTND, —J, JNa—RART LY h—A|C
OUNTI IR THBUZ 208D BTz, F7o, % 46
ORI TEAA4] HEH XV 20 HHO LR &7,
BB T D 2 Lk 0 BIKICEE S BIEE Sy
BELZ o THREIASSERR L, SN DR A& ~2H
T5 Y, @EOBFEOEARIIBNTIE, 29 LIZEE
DAINEPNRR R & iR COMA OFEED R
o TN, LTeido T REEDEIT AU L,
FEEEDEITAUTHEITININT 2 & & BICHEEEI AR L
TR IR S BT 5, 18755 39 1B LTI, 1A
A8 H H CIIFMEE 3 ST 1HAA 22 HE TV
=R L TIVT SRR LT 2 L DB IEIALY)
HORBITE» -T2 b O L ESND, LovL, 43 HE
DIEAS TIIBHEREEIIRE < U, FUERIREE L 380
URET 72 Z & D BIEIAA DOIZ IR DTEIEIT /2 > T
DT EDINBIND, HEE 46 [IZOWTIE, 1HIAA 20
HOFFBRESEND OO, 43 HE T LTnas 2
L. A —RBEELENL WD Z & BIEALII
I TEFE IR RIEDM TN b DD, 15 TFLEREE DIEPEA
KFLTWZ EEESND, BES 54 1220 TIE,
R 39 & 46 ORFEEE DM CREENEATZH D L

18539 & 46 OFEE DR CHREEDEATZ S D &
b,

3 ODEMEMNDS 3 EUT-T2V TV T DH L,
LHRAD 2 [BIZHDUWNTHILE D53 & PCR-RFLP 5%
R HEEBEREORN & [FIE 41T > 72, 48l PCR-RFLP
ECHBRE ORI 24T -7 8 2 A, FUEES R S h
2T _XRToY 7Y 728 T Leuconostoc
mesenteroides 23 H X 4U7=(Table 3), F£7-. ZN LD
D2 FEOY Y 2BV T, Lactobacillus
curvatus % L < 1% Lactobacillus sakei 23 S4u7-, JEIA
AN FURBERBE AN U, 0~ SN HUER AR R 3
HYHT 5 &\ D BIGUE, JE O FLEATA I o 2 b L 738
EOFELFERNLOTHD Y, 785, GIFSHR 3 (12
FAUE, BBV 99 FED 9 B 52 FEOFLEEEIZ OV
Tk, HIREEEN AL 2 — o MO TH Y . FIE LS
BHAREMEN S D LIRS TWBN, AlEH L= 3 >0
BRI O CIIARR R 2R HIBREE R A b R 7 — o 2o
HOTHY, FIELSEDLEETHS, Lb. curvatus & Lb.
sakei [ % 16S rDNA ElFIOFEENEDS 982% T V) | SZfisy
SIS T LWVERE T 5 >,

FLEETA O SR B 0 iiS 24T > 7 Felis & Dellaglio
OHETIE, B 5 Lactobacillus sakei 7 /LV— 712 @4
LEFEE LTS NTND, 3 DOBIZEWTREED
AR DMEL - K D 72— R LT 2 L,
e L BARINEEEIT TN T WL, 25 L
TH#EIENE ZTHR I > THBONE LIveu,

Table 3 Identification of isolates.

Tank No. Storage period (day) Leuconostoc mesenteroides Lactobacillus curvatus Lactobacillus sakei Total analyzed
39 8 0
22 5 2 7
46 6 19 19
20 6 1 7
54 4 4
18 3 7
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Table4 Fermentation of LAB in MRS and radish juice.

Substrates and products (g/L)
Inoculated LAB Medium ODgpo
Glucose Fructose Lactate Acctate Ethanol
without strain MRS 0.000 18.9 0.0 0.1 4.0 0.2
Lb. sakei NW34625 MRS 4.800 43 0.0 12.9 5.1 0.2
Lb. curvatus NW33915 MRS 4.440 3.7 0.5 13.3 43 02
Leu. mesenteroides NW24612 MRS 2.040 0.7 0.0 93 44 4.1
Leu. mesenteroides NW33920 MRS 3.820 0.2 0.2 10.2 44 24
Leu. mesenteroides NW35418 MRS 2.780 0.6 03 85 4.6 29
without strain Radish juice 0.000 21.8 18.2 0.1 0.1 02
Lb. sakei NW34625 Radish juice 0.042 19.0 18.0 1.9 0.1 02
Lb. curvatus NW33915 Radish juice 0.039 19.3 17.8 1.8 0.1 02
Leu. mesenteroides NW24612 Radish juice 0.158 143 6.2 3.6 22 0.2
Leu. mesenteroides NW33920 Radish juice 0211 143 64 3.6 2.1 0.2
Leu. mesenteroides NW35418 Radish juice 0.159 13.8 6.7 2.7 2.0 0.2
Table5 Fermentation of salted white radish by inoculated LAB.
Tnoculated LAB OD600 pH Brix A Gas Substrates and prochucts (1)
(%) Glucose Fructose Mannitol Lactate Acetate Ethanol

without strain 0.41 562 64 223 +- 12.9 9.6 0.5 0.1 0.1 12
Lb. sakei NBRC15893T 078 413 65 221 + 11.7 9.8 0.5 32 0.1 1.3
Lb. sakei NW34625 041 567 65 2.15 +/- 13.9 10.3 0.6 0.1 0.1 1.3
Lb. curvatus NW33915 179 395 64 2.19 + 10.5 9.1 04 4.1 02 1.2
Leu. mesenteroides NBRC100496T 094 394 6.1 220  +++ 6.8 0.0 99 34 1.7 1.4
Leu. mesenteroides NW24612 178 370 6.1 220 A+ 54 0.0 10.1 42 1.7 2.0
Leu. mesenteroides  NW33920 138 376 60 218 +++ ND” ND"” ND” ND"” ND"” ND"
Leu. mesenteroides NW35418 1.61 383 6.0 217  ++ 5.8 0.8 9.2 35 1.6 1.9

DNot Detected
32 DEEFLEAE OISR

Leu. mesenteroides | ZFLEROM SRS & ) — /L %
RS DT e BRI A R TR Cdh 4, Lb. curvatus &
Lb. sakei [ JHERED =\ BRI ClEFLR a2 FEATAR T 5
FfFE~T oA R TR ChH D (BEHREIMEL
725 LHFELSN OB B AR T 5) . Alal, B - FE
ST HBERH ORI 2 fER T 572912 MRS K5l L AR
R R CORERE, FIEREA MR LT, 728, RT3
T 540 BfE SNV FLEERFED 5 HIERZ: 1 IRZ v
TYT>7=(Table 2),

SEESNIZWTNOERIZIBVTE MRS B c 5
L7 BT BAF /85 27k L7z (Table 4), $EIZ Leu.
mesenteroides {273 SNz EFRICOW T )V a— 2 &
EZFERITIHE LY> TR 10 gL O L 24 gL
DxH ) —)PERRE T, Lb. curvatus, Lb. sakei (24
SN OW T B RAEY & L CEICHEE
L, ZOREITBBEZE 2gL Thote, ZHHD
FESIE, FERORBEA I TN\ Z LD, FERKSR
ETERNBDTH D,
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LU, —H COTHOBERK b KRS C OHEFE:
122 Lo 7z (Table 4), Leu. mesenteroides {27038 X A7
BEREIZ DU TIE ODggo 73 02 FREEE THIIMN L7 6 DD,
Lb. curvatus, Lb. sakei i 0.05 FEE F T LN L7270
STz, KIREIR CHEEEATE - 7= BRI CHEFEMEDS
Z Lo e BHRIIRCldd 53, SRRSO NEMLEEC
WBLZR R AR RIS LT TReE, WBRAURRIH Z - Chil
SN DR & FRIPE RS K- Tt S D o ic 22
BNRH 5 ATREME, FEEIICAET LIEm oG %
ERICERT D RN E 2 B, 2B oW T4
ARSI CH D,

3-3 EFEMERI—2—ZFRAWIRETRIRDOFEE

AR L 7 FUER R O RARSE T S DM 2 WER 5
728, KIBROIEALZAT S T-BROFEEE T A — 2 —Dfif
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