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Evaluation of Disinfectant Efficacy of an Apatite-Coated

Titanium Dioxide Photocatalyst for Postharvest Application

Shoji KOIDE*, Daichi MURATA**, Takahiro ORIKASA*, Jun-ichi TAKEDA*

Abstract
We used an apatite-coated titanium dioxide photocatalyst (TiO,-Ap), and examined its disinfecting efficacy of Escherichia coli and
Batillus subtilis under UVA irradiation. Changes in the microbial populations of the E. coli and B. subtilis in the 15.0 % w/v TiO,-Ap
solution were assayed at 25°C (UVA intensity of 0.8 mW c¢m™). Microbial populations of the E. coli and B. subtilis with 15.0 % w/v
TiO,-Ap solution or with 0.0 % w/v TiO,-Ap solution combined with or without UVA irradiation were carried out. Remarkable
disinfection was indicated under the condition of 15.0 % w/v TiO,-Ap solution with UVA irradiation, however no significant disinfectant
was found in the other conditions. Results indicated that the rates of disinfection of E. coli and B. subtilis were defined as the slope of a
semi-logarithmic plot of the microorganism concentrations against irradiation time, and the D-value (decimal reduction time) of E. coli
and B. subtilis were determined as 23.5 and 8.4 min, respectively. The effects of radical scavenging agents of glutathione on the
disinfection were examined and it was considered that OH radicals appear to play a significant role in the mechanism of disinfection.
Furthermore, we trapped the airborne microorganisms into the glass bottles containing 15.0 % w/v TiO,-Ap solution at a postharvest
facility, and disinfection of bacteria, and moulds and yeasts, were examined under UVA irradiation. Results showed that most of the
microbial populations in the TiO,-Ap solution reduced to uncountable levels. Recently, new global standards such as Good Agricultural
Practices (GAP) have been introduced for agricultural facilities and there are strong demands for improvements in food safety,
occupational safety and environmental conservation in the facilities. Thus, our data provide basic information regarding reduction of

bacteria, and it can be considered that TiO,-Ap would be beneficial disinfection method in postharvest facilities.

[Keywords] disinfection, apatite-coated titanium dioxide photocatalyst, Escherichia coli, Batillus subtilis, postharvest

1 sl PS54 BT 4 KIS ORI P TUE, B
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5,

2. MHBITCRIESE

(1) w8k

1) e

Escherichia coliNBRC 3301 (UM%, K & #9) & Batillus subtilis

(LIt%, HETE & 79D NBRC3009% V=, BRIV E (i)
TSR AT 7 ) n O— U XD AT LT,

KIFEII3TCOIREEZ T 24KFHIBHI (Brain Heart Infusion) #&{A4
B G, AREEII3TCOIREEIC T 24M5#INA  (Nutrient agar) JF{A
HH Gl L, 2 A&30001pm, 10 /3 CimloyifEL, e
DOUAREERA ) B\ Ne1%, PBS (Phosphate-Buffered Salines) %11

ZTRETTA AL, HERGFCRODBEARTT> THEEZHIH L,

10% 7' ) Eu—/VaE&H SH7=PBSICCT—20CTH Y Er—/L A
kw7 UTIRAF LT,
2) YR SINRT A R
eI L T X2 A S R T & it (Nanowave,
NSP-POO1, Japan)  (BM#%, Ap-TiO,EH5d) A=, oyl
1, CEMET S OB DRI, T A RDT X
XA Nldh A BT ST SEREEE T X v 7 AEAMECH
% (Koide and Nonami, 2007) , $&MRI7 727 74 kb (367mm,
14W) % FVWCUVARE L7z, AJIE TIXUVA SRR 130.8
mW/em? & AR OB TH SR L Lz,
(2) WEHE
1) KIGEFS L ONEHEE 2 AV
a. RIGEORERSR
7V tEr—/L A Ny 7 LT RAGE A BHIRIARE I Z T37 (CT24
FREs 1S, IR A MRk L 2 & B B H At ki T 10°
CFUML & 725 K O IZ e —h—NCHIREEE L=, &IZ, Ap-TiO,
EIRELS % wiv ETRD DT LI, B —EmE T o
VIRT A NBTUV LT, D%, TRIROIEE 225 CITR B
FRLZaM D, LU ORIESRM CRE ORI LA E LTz,
OB + Ap-TiO,+ 77 v 7 74 MBS OtfbEX) , @
JRIEIIE + Ap-TiO, + WSS Otfitlii= s b r—LX) |, QFEIRE
&+ 77 v 74 MNEg Uvay ha—UX) , O@ETR + 1
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Influence of Blanching on Far-Infrared and Hot Air Drying Characteristics of
Cut Cabbage
Takashi WATANABE', Takahiro ORIKASA™, Kuniaki SASAKI™, Shoji KOIDE ", Jun-ichi TAKEDA™

Abstract

The influence of hot water blanching and microwave blanching on water transpiration and color changes in cut cabbage during far-infrared drying and hot

air drying was investigated. The results revealed that water transpiration was increased in the dried cabbage receiving blanching pre-treatment. Color

difference of dried cabbage tended to larger by blanching. Dried cabbage had also bright green color by blanching.

[keywords] microwave blanching, far-infrared drying, cabbage, water transpiration, color
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Countermove Against the Dryness of the V-furrow Direct Seeding
After the Spring-Puddling Seedbed Preparation

— Effect by Covering with Soil Later and Improvement of the Work Efficiency —
Tomohiro NOZAWA - Yoshio KUDO
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Diagnosis of Concrete Deterioration in Infrastructures using Near-Infrared Spectroscopy

(Part4)

- An Investigation into the Estimation Accuracy Improvement of Chloride Ion -
Toru SHITARA* « Taro KAWASHIMA** « Mitsuhiko KATAHIRA** « Motoyasu NATSUGA**

Abstract
Although we concluded in part 1 that the concrete deterioration factors could be determined with sufficient accuracy using NIRS, high cost of NIRS
instrument may prevent its dissemination. If we can obtain sufficient accuracy using far cheaper Si detector, it would lead to great cost reduction. In this study
we investigated whether including VIS region of 400-800 nm into the calibration using 650-1100 nm brought chloride ion estimation accuracy improvement
or not. Unfortunately, adding VIS range into the calibration did not bring any estimation accuracy. Therefore, it was concluded that findamental improvement

may be required for the significant estimation accuracy improvement.

[Keyword] near infrared spectroscopy, concrete, deterioration, chloride ion
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Estimating SPAD Value, Chlorophyll, and Mineral Components
Using Hyperspectral Data of Maize Leaves

Ayumi NAKATSUBO® * Katsuyuki TANAKA” * Toshihiro SUGIURA"

Abstract

Visible-infrared hyperspectral data have been widely used recently in remote sensing for nondestructive crop-quality estimation in the field. The authors

applied hyperspectral remote sensing to the field of feed maize to investigate the estimation of feed contents of the whole maize plant (including leaves,

stems, and grains) from the hyperspectral data of maize community. In this study, as a preliminary step to the estimation of feed contents, we attempted to

estimate the SPAD value, chlorophyll (a, b and a+b), and mineral components (T-N, T-P, and T-K) contained in leaves from the hyperspectral data

(390-983 nm, 60 bands) of maize leaves. Regarding the estimation method, we compared the estimation accuracy of two kinds of partial least squares

regression (PLSR) using either all bands (60 bands) or only selected ones as explanatory variables. When all bands were used as explanatory variables,

estimation was possible with accuracy that is sufficient for practical use for all parameters except chlorophyll b, phosphorus (T—P) and potassium (T-K)

(R>=0.82-0.90, EI = 19.7-24.5, EI Rank = B). When waveband selection was conducted, it was judged that all parameters except phosphorus (T-P) and

potassium (T-K) can be estimated with accuracy that is sufficient for practical use (R* = 0.78-0.91, EI = 19.6-21.7, EI Rank = B). Based on the relation

between measured values and estimated ones in verification, it was judged that actual estimation was possible for three parameters: the SPAD value,

chlorophyll a+b and nitrogen (T-N). The results described above demonstrate that the SPAD value related to the greenness (depth of green color) of the

leaf blade, chlorophyll a+b and nitrogen (T—IN) can be estimated by applying PLSR, or PLSR with band selection, to hyperspectral data of maize leaves.

[Key words] chlorophyll , feed quality, hyperspectral remote sensing, maize, partial least squares regression (PLSR)
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Basic Research for Estimating Spatial Distribution of Hairy Cat’s Ear
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-Estimation Method of Cover Hairy Cat’t Ear Using Mixel Image-
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Effects of Salt Stress on Paddy Rice with Photosynthesis
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Chlb =20.78xA646.8 —4.88xA663.8 - - X2
Chla+b  =17.67xA646.8 +7.12xA663.8 SRR =)

@) /ULRERES OO D 1 LESLEE

FE TN L7 o —2 I COEARREAT 9 23, I L7=
WL RN —DETENAFUTFIFTE 5O Tlide . KREl=x
NR—TEL LCTRECOND GO 72y TRIRL7EE Y B
BEVE (ZunT o) ELTETORD @E3tEn5)
(1), —fEcy aa 7 4 VENE 680 nm AN E—7 % ¢
OFENTI D EVIHILTND 2,

X227 v 7 4 VASERIER VT B a0 R O M AR g,
SR ORAEAR ETRCINEE BEROE) & L7y, SOEREIL0
L%, BMEIRRBICIIE Y62 B LT REOEDERE 4 Fo LIS,
ZOBE, fIFEE YT, ETRARE L TRICREE T 5L, BR
HOGRE Fm) 2MEDND. T0O%, FDEE ST, SERGHE
ZETIRIE (WIROS) (8N HRAE TRIE Y2 FRGT L 7Rt
JE% Fs LIRS, T 2 CREARDEA Y CH L&, BRI
% (Fm’). 7272L, Fm L Fm ZEEVEAZ/ RS20 Fm & Fry’
DOHIFFEALEEYE (GN : non-photochemical quenching) 977240,
B L ARV HRORA R L, Fm’ & Fs & I
Y (gP : photochemical quenching) 372> B LR T LIRS
bDHTANA DL

AR T &, SRIREIETL (Fo’), B Fo I
RS, IhbOEEREAHWNTOITZ (1) AL L, NPQ
A Q) KVEET2 . HERGRE © M3 LUNPQ OBHHEX Y
2 317 O T AICEEZ R L, NPQ IFF h7 4
NAA 7 M L DR R A RO

20075 [ snozoness

E1, /0074 JVEAEREOTEEH
(KErs 2007° kYBIA - %D

e
i
pil
£
b
o —
0"_¢"+""| -~ = T
= Ea oS o
E2, SAEOREG]
(S 2003° &Y B - ¥
o Fm'—Fsm
eI = — o))
NPQ = FIEI;FS ()
3. RERLEm

(1 spR7<10E

Chl a DA, 1,000 ppm & 2,000 ppm CTIEHIRXIZ A~ EEK
#£0.05, 4,000 ppm TITAEAKAE001 THAEEME N Lz (M4).
—J7, Chl b OHFE73 1,000 ppm - & 2,000 ppm Tl S R S
B Z LI o TR, 4,000 ppm CIIAE/KUE 001 TEAEIME T
L72(X]5).Chla & Chlb OEAH EOREE, 1,000 ppm & 2,000 ppm
BN CIEAEAKIE0.05, 4,000 ppm TIIAE/KUE00] TEHARN
KTFLE (X6).

TR, HEREENEL /2B 2 LT, Chla & Chlb DEHED
RN DEENCH D Z LD, Fi2, Chl GARORE
O SEHERITChl b KV % Chl all kD & ZARRKENEE
Z oD, FLIIZEDOT M DALY 7 aa 7 4 VOARKR
EEIIREENE LD PE LTWA. OFE Y, AW CHERS L
Chla & Chlb OFREDIKTIL, KRR ST R T A28 D
WTHD LRSS,

Chl a l 3SR T ORISHL & VR B O O
ETHEHFTHY, Chl b FRENIEBOHDOME 23 560
FTHD, W-T, Chla & Chlb DMEDIE FASHER ST
ALERIX (<1,000 ppm) T, HAEFRILOBIGHLONED (5 4)
EHAFERESEEE OB (X4, K5) OEGIVECL TS EE
2 BILD, S RECEEB ORI L — O RO
T HDTH Y, KR L ORIGHL ORI T8 R T
FAT& =3 =R %7 b DT L7280, HEREEERX
TIXZNDHDOHERNZ L > TEERHEE I DIK T 24 U 5 Alietids &
5 EEbhS.
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i Q) A, SZHETICE (OL), #ikH (NPQ)

X 7 \ZHEEAERN Z L % 2B OHERS Ao . 2RO L
PR 20 ZrLIRE TR LA, HRREAPRIX. (<1,000 ppm) CHE
Wb L (P<0.001).

TN HBBEEA B LA K DO b &S & 4L LT, 2
BIEA b LARRED Y 7 UREERES AR L L, IRBIEA R LA
ZaBRES D 72D DIV E AT TCND, ZAUC XY, AL
L N ZPAH L CHEm S DRNZREINZ TODH EEBEZ BTS2,

3, KERFRE P IHKIUNPQ OBHRE] SFEY, MK CHERR S NIRRT, HI X 2 RBEA
@RD V&Y 318 3@

16

— —&— 1,000 ppm
20 ‘.; —— 2,000 ppm
;15 12 = ——4,000 ppm
£ g 8
g * \g — o —a
= % .ﬁi(
. 101 o g
= B4 - — —
Q i . —
5 -4
0 T T
0 20 25 30 35

S 1,000 ppm 2,000 ppm 4,000 ppm BOGALER OFEEREH (min)

R4, {ERERD Chla DEIL 7, EEEEONEC & DEEEEDTIL
0.22
8 0.18 O T

Chlb (pg/mL)
N
oIl
(=)
=
H
D —

n.s. n.s. 0.1 =
4 1 —o— HHHIX
o 0.06 ——1,000ppm |

: —8— 2,000 ppm

2 - =—0—4,000 ppm
0.02 T T
20 25 30 35

0 - ' ' ' SRIEALHDRZIRIERT  (min)

KR IX 1,000 ppm 2,000 ppm 4,000 ppm
X M8, MEREEOKIMEL 50 10
5, IERESD Chib DZEIL

5
20

) 4 * —4 |
E s o
& K3k -
- [@ — e -
= 10 A 3 —o— XX 7
o —a— 1,000 ppm
+ —#— 2,000 ppm
= 5 —&— 4,000 ppm
5 2 . ;

20 25 30 35

0 4

SRR ORZIBRFH (min)

X RE X 1,000 ppm 2,000 ppm 4,000 ppm 9, MEEEEEONE T L2 NP DL

E16, ERESEDChla + Chl b DREDZEIL
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I LA ZARES 2 72D OFIETH Y, Z OIS AN
DRIRT % W i AT ODAEBRIS T D 2 L SR A 5.
SITHAEIZ J1 2 O WOHERE 273, O T b7 & [RIRkD
AR L, SRR 20 Sy LIRE CIER RIS, SRR AR X
(<1,000 ppm) THEIIED L7z (P<0.05). ® MIZFhE TR
ERTHDTHSD. 2K Y O IO MR SR EEX
(<1,000 ppm) THEIZHETICEIME T LTS L& X Hivb.

9 ITHALERIZ K 5 NPQ OHERS A7~ 9. NPQ IIFRALET 20
OyLARE CRFBRIZIE, HEREEERX. (<1,000 ppm) CHEIZHIN
L7z (P<0001). NPQ I3k % "3 b D TH AT, NPQ D
I MR SRR (<1,000 ppm) “ClIEVIRTEASHE N
LTN5 EBZ LIS,

AR L7zt A b U AR 72 DA T 9 i B (ALOPABDI L,
TN DIKART X NV R E &35 05C, AN~
IAEND TEMUREEIME N L, EREME 5. Jhusko
THIH SN DK =D 3 2 & 3oL — SRR g
L7322 DN R RMRAE AT 5 & JEIEE R D

Gy T V) OPER AR LS, i@t L
XA HETH L H1TRD. D% 0, HERELERX (<1,000

ppm) (2T RO AEHOHE DR NI A EOIK FAFE L,

ZHUT K DAE U DB L 2T D 720, BE BN
SHBINEET D, ZOBE, a7 4 /LoOfE (Chla+ Chlb)
DE T HENTE DI —BOWDO—HTH D L RS
5. AT, BRI & 2RO O N3 55 AR DAR
TEBIERITEHNTHL B2 HILSE.

4 FEH

HEA N LA T CHEE SHZ/KRROHEN Chl 5% Chl a lZ3650)
CHEFH %7~ 3. Chla & Chlb DREDE PR SHz
HEREREAUEIR. (<1,000 ppm) TUE, HHLEREEERE OB &
(LR M OISO DA LT B T2 0FIHT& At
F—DEL ETRERTHHTE 2= VX —28 03T 5 b0
LIS, -, HREAEIX CIX I OHOFERIC K-> TS
FEEN DK T 24 U o [REED B 5 & b s.

F7, ZOKRITH L, SRR L, RBITEA L AEE]
WES D T DR AR T S, MIRE HOKRT v LV E
SHERFTD X OIET 5. UL, ZREEDIK FIZEEN~O b
IRFEORIEBRTET B780, HARRENDIKTEEL S, iUtk
0 A= U D HENOIRRDET 3L — 2 22 I E T D 72, B
OHINZEAET. 20, FENETIEROIK T 25 | &k 2 ENTH
LHEBZLND.

R
ABWFFEDBATIZET Y, MO TBAE NS RIS e o &
— AR AT EITERS AR & 0 KRGO & R4 ZE
ZHD E L. RLUTHEEZRLET.

BEITR

1) BEMOKEES, PR 23 R - B - R EEWEESR) |
http://'www.maff.go.jp/j/wpaper/w_maft/h23/pdf/gaiyou.pdf

2) LA, #r70R, SRR, a4 R 2001
HER KD KRROAEE LI RIE B OV, ARV
SPERCHI S, 427, 23

3) HRILET, 1956, KRROHEERTZICNT 2 BRI T

A=, MLOSHRYSIESE, #H8 5, 8
—18.

4) Maribel L. Dionisio—Sese , Satoshi Tobita 1999 Effects of
salinity on sodium content and photosynthetic responses of
rice seedings differing in salt tolerance

5) Morales F, AbadiaA, Gomez-Aparisid, Abadisd 1992
Effect of combined NaCl and CaCl2 salinity on
photosynthetic parameters og barley grown in nutrient
solution. Plant phiysiol 86 : 419 - 426

6) Belkhodja R, Morales I, Abadia A , Gomez-Aparisi J, Abadia
J 1994 Chlorophyll fluorescence as a possible tool for
salinity tolerance screening in barley (Hordeum Vulgare L.) .
Plant phiysiol 104 : 667 - 673

7) According to R.J.Porra et al,
Biophysica Acta 975 : 384 - 394

8) REBGHIK M, 2007 ¥ - BT 2 el mig s
WRH—7 74 MM A=V 7inb VE— M v 7 E T,
FEEEfR,  1-29.

9) KT, AIENER, 2003 LK EHEONT-E  fEA:
PVERET AR, EUCERGR, SCRATHR,  246—251.
10) [EHIASR, 2006 . YVALEHZ vu T 4 VEOEREIC R 5

TROMR,  AARCGREIt S,  Nod2, 712

11) HAEE - HHRmE, 2002, G LFE N KT 7 fif

SR« & FHFTRGR), 328—350

12) Shimose noboru 1973 Physiology of Salt Injury in Crops :
Effect of Environmental Conditions on the Growth of Rice
grown in Excess Salt Solutions . Scientific Reports of the
Faculty of Agriculture Okayama University.

1989  Biochimicaet



AR TS AL A No. 60:73-76, 2013

73

EEH X v XY BE BT 2B O

RS N - OHRRIERE™ - RIS - W IE "« IR

Effect of a Fertilizer Application Localized Deep Placement on Commercial
Cabbage Cultivation

Hayato SHINDO™ *+ Tsunenori ITO™ + Masanori SAITO" + Chikako MIURA" * Tatsuo FUIIMURA

[(F—U—F] MNSHAE, SEHBH T v~ MERZEAENG], SN0 — S

1.#E

RO F ¢ Y BRI (7 A THRI~8 A )
ERE, 10 A ERI~11 A LAJIHE) % 0I2itbodu, Sk
23 4ECEfTHFE 371ha, A 5,300t (K2, “Fpk 23
FERER A HITREL) Lo TV D, KOAEEFIEIC
RS L7 K Bl © 2 < BT Siv Tl v . LHUFIA
BFHEE L CHERMBETH S, L, HiioZBN
RENWZ EXHMMEERIETH Y . VEFRRLZ MR
JERT B0, BHEk=a 2 b 2RSS 5 EE %
LR D DMLEND D,

ST, ARBEICBNTHL Yy MIL%4 AL
LB HOBRFERE N L A HND L9 Ilkho T D,
F ¥ XY HFHNIBNTH L OFEMTIRY AN E
THEY ., KHERTHFEEISHIE LT EOMEMN T OB
ELUTHEEL TV o, i I & Bm 2 I k|
BEEMZOEZT2HA13E 0720, LF LBl T
FITX 52 L CEBRHBENAYTOTW—T, EHEETH
5720, K2 A MERREIZR D, KRBREIT> 725k H
VLR e 1, K B R C D - R TR TR B 32 00 A oD
BUO LA BB T sk Tl 288, EHAx v Y
AEPE A T 3 v Y RS I FE N BTN L, Sk 24
TR TR 20ha DIERTIT M T T, B v~ A
DI=dDE K= 2 bl E LT, O % 5T 728
FAIZ L BB WO, @mMPREARIC & 208, ARk
FHI, OB FAERAR R I & 2 MGEAEREE 23 &1 F
DAL YRE I U 7o B IR ST & EEEN A & 7o Tz,

AP AR BT 13 v Y B 2 080, < OWENH
0. AN T & RIS IAPNIC R SIS TR 5wk PN S iR
D 2) LRI AESRICIERE 2 IR FN 35 5 3z C [RIREES
MRS SR S, RSN TV D, 2B
Wi IR AT I iR 2 BRI R m T2 2 Ltk y 20
~B0%HAE T & B Z &R0 B FREAER 2 WA Z & T
RIS T L2 R MESN TSP T L,
FER A 85 L 0 AT 72 B RS TOBIGEIZ DV T O#H

HixD 72w,

fth 5 3 v~ O BURYE R TIEHE SR FRS I 72 D 2
ENEL | MEBBRICEZL OERE B I ENT D L
B LR, F ¥ XY ONEghsR R AR & =i
SRR CIEmA g, EOETIZITH 2 & CUHER o M5
HABRERWDTEDZ EDRKBORBFEEETCHDH
B AR (B o I Zh ok B R & 7 4% L b
L. HAE % &[RRI HERE 2 B & B2k L CRE DA T hEAEE)
T, KHAMEOMEMZ D Z N TE D Z ERWE
ENTND Y, Fx XY HBECOMERPBRIT PN E e
FETH D0, R OMEFRIRNEBIC /R 503, Zh
D AR 0D 1 T 0D TR AR A 2 C oD 8 A il 2 SR
DWTOHEIT DI, F2, KA O X v~ 4
BoRE SN mEIELR .

T TCARBTIE, EHHT v XY OB KA MRS
Fepli & U CBLHIK F R HU 45 12 35\ C IR hFA S B e e} %
FAN = AN S i I A U . GBI O HIEE, kB AR A o
BASTHEI LT, &5,

2. HERAE

(1) HEREK - RS - LES

D 2011 1%, (SR KK HEs U Y (K
100X 30m, 30a, @K1 (&M LiC), #&#F)4EH)
WA & X 20 T U ¢, 3RBR A2 S0 L 72, 2) 2012 4R,
WMETT AR O S 4ER E CHREFH (Fi4EF THh
REIG AT IE R ML BB A ) L7k R (i
W 30m DREFEIFY;, 40a, MR 7 A & (P Lic) | #f
HId/KHE Cd D KFBIE T B L) R & &
AR iBhE & x 20 L L. B A %M L7,

(2) fLEH

1) 2011 40k, FeAAEEEE (1 4k JK14 B, 11kW)
M 2 RN TR (1 #E JT-20 ) % — TF T 2
BRI L. BMNSIEEZ1T 22 X ) lIctk B Lz Bl B
HAPN SR (REARAS » 7S —T 4k DS50F B) %4835 L |

s : BKH L RSERRBRYS Bk R BBk H TR 3\ R 34-1

sor s PR IR S IRBEE BKAIBEKEHILE 4 TH 1-1
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L7z (R 1), SRIBTTB 2 0 Jiikg AT > 1z,
ERE, FAEA TIT o7, 2) 2012 fFiX, B3I/ m—7
77 % (K KL53Z %, 39kW) 12 i Hik oD A PN 4 it AE A4
(3 806 AR WA ST T B Su A PH-T302 | Ml A8 & S —T 4t
DSI00M &) Z#E5 L, A L= (X 2), EfixEa s
ks (K #f. PVH1-60LGX %) & v 7=,

1 Ji RN T OARBLR011 4E)

K2 ffEEr CodRILR2012 4F)
(3) HFEMEZE
Ty XY ORI E S S (YR EE ] (M 2HEY)
ZHW, 128 R ML A EZHWTEHE®E S 3.5 2
FEDOWZ JADBE 2 =oAL, ik L=, WidE
ELFEANCr—Z U Ax T, RREEMIC Y 1w
1 G OFAHARCTHIIE & [FIRFIC 2011 457 H 19 H, 2012
8 H 4 BICEAST CIEERAT o 72, A% 1%, 2011 4F
1% 3. 76 BR/mi (55 76cm. R 35cm) . 2012 4% 3.74
BE/nd (4R 70cm, BERT 38em) DFRIE TIT - 7=, 2011 £E,
2012 FEOOERE A - INFER XN ZEh, 8 H 1 H - 10 H 27
A.8H4H 10 18 ATHD, 2B, WEL L EME
V2 AL ER B A A A LT
(4) ERX DORERL
PR XL, O SHEIRX (2011 4F 14a(97.2x14.4m) |
2012 A 1la (30.5x36.1m) ). @MEHATX (2011 4 14a

(97.2x14.4m) , 2012 4E 17.1a (30.5x56.1m) ) D 2 [X % [A]
— SN E Lo, W S i A i ik g oo VR &
9em(2011 4), 12em(2012 4, @ A3ER L TW 7z EE<
BENCERE L, fifRZEEEIE 20.02011 4F), 17.6(2012
FkgN/10a (Wb ERAE) Th - 70, BEHZ
N-P,05-K,0=25-6-12% (&N DO > H Y =7 140 H X% A
7 39%, 7 EA RHLS60 H XA 7 12%) & v, EE
JETIT o 7c, 7B ARIEHEL, BKHE DA LD ¥ ¢
DOFES TN FFEZ B RE L, IEhFRERIEE oA 1272 -
TWA, EITKIFEIE A MR U, b6l % 5 & 26kg
N/10a (% 16.2+1B 6.2+ 18 3.6, #Zh M AREME ) & L7z,
7o BEAIE, 2011 ARG R T, 2012 AR5k 7
FHCVERR L. BT OBST TSR & b NS AE 2
1T T2 & VT T - 72,

(5) MeHEH

D VE¥ERESR « BANSMAE X O (ESE 3T & R 5
E¥RER A /M LT,

2 VEREIZ AR & HERERE L« VERL S L2 B DTEIRIZ DU
Tk &, WA LIAIE, REAREREE & 51 L7z,

NF X RXYDOAEF, IWNELOERBIE : ¥V D
ABTAEEHEPICRASES, RRIER., FoRER %3
E LTz, E70. IHER T H LB 28 e U, W2k - Boiis
TNE =GB XV EBREHEENE L, ERWINEE
B L7z (2012 oA), INEFHAL, HFREE O
W S ERZE 3 W LRI L, FEERER., BRkim. ERESA M
EL, EREEZREM L, 7235, 2011 FOEAT XK IXIRE
OWMFIZLDEBEARCIHELZ WG Lo, INEMRE
EATDIRN o1,

D) MERTE AR 0 1 B E O TS LA v Y ORRH
Gk b) &2 ofh (il + i) O AL RN HE w4
PRELL . FRERICAS, M ELZRE LT, miibHY
fER%e, i E, Eikd7-0 mEEHH L,

3. WERKRVOEEZE

(1) TE¥pEsE L e
2011 ARAZAT o 7 il FL YA PN 2% Jite A oD 1 2R Je OF
EERFMIZZNZE4, 0. 1Tm/s, 1.2h/10a TH o7z, F7=.
2012 AT o 7o 1T IR O WA PN S i AR OO 1R 23 B e OME3E
BEEIEE N E ., 0.44m/s, 1.0h/10a TH-o7-, 2011 4,
2012 FOME SILENZEI, 16.0, 17.3cm THY | Hje
EEIZZNEH, 9.0, 12.0em Tho72 (F1), Wb
HAEE DD MER S TE 72, 2011 4% 11kW o> 3 1780 4% Btk
ERWTZS, HAARRIZE O EEREN 0. 17Tn/s & (KK
RS L 7o 123, 62 OSBRI O VRS &l L T
W, 2012 R 7 u—F N7 X E W2 L CTEE
EEEFRETH o 7208, HPUNHER) 3@ 2 5 8 L CTHIL
MICTIEE LTclo, EEREOm LiZdbhol,
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=1 BMAFEEROEELREREEBBKR VREEE
LEESEES EARSK R U BERE RS e RE A B
FER | EERE | 1EEB5M MmEs #A £ MRS | RELYE HEREYE  REEL
m/s h/10a cm(*=SD) cm(=*SD) | cm(=*SD) kg/10a kg/10a %
2011 0.17 1.2 160(%£0.7) 460(=14) | 9.0(*0.7) 83.2 800 96.2
2012 0.44 10 17.3(£09) 195(£09) | 120(£0.9) 840 680 80.9

B ARSI E, 2011 4R 13 96. 2% S IFIFRREE Y Th - 7228,
2012 FITHEE DOFREN TN T B /UK E 0 | fiE &R E
D 80.9% L DTpinote (FR1), FDi=sH, 2011, 2012 4
EHRWANRITZENZEN, 23, 32%& T o7, 2012 4EITfE
L= I EAR T B L DS BN L L& 2 vz,
(2) F¥_XYDEFROILE

2011 FOBMNSHEAEKIFIEITRKIZH L 23% e L T
EBEVHNCAETNRRIFTHY . i 18 H%OEBALER
WL 1EEL, R, EREbICE»o, TDO%8HAT
N BEEROZNKIREMEOFERTH Y | IR H M
ThHIEDBEOWENEA L, TORDOAEE HMNSIE
JEXAMEITX A EE-72 (F2, K3) . EITXKIXEEC
F 0 R ATRE 2R IHE 315G D72 s o T2 A3 AN S i I X
TR K D AEEH 258 < IHERTRE T, HIBIETH 7%
FEERED 1.56kg Tho7- (£4) ., ZEHxv Vol
PPERFNI AR L Hm AR ET D720, BEHMTE D
HIFERMETH Y | NSRRI X0 IR 2 k5
%2 & Tl TR b RRE & 72 218 E A BT & D Al hE
PEDR S LTz,

x2 BAFHBEAFYAYDEBEDORIFTEZE (2011 F)

TEY., KMEOKERITEIL T\, o TINSNEE
1. IR 7R fEIETREE (T~10cm) & fEEEICT 5 2 & T,
B OFE: L0 2 IR R ESEH Y v N RETL
DIRHRBEONDL EEZ LT,

£4 BMAFHEENNEBROEZRRNELRECRIFT

By 488
=28

FERE | HRBREX EH RAREERE | RKER
#(*£SD) | em(*=SD) | cm(%=SD)

EAE18H |WANSEHEE | 85(+£05) | 11.0(x=10) | 265(+2.7)
3 1&1T 74(+05) | 9.0(%+08) | 21.6(*1.2)
EE448 |BARSEHERE | 21.1(20.7) | 31.3(43) | 605(+4.2)
#* 1817 19.1(£0.7) | 27.4(x25) | 530(£2.1)

FEDREKSA19H. 98 14BIZ1T27=(n=10),
®3 BARBELF v RAYDEBEORIFTTHE (2012 F)

FERE | HEBREX EH RRER | XKER
#(*£SD) | em(*=SD) | cm(*=SD)

EHE168 |BANSEHER | 9.7(£05) | 120(x=1.0) | 25.2(*2.1)
* 1&1T 9.8(+04) | 13.1(*=12) | 26.0(*2.0)
EHE30H |@ARSEHEAE | 188(204) | 200(%15) | 50.6(%5.2)
3 1817 19.3(£05) | 22.3(+1.1) | 509(£35)

E1)FEKX8H208. 9848217572 (n=10),
—J7. 2012 FE O AN Sft JE PITMEAT IS~ TERE 16,

30 HECHEERE, ®ilgL HICRS~00L o7 (£3) . £
7o IHEIR O ZE HEIL b 0 7 < BREEE I E O B O
DOFEERE T 1. 54kg SMEATXE D %D 7otz (F4)
CHUTMER R AR E K VK 20% 07 o - T & TR E 3
BENRRE LT b ERNERE 200 RELEZ LT
HEELOIEERI S BN EEZ BN, KIIBY
VEHAPN SN I D i BT B A& 18em & 0 #V Tem (2 L7274
WIAEB DRI | fEERENSEL 22 Z LN ME SN

. ZXRRINE fEEKE B BE BREE
R B gN/m kg/fB(£SD)| em om g/cm®
AN SRR - 156(£0.19) | 182 104 -
2011 | o _
817 - - - - -
2012 A HEAR 203 154(%£0.17) [ 187 122 069
1817 215 169(+£017) | 198 126 065

D RAELERSEREINFTMNSRILITO =,
F2) 20 FEDEITRIFREDETICLYNETEAMN 0T,

B3 FrAYDEBELHEHKAE (EHE 3T B, 2011
F£I9A8A. &£ EBITR. & BANFEHEER)

(3) WAPNSRHEARAS HE 8 A L T 5 2

2011 AE DO FRER 51K H 2 & OERHHIE R TH D720,
JEHEE ORI D7 < KBRS HFECh o7, £
BRI A RENVA | Ny I THoTz, BMNEREX
DT AEARBIEATIK LM% CH D P, mhid 72 0
&, 8RS e EIRR (R ) . 2o Gl
+HAM) & blcdenotz (5, K3)

2012 FF- O[B4 13 B 137K H T & 2 23 KA O VT A
2, WERETHRAEHL WY, MO R 1
HOL VY EHEER SN D, A BRI L[ T
HY, ALV B PERER T, ZOMIZANY B2
AXFTThole, MNERIBXIX, miEdH 7m0 HERAER
B, wmE, EEODEMEE DICEITR LY 7R
ZOMEMIIHICHEB CHE Th o (F6) . HBERLT
VI EE O A PN SRt AR D i AEAL i A OB FICT 5 &
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®5 BASEEOHERLICRIIIEZE

(BRiWEBIFE,. 2011 £ 9 A 7 HAE., T 3T B#KR)

S s HEARL MEEGYE
WEMBME  BBRE | nen mE-rohal | cumal SEBAH SEBAH
Ax/m A/m A/m(=SD) 1BiFtt g/m BiTEE | me/AR 1E1TEHE
" [ARE s 2.1 1449 147(%16) 91 0.6(04) 12 40(=+26) 7
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Braking Performance of a Tractor-Trailer Combination

Jun-ichi TAKEDA*, Takuya NUMAO?*, Shoji KOIDE*, Takahiro ORIKASA*, Hiroshi SHONO*

Abstract

The braking performance tests of a small size tractor-trailer combination were carried out on dried surface asphalt

road. The stopping distance for a tractor with rated power of 25 kW itself and the tractor-trailer combinations by

changing load on the trailer, initial braking speed of tractor and braking force of brake pedal. The results showed that

the stopping distance can be estimated within 5 m for the tests of initial braking speed of 20km/h. While the stopping

distance for tractor-trailer combinations estimated to be over 5 m for load conditions of 1.2 ton and 2.0 ton on the

trailer with initial braking speed of 25km/h.

[Keywords] tractor-trailer combination, braking performance, stopping distance
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Constituent Content Determination of Goat Raw Milk

Using Near-Infrared Spectroscopy (Part 3)

- Improvement of Prediction Accuracy -
Yuuto WU* + Mitsuhiko KATAHIRA** + Motoyasu NATSUGA** « Norio YOSHIDA**

Abstract
This paper presents our work, which is part 3, on constituent content determination of goat raw milk using near-infrared spectroscopy (NIRS) in visual-NIR

wavelength region 650-1100nm. In the previous papers, part 1 and part 2, we discussed the feasibility of NIRS to constituent determination of

non-homogenized goat raw milk as well as the fluctuation of milk constituents of the Japanese Saanen dairy goat. The objective of this paper (part 3) was to

try to improve the prediction accuracy by modifying optical layout for the measurement of NIR spectra. In order to get more informational NIR transmittance

spectra from milk, we powered up the output of light source significantly and increased the optical path length with a glass test tube of ¢15mm as the sample

cell, in comparison with the previous papers which the glass cuvettes of 2mm, Smm and 10mm thickness were used. Furthermore, in order to maintain milk

sample temperature, a hot plate and a cover were used during the spectral measurement. The reference values of milk constituents were measured by the

same Milkoscan 133B as in the previous papers. Data processing was also conducted by same software The Unscrambler v9.8 with partial least square

regression and full cross-validation method. As the results, the prediction accuracies for all considered milk constituents were improved significantly,

especially the prediction accuracy for protein content reached an acceptable level which is similar to the results reported in previous other studies.

[Keywords] near-infrared spectroscopy, goat, raw milk
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Fig. 1 Optical layout

Table 1 Reference values

Component Range Mean SD cv”
(%) (%) (%)

Fat 1.02 - 4.76 2.54 0.69 0.27

Protein 223 - 3.6l 2.87 0.26 0.09

Lactose 279 - 438 3.82 0.33 0.09

SNF 68 - 84 7.68 0.39 0.05

TS 8.84 - 12.71 10.22 0.77 0.08

* Standard Deviation
** Coefficient of Variation

Table 2 Calibration results

Component Wavelength range o 2 secv’™” .
(nm) (%)

Fat 800 - 960 70 0.66 0.38 5

Protein 654 - 950 72 0.69 0.14 9

Lactose 654 - 960 72 0.55 0.22 9

SNF 654 - 950 71 0.67 0.22 10

TS 654 - 950 70 0.75 0.37 5

* Number of samples

** Coefficient of Determination

*** Standard Error of Cross-Validation
**** Number of factors
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Fig. 2 NIR spectra of goat raw milk samples
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Fig. 3 Scatter plot of fat calibration
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In Situ Estimation of the Constituents of Green Soybean (Edamame) Pod using

Near-Infrared Transmission Spectroscopy

Michiru SUZUKT*,- Mitsuhiko KATAHIRA* - Motoyasu NATSUGA*
Abstract

‘We have been studying the estimation of the eating quality-related constituents of green soybean using a dedicated NIR transmission spectrometer for the
determination of constituents of a single pod of green soybean in order to establish quality assurance system. In this study we introduced the preliminary result
for a newly developed probe, which enables the in situ estimation of the constituents of green soybean. A total of five varieties/cultivars of domestically grown
soybeans were used in the study. An optical system, which consists of a spectrometer with the wavelength range of 650 — 1100 nm, a light source and a probe
with fiber optics, was used for the spectral measurement of green soybean standing in the field. The spectra were collected on three consecutive days, towards
the estimated optimum harvesting day. Sucrose and NRQ (ninhydrine reaction quantity, which has a high positive correlation with total free amino acids)
contents were determined for each kernel and the calibrations for these constituents were developed using The Unscrambler v9.2 (CAMO, Norway) with full
cross-validation. The light integration time was set to 3ms with the averaging of 10 and 100 in order to clarify whether the averaging time affects the
estimation accuracy or not. Results showed that the wavelength range of 750 — 960 nm was most optimum for the estimation for NRQ, however the accuracy,
R?=0.50 and SECV=0.43, was inferior to our previous research using dedicated transmission spectrometer in the laboratory and was not applicable to the in
situ estimation of green soybean constituents. There were supposedly several reasons for the poor result including the effect of direct sunlight, unstable sample
presentation and so on. We will conduct further study with improved optical layout and the sample presentation.

[keywords] near-infrared spectroscopy, green soybean, sucrose ,NRQ, in situ
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[Hot air drying characteristics of sweet potato using moisture sorption isotherm analysis

and its quality changes during drying |
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