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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 (TiO2-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 TiO2-Ap 

solution were assayed at 25oC (UVA intensity of 0.8 mW cm-2). Microbial populations of the E. coli and B. subtilis with 15.0 % w/v 

TiO2-Ap solution or with 0.0 % w/v TiO2-Ap solution combined with or without UVA irradiation were carried out. Remarkable 

disinfection was indicated under the condition of 15.0 % w/v TiO2-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 TiO2-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 TiO2-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 TiO2-Ap would be beneficial disinfection method in postharvest facilities.  

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

GAP
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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 fundamental 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) 

(R2 = 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 (R2 = 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–N) 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         

in Tashirotai Area 
-Estimation Method of Cover Hairy Cat’t Ear Using Mixel Image- 

Yuta KOIZUMI* Katsuyuki TANAKA** Yumiko SUZUKI** Toshihiro SUGIURA** Hideo MINAGAWA** 

 

Abstract 
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Effects of Salt Stress on Paddy Rice with Photosynthesis 
Factors of Low Photosynthetic Activity and Responses of Stress Reduction

Shota WATANABE* Katsuyuki TANAKA** Hideo MINAGAWA**

Abstract 
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Effect of a Fertilizer Application Localized Deep Placement on Commercial 
Cabbage Cultivation 
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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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Application of Bio-ethanol Fuel to Riding Type Rice Transplanter 

Mounted with a Gasoline Engine  
 

Masanori SAITO Hayato SHINDO Keiji SASAKI Tatsuo FUJIMURA Junichi TAGUCHI  

 
[Keywords] bio-ethanol fuel, riding type rice transplanter, working time fuel consumption 
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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, 5mm 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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Table 2
r2=0.66 SECV= 0.38% r2=0.69  

SECV=0.14% r2=0.55  SECV=0.22% SNF r2=0.67  
SECV=0.22% TS r2=0.75 SECV=0.37%  

Diaz-Carrillo 10) Elena Albanell 11)

Diaz-Carrillo r2=0.91 SEP=0.26%
r2=0.92 SEP=0.15% r2=0.92 SEP=0.09%
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TS

1100nm

 
 
 
 

 
 
 

 
 

1100nm

Diaz-Carrillo

Elena Albanell 0.3mm

1100nm

 
1100nm NIR

Tsenkova 6) NIR

Mean SD*

(%) (%)
Fat 1.02 - 4.76 2.54 0.69 0.27
Protein 2.23 - 3.61 2.87 0.26 0.09
Lactose 2.79 - 4.38 3.82 0.33 0.09
SNF 6.8 - 8.4 7.68 0.39 0.05
TS 8.84 - 12.71 10.22 0.77 0.08
* Standard Deviation
** Coefficient of Variation

Range
(%)

Component CV**

SECV***

(%)
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

Component
Wavelength range

(nm)
n* r2** nF****

Fig. 1 Optical layout 

Table 1 Reference values

Table 2 Calibration results
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Fig. 2 NIR spectra of goat raw milk samples 

 

 
Fig. 3 Scatter plot of fat calibration  

 

 
Fig. 4 Scatter plot of protein calibration  

 

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

re
fe

re
nc

e v
al

ue
 (%

) 

NIRS predicted value (%)

n = 70
r2 = 0.66
SECV = 0.38%

2

3

4

2 3 4

re
fe

re
nc

e v
al

ue
 (%

)

NIRS predicted value (%)

n = 72
r2 = 0.69
SECV = 0.14%

87



 
Fig. 5 Scatter plot of lactose calibration 

 

 
Fig. 6 Scatter plot of SNF calibration 

 
Fig. 7 Scatter plot of TS calibration 
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In Situ Estimation of the Constituents of Green Soybean (Edamame) Pod using 

Near-Infrared Transmission Spectroscopy 
Michiru SUZUKI*, 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, 

R2=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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Measurements of Air Dose Rate by a Car-borne -ray Survey System,KURAMA
Ichiro ARAKAWA Minoru TANIGAKI
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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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