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Features and utilization of fish silage made from salmon bowels
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Abstract

Treatment of salmon bowels at pH 4.2 or less
with formic acid was examined as a method for
preparing silage for storage at room temperature.
This fish silage could be stored for over O year at
room temperature. Although a pig preferred its
usual feed to the fish silage in a cafeteria system
test, it ate the fish silage if it was given alone. In
addition, when used as a liquid fertilizer at O :500
dilution, it increased the biomass in all tested vege-
tables 1.2-fold over control. We therefore propose
acid treatment of salmon bowels as a low energy
and low cost method for preparing silage or liquid
fertilizer.

Key words[ Fish silage, Salmon bowels, Formic acid
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The utilization of tofu whey from the tofu-making process

Michiyuki KoJima® and Masaru AovamA®
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Abstract

In the current studies, we found that addition
of 0.03 ml acetic acid to 100 ml soy milk caused it
to solidify when autoclaved for 15 min at 1210 .
The whey remaining after this process is light yel-
low in color, has a pH of approximately 4.0, and
acted as an effective medium for culturing lactic
acid bacteria. To investigate the potential of the

solidified protein as a feed for domestic animals,
the protein was fed to a Holstein cow over a week
and was usually more than 95% consumed. These
studies show that the acid treatment technique
could also allow use of waste water (tofu whey)
generated in the tofu-making process for culturing
lactic acid bacteria. Finally, acid treated tofu whey
and lactic acid bacteria were added to tofu residue
(OKARA), and it was possible to extend the stor-
age period of the tofu residue by over O days.

Key words Tofu making, Tofu whey, Acetic acid

treatment, Lactic acid bacteria. Ferm-
entation, OKARA

Res. Bull. Obihiro Univ., 25 (2004 ): OO O
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Road kills of medium- and small-sized mammals, reptiles
and amphibians in eastern Hokkaido

Hisashi Yanacawa and Masae AKISAWA
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Introduction

Roads are infrastructure indispensable to modern
life, but they also have a tremendously negative
impact on the environment. Often, roads become
negative structure, especially to wildlife, fragment-
ing habitats and movement routes and causing
road kills and injuries.

Traffic accidents, and in particular car accidents,
are one of the most prevalent direct human-caused
forms of wildlife mortality (Banks 1979). In fact,
according to a survey investigating causes of death
for wild birds in eastern Hokkaido, collisions with
cars are the leading causes of death along with
window collisions, and rare species such as
Blakiston's Fish Owl (Ketupa blakistoni) and Gos-
hawks (Accipiter gentilis) are also killed in such
collisions (Yanagawa 1993, Yanagawa & Shibuya
1996). Meanwhile, traffic accidents involving wild-
life may also occasionally lead to serious accidents
resulting human death or injuries. In that respect,

several studies have been conducted on accidents

involving large animals like Sika-deer (Cervus
nippon)(Tamada & Matsuda 1994, Noro & Yanagawa
2002).

Studies on road kills of wildlife and measures
against them are urgently needed both from the
standpoint of wildlife and human life protection,
yet no satisfactory studies have thus far been con-
ducted. Since road Kills of medium- and small-sized
mammals, reptiles and amphibians are less likely
to result in human injuries, some studies conducted
on the mortality of such animals merely report on
accidents involving one or more cases for each spe-
cies (Kawabe et al. 1999 , Kawabe & Nakaoka 2000,
Akisawa & Yanagawa 2000, Kawabe & Tanaka
2003), and few of them provide a general under-
standing of the accidents and possible preventive
measures. This report therefore describes the cur-
rent condition of traffic accidents involving me-
dium- and small-sized mammals, reptiles and am-

phibians in eastern Hokkaido, northern Japan.

oooooooooooooooa
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Results and Discussion

At first, data were collected by regularly inspect-
ing predetermined routes, which did not provide a
sufficient amount of data. For this reason, dead
animals were thereafter collected with the help of
information provided by many peoples: teachers,
graduate and undergraduate students at Obihiro
University of Agriculture and Veterinary Medicine;
Wild Bird Society of Japan, Tokachi; The Red
NGOs

Squirrel Club; members of environmental

oooo oo

such as the Nature Conservation Society of
Tokachi; workers from the Tokachi Subprefectural
Office; municipal government workers from Obihiro
and other cites. Therefore, data collection efforts
were not consistent throughout the period of the
study, and relative comparisons such as the ratio
of mortalities to total travel distance are not avail-
able. But for now, this is believed to be the best
data ever gathered regarding traffic accidents in-
volving wildlife.

Table 1 shows the number of medium- and small-

Tablel. Number of road kills of medium- and small-sized mammals, reptiles and amphibians recorded in eastern Hokkaido, from April 1996 to March 1998.

Month

Scientific name 3 = M A M 3 3 A S 5 N Total
MAMMAL
INSECTIVORA
Sorex gracillimus O O O O m] m] m] m] 1 3 O O 4
S. caecutiens O O O 1 O O 3 2 5 2 O o 13
S. unguiculatus O O O 1 2 7 10 44 66 22 O O 152
Unidetified shrew O O O O O O O O 7 1 O O 8
CHIROPTERA
Myotis frater O O O O O O O O 1 O O O 1
Plecotus auritus O O O O O O O 1 O O o o 1
Murina ussuriensis O O O O 1 O 1 O O O O O 2
Unidentified bat O O ] ] m] m] m] 2 O 0 0 O 2
LAGOMORPHA
Lepus timidus O O O O 1 3 ] ] ] O O O 4
RODENTIA
Sciurus vulgaris 4 6 8 4 3 7 12 11 17 12 6 4 94
Tamias sibiricus 0 0 0 0 1 0 2 10 4 2 o o 19
Pteromys volans O 1 O O O O O O O O O O 1
Clethrionomys rufocanus O O 1 O O 2 1 2 4 1 1 O 12
Apodemus argenteus O O ] ] m] m] m] O 1 0 0 O 1
A. peninsulae O O O O O O O 2 O O O O 2
A. speciosus O O O O ] m] 1 1 1 O O O 3
Rattus norvegicus O O O O 2 2 1 3 5 4 4 1 22
R. rattus O O ] ] m] m] m] 2 2 0 0 O 4
Mus musculus O O O O O O O O 2 O O o 2
Unidetified mouse 1 O O O O O O O O O o o 1
CARNIVORA
Vulpes vulpes O 3 5 7 9 8 17 12 9 8 4 3 85
Nyctereutes procyonoides O O 1 2 1 1 1 1 2 O O 10
Martes zibellina O 2 O 1 O O 2 O O O o 1 6
Mustela itatsi O O O 1 O m] O O O 1 | ] 2
M. nivalis 1 O ] ] m] m] m] O O 0 0 O 1
M. vison 0 0 0 0 0 1 0 1 1 0 0 u] 3
Mammal total 23 spp. 6 12 15 17 20 31 51 94 127 58 15 9 455
REPTILE
Takydromus tachydromoides O O O O O O O 1 O O O O 1
Elaphe climacophora O O O O 1 2 ] 3 3 O O O 9
E. quadrivirgata O O O O O 1 O 1 O 0 O O 2
E. conspicillata O O ] ] m] m] 2 O 2 ] O ] 4
Unidentified snake 0 0 0 0 0 0 0 1 0 0 0 u] 1
Reptile total 4 spp. 0 0 0 0 1 3 2 6 5 0 0 0 17
AMPHIBIAN
Hynobius retardatus O O O O O O O 1 4 O O O 5
Rana pirica O O O 858 18 7 3 19 94 45 O O 1044
Hyla japonica O O O O O ] 1 O 1 0 0 O 2
Amphibian total 3 spp. 0 0 0 858 18 7 4 20 99 45 0 0 1051
Total 6 12 15 875 39 41 57 120 231 103 15 9 1523

— 10—
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sized mammals, reptiles and amphibians found dead
in the
Tokachi area, over a period of two years between

on roads in eastern Hokkaido, mainly
April 1996 and March 1998. Large mammals such
as Brown Bears (Ursus arctos) and Sika-deer and
pets such as dogs (Canis familiaris) and cats (Felis
catus) were excluded from this survey. Those
found of with no visible external injuries or bruises
and therefore considered to have died from other
causes were also excluded from these data.

Collected mortalities revealed 23 species of me-
dium- and small-sized mammals killed in traffic. It
was also discovered that, with the exception of bats
whose habitat distribution and number of species
are unknown, most species were killed in road acci-
dents. Only four species with relatively limited
habitat distribution (high-altitude, high-latitude)
were not recorded as road Kkills in this survey:
Pikas (Ochotona hyperborea), two rare species of
voles (Clethrionomys rutilus and C. rex) and Er-
mines (Mustela erminae). However, other survey
has reported on a Pika killed in traffic accident in
the southern Tokachi area (Kawabe & Nakaoka
2000).

One hundred fifty-two dead Big-clawed Shrews
(Sorex unguiculatus) were recorded, the highest
number collected among medium- and small-sized
mammals. Most of them were found in the fall be-
tween August and October. Considering the fact
that many Big-clawed Shrews die of natural causes
in the fall, this number may include bodies run
over after they were already dead. Therefore, it is
highly probable that the estimated number of Big-
clawed Shrews is higher than the actual number of
road Kills.

The second highest after Big-clawed Shrews were
Red Squirrels (Sciurus vulgaris), with 94 road
kills.
However, as they often walk on the ground to

Red squirrels are fundamentally arboreal.

feed, store and move, they are frequently involved
in road Kills. For example, in Minnesota in the
USA (Sargeant & Forbes 1973), the top three spe-
cies which died in traffic accidents all belonging to
the squirrel family. Among them, the Thirteen-
lined Ground Squirrel (Spermophilus tridecemli-
neatus) is a terrestrial squirrel but the remaining

two species (Gray Squirrel, Sciurus carolinensis and

Fox Squirrel, S. niger) belonging to the arboreal
squirrel family. In eastern Finland (Korhonen &
Nurminen 1987), the Red Squirrel , which is a sub-
species of the same species as the Red Squirrel of
Hokkaido, were the most likely animals to be in-
volved in traffic accidents after the Hedgehog
(Erinaceus europaeus) and the Arctic Hare (Lepus
timidus).

Traffic accidents involving Red Squirrels were
less frequent in winter and spring and more fre-
quent in summer and fall. Increases in the number
of accidents seem to involve more than one factor,
including squirrel factors (e.g. change in the num-
ber of individuals crossing roads due to changes in
population size and activity level) and human fac-
tor (e.g. changes in traffic volumes and in automo-
bile speeds). The reasons the accidents were less
frequent in winter and spring may be due to the
human factor in that automobile speeds are slower
due to snowy or ice-bound roads, and the squirrel
factor in that the activity ranges of squirrels are
limited in theses seasons due to increased consump-
tion of stored food. On the other hand, the reasons
that traffic accidents are more frequent in summer
and fall are probably due to the fact that traffic
volumes and automobile speeds increase in these
seasons; the fact that squirrel movements increase
due to increases in their population size as a result
of addition of new-born individuals and due to the
subsequent dispersion of theses individuals; and the
fact that squirrels travel more to collect food for
strage and for other activities (Yanagawa 1998).

Accidents involving Red Foxes (Mulpes vulpes)
came in third. It is believed that the high number
of Red Fox death not only reflect its large popula-
tion, but also its feeding behavior; that is, their de-
pendence on people for food by approaching
roadway to obtain food from sightseers (Tsukada
1995). Many dead foxes were found in July and
August, many of which were thought to be young
foxes born in the same year judging by the size of
their bodies (adult: 9, young: 13, age unknown: 7).

Mortalities of theses top three species were sig-
nificantly high in comparison with other mammals,
accounting for 72.7% of the total number of me-
dium- and small-sized mammal casualties. Other
species found in relatively large numbers (ten or
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more mortalities) among medium- and small-sized
mammals were as follows: Brown Rats (Rattus
norvegicus), 22 mortalities; Siberian Chipmunks
(Tamias sibiricus), 19; Laxmann's Shrews (Sorex
caecutiens), 13; Bedford's Red-backed Voles (Cleth-
rionomys rufocanus), 12;and Raccoon Dogs (Ny-
ctereutes procyonoides), 10.

Regarding reptiles and amphibians, among thise
species inhabiting the Tokachi area, only three spe-
cies were not confirmed as road kills: Red-eared
Turtles (Chrysemys scripta),
(Agkistrodon
(Eumeces latiscutatus). It is thought that the three

Japanese Mamushis
blomhoffii) and Japanese Skinks

species only have one habitat in the Tokachi area
(Sato 1992), so it can be easily imagined that they
live in a very small area with minor populations.
Overall, road Kills of reptiles were low, with only
17 mortalities, all of which were found between
May to September.

For amphibians, a great majority of the
mortalities were Ezo Brown Frogs (Rana pirica)
with 1,044 cases, accounting for 99.3% of all am-
phibians mortalities. Few other species were found
in the course of this survey. Accidents involving
Brown Frogs were apparently affected by seasonal
factors, with the peak being in the spring and fall.
Spring, in particular, claimed the largest number
of mortalities, probably because of migration for
breeding during this season (Akisawa & Yanagawa
2000). The peak in fall is probably due to migration
for hibernation.
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with English summary]

ABSTRACT

Road kills of medium- and small-sized mam-
mals, reptiles and amphibians were surveyed in
eastern Hokkaido, northern Japan. Four hundreds
and fifty-five carcasses of medium- and small-sized
mammals, 17 carcasses of reptiles and 1051 car-
casses of amphibians were collected from April 1996
to March 1998. In mammals, the species with the
highest number of casualties due to traffic acci-
dents was the Big-clawed Shrew with a total of 152
killed, followed by Red Squirrel (94) and Red Fox
(85). Road Kkills of reptiles were low, with only 17
mortalities of four species. In amphibians, a great
majority of the mortalities were Ezo Brown Frogs
with 1,044 casualties.

Key wordsd Road kill, Mammal, Reptile, Amphib-
ian, Japan
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Summary

In order to clarify cold adaptation phenomenon
of the
Sclerotinia trifoliorum, the properties of polygalact-

psychrotrophic facultative snow mold
uronase (PGase) activity produced in 500 -and 200 -
culture were examined in the crude extracts. S.
trifoliorum was cultured in the alfalfa medium at
50 for 160 days and at 200 for 45 days. The
PGase activities in the crude extracts of the 50 -
and 200 -culture were 30.8+ 0.4 U/mL (Extracted
volume, 462 mL; Total activity, 14 200 U ), 36.5+
0.9U/mL (Extracted volume, 454 mL; Total activity,
16 600 U), respectively. It was shown that PGase
production did not remarkably decrease in the low-
temperature environment. After desalting of these
crude extracts by the Bio-Gel P-6 DG gel filtration
chromatography, the properties of PGase activities
of the 500 -and 200 -culture desalting fractions were
examined. As to the temperature dependence, the
optimum temperature for the enzyme reaction at
pH 4.5 was 500 for both 50 -and 200 -culture.
Both cultures were compared by the relative activ-
ity against the activity at 5000, and both depend-
ency-curves almost agreed within an experimental
error. In the thermostability, compared with the 20
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O -culture by remaining activity, the 50 -culture
PGase activity showed slightly more instability at
150 -3500, but a little more stability at 450 -5500 .
For the pH dependence, the optimum pH of 50 -
culture PGase activity was 4.5, and 200 -culture
was 4.0. Therefore, this fact shows that PGase
isoenzymes produced by 500 -and 200 -culture were
different from each other.

Key words[ Sclerotinia trifoliorum; psychrotroph;
polygalacturonase; cold adaptaition;cell
wall degrading enzyme
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OO00dO000O0O0gdgO Sclerotinia borealis
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o0 Ooooo ocoooo o"0&0 OO0
Growth of the psychrophilic snow mold Sclerotinia
borealis on the agar under xerophilic conditions.

Yoshitada Namikawa, Tsuyoshi WATANABE,
Izumi SaiTto’ and Toshihide Takasawa
(00020040 0O 300)
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Summary

Growth of psychrophilic snow mold Sclerotinia
borealis on the potato dextrose agar (PDA) culture
was remarkably promoted by adding 0.25M and
also 0.5M D-mannitol, either when the sclerotium
was transplanted and when the hypha was
innoculated. The promoting effect was greater
when the hypha was cultivated than in the case in
which the sclerotium was cultivated. The growth
speed for PDA medium quantity per unit area
where the medium volume was large (20mL) was
faster than the case of small amount (10mL) .

Key wordsO Snow mold Sclerotinia borealis, Xe-
rophilic, D-mannitol, PDA, Psychrophilic.
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decreased duration of p38 mitogen-
activated protein kinase phosphorylation

T cell subpopulations mediating in-
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High-level expression of truncated
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Isolation and characterization of mini-
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The 2003 Academic Year
Index of Master's Theses for
the Graduate School of Obihiro
University of Agriculture and

Veterinary Medicine

Master's Course of Animal Production
and Agricultural Economics

.STUDY ON CONTROL OF EXCRETION PLACE BY

INDUCING CATTLE TO AUTOMATICALLY MOVE
TO FEEDING STATION

(Tuyarile, Animal Husbandry and Sustainable Eco-
nomic Systems)

.Studies on Somatic Cell Nuclear Transfer by

Intracytoplasmic Injection using Bovine and Porcine Oocytes
(Sachiko IKUMI, Animal Genetics and Reproduction)

.Studies on In Vitro Maturation of Porcine Oocytes

Using a Defined Medium and Developmental Capacity
after Intracytoplasmic Sperm Injection
(Rie KISHIDA, Animal Genetics and Reproduction)

.Genetic parameters of random regression models for

weight data of Large White pigs
(Junpei TAKEUCHI, Animal Genetics and Reproduction)

.Follicle Development and Corpus Luteum Formation in

the Cow
O A local blood flow using color Doppler ultrasonography [
(Kengo HAYASHI, Animal Genetics and Reproduction)

.Analysis of factor starting the cascade for Luteolysis

Using Cultured Bovine Granulosa Cells and Endothelial
Cells in vitro -Nitric Oxide expression and the effect
on progesterone secretion-

(Misato HAYASHI, Animal Genetics and Reproduction)

.Comparison of Homogeneity and Heterogeneity of Re-

sidual Variance in Random Regression Test-Day Mod-
els for Japanese Holsteins
(Chie FUJII, Animal Genetics and Reproduction)

IMPROVEMENT ON
DAIRY CATTLE USING THESOMATIC CELL SCORE
(Shinya MIURA, Animal Genetics and Reproduction)

Effect of nisin,3 1-4galacto- oligosaccharide and
L-cysteine on ruminal nitrate reduction and methane
production

(Takeo KOBAYASHI, Animal Metabolism and Physiology)

Effects of rumen-bypass starch on plasma GH concen-
tration and milk yield in lactating cows
(Yuki NISHI1ZO, Animal Metabolism and Physiology)
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.A STUDY ON THE

.Effect of intravenous injection of recombinant bovine

leptin on feed intake, plasma concentrations of GH,
and metabolites in fattening Holstein cull cows
(Masashi WATANUKI, Animal Metabolism and Physiology)

Studies on Evaluation the of Potato By-Products
Based Silage as Feed for Beef Cattle
(Pen Bunthoeun, Animal Metabolism and Physiology)

On the Selection Criterion and characteristics of ¢ -di
vergence Statistics
(Yoshihisa MATSUBARA, Farm Management)

Identifying the Factor of Waste-Restrain-Behavior-
Charged Local Government Case-

(Tomoyuki KAWAUJIRI, Agricultural Policy and Re-
source Economics)

0 LAUGHTER HOUSEHOLDS IN PIG DISTRIBU-
TION CHANNELS IN VIETNAM

(NGUYEN HOA THI MINH, Agricultural Policy and
Resource Economics)

Master's Course of Agro-Environmental Science

.In vitro shoot proliferation of Fraxinus lanuginosa

Koidz. And Acclimatization of Prunus nipponica var.
kurilensis WIL. Using Covering Materials
(Akifumi AZUMA, Crop Science)

.Breeding Potential of Spelt Wheat, Triticum spelta

and Mapping QTLs for Domestication Traits In Dip-
loid Wheat, T.monococcum
(Ikumi ONISHI, Crop Science)

relationships among vegetative compatibility
groups using the  -tubulin gene of Verticillium dahliae
(Kimihiro TAKANO, Crop Science)

. Ecological investigation of the Ribes triste Pallas
population and developing micropropagation method
(Munehisa MIYAKI, Crop Science)

.Mapping QTLs Responsible for Grain Dormancy in Wheat

(Masahiko MORI, Crop Science)

EVALUATION OF FEEDING
VALUE OF POTATO PULP SILAGE FOR RUMINANTS
(Keita IKEHATA, Grassland Science)

.IMPROVING THE PRESERVATION QUALITY OF POTATO

PULP BY ENSILING AND ADDITION OF INOCULANTS
(Okine Abdulrazak Addy, Grassland Science)

.THE STUDY ON THE EFFECT OF FISH WASTE TREATED

WITH BACILLI ON DIGESTION OF FEED AND SUPPLY OF
LONG CHAIN FATTY ACIDS IN RUMINANTS
(SHIN Insun , Grassland Science)

.Habitat selection by bats (Chiroptera : Vespertilionidae)

along streams in central Hokkaido,Japan
(Takumi AKASAKA, Preservation and Management of Ecosystems)
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81

Requirements for Denning under the Suburban Environment
by the Red Fox in Hokkaido (Vulpes vulpes schrencki)
(Takako IKEDA, Preservation and Management of Ecosystems)

Regeneration pattern depending on intra-and inter-
specific relationships between canopy trees and juve-
niles among dominant species in a swamp forest

(Tetsuya OSAKA, Preservation and Management of Ecosystems)

Colonization patterns and effects on host plant growth of
root-symbiotic fungi isolated from soybean and buckwheat
(Sachie KAMO, Preservation and Management of Ecosystems)

The effect of forest fragmentation on movements of
the flying squirrel

(Kumiko KISHIDA, Preservation and Management of
Ecosystems)

Sensitivity of woody plants to light for maturity

:a comparison among growth forms

(Kayoko SATOH, Preservation and Management of
Ecosystems)

Circadian Rhythm of Resistivity to UV Radiation and
Antioxidant Capacity in Euglena
(Aoen Bolige, Preservation and Management of Ecosystems)

Development and regeneration of remnant secondary
forests of Quercus dentata
(LIAN FENG, Preservation and Management of Ecosystems)

Study on improvement of cow-houses environments
and stimulation composting by microbial materials
(Toru SAKAI, Land Resourse Science and Engineering)

Effect of application Tokachi zeolite on the behavior of
fertilizer nutrients and growth and yield of crops
(Makoto TAKEI, Land Resourse Science and Engineering)

Study on the Actual Status Spatial Variability
Analysis of Heavy Metals in Different Field Soils
(Yu Lan, Land Resource Science and Engineering)

Fundamental Studies on a heat monitoring system
using the mounting of dairy cows

(Shunsuke YAMAMOTO, Engineering in Agricultural
and Biological Systems)

RESEARCH ON CONSTRUCTION OF THE ENVIRON-
MENTAL PRESERVATION TYPE CIRCULATION AGRI-
CULTURAL SYSTEM BY THE BIOGAS PLANT

(Yukio WATANABE,

Engineering in Agricultural and Biological Systems)

Fungi survival during mesophilic and thermophilic
anaerobic digestion: Influence of Temperature on an-
aerobic growth of Verticillium dahliae and Fusarium
oxysporum in digestion of dairy cattle slurry
(NDIAYE Mame Faballa,

Engineering in Agricultural and Biological Systems)
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Master's Course of Bioresource Chemistry

.Genetic studies of Lactate Dehydrogenase Genes from

Rhizopus oryzae
(Akane IMAI, Applied Life Science)

.Studies on lipids in Rhizopus oryzae in relation to lactic

acid fermentation and lactic acid tolerance
(Yuuki YAJIMA, Applied Life Science)

.Physiology and Biochemical Analysis of the Functional

Ingredient Contained in Adzuki
(Shinji YAMASHITA, Applied Life Science)

.Studies on Lipophilic Compounds in Fermented Products

Made from Foodstuffs Harvested in Tokachi District
(Musa Renaguli, Applied Life Science)

.Antimicrobial Compound from Bacillus subtilis for the

Suppression of Potato Scab Disease
(Naomi SUGIMOTO, Applied Molecular Biology)

.Effect of 2,4-D on Morphogenesis in Carrot Somatic

Embryogenesis
(Toshiaki NAKASAKA, Applied Molecular Biology)

.Biochemical Studies of Cell Wall Degrading Enzyme, the

Polygaracturonase Produced by the Psychrotrophic Facul-
tative Snow Mold Sclerotinia trifoliorum
(Tsuyoshi WATANABE, Applied Molecular Biology)

.Screening of Genes Affected by Treatment with2,4-D in

Carrot Somatic Cell
(Haruka YABUKAMI, Applied Molecular Biology)

.Evaluation of characteristics of hyposalt pickle of stored

cabbage by freezing tolerance and respiration measurements
(Toru TAKABAYASHI, Food Science and Technology)
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Methods
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