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Abstract
In this study, methods for cryopreservation of shiitake (Lentinula edodes) mushroom strains (ANCT-05072, ANCT-05152,

NBRC 30877 and NBRC 31864) at —20°C were investigated using mycelium agar discs soaked in 40% (w/w) saccharide
aqueous solutions (e.g. glucose, maltose, sucrose, trehalose and fructose) as cryoprotectants. The discs were incubated with the
solutions at 7°C or 25°C for 24 h before freezing. In comparison with samples that were not pre-treated (i.e. not incubated before
cryopreservation), the survival rates of most shiitake strains were improved by pre-treatment with the solutions. Results differed
according to the combination of strain and solution; however, there was a tendency for superior survival rates when pre-treated
at 25°C rather than at 7°C. Following pre-treatment with a maltose aqueous solution, the survival rate of the three strains other
than NBRC 30877 was 100% over 16 weeks when incubation was at 25°C; survival was 100% over 4—10 weeks with incubation
at 7°C. Although mycelial reproduction from the mycelium agar discs on potato dextrose agar plates was delayed after storage
at —20°C for 10-16 weeks, there was no change in the mycelial growth ability of all four shiitake strains. The effects of the
aforementioned pre-treatment were similar to those previously reported for hiratake (Pleurotus ostreatus) strains combined with

40% (w/w) glucose aqueous solution and cryopreserved at —20°C for 10 weeks.
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Abstract

Objective: This study aimed to investigate the effects of 4-week continuous consumption of mulukhiya (Corchorus olitorius)-

derived dietary fiber (MDF) on immunity in healthy Japanese adults experiencing daily fatigue.

Methods: We conducted a randomized, double-blind, placebo-controlled, parallel-group comparison study from December
13, 2019 to March 24, 2020 in 22 healthy Japanese adults who were experiencing daily fatigue. The subjects were randomly
allocated into the MDF (77 mg/tablet of dietary fiber) or placebo groups (n = 11 per group) using a computerized random number
generator. Subjects consumed 30 tablets of either the MDF or placebo food daily for 4 weeks. Scoring of immunological vigor
(SIV) was set as the primary outcome, and the subscores of immunity test and subjective symptoms (i.e., Likert scale method)

were set as secondary outcomes.

Results: The number of subjects finally analyzed according to the protocol dataset was 9 from the MDF group (4 men, 5 women)
and 8 from the placebo group (4 men, 4 women). Compared with the placebo group, the measured values and changes from the
baseline at 4 weeks after the start of the test food consumption of the SIV were significantly higher in the MDF group (P < 0.05).
There was no significant difference between the groups in the subscores of immunity test and subjective symptoms throughout

the test period. Furthermore, no adverse events were reported.

Conclusions: The consumption of MDF-containing food for 4 weeks resulted in an improvement in immune system balance in

healthy Japanese adults who were experiencing daily fatigue.
Trial registration: UMIN-CTR: UMINO00038687

Funding: AOTSUBU CO., LTD.
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I. Introduction

The immune system acts as a defense mechanism
by recognizing and eliminating foreign substances,
pathogens such as viruses and bacteria, and abnormal cells
such as cancer cells. However, when immune function
is weakened for any reason, it can be a factor for the
development of diseases such as infectious diseases and
cancer. It is known that immune function declines with
age, mainly owing to a decline in the function of acquired
immunityl). The acquired immunity system develops
rapidly after birth, peaking at puberty, and then beginning
to decline in one’s 20s. Acquired immunity typically
declines to approximately 50% of its peak in one’s 40s
and to approximately 10% in one’s 70s". The immune
system not only protects the body from infections and
cancer, but also plays a role in the development of
atherosclerosis and is closely related to the development
of various age-related diseases”. In addition, it has been
suggested that the immune system works in concert with
the neuroendocrine system as a countermeasure against
stress, and there is an association between the intestinal
environment and psychiatric disorders”. Therefore,
inhibiting the decline in immunity with aging is believed
to contribute to the maintenance of physical and mental
health and is expected to be a useful approach for
extending healthy life expectancy and improving quality
of life.

The test food used in this study, mulukhiya-derived
dietary fiber (MDF)-containing food (AOTSUBU), is
made from 100% mulukhiya (Corchorus olitorius). In
our previous study of 2-week continuous consumption
of MDF-containing food in healthy Japanese adults
conducted in 2019, stool frequency and stool volume
increased significantly in the MDF group compared
with the placebo group3>. In addition, the occupancy rate
of Clostridium cluster 1V, a type of butyrate-producing
bacteria, and the fecal n-butyric acid level were
significantly increased in the MDF group compared with
the placebo group”. Clostridium cluster IV is known to
act in an anti-inflammatory manner and contributes to the
maintenance of intestinal immune homeostasis through
the production of butyrate4). Because the intestinal tract is

the largest immune organ in the body and is where 70%
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to 80% of immune cells accumulate” , the consumption of
MDF-containing food was expected to improve immunity
in healthy subjects through an increase in Clostridium
cluster IV. Hence, the current study aimed to investigate
the effect of 4-week continuous consumption of MDF-
containing food on immunity in healthy Japanese adults

who were experiencing daily fatigue.

I1. Materials and Methods
1. Study design

This was a randomized, double-blind, placebo-
controlled comparison study, and the allocation was
based on a 1:1 ratio. This study was approved by the
Ethics Committee of Takara Clinic (Medical Corporation
Seishinkai, Tokyo, Japan; Approval ID: 1911-1911-ATO1-
01-TC; November 19, 2019) and registered at the
University Hospital Medical Information Network
Clinical Trial Registry (Registry no. UMINO00038687).
This study was conducted in accordance with the
principles of the Declaration of Helsinki (2013) and
the ethical guidelines for medical and health research
involving human subjects in Japan, with complete

consideration of medical ethics.

2. Subjects

The inclusion criterion of this study included healthy
Japanese adults who were experiencing daily fatigue.
The exclusion criteria were defined as follows: (1) a
medical history of current treatment for malignancy,
heart failure, or myocardial infarction; (2) use of a
pacemaker or an implantable cardioverter defibrillator;
(3) current treatment for cardiac arrhythmia, hepatic,
renal, or cerebrovascular disease, rheumatism, diabetes
mellitus, hyperlipidemia, hypertension, or other chronic
diseases; (4) daily consumption of “foods for specified

9

health uses,” “foods with function claims,” or other
functional foods or beverages; (5) regular use of
medications, including herbal medicines or supplements;
(6) regular use of anticoagulants such as warfarin; (7)
smokers; (8) diagnosis of a pollen allergy; (9) allergic
reaction to medications or products that contain the

study components; (10) being pregnant, lactating, or

planning to become pregnant; (11) enrollment in other
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clinical trials within the previous 3 months before the
agreement to participate in this trial or planning to
participate in another trial during this trial; and (12)
ineligibility to participate in the study based on the
evaluation of the principal physician. The subjects were
recruited via a website (https://www.go106.jp/) operated
by ORTHOMEDICO Inc. (Tokyo, Japan). The study
protocols were comprehensively explained to all subjects
at the office of ORTHOMEDICO Inc. Furthermore,
all subjects provided informed consent before their
participation in the study. No subject was part of the
sponsors or funding companies. The study was conducted
at Medical Corporation Seishinkai, Takara Clinic (Tokyo,
Japan).

Table 1. Contents of test tablets (per one tablet)

3. Intervention

The composition of the test foods in each tablet is
shown in Table 1. We asked all subjects to take a total
of 30 tablets per day of either active (MDF-containing
tablet) or placebo with water, without chewing, between
meals. The length of the intervention period was 4 weeks.
The ethics committee declared that both tablets were

identical in color, odor, and flavor.

4. Outcomes

The schedule of this study is shown in Table 2.
Efficacy and safety assessment were conducted at
screening (examination before consumption [Scr]) and at

4 weeks after the start of test food consumption (4w).

Test Food Form Component Amount (mg)
Tablet containing mulukhiya Tablet Powdered mulukhiya* 200 mg
Potato starch 156 mg
Powdered tea 20 mg
Placebo tablet Tablet Sodium, Iron, and Chlorophyllin 20 mg
Calcium stearate 4 mg

*77 mgq of dietary fiber.

Table 2. Schedule of enrollment, intervention, and assessments

Screening Intervention Period
4 weeks
after the
Examination Scr(esecr:)lng Enrollment Allocation Star(tolvr\wl';ake S:EZ:E[ ?ci;ge
consumption
(4w)
ENROLLMENT:
Eligibility screen o o
Informed consent o
Other procedures o
Allocation [ ]
INTERVENTIONS:
MDF group <>
Placebo group -
ASSESSMENTS:
Primary outcome o ([
Secondary outcomes o o
Physical examination ® o o
Urinalysis [ o
Blood test o o
Medical questionnaire o o
Daily record <
Dietary survey [ [ J

Closed circles ( @) display the execution timing of each items.

MDF, mulukhiya-derived dietary fiber.
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(1) Primary outcome

The immunity test is an easy and comprehensive
method that can assess the status of immunological
function from cellular parameterss’é). The scoring of
immunological vigor (SIV) was calculated from the
following 8 immunological subscores: number of T
cells, ratio of CD4" cells to CD8" cells (CD4/CD8
ratio), number of naive T cells (CD4'CD45RA™), ratio
of naive T cells to memory T cells (N/M ratio), number
of B cells, number of NK cells (CD56°16"), number of
CD8'CD28'T cells, T cell proliferation index (TCPI)”.
The measured values of 8 immunological parameters
fell within a range specified in a database, and each
parameter was scored as 3 (sufficiently high immunity
level), 2 (moderate immunity level), or 1 (low immunity
level) based on the reference range7>. Then, these eight
scores (score of T cells, score of CD4/CDS8 ratio, score of
naive T cells, score of N/M ratio, score of B cells, score
of NK cells, score of CD8"CD28'T cells, and score of
TCPI) were summed as SIV (maximum, 24 points)”. The
TCPI was a parameter that indicates T cell proliferative
capacity adjusted by the number of T cells in peripheral
blood (i.e., TCPI was a modified value of the T cell
proliferative capacity at an individual level)”. The
immunity test was conducted at the Institute for Health

and Life Science (Tokyo, Japan).

(2) Secondary outcomes
(a) Items of immunity test

The following immunological subscores of the immunity
test were evaluated: immunological age (IA), T lymphocyte
age, percentage of CD3'T cells, percentage of CD4'T cells,
percentage of CD8'T cells, percentage of naive T cells
(CD4"), percentage of memory T cells (CD4"), percentage
of CD8'CD28"T cells, percentage of B cells (CD20"),
percentage of NK cells (CD56°CD167), percentage of
NK cells (CD56"CD16%), percentage of NK cells
(CD56 CD16%), number of CD3"T cells, number of
CD4'T cells, number of CD8'T cells, CD4/CDS ratio,
number of naive T cells, number of memory T cells, N/
M ratio, number of B cells, number of NK cells, TCPI,
T cell proliferative capacity, immunological grade, score

of T cells, score of TCPI, score of CD4/CDS ratio, score
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of naive T cells, score of N/M ratio, score of B cells,
score of NK cells, and score of CD8"CD28'T cells’.
The IA was a parameter calculated from the regression
of TCPI on age and its standard deviation (SD)”. If the
IA was younger than the actual age, an individual’s
immunological function is relatively high. The number
of CD8"CD28"T cells is reported to show a decreasing
trend with ageg'g), and T lymphocyte age was calculated
based on the number of CD8'CD28'T cells of actual
ages). The T lymphocyte age also correlates with IA
and T cell proliferative capacitysflo). Therefore, if the
T lymphocyte age was younger than the actual age, an
individual’s immunological function is relatively high.
The immunological grade was classified to the following
5 grades according to SIV: I (critical zone, 8-12 points),
IT (warning zone, 13-16 points), III (observation zone,
17-20 points), IV (safety zone, 21-23 points), or V
(sufficiently high, 24 points)”.
(b) Subjective symptoms

The subjective symptoms of the following items were
evaluated using the Likert scale method: “I often get a

9

mouth ulcer,” “I am still tired even if I take a rest,” “I am

tired for no apparent reason,” “I am anxious about my

” €

rough skin,” “I feel sick to my stomach,” “I am anxious

<

about impaired sleeping,” “I don’t feel like going

» <

outside,” “I don’t feel like eating,” “I don’t laugh as

”

much as before,” "My health condition is affected by the

9

changing of the seasons,” “My nose often tickles,” “I am
anxious about my itchy skin,” and “I am anxious about
a low body temperature.” All of these questions were
assessed on a 6-point scale, where 1 indicated “strongly
disagree,” 2 indicated “disagree,” 3 indicated “slightly
disagree,” 4 indicated “slightly agree,” 5 indicated

“agree,” and 6 indicated “strongly agree.” A smaller

score meant better subjective symptoms.

(3) Safety evaluation

Safety evaluations were assessed in physical
examination, urinalysis, and blood analysis. The subjects’
weight, body mass index, body fat percentage, systolic and
diastolic blood pressures, and pulse rate were measured as
the physical examination items. Height was only measured

at Scr to calculate the body mass index.
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In the urinalysis, urine samples were collected to
evaluate the levels of protein, glucose, urobilinogen,
bilirubin, ketone bodies, pH, and occult blood. The
collected samples were entrusted to LSI Medience
Corporation (Tokyo, Japan), and each item was evaluated
in accordance with the global standard.

Hematological tests were conducted to assess
the following: leukocyte count, erythrocyte count,
hemoglobin, hematocrit, platelet count, mean
corpuscular volume, mean corpuscular hemoglobin,
mean corpuscular hemoglobin concentration, and white
blood cell differential count (i.e., numbers of neutrophils,
lymphocytes, monocytes, eosinophils, and basophils).
For the biochemical tests, we evaluated the following:
aspartate aminotransferase, alanine aminotransferase,
Y-glutamyl transpeptidase, alkaline phosphatase, lactate
dehydrogenase, leucine aminopeptidase, total bilirubin,
direct bilirubin, indirect bilirubin, cholinesterase, total
protein, urea nitrogen, creatinine, uric acid, creatine
kinase, calcium, serum amylase, total cholesterol, high-
density lipoprotein cholesterol, low-density lipoprotein
cholesterol, triglycerides, glycoalbumin, serum iron,
sodium, potassium, chloride, inorganic phosphorus,
glucose, and hemoglobin Alc. In addition, nonspecific
immunoglobulin E was only measured at Scr. The level
of each was measured by LSI Medience Corporation.

All subjects were asked to complete a medical
questionnaire to allow for understanding of their health
conditions at each examination. In addition, subjects
were asked to keep a daily record of consumption of
the test food, health conditions, use of medications, and

lifestyle.

5. Sample size

The sample size was determined to be 20 subjects
within the maximum utility of the budget. In
consideration of dropout, 1 additional subject was
included in each group. A total of 22 subjects were

enrolled.

6. Selection, randomization, and blinding
Of 33 subjects who provided informed consent, 22

eligible subjects who were considered appropriate for

the study were selected by the physician. The inclusion
criteria were defined as follows: (1) eligible to participate
in the study based on the evaluation of the principal
physician and (2) relatively low SIV at Scr. Test foods
were provided to the contract research organization by
the sponsor. After the test foods were confirmed to be
indistinguishable and after entering and verifying the
data at Scr, an individual in charge of shipping, who is
a member of the contract research organization, gave
the code of the test foods to an allocation controller
who was not directly involved in the studies. Allocation
was performed according to a computer-generated
randomization list by this allocation controller. The
allocation adjustment factors were sex, age, and SIV at
Scr. Subjects were equally, but randomly, assigned to
either the MDF group or the placebo group (n = 11 per
group). The allocation table with the coded test foods was
provided only to the person in charge of shipping, who
sent the test foods to each subject according to the table.
The sponsors, principal investigator, subinvestigators,
entire contract research organization staff (i.e., director
of the trial, director of trial conduction, individual in
charge of monitoring, director and staff of statistical
analysis, and individual in charge of shipping), medical
institution staff, institutional review board members,
contract laboratory, and others who were related to this
study were not aware of the group assignments. The
allocation controller locked the allocation table until the

key opening day.

7. Statistical analysis

All statistical analyses in this study were 2-sided, and
the significance level was set to 5% with no adjustment
for multiple comparisons. Data analyses were performed
using Windows SPSS, version 23.0 (IBM Japan, Ltd.,
Tokyo, Japan).

The subjects’ background data were demographically
aggregated by the enrolled subjects and the analyzed
subjects. The subjects’ age, height, and nonspecific
immunoglobulin E for both groups were compared using
Student’s 7 test.

The data of each item at Scr was set as the baseline,

and the changes in the value (4w—Scr) were identified
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by subtracting the baselines from the measured values at
4w. The data of the immunity test, physical examination,
and blood analysis were presented as means and standard
deviations, which were analyzed using Student’s 7 test at the
baseline. Furthermore, we analyzed the measured values
and changes at 4w using the repeated measures 2-way
analysis of covariance with the baseline values used as
covariates. In addition, the data of the subjective symptoms
were presented as medians and interquartile ranges (first
and third quartiles [Q1 and Q3], respectively), which
was compared between groups using the Mann-Whitney
U test. Furthermore, urinalysis data was assigned codes

in which “1” was identified as within the normal range

and “0” was identified as outside the normal range. The
data was expressed as number of subjects and analyzed
using the chi-square test. For the safety assessment items,
the principal investigator evaluated and checked the
data case-by-case to confirm that there were no medical

problems associated with ingestion of the test food.

III. Results
1. Subjects

Figure 1 shows the flowchart of this study. We
recruited subjects from November 26, 2019, to January
10, 2020. The test period was from December 13, 2019
to March 24, 2020.

Assessed for eligibility (n = 33)
‘g Excluded (n=11)
g .| Not meeting the inclusion criteria (n = 5)
e "] Declined to participate (n = 6)
LI:J Other reasons (n = 0)
v
Randomized (n = 22)
.5 Allocated to the MDF group (n=11) Allocated to the placebo group (n=11)
<
§ Received allocated intervention (n = 10) Received allocated intervention (n = 10)
< Did not receive allocated intervention (n = 1) Did not receive allocated intervention (n = 1)
v v
% Lost to follow-up (n=1) Lost to follow-up (n=1)
z
S
E Did not visit clinic after allocation (n = 1) Did not visit clinic after allocation (n = 1)
A
[Per protocol set; PPS] [Per protocol set; PPS]
Analyzed (n=9) Analyzed (n = 8)
Excluded from the analysis (n =2) Excluded from the analysis (n = 3)
@ Found to have pollen allergy (n = 1) Found to have pollen allergy (n = 2)
g Never received intervention (n = 1) Never received intervention (n = 1)
<
=
< [Safety analysis population; SAF] [Safety analysis population; SAF]
Analyzed (n =10) Analyzed (n = 10)
Excluded from the analysis (n = 1) Excluded from the analysis (n = 1)
Never received intervention (n = 1) Never received intervention (n = 1)

Figure 1. Flowchart of the participants of the study
MDF, mulukhiya-derived dietary fiber
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At the case review meeting after the intervention, 2
subjects who did not receive a test food intervention
after allocation and 3 subjects who were found to have
pollen allergy at 4w were excluded from the analysis.
Regarding the safety evaluation, the analysis excluded
those who did not receive a test food intervention after
allocation. After the key opening, 1 subject each in the
MDF and placebo groups did not receive a test food
intervention after allocation. In addition, 1 subject in the
MDF group and 2 in the placebo group were found to
have pollen allergy at 4w. As a result, the per-protocol
analysis involved 9 subjects in the MDF group (4 men,
5 women) and 8 subjects in the placebo group (4 men, 4
women). Furthermore, the safety analysis was comprised
of 10 subjects in the MDF group (4 men, 6 women) and
10 subjects in the placebo group (4 men, 6 women). The
subjects’ backgrounds are summarized in Tables 3-1
and 3-2. There was no significant difference between the

groups in terms of background factors.

2. Immunity test

The results of the immunity test are shown in Table 4.
The results of any items between the groups at Scr had no
significant differences. Regarding the measured values at
4w, SIV was significantly higher in the MDF group than
in the placebo group (MDF: 17.4 £ 1.4 points; placebo:
16.4 = 1.7 points; P = 0.029). In addition, the changes
in the value at 4w—Scr were significantly higher in the
MDF group than in the placebo group (MDF: 1.0 = 0.7
points; placebo: 0.0 + 0.9 points; P = 0.024).

Figures 2-1 and 2-2 show the transition of the
immunological subscores of the immunity test for each
subject and the mean values for each group. At 4w, more
individuals in the MDF group had improved subscores

compared with the placebo group.

3. Subjective symptoms
There was no significant difference in subjective

symptoms between the groups (Table S).

4. Safety evaluation
In the comparison between the MDF and placebo

groups, there were significant differences in some items

of the physical examination, urinalysis, and blood test.
However, changes were within the reference range and not
medically problematic. They were therefore judged as not
clinically meaningful. Therefore, continuous consumption

of the test food was deemed safe (Tables 6-8).

IV. Discussion

In a previous study on the effects of consumption of
the same test food on bowel movements and intestinal
environment in healthy subjects, the occupancy rate of
Clostridium cluster IV and the fecal n-butyric acid level
were significantly increased in the MDF group compared
with the placebo group’” . Clostridium cluster IV is a type
of butyrate-producing bacteria, and butyrate has been
reported to promote the production of interleukin (IL)-10,
one of the cytokines produced by T-helper (Th) 1 cells,
in the in vitro study in dendritic cells'”. In the immune
system, Th1, Th2, Th17, and regulatory T cells are known
to interact via the inflammatory cytokines produced
by each cell'’”. The presence of each is important in
balance, and an imbalance in the proportion of any one
of them can lead to the development of disease owing
to abnormal immune system'z). The ratio of Thl and
Th2 cells can be influenced by the factors such as diet,
lifestyle, and exercise' ', suggesting that this may be
imbalanced even in healthy individuals and that the
immune system can be unstable. In particular, when an
individual experiences fatigue, it is likely a condition
with an increase in inflammatory cytokines and oxidative
stress'” 'Y, suggesting that the immune system is unstable
in subjects who are experiencing fatigue. As noted
above, MDF contains rich dietary fiber and increases
the intestinal butyric acid level via its assimilation by
intestinal bacteria”. Its butyrate-mediated regulation of
human immune function homeostasis is expected. Hence,
this study evaluated the effect of 4-week continuous
consumption of food containing MDF on immunity in
healthy Japanese adults who were experiencing daily
fatigue.

In this study, we assessed the immunological function
by immunity test, which is an easy and comprehensive
method that can assess the status of immunological

function from cellular parameters5’6). Because the T cell
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Table 3-1. Subjects' background information (Gender, Age)

MDF group Placebo group
Item Men ’ Women Men ’ Women AEIT
Allocated subjects (MDF group n= 11, Placebo group n=11)
Gender 5 (45.5%) 6 (54.5%) 5 (45.5%) 6 (54.5%) 1.000
Age (years)
20-29 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(9.1%) —
30-39 1(9.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) —
40-49 0 (0.0%) 2 (18.2%) 1(9.1%) 0 (0.0%) —
50-59 3 (27.3%) 3 (27.3%) 4 (36.4%) 3(27.3%) —
60-69 1(9.1%) 1(9.1%) 0 (0.0%) 2 (18.2%) —
70-79 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) —
> 80 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) —
Per protocol set; PPS (MDF group n=9, Placebo group n=8)
Gender 4 (44.4%) 5 (55.6%) 4 (50.0%) 4 (50.0%) 1.000
Age (years)
20-29 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(12.5%) —
30-39 1(11.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) —
40-49 0 (0.0%) 1(11.1%) 0 (0.0%) 0 (0.0%) —
50-59 2 (22.2%) 3(33.3%) 4 (50.0%) 1(12.5%) —
60-69 1(11.1%) 1(11.1%) 0 (0.0%) 2 (25.0%) —
70-79 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) —
> 80 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) —
Safety analysis population; SAF (MDF group n= 10, Placebo group n=10)
Gender 4 (40.0%) 6 (60.0%) 4 (40.0%) 6 (60.0%) 1.000
Age (years)
20-29 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (10.0%) —
30-39 1(10.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) —
40-49 0 (0.0%) 2 (20.0%) 0 (0.0%) 0 (0.0%) —
50-59 2 (20.0%) 3 (30.0%) 4 (40.0%) 3 (30.0%) —
60-69 1 (10.0%) 1 (10.0%) 0 (0.0%) 2 (20.0%) —
70-79 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) —
> 80 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) —
The data are presented as the number of subjects and as a percentage of the each group.
MDF, mulukhiya-derived dietary fiber.
Table 3-2. Subjects' background information (Age, Height, Non-specific IgE)
MDF grou Placebo grou
Item Mean S SD Mean i SD Pvalue
Allocated subjects (MDF group n= 11, Placebo group n=11)
Age (years) 52.6 8.6 51.6 10.6 0.810
Height (cm) 162.3 7.5 163.9 8.8 0.662
Non-specific IgE (IU/mL) 203.9 265.8 362.5 548.4 0.398
Per protocol set; PPS (MDF group n=9, Placebo group n= 8)
Age (years) 52.9 9.1 52.5 11.8 0.940
Height (cm) 163.1 7.6 165.1 8.0 0.611
Non-specific IgE (IU/mL) 220.6 289.9 460.1 624.1 0.317
Safety analysis population; SAF (MDF group n= 10, Placebo group n=10)
Age (years) 52.2 8.9 52.8 104 0.891
Height (cm) 162.1 7.9 162.8 8.5 0.836
Non-specific IgE (IU/mL) 221.5 2733 386.7 571.8 0.421

The data are presented as the mean and standard deviation (SD).
MDF, mulukhiya-derived dietary fiber.
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Figure 2-1. Transition of immunological sub-scores of the immunity test (VDF group)
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Table 7. Urinalysis

Scr

4w Pvalue

MDF group
ltem Reference (n=10)

Placebo group
(n=10)

MDF group
(n=10)

Placebo group
(n=10)

range
9 Normal range

Normal range

Scr 4w

Normal range Normal range

Within Outside

Within Outside

Within Outside  Within Outside

Protein (—) 10 0 9
Glucose (—) 10 0 10
Urobilinogen (%) 10 0 10
Bilirubin (—) 10 0 10
pH 5.0-7.5 10 0 10
Occult blood = 8 2 8
Ketone bodies — 10 0 10

1 10 0 7 3 1.000 0.211
0 10 0 10 0 N.A.  NA.
0 10 0 10 0 N.A. NA.
0 10 0 10 0 N.A. NA.
0 10 0 10 0 N.A. NA.
2 9 1 9 1 1.000 1.000
0 10 0 10 0 N.A. NA.

The data are presented as the number of subjects (n).
N.A.: Not Available.
MDF, mulukhiya-derived dietary fiber.

system is involved in the decline in immune function”,
the function and the number of cells in the T cell
system were measured and 8 immunological subscores
were calculated. In addition, each immunological
subscore was compared with a database and scored as 3
(sufficiently high immunity level), 2 (moderate immunity
level), or 1 (low immunity level)”. Because the SIV is
a comprehensive score of the subscores, a higher value
corresponds to better overall immunitys’lo). In this study,
the SIV of the MDF group was significantly higher than
that of the placebo group at 4w and 4w—Scr. Therefore,
the consumption of MDF was confirmed to improve
immunity. Furthermore, the intergroup differences of SIV
at 4w and 4w—Scr were approximately 1.0. A previous
study using SIV for evaluating immunity concluded
that an intergroup difference of SIV of approximately
0.8 was clinically meaningfullg). Hence, the change of
approximately 1.0 in SIV observed in the current study
was considered clinically significant.

Although there was no significant difference in the
subscores between the groups in this study, IA and the
T lymphocyte age were lower in the MDF group than
in the placebo group. In addition, subjects in the MDF
group generally demonstrated increased scores for more
items, especially the T cell-related items, than those in
the placebo group, and the balance of immune function
was improved. IA and the T lymphocyte age were
calculated from TCPI and the number of CD8*CD28'T
cells, respectively7). When T cells recognize pathogens

such as bacteria and viruses, they proliferate, produce

cytokines, become involved in biological defense, and
regulate the immune response. T cells are composed of
various functional subpopulations and can be divided
broadly into CD4'T cells (helper T cells) and CD8'T
cells (killer T cells). Although CD8'T cells also express
CD28 receptors, killer T cells to kill virus-infected
cells must positively express CD28 on CD8'T cells
(CD8'CD28'T cells). However, T cell proliferative
capacity and the expression of CD28 receptors decrease
with age, resulting in a decline in T cell proliferation
and the number of CD8'CD28" T cells’. Thus, T
cell proliferative capacity and an increase in CD28
receptors expression on CD8" T cells are considered
important against the decline of immune function with
aging. CD28 receptor expression is known to be down-
regulated by tumor necrosis factor (TNF)-a™”, and
T cell proliferative capacity is restricted by reactive
oxygen species (ROS)™. The subjects in this study who
were experiencing daily fatigue were suggested to have
increased inflammatory cytokines and oxidative stress'”
18), and TNF-a and ROS might have been overexpressed.
However, short-chain fatty acids (SCFA), in which
production is enhanced by the consumption of MDF, is
known to reduce TNF-a expressionm, and the reduction
of TNF-a leads to a decrease in ROS™. Therefore, it
is speculated that the consumption of MDF suppressed
the expression of TNF-a and ROS subsequently to the
absorption of SCFAs produced in the intestinal tract
and enhanced T cell proliferative capacity and CD28

receptors expression, resulting in rejuvenation of TA and
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Table 8. Blood test

Scr 4w Pvalue
Item Reference Unit MDF group Placebo group MDF group Placebo group
range (n=10) (n=10) (n=10) (n=10) Scr Aw
Mean  SD Mean  SD Mean  SD Mean  SD
Leukocyte count 3300-9000 /uL 4460.0 1087.5 45200 877.9 4890.0 12414 4820.0 8829 0.894  0.706
Erythrocyte count CAV g;g:%g X 10%/uL 4550 405 4513 402 4462 439 4570 470 0.840 0.229
) M:13.5-17.5
Hemoglobin W 11.5-15.0 g/dL 14.1 13 13.9 13 13.9 1.7 14.1 1.4 0.768  0.409
. M:39.7-52.4
Hematocrit value W 34.8-45.0 % 43.8 3.1 435 34 43.5 4.1 446 338 0.821  0.259
Platelet count 14.0-34.0 X 10%/pL 26.3 6.6 27.5 53 245 6.3 274 5.8 0.658  0.042*
Mean corpuscular volume 85-102 fL 96.3 4.0 96.4 33 97.6 4.2 97.8 3.1 0952 0.850
Mean corpuscular hemoglobin 28.0-34.0 pg 31.1 1.9 309 0.9 31.2 2.0 309 1.1 0.802 0.673
i eapueEiRiemegebin - ge gy % 322 09 320 07 319 15 316 09 068 0654
concentration
Percentage of neutrophils 40.0-75.0 % 59.5 9.1 62.3 6.1 59.2 8.7 61.9 6.7 0.418 0.810
Percentage of lymphocytes 18.0-49.0 % 3338 9.2 29.8 4.9 331 9.2 30.3 5.1 0.244  0.966
Percentage of monocytes 2.0-10.0 % 4.6 1.2 4.8 1.8 5.0 1.1 5.0 1.6 0.723 0.713
Percentage of eosinophils 0.0-8.0 % 1.8 1.1 2.5 24 2.2 1.1 23 1.9 0394 0.074
Percentage of basophils 0.0-2.0 % 0.4 0.2 0.5 0.4 0.5 0.2 0.6 0.4 0521 0.716
Neutrophils level — /uL 2719.8 1007.7 28158 621.6 2978.1 1127.8 2993.8 673.8 0.800 0.854
Lymphocytes level — /ul 14347 2403 13394 301.2 15341 2816 14382 2655 0.445  0.804
Monocytes level — /uL 2020 657 2189 1056 2421 821 2425 108.0 0.674  0.598
Eosinophils level — /uL 839 605 1214 1307 1122 685 116.0 109.2 0420 0.027*
Basophils level — /uL 196 107 244 195 235 110 295 227 0.504 0.752
Aspartate aminotransferase 10-40 u/L 233 6.2 20.1 4.0 204 37 19.6 4.7 0.187  0.668
Alanine aminotransferase 5-45 u/L 19.6 6.8 13.6 5.0 18.9 6.7 13.0 4.6 0.037* 0423
v-glutamyl transpeptidase \’>Av i gg u/L 262 217 14.2 4.0 268 210 14.7 43 0.102  0.675
Alkaline phosphatase 100-325 u/L 2306 545 2224 1034 2434 420 2120 850 0.827  0.022*
Lactate dehydrogenase 120-240 u/L 1903 384 182.1 16.9 1855  39.1 1856 196 0.544  0.240
Leucine aminopeptidase e UL 574 177 494 58 570 165 497 66 0191 0981
Total bilirubin 0.2-1.2 mg/dL 0.90 032 0.76 033 0.80 034 069 0.25 0.349 0.864
Direct bilirubin 0.0-0.2 mg/dL 0.10 0.05 0.06 0.05 0.08 0.04 0.05 0.05 0.087  0.582
Indirect bilirubin 0.2-1.0 mg/dL 0.80 0.29 070 031 072 032 0.64 0.23 0.463  0.905
. M: 234-493
Cholinesterase W: 200-452 u/L 3359 815 3253 581 3267 887 3230 672 0.742 0428
Total protein 6.7-8.3 g/dL 73 0.3 7.3 0.2 7.1 0.3 7.3 0.3 0.934 0210
Urea nitrogen 8.0-20.0 mg/dL 14.0 32 14.7 52 133 29 14.0 4.7 0.743  0.801
- M:0.61-1.04 %
Creatinine W 047-0.79 mg/dL 0.69 0.06 069 0.19 066 0.08 071 0.9 1.000 0.011
I M:3.8-7.0
Uric acid W:2.5-7.0 mg/dL 4.9 1.4 4.6 1.2 4.5 1.1 4.5 13 0.600 0.401
. . M: 60-270
Creatine kinase W: 40-150 u/L 205.0 2489 1280 87.0 1172 759 121.0 410 0.368  0.850
Sodium 137-147 mEq/L 1409 13 140.8 1.6 140.5 2.0 140.8 23 0.880 0.562
Potassium 3.5-5.0 mEq/L 42 0.4 4.1 0.3 39 0.2 4.0 0.4 0.538  0.564
Chloride 98-108 mEq/L 100.6 15 101.1 24 101.4 2.6 101.1 2.1 0.586 0379
Calcium 8.4-10.4 mg/dL 9.5 0.4 9.3 0.3 9.3 0.2 9.3 0.2 0.270  0.108
Inorganic phosphorus 2.5-4.5 mg/dL 35 0.3 3.2 0.5 3.6 0.5 35 0.6 0.140 0.541
) M: 50-200
Serum iron W- 40-180 ug/dL 1184  38.1 99.7  30.0 136.1 645 969 343 0.238  0.256
Serum amylase 40-122 uU/L 926 262 938 313 889 215 96.7  28.1 0.927  0.259
Total cholesterol 120-219 mg/dL 2376 447 2121 324 2347 468 2058  40.1 0.161  0.782
High-density lipoprotein M: 40-85
cholesterol W: 40-95 mg/dL 773 140 66.4 192 766 154 66.6 20.8 0.165  0.665
Low-density lipoprotein 65-139 mg/dL 1427 373 1251 273 1433 425 1192 331 0244 0479
cholesterol
Tryglyceride 30-149 mg/dL 71.7 406 952 389 839 297 1181  90.0 0.203  0.840
Glucose 70-109 mg/dL 82.5 9.4 81.2 9.2 86.1 8.0 79.9 5.7 0.759  0.066
Hemoglobin Alc 4.6-6.2 % 5.5 03 53 0.2 5.6 0.4 53 0.2 0.029* 0.944
Glycoalbumin 12.3-16.5 % 14.8 1.2 14.2 1.1 15.0 1.1 14.5 1.1 0.258  0.895

The data are presented as the mean and standard deviation (SD).

* P<0.05

MDF, mulukhiya-derived dietary fiber; M, men; W, women.
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the T lymphocyte age. Furthermore, the enhanced T cell
system functions related to IA and the T lymphocyte
age may have resulted in a significant difference in SIV
between the 2 groups.

Improvement in the immunological function after the
consumption of MDF was observed in this study. One of
its mechanisms is believed to maintain immune system
homeostasis by enhancing the production of SCFAs
with the consumption of MDF. Among SCFAs, butyric
acid has been found to promote the production of IL-
10 in Th1 cells in an in vitro study'”. In addition, IL-10
is known to enhance NK cell activity24), and MDF may
have enhanced NK cell activity. However, we did not
focus on NK cell activity in this study and this will be a
task for future studies. In the intestinal immune function,
regulatory T cells, a subset of CD4" T cells involved in
suppressing the allergic response and the secretion of IgA
antibody in the small intestinal mucosa play important
roles™ . Among intestinal bacteria, Clostridium has
been shown to enhance the differentiation of regulatory T

26
cells™

and the secretion of IgA antibody27) by producing
butyric acid. Therefore, the changes in the intestinal
immune system may have resulted from the expression

of regulatory T cells and IgA antibody, which may have

References
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Abstract
Background and Purpose:

Recently, increasing interest has been focused on food loss, such as non-standard products in food manufacturing plants, and
their reuse in Japan. Food loss that occurs during the egg-roasting process can be possibly used as a material and to convert it to
fermented seasonings. This study aimed to investigate the quality of various types of fermented seasonings prepared from the

food loss using soy sauce brewing technology.

Materials and Methods:

The food loss produced during the egg-roasting process was chopped with a kitchen knife. The chopped food loss was mixed
with three types of koji moulds: rice koji, soy sauce koji and soybean koji, salt-tolerant lactic acid bacterium (Zetragenococcus
halophilus), salt, tap water and commercial enzyme in a two-liter crow bottle. Three types of moromis with and without minced
chicken meat were fermented at approximately 30°C for 24 weeks. Soy sauce yeast (Zygosaccharomyces rouxii) was added
to each moromi after 2 weeks. Various moromis were heated up to 90°C at the end of fermentation. The sample obtained after
centrifugation and filtration with the heat-treated moromi was tentatively called as final product. Physicochemical properties and
extractive components of the final products were investigated. In addition, taste sensor (TS) analyses of the final products were

performed.
Results and Discussion:

The pH levels of all products were in the range of 4.6 to 4.7. The total nitrogen and soluble solids excluding salt levels, were
higher in the products with chicken meat than those without chicken meat. The histamine levels of all products were below 20
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ppm. Lactic acid, glutamic acid, lysine, leucine and arginine levels were richer in the products with chicken meat than in those
without chicken meat, whereas citric and succinic acids and glycine levels exhibited the opposite trend. According to TS analysis,
saltiness and sourness were stronger in the product with soybean koji than those with the rice bran and soy sauce koji, and the
strength of umami (first taste) was remarkable in the products with chicken meat. Moreover, the product with soybean koji and
the chicken meat achieved most well-balanced umami (first taste and aftertaste) in all the products.

Conclusion:
Food loss, such as non-standard products, produced at egg-roasting process can be effectively reused by converting it to a
variety of fermented seasonings using soy sauce brewing technology.
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TERIERVAT I V) Gl (K LA) 2#
A (dmmHBE) iCLzboz1EkRE L THEHAL 7,
DI, Lidoilklz znzdupiilign 28 L0
P &M, E7o, ARFEFETIEEMOBEICH VS
N5 RO EMEE, KHE X KGO 3 EEOM
AW, 8, ThoDBIZZNZTIURE, K,
KRG % IE & L C Aspergillus oryzae 7% {2f# | C Hlig
ENTbDTH S, E5ICAIITETIE, EHFLE
Tetragenococcus halophilus (FKH 59505 (Fk))
B X O HEERE Zygosaccharomyces rouxii (FKHS
BPphE (BR)) R L 72, FEEEZEHET 2 HIV T
KREATDY v R7 FREFRANITH 5 A I F— L4
LP50 (BT HARIE: (BR)) 21 L 7.

1-2. REEHZE

1-2-1. FEEHORIE

INpEE LG A2 W T oYIL, 1SR T X9
OO O A AL 7o, £7, IIBES#En
AEMEIL, 3HEEOB Ok, FhE, KUl) %
T 6 ikBEIX CBAMERNK : Or 2 +K8, @
0 2+, @u A+ KRS, BAEBNX : @n
A+ K+ HAE, @a A +ENE+HEA, @2 2+
KEB+IA) 12T T2LEDN 7 A AT,
IS IS, K, HIRY o7 B REERE X
OB FLB R 2 RO, AMTEL L THI30°C
T 24 HEMFERES & 7, BHRIEHIREE 15% (wiw) 1
%5 XHIT150 gL 72, 72k, EMHILMEE I
10° cfu/g L~V T, FEMAEEREZ 107 cfu/g L LT
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* 1 HEINEEREOXERDES (9)

No.1 No.2 No.3 No.4 No.5 No.6
P EELEO X 450 450 450 225 225 225
=3 150 150 150 150 150 150
Eom 100 100
K 100 100
PN ] 100 100
HHA 225 225 225
7K 295 295 295 295 295 295
AZFa1—LLP50 0.9 0.9 0.9 0.9 0.9 0.9

AR & EHABEIE Nol ~ No.b DINTICZNZTNEKLIRE L LT 10°cfu/g BKT 10°cfu/g LNV TR L e,
GH, EIDAREIC, BEITRE 2 BEBIcThTnRNLT.

ZNF LA RS & 56 2 BRI I L 72 (Bl
IR D B EUF BLETL O A & B U 7).,
1-2-2. StrEtE

24 [, B AAZ I CILET 5 F TKANE
L, &0 (10000xg, 30 47) 247\, Dy i
B EE%E 258 (No.SC, 7 RNV T v 27 (BR) L
TRONT A% A&ElH & L7z,
1-2-3. &5

AL 17251 (Spectrophotometer SA4000, HAFE
BT (FR) 2HOOEREICT, Ly ar B
b* ZWE L 7z, Z4d, EEUICH W22 )L 2 mmx
40 mmx50 mm DRZEIDHDTH 5,
1-2-4. pH

pH 177 A EWHA D pH X — % — (HM-20P, H
i1 —7—7— (KR) 2o THIRTHIE L 7,
1-2-4. £ 2H 57 L BIEAAHER 2

REHFETNY — VT 2 GTHE L 7,
Brix (%, M I1 5 (MASTER-20M, ATAGO) %
PTG U 72, SESE VTVAPEIEITR 20 13 3 ik Bk ¥
Ik > THHBL 7,
1-2-5. EXZ=ZV

2% I voREIFIEEEY 20Tt %,
Thbt, KRG E KT 100 50 R, FEiH
7 4 VF — (Waters) TAMPIZRELIBIRE L, Z
OB AEF =y 7 hT—ERY Iy ((BR) ¥va—
<) ZHWTHIEL 7,
1-2-6. BREESUBERT I /B

B 13 A5 TR, & 28R 7K T 10 BF IS AR L 723k
Bz 045 ymDEra—275—F7 4 L% —
TAHML, EEHPLC 0Ty A7 & (BHEEERT
(BR)) 1ot L 72, ydric a7z 5 2 1% Shim-pack
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SCR-102H (8 mm 1.D.x300 mm L.), %#Eix 5 mM
p- FIVIZ Y ZOVER VR, WE X 0.8 mL/min, 777 A
ML 40°C & L7, el S /7 BIEmRA&E M2 F
V7 uufigic X DRy v o8 Ltk ERL, A
7 2 7 WobrEt (L-8500, (Bk) HAZ84ERT) % H
WCHIE L 72,
1-2-7. RELY—91
(1) HKREFHDZETE

BREBLG % 2K K TI0f5 IS/ L, Bt v 5 —
(WR 235 1 TS-5000Z, Insent) % I\ TobrL 72,
R 12 §ilr©fF & (L MERE RO FHME (n=3) 226
SR 2RO EZITo 72, Thbb, IR
HEEME< 0 F ABFEBITIZIE I S w WL, H
W& fpfifilih & D BRAF L 72, 72, 128D BRI
KHEZE (Z25) DR X2 SR L, 10 il [Jark GEBE
MEWR, 3, HTURMERR £, BEURIENEL, 9 EUR, HREUR),
Bk (IR HE, WUR fr, R, ) £%a 7, BRIk
B)] CHMliL 72,
(2) 7— 2Rt

HIE 7 — % % > CE RN (R 901 %
fio, FEAfEX7 bL X b pCl (Kfl) & pc2 (ff
fif) 77 2SI E A FAFADERD WDER%E
ZNEFIIREL, ERT BRI ZERL, D
EOPLHARINC X 2 B0 ZH % gt L7,

2. BREKLUER
2-1. BMOBELBRAFEEICLIZBEHROM
(L ZMFHYE & 2R DE L
2-1-1. BHRLIFERSD

A& O LA Ry 2R 2R, £7(0
HEH DL, KEBARMX (No.3 & No.6) TlE,
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*2 RREGOBHLCFEND

No.1 No.2 No.3 No.4 No.5 No.6
L* 70.89 89.51 85.78 83.72 86.99 83.56
wiE a* 0.83 -3.26 -1.47 -2.93 -4.24 -1.34
b* 42.10 29.33 36.38 41.91 40.87 40.09
pH 4.7 4.7 4.6 46 46 4.7
£ERS (9/100 mL) 1.6 14 1.6 1.8 1.9 2.1
FIETLAERER D (%) 14 12 12 18 17 18
EXZ =2 (ppm) 15 15 17 15 11 17

FIRTLAMER 5 (%) = Brix —&3E5 No.1 ~No.6 [FFX 1 IR &BW TH B,

RWIHRMOARIC X 5 EFHDOEDIZA S N o
23, BEMEEAINX (No. 1 & 4) & KEAMIX (No. 2
E£5) TIREOWD A SN, FEEEMNIX CIEHRA
ZUIN L 725808 (No. 4) D503, FAEZTML T
WLEEE No. 1) X b b L 23 L, a* DMED o 7,
F 7o, AKHMAMIX TUE, BWAZBIM L 7230k (No. 5)
DD, BAZBML THRVERE No.2) kb
ak PRRMEL, b ED o T, TS DEWIE, B
WEBNT 2 2 LT, BMBEMNX CIEHE, Rk
BEDYE < 75 2 %, KREIFIMX TIRAREED P25

, ERENML ol L2 RBL TS, £77,
b 5 ADRTHRLHZ Db DDEDENE X T
BRI L 2 44 5 — FRIG" RO LFH
AHN5,

RICpHZ H 5 &, WTNDGELD pH 1£4.6 ~47
FOEPNLA, TNFTICRUHZHOCTHESE
IV AEORKETO pH X 54 ~67 £ EL,
7, AEBHRE A2 L, BEEPAE L D % &
JRENT VD78, ERFERIVEIIIFBAERCH 2
LU shTwz "V, Lo, AR REE%
F 7Bl pH 13 4.6 ~ 4.7 LKL, #Hilid 2 ik
SO E A 2 &, FEREBREINT, F
O CRb L S RININDRBIETH - 72,
RS C pH DMEAETH - 7z DIFFEREPICE L I 4
7HBB-HEEZOND, DI Lo, KiEHE
ARV L 22 B B S, ARFZE T w7291
PEZ BE 2 3AHEHFIRE O Z AL X - L 8
R Z =V AAED L EATOE D,
KT %Z ORI D 07 = 2 )L X — MG
SN, GEEEFRE IC X 5 IEH 2 LR Th
tEZLNS,

HA R MEEHERL 7 28 2015 SERRTA 2 &, JERE S
REIEZZE LD GRA) oRKMER Y 30T

64g/100g &£ 0.6¢/100 g TH Y, HiHDHBHE
IhdbLw, 2ERSEADL L, BOMBIII»ID
57, BAZMA S Z & CREHTIIWIML 72, Fi
WCHAZ N L 7258k (No. 4, 5, 6) DEEFET,
JAS Bt T 5T 2 o Rk L X)L
DD 15% kb bEWEE R LT, TOZ kI,
FERID & v 2 B Y (AR R S 2 2015
AERR : JEBEE 72 F 21108 g/100 g, HEBIA/ T4/
Fele L, 4 1244 g/100 g) DEWICEKT S EH X
55,

R TVAEREI % A 5 &, REEHEI L RIS
ORI 0 6T, HBABNGE (No. 4, 5, 6) D
SR PIVAMERETE 0 3R INEREE (Noo1, 2, 3) O
ZRX Db EMETH o, T, BARGBIMXD,
JAS B CE D 5TV IO R L ~ L
D16% £ D bEfEZRL 7,

WINORE D RKEBOE RS I VEIT 1~
17 ppm E{EL ~)LTH 1, CODEX D H¥EfH 'Y T
H % 400 ppm KifiTH o7, TDI Lo, AWK
THBE L 72T XRTOEPHEOHEHETIET L
VXY 2R TERIEIEe EEZS
N5, %E, KL CHML Z2&EHEMDOERSY
2L SOV R T A s 6 FHEL L 7B Y (88 ~
237 ppm) 2 HTHEEH ' (156 ~ 219 ppm) D Z L Xk
DA<, dilifaiEm " (ND ~ 310 ppm) @ Z L & [
LX)V THo7,

PLEX D, RA&EL % TAS BRSO L3 o Rl
VoL Y CHIRT B b, SRR L TO DI
PITEIEEE (No. 4, 5, 6) TH 5 2 L0 o7,
2-1-2. 25

AHRIBHHR 2R3 I, Wl 7 = /8 L [FRRIC,
BMOMFIC 20 63, BAGINGE (No. 4, 5, 6)
DEABERIMGE (No.1, 2, 3) IZHTHERERR
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&3 EREEOBHEMER (mg/100 mL)

No.1 No.2 No.3 No.4 No.5 No.6
T VES 56 64 43 ND 9 ND
JN\VEE 75 79 46 54 60 26
FLEE 234 297 752 538 709 895
Eavibz = Vg 250 192 234 290 294 351
= 614 632 1074 883 1071 1272

ND : & ENT  No.l ~No.6 ldF 1 ITRT &BY ThB,

x4 EREDOBERT X /BEK (mg/100 mL)

No.1 No.2 No.3 No.4 No.5 No.6
Tau 24 23 10 31 41 30
Asp 86 ND 78 ND ND 100
Thr 268 215 242 305 294 332
Ser 374 299 347 321 311 363
Glu 561 447 624 685 764 887
Gly 1937 1798 1787 804 889 844
Ala 358 309 415 437 482 488
Pro 191 151 166 188 178 187
Cit 20 21 20 22 25 25
Val 432 363 409 451 451 497
Cys 8 15 19 ND ND 12
Met 190 173 181 225 239 250
Arg 401 373 455 501 547 607
Lys 397 349 424 605 637 690
His 109 91 115 146 141 170
lle 356 306 354 426 435 485
Leu 539 483 569 660 692 759
Tyr 93 64 107 95 104 120
Phe 311 284 312 332 356 392
Orn ND 2 3 ND 7 ND
fee 6655 5765 6636 6235 6593 7236

ND D & ENT  No.l ~Nob ldFK 1I1TRd &BY TH 5.

BP% 0o t, REUMEMHL 7B (No. 3 & 6)
TIEZ NZF DO BTIMNZ I LR ED S L, KR
D% (B S e, £, CITNOBIFMK S
BWAZBMT 5 2 T, 7T Ve an7@ByEsd
L, AB XLy S VXML 7z, oD
IS 2b 6T 7 TV BRESS a N7 BRI A
IEURE L D BAIEURECZ VR X, 0RO
BT AR D (PRBE & Bl 2 S iE Do B2 LR
FEHDRINES N T35 2 L) ¢EZ6N5, KEH
WX (No. 3) SEEMEIAIX (No. 1) 2 KREBIRN
X (No.2) X0 bIMELL HEEIX, TR (2
W) 128 v oS RIS T L, BohncE
EDFME ORI (EFRIH) & %) ATz i
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WX EPHEEZONS, N FE TICIIB
FEWEI > 2 TR I3 R ERIE DS 2o 0, 135
VRIS FERF T % R 72 E O35 (225505) 235
B LTBE LI shcws ¥, B, AfED
I CTIIRTED’Z 2 H LD D pH DK T2 D
MWL, BEZEFOMMEACDRE o7 (FEHRIZ
e,

% 72, BAGINIX O FLEE RSB ASERNIX O Z 11
L0 % B, S, BATO ) a - raosy
fRlc X 2AMOER " N-WEEzOND, 35
I, WABINXOER 7L 8 3 v iR AR
XDZznk L uiiE, eIy v 87 8oy iE
DL, EHORIE RSN VY I VB
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RTF =X K> TEL VY S v 6 IERER
W2 KB CERI N a 2Ly 2 Vg™ »NER
T 2O BERT DY v ERDS L% E
IHRTER 7V S VBB L ERLLEERS
na,

S oM 7 S MR ER 4IRS, M
DRI »D ST, 7V v RIFBAEZEMNL &
WEkEE (No. 1, 2, 3) 23R %M L 7258k (No. 4,
5, 6) ITHARTE D> 7, ZNIFINBEE BE TR
BWLWTTV T UBIHRIMEINTED, ZD7kdEFER
WKELHENDZ I EN—REEZ N, WO
HOBARMERIC» b TN Y I Vg, N
YV, TAF=y, UPrBLEAL Y aA T g
M < M S, HERET S 7 BiE 2z nk%x
WL, IV I UBRE T AT FURRIZ) R L
W, Uy, 77, LAy, Tryy, &
Y VIEH, 77 o=y, Fury, 7AF
v, Avuag sy, ufvy, AFLt=v, Vv
R ERT 2 LM s T2 Y, ok
7 MERE (M) OARE - ghys)
I N TR ERET 2 AR TR E IS
BB el g 3 &, Rit%E o sk o
9 F R EEEE X ORISR ITEINIX. (No. 4 ~ No.
6) DFEBRMEAMIX (No. 1 ~No.3) kD bHi<,

H®IZIg W EHE Z 547z,

¥/, EFERGEMEKT 2 L, I F0R LMK
IEEBAINIX B & CHERINIX O 5 23 4L I EFE R T
& D by <, HBREERITE R 23598 Iz,
M & DU, 9 F R & BRI B AT
X ERMED BTG WG E 21355 <, HIRIZH
EEFFmEWHEmTH o, 5L, BT I R
fema 25 L, EFEZINEE S 8iEa 26 BRI
POEHLL THZIUIERES SHIML 223, K5
DA INEREL (No. 6) 235 [0 o illiEkEl o T
BREPRL S o7, JTHUIEFRBIOMK ST Tk
$, BOHEEDO - AECER (KR (§2) 1328 ~
33.8 g/100 g?) DMEDHMD Z I K D %\ T L ps—
KEEZ6ND, ZOROFEWHOERERTL )L
HADFAEL K D b EET2IR S e (RS IR
1),

2-2. BOEE L BRFMERIC L H2ZBRADEKED
LDEL

W TR o le T — % 2 AR (FHr
ThT) L7e, Z DRGSR, 156 n7 ERA i X
R 1KY, FERIIME (PC1) & ftlh (PC2)
TZNZEIN680% & 18.8% T, R LK 86.8%
Thot, BHMRZ Fvholflio 75 2 5H%

SFEIR (FRIF)

1RIREFRIR

N *C

1
>
. 115

. (ﬂﬁk

No.3
No.2
F5%
1 PC1: 68.0%
PC2: 18.8%
| REEREOES (V1)
1 EWSHSIFEEE

No.1~No.6 IIF 1 IcRg &£EY TH5, EiR  BRERNX , AR  BHARASMX .
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HEUR EFBUR, ~ A FAJTIAIZ 9 FHR (JEER) Dl &
EELZ (WRIEMRET), 7, fithho 77 2
Hl%z 9 Euk (%) , <A F A G1%ZFKEHKD
WH (k) OEEER LT, ZORE, Kbwvo
NT V AFHAMAINEE (No. 1, 2, 3) & BAG
EEE (No. 4, 5, 6) D2 OD 7L —FITKAlE
7oo D FWR (Jak) I3HTEBRE XD b EmSY
MENT, T, BABMOAEHEICEDL ST, Fil
# (No.1 & 4) LK% HHE (No.2 &5) T
BFRLLTED, REHMEZEHML 728 (No. 3 & 6)
b DFE (No. 1, 2, 4, 5) X D b 202 rufke
FEUE DR D> > 72, FFIC, A& REHEMIX (No. 6)
T DB (No. 1~ 5) 1ZHRTH ok (Javk -
FBIR) DNT VAR OEHEDB A ST, Licddo
T, fHAARRO ERFRZINEEE BliGin 2721 Tk

{, BAZEAT 2 L OIS 8liEm 20 o Gl
L8R D) R (Jakk & 20k) Z 5l L 72
MOELENHRE EEZ 5N, TNE T Y'Y
ATl L LG, B L AL L BERE R N S
TR N F R ORI D 7 2 232
NENEBT 2 LWL T3 Y, K% TR
BEDRDATHEME L T3 -d5RITTIBEF
7oK EERF O WA 20 & D FEREE DO & B L
Hbins,

FLIN P IFEEEN (55°C) ITBW»T, MEw5
Pea IS L, BHEMEARNCY N flEnh o SRR %
15 IFENICRERE L, & 2% 2 ¥ L)L O
Bz g L7z, AUFZE I B o B O 55 % Ful
WS L 7272908 30°CC 24 B FE W X & 72 53, #l
WEEYCI3 M oMtz ko s nTws 2 &p
5 5HBIFREP A OMET b NI E b %,

= Eo Y RAICBE, B, HIN, KB X7 m
77—+ (Alcalase 2.4 L) 212 T, 3 O IR
FE (15%, 20%, 25%) Db 5 A%z FHEL, 30°CT6
HEFHEX ¢ 7, 7, 1 7 H#IZ Flavourzyme 500
LZGRML7Zb Db 72, ZDRRE, 6 » H#%
DFBERFELD IR IZ 670~ 78.5%, pH 148~5.0
T, B 20% C Flavourzyme 500 L % #0072 35,
DIE R AR AR 2N WV E L Tw B, KiffgET
FOTNORELD 6 7 HE D FEREFIHAL D IR IZKY
65~ 70%, pH234.6 ~47 TH -7, = L5 D
HATHEART pH IZEML L TV 228, LD RE
72O % BT % 70123 A S F — 4 LP50 DN
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DA AR 72 T2 <, FEEERIC b FENET 2 B3
borEEbs, £, WHEINHERL DKLV O
FHBUIHEE TE 2038, BBIFED 306 iz o5
VIR IFEERER D S L T BN D B,

FE S P DI AFERETRL (72 % Z3) BFZeR R
mHBHE, ARV —F e UGB L 722
(AR PHE) LN % FEIRAPLE T C 24 RER G2
MEAZ IS A AE, 9 WL, o Hk
PONEKEZ G L, GFHIEEFICHEL, Lrbi7r L
WPz AECE DR L Tk, S®%IFNEHD
RSN L T3 2 Lo F BRI 7 L L
Pl AMELE DO RAICEIT 270 b FEET %
DD B,

AN rRT e VIZERAICENS &
FNZPMBIYWET, O IhbEPiceRFY
VEEGEHTBAYRTFRTHBE Y, ThseRF
P RTF FOFIHEIUS, A b L RICER
T 2 BREBIE P ED P, R B kO
EREOM N LY e SIcH 5T 5 2L oA X
nTw3, £, Z05DRTIZIBO MR T
Wiz ZEBHLESNT WD, 22 TANE
THHELEZ A, ANV P rDEE, BAZR
ML 7885 (No. 4, 5, 6) EEAZEML 2080
(No. 1, 2, 3) 13 Z #1241 222 ~ 288 mg/100 mL &
=38 mg/100 mL T, HiH&DFOM%EICIHRTEh >
oo Fl, TURV) VOgE, BAZEHML 2 \wE
i (No. 1, 2, 3) IZFBRHRALIT Th - 7223, HA%
WL 728 (No. 4, 5, 6) 1% 252 ~ 282 mg/100 mL
ThHolz, TNHERF PRI F FOEAIZY
R o RNy, AR el R ol
TRED ER 21 ~25%) bALNLE I E06H 5
HDE R 7B IROETHNENTIRAF L 72 WRg
bd 5,

=
AWFFECTIRINBE S 3G TRECF AT 2 Bl S o
L9 mfpinm 2 2 FIHIEGETER < & 0 SRR RN A
el 7o, ZDORER, M, WA, WEEEAIOAN, &
N FLRR T & SRR 2 B2 L 72 S8k 2 v
% 2 L CHEIR L RIRS 9 E IR (FEIR - $RUR) 2 il
L 72 Sk BRI IRRc &S cE 5 2 &, K
12, REHEBADEFMDY) FRDNF v 2 D5l
IZERIRITH B 2 LS E o7,
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Abstract
Background

Annual measurement of casual blood glucose levels are provided to the employees at Daikin Industries. Our previous analysis
of these data showed that in individuals with impaired glucose tolerance, those who take confectionery and/or sugar-containing
beverage between meals were more likely to have lower postprandial blood glucose levels.

Objective
To evaluate whether intake of sugar-containing beverages between meals affects postprandial glycemia in subjects with impaired
glucose tolerance.

Method

In this pilot study, 12 male employees at Daikin Industries whose postprandial blood glucose levels were 140 mg/dL or higher
despite of normal fasting blood glucose and HbAlc levels, were recruited. From 120 minutes prior to lunch, the subjects sipped
a beverage containing 15 g of sugar or artificial sweetener with equivalent sweetness for 60-75 minutes and then ate the same
lunch. Blood glucose levels were measured using a glucosemeter at 120, 60 min before meal, immediately before meal, and 30,
60, 90, 120 min postprandially.

Results
Postprandial glucose levels were significantly lower after sugar-containing beverages: 60 min after meal [with sugars 155 + 15.1,
non-sugars 177 + 21.6], 90 min after meal [151 +22.3,179 + 39.8], 120 min after meal [141 + 17.6, 158 = 28.9] (mg/dL) (P <0.05).

Conclusion
Drinking sugary beverages between meals may ameliorate postprandial hyperglycemia in subjects with IGT.
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ZD—i) BERIN, FERI BN (ZofT

&, AZ) OFEM R IEMROA MO BB I RN S
NTw3, ZORRHEZEFRGZITELPST VD
T, FEERNT— 4 X— 2 CHIHmEE & U CERAL
TWw3, L2L, 7Ly bR E, HED
MRS TN 2T, BRIy D FOR R 2 MR L
7wl wHEELH L, 22T, —EHTOL kI
EERDD

*£4 E5S5RX—ID— V—=RAURX K

R vEFRT, TNz )y 7352 EICEST,
BB ORR S IEREYVOVEZ L Z L TES
£l Tw3, 20, A500R% %27y
732 LE6ICKRRVBYUDEDLD, R6DOKRSY
a7V 7T ERS5ICES
OBV HKFERM T — Y R—ATED K ) ITH
HEN Tz, DUNICHHT S,

<t-- —HEE -
<section id="list">
<div id="list-head">
<h3 class="compress"> BE—& </h3>
<div class="icon-button">

<button id="compress"

</button>
<p class="not-show"> X </p>
</div>
<div class="icon-button">
<button id="expand"

</button>
<p class="not-show"> F*/x </p>
</div>
</div>

(FRER)

</section>

class="icon" type="button">
<i class="fas fa-compress-alt"></i>

class="icon not-show" type="button">
<i class="fas fa-expand-alt"></i>

x£5 FRIERTODISHD JavaScript A— K

/* T3ERIR] RV Z7 ) v LIk *
S ("#compress") .click (function () {

this) .addClass ("not-show") ;
removeClass ("not-show") ;
.hide () ;
.css ("width", "4ren") ;

"#expand") .

"#list")

$(

(
(".compress")
(

("#data")

$
$
$
$
b

/* TSR] REVETU YU LR *

S ("#expand") .click (function () {
S(this) .addClass ("not-show") ;

"#compress")

"#list") .css ("width","30%");

(

(

(".compress") .show () ;

(

("#data") .css ("width", "calc (70%

$
$
$
$

1)

.css ("width","calc (100% - 5rem)"

.removeClass ("not-show") ;

- lrem)"

) ;

) ;

& 6 JavaScript 7 7 A JLDFRIAIM

<script

src="https://ajax.googleapis.com/ajax/libs/jquery/3.5.1/jquery.min.js"></script>
<script src="./js/data-sheet.js"></script>
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R4FT-EHBITOHTIML Y — AV X +TH 5,
LR IERR 2 YD B 2 72 0 EEFEITIE “compress”
Ew) 7 7 2A@EEe e L, R0 BERZ
OHHBH T o N BEICH L THEHITT S, RS IF
R/ IR A2 TS 5 729D, JavaScript ¥V —
AYALTH D, Wz, 5THD T$(".compress").
hide();J & "“compress” & 29 7 7 A% Ko 7«
HRZIERRICT S EwimpaThsb, F6 I,
EIZBAFE L 7 JavaScript 7’0 77 L Z R L 72
774 21THD T jjs/data-sheet.js)) % FlAiALr
72D HIML VY —AY A+ TdH 5,

bR AT, FEHRMT —F N— A TIE HIML #
FREHICHO ) 2 L3 TE S X 912 L 7% jQuery
E ) JavaScript D7 A4 77V ZFH L TWw5, T$(.
compress").hide();;  jQuery I kK B Edb TH %,
Query ZFIH T 272D iciE, 6D IITHD X
2, Z DA (Thttps:/ajax.googleapis.com/ajax/libs/
jquery/3.5.1/jquery.min.js ;) % Gt AIALHTEND 5,
M E O EE % Fab U 7z JavaScript 7 7 A )V DA A
2 fTHTHEL T35,

3) PHP

PHP (Hypertext Preprocessor) (% HTML 3C# @ #
VB0 r 7 IV IEETH L L, HHTBR
7o FMEERMT —F X—21F, by 72— (index.
php) & 7 — % KR — (data-sheet.php) D D
DY 2T R=IUPoRINT5, LarL, 7—
FERR—DICHBICFRRININERX, T—5D
M, fSRtE, BRI RET I DR FITE ST,
TRZAMTH 5, Z20Zricx LThl4 d HTML
XEZHET 20138 LTk ctd, Sk —
OB EIT7 7 ANVEERTZELTHZD
BT RICZ>TL Fv», HIEICEATRETH 5,
PHP @ X ) 2 HTIML #EH D 7u 75 2 v 75k
R, BEEMNT - X—ZAZ2HFHETL L
ETE Doz,

DIMIZ, PHP (HTML #§EH 70 75 S v /556
DHTHL Lz, R3O~y ¥ —if5na—
FZHIc L CHHT 5,

RTFZIV7A4AT7V DY 27777 —DZITHL
BNy =45 D HIML ¥V — A2 Y A b 23, 8 D
F— Y EEN SR B DR Y v 2 ERIRT B0,
4171 Hifro a— F23 10 AT %, —H, ¥—
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N—@DPHP 7077 L%, R I EZEEDIETN
H (O EDDD T<php) 2256 57%20D T3> £T)
ko> T, ZORY Vg zRilihTE, b
23 (R8), &% (FFDB_TABLES) RI%L (h()
& $objDataCounts->getCount()) D EFE LN DIEGHTIC
BLTHY, MEhTay 7 LicgE L TER
T2E9IH>5T03ZLED, brHPTLT5%
ODO—KTH D, brHPT I, KBRS AT
L DRFE & RFICAEETH B,

SOIWCHER I LI, EHHEZBIIOES TE
720, EHOMEEZBRTELDTELEVIHTH
%7 — % DM BUIBERFERFT ST DI,
PHP % i 22 174X, Z OHEE HTML %2 H &
¥z 20N EL %5, PHP 22 1E, 7 = 7 —
CHRMEONH XS NS, B T$objDataCounts-
>getCount($key) | 23T — & R — ZITHEzHE L S84
2T 50T, Iur 7 LAREEEIRZ 5 05E
v, £, M6 20HGETERERZIRIE
B\ Z BT o AT, 10 FEPT O B SR BE
RICHT BAEE LT 025 LD ET (57
2D p BHK) & 1HAHIERT 2 21Tk,

bW L% EE D, PHP I HTML FEEIZ 72N A
fER7Z23, X612, ZoDFdiliEd HTML X IRl
BTN >TED, Y27 7ur73I 070
WL7ZbDIZk>TW5, PHP 7’0 7' A4 I%
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FWERMT — 7 RXR— AT, HMicEz 928
H X HTML Of7THIZ, 73 Y X LIZBI$ % PHP
7'v 77 LIEHTML & ERlofTIcidii 4% £ 9 i
LT, HELPTVwa—FNichs LH98EL~,

4) Ajax

CZEFET, 77T, =N =2T7 TR~
P OEH— (HTML, CSS, JavaScript, %) % ¥
L7247 MITKEBL, 72777 9¥ =1
ZNEMBR LB R TEHREIRLETHAL TE4, L
L, 7747 Mllo PCHEDIBERE Sy oM k&
Y= N—DEMIR L VI AL S, F—N=25
Y 2 7 R=L DERD B HTML T2 TH L)
ZZHY, 7747~ MMITHIML X (O—i)
ZWEET L v Tu g v I FEORMHDMEA
TWw3, ZDOFE% Ajax (Asynchronous JavaScript
+ XML) LMD, S DOFHEBERHT —F R— A D
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xR7 ANYE—EHOHMLY—X U Xk

<header>
<hl><a href="./index.php"> HEEBmMmT — X% N—X </a></hl>
<nav id="head-menus">
<button type="button" class="count" name=" B ">
<p> B </p>
<p>2601</p>
</button>
<button type="button" class="count" name=" &Y ">
<p> A& </p>
<p>698</p>
</button>
<button type="button" class="count" name=" [RAt¥El ">
<p> [RAHH </p>
<p>1083</p>
</button>
<button type="button" class="count" name=" B3t ">
<p> Bk </p>
<p>675</p>
</button>
<button type="button" class="count" name=" 3@k ">
<p> XMk </p>
<p>19381</p>
</button>
<button type="button" class="count" name=" B4 ">
<p> BIEELE </p>
<p>999</p>
</button>
<button type="button" class="count" name=" 7 7AJL ">
<p>T77A)b</p>
<p>3</p>
</button>
<button type="button" class="count" name=" #&gE ">
<p> 1¥BE </p>
<p>20</p>
</button>
</nav>
</header>

*8 PHP ZAWz HTML XEDHESE

<header>
<hl><a href="./index.php"> ¥ BEEMmT —2N—ZX </a></hl>
<nav id="head-menus">
<?php
foreach (FFDB TABLES as Skey => $val):
?>
<button type="button" class="count" name="<?php echo h (Skey); 2>">
<p><?php echo h($key); ?2></p>
<p><?php echo h($SobjbDataCounts->getCount (Skey)); ?2></p>
</button>
<?php
endforeach;
2>
</nav>
</header>
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72477k

head
header

PHP

condition

list Frame
list data

card Frame

REERT—5D

fERX - X8

card data

footer

script

7 HBERT —ZN—XD Ajax FIFAF (1 X—2)

SR TH B ICFEAL 72 Ajax O MYy 2 F 41
BHLIX 7 7 r—> a v CTH D, Ajax 2RI L 7%
WG, HIRKIOFRROIEEZ T 6 32, W
B —N—=MEK L, V=777 —TERIN
%, ZO®hJTIX, RIOMES—ENAT, HHl
WA Z RN TS 2 LICn 5720, BRIEED VLA
ANED»o T, —T, Ajax ZRIH L 75EI1E, 7=
777 =%, TN OFIROEWR T & —
N5, Z ORI T 2l s R L
v, KEBIT ORISR T 2 0580375, ALPRIRE
BRI 72 5 72912, FHFRFIRICERETE % X
I o7z,

KM T — Y X—=2 b, HIK7 7V r—rav
EFERIC, 727 R=POHEFEHEWZ v
EVIHGEDD D, HlZIE, EIRT—% (HFIc#E
REINTWVLET—%) 2—EhoiloT—%I1cBH)

%9 ZF—A2%&5BAT B JavaScript DEIEK

TG T, Bl CHFEICHRRT 2EHRIE T2 —
N=DLFEELTLH 22U, 72777 7% =0
By %2 Z OEBICIE S 2 THRRT 5 2 L]
BTHD, —"—1F, ~v ¥ —IFRINTVS
T — & SRR IE L2 D, i ERIon
CTRERZIE L 720 v, RO 51
ED ORI ND, 2D X9 RILZ ZBRE L 72558,
WRICH 72> T, Ajax ZEHAT 5 2 L1272,
FRELEGH T — 7 R— 22 BT B Ajax DHI E L T,
HEF—SOESIHRZICOVTHNT 2 (B7),
MET— Y 2B EWZ 2MEPELCTLEE, V=7
77 7 —IZ JavaScript 70 77 L (R L D3>
T, Y—AN—ICHETF =Y 2XET 5 X ) ITHEK
3 %, T$.post({url: '/ajax-card.php', data: {'cardParam":
JSON .stringify(objInputParam)}, dataType: 'json',}) |
BZ UGS 28897 C, — Y—I1Zx L THIE

/* BEER BEF—ZDEEA */
function fillOutCard() {

I (FRBg)

$.post ({
url: './ajax-card.php',
data: {'cardParam':

dataType:
})
.done (function (data) {
(T —/\—H 5 DIEREVSEDIIE)
})
.fail (function (XMLHttpRequest,
(T —/\—DH 5 DIFREVS REEFDILIER)
}) s

'json',

JSON.stringify (objInputParam)},

textStatus, errorThrown) {
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=10 ET—Z2 %S, XE9 5 PHP D API
<?php
header ('Content-Type: application/json; charset=UTF-8");
(FRE&)

$jsonCardParam

= filter input (INPUT POST,
ScardParam json_decode ($SjsonCardParam,
(HETF— 2 DOESLIR)

echo json_encode($arrCardData);

exit;
>

'cardParam') ;
true);

cardParam % 3 \F T ajax-card.php % & #) L json JE=
TT—FZBRTEIH)ICHERL T L, ==
Z N %% \F T ajax-cardphp (F10) % EHH L, 5l
# cardParam % b & ICE4M T 2 HE T — % 2 U5
L, 27 —% % json [ ICZEHa L TEDIET,
V77—, RoTELT—F%2 b LICH
HyE—yeEEMZ % (R D done(function(data)
{DWDEHT)e 7274 T Y P EF—=N=FL
fe—HOERIF, k)il THITEIND, C
DFEEZRHALLZEICED, BEF—FYDHEE
faz icBR L, 20N o~y ¥ =5y, it
oy, —Eah 78—y oE S (THH
BfSz &) ek, Bk RREH 2928
TEL Lok, TOMPIEIFIC-EORRE
DIFTDT—F %2FRNT LEAICHEFICAL N,
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93,

Bbyic

A vy =%y b —E2ADFTIREVERZED
7 = 7%, YR E R SGEDI A v & — % v b O]
MENnTogoRfr o, X7 7)) 75—
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AN L TER, ZOWBETY 77077 2
VIOFELRESAE L CTELD, D 2ELE
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DY ERH>TVLEb Lk, Led>7T, T
E BRI EMD DI IR T LI TR L
X9 LA, Z2DD, 7T EIIDITONT
BEIZEELTH 5 20U, ALFRIEIELES
25, BRMGRZCHAHALTw kL% =777
V7 —2aviEn, ZRRED X ) ITHERERINTY
20, KHEPBOZKS TSIk o5
WChb, 7770 T 7 TDAMDIDIC
7 7 DA AEERICHIA L 7225, Zhz Bl
TELE, 92777V 5=y avitRe9, 4~
=2y RN LMMOBEY —ERICO0»TH 2
DA ZIREL T A2 L9,

SIS E LIz w AT, e-Learning TH2UD
D7 YA LY RESToThDE, i, T
Turg v rEEETIHEAIE, B bHIH
IETHE-L70rF 3 v ISHEONMEICET
200D T VBT A L) BHLDT, Fh
5DRVITEHZIT R HITE LR,

BRI 5 7208, BB DORKEERT T — 5 X— A
(https://ffdb-pub.rad.naro.go.jp/) © % Bl i = ZFIH
W UEEWTH L, GRIOT AT L EOWRER
Wimz, %Lk, 7—%oFRFE, WEm s
LT DT, MEPH IR iR 772
ERAAEN
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-
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HhiL : FERER T — 8 X— A, 23 1653: 45-53,2019.
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W3C : Web Design and Applications, https://www.w3.org/standards/webdesign/ (2021-01-20 %)
HTML 7 4 v 7Y 7 7 L ¥ A, http://www.htmq.com/ (2021-01-20 (%)

RS © BN T — ¥ X— A https://ffdb-pub.rad.naro.go.jp/ (2021-02-01 Bi%)
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XN E LD~

FIsESE

Ajax :
Asynchronous JavaScript + XML OB, JavaScript ZF|B LY —/N\—& OB DBEZFRAPTITS> AV ZI VYT
Fiko
CSS:
Cascading Style Sheets DB,T, VT I R—IDRIBZIBEEIT D/HDER,
e-Learning :
BREMEBWTITS>R2ERE,
Google Chrome :
Google WBFR LY T 77 50—,

HTML :
Hyper Text Markup Language OBET, U1 I R—IEERT DcHIcHFEEINILEE.

ICT :
Information and Communication Technology (IE#RE1E £1iT) D& T, BHRZXIMTICIZ TRERMZFIA L CEEYY —
E' X D#EHR,

loT :

Internet of Things DIET, V¥ —X v MCTERKRINZYE S UNBRKIRL T, FHHTED L3I UictBH
Java:
TAVSIVIEE. OSHFICEKEFLRBWLWE WS EHZRD,
JavaScript :
D77 oo —LETU T IRV BT FTIVIICEA T HDTOT IV I ERE,
jQuery :
D177 SO —MH®D JavaScript 7OV S LAEZBBICEERTE D LS ICERETS iz JavaScript 7175 U,
json:
JavaScript Object Notation D& T, TF A MR—ZADT—¥ KIBEHA DRI HE,
PHP :
Hypertext Preprocessor DT, HTML ICIEBHRAD I ENTEZ VI AV IV JICEBLIE 7OV 2 I VI EE,
Python :
TOUSIVIERE.
Ruby :
TOUSIVIEE
SNS :
Social Networking Service DT, FMBEEES UORRZERET 21 VT —RY h N LTV Tr—3Y>,
URL :
Uniform Resource Locator OB T, 41 V5 —%v N EDER (71 IR—IDREFELEVCPEFX—ILDIELESE) ZRHE
?’37’:@@3{?5[]0

UIlII

FZILIV XL :

AVE1—9—DFHREDIE, HHDWEEFNZERAMICKRBELIZHD,
ARV

7072 ARTRELUCHEPHEFESE,
S 2 At T

B Ry N —U 2 BEER U, MEREOR Y hTU—2 (BEHREEMRE) o &
Dx 7TV =y i DI —NN—LTEET AT — */l\%ﬁb?ﬂﬁﬁ?%) U —vgv7T, 9T
T —TigET %,
JxTHY—)\—:
T IR—IERHFETDHDY —E X2 EE S —/\—,
DxTTSoY—:
DI IR=IERRTDIEODYTNT T, BIZ, T2 —EE52&HH 2,
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D7 7ATSEVYT
D7 IV ERRTEIE,
I INR—Y
A=y hEFRBLTI L7750 —CHEBRRERR—VBNOXE, FEFEF-LBREGCADZERD T L T R—
VOEFEDET T THA N EMI,
AYVSAVANL—=IY Y —ER:
AV —FXY NETHERETESZ T4 RV AR—IAEFAHFICELVHI Y —ER, FIEEBTZ 71ILaHETE 2,
A i
Y—N—Hh S —ERORHEEFIFZIE1—5—,
oIy
NURADRY v EBT &,
JI—Tox7:
ERRORY M7=V &2 FRAUCBEREEDODT TV r—3>,
ayrrv .
D IR=Y (VT K) EERT ZER.
H—I\—:
Y—EXRERHEIZYV I MY T, H2WEENIEHL TCWEROAVYE 1 —5—,
20— :
1E@EICNED ESHBVERER T RSB TERRT 3F %,
Y—AUAK:
V—2Od—K, 7O 5 L%ERRIT BXF,
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ERZLZDBHICT B/ DXFT,
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F7AIE
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770
T—4 %Y D HEL
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FAZEO@EFDOIEHIC, ZHOTIR—IDADOELTESRIEY T THA K,
NUR:
BE EOMEBERRLU GRIRT 272D ANEE,
A—HF—a 25— =X
(User Interface; Ul) v E 21— —¢FBEEDPHETIERZPDED T 2HDHELAR,
473
AAEDOEWERD 7O S LA EFBIELRE TEEHZED,
YL—=aFILF—IR—R:
HEICEEM T ONEERDN—RETF—IR—X (FERXDT—IR—X) OEFD,
B
ERORFUEERTT DHDE, HIZIL, id BHEY class BlE, RICEZRET B7oHIc, CSS &Hick<AWLWSN 3,
EF A=
A=y hZFALT, BEOBEDLSICHERERRET 2FK, E-mail, EX—ILEHE S,
EXR:
BEEA Y U (B, <p>) & THT (B, </p>) THEHENHE,
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e Y7y VREHROA — MEGOIREDIR

WO 1B (SEGUCHI Masaharu)!- 2

PrIN 28 (TAKEUCHI Miki) 3 dFf  #357 (NAKAMURA Chieko) 3

Key Words: 7V 7 v 70—, U7y 7&H 4—F

AewX (s U7 v O BEROA — FRRDOREDIRT 1E “Gluten-Free Cereal Products and Beverages”
(Edited by E. K. Arendt and F. D. Bello) 2008 by Academic Press (ELSEVIER) &5 8 & Oat products and their current

status in the celiac diet ZEsRBN T 2ELDTH S,

Aoe099>3>

AR OMHE & AV OiEH 2 L, Ak
BOF—F, FUNT 7 ) —BOWGEKINEY
BIZLTWw3, & — FOBYMHEE, RENICRIC
EEX s EaET, (1—-3), (1—4) pD-7
WAy EREOAE, ZUIBRED 2-7% I2b 7D
F— AL EMMEER 77 TdH 5 (Wood, 1986), B- 7
Wy Do sEH OEFID AR, DIERE P
BIRE B DGR ZEK T 5 2 LIcfEO2<, B- 7
WA TMA, A—1F, FRiA—F&STFIE, 3
AEDD 7NV T v 7 ) =k X D EE RO EYk
MrLlagiTtns (FS81),

EoicA— by vV EERIE, K, HDHW»
Fa—rm& b bEe,

BVIRHE, & v R 7 EIIN AT, A — IR
fENGE., ‘EALARTREYE RO 7% ) OB 245G
%, A— b, £IFEEIX 3-9% OfiPHTH % (Brown

and Craddock, 1972) . NEE ORI IE A ERINENGE T,
¥ E DRI IEE / AEARIA L A V8 & LAl A faml
V)= VETH D, A — MEEEROVEELAlZ kR
DI EDHIS N, YN b a—)L (CHL0,) &E
1 £ 20-30mg/kg T H B (Lasztity ef al., 1980; Peterson
and Qureshi, 1993) , fHDHFUEAVE THA — b HITHAHE
THE3HDITEF 72/ — VR, TRFIFVAFIIRER
FTU—NANH 2, &YV RIEDY I AN IEA—
Miz=—7r7T, 707 ) rPRbRELINV—T
THD, WMHE LTIV T v ERBRYDNE, T4 2,
KE7a 7)) 3RS v oS 7 EDIEIFE 10% TH
20, ORELIN—7TD7T 0T I gy
VNTED 0% i D (B8.1), i DIhDBY)
MUY NV ED X)L, A—F7u7 30
TNy IETRY VIZEATHDS,

LR DEERINZED &, G54 —FiE% < DELZ T
TNT V7V =MD 18— AL ERDLNT

A — M5 (Wholegrain oat flour), #— 59 % (Oat bran), —f&DTIVT> 71— (XK

K# ((Brown rice flour)), K& ((Soybean)), £41 7 E O 3% (Wholegrain maize flour))) DFFEMI S

£8.1
W:aotlf]%[frm Oatobran
(%) (%)
Protein 15-17% 15-18%
Starch and sugars 59-70% 10-50%
Fat 4-9% 5-10%
Total dietary fiber 5-13% 10-40%
B-Glucan 2-6% 5-20%

Brown Wholegrain
. Soybean )
rice flour (%) maize flour
(%) (%)
6-10% 30-40% 5-10%
70-80% 12-17% 75-85%
1-4% 10-20% 2-5%
3-5% 12-17% 1-2%

VR, IR RIS ) R R
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A-—rTVNNOE

Other
proteins

Prolamins
10%

Globulins
80%

X] 8.1

W% (Leiss 2003; Kupper 2005), [FIRFIZRERI D A — +
7Ly FTlE, 2L L TF— Moy &
D/7/UAAYIILEVE)ICERESa v te—
WL, Z7RAaVyF I LTHRMMILTWRE I LD
NI Tws, ffRELT LDV T v 7IH
BEFT50A — P21 S OBHEDOLRRIE L RS
ME DT DI HGT WL B,

*82 MHRKRHIR

INEZVINUE

Other
proteins

Globulins
10%

Prolamins
80%

F—b, INEZVINVERD DO

A—LDITNT V7 ')—DIKR

INELE L HIZA—FIERDERICRY T Y IR E
B L CHRIRIIE S -8t cdh 5 (F8.2), K
Elx, vV 7y ZRBEM VT 7)) —RBHD
—fBE LCA— o mo RIAHH O R 2% R

LT&7%,

1981 4E X b Codex standard 12134 — k% 7L 7
BEYWONE, 4%, RELEEHIZIT VTV
WY EERINTO, LU TV T v 7

lcHF 24— DBk

=
EXE]
)

Oat Oat
Reference cg:ttrgiﬂraor:]d a challenge, challenge,
group g/day months
Van de Kamer .
etal, 1953 2Children 140 1.8
Moulton, 1959 4Children 56-169 0.8-3.5
Dissanayake 4Adults, .
etal, 1974 1 control 40-60 !
Baker et al., 11 Adults,
1976 1 child 60 !
92 Adults:
Janatuinen oat/control
ot al, 1995 26/26 previously 44-50 6
19/21 newly
diagnosed
Janatuinen 12
et al.,, 2000
Srinivasan
et al, 1996 10 Adults 50 3
Hardman 10 Adults with
dermatitis 63 3
et al,, 1997 . .
herpetiformis
23 Adults with
Reunala dermatitis 53 6
et al, 1998 herpetiformis
12/11 oat/control
2 Adults with
Hardman - 25
et al, 1999 ST (oat prolamin) e

herpetiformis

Result of the oat
challenge

One of the two children had
increased fat excretion

No difference, fecal fat excretion
in normal limits

No clinical simptoms

No change in xylose excretion
for nine, increasede excretion
for three

No differences in clinical symptoms,
6in oat and 5 in control group with
drew from the study

No serologocal and
no histological changes

No delereious effects on
skin or itesine

No changes in small bowel
mucosa, three developed rash
in the oat and control group

Notoxic effects in skin or intesine
by oat prolamin challenge

Type the tests and
meesurements

Fecal fat excretion

Fecal fat excretion

jejunal (duodenal) biopsies,
quantitative histological studies

Xylose test

Duodenal biopsies, sereological,
histological, morphometrical
measurements

Duodenal biopsies,sereological,
histological, morphometrical
measurements

Duodenal biopsy, skin biospy,
sereological, immunohistochemical,
and morphometrical measurements

Duodenal biopsy,skin biospy,
sereological, immunohistochemical,
and morphometrical measurements

Duodenal biopsy,skin biospy,
sereological, histochemical, and
morphometrical measurements
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BN D A ¥ ¥ — FIZIRIILD Codex Alimentarius 7 D
257y 76 THY, INTr7)—=hE L TOA—
FOFIHIZERRL XL THh B LkD LTV S LG
B Z 4T %, KE Food and Drug Administration (FDA)
232007 1 HICREL DL, “IrTry 7=
LV BEDERICZ VT 7 ) — Bl A —
FPOASLZ ERELLTIWARWE W) ZETH S,
)7y VR ETIREE 2RO 7 4 v 7 v FEE
&, 1997 kA —r2EGELIVT 7)) —REEH
WTW 5, 2001 3K, A—bBMIEELT7 4T
FTeY) 7y 7o X D ERI N8B A
FMIZASTW3, ZOETIERY 7 v ZHEDRAD
73% D34 — FBREHK S OBHOBFRIZMHE > T3
(Peraaho er al., 2004a, 2004b) . FEFIIIE, VST X,
BKaRAbZ2AD ;5D %% 1ZA— BT VT 7
) — 8 LR T B,

A—h8m
F— NI E TIES 1, ADSENRDZDITIEA —
L O BRET 2D 5, S SICHIRFUIEE—

BIEREEE, Bz ) =X, £72) EF o7 —2,
VRN =FF ¥ —=X1F, I 5129 DITEFITME
UBIZ X > TRIEMAL T 5, Wik, & X OmEvLe
L7eA—FRIERZ>Tlg e EbIcRmZE AL %
BT L, RTln, Bk EffifvEEzRio7cd
DIZT B,

A—bEBIc L BXSME

F— MBI T B, B, MliaEE (B2
1359 %), ALK TH %, WA 30-40%
BERZHO L, A— PR E2ERRE B 575
ORI DL ZH S 2T % 72012, American
Associartion of Cereal Chemists (AACC) DA — b EH
XA — P BHX S OEREZFTAIB D (F8.3),
F— bR DK T D) B, NDBHET 5DIEA—
F7L—rou—5—3), HB0IIHE 3455
@A v ¥ —Cllo TS, A— MR e, 2
NSOV P v 7 Z0HOMTAEA — b % [E
DLREPCHPTTE, A— b 7L —2EFR—F

TMTACHG SN 555, — K &R CRHIC i

* 82 ERERMIZRICHIT B4 — Dk
Oat test and Ok (OELL Result of the oat Type the tests and
Reference 8 challenge, challenge,
control group challenge meesurements
g/day months
10 Children, Improvement in the tests Duodenal biopsy,sereological,
Hoffenberg . X - ’
newly 24 6 and clinical measurements histological, morphometrical
et al.,, 2000 . N X
diagnosed in 8 of 10 patients measurements
) 63 Adults: No differences between the Duodenql blopsuas, .
Janatuinen 60 X sereological, histological,
35/28 34 oats and control group with .
et al, 2002 (5 years) . and morphometrical
oat/control in 5 year study
measurements
. - ) Duodenal biopsies, sereological,
Lundin 19Adults 50 3 NO. clinical sympthoms n histological, and morphometrical
et al, 2003 18; one got villous atrophy
measurements
. . Duodenal biopsies,
Storsrud o mqrphologlcal or sereologlcal sereological, histological
20 Adults 93 24 negative effects, five withdraw ! . !
et al, 2003 . and morphometrical
in the 2 year study
measurements
No differences in clinical and
Hogber 116 Children: small bowel mucosal healing Duodenal biopsies,sereological,
gberg 57/59 15 12 between oats and controlgroup, histological, and morphometrical
et al.,, 2004 . N
oats/control 15 in oat and 7 in control group measurements
withdraw the study
Sereological, histological,
Peraaho 39 Adults Mucosal integrity was not morphometrical measurements,
23/16 50 12 disturbed but increase in psychological general
et al,, 2004a n . R X N .
oat/control intestinal symptoms in oat group wel-being questionnaire,
and gastrointestinal symptoms
32 Children No differences in clinical and . . .
12/11 24/7 K Sereological, histological,
Holm et al., small bowel mucosal healing ;
oat/control, 45 years and morphometrical
2006 between oats and control group,
9 newly follow up ) ) measurements
. with oats better compliance
diagnosed

?Studies that included a control group of patients with celiac disease are marked.
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*8.3 A—hrRBXDDER

F— b S,
F— kR (Oathulls)
F— hOEEIY (Oat groat)

BLA—bF, A—FZ—)L
Rolled oats, oat meal)

274 — ;5 (Whole oat flour)

Z— ~#2 (Oat flour)

AF—IVAY b A —F
(RF=IVAY bA—FOEEIY)
Steel cut oats (steel cut groats)

ZF— ;.59 % (Oat bran)

74— b f#HE (Oat fiber)

EE
EFENE 7O ADORETH Y, ElcA— FDOUERY ZEGHHEIRD> —
F— b DB D—ERTH W A — b DERERYIE, NED%ITTES
L, BEITGCTYBE, O—) Y, JL—F &> TERETNBZ Y ) —
V71x100% A — FOTFE|Y
HLETAZFNTKY, 7— bDUOEEY 2EDLSHEELDS T EELES
nregls
HORIFFRIEITEDRODBRES N, KR L SN THh Y, &
NWGEA— FDOEEW XIEZTD—ERDE LB LU 1 fET K > TER
Th3

ZL T2 DU EDERICHL BT LITE>TEMREND ENLE 100% A —
FOEEY

7)) =213 100%4 — FOUEEY, £feldr/O—haEhs, EESNB-
TIVAY, BB, SJUAMRlitOsEEZaCES ICHEZL
ST EGLIEoNEMDS58E

OEEIRMANZRENICEET, DG<LEDL 8% FREEN—X) D
RAMBRYHESBEEZE I 574 — FRICHRKT S

AACC Approved Methods, by AACC Oat Committee, 2003.

T3, TS ESFICTFORBEIZEE L %L,
boLIEn7 L—=rflibined v, MiE LThy
FRLIE, N—% ¥ IO Z OREEDH 57 % L FF
L, o8Ik oo BLZ RS,

ORI T, FioA — b B RO BYIRHE,
B- VA VERICIZ E2AMHY, LIFLITA—
FELEIE B- VA v ERICE VRO T o s, ik
B — b ahithd p- 7V h 35T EHMICEAT
W3, STFEE, - Moty 7N
WAZREL, H20IFELTRTHRELIES NS,
STEHFICES T v 7y ARALEORIX, B 5
BMICKDESTHKS, HlEOA— FSTFIE, i
HIMICIZ 6-8% B- 7V h v EE R, —TiEbol A4 —
AT FEEIE 22% FTR- IV h v EELIED
TE2, XOEVE VA vyERIEEOME 70
Y Ao THE I LTE S,

F— FEIXR I E s A7 L — FER L LT
FHTE2, T A ML—2 a VIITIdED e —
APRZMATCIV=—N=%EZ, I—=—bFT 7
ZTNT ATV TN T B, OB, A —
FMIFEIFEGRTLH S, Hl2 4 — FIRELR
BZNICHKTH D EHEZ SN TDH, 2o i3miy
BRI EE 5 2, 4 — MINLORRZEMEIC X
HOEEND 2, SRMICIEH DA — FEE T,

HEWZRL T30 5ITILEIZY LY M
HLCHlET %,

A—bZ2UHERRM ; 5Kift & Pk

F— M3taL LEEREHENCE T 7Ty 7
WMEFOBHILRIN TS,

F— 22T TIREHENED SN TICE L TE 5
T, 1ZFEAEDHINA — b S ICBNEOD D
DEBAS TS, HilRA — b v D VR TEH 3y
F7—=21%, LIELESEMZ VT v omfb ST
%, ZZCREMAINZTRED A — vk Y
7y ZIRBFHICE o TS TIE RV, L LEDS
Bl X=X VML ZICHT2EVT 7Y —
F— bR EEDZEDARETH B, HAINZR 7L
FU7) =N T TS DTH B, T
VTN IFLIELIEBM 7 L —N—% RE, T
TYBENRYDEI BITE)DOR WY F LiEER
R ZERERITITOE, A= Z2MD T IVT V7)) —
B EiREE2 s, HWELOLEY EWRIEZTFTZ2AF a7
FIRRICER T2 2 83 CE 5, A— 22k 7L—
7HDLVIIMTHREEH VS E, ZNSIE2 AL
vy VRPN S,

RTDRX—F > ZHEiClE A — k28 51-100% D
b ODPAFE E N (Flander et al., 2007), L TEL ®
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x84 FA—tEHEEREEM  BEMERFK

HEE . -
8D 5T HARE A — B / BN — RS 2=
.- S INETIVT >V EFRME T IcA— bE/IN A
At TNTOBHEA — b2k B BICIE, LU SRS,
i F—bT7L—2, —FATE HDIET ILT ¥ EHEFEDE D T EFRE,
N . ° 1] O C =z =
82 4 . A R fji\;gggﬁ hERREBRICIE, SEOD
2Fwvy IR ML— R8SE F— FEIZAKERMEL, RERKEEZDH S,
Ryss F— kT L— %%$$%E%3$Ev¢%747®#—h
2. RFIRYEAESGI—JIVL 270
1 F&LG,
T2—XY— F—bT7L—2, TUXKML—RA— G
KERIFFTEODVERIZIEE, BEENK
BHEvL 7))V TR M= RA— T, EFTBEHICTIVAMNV— R4 — MRITE

5F, EXTv bk A —b, F—-bTL—7

mI7—F F—bT7L—=7, afed—+rEE

mEns.

F— bEERIE, N\UBEEDNER—AD
KEERIORDLY ICERTES,

TOREP T TIZTHIKZ 172 (www.eho fi for a 100%
oat bread % ZHH) .

PRUTINA T, A= MIJAL k2 fthd 8L H
WwWHo, RF Y IR H 5, A—F - AF7—
DFHEEE, =T NI IA TDLDEELDT, %
IV 7y Z2IEEEI L 7 LILE —, FEEARI
TEDERFICH LI ENTESL, W6t -4
B33~ —r v bicBHbRTw3E (H1A1F
Z4—F 21 7) (Lindahl ef al., 1997; Onning et al., 1998;
Chronakis et al., 2004), 8 kA4 — F —xXY —fiElT
Hb, A—FTAARI) =L, =0T —F 3 v
7 A, T — )LEHAECEL (Mokola 2004) 1%, T
RN HFTRZR SRS A — F B TH 5, Lyly eral.,
(2004) DWFFELX, A — b B- 7L v DSEARIICIE A —
THOUE LW D FITh 2 3 EZ I EFNR T
%, F— MY OE G AR I X D, B
LD 5\ ER T B ISR 2 B DSai R & 47z,
Lo Lahs 2ot ) 7y 7EEUNOE
we—7>v FOTARELEDNDH 5 (F8.4),

A—=bRBOTIVT > 7 ") —RIROEITE
fDFEN B 2\ X 7V T > 7 ) — B O RS TR

B, A — MicidhE, K&E A4 EZD X ) ICEIES
NEFYENRa Y I L Tw5, arvy JFEmT
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B 205 Wik, M, Bkrd 5 v idfEiin i
BEATEH LD 5,

TNT VAHHEE DS WA B RMORED & DR
A 2707 I voEEERPIEINS, 2
D ELISA JEIZ & 2 70V7 3K h3Iis < RESER IS ]
INd, ZNHDEVIE, TBT I UVBAIDIZDD
Jithch s, 123/ 78 —F Lo 7Y 7P U
e, BVEEVE ofraction 13N, 74 #, K&E7m
ZIivhoffon, LoLA—FT7R=ZV256TIE
Zz\> (Hill and Skerit 1989), % D4R RUIKE, 7
AETT 7 I VPNETT T v LFEUEOBA
MTERODSTH D, I 61T Wieser (2000) 13,
R w- 2770 72 v EP/NEMFETECEDH D,
Z D EBARIEMERFIRZEC 2 2R LT, flig,
b o LRGED ELISA 37 4 70 2 Tk LT
AL7®/ 70 —F VPR RS IZHED TV % (Sorell
et al., 1998; Valdes et al., 2003), Z DJiiki%, —HKpHy
7% K G2 D% Codex Committee on Methods of Analysis and
Sampling (Codex Alimentarius Commission, 2005) & L
T & 11, the Codex Committee on Nutrition and Foodsfor
Special Dietary Uses (Codex Alimentarius Commission
2003) 12k D ES5iciED s, FUEARS 135 RTF
FQQPFP(/' VY I v — Ny Iv—7r)vr—7x
ST Iy —=Tn ) y) BINE, F4%, RET
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WCHIET 20728k, LarLA— kI
W 2T 5 (Kasarda, 1995), Z DORELHIIZ 7
073 IEPEVRLPR SN, Fllo- 24
7707 2 I 654 %  (Shewry and Tatham, 1999),
Osman et al., (2001) %, ZDPUL TR TE 2 Ex -
7eXR7FRasel, =€ F—7hiRd mEE RN
T#i& 1% dipeptide FP D & 9 TdH % Z & #h5 L 72,
ZORTF RIS tak Bz i@fio 5 v o8
JBEIZHDHOT, AHEEE LT, PUEARS 32V 7y
JWRDANZICHHTIE R VL DRTF FEiBikd
ZUREMED D B, FERE LT, MRt H
D, ZHUITNT v 7 ) —ERMOBHEDNT ZT 4 —
ZIETEE 5,

Kanerva et al., (2006) |, KFav % IFHMEOD
DoledA— b7z 77 I vERDER
Z L7z, R, RS PUARICIHD  ELISA i Tl %
DA — FEMEF o Tn 7 S vERERL
D, ZORPIIZNS6DHLIREMED LT - EH
ol (DEDHEBIHET2XDA— 7L
730 5V R — LT VIRETH 5 72), ZORERIZ
F=NTrB VT ORODICAY V=
L Cfib 2R 7z (Kanerva et al., 2006),
COBRIZ TN T v 7 ) =B OREZDHEDEDE
ooz # L L, Z2LTEO~Y—T v 05
W OPDTINT 7 ) =B ARANTIIZ U EH
TIEILhD, ZITRELRMLED 2D DI
HBThh, kg EINmiaembhte) 7y 72—
#X7TF FPoEILE ERIELTEL LD TH S, A —
M) 7y 7HDEHEORFEFO BIHEL T3

T, INE, 74, RELEIMLT 2 X DRI
TEDPHITH %,

D7\

Zhnb S DIEF & $EEE
BEDEIR T —% —lc Xk 5 &, HE D ITAH— MiE
VT 7)) — S H £41%  Holm et al., (2006) I
) Ty 7RO E vy 2 @ttbvf—
FZzROVEES DBEFEO—GE L THE L TR L
Rz, T4 — DA BTz X (52

IFAINS T %, Carsed and Scott (2007) 1%, Holl
DLE2—DFTUROFEL Tl T —F —13d
B ELF— P ND/NED—{ary kb bD
ThHor bl T, JLERGEE Tl RZ2 LR
WA —bDavyInbsd, A—rBeY 7y 7
WEFEICE DR, et TIoonsiie o
VDR, KA — FEFORE» S RHE
TDF = A VDI ETH D Z EIZHSTH S, “Hfl
B — b 7 SEGEFTEE L, WL D08 —
7y P TTWw 3 (i £ 1F www.creamhillestates.com
and www.provena.fi % 2H),

aAVE IO, T A — NI VT 7Y —
BIICAYSICED %, 4 — b ORI 22 B DO FRF
ZEICET, X—=2A2V—&M, A2, AFvID
&9 M 2 BRI HOMELE L THWS 2 &8
TE 5, BAA— FR—=F v IEAOESRZ, 6

WAEHIN S 4 7D 7 b oS OHE, fRRtEZ R R
L7z Y7y ZWRBEDA — bV ERIET T
IRIIZFIH S LT % (Bl 21X www.moilas fi % 2%
),

A—1, BLORHOA— b Xo3i%, BEDME
H O EAER N DO EHEZ R I 5, A — F Xy
&, BIZIREREL 2 =20 v 4 i, AL O
£ 9 BROE DEFEEERE DL DD & A 7T
LCTWw3, A= bME—RIZIASZIFTANSN TN
DT, &7 7 IV—IGEIEN, ATV T 7)) —
ANy Ty 7 2 H ) B, Thidk
V7Y 7RBEICE ST ED E LT ERS
D, FRI TN v 7 ) =8ISR B XD
b MM & ifi7222 6 TH 5,

TP ADA — F O IAARIE, TN T V7Y —
BEIZE S TEWLK O DOEH SIS 5, B
Tl A—MIEADOTLOEL T ILT V7
U—fihE LTERRINTWS, oA — %A
CZFAND-DI2IE, £V 7y 7tke, M&E, B
e, AREMAERET . — DIEFH I BN
H 5,
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Abstract

The spread of COVID-19 has significantly changed our lifestyles. There is still a lengthy wait before COVID-19

will completely relinquish its hold. It is inconvenient and stressful to do things that we used to take for granted (i.e.

eating out, visiting with others). However, humankind has overcome such difficulties before. Moreover, various ideas

and business formats have been developed to accommodate our new lifestyles. The author believes that in the future

the skills we developed to confront COVID-19 will improve our lives. In this study, we consider future lifestyles and

businesses formats from the perspective of our current experience with COVID-19.

1. Introduction

COVID-19 has been rampaging around the world
and shows no signs of surrender. One of the features
of COVID-19 is asymptomatic infection, especially
among young people. This feature causes infected people
to show no outward symptoms. Hence, they spread
infection to others without being aware of it. Because a
main infection route of COVID-19 is people’s respiratory
droplets, the risk of infection is associated with contact
with people in various situations (i.e. eating out, in
conversation, etc.). Under these circumstances, the most
effective way to prevent infection is to avoid contact with
others. However, because we live in the society and have
constant contact with other people, preventing infection
imposes many restrictions. New remote technologies
have been established to increase interaction with others.
These technologies may be utilised in our lives even after
the elimination of COVID-19. This study considers some
potential ways our future lifestyles and business formats
may be improved. This study has been organised as
follows: Section 2 considers our new lifestyles; Section 3
discusses new business formats and Section 4 concludes

this study.

2. New lifestyle

The part of daily lives impacted most by COVID-19
involves interaction with other people. One example
is going out to eat. It is an important entertainment
for many people, and when it is restricted, satisfaction
with life decreases. In order to deal with the problem,
the widespread use of remote systems with computers
and smartphones such as Zoom and Google Meet are
taking on a major role. These systems let users to have
conversations while looking at other people’s faces. Their
audio and video are adequate, and this communication
is comparable to a face-to-face meeting. Initially, these
were used at corporate meetings, but now they are used
for a variety of purposes. Currently, dining together
through Zoom is becoming popular in Japan. The
participants prepare their own meals at home and enjoy
the meals while talking to others online. This activity
would not have been devised if the COVID-19 situation

had not forced us to into it.

3. New Business Format
Limited contact with other people is a major impact

of COVID-19. This relates to the way people work. In
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Photo (Left): A bridge connecting Honshu and Awaiji Island. (Right): An image of telework.

order for workers to avoid unnecessary physical contact
with others, many firms have introduced staggered
commuting hours and telework. Although telework was
implemented as a countermeasure against COVID-19, it
has some advantages over traditional ways of working.
As mentioned in Section 2, the computer’s remote system
functions have improved in recent years, which makes
computer communication almost the same as face-to-
face. In addition, workers can share materials on screen
as well as sending and receiving data using e-mail and
the computer cloud. As a result, workers can remotely
conduct the same work as they can in their workplace.

Remote work styles may help to mitigate the
overpopulation in Tokyo. Currently, in Japan, the
economic environment in rural areas is becoming dire
due to the structural changes on society such as the
declining birthrate and an aging population "."" Small-
and medium-sized enterprises (SMEs) make up the
majority of businesses in rural areas and are in short
supply compared to large firms located in Tokyo ”. An
indispensable solution to this problem is the migration
of population from Tokyo to local cities. This migration
rarely achieved pre-COVID-19 because many leading
firms required employees to live around its corporate
base, which is located in Tokyo.

However, with the introduction of telework, employees
in some industries were able to remotely collaborate

with their Tokyo headquarters in real time. Moreover,

some firms have made the bold decision to move their
headquarters from Tokyo to rural areas. For example,
in September 2020, Pasona Group Co., Ltd., started to
relocate its head office functions in Tokyo—such as
personnel, financial accounting, corporate planning, new
business development, global, IT/DX, etc.—to Awaji
Island in Hyogo prefecture ”.” As a result, approximately
1,200 employees of their group plan to migrate to Awaji
Island from Tokyo by the end of 2023 ?. This migration
will increase the population and revitalize consumer
demand of other businesses in Awaji Island. In addition,
living in a place rich in natural resources (i.e. Awaji
Island), away from the hustle and bustle of the city (i.e.
Tokyo), will improve the employees’ quality of life”.”
This is an example of how the ability to work remotely
can improve people's lives and the local economy.
However, some difficulties remain. One problem is an
unreliable communication environment where images
and sounds are not always sufficiently transmitted.
Moreover, due to its business nature, introducing remote
work is difficult for some industries. Solving these issues

will be indispensable for success in the future.

4. Conclusion

The spread of COVID-19 has significantly changed
our lifestyles. We must still wait for COVID-19 to be
completely eliminated. Due to the main infection route

of COVID-19 (i.e. droplets), we have been forced to

""Reference [1]is published in Japanese.
"2 Reference [2] is published in Japanese.
"3 Reference [3] is published in Japanese.
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drastically reduce physical contact with others. It is
inconvenient and stressful to restrict life in this way.
However, some of these lifestyle changes may become
a catalyst for a better life in the future. Specifically,
various ideas and business formats were developed to
deal with a new lifestyle which may improve our future
lives. Telework utilising new remote technology may
have a lot of potential. Improved remote technology can

free workers from the commute to the offices. Moreover,

the technology may mitigate the overconcentration
of population in Tokyo. However, this is not without
challenges. For example, some of remote work functions
are difficult to use. In addition, the nature of the business
may make introducing remote work difficult for some
industries. If our current COVID-19 problems are
resolved, our current difficulties may become a source of

a better future.

List of References

1.

EAHER M2 TEb -0 - LI EAVERAGING REICBId 2 AkEaah D £ & ofWdE HAUtiEs H31H
Shusho Kantei Dai 2 Ki "Machi Hito Shigoto Sosei Sogo Senryaku; Sakutei Ni Kansuru Yushikisha Kaigi Chukan Torimatome
Hokokusho Reiwa Gan Nen 5 Gatsu 31 Nichi. Prime Minister’s Office of Japan, Interim Report of the Expert Meeting on the
Formulation of the Second Term ‘Comprehensive Strategy for Creating Towns, People, and Work’. 31st of May, 1st Year of Reiwa.
https://www .kantei.go.jp/jp/singi/sousei/meeting/senryaku2nd_sakutei/r01-05-31_chuukan.pdf Accessed on 12/09/2020.

FELC S B E T - B E U7, OFEBL 2023 LI 1200 £ O tEE 2SR TIERE SV F 7V — 7 Kehikng = oHe, %
B ICBIEEME Y F 2V —7 202049 H 1 H  TShin Ni Yutaka Na Ikikata Hatarakikata; No Jitsugen 2023 Nen Do Ni
1200 Mei No Shain Ga Awaji De Katsuyaku Pasona Gurupu Honsha Kino Wo Bunsan, Awaji Ni Iten Kaishi Pasona Gurupu 2020 Nen
9 Gatsu 1 Nichi. Realization of ‘A Truly Rich Way of Living and Working’, 1,200 Employees will be Active in Awaji in 2023, Pasona
Group Headquarters Functions will be Dispersed and Relocation to Awaji Island will Begin. Pasona Group, 9/1/2020. https://www.
pasonagroup.co.jp/news/tabid312 html?itemid=3593&dispmid=821 Accessed on 12/09/2020.

W E~BA L AL H Y EER T 2 TH L@ E75 - £ & 77, L3 INITIATIVE fR &8 8V F 7L — 772020 4F 10 H
26 H Awaji Shima He Ijyu Shita Shain Ga Jissen Suru "Atarashii Hatarakikata Ikikata; Toha INITIATIVE Henshu Bu Pasona
Gurupu 2020 Nen 10 Gatsu 26 Nichi. What is the ‘New Way of Working and Living’ Practiced by Employees Who Have Moved
to Awaji Island. INITIATIVE Editorial Department, Pasona Group, 20/26/2020. https://www.pasonagroup.co.jp/media/index114.
html?itemid=3645&dispmid=796 Accessed on 12/09/2020.

New Food Industry (New Food Indust.) 2021 Vol.63 No.3 257



@®e TS A KFEEDE

O0F&EEHICEETHOEE

W F WA[%s (MURAKAMI Kana)
HH R 7l 20

d0120-0105@dent.meikai.ac.jp)

Hlfcla KFER

Pl a g F 7 £ L 2D G
FUTIER L, 1EBPFEE) ELT
WE T,

HH, =2 — A CEYERLH
BENB I CER B Ic 2D %
., EHHICED, DD
P THLTIANABRIC R o 7
D, MEZETARZFICHS L I
—WE, LD EAKIEOEF
A,

M B L TIRRELE
L23dHh £ L7, BT 2003
WMOZETLED, 77 LT
FEZIT DAY A NDL DD
RfRic o722 CTd, 2D k9
W2, 2y F7—27%AHLTasa
——=yarEkdIEiENT
TH, EEE-> TEBHOEZE R
BT HIEENT o0
WoTLEVELA, HRADOH
BRSO el T e L 035R
=TT,

WEAE, AP0 4 Ao 6 13K
T, LWVKA, dedry, Sk
HENEDHEIEFTOEL L
WFzEo FETOFELLD, 2
DEIBRAT—TTIEHY FHA
TL%, #BENPEDL ) ITHED S
NTW L Db % F TORRIN
fllx, FHEBEOH#EIDELP-> K
B FET, 2o, 7&Y
Dh ED L ZITHILE, BRI

Hleo>TLEIZEDLHDEL
72o & 5 IR T ONEE) DR
INTnwzZlEtdy, AFLAD
KDL TR 6 T WmERs %
ROBFERIC o7 EHwET,

M anFoWifansko?
EID»o6%R o> TET,
DRI ANZ DEIED T ARITHKE
HFENns k9> TLEHL
DIINDPHE)E->TLED
D2 EVHEORFITLITH D
F L7,

2R

FUWERDHDA

4 AL, R¥O#&RIETY =7
EoaTiTbnTwELED, B
WAELEPLZEICL ) RLHD
TOEKHPRED F L7, £
EZDOREDRT, EELDLEFEL
7, TYH, Buffivtwuzdy o
EAXEI B E D IR T B ERNX
PHLOAEENOWE, 5%
anFERREIEEI o TR D
DEWVIREDBADIRL - 7,
EHE LR CERH %0 A
F L7,

BfE X, BT HEEET
DY x THENLITL TITHN
TWwEd, HEOREZ, 2EE
B¥sZtickh-oTWwEd, ¥
2 O CHBICF 21T
FEHIFEL L, 5B EEHERK

258 New Food Industry (New Food Indust.) 2021 Vol.63 No.3

HDNE 5 2\ TR LW E - Tw
7,

—J5, HEETOY = 7K TT
2, WA 25 5035 5 B
e, AERE BRI AT
HbITED, WNHEZHE L IZIFE T
b EEA, #EOHHH D
THRO6NZ Z LiE, EEORIC
b9, v 7 b EfL
TV — a DB CHIE
EE AEHHZ AT L DYAlRE
> TWET,

cwED%Z

G, Wil A AETE DR
KHENTEEF LD, Bak
ELHYET, 2hE, KL
I ERTG B MG EN IS ST &
mwZETY, flZE, HEHER
DIERITFIZA > THMEIITE, 2
CESAEEZIFI» LW E-R ST
HHENTIEIHD FEA, KA
EEERGR D I I E T 5
ZEbh, RHICEKE %2 Licwk
B IcfF < 2 &b, 7aAnNAg b
Z9T 5T EHEELWVIRIIZED
D EXA,

L2 L 2K, HETEI Y
REEIDSE 2 7297, AERGED VY X403
ELL{ ol WwI)I ROHEILH D
FL7, BlElZELAZD, &%
HICRzE s RmbEEFNEL
2o Wo K DGR > 72D,



anrE LIRS IROHE

YouTube B % L CTVv>> T3 JilH)
TEET, FHlofart s
BT, BOoOHKEH b BN

HrEEo et kHIcbebh F
L7,
X7, WOIEALERICED

TWhe A7 %22 COEMNED
STRFEMPHZEL RHD
bHFET, REoRHEPI G
TH PR IALY D 3T 6 N,
RPN E R I N T E T,
CNFEFTOHEELEEFIRELSE
boliEmTda, PEHERD
DOTHEHNTL 2 EARfEIZEL
2286k, Hoha kg
BiZlhoTw3 EFEKLEFT,
o XHicanFMmotigic
Bz & LTd, BPHLRIFIk
FoTVRRWI EANDGEHEIRIZ
FbaEbE¥Tuidiudzn £
T A,
HHRICHZRIGTHAS E, O
OSBRI L > T AL DREEZ
BBITEODHH T, HATIZ
HEHVZDEIIBLIEIIREEZ
A, EREDECE LS bN
F9H, MhzREIDHED,
DOFEZBNZEACAD Tl I L

TV ADBRZvuhrordb Lt

A,

T4 ORI -TITaY
hzzbottfizav 74 LA
LV, KREHDBEYSED BT
TINFTERCEIHEZHS
FTIEWCREDELLD, 22T
T4 7L R AT A YD LI
OWVTELAEWwERWET, A
BEOHFISBEONTITEGEXD
ZHIio g, &, 2T
WCHEINeH D=2 —AD I L
ZEOHL T,

ZUE A —JkiEF 22T
HHE, HITOTTHDOT /) —
b % IS CRIER LT\ SRR H5Bh
BAXZICEEERINTED, HoT
DEZEPHERAL 2L 0IHINET
L7, % OWRDIS & FADINERIC
BEEMOTVET,

ZDOHOFOHEIC
%, WEOKTD 210 Tldk s
Lo TLEVZI LD
NDSTBELE 2 &) BT,
O PN THELZ L CWZED
ZETL7,

Z D, PHDRKIC

RS

IZERHNE S

kOB NZHITTH, 5
ZoWugE B4 L, w17k
WK ADKRBITIIERDS L 72\, &
W) 2 DFRERKRFE I HEDEL
(72D £,
ZLTZoNRIE, DY 15K
DRIV 77T 2aDRAT L
HzINRICEL 25K E %
FRpcE WS TN E L7,
NGO MtEkD A Y 74 v 7—It%
mi& EEZGin, Z2oBEx2H
DU DI LR, FERIZADR
WNLTHEE/Z LIzvwELhrs
BwE L7,

KEZRDOHT

Bl Z & A 7 IS IR 72 R0 T IS i
T H, RRETRTOARICH
FlthzeonTwEST, 4H1H
ZRE—MEE->7-, 295425k
IICHA DR E T I7A R— T %
FEIGTCGBEI L2 EESTY
¥7., 5, ATDEIPNTHLLE
BN L, Pz ndic, i
I CHEREIEATHE I\, Z

TEVREE, 2T T2
&9, BB L HE O

WREHHZ TV I EHLET,

New Food Industry (New Food Indust.) 2021 Vol.63 No.3 259



TRERT  BoflEe AT

BAS5 kR 248 R—Y

R RARDHAS
1 E RILEY & EREEEET

r\ B 28 NILEYOHIERNDOBERIEEZDL &

B3E NI LHRHEZDRILE A

FEA4E BREEZORILE VB

EBHE ZBILEBNILYILIRAART VR

EOE RBUEIRTIEBHEBREDOTH

B7E EAMETR S BIERED TR

£ 8E BHREZ T 2RmEREETIERF

EOE BHERIEETHI 2RERM

BEE/IU0O0 ES excs z240) $10E BERERTOEMREIHIT 7Y A ~ORFE

B—ONNS ) BRIy FH O R M

@ T3EXIE FAX £ el X —IVI2T FAX:042-312-0845 info@nfi-lic.co.jp

www.newfoodindustry.com

Za1—T7—RAVFARN)— H63% £ 35

B Rl AR 3 4 2H20H
% T oM 3 4 3H 1H
RITA B4
WEAN S0 K
RITFR X774 GMSt
T185-0012  HUTARE 4y i AMy3-7-23-302
T E L :042-312-0836 ({f4#£)
F A X :042-312-0845
JoAde: RS T EaSRE  Hil2312814
LPEETGH  EFXE  HE3073817
W9 xR O—-Jub MHE0324817

EIRIFR  HRAsthxA2
E M [AH2,500M1] +B GXEH20M)

e-mail:newfood@newfoodindustry.com

260 New Food Industry (New Food Indust.) 2021 Vol.63 No.3



4.

10,

11,

12,

13.

14,

15,

New Food Industry PeRii €

its New Food Industry (3, feiiBI9 2 FEEGRSG #8530, 7 — b, M0, FRERIUR, PR/, isby £ —
b, BERE L ORISR LSS BRI £,

Bl lE, HAGEF 23052 L L, WGEEIIMEAL 2w Tl 23wy,

MIXRFRL, 3, /7 — &, f@aicix, Ay A roL, FFHE4E X OFEEES (Fifei), XIC#ELy A
LoV, FHEL, PB4 (FE) %20, ACORNCHT 7 OLINDO X —7 — F (JEE L HAZE) 2NZ 3%,
B, 3, / — M2, 400 HEERE O Abstract 22 £ 9, £7-, BRI, MHEICOVLTIIHE
41 Graphic abstract TAXX O Z FHIL TL 23\,

RIS, 7 OUHNOHEED X —7 — F, KEIZ, AP A b, HE4E L OFEKRES (i),
7TODHOMLF =7 — FEXOAIENEZHEANTL LI O,

JEERSG, /= b, IOV T ERE SIS TS 28N L 2T T (R ERAESH 5
DIZOWTHZ LET), £/, WUHEHN, HEFICHL TREEZEDEMICB TR E £,

ot S N2 B SUE, RIEROPRIAN 2 & A b - RO EORBICHFST200E L, /—
M, BREROFREICHFLE T 2RME LEY, BRI T TICHRSI NS DTHIIME, BiEzL, &kl
FORGNIED A 7HERE, ERERF, PHYED 720 DAfifE D IR E2 MR E L £, £/, DGR
EHEDEROY G, ZOEME (WHEEER - Bd%) FOEMICB VL THELL, HamEOuaIcR) ey
7,

FERsOREk 1, WEZRRIC LS, Eyzir) EiE, mEZRZOHN CHERiE 2 2 A LEI L
BRI DM S T A, MBI D £7,

FREIZTRTAL 7 — P FF 2 X ¥ M, AT & T 405 <3517, X DA 72 7 <35 {72 ML L 7,
X DE X, ARFEEAIIF IO T 8~ 12 H (V—FEHT10~20) DI, / — F Tl 4 BEMNE LT,

RSCERRIZ O D37, FriRAGE - & L, PHAPFMAG 2 £ U THEEZ V2 » 2 & BRI 75
AR 3 LRSS, A=A =4, PTE R 9

ALE IO DL Y —F VA A TV v 7, P —FILOBBIER—LVFELET,
< HE - FAONTHIISUE, BIRTERBLTLES v,

IR DFFAAMLAE S, BRI HR L T RS v,

BFZTRTT 77872 A, RO STHMZEARE T2, HE X ORFEOIETFHIZR DM D,
km, m, cm, mm, L, mL, mL, kg, g, mg, mg, mol, mmol, mM, mM, pH, b.p., f.p., MW, V, A, N, M, Rf &

SIRISCHRE, ASCHCo 5 R Friolat & o BN S H T2 6 L CERlil £,
SUHSCHERY A B &, RXDORICHFESMUCE & O TRHEL 7,
JERSOREIELS, WK - B E CHEEDMT, KIEAMEIE, MEFAT, =M AERHIUIITEET,

IS N, WCAMRR S 2T LIRS LE T, BRECOBERE, T2 27 74 AR S
HIBL %7,

B S N SE, HBOLOFF A2 Ui, W, FH HP ToRiZ LTb X,



$63% H3% WE745H AM3EIH L HES GEH 1L H 4T
WEAI344E4 H1H A WAAI384E 1224 H  EIERAUR R BB R 2 AMERE 5517217

ew Food Induslry

A=A
IXTT71 BRIkt
A $h:T185-0012 B EABE S FTiANT3-7-23-302
#ah 042-312-0836 FAX 042-312-0845

TEAfh : | A4F2,500M |+ HMEE 89591-3 4910895910314
(3%#1120M) 02500



