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Abstract

To survey the use of dietary supplements by non-users, we conducted a supplement
questionnaire. Data were collected from January 30 to July 27, 2016, from 832
volunteers. After the application of the exclusion criteria, 769 volunteers who currently
do not take any dietary supplements were divided into two subgroups: the “experienced
subgroup” included 375 volunteers who had previously used dietary supplements, and
the “inexperienced subgroup” included 394 volunteers who had never used dietary
supplements. Results showed that not using dietary supplements was because of
incomplete information regarding them, in particularly the experienced subgroup was
highly influenced by this point. On the other hand, the inexperienced subgroup believed
that it was unnecessary to take dietary supplements to remain healthy.

Many volunteers expected the dietary supplement to improve the immune system.
Furthermore, data indicated that both groups focused on the price, and that most
volunteers preferred dietary supplements with a price range of 50-100 yen per day.
Availability of more information to non-users would help manufacturers develop more
products thereby expanding the dietary supplement market.

Introduction

Food culture in Japan is being progressively
simplified and westernized leading to an increasing
number of people with nutritional imbalance and
unbalanced diets”. Because of the lack of nutrition,
people consider purchasing vitamins, minerals,
herbs, and other dietary supplements. These are
easy to obtain from convenient stores, supermarkets,
drug stores, and the Internet in Japan. Consumers
are growing more conscious of their health and/
or nutritional deficiencies?; therefore, the use of

dietary supplements is increasing and essential. Too

much information related to dietary supplements
confuses consumers; thus, they remain unsure
about the supplements’ safety and efficacy as
well as the authenticity of the information. Some
dietary supplements’ labels have been simplified
and clarified for effective use since the “Foods with
Function Claims” regulation was started by the
Consumer Affairs Agency, Government of Japan in
2015.

“Foods with Function Claims” is one of the
food labeling regulations in Japan?. Any food

company can submit a prior notification with
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scientific evidence of safety and effectiveness of
its products to the Government of Japan. Under
this regulation, companies can label the efficacy
of their own products, thus informing consumers
of what subjective symptoms prevented and/or
improve by the products. Dietary supplements,
however, are not substitutes for medicines. This
regulation is similar to “Foods for Specified
Health Uses.” “Foods for Specified Health Uses”
also allows labeling of appropriate functional
claim on products. The difference between these
two regulations is that the government of Japan
evaluates and provides adequate evidence and the
Consumer Affairs Agency approves the label. “Foods

for Specified Health Uses,” however, is required

to spend time and large amounts of funds on food
companies. On the contrary, under the “Foods with
Function Claims” regulation food companies are
required to assess and provide evidence, and not
the government, therefore, the entire responsibility
rests on the companies. This system was started in
April 2015, and it is not only applicable to dietary
supplements but also to fresh foods. Because of this
regulation, dietary supplements are considered safe
and efficacious. It is important for consumers to
purchase dietary supplements based on their safety
and efficacy. This leads to an increase the market
size.

The dietary supplement market is not directly

proportional to the number of consumers, although

Table 1. Volunteers and questionnaire involved in the conducted study.

Item Choice
Sex (Male+Female)
Age (year) 10-19 o 20-29 o 30-39 40-49 + 5059 -+ 60ormore
Occupation Housewife + Part-time employee < Full-time employee - Self-owning business -+ Student -  Others
Exercises *Everyday

Have you ever taken dietary
supplements before?

Why have you stopped taking
or have not taken dietary
supplements?

If you want to use dietary
supplements, what kind of
dietary supplement do you want
to try? (circle multiple)

What are the most important
points of information you need
to know about the dietary
supplements? (circle multiple)

When you choose a dietary
supplement, how much are you
able to spend every day (in yen)?

*3-4 times per week
*1-2 times for a week
*1-2 times for a month
*None

(Yes, | have+No, | have not)

*Because | am healthy

*l am uncertain about its effectiveness
*t is expensive

*l am uncertain about its safety
*Others

*Anti-obesity

*Skin care

*Improvement of immune system
*Stress relief

*Improvement of visual acuity
*Prevention of lifestyle-related diseases
*Enhancement of brain activity
*Joint-pain relief

*Others

*Ingredients

*Price

*Ease of consumption

*Product effectiveness and usage
*Manufacturer brand

*Made in Japan

*Dosage regimen

*Natural ingredients
*Recommendation

*Taste

*Others

*Less than 50 yen

*50 yen to less than 100 yen

*100 yen to less than 150 yen
*150 yen to less than 200 yen
*200 yen or more
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the purpose of use is specified on the label?.
This market is increasing every year, despite the
fluctuation in market price®. Over 15-20 years,
the dietary supplement market has grown in Japan,
and it is now the second largest dietary supplement
market in the world, after the United States®.
Although the market is expanding®, the National
Health and Nutrition Survey in 2001 estimated that
17% of men and 23.6% of women were dietary
supplement users®, 20-25% of people were dietary
supplement users in 2004-2005% 7, and in 2010 28%
of the surveyed people were dietary supplements
users®. In this study, we aim to determine the dietary

supplements the non-users desire to use or take.

Method

In this study, the 832 volunteers who participated
in the clinical studies at ORTHOMEDICO Inc.,
Tokyo, Japan, filled out our original questionnaire.
Data were collected between January 30 and July
27, 2016. We focused on non-users (769 volunteers)
who were asked to answer the questionnaire
described in Table 1. Information on their sex, age,
occupation, and exercises is shown in Table 2. The

volunteers were divided into two subgroups; the

“experienced subgroup” included those who had
previously taken a dietary supplement (n=375),
and the “inexperienced subgroup” included those
who had never taken any dietary supplement before
(n=394).

All volunteers within the experienced and
inexperienced subgroups were compared using
the chi-square test and odds ratio (OR), and 95%
confidence interval (CI) was calculated for the
relative factors. Statistical analysis was performed
using IBM SPSS ver. 23.0 (IBM Inc. Tokyo, Japan).

The level of significance was set at P < 0.05.

Results

The 769 volunteers (experienced subgroup,
n=375, inexperienced subgroup, n=394) had not
participated in our questionnaires before. The
questionnaire is shown in Table 1.

Non-users avoided using dietary supplements
because they doubted the supplements’ effectiveness
(Figure 1). In addition, some non-users considered
that they were healthy and did not need any dietary
supplement. The high price of the dietary supplements
was another reason for avoidance of use in five cases.

Compared with the experienced subgroup, “because |

Table 2. Age distribution, occupation, and exercises in the 'experienced' and 'inexperienced' subgroups.

Questions Choices Al Male Female Experienced Male Female Inexperienced Male Female
n 769 316 453 375 106 269 - 394 210 184
Age 10-19 0 0 0 0 0 o - 0 0 0
20-29 82 44 38 34 17 17 - 48 27 21
30-39 167 73 94 88 30 58 - 79 43 36
40-49 253 98 155 115 25 90 - 138 73 65
50-59 202 74 128 100 22 78 - 102 52 50
60 or more 65 27 38 38 12 26 - 27 15 12
No data 0 0 0 0 0 @ o 0 0 0
Occupation Housewife 139 0 139 80 0 80 - 59 0 59
Part-time employee 134 6 128 77 2 75 - 57 4 53
Full-time employee 384 251 133 162 77 85 . 222 174 48
Self-owning business 45 26 19 24 1 13 - 21 15 6
Student 25 12 13 10 5 5 . 15 7 8
Others 39 21 18 22 1 11 . 17 10 7
No data 3 0 3 0 0 o - 3 0 3
Exercises Everday 49 25 24 19 7 12 - 30 18 12
3-4 times per week 64 27 37 44 18 26 - 20 9 11
1-2 times per week 191 82 109 98 28 70 - 93 54 39
1-2 times for a month 81 47 34 35 14 21 0 46 33 13
None 375 135 240 174 39 135 - 201 96 105
No data 9 0 9 5 0 5 4 0 4
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Others

I am uncertain about its safety

It is expensive

I am uncertain about its
effectiveness

Total

B Experienced

L.
I Inexperienced

Because I am healthy [ <

0 100

200 300 400 500 600
(The number of people)

Figure 1. Responses to "Why have you stopped taking or have not taken dietary supplement?"

Others

Joint-pain relief

Enhancement of brain activity

Prevention of lifestyle-related diseases

Improvement of visual acuity

Stress relief

Improvement of immune system

Skin care

Anti-obesity
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e

Y
NN NN
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& Experienced

B [nexperienced

---I

100 200 300 400 500
(The number of people)

Figure 2. Responses to "What kind of dietary supplement do you want to use?"

am healthy” shows significance in the inexperienced
subgroup.

There is a great variety of dietary supplements in
the market; this encouraged non-users to purchase
them (Figure 2). The majority of people believed
that the dietary supplement would improve their
immune system. Volunteers in the “experienced”
subgroup indicated that they considered purchasing

skin-care supplements, whereas those in the

“inexperienced” subgroup focused on anti-obesity
supplements.

The most important aspects to consider for the
non-users were the cost of the dietary supplements
and their ingredients and effectiveness (Figure 3).
They could afford to spend 50-100 yen per day on
the supplements (Figure 4).

We calculated the OR and 95% CI (Table 3). If the

OR was >1, and CI does not cross 1, the experienced
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and “I am uncertain about its safety”

Oth 9 L .
ers STotal showed significant differences when
3 i : @ - 5
P\:Xpenﬁmced comparing between the “inexperienced
Taste ® Inexperienced

Recommendation

Natural ingredients

Dosage regimen

Made in Japan [ECaCECa)

Manufacturer brand

Product effectiveness and usage

Ease of consumption

Price

Ingredients

and “experienced” subgroups
(OR=0.294, 95% CI 0.202-0.427,
P=0.000 and OR=0.322, 95% CI
0.143-0.723, P=0.004, respectively).
However, “I am uncertain about its
effectiveness” and “others” showed
significant differences when comparing
the “experienced” and “inexperienced”
subgroups (OR=1.786, 95% CI 1.326—
2.407, P<0.001 and OR=2.356, 95% CI
1.277-4.344, P=0.005, respectively).
The “anti-obesity” and “stress relief”
factors were significantly different
when we compared volunteers in
the “inexperienced” to those in the
“experienced” subgroup (OR=0.593,
95% CI 0.445-0.788, P<0.001 and
OR=0.691, 95% CI 0.504-0.949,

0 100 200 300 400

3000600 700 p=g 025, respectively). While “skin
(The number of people)

care” and “improvement of immune

Figure 3. Most crucial points influencing dietary supplements choice.

system” items were significantly

No data

200 yen or more

NN
3 ]

150 yen to less than 200 yen

AN

100 yen to less than 150 yen [ i

50 yen to less than 100 yen

“u"n """’

NN

BHGn
Less than 50 yen e

Total
B Experienced

=] lne‘xperienced
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(e e e T T

different in the “experienced” and
“inexperienced” subgroups (OR=2.123,
\ 95% CI 1.592-2.831, P<0.001 and
OR=1.534, 95% CI 1.152-2.042,
P=0.004, respectively); “ingredients”
was significantly different (OR=1.487,
95% CI 1.109-1.993, P=0.009).

Discussion

The aim of this study was to

0 50 100 150 200

250

300 350 ascertain the factors that cause

(The number of people)  non-users to begin taking dietary

Figure 4. Estimated money (yen/day) to be spent for dietary supplements. supplements. The Japanese dietary

subgroup was statistically significant compared with
the inexperienced subgroup. However, if the OR
is <1, and CI does not cross 1, the inexperienced
subgroup was statistically significant compared with

the experienced subgroup. “Because I am healthy”

supplement market is well developed,
but there is still a strong need to develop new
products with more health benefits to meet
consumers’ needs at a low cost. This study also
examined the new informational contribution of

supplement manufacturers.
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Table 3. Statistical analysis of the data of the conducted survey study.

Experienced subgroup

Inexperienced subgroup

. . P 95% 95%
Questions and choices Yes No Lack Yes No Lack Value OR Cl- Cl+
of data of data
Because | am healthy 46 329 0 127 267 0 0.000** 0.294 0.202 0427
' am uncertain about *x
Why have you stopped taking it effectiveness 264 111 0 225 169 0 0.000** 1786 1326 2407
;’Jpgf’e";ezt‘g taken dietary i oensive 88 287 0 83 311 0 0436  1.149 0818 1614
. | am uncertain about its safety 8 367 0 25 369 0 0.004* 0322 0.143 0723
Others 34 341 0 16 378 0 0.005* 2356 1.277 4344
Anti-obesity 155 220 0 214 180 0 0.000** 0.593 0.445 0.788
Skin care 223 152 0 161 233 0 0.000** 2123 1.592 2831
ey 27 148 0 197 197 0 0.004* 1534 1.152 2042
immune system
If you want to use dietary  stress relief 92 283 0 126 268 0 0025* 0691 0504 0949
supppetlemeis, et Wnel o oo sty 4R 258 0 166 228 0 0239 0837 0627 1.118
dietary supplement do you - )
want to try? (circle multiple) ~ Prevention of lifestyle- 175 200 0 192 202 0 0613 0921 0694 1222
related diseases : : : :
Enhancement of brain activity 103 272 0 121 273 0 0.341 0.854 0.625 1.167
Joint-pain relief 101 274 0 102 292 0 0.744 1.055 0.766 1.454
Others 17 358 0 9 385 0 0.110 2031 0894 4615
Ingredients 250 125 0 226 168 0 0.009* 1487 1.109 1.993
Price 293 82 0 299 95 0 0.493 1.135 0811 1.589
Ease of consumption 176 199 0 174 220 0 0.469 1.118 0.842 1.486
Product effectiveness 258 117 0 264 130 0 0643 1086 0802 1470
. and usage
What are the most important
points of information you need Manufacturer brand 65 310 0 75 319 0 0.575 0.892 0.618 1.287
to know about the dietary MadeinJapan 125 250 0 133 261 0 0.939 0981 0.727 1324
supplements? (circle multiple)  posage regimen 61 314 0 53 341 0 0310 1250 0839 1.862
Natural ingredients 100 275 0 93 301 0 0.360 1177 0849 1631
Recommendation 17 358 0 27 367 0 0.214 0.645 0.346 1.205
Taste 57 318 0 58 336 0 0.919 1.038 0.699 1.544
Others 2 373 0 7 387 0 0.178 0.296 0.061 1.436
When you choose a dietary
supplement, how much are 50 yen to less than 100 yen 168 56 2 137 97 1 0.205 2124 1425 3.165

you able to spend every day (in
yen)?

(Cost per day)

Note: * P < 0.05, ** P < 0.001, OR : odds ratio, Cl : confidence intervals

I do not need it because I am healthy: The OR
analysis indicated that this choice was statistically
significant. OR of <1, the inexperienced group showed
statistical significance. According to the Ministry of
Health, Labour and Welfare, 73.7% of Japanese believe
that being healthy implies “not being ill.” The second
and third factors are “eating delicious food” and “better
condition of the body.” V The inexperienced subgroup
believe that they are healthy; therefore, they
believed that dietary supplement is unnecessary.

I am uncertain about its effectiveness: The
OR analysis shows that this choice was statistically
significant. We found that the most probable reason for
the non-use of dietary supplements was the uncertainty
about efficacy. Despite this, dietary supplements are
widely used in Japan; there is insufficient evidence
on their efficacy * '9. The lack of evidence leads to

exaggerated claims with no credible evidence %'V,

Therefore, consumers cannot select products whose
effects are uncertain. In 2015, the Japanese government
introduced a new regulation called “Food with
Function Claims,” which is a claim based on scientific
evidence to prove the safety and efficacy of dietary
supplements > '?. These are presented on labels and
suggest a relevance of functional ingredients and
health, and thus, consumers may make smarter
choices 'V, Therefore, dietary supplements with
function claims are trusted and considered safe
for consumers. They will not be compelled to

subjectively judge the quality of functional foods '.

I am uncertain about its safety: This was
significant in the OR analysis in the inexperienced
subgroup, although the number of responses was
few. It is sometimes difficult to distinguish between
medicines and health food; 88% of health foods are illegal
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and contain contaminated pharmaceutical ingredients,
and 11% of these have harmful effects '¥. Insufficient
information can lead to the abuse of dietary
supplements. Previous studies reported that excessive
consumption of dietary supplements can have various
side effects; therefore, their intake must be under the
supervision of a health practitioner '* 1519 We find
that several volunteers are especially concerned

about the safety issue.

Anti-obesity: Over the past 30 years, the prevalence
of obesity has increased in Japan because eating habits
have become more Americanized, increasing the
consumption of meat instead of fish V. Therefore, “the
second term of National Health Promotion Movement
in the twenty first century” was recommended by the
Ministry of Health, Labour and Welfare to decrease
the prevalence of obesity !”. Consequently, health
consciousness was raised. Hence, this choice was

statistically significant in the OR analysis.

Skin care: This was significant in OR analysis.
The number of people considered to have sensitive
skin has increased in Japan. People with sensitive
skin are dedicated to the use of moisturizers, anti-
aging cream etc. The number of people considering
taking skin-care supplements has increased.
According to Tauchi, most women, particularly,
younger women, are most interested in taking
supplements to become beautiful '¥. Our results
showed that the ratio of men and women was
different on the two subgroups, and that the ratio of
women in the experienced subgroup was higher than
those in the inexperienced subgroup. This may have

caused statistical significance.

Improvement of immune system: The most
common request for dietary supplements was
the improvement of the immune system. Most
volunteers worked full-time (Table 2). Japanese
employees are well known for their dedication to
their companies and ability to work hard for a long

time. This work situation can lead to a progressive

decline in immune system, aging and an increased
frequency of infections. Japan confronts an aging
population in the future. The population is expected
to fall to approximately 24.7 million by 2050, with
36.6% of them being over 65 years old'®. In the
future, the improvement of immune system by
dietary supplements will be indispensable for the

population in Japan.

Stress relief: Because of working hard for a long
time and heavy task during the day, stress builds up
in the Japanese people. Dietary supplements were
considered to be one of the easiest way to relief
stress. The results revealed that the inexperience

subgroup showed statistical significance.

Ingredients: Interestingly, in this survey we found
that all the important items had similar results in both
subgroups except for the item of “ingredients.” OR
analysis showed that “ingredients” was a significant
choice in the experienced subgroup compared with
those in the inexperienced subgroup. Ingredients
are essential to dietary supplements and are directly
related to safety and effectiveness; issues that

concerned a majority of people.

Cost per day: Both experienced and inexperienced
subgroups also indicated an interest in price, as
seen in Figure 3. With regard to this, the Japanese
government raised the consumption tax rate from
5% to 8% in 2014, which resulted in the increase of
prices. Because of their high prices, people stopped
and discontinued using dietary supplements. The data
indicated that nearly half of the volunteers estimated
the satisfactory daily cost of dietary supplements to
be in the range of 50-100 yen.

Our method of questionnaire survey needed to
be improved in order to acquire more details to
understand what dietary supplements consumers
would require in the future. In addition, some
questions needed to have specific directions to avoid
misunderstanding.

The findings from the questionnaire survey
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contribution to the manufacturing industries
produce dietary supplements based on consumer
needs. Moreover, in the future the number of dietary
supplement users will likely increase. In the dietary
supplement market, Japanese firms need to consider
consumers’ needs and offer high-quality dietary
supplements at the best price without backing off

the lower end of the market in the near future.

Conclusion

This survey study using the listed questionnaire
for Japanese people who currently do not use dietary
supplements showed that dietary supplements

that improved the immune-system were required

by most dietary supplement non-users. However,
information about effects of dietary supplements
is often confusing or unclear, which is the most
important reason for non-use. Moreover, consumers
as well as non-users consider the price of the
supplements. Consumers proposed 50—100 yen
as a reasonable price for dietary supplements per
day. Information on consumers’ needs is likely to
influence future trends in the dietary supplements

market.
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an alkaline extract of Sasa senanensis Rehder leaves
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SUMMARY

We have established a simple method for the determination of UV-protective activity of any sample
that contains unknown amount of dried materials. Using this method, we have demonstrated that
alkaline extract of Sasa senanensis Rehder leaves (SE) showed one or two-orders higher anti-UV
activity as compared with lower molecular polyphenols, hot-water extracts of Kampo medicines and
tea leaves. Addition of vitamin C enhanced the anti-UV activity of SE. Anti-UV activity of SE was
several fold higher than that expected from the UV-absorbing activity. Application of SE to cosmetics
industry is expected to improve the quality of life (QOL).
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TAvIHLET) (BE1), YAT A v/
FulE, HRF) TS, RO RK
Fa—A T HLELTENVLRERORELED
OICHWER, T/, HERRERET AL
e LCOHSNTEZ, HIZ, FYvin
HEZTITAICHT 2 S BIFRHIAEA R 2 LD
LEHEBICHH STV BIEh, THHRICAD
ERESE O I LN, WNSER N e SR
BH O/ IO PNE S, IR DORERL RS
ELTHIHENTW S,

VARIZ R )< AT 1 v 7 1T DR A kb

BE1 X714 v I7HLDIE

W ASHE A, AEFEE O R R B IFER A3
HENDOOH Y, BEED DL REFEDOFEMITA
SNDIEND TR, H-ETERAbOTREN
TEXTWwh,

1. X714 v 7 HLOHEIK

TATF A4 v A AL, KESIEE mm ~
lem A2 T, R th LR 00 EY 2 AU
F-IZRWEIBEORIKROTH Y, 7 — R,
INVH Iy 7 ROFY 2HT b, KICHEET
(1% i), A% 7 =LAV TaIN ) — 5%
DEREEFNCTTIETH bo 45 ~ 55CTHALL,
85 ~ 10SCCRIE T 5, WHEFTERAE CTIEF IS
LEBRWETHY, HARNE I OWRECTHH
ENTW5D,
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TAT A v 7 H A 2009 FEEEICK 115 B R
SN, ZOMN61% SEAICHEE S, &Y
D39% e+ AELELFY) ¥ v ENTHE
SNTW5, s LTIZUAE, o7
SE7, bva, VTR EOHREEB X
F3502 %50, ME7I R, KE, FA
VEEDL e HARDED B E G513 0.8% FEET
H5bo

2. PRT4 vV HLDOES

A ICRAT A v 7 A L ORGP %R
L 720 W b %\ 43 A Triterpenic acid 28 C &
D, &1KD40 ~ 55% % 5 ¥ 5%, Triterpenic
acid 8 & L C, Masticadienonic acid 12 ~ 15%,
Isomasticadienonic acid 12 ~ 15%, Oleanonic
acid 6 ~ 8%, Moronic acid 3 ~ 6% FV & T
TWwb, 72, RRKY ¥ — D Poly-p-myrcene
AT20 ~ 25% GENT VD, Kl (RAT 1 v
A AN) FERO 1 ~ 3% RETHY, FK
5713 a-pinene Th b, Y AT 1 v 7FFHEDEFY
I3 Pinene JHIC L A dbDEEZ LN A,

Other,
.Compounds]

Other triterpenic acids - —

Isomasticadienolic acid -

Masticadienolic acid ~

-

Moronic acid ~~

Oleanonic acid ~

3. YRAT 14 v 7 HLDEIREE
(1) REEK

RATF A4 v LR, TT LR, 7T A
FaPE B & O OFFIEHEBAEY T L, TRV
B2 AT A EPMEESN TV S,

1998 4£121%, Huwez HIC X o T AT 1 v
s H LT )EIT LEEE A AT L2 L
DO TG sz Vo He S RE#RETH
BORFIHNSNTELT AT 4 v 75,
IEEEEORERO VD EDTHLET ) FHITH L
THHEEZET A LD LN, R
FT N L b M/NRERE L 60pg/
mL, ARS8 G = HE] 9 A iR
7.5ugmL & EN5E, TDHRO A DOWIFEH -
HIZLoT, TAT A v 7 HLADHE T HiG
MEDSHER SN T 5, F72, Daifas Hld, ¥ A&
TA Y IWRY) XA LITEE A E
LI ERWELTNS Y,

(2) RIE - MEEILIERA

2006 £, Heo HI2 &V, v MBI LY
a7t FRMOBOKEEIHT S I &
BHESNTWVS Y,

Essential oil
|

Poly-B-myrcene

Masticadienonic acid

Isomasticadienonicacid

The Chios Gum Mastic Growers Association Typical Analysis Data June 15,2005 & D
B X271y 7 LDORSHERBSA
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(3) +EHREENEHR

1984 4F, Al-Habbal 512 LY, Y AT 1 v~
DAL OWBBICEHTH L Z LA
WiEshY T IRBEEES 38 AR
EL7EERRBEERL, AT A v I H
Lolg % 2 AR ISR ER S E 728 25,
FEIRDFRAN & NSRRI R L, AT 1 v
o AFGHTEEICSEL, AR T
BIER 2B L eh ol

1986 4F, Al-Said 5i12&oT, T v MIBIT
b EEAMEEE TV (MMEESE, TAKEY
Y, 7= WVTEY, LEIVE B XUE
G A L A) 1ZxF L, cytoprotection 7
WD K PUEBEIEA RO 6, BIRICBIT
21T ZHRBEEDBEICERN TH 5 L o
HNENLTWE Y,

(4) BABREDHR

1986 4E 12, Huwez 512 & o T & 7zt
Bt 5 ¢, BMEEERE 6 N2, SaNe
MERFO 1 H 20, YAT 41 v 7 1g%x 48
OG- L2 2s, 1AMKES LRETT
NTORBETHEROUED RO 5, 4
HG#ZIIE s AoBZF THRERNGES R O
oo IRAHR S Zr AAEF TRF IR
o7z,

(5) OREFERERHR (FRKHER)
NATA I HLEWL I EIZLY, 79—
JIREB R MRS EERICKT L, £
7o, ONENOMBEOMEE ., WEHRER
ST T APIEME D R SN TW 5, Sakagami
b, F/oSterer I2X Y, AT 4 v 7 H LD
%l B C & % Porphyromonas gingivalis 3 X OF
Prevotella melaninogenica |ZxF L, #IRWK 2 HiHE

R ZRST I EHE SR TS Y,

(6) Zofth
ERIRIEDXT R TH - 72 L DR

Jedr B DAMZ S, ik T, JUaTATEM,

MEETRERIMBEL XV ERTIE2HED D
D, AT 4y 7 OFOS T ST R

Xt Uizl e BB 2 B E E 5 T b,

4, ZHEEEAVIFNIVEH [[TX
1y 78RE]]
ZHREEKRAAETTE, AT v LE
Y UMz EOWREENREE N ) k) FICHE
W, BE L. [[~A7 1 v 78] 2@t
LTWa, [[~AF 1 v 78] 3
HOREMEOBNIIRTH Y, AT 4 v 7 H
LEHOERERE L Twb, HEIZEY TR
TA VI HLDOEREMEHTE, —MHHREIC
WY ATF 4 v 7 HLELT30~50% % &4 S
B TWb, HEOYAT A4 v 7 W LEHIRIZL
722k, AR SICHINT A%A12 B
DIADIER IS T o T b,

5. [[TXF7 1 v V8| xR

(1) mEOYEEME (in vitro)

Yoy ISk LITHESE 2 F 35 L \vibht T
Wa oM LI, AT 1 v 78] @
Yo ) WA A PR IO W TRE 2 AT
W i/ NESE THIL IR EE & IR L 7o R A R T (R
1) EOUHEOHRICI Y HETEEIHLIO
D, [RAT 4 v Z7EHE] IZWwIFhoaM LD
bERVPLRENTETEZ R L7 1Y

g7, YuVEBEEoe b2 A, [wA
T4yl BV 7 A TRMELZZL D%

®1 FEMOEQVEICHT 3H/NEBRILEE (MIC)

=/NEFHIERE (ppm)

_ e o e HE AH7Fxr  IEE
. : A

[wXF 1y ofiR] 70K X TEZ REAS REAS
BrAEE 41 293 195 >625 >625
BEBEE 31 390 390 >625 >625
+iEBEERE 37 390 390 >625 >625
NCTC11637

(R ) 62 390 390 >625 >625
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ABEBERE TS, 1 AlZBwTErRY
BWOMEIHD 5N,
(2) BEMFER (ENalER)

Yo iR LEY, A MLRIZED A
U7-mEIcxdss [~A5 1 v ZBHE] o)
BERETH7-0I12, Ty NOKBFIA b
L AEBE TV RN L CRBE AT 721
MEL72Ty M, AT A v T HLEL
T 500mg/kg £ 72 1% 20mg/kg ICHH K 4 5 [ <
AT 4y 7B BFRG LTrbKEWE L
BRICHERHB L, ELZEBEOR I ORBRH
(mm) %KDz, [YAT 1 v Z7BHE] 500mg/
kg CIRAEBEZIUEBEEHZ TR L (EEHH
#51.4%), M=K EIHIRhHR 2 R 3w
WHAONTZe YAT A4 v 7 HLEKTHHL
TP TIEFh R PR N roiztzd, ¥R
T4 v 7 OPEEIERIIMEEO RS I L S
bOTHHEEZOLN, [[YAT 1 v 7]
WAXEEIIHNICE T 2GRS ER S D

R2 Ty PDKBEWEINLZIBEIZHTS [YXF1 v

PR ES

BOLEZLNS,

WHEE LT [T~AF 1 v 7Bk o
THLPHEHE ) 7)) i, T
ELCHEBSRID L ENLI -7V b E
Hwiz (F2),

(3) BEBEWMFIER (kb MaBR)

B EEB I UCRUEE RV B EAERD
HDHITD Db S FTNBERT I B W T
DIRENBO LN VEHZ) LT, [[vA
TA v IRl #V T M ATEMELZb D
Z,LOHICYAT A v 2 A ELTlg, 1 ~2 7
HSEN S 25, HEERL OIS
FFROWTIIZBWT bl & AR EE S
n7z' (F3),

HAEERIE, [EHAE, E%0E b K,
BEAPLEL, HHoEs] 2nEhico s, 1
BB, 2. FNIHAE, 3 KADL, 4.
LITLIED D, 5. %i2H B | O 5 BT
L7z PIMRSIMA IS BRI AR 72 129506 L 720
(4) OREANHEREEICHT 2REE

CTREAIC 1 300 FEEE DL b oo fl T A%
HHET 525, 09 H HEkR hE R

ATy UBE5E  EEGRE HFx OBRKNELLZ0EF30HERETH

e e-Po (mm) () . IEERHIE O F CEEER T
O - 288+26 — NI B DN T ¥ A% L DO
(AT 1 2 7R 500 140'£20 514 -0 REEOLHGL, MECHE
=RE FOTFHIZ b > TV d, F_C
|—7Z71'E€rﬁéy§71‘ﬂﬂ£] 20 184+ 39 36.1 OFME AT L TEBERIEDNDH S S D
VZ?T‘VZﬁL\ _ 271+42 59 %1fm%f%ﬁ:i“(“*x};“(bi")
EEEL L, i o THEAROME 2130
ERE/PIAN — 244+ 42 153 LeLZ LIl hb, [[TAT 1407

BT v b BILICE BB ERETRTL

*:p < 0.05, FEHAERAEE AU T UL RIS L THEEZESRY (Dunnett

1RTE)
R3 BEBEESIUVBLBEICHTS [¥XT1 v
TRl DR
BREER (8§57 RRIEFT R
rE5a  #5% ®B5HI ®r51%
BEA 7 5 USA, RIE IEFEHE
EEB 10 6 RIRDRF  ERRER
BEC 15 7 K-  IEEHER

BHE ] I3 WAEREICIZIZEASERL
s, HERHERE, OR2ED
JERE I L TR E % 58 5,

6. YX71 v 7 DEXRVA

(1) FERRDE
HARIZBWTIE, AR RO PP, O

RBPEOBIT, #HHEHLEITHIS~

AT A v 7 WA SRR S hTn

bo F7, Ry PORERAKELT, ¥
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Y7 —=Reu =3 g yHEEEMIV— P TIRFEE L
T, i/ Tld, EHEAOHEEERC, K
JEYMEIEEARE ORLEGHI L LTHMHA ST
Wb,

(2) B

[[~A7 4 v 7B X, ~AT4 v 27
LDOWMVER TH A0, 7Y 2y NHETIZ
VI M TENVEWI) B IS E L T b,
F7o, MBI THEEINL YL LV AA
TN, WEHOBWEIRIRD/2D, oLk
LASRWZ &Eh 5, W T RS minE O
BAMEA R CELAETH S, TLRBEESD
FAEIC & o TOMEA TR HLIZIR AN 5 S 12
TEXB7DRIEGFREE b, INHDZ
ED S, Y=L AH TR IVIFTEPIE DS
IR & 7 % 158 R 595 7 B 88 C o v anh B 56
PHIREE NS,

YT A NHBUAATD, Fr T RE
T SIRERAALZY, REHAOBEKRATTE L
TOHBELEZOND, 72, AT A v I W
LE, HoaN—2HE s LR EIC
PN TWDE (HmE [FAFv 7],

7. SEORE

AT A v, GOy REFHRLIIEVE
FEERD S 1), PLR R EHAIGIER, JimeibH:,
PUSHIENE 72 & O ETERE L D D RFEM TH
bo FEAENZBWTIE—EOELEH M T L
N—= 2B EN TV B, ZOFPIEE R
TFEIEERA RV LAZL I, Y AT 4 v
ZFERF) ALY RKRDTF 2 — A 2
LELTHWONTELBEYND S, T4E, B
b ORI > TOEHENDOBLTE
ToTBY, YAT 1 v 2 ZOkEr TEMEL
TEMTHBEEZOND, IERREEDHESRY -

\AEIE, HERLEERO TSRS S, hEY
BT RRINBERE ARV RE D IR T 2 B &, A0
BIEROFIHCOEDN S, —F, ORFHiIZD
WTIEERE RS TRLSEE->TBY, 4
BOWHOIED ) BSHFEFE N TV 5,

Cer 7 BSOS RFICHER L T8
D, FLEBRWETTY X2 N REROHTY L
2015 EETH OB LR SN T D, fiE
FlZ I v FRDT L —N—F A LA RS
7 T 7 MDA TH o 725, ITFEITHE
BT E LT, F2U =R TFI T T
v, FLEEH, BV AN EDEE S NHE
AN AN H Do YAT 4 v 2 b I
T T EMOE T EEERER S & LTS
5o FEBEMMR L L CHIH P HEREOEEF
HHVEH D SN T W BAS, BAAMIZED XS
BRI DEN TV DL DD TIE F 72 H A A
v, SHOFROHERIC L o TG DFF
ENTENL, NIVAZ L —L0EKIHLTX L
REMEFRRAE SN DIH bW TE 5,

Oy 7HELOFKE LTEy 7Ly b, 7
T, RIR, T4 NVLIRENR LV, [[< R
T4 v ZBHE] ] EIRTH B 0T, FIEWIC
V7 8 TR L T\wb, BiiE, V7
MH 7RI, =4 L AT T RIOBEKIF &
HLTWS, FHZY—ALAH TENIE, EHEE
0.5mm 2* 5 10mm ¥ THRL < 3P T &, Rz
JE& B EFHETL & CHENRERO 7 7+
NWEeTBHZELELMETH D, RIEA D ik
YT T o, R RE, AiEIEER Ik R,
WoriB R I 7 S 72 e BRBEME R IR & B FE L T
bo AT A v 7 W) L= L FEMEMA
DOEFNEM 2 MAGDLEDLZ EICLY, Hik
FEr 7TREMOBBICEBTE 200D EE 2T
Wb,
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D ZFAL T GABA EbF M 21E5

EHE 5 (HARADA Akira) *

THOTMNATEGE N AHERE AR S IIE R ARARRETE A

Mg

Key Words : 2D Z GABA T3k /%47

2L &I

ENTIE, YA 97 Rn ) Xy r&lfors
BEREDOED IR SN T D, Bk
ELT, FEARRE LRREE S, LTI
TRk NS B B BRI S ER L 2 0, FET
BB L ICEEEEDNTTRETH b HH AL
HET2AETYS, ZLOMHDOEZD A A
SN, /%57 (&F 446, 2014 ), ¥
4% (ZE 246, FFE) OFEEME 2> T
5V, XY, WEENS VMRS
ERBEDS DL VAR T T Y RS D
D, ZTRNENERLEEENDD Y, BHEIT ¥
FIrFLLAABSREY, BROTEVE W) 4E
e b, EOZORICHGTHIHSTELELTT
SVEBBHY, ZOEMEITH) FHRICEHDL L 7L
I VR HRICEDLET I ThH D, IS
b, EEREEZF ST I VERE LTSNS
y-7 3 /&R (GABA) Y& M TV 5 ,GABA 1,
MERE TR 2, Wseselem 2, mE
FVEGUWER Y &8 E S R0 W
ENBBATT, TNSDOR)EE L AR
B OBSCFES B ST 5,

XY —C, EWEHES% Y,
EEEHR I L AT 0 — VIR FER Y A
ENDAVY—HEMTHD, FIT, BHEIC
W DED I FRIZARLEREZHEPLES L
9 7 N LA R I U O b e fl HE I o0 B A4 &

A8

ez E 2z, HEtr el st
TREDIEMERBT LRI L, 20
W|IET, EOZIWICHEITNLEIVY I ViERE
GABANZEMTX 22 &, XOZOMEEICLY
GABANZEMT LREND R, T/ F 5 7R
A Z D GABA EREEDTEH W L R L,
GABA AU D S a] 2470 107 W e 55
EDZ EEH L7- GABA BLEM ORI IZHL
DHLATZ,

1. DD GABA £ RiEE

ElN CHifk G2 TN T E FEL ED
Z 11 fEEH % AWC, GABA AERGRER Lk L 72,
FHE D OTEROBFERIRM K7V S 3
VEERINZ, KIZHEARA L, 20CT 6 R
BRILEITo72, ZOMESER, = /%5754
5 - O GABA HERRED BV L 2 R L7z (K
1) HrlZ, =/ %5737 RTHHA
HTDH 6B & v ) IR ER B O R T, &
FR A 72 IR % 49712 GABA 22 B 80% % i
2722 Eh 5, GABA ERICER AR & F
AbNTz, TRFETIS, EY, KEEY BX
OCHEF X YO r VY I I REEE S (GAD)
EERBWZ EDHOLNTWED, EDZITH
GAD " EE 5 2, FH 13, ENEEROS
WL/ FZ 4% 70 GAD IEHTEH WS
AL NI L,
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EDZEIEH LT GABAELHM 2 1ES

104 T GABA%ZRE  -O- GABAZRE | 1o
]
gu 8 80
S S
§ 6 -60%{-
& 4] 40 %
o 5
o 2 20
: 1

o4 BT ITIAT Pososolo

PAPAJIU SIS L S B 0 SN oI
B AL B EC MU LIRS
& rst"“—)*ﬁ%yf)n’dk n 044%) xT %
6K
)
5 4 =0 z0ES
X1 #EZ2DOZ 11 7EED GABA £ 5%
BEEDZFEBORBEERMREMZ 2T IVEI >
EAREER % 20°C T 6 BB E L /=, ISR GABA %
HPLC (& W EE L 7,
GABA £ = (%) = (GABAERKE ){(TIV2 3B
HINE ) X (GABA B FE/ TV E IV EATFE))

2. T/xareo1aT5eRBEL

7= GABA £
IR TRV T OFEREERL L

T, GABA A I RT3 KInimE B & UKy
MORBELZFFML 72 =/ F% 71E, 20CC
GABA Al B R AW ENE <, 30CHB L
40CIZ20CD T5% REDERETH o722 &
o, ZEIREE TRIEEMNZ GABA AR ST 5

CJ GABA%HRE -O- GABAKERE

r 80
S
i{%s -60,\5
S Y
> M
) 4
2y L 40 B
o B
=

o
< 2 L 20
<
1)
0 T T T 0

10 20 30 40
RivgE (C)

3 GABAXERRITICHT 2 BEDRE (1 27)

AR FREBORBERMREMA LTV E I

BREBREBZBECHEL L, RICKRDT7 I /B%

HPLC IC& WER L 7,

C GABA%.RE —O- GABAK%EMRE

GABA4%RE (g/100g%47)
N
5
GABAZERE (%)

0 T T T 0
10 20 30 40

RISEE (°C)

2 GABAARRICICH T 2. BEEDFE
(T/*%%4)
I/ X5 FERORBELZIEMEKREMAAZTIVNE R
CEBREBBERESEBETHEL -, RISHED GABA %
HPLC IC& W EE L 7,

WEETH-o72 (K2), ¥ 4% 71E5~20CT
GABA £V E <, Kik2 5 £ T GABA
ST ETHY (M3), =/ F¥ 7L
FRRICRERA 2 IR ZE T ALER 2V, &5
2, =/ F ¥ %R E LT20C T 16 K
GABA UG 24T o 72458, 6 ~ 8 BRI DX
G XD ERYS D 6 ~7% (6~ 7g/100g- #z
FEIECEL) ICHI2 9 5 GABA ARSI HETH -
7= (E4),

[ GABA%HE -O- GABA%RX
10 L 100
& s - L 80
[ —~
[} X
o ~
=6 1 - 60
:
@ 4 - 40 <
<
b S
g 2 A F 20
o]
O A T T T O

0o 2 4 6 8 16
RISBE (C)

4 GABAARRISIH T BETRIDFIE (T / * 2 7)

I/ X85 FREDREZEMREMA 2T VE I

EeREER T 20C THIE L /oo BEFRYICIRM L 22 RIS

7 GABA % HPLC ICE W EE L 72,
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EDZEIHEH LT GABABILEM 2162

R, T X85 OFFEME 12kg (KT
90%) % E k& LT, GABA BB D A & —
WT v TEATo72, Thbb, FExBEEL
THhe7IVE I VBaeinz, 20CT 2 K H,
10CT 1S RERERE L7z, nfRIZZ LS 3
CHEEDOFRIED A 7 {, GABA ERFEIX 100%
AR EDS, mIMLZT VY I VDS
12ITLeE GABANER I LERZLND

=1 GABAYERRICICHT 2R —IT v TOFE

(T/%4%47)

RIsET T/ %245EHE (kg) 12.0
KHEME (kg) 37.2
JILEICBAME (g) 120

Ic#% IxXEYYE (mL) 40,670
GABA & (mg/mL) 2.1
GABA %8 " (g/12kg £EH) 85.4
GABA 48 ¥ (g/100g 22/EH}) 7.1
GABA 4R E Y (%) 101.5

U 1% 2[ELE X GABA ZE
Y £EROEKE %NS DEIEERHRE E

Y GABAERE/ (BT 23 BEX GABAATE/

TR CEBATFE)

(1) ZOEIIZ, KIRTOLAT—LT v T
L72ERRICR L g2 L, =/ %57
A GABA LR OBEE L LTHMITH L Z L %
FRAE L 726
3. GABA E{LE=HMORE L FIA
EOZ%EEE L TGABA # E1b¥ 5 7o
LAICE, RAILC2@YHE (K5), 7%
REPERE L 720, SRR ISR L) LTS
GABA E G 4T > TEM 2 8E+ 2 7o
tRE, TEEEFGELZY, #HELZY LT
25 GABA A e 2 47 » THEM % #iEd %
TUOYANDH D, WiBEDTOELATIE, R—2A
b, X5 —, X AOKHIROFEME155
EHTRTH Y, BEOTOLATIE, FEME
DR EFR L 72— VEMEE2 2 E25HFET
HbHZLL, GABA BILHEM DL EAL % i
HHIENTEL (K6). BEG* &L~
AL, XYY — R—VOEMIZ, EWEiET
EULIEDHHTHY, EOIFFOLHETH
LB-INAEEETNT WS,

5 GABAE{tZMOEET O+ X
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EDZEIEH LT GABABILEM 2162

6 GABA B{tZEMDIELE

1.13

1 o002 0.10

GABA4%RLE (g/100g/E#HED
O —= N W » 01 O N 0 ©

9.13

INR=Z N, ERINYE—, TEIIXX, ThAa: K-

5t RELER ClURMER EBRISH®

7 RFEMIET /X247 BV GABA EIEE

MBELETFED GABA £ 8

IEHRMmME (mmHg)
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150 4
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BefE (h)

FABLER & LT, BURSLEL L
T/ ® ¥ EBE L, GABA £
BB % AT - 72354, BEEEBR O
GABA &= 2% L T 400 5Ll Lo
GABA DER T4 (K7) Z &1
Iz <, FEEDFIKS LR % 5%
L7:EM B ENTEETH D,
O, BB Lo X8 7
RUAZTITKREMAT, HER
BERE % L 72\ T GABA 2R G %
7o TdH, GABA # H1Ab L 72 %M
ERDLZENUETH S,

LEEMIE, EoZEMEMT
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