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I. XATXHEHKOHEEERICOVT

Interaction of Tea Catechins with Iron

SEAZEFHLREYRZR SR
Al AR

Kazuo Nishiyama
Department of Biochemistry and Applied Biosciences,
Faculty of Agriculture, Miyazaki University
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< Summary >

Iron is an essential element for all life forms. However, iron catalyzes Fenton reaction and causes
oxidative stress. The compounds which form inactive complexes with iron can be good antioxidants. We
examined the ferrous ion chelating activities of various polyphenolics including tea catechins. The
compounds tested were as follows: (+)-catechin, (-)-epicatechin, (-)-epigallocatechin, (-)-epicatechin gallate,
(-)-epigallocatechin gallate, pyrocatechol, protocatechuic acid, caffeic acid, chlorogenic acid, pyrogallol, gallic
acid, quercetin and procyanidin B2. Of the 13 compounds tested, (-)-epicatechin gallate and (-)-
epigallocatechin gallate, which contain a galloyl moiety in their structures, showed the highest ferrous ion
chelating activities and strongly inhibited the Fenton reaction.
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Chemotaxonomy in Tea Plant
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7 v % %8 (Camellia sinensis var.assamica) & HiEf&# (Camellia sinensis var. sinensis) % H#L 7z &
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< Summary >

The purpose of this study is to aim 1) to make clear the characteristics of material tea leaves of black,
oolong and green teas, 2) to isolate the special components in tea leaf and the use of them, 3) to obtain some
information on tea propagation from a original area.
1. Terpenoids

A terpene index was defined as a ratio of linalool to sum of linalool, linalool oxides and geraniol, which
were generated by macerating tea leaf. Examining tea leaves obtained from Assam State in Indian, Ynnan
Province in China and Taiwan the terpene index was near 1.00 in the regions in the west, and it became
smaller to going to the east.
2. Caffeine and catechins

Comparing between Assam variety (Camellia sinensis var. assamica) and Chinese variety (Camellia
sinensis var. sinensis), the contents of caffeine and catechins were higher in Assam variety than Chins
variety. More detail analysis of catechin components by HPLC it was found that Assam and China varieties

were divided into more segmented groups.
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(EC). (-)-Epigallocatechin (EGC). (-)-Epicatechin-
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methyl) gallate (ECmetg). (-)-Epigallocatechin-3-
(3" -O-methyl)gallate (EGCmetg). ()-Epicatechin-
3,5-digallate (ECgg). (-)-Epigallocatechin-3,5-
digallate (EGCgg) & & 3 FET 5, K5 A Y F
(IND), 323537 42 BUM), NF &V
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VEERLTWS, Tyt afIE. hTF Y A20%
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WA, ()-Epicatechin-3,5-digallate (ECgg). (-)-
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F 4. Cultivars selected from tea genetic resources with higher or lower tannin content

Cultivars with higher
tannin content
(more than 25%)

Abo2, Abo21 (Malaysia), Ak568, IND8, IND18 (India)
PKS97, PKS116, PKS250, PXS349, PKS411, PKS438
(Bangladesh), Taiwan-yamacha23, Taiwan-yamacha7l,

Taiwan-yamacha81, Taiwan-yamacha95 (Taiwan)

Cultivars with lower
tannin content
(less than 70%)

Zai88-23 (Japan)

Z%5. Cultivars selected from tea genetic resources with higher or lower caffeine content

Cultivars with higher
caffeine content

(more than 5%) Lanka)

IND113 (India), PKS96, PKS224, PKS274, PKS283,
PKS423 (Bangladesh), SRL17, SRL19, SRL85 (Sri

Cultivars with lower
caffeine content
(less than 2%)

Cm22, Cnl08 (China), Zail7-1, Zai8l1-8, Zaillé-1,
Zail33-2, Zail33-3, Zail38-14, Zail46-23 (Japan)
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Tea variety
5. Contents of total catechins in various kinds of tea shoots
#6. Comparison of catechin contents (mean = SD) in young tea leaves
Catechin Assam variety . . China variety Remarks
Total catachin 19.07£252 12.46+1.85 Assam>China
(->-Epigallocatechin-3-gallate 10.64+0.99 6.16:+1.17 Assam>China
(-)-Epicatechin-3-gallate 248+ 069 . 1.93+0.43 Assam>China
(-)-Epigallocatechin 2.87x0.98 2.30+0.48
(-FEvicatechin_ . 1.35:0.67 1.43+£0.24 No significant difference
(-)-Epigallocatechin—3-(3'-0-m§thyl) gallate 0.5840.57 0.22+0.22
(->Epicatechin-3-(3"-0-methyl) gallate - 0.19%0.13 0.11%£0.08
| (-)-Epigallocatechin-3,5-digallate 0.52+:0.49 0.12+0.04 Assam>China
(-)-Epicatechin-3,5~digallate 0.09+0.07 0.02+0.01 Assam>China
(+)-Gallocatechin
{+)-Catechin v 0.33x0.14 0.18+0.08 Assam>China
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Effects and Mechanisms of y-Aminolactic Acid
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1. Contents of Amino Acids in the Green Tea Made from Fresh Leaves (A) and Made from the
Leaves Incubated in Nitrogen Gas (B)

Amino acid (mg/100 g)

Date Tea Asp Glu Ala Ser Asn Gln Theanine Arg GABA
May 8 th A 197.8  164.3 48. 4 82. 4 3.1 113.6 1101.1  159.1 39.0
B 8.2 41.1  208.0 79. 4 tr 10.9 1253.0 169.1  216.3
May 9th A 193.8  168.0 48. 4 73.8 22.5 $8.0  939.0 39. 8 26.6
B 4.5 14.9  119.0 69.9 10. 3 44.7  918.7 29.0  219.9
July 2nd A 124.8  144.2 21.8 41.8 12.3 57.3  388.3 8.7 29.0
B 12. 8 9.7  145.8 89. 6 38.1 19.7  406.8 27.7  197.3
July 4 th A 105.8  147.0 21.3 56. 1 7.4 15.7  190.8 tr 24.3
B 7.6 8.4 71.8 40.6 7. 4 85 212.2 8.2  159.4
Aug. 13th A 103.0  153.6 24.5 24.8 3.1 32.7  430.0 9.4 35. 4
B 8.9 4.3 102.7 43.3 11.1 18.7  413.1 39.2  178.7
Aug. 14th B 8.3 9.2 101.2 23.1 6.2 19.9  350.1 19.7  162.8

tr : trace amount.

Condition of incubation was described in the text.
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25L&, HBIFEORE» R TAIIERE2/E L
{52358, BHR D LBREHKOL L SICh 5, 28
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1. The Effect of Gabaron Tea Extract on
Systolic Blood Pressure. a, Divided into three
groups, b, exchanged between control group
(fed on ordinary green tea) and experimental
group. ---- Control, fed on water; — control, fed
on ordinary green tea; @, fed on Gabaron tea.
Mean of 8 determinations £8. D.

Blood pressure (mmHg)
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F 2. Effect of Green and Gabaron Tea on the Food Intake, Water Intake and Body Weight Gain of

SHR and Dahl (S) Dosed with Saline

Food intake ~Water intake Body weight Gain
(g/day) (ml/day) Initial (g) Final (g) (g/day)
SHR
 Control rats basal diet (CE-2) 20.2+1.4 25.7% 2.2 207.5+14.9  290.5+13.8 3.0
CE-2 containing 5% saline 20.6%£2.2 69.8% 1.6° 204.8%+ 1.0 245.2% 6.6" 1.4
CE-2 containing 5% saline with green tea 16.0+3.7 41.5*+18.1" 193.3+ 8.3 269.8%+18.7 2.7
CE-2 containing 5% saline with gabaron tea 16.9£2.7 45.4% 6.6 193.4%13.2 270.2+18.1 2.7
SHRSP
Control rats basal diet (CE-2) 18.1+1.5 40.2* 3.0 193.5+ 1.3 280.0%x 9.5 1.8
CE-2 containing 5% saline 16.4+1.7 62.7% 3.3* 193.0% 1.7 — —
CE-2 containing 5% saline with green tea 17.4+1.8 48.1%£ 5.1° 194.0%+ 1.4 270.1%18.3 1.6
CE-2 containing 5% saline with gabaron tea 18.4+1.5 55.0% 8.0* 195.0% 1.7 268.4%15.0 1.5
Dahl (S)
Control rats basal diet (CE-2) 19.4+1.5 38.1% 2.4 154.6+ 8.4 292.2+15.7 3.3
CE-2 containing 5% saline 20.5+1.6  79.9# 1.8* 155.4%12.5 261.9%15.7" 2.5
CE-2 containing 5% saline with green tea 20.8+2.0 91.7x 2.5 152.0%15.9 270.4%18.5 2.8
CE-2 containing 5% saline with gabaron tea 22.8+%1.9 79.94£10.5* 158.3% 7.0 301.4%+22.6 3.4

Each value is presented as the mean +SD for 6 male SHR, 5 male SHRSP and 7 male Dahl (S). The feeding periods were
4 weeks for SHR, 7 weeks for SHRSP and 6 weeks for Dahl (§). *p<0.05 compared with the control rats in each group.
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#3. Effect of Green and Gabaron Tea on the Blood Pressure Level in SHR and Dahl (S) Dosed with Saline

Blood pressure {mmHg)

Control rats basal

diet {CE-Z)

CE-2 containing
5% saline with

CE-2 containing

CE-2 containin,
! 5 5% saline with

5% saline

green tea gabaron tea

SHR Initial (9 weeks old) 167.3+% 6.4 167.8% 7.7 167.4% 5.1 168.6% 5.4
4 weeks lates 201.9+13.6 240.9+24.2 218.1+10.6" 217.1+18.7°
Difference in bicod pressure
jrierenee i oot pres 34.6410.0 73.1%16.0 SL7% 7.9°  48.5+ 6.7°

{mrHg/28 days)

Dahd (§)  Initial {8 weeks old) 153.8+11.8 153.7% 8.3 133.7+ 7.4 153.8% 7.6
6 weeks iates 165.4% 3.5 191.4+16.0 177.8+ 3.1° 176.8% 6.7°
Difference in blood pressure ) . s

1.6 7.7 37.7% 7.2 24. 1% 5.3" 23.0% 7.2

(mmHg/42 days)

Each value is presented as the mean &+ SD for 6 male SHR and 7 male Dahl (8). *p<<0.05 compared with the CE-2 diet

containing 5% saline.
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# 4. Histopathological Findings on Kidney
Tissue in the Dahl (S) Rats

No. of rats Appearance grad-

ing/group size

1 2 3 4 5 6 7

Control rats basal
diet (CE-2)

CE-2 containing
5% saline

CE-2 containing
5% saline with + kS - - + = + 477
green tea

CE-2 containing
5% saline with —
gabaron tea

£ - o+ - - - 21

+
+
J
+
+
+
+
+
+

5/7

- - - - ¥ 2/1

+

Grading for appearance: —, no change; + , weak change; +, middle change; + + ,
strong change.
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100

CE-2 c-o;;aininq SX sa!fr;a with green tea
CE-2 containing 5% saline with gabaron tes

survivors ( %)

_CE-2 containing 5X saline :

: weeks

12
Feeding period

2. Effect of Green and Gabaron Tea on the
Life Span of SHRSP
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Safety Assessment |

Safety Assessment of Agricultural Chemicals in Japan (1)

MAFF New Data Requirements and the Revision of Testing
Guidelines

Mitsuo Hattori, Chairman
Safety Evaluation Committee
Technical Committee

Japan Crop Protection Association

Summary:

In Japan, 5,288 formulated agricultural products are registered with 532 compounds as their active
ingredients as of October 30, 2000. The Ministry of Agriculture, Forestry and Fisheries (MAFF) has
the primary responsibility for regulations of agricultural chemical products based on “the
Agricultural Chemicals Regulations Law”. The Ministry of Health and Welfare (MHW) and the
Environment Agency (EA) are also involved in the regulations of agricultural chemicals to ensure

human safety and to prevent environmental hazards associated with the use of these products.

On November, 2000, MAFF issued a notification to revise the data requirements for registration of
agricultural chemical products in Japan. Table 1 shows the list of current data requirements and

those newly added with this notification are underlined. In the area of toxicology, acute and repeat

Safety Assessment | MITSUO HATTORI
Safety Assessment of Agricultural Chemicals in Chairman Safety Evaluation Committee Technical
Japan (1) Committee Japan Crap Protection Association

MAFF New Data Requirements and the Revision of
Testing Guidelines
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oral administration neurotox studies are added. For mutagenicity, micronucleus study is now
required replacing the former requirement of Rec-assay. Data requirements on ecotoxicology are

enhanced to ensure the environmental safety with agricultural chemicals

The notification at this time also included the revisions and additions of testing guidelines. The
major points of guideline revisions are summarized on Table 2. These revisions reflect the
international efforts for harmonization of testing guidelines with acceptance to OECD testing
guidelines. Further, the scope of application for Good Laboratory Practice (GLP) Standards was
expanded to the studies including animal, plant and soil metabolism, pharmacology, environmental

fate, and effects on aquatic organisms (Table 3).

The notification is to be enforced as of February 1, 2001. The Part 2 of this article will explain the

procedures for safety assessment of agricultural chemicals in Japan for registration approval by

MAFF.
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Table 1.

Data Requirements for Pesticide Registration in Japan (as of Nov. 24, 2000)

1. Bio-efficacy Studies

Bio-efficacy on Applicable Diseases and Pests

2.  Crop Safety Studies
1)  Safety on Applicable Crops
2)  Safety to Non-target Crops
3)  Safety to Rotational Crop

3. Toxicity Studies
1)  Acute Oral
2)  Acute Dermal
3) Acute Inhalation
4)  Dermal Irritation
5) Eye Irritation
6) Dermal Sensitization
7} Acute Neurotoxicity
8) Acute Delayed Neurotoxicity
9)  90-day Repeat Oral Administration
10) 21-day Repeat Dermal Administration
11) 90-day Repeat Inhalation toxicity

12) Repeat Oral Administration Neurotoxicity
13) 28-day Repeat Administration Delayed Neurotoxicity

14) 1-year Oral Administration
15) Carcinogenicity

16) Reproduction

17) Teratology

18) Mutagenicity (Ames Assay, Chromosomal Aberration, Micronucleus Study )

19) Pharmacology

20) Animal Metabolism

21) Plant Metabolism

22)  Soil Metabolism/Environmental Fate
23) Degradation in Water

24) Effects to Aquatic Organisms (Acute Fish Toxicity Study, Acute Daphnia
Toxicity Study, Reproduction Study with Daphnia, Algae Toxicity Study)

25) Ecotoxicity (excluding aquatic

26) Physical/Chemical Properties of Active Ingredient

27) Water Residue

4 . Residue Studies
28) Crop Residue
29) Soil Residue

GLP Study

O 1O O00O0O0OOOOOOOLOOLOOOLOOOOOO

*Those underlined are the studies newly required.
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Table 2.
Major Test Guideline Revisions (as of Nov. 24, 2000)
Study Major Revision
Acute Toxicity For animal welfare, the number of test animals is reduced and

(Oral/Dermal/Inhalation)
Irritation (Dermal/Eye)

Dermal Sensitization

Acute Delayed Neurotoxicity

90-day Repeat Oral
21-day Repeat Dermal
90-day Repeat Inhalation

28-day Repeat Administration
Delayed Neurotoxicity

1-year Repeat Oral Administration

Carcinogenicity

Reproduction

Teratology

Mutagenicity
(Reverse Mutation/
Chromosoma! Aberration)

Animal Metabolism

Pharmacology

Plant Metabolism
Soil Metabolism

Effects to Aquatic Organisms
(Fish LDs,/Daphnia ECs,)

Physical/Chemical Properties of
Active Ingredient

the design of test groups is changed.
Procedures for representative test methods, Maximization and
Buehler are added.

For animal welfare, the dose setting is changed. Clinical
chemistry is added.

The specific in-life observation items are described. Neurological,
immunological and endocrinological evaluations are added.
Test period is changed from 13 weeks to 4 weeks. Clinical
chemistry is added.

Test period is changed from 2 years to 1 year or longer (in case
of rat). Ovary, spleen, prostate, and pituitary are added for
organ weight evaluation.

Description on the dose setting is added.

Observation of sexual maturity and estrous cycle, and sperm
examination are added.

Administration period is changed to “from implantation to
2days before the scheduled date of delivery”

Detailed descriptions of test, observation, and evaluation
methods are added
Description on test group setting is added.

Descriptions on number of test animals, dose setting, test group
setting are added.

Descriptions on test group setting, test substance administration
methods are added.

Fish LDy Test period is changed from 48 hours to 96 hours.
Daphnia EC;,: Test period is changed from 3 hours to 48
hours.Endpoint is changed from death to effect.

Soil Absorption: Test soil is changed from the Japanese soils to
those types proposed by OECD guidelines.
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Table 3.

Additional Studies for MAFF GLP Standards
(as of Nov. 24, 2000}

Acute Neurotoxicity Study

Repeat Oral Administration Neurotoxicty Study
Mutagenicity Study (Micronucleus Study)
Animal Metabolism Study

Plant Metabolism Study

Soil Metabolism Study

Degradation in Water

Effects to Aquatic Organisms

Pharmacology Studies
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nctional Foods

1. Historical background

Keeping pace with the improvement of eating standards, the needs of
consumers have become diversified in developed countries. In addition to foods with
surpassing nutrition (the first function) and taste (the second function) which have
been sought after in the past, consumers are now extremely concerned about foods
that are safe and in some extended added with health-oriented value (the third
function) ().

This trend orlglnated in the 70’s which recommended a strong decrease of
lngested foods to keep one’s figure. The 80’s mark bursting of products with reduced
content in fat, caffeine, salt, lactose... At last, the 90’s seemed to privilege the “right
food” for health and good form. They valorised natural aspect and certain products
such as olive oil and Mediterranean diet, polyunsaturated fats, vitamins... (2.

On the other hand, the arrival of the aging society has long seen as a
societal problem, thus elevating the awareness of the need to prevent adult and
geriatric diseases by changing dietary habits. As a result, more studies have been
conducted to analyse food products and their ingredients for compounds expected to
be useful in preventing certain diseases (3.

Within this context, the concept of functional foods began in Japan in the
late 80’s. It was started by dietary fibres drinks which were so successful that several
other companies entered the field. Functional foods gained western countries in the
90’s. The theme began to be discussed at the occasion of an ILS| meeting at Tokyo
about “Nutrition and Aging” in 1995. A first definition was proposed by M.
ROBERFROID, president of ILS| Europe : “a functional food is a food which contains
ingredient, micro-nutrient or natural chemical component that are satisfactorily to
affect beneficially one or more target functions in the body, beyond adequate
nutritional effects” ().

2. Trends in research

2.1. France

It appears quite clearly that research in the field of functional foods have
been slowed down (especially in the case of research founded by firms) by the ban of
claims regarding “good health” for foods components (cf. 3. Regulatory issues).
However, numerous teams are involved in basic research on functional foods in the
universities and national institutes, especially INRA (Institut National de Recherche
Agronomique). The main INRA teams involve in this field have been noticed in
appendix 1. Nevertheless, it would be illusory to draw up an exhaustive list of French
academic laboratories. An other organization, the French Institute for Nutrition (IFN)
promotes research on functional foods thanks to symposiums and publications.
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According to researchers we have got in touch for this study, there is a gap
between French and Japanese approaches. Research in France and in Europe
seems for some Japanese researchers more basic and conservative (for example,
French researchers still study the nutritional effects of vitamins, while Japanese
teams are strongly involve in the development of new functional foods). An other
difference originates from cultural differences. indeed, there is a difference of
opinions between French approach in favour of food additives preserving natural
aspects and Japanese approach in favour of high-tech products, independently of
their original characteristics ().

It is impossible to draw an exhaustive list of research subjects in functional
foods in France. Nevertheless, some items are particularly studied. First of these are
probiotics (micro-organisms which enhance human gut micro-flora, generally coming
from dairy products) and prebiotics (indigestible substances which promote growth of
a non pathogenic gut micro-flora). These themes are not only the subject of basic
researches in institutes and universities, but are above all treated by the main dairy
firms (cf. Danone’s work) ). On the other hand, often cited as an explanation of the
“French paradox”, polyphenols are today an important issue for research and are
very much in vogue in the agro-food industry. For example, a specific project about
wine and polyphenols has been launched several years ago, by the ONIVINS’ (Office
National Interprofessionnel des Vins). It will bring a lot of informations regarding
wine’s polyphenols, but these results could be spreaded to all foods components
containing the same compounds. This program has already revealed some
interesting polyphenols’ properties (vasorelaxation effect, interactions with gut micro-
ﬂora...) (6)-

Besides their own works, French research teams are closely related with the
European Community’s projects to which they collaborate. A scientific issue that have
strongly emerged in Europe is based on the identification and understanding of the
interactions between specific dietary components and particular biochemical and
physiological functions related to health. The European Union support research
projects within the frame of the programs FLAIR and FAIR. The object of these
projects is to increase knowledge on the effects of functional foods components. In
1999, 19 projects were going on. Among those : maintenance of intestine functions
(dietary fibres, probiotics, prebiotics) (6 items), bioactive peptides (3 items), anti-
oxidants (2 items) and dietary fibres (2 items). The main studied “health effects”
concerns the improvement of general state of health (gut functions, immunity...) and
the fight against cancer and cardio-vascular diseases (7).

A other important program, the FUFOSE project (Functional Food Science
in Europe) finished in 1998. It was a concerted action, coordinated by ILS| Europe
which involved the collaboration of 33 research teams from the public sector, with the
main body from the industry. This program had two goals :

o First, identify the biochemical and physiochemical functions that can be
modulated by nutrients or food constituents.

¢ Secondly, characterize the modulation, which can be considered beneficial to
a good health.

ILSI No.65 — 55



BREERmOEA S LER - TSVAEHEFDER

Results of these studies were published in the “British Journal of Nutrition” in
1998 and provide fundamental tools (biomarkers, etc...) for the development of new
functional foods (g).

2.2. Japan

The scientific approach in Japan is largely oriented toward the identification
of new active molecules in food. As food habits are different from the European
countries, the substances studied are also slightly different. For example, Japanese
and French diets differ in their sources of major polyphenols : Japanese drink green
tea and eat soy products whereas French drink wine and eat olive oil. Extensive
studies are carried out on tea catechins, soy isoflavones, sesames lignans, chocolate
proanthocyanidines or polyphenols in aromatic plants.

In December 1999, the “2" International Conference on Food Factors —
Chemistry and Health” was held in Kyoto. This congress was organized by Japanese
professors and gathered 750 participants, mainly Japanese chemists, nutritionists,
pharmacists and physicians. It was strongly supported by industrials who represented
40% of the participants. Contrary to France, public authorization for health claims
(and the commercial advantages that it follows) encourages private research to
increase their potential in the field of nutrition and functional foods in particular. The
leading aspects of this meeting were functional foods and the research of new
molecules for diseases prevention. Almost one third of communications deal with
polyphenols but other compounds have been studied (minerals and trace elements,
peptides and amino-acids, dietary fibres, vitamins, polyosides). The post-symposium
“Novel Foods —Search and Creation” has been supported by the BRAIN (Bio-
Oriented Technology Research Advancement Institution) and many Japanese works
that have been presented on this occasion was founded by this organisation (g).

In Japan, the basic research on functional foods is essentially supported by
the Monbusho. Besides these works, the Ministry of Agriculture, Forestry and
Fisheries (MAFF) promote applied research connected with agro-firms for the
development of new products. To achieve this goal, MAFF founds private projects for
5 years. Research projects are proposed by the MAFF and those which attract
particularly industrials are selected. MAFF then creates a research association and
funds these projects at half level. Each firms carries out its own research in its
laboratories and presents its results to the MAFF once a year. At the end of projects,
results are published. Thus, the “Japanese Research and Development Association
for New Functional Foods” (JRDANFF) has been created in 1994 and received a
grant of 62 millions of yens for the first fiscal year. Thirteen corporations in food and
other industries are members of this association. Under the auspices of the MAFF,
this association has worked until 1999 on the project named “Development of Control
Technology for Manifesting Mechanisms of Functions of New Food Materials”
(Appendix). The JRDANFF has not been broken up at the end of the first project, but
continued with two new projects (10, 11, 12) :

o “Development of Different Carbohydrates Production thanks to
Glycotechnology” (1998-2002)
(7 firms involved)
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¢ “Development of Control Technology for Manifesting Mechanisms of Functions
of New Food Materials” (continuation of the first project) (1999-2003)
(11 firms involved)

3. Regulatory issues

3.1. France

In France, there is no particular regulation for foods claiming effects in the
field of nutrition and health. Actually, functional foods are subject to the same laws as
others foods components. In particular, they have to agree with the provisions in
relation to safety, environment conservation and straight information of consumers.
This law is very restrictive and violation can be sued. The French Ministry of Finance
is liable for the respect of this legislation through its Department of Fraud Repression
(DGCCREF : Direction Générale de la Consommation, de la Concurrence et de la
Répression des Fraudes) (13).

All advertising claiming misleading properties or susceptible of misleading
consumers are forbidden and repressed by law (Consumer law, articles L 121-1to L
121-7). The same law prohibits that the foods components packaging displays
statements claiming human diseases’ prevention, treatment or cure (for example :
calcium prevents from osteoporosis, fish oil prevents from heart diseases). These
legal provisions are harmonized at the European level, so none health claim is
allowed for the foods components in the European Community (European Guideline
CE 79/1 12, December 18th, 1978) (13, 14, 15)-

However, some allegations are permitted (appendix 3) :

e nutritional allegations : they give to the consumer an information about the
amount of energy or nutrient in a foodstuff (with a higher content in C vitamin,
with a lower content in fats).

e functional allegations : they describe the function of a food or a nutrient
contained in a food (calcium improves bone density, dietary fibres accelerate
intestinal transit).

At the present time, current discussions deal with the feasibility to include
health claims in the food legislation. The French Institute for Nutrition (IFN) proposed
in 1995 an intermediate solution. It suggested to prescribe a list of allowed claims
(functional and health claims) which could be applied to usual foods or ingredients on
the basis of scientific studies that have been published and commonly agreed by the
scientific community. Special allegations would have then to be validate by relevant
scientific reports. This approach closely resemble to the United States’ regulation
emitted by the Food and Drug Administration (FDA). Indeed, FDA has validated in
the 80’s a positive list linking nutrients and disease prevention, among which
industrials may choose in order to differentiate their functional products (it allows for
example to link calcium and oseoporosis prevention, dietary fibres and protection
from cancer. This strong line has been agreed by the French Public Safety
Committee for two fructo-oligosaccharides and their beneficial effects on
bifidobacterium growth and intestine function. Then, although there are no laws
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regulating functional foods, the functions claims of two types of oligosaccharides
have been approved.

Since that time, remarks have been developed by several French public
authorities : CEDAP (Commission interministérielle des produits destinés a une
alimentation particuliére), CNA (Conseil national de 'alimentation) and the Scientific
Council of the Drug Agency. In 1998, two important and complementary declarations
have contributed to clarify the debates regarding the use of health claims for foods
components : first a report of the Scientific Council of Drug Agency (Rapport sur les
“produits frontieres” et les aliments porteurs d’allégation santé, May 1998) and
secondly the notice n° 21 of the CNA (Avis relatif aux allégations faisant un lien entre
alimentation et santé, June 1998). These two declarations establish guidelines for the
future use of health claims (related to diseases) in collaboration between firms,
consumers and public authorities. They promote an interesting point of view,
dropping out the American approach to encourage a global approach including
scientific evidences, communication principles and legal requirements for the use of
diseases’ prevention claims. Both of them insist to maintain the ban of “therapeutic”
claims (afford a cure or treatment for a disease) (13,15, 16)-

However, we must specify that these remarks have not yet opened on a bill
approved by public authorities. Moreover, scientific studies that applicants may have
to provide in order to prove positive effects of their products were recommended. At
last, some divergences of opinions remains between consumer organisation and
industrials about the kind of approval system to finalize.

2.2. Japan

The Japanese government introduced an approval system in 1991 which
enabled approved products to make specified health claims on product labelling. The
new system was intended to help promote the manufacture of foods designed to
remedy serious health problems such as inadequate calcium consumption within a
regulatory framework that would curb misleading claims. This approval system,
named FOSHU (Foods for Specified Health Uses) is not mandatory, but essential to
make specific health claims. The label must square with these following
characteristics :

e The food should be expected to contribute to the improvement of one’s diet
and the maintenance/enhancement of health.

¢ The health benefits of the food or its functional components should have a
clear nutritional/medical basis.

e The appropriate amount of (daily) intake of the food or its functional
components should be nutritionally/medically definable for the food or its
functional components.

¢ Judged from experience, the food or its functional components should be safe
to eat.

e The functional components of the food should be well defined in terms of
physiochemical properties and qualitative/quantitative analytic determination.

e There should be no significant loss in nutrient components of a food in
comparison to the same ones normally contained in similar type of foods.
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e The food should be a form normally consumed in daily dietary pattern, rather
than as pills or capsules.

e The food and its functional components should not be those exclusively used
as medicine.

The permitted claims include :

¢ Promotes the growth of Bifidus bacteria in the intestines to keep them in good

condition (oligosaccharides).

Regulation of the intestines (dietary fiber)

Moderates sugar absorption (dietary fiber)

Improves the environment in the intestines (lactic acid bacteria)

Source of highly absorbable calcium (calcium with absorption promoters)

Suitable for anaemic people (heme iron)

Non-cariogenic (various sweeteners)

Improves the diet for (or suitable for) people with hypertension (various

specified peptides, tochucha)

e Inhibit cholesterol uptake (soy protein isolate, chitosan, low molecular weight
sodium alginate, psyllium hulk)

¢ Moderates lipid metabolism (diaglycerol, phytosterol, globin digest).

In order for a product to be approved as FOSHU, companies needs to go
through an application process that typically takes about one year to complete
(appendix 4). First, FOSHU and their ingredients must be proven safe over years of
usage. Second, applicants have to prove health effects of the product. Thus, the
application is expected to be accompanied by scientific papers in the fields of
medicine and nutrition that substantiate the health claim. Application is reviewed by
local prefecture authorities and the latter forward it on to the Environmental Health
Bureau of Ministry of Health and Welfare (MHWY)'s Office of Health Policy on Newly
Developed Foods. Applications are examined with the help of appraisers from
research institutes and universities to determine whether or not the scientific level is
sufficient to grant the FOSHU label. This is worth noting that each product must be
approved with its own scientific studies, even if it contains a functional ingredient
which has been already accepted as FOSHU (17). :

This regulatory system is gradually spreading (appendix 5). To date, there
are 175 products on the approved list, although approval has lapsed for some, so the
total list of approvals is greater than this. The main functional ingredients used are
probiotics (lactic acid bacteria), prebiotics (oligo-saccharides), dietary fiber, non-
cariogenic sweeteners, polyphenols, calcium, iron, carotene, polyunsatured fatty
acids (mainly DHA), products for cholesterol moderation (soy protein, chitosan,
specified dietary fiber), collagen, amino acids and phytochemicals. The main
functional effects (in term of number of products and volumes sales) are regulation of
the intestines (by dietary fiber, prebiotics or probiotics), source of calcium (readily
absorbed), products provided beneficial effects on cholesterol reduction and blood
pressure regulation (appendix 6).

One example is Tochu 120, an infusion of tochu leaves manufactured by
Hitachi Zonsen Co., which gained FOSHU in 1996. The label states : “this drink
contains an infusion of tochu leaves. This food is suitable for high blood pressure.”
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Another requirement label statement, however, attempts to distinguish the product
from a drug. It reads : “this product does not prevent or cure hypertension”.

The Japan Health Nutrition Food Association (JHFNA) is responsible of the
FOSHU assigning. It was established in 1980 in cooperation with the food industry.
This association is owned by the MHW (Ministry of Health and Welfare) and aims to
“encourage people to develop and maintain healthy dietary habits”. This organization
gives advice to firms for use of the FOSHU label and helps them to check documents
needed for the applications. It carries out a preliminary examination before it
transmitting at applications to the MHW. After FOSHU approval, the JHFNA verifies
the statement that the firm want to write on its product in order to avoid excess in
advertising. In fact, we can see that advertising slogans used by companies go
further than the authorized claims (14).

Thus, Japan was the first country to introduce a label on functional foods.
However, the approval system remains voluntary. Companies can market so-called
“health foods” without obtaining FOSHU approval as long as they refrain from making
express claims that the product can reduce the risk of a disease or health-related
conditions (i.e. they do not violate the Food Hygiene Law or Pharmaceuticals Affairs
Law). It is often difficult for the consumer to differentiate such certified “health foods”
from products sold in compliance with the FOSHU approval system. According to the
MHW, many consumers do not recognize the MHW’s official FOSHU mark, what may
lead confusion among them. From 1991 to 1998, only 126 products received FOSHU
approval. In the meantime, approximately one thousand other functional foods have
been introduced into the Japanese marketplace as “health foods”.

To increase voluntary participation in the FOSHU approval system, the
government made in 1998, several significant changes to the application procedures.
First, the amount of scientific documentation that manufacturers must submit has
been reduced. In the past, applications often totalled 1000 pages or more. Large
volumes of supporting scientific documents are no longer required. Secondly, the
studies have not to be review by outside scientific experts, but have just to be
published in a scientific journal (even an industry-sponsored journal). Third, the
manufacturer's own analytical tests are accepted by the MHW and they don’t request
an other experiment in the National Health and Nutrition Laboratory. At last, the time
limit on the duration of FOSHU approvals, which was four years, was eliminated.
Now there is no expiration date on FOSHU approvals (1s).

3.3. International harmonization

At the international level, remarks concern essentially definitions, nature and
significance of claims. These works help each country to build up its own regulation.

First, Codex alimentarius’ committee is working on definitions and general
principles. A widely accepted definition of a “claim” is defined as “any representation,
which states, suggests or implies that a food has certain characteristics relating to its
origin, nutritional properties, nature, production, processing, composition or any other
quality” (1991). With the term “health claim”, however, there are some appreciable
differences in interpretation.
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Codex alimentarius (1997) has classified and defined some of the different
forms of claims :

e Type 1 : Claims related to dietary guidelines or healthy diets (diets
low in... are recommended by... ).

e Type 2 : Nutrient content claims (low in..., source of..., high in...)

e Type 3 : Comparative claims (reduced..., less than..., more than...)

e Type 4 : Nutrient function claims (calcium may help the development
of strong bones and teethes)

The European Union supports the development of two further types of
claims, which are not covered by the above Codex classification and which differ
significantly from them.

e Type A : “Enhanced function” claims (specific beneficial effect of
nutrients on physiological or biological activities)

e Type B : “Reduction of disease-risk” claims (consumption of food
might reduce the risk of a specific disease)

Satisfactory control procedures are required to ensure that claims are used
to their best effect, both for the promotion of public health and protection of the
consumer against false and misleading information. Currently Type 1, 2 and 3 claims
are generally allowed in most countries. To a much lesser extent, this is also true for
type 4 and Type A claims while, in contrast, Type B claims are currently almost
universally disallowed (especially in France) (g) .

4. Consumer interest and business opportunity

4.1. France

In France, there is globally to run out of foods components. On the contrary,
foods components consumption has stagnated for about 10 years. Nowadays,
French household consumption represents just 17% of its budget, down from 15%
since the 60’s. Moreover, economic crisis has not encourage to spend more money
to eat. So, industrials had to decrease their prices. Consumer stays however open to
innovation, but product has to prove a substantial added-value. Polls convinced firms
that “health outline” would be an important component for the consumers’ choice in
the future. Thus, this theme has become a efficient mean to win few points in a very
competitive market.

However, one can wonder if labelling is really understood by consumers. An
opinion poll realized by the CREDOC (Centre de Recherche pour I'Etude de
'Observation des Conditions de vie) showed in 1995 that more than 60% of
housewife took care of nutritional items written on the packaging but 22% did not
understand them.

At last, it is worth noting that French firms do not hesitate to use “health
effect argument” to promote their products, even if “health claim” are strictly forbidden
by the regulation. For example, we can notice the example of the fermented milk
“Actimel”® (Danone group). No “health claim” is used for advertising but yet
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advertisers speak without hesitation about “morning health moving” to characterize
this pl’OdUCt (18, 20)-

4.2. Japan

In traditional Japanese medicine (inspired from Chinese medicine),
functional foods have the following functions : improve health status, prevent disease
and help in treating disease and facilitate rehabilitation. Food and medicine are
considered to originate from the same source, based on the same theories and have
the same uses. Thus, Japanese people are very open to the functional foods
concept.

Moreover, Japanese consumers seem to be more willny to change their life
habits than western people and most likely to accept major changes in their diet.
They show a real interest for new foods components (for example wine and bread)
and tend to accept a high level of technicality in food.

In this context, it is not surprising that Japan played a pioneer role in the
development of functional foods. FOSHU approval is fast becoming a major
marketing tool in Japan, where 175 products have received this approval. It is
impossible to estimate the market size accurately, however the FOSHU market is
now worth US $ 2-3 billion, the total market is far greater than this. There have been
some very successful hit products and the fact that most of the leading companies
continue to develop functional products indicate that this market is expected to grow.
Most fashions come and go very quickly in Japan, but this market is now over twelve
years old and still expanding. '

There are however few limits to this approval system. As we have already
pointed out, most “health foods” are not FOSHU-approved. Larger companies
generally refrain from making express health claims for unapproved products, but still
imply that such products have specific health benefits by promoting the presence of
the functional ingredient (DHA, lysopene or beta-carotene). According to analysts,
the use of an express health claim on the product label is not necessary for the
successful marketing of a functional food in Japan. Besides, adjustments that the
MHW has realised in order to facilitate FOSHU approval could induce a decrease in
the quality of scientific evidence (1g, 20).

5. Conclusion

Functional foods constitute an important market worldwide. One can expect
that this market will still expand in the future. After the success of probiotics and
prebiotics, polyphenols and antioxidants would represente an other successful way to
develop new products (within FOSHU approvals, there are only 3 products claiming
health effects of polyphenols). Firms continue in any case to invest money in this field
(research, communication...).

Japan is the only nation that has regulated functional foods and the
Japanese functional food market is now one of the most advanced in the world. The
development of those products in France and the interest of household would be
stimulate the establishment of French regulation in the near future.
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Appendix 1 :
List of INRA Teams Involved in the Field of Functional Foods

COORDONNEES DES DIRECTEURS D'UNITES

Monsieur Christian REMESY
Directeur de l'unité des Maladies Métaboliques et

Micronutriments (UMMM)
INRA
Centre de recherche de Theix
63122 SAINT GENES CHAMPANELLE
Tél. : 04.73.62.42.38. — Fax : 04.73.62.46.38.

Monsieur Jacques TULLIEZ

Directeur de I'unité des Xénobiotiques (UX)
INRA
180 chemin de Tournefeuille
BP 3
31931 TOULOUSE Cedex 9
Tél. : 05.61.28.54.84. — Fax : 05.61.28.52.44.

Madame Christine CHERBUT
Directeur de l'unité de Fonctions Digestives et de Nutrition

Humaine (UFDNH)
INRA
Rue de la Géraudiére
BP 71627
44316 NANTES Cedex 03
Tél. : 02.40.67.50.11. — Fax : 02.40.67.50.12.
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Madame Yvonne DUVAL
Directeur de |'unité d'Ecologie et de Physiologie du Systeme

Digestif (VEPSD)
INRA
Domaine de Vilvert
Batiment 440
78352 JOUY EN JOSAS Cedex
Tél. : 01.34.65.27.84. — Fax : 01.34.65.24.92.

Monsieur Pierre-Henri DUEE

Directeur de l'unité de Nutrition et Sécurité Alimentaire (UNSA)
INRA
Domaine de Vilvert
Batiment 230
78352 JOUY EN JOSAS Cedex
Tél. : 01.34.65.22.42. — Fax : 01.34.65.23.11.
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Appendix 2 :

Outline of the Japanese Research and Development Association for
New Functional Foods Project (1994-1999)

DEVELOPMENT OF CONTROL TECHNOLOGY FOR
MANIFESTING MECHANISM OF FUNCTIONS OF
NEW FOOD MATERIALS
Background of Activities

Keeping pace with the improvement in eating standards, the needs of consumers have
become diversified in this country. In addition to foods with surpassing nutrition (the first
function) and palatability (the second function) which have been sought after in the past,
consumers are now extremely concerned about foods that are added with health-oriented
values (the third function). Those foods are foods with functions to improve hypoglycemic
condition, to reduce cholesterol in blood, to inhibit vasopressor action, to prevent neoplastic
action, etc. Accordingly, research and development on such foods are in demand.

In order to meet the needs of consumers, researchers in food industry and other related
industries as well have been carrying out various kinds of research on new food materials
and their functions (biological regulatory functions) by introducing recently developed
biotechnology. And some good results have been obtained.

At this moment, however, the growing needs of consumers to improve and maintain
good health by taking value added foods have not been sufficiently served yet. This is
partly because technology to analyze and evaluate the manifesting mechanism of actions
in living bodies is still in the process of development and research on food materials without
such technology is difficult.

In this regard, it is an urgent task to promote the development of foods and food materials
with new functions by establishing a technology to evaluate and control the functionality
of food rapidly and accurately.

However, individual private enterprises will face a difficulty in carrying out such
technological development due to the long length of development period, expected risk, etc.
Therefore, it is necessary for food manufacturing industry and other industries to promote
efficient technological development through joint research programs.

For this purpose, "The Japanese Research and Development Association for New
Functional Foods" was organized by thirteen corporations in food and other industries.
Under the auspices of the Ministry of Agriculture, Forestry and Fisheries, the association
has been working in accordance with a five year program since September 1994 on the
project of "The Deﬁelopment of Control Technology for Manifesting Mechanism of Functions
of New Food Materials" in collaboration with industry, government and academia.

This Research and Development Association is an authorized nonprofit organization
based on the "Mining and Manufacturing Industry Research and Development Association
Act." Its budget for research and development for the first fiscal year was 162 million yen
and about a half of the overhead was financed by the subsidy from the Ministry of
Agriculture, Forestry and Fisheries.
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Content of Research and Development Activities

Research and development activities are being carried out on thirteen subjects with

the purpose of (1) the development of control technology for manifesting mechanism of

actions of functional food elements in living bodies and (2) the development of foods and
food materials with new functionality.

Individual research and development subjects, their contents in concrete terms and

the name of member in charge are shown in the following table.

(1) List of Individual Research and Development Subjects, Their Contents in Concrete
Terms and the Name of Member in Charge

Sub-
ject
No.

Subject Title

Contents of Research

Member in Charge

1

Development of
polysaccharide with
physiological function

Development of new
functional foods and
food additives produced
by the transfer enzyme
concerned
carbohydrates

Development of
branched corn syrups

Development of food
materials of the
preventive effect
against circulatory
diseases using alginate
oligosaccharides

Study on evaluation of physiological
function, focusing on the
hypoglycemic action of
polysaccharide produced by
microorganisms, and development of
new food materials.

Development of foods and food
materials with higher functionality
by adding saccharides by enzymatic
method.

Study on a manufacturing method of
branched corn syrups from corn
starch utilizing conversion reaction
of saccharide caused by thermal and
acid decompositions.

Research and development of new
physical properties of branched corn
syrups as a functional food material
from the point of view of nutrition
and physiology.

Development of food materials to
control antihypertension using
alginate oligosaccharides.

Kagome Co., Ltd.

Nissin Sugar Mfg.
Co., Ltd.

Matsutani Chemical
Industry Co., Ltd.

Maruha Corporation
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Member in Charge

Sub-
Ject Subject Title Contents of Research
No.

5 Study on development of | Development of natto (fermented
natto (fermented soybeans) bacteria with high content
soybean) of high vitamin | of vitamin K and study on its
K content and preventive effect against
prevention of osteoporosis.
osteoporosis

6 Characterization of Characterization of calcium and
calcium absorption calcium absorption stimulators from
stimulator from marine | marine products. Clarification of
products and its absorption mechanism of
application to food stimulators, study on their

application to foods and development
of new foods.

7 Studies on extraction Study on production of vitamin K
and physiological effects | from soybean — related natural
of biologically active materials, its physiological effect, its
substances from application to foods and development
soybean related of nutrition supplemental foods.
materials

8 Study for production of Development of pasteurized frozen
liquid egg with thermal | egg with functionality comparable to
and frozen stability eggs in shells by preventing the

quality degredation caused by
freezing.

9 Analysis and control of Application of chemical reactions
chemical modification of | accelerated by freezing to
food components based modification of food elements in
on chemical reactions frozen or low temperature
accelerated by freezing conditions. Research and

development on the manifestation
and control technology of functions
of food material elements.

10 Studies on probiotic Study on probiotic lactic acid
lactic acid bacteria and bacteria against intestinal disorder,
their applications to mutagenicity and high cholesterol.
industrial process Studies on its biologically active

function and development of optimal
lactic acid and fermented milk with
new functions.

11 | Research on black tea Characterization of various

extract and its
applications to new type
of functional foods

biologically active substances
(antiphagocytic action etc.) in black
tea and development of foods and
food materials with new functions.

Asahimatsu Foods
Co., Ltd.

Nippon Suisan
Kaisha, Ltd.

Honen Corporation

Taiyo Kagaku Co.,
Ltd.

Nichirei Corporation

Takanashi Milk
Products Co., Ltd.

Mitsui Norin Co.,
Ltd.
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Nissin Sugar
Mfg. Co., Ltd.

Matsutani
Chemical
Industry Co.,
Ltd.

Maruha
Corporation

Asahimatsu
Nippon Suisan
Kaisha, Ltd.

Honen
Corporation

Taiyo Kagaku
Co., Litd.

Foods Co., Ltd.

Research and
Development Center

Research Laboratory

Central Research
Institute

Food Research
Laboratory

Central Research
Laboratory

Asaba Factory

Central Research
Laboratories

Japan

4-9-11, Toyosu, Koto-ku, Tokyo 135,
Japan

5-3, Kitaitami, Itami-shi, Hyogo 664,
Japan

16-2, Wadai, Tsukuba-shi, Ibaraki
300-42, Japan

1008, Dasina, lida-shi, Nagano
399-25, Japan

559-6, Kitano-machi, Hachioji-shi,
Tokyo 192, Japan

1746, Nakashinden, Asaba-cho,
Iw’ata-gun, Shizuoka 437-11, Japan

1-3, Takaramachi, Yokkaichi-shi,
Mie 510, Japan

Sub-
Jject Subject Title Contents of Research Member in Charge
No.
b
12 | Biologically active Characterization of a new Momoya Co., Ltd.
substances from antineoplastic active substance from
mashrooms, their mushrooms, studies on its
screening, isolation, mechanism and development of
characterization and foods with new functionality.
utilization
13 Research on functional Research on functional Wakayama
phytochemicals phytochemicals derived from citrus, | Agricultural
derived from citrus, persimmon and japanese plum fruits | Processing Rescarch
persimmon and etc. and development of new food Corporation
japanese plum fruits materials and value added foods
etc. and their using the substances.
development of new
food material
(2) Locations where Research is Mainly Carried Out
Member of )
Association Location Address Telephone
Kagome Co., Research Institute 17, Nishitomiyama, Nishinasuno- 0287-36-2935
Ltd. machi, Nasu-gun, Tochigi 329-27,

03-3631-9332

0727-71-2032

0298-64-6709

0265-26-9031

0426-56-5194

0538-23-6771

0593-47-5400
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Food Research

223-1, Miyahara, Fujieda-shi,
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Member of .

Association Location Address Telephone
Nichirei General Research 1-52-14, Kumegawa-cho, 0423-91-1100
Corporation Institute Analytical Higashimurayama-shi, Tokyo 189,

Laboratory Japan
Takanashi Technical Research 5, Honjuku-cho, Asahi-ku, 045-367-6645
Milk Products | Laboratory Yokohama-shi, Kanagawa 241,
Co., Ltd. Japan

054-639-0080

Co., Ltd. Laboratories Shizuoka 426-01, Japan

Momoya Co., Research Center 410, Domen Akanuma, Kasukabe-shi, | 048-735-6311
Ltd. Saitama 344, Japan

Wakayama Research and 398, Tsukatsuki, Momoyama-cho, 0736-66-2285
Agricultural Development Division | Naga-gun, Wakayama 649-61, Japan

Processing

Research

Corporation

(3) List of Specialists

Name Present Post

Dr. Soichi Arai Former Professor, The University of Tokyo

Division of Agriculture and Agricultural Life Sciences
Department of Applied Biological Chemistry

Dr. Tateo Suzuki Director, Food Science Division, National Food Research Institute,
Ministry of Agriculture, Forestry and Fisheries

Dr. Hajime Ohigashi Professor, Kyoto University

Department of Food Science and Technology
Dr. Takaaki Fujii Professor, Chiba University
Department of Bioproduction Science

Director General Hiroshi Ishikawa

Address Minesawa Bldg., 17-17, Kodenma-cho, Nihonbashi Chuo-ku,

Tokyo 103, Japan

TEL: 03-3663-7681 FAX: 03-3663-7684
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Appendix 3 :
Regulation of Allegations in France

LES ALLEGATIONS

1 - LES DIFFERENTS TYPES D’ALLEGATIONS

On entend par allégation tout message, mention ou représentation; quel que soit le moyen ou la
forme de sa transmission qui énonce, implique ou suggére qu’une denrée alimentaire possede des
caractéristiques, propriétés ou effets particuliers liés notamment a sa nature, sa composition, sa valeur
nutritive, son mode de production et de transformation ou tout autre qualité (cette définition figure dans

le dernier projet de directive CEE sur les allégations).

a) - Les allégations nutritionnelles

L’allégation nutritionnelle est définie dans le décret n°93.1130 du 27 septembre 1993 concernant
I’étiquetage relatif aux qualités nutritionnelles des denrées alimentaires.

On entend par allégation nutritionnelle : toute représentation et tout message publicitaire qui
énonce, suggére ou implique qu’une denrée alimentaire posséde des propriétés nutritionnelles
paﬁiculiéres': N

- soit en raison de I’énergie (valeur calorique) qu’elle fournit ou ne fournit pas, ou qu’elle fournit a
un taux réduit ou accru;

- soit en raison des nutriments qu’elle contient ou ne contient pas, ou qu’elle contient en proportion

réduite ou accrue ».

Les allégations nutritionnelles ainsi définies donnent au consommateur une information sur la teneur
en énergie ou en nutriments d’une denrée alimentaire.

La mention qualitative ou quantitative d’un nutriment ne constitue pas une allégation nutritionnelle
des lors qu’elle est prescrite par une disposition législative ou réglementaire.

A titre d’exemple les mentions relatives a la teneur en matiéres grasses prévues par la réglementation
des corps gras ou des produits laitiers ne constituent pas une allégation nutritionnelle au sens du décret
du 27 septembre 1993.

Deux types d’allégations nutritionnelles peuvent étre distinguées:

- les allégations nutritionnelles factuelles, telles que par exemple : pauvre en calories.

- les allégations nutritionnelles comparatives, telles que par exemple : a teneur réduite en cholestérol
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Un avis de la Commission Interministérielle d’Etude des produits Destinés 4 une Alimentation
particuliere (CEDAP) a été¢ émis. L’administration de contrdle pourra se fonder sur cet avis pour

évaluer la loyauté de I’information donnée au consommateur.

b) - Les allégations fonctionnelles et de santé

* Les allégations fonctionnelles

Ces allégations décrivent le role d’un aliment, d’un élément nutritif ou d’une substance contenue
dans I’aliment dans les fonctions normales de 'organisme. Par exemple : le calcium intervient dans le
métabolisme osseux.

Un avis relatif au caractere non trompeur de certaines de ces allégations a été rendu par la CEDAP
(Annexe 5). L’administration de controle pourra se fonder sur cet avis pour évaluer la loyauté de

I’information donnée au consommateur.

* Les allégations santé

Il s’agit d’une allégation qui indique, suggére ou implique qu’une relation existe entre un aliment, un
€lément nutritif ou une substance contenue dans un aliment et un état lié a la santé ou une modification
d’un paramétre biologique mais sans faire référence a la maladie.

Ces allégations sont par exemple du type : les fibres accélérent le transit intestinal, le calcium

améliore la densité osseuse.

c) - Les allégations relatives a la maladie

Les allégations présentant une denrée alimentaire avec des propriétés de prévention, de traitement ou
de guérison des maladies humaines : dans ce cas, il s’agit de toute représentation qui indique, suggere
ou implique qu’une relation existe entre un aliment, un élément nutritif ou une autre substance contenu
dans un aliment et une maladie désignée en tant que telle. Ces allégations sont du type : le calcium
prévient I’ostéoporose, ’huile de poisson prévient les maladies cardio-vasculaires.

Ces allégations ne sont pas autorisées a ce jour sur I’étiquetage des denrées alimentaires au sein de
I’Union Européenne. Dans son Livre Vert sur I’évolution du droit alimentaire, la commission
européenne évalue 1’opportunité de faire évoluer ces dispositions. Elles font, par ailleurs, ’objet de

discussions dans le cadre des travaux du Codex Alimentarius (commission mixte FAQ / OMS).
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2 - LES REGLEMENTATIONS APPLICABLES

a) - Tromperie

Article L. 213.1 et L.213.2 du code de la consommation relatifs a la tromperie.

b) - Publicité trompeuse
Articles L 121.1 a L 121.7 du code de la consommation relatifs & la publicité et en particulier I'article
L 121.1 relatif a la publicité trompeuse et I’article L. 121.2 qui fait obligation au professionnel de

fournir des justificatifs pour toute revendication.

¢) - Présentation et étiquetage des denrées alimentaires

L’article R 112.7 du code de la consommation prévoit :

alinéa 1 :I’étiquetage et les modalités selon lesquelles il est réalisé ne doivent pas étre de nature a
créer une confusion dans I’esprit de ’acheteur ou du consommateur (...).

alinéa 3 : sous réserve des dispositions applicables aux denrées destinées a une alimentation
particuliére ainsi qu’aux eaux minérales naturelles, ’étiquetage d’une denrée alimentaire ne doit pas
faire état de propriétés de prévention, de traitement et de guérison d’une maladie humaine, ni évoquer

ces propriétés.

d) - Etiquetage nutritionnel

Le décret du 27 septembre 1993 concernant I’étiquetage relatif aux qualités nutritionnelles des
denrées alimentaires ainsi que son arrété d’application du 3 décembre 1993 s’appliquent sans préjudice
des dispositions du décret du 29 aoiit 1991 relatif aux aliments destinés 4 une alimentation particuliére.

Ces dispositions visent & informer le consommateur sur la teneur de aliment en énergie et en
nutriments lorsqu’une allégation nutritionnelle est faite.

Ces textes ne s’appliquent pas aux compléments alimentaires ni aux eaux minérales et autres eaux

destinées a la consommation humaine.

e) - Aliments destinés a une alimentation particuliére
Le décret n® 91.827 du 29 aoiit 1991 précise que I’étiquetage et la publicité des denrées destin€es a
une alimentation particuliére ne peuvent pas faire état de propriétés de prévention, de guérison ou de

traitement des maladies humaines en dehors des mesures dérogatoires prévues a I’article 7.
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Cet article précise que des dérogations peuvent étre prévues par arrété interministériel pour autoriser
Putilisation de mentions tendant a préciser les emplois du produit en liaison avec le traitement de
certaines maladies ou en ce qui concerne la publicité destinée exclusivement aux professions de santé.

Aucun arrété d’application n’a été pris sur la base de cet article.

Les produits destinés a une alimentation particuliére peuvent étre mis en vente avec les qualificatifs

« diététiques » ou « de régime » a I’exception des aliments pour nourrissons ou enfants en bas age en

bonne santé.

Sont interdits dans le commerce des aliments de consommation courante :

- l'utilisation des qualificatifs diététiques ou de régime, seuls ou en combinaison avec d’autres
termes, pour désigner ces denrées alimentaires;

- toute autre indication ou toute présentation susceptible de faire croire qu’il s’agit d’un produit

soumis aux dispositions sur ces produits.

f) - Le visa de publicité préalable

L’article L 551.10 du code de la santé publique prévoit que la publicité pour les produits autres que
les médicaments présentés comme favorisant le diagnostic, la prévention ou le traitement des maladies,
des affections relevant de la pathologie chirurgicale et des déréglements physiologiques, le diagnostic
ou la modification de I’état physique ou physiologique, la restauration, la correction ou la modification
des fonctions organiques doit faire I’objet d’un visa de publicité pre'alz}ble a la commercialisation.

L’application de ce texte reléve de la Direction Générale de la Santé.

En pratique un nombre trés marginal de publicité suivent cette procédure qui parait peu compatible

avec les dispositions du droit communautaire sur les denrées alimentaires.
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Appendix 4 :
Flowchart for granting FOSHU permission/approval by MHW

(manufacturer or exporter) (manufacturer, agent or importe

31 Y 4

Prior review/consuitation
" by MHW/JHNFA for permission

Overseas applicant Applicant in Japan J
r

Application
for approval

Application

Jurisdictional municipal,
sub-municipal or
prefectural health center

Application | received by Application | received by

| Y

Office of Health Policy on Newly Developed Foods
 Environmental Health Bureau”
Ministry of Health and Welfare

Product | tested by

National Nutrition Institute

Test results | reported to MHW-

MHW committee of experienced specialists

Official internal evaluation

Notification of test | results Notification § of test results

Jurisdictional municipal,
sub-municipal or
prefectural health center

Notification of test results

Y |
Overseas applicant Applicant in Japan
Export of FOSHU- Local | manufacture or import
labeled food of FOSHU-labeled food

Marketing of FOSHU-labeled food on the Japanese market
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Number of Approved FOSHU Products (as of the end of December

Appendix 5
1999)
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Sales Amount of FOSHU Products per Ingredient/Specified Health Use

Blood sugar-related

Miperal— Tooth decay-related 0.2%
absorptlon—relatedﬁ 0.2% / ¥0.5 billion
2.0% \\ ¥0.4 billion

Blood pressure-related ¥4.3 billisn \ / //
3.2% \ » Neutral fat-related
¥7.2 billion — 3.1%
¥7.0 billion

Cholesterol-related
0.2%
¥0.4 billion

Oligosaccharide
4.0%
¥9.1 billion

Dietary Fiber
5.1%
¥11.6 billion

Lactobacillus

82.1%
¥186.3 billion Total
100.0%
¥227 billion
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Report on the 3rd Asian Conference on
FOOD SAFETY AND NUTRITION
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Japanese Perspectives on Nutrition for New Millennium

Showa Women' s University, ILST Japan

Shuichi Kimura Ph.D.

The Japanese are the longest living people in
the world. According to Japan' s Ministry of
Health and Welfare, the average life expectancy
at birth for male born in 1997 was 77.10 years,
and the figure for female was 83.99 years.

Our country is ranked first in the Healthy Life
Expectancy as shown in Table 1. The total
DALE is 74.5 years.

Table 1

Healthy Life Expectancy Rankings
World Health Organization
Disability Adjusted Life Expectancy (DALE)

DALE in years

Rank WHO Member State Total Male Female

1 Japan 74.5 79 77.2

2 Australia 73.2 70.8 75.5

3 France 7314 69.3 76.9
24 United States of America 70.0 67.5 72,6
81 China 62.3 61.2 63.3
91 Russian Federation 61.3 56.1 66.4
134 India 53.2 52.8 53.5
182  Ethiopia 33.5 33.5 33.5
191 Sierra Leone 25.9 258 26.0

Figure 1 shows the annual mortality trends by
leading causes of deaths for past 10 years.
Tuberculosis has substantially decreased, while

malignant neoplasms has been increased and is

Figure 1

Dissasas of liver

e ﬁf@“’ e

now ranked the number one.

Heart diseases and Life-style related diseases
have increased in line with this phenomenon.

Figure 2 shows how long the elderly can stay
independent without nursing care. The portion
of slanting line indicates the years requiring the
nurse-care before death. It may show that the
independent period is decreasing as the elderly
becomes old.

Both of the bedridden elderly and dementia
syndromes have also increased.

Therefore, new social problems have been

encountered, such as how to develop an effective
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Figure 2
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nursing system. Various age-associated changes
in mind and body are influenced strongly by
hereditary factors and environmental factors,

especially nutritional condition.

Dietary life plays a very important role to
prevent life-style related diseases and reduce the
risk. The International Conference on “Nutrition
and Aging” has been held three times in Japan
under the sponsorship of ILSI Japan shown in
Table 2. These activities show our commitment
to direct involvement into the above-mentioned
problems. We intend to be engaged in the basic
problems in which “Nutrition and Aging” is
involved.

Various scientific arguments about functional
foods are underway, not only in Japan but on a
global basis.

It is considered that discussing the issue of

Table 2

The International Conference on
“Nutrition and Aging”

The First Conference in Japan (1991)

The Second Conference in Japan (1995)
- An Aging Society and Nutrition

The Third Conference in Japan (1999)
- Longevity and Dietary Life

functional foods is very important from sound
scientific perspectives.

Many Japanese believe that “Foods” can
prevent diseases and occasionally; there is a
possibility to cure a disease.

The conception that “medicine and food stem
from the same source” has been well accepted by
Asian people, especially Chinese.

As modern science has developed, people have
tended to overlook a great variety of functions of
foods because they look at foods for their
nutritional component.

However, a growing opinion was raised toward
review of the food function with scientific
support. The Japanese Ministry of Education
started a new project of special scientific studies
in 1984, called “Systematic Analysis of Food
Functions” (The author participated in this
project as an investigator).

The second and third projects in succession
have briefly completed basic studies concerning
food functions and supported the establishment
of “Functional Foods” from the theoretical aspect.

Although special nutritive foods based on the
Law for Improvement of Nutrition were allowed
a part of the health claim by the Ministry of
Health and Welfare, Japan in 1991, that is Food
for Specified Health Use (FOSHU). However,
these foods are not yet in the true sense of the
functional foods.

There are many unique components
containing physiological activities in food
compositions. Therefore, it is expected to explore
scientifically the physiological activities and to
pursue studies on the effects of those activities
on the prevention of diseases, especially, life-
style related diseases, and the reduction of those
risks.

ILSI Japan is studying now about the
identification of functional foods, the assessment
including the selection of biomarker, etc. in

consideration of international harmonization.
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This year, the sixth nutritional requirement
dietary allowance (RDA) for Japanese was
announced. Although RDA had aimed to combat
nutritional deficiency and to maintain the nation'
s health, the revision is featured in showing
expanded goals to health promotion and
reduction and elimination of risks for the life-
style related diseases. In addition, kinds of
micronutrients, that are various vitamins and
minerals including trace elements, were
increased, and “the upper limited intake
allowance” was shown to prevent troubles from

over intake as shown in Table 3.
Table 3

The Sixth Nutritional Requirement
Dietary Allowance (RDA) for Japanese

- expanded goals to health promotion and
reduction and elimination of risks for the life-
style related diseases

+ “the upper limited intake allowance” to prevent
troubles from over intake.

i

Popuilations are gradually increasing
intake of healthy foods and supplements

The revised RDA reflects the social
background that populations are gradually
increasing their intake of healthy foods and
supplements. Further, the Ministry of Health
and Welfare started an activity for health
promotion named “Healthy Nippon 21” to
promote the health of Japanese in 21st céntury.

In this activity, they show quantifiable goals
for 2010 to extend the healthy life expectancy.
In particular, they set up 70 goals in 9 categories
to support individual activities as shown in Table
4.

It is planned that national government, local
government, medical and insurance
organizations, educational institutions, the mass
media, NGOs, volunteers, etc. are closely linked

each other to achieve the goals.

Table 4

Healthy Nippon 21t
In 2000, Ministry of Health and Welfare started an

activity for health promotion named “Healthy
Nippon 21” to promote the health of Japanese in
21st century

1. Nutrition and Dietary Life, 2. Physical Activity and Exercise
3. Relaxation and Mental Health, 4. Tobacco, 5. Alcohol,

6. Dental, 7. Diabetes, 8. Cardiovascular Diseases,

9. Cancers

ILSI Japan is going to participate in the
international health promotion project, IDEA
(Iron Deficiency Elimination Action) and project
“Take 10!” of CHP.

Especially, ILSI Japan has initiated a project
named “Take 10!” Japan to develop and
implement of the program to promote physical
activities and nutritional education for the
elderly in Japan.

Figure 3 shows the concept of action plan for
this project. We believe that the project will
contribute to the promotion of the national
program “Healthy Nippon 21” once we could
successfully developed the effectives and efficient

program.

Figure 3

Project “Take 10!” in Japan

Development Preparation Implementation
ILSI Central & Local Local
» Development Government Government &
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New Systems for the Safety Assessment and Labelling of GM

Foods in Japan
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Yasuhisa Nakamura, MD, MPH

Deputy Director, Food Sanitation Division,

Environmental Health Bureau,
Ministry of Health and Welfare (MHW)
Government of Japan

The safety assessment of GM foods that has been
conducted based on the Guideline for safety
assessment has been operating on a voluntary basis
at this stage. And the Minister for Health and
Welfare call for developers, traders and other related
persons strongly to accept the safety assessment In
this application, the safety assessment of GM foods

would have been done enough.

However, the Subcommittee on Biotechnology
concluded that safety assessment of GM foods

should be legally imposed reasons below:

GM foods are developed and come into practical.
In late years, GM foods are expected to circulate
globally and new types of GM foods are expected to
develop. So mandatory system for assessing safety of
GM foods at pre-market stage is necessary, in order
to avoid the distribution of any GM food that has no

safety assessment.

Under the Law Concerning Standardization of
Agriculture and Forestry Products and Proper
Labeling of These Products, the Ministry of
Agriculture, Forestry and Fisheries is supposed to
label GM foods, for which the safety assessments
have been conducted by the Ministry of Health and
Welfare.

It is capacitate to deal with when the distribution
of GM foods subjected to no safety assessment. At
the same time, the mandatory requirement would
lead to the promotion of transparency in the process
of safety assessment and the building of consumers’

confidence.

In this lecture, the new system for mandatory
requirement for safety assessment of foods and food
aditives produced by recombinant DNA techniques
will be explained.
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Division of Human Nutrition, the Institute for
Medical Research in Malaysia). Dr. Ge Keyou
(Former Director of the Institute of Nutrition and
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Medicine). Dr. Suzanne Murphy (A Nutrition
Reseacher, Etiology Program at the Cancer
Research Center, University of Hawaii), % X U'%E#
D44 T, Dr.Teex X UDr. GeEREED LD,

AHEFE (dietary survey) 12, AL I VHEH
1286 2% (nutritional assessment) 0 3%
BRFLLT, BHEPREROB L BERKK
EDOBEFIZOWT, AHEEREZEHEL TS,
o, RETIR, BRRLEOHTIZHT 28D
DILEMBEDO RGO 72012, CodexHFTEE
DEHEENEIEDLEIT— 22k oh3d k51
BoTETWS, LIEH-T, B8, BEBLV
BMBREII»PPDIBORREICEVT, AEHEA
BEDLOTEELERHNERL-LTETED, 51
ZTOEBEMIRAEE - T BLEBDHLNI S,

ST, BEOBVWRHENAET —242G270IC
2. ZTOHE@RICOWTHG AR &S 2R
VEE D, B2, 7YV TSEORBEFREL, B
KEEEZEAZD, KfRZFERLL, —DDKE
ZMPLKIZES N A RIENHATENRS L
WORELE S B, DYPEOREEAELTE, <
@H@T%@%Wﬁﬁmz%f&b o - A

B (b0 "»") zHICRBRT3 L1,
Wﬂz FEFHEORKOBEYENB L, ok
PELWILEDESIIBRDNIS, 2Dk, 7TV

THIRIZE W TR, FFEOAFPREICEHL-RE
HEHEAMLTAXENHD BTG,

ZDES>EZLEERELEME, KY—-2Y

a2y 73, KO3k EHNE LTHES A,

Q7 Y THIBMTHEOR TV I BHEFAED S tin
IZo0WT, FEICK T 3MEL K URERIZD
WTOBEREZRZBL., sl AFEEZTD 74
-7 LERET 5,

QBRET— 2 OE, Wi E X UREROBMRIC
BLT, SHREELED LS IZHD A T
PITDONWT, RROXROERET,

@7 v THIRIZHWT, Eds\WidHENEH
I L TEBERTHBERBREFAFTIZONT,
W 7e & O o [ TEEHE(L & h - 5 E A& Rt
L. ThERE, TRET0L,

2 TIZ. BRI faculty 2 FACIS/N T ol 217

W, BEICEEMEE R A TOHER LRI TH
hi=,

1) BANERREREICHIIREHEFZNE
M Update on Dietary Survey Methodologies in
the National Nutrition Survey, Japan (Yoshiike N
and lwaoka H)

DHHED S5 D “country report” & L Tid, FH
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Evaluation of the 24-hour individual Recall Method
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