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A BS T R A C T: In the fleld 01 nutrition. health has become a driving purchasing rnotve, Beouty and vitality ("Better-
aging") are deeply rooted needs in an aglng population. The market for "beauty frorn within" has been

in a growtn phase lor years. Theproduct types range Irom dietary supplements to lunctional Ioods. Above oj, lood with he func ional
additive "beauty" has particular potential. Even though the EFSA(European Foad Salety) has in recent times placed severe limita'ions
on the type 01 "health claims" which can be made. Euromonitor International has conlirmed over the last lew years the upwards trend
wilh "beauty lunctionals" in the American. European and especially in the Asian market Within the context 01 an internal innovation
project (duration 2009to 2010)at the Institute 01 Food and Beverage Innovation ILGI(ZHAWWädenswil) the question emerged as to
whether it ispossible to create sensorilyappealing "Beauty postry" - taking into account current Swisslaw and the technical Ieosibfity
It should be mentioned that Switzerland. as a non-EUcountry. iscommitted to the reduction 01 trade barriersand to adapting Swiss
lood legislation to European law. Ihis has led in recent years to constant revision 01 existing regulations. a continuing process wnich has
resulted since the completion 01 the above-mentioned project in 2010 in changes in Swisslaw to the claims being made. to labeling
and to what essentialsubstances may be added to lood. Thecurrent state 01 allairs iselucidated below.

INTRODUCTION

The respective areas 01 competence at ILGI.Institute of Food
and 8everoge Innovation ILGI (ZHAW Wädenswil). cosmetics.
nutrition and technology complemented each other

perfectly. Alter distinguishing between definitions and terms such
as lunctional loods and special loods. the lood law landscape in
Switzerland and Europe must be considered. Against this
background. potential active ingredients (such as natural
carotenoid mixture and Iycopene) are selected on the basis 01
their chemical-physical and toxicological properties and
combined with regional end/er exotic lood ingredients. e.g.
grape seed Ilour and oil. tomatoes and super fruitslike Goji berries.
Product prototypes (a savoury bread and a sweet muffin version)
were produced in the Backwarentechnikum (school 01 baked
goods) and were subjected to sensory testing by a semi-trained
panel and judged as good or with "like". The savoury bread
proved to have a tannin-astringent finishso to improve its sensory
prolile. the content 01 the rich polyphenolic grape seed flour must
be optimized. lhe colour 01 the sweet muffin version with the
carotenoid mixture had to be weil explained to the panellists to
improve the acceptance level 01 the product.
Fortilied loods cannot replace a balanced diet. however they
can perlarm a uselul complementary lunction where a diet is
suboptimal in terms 01 vitamins end/er other nutrients. In this
project. it could be demonstrated that in Switzerland a
connection between the claim "skin and beauty" and the
selected ingredients can be inlerred. The added ingredients must
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be chosen carelully. as in the conservative limit lor isolated
ß-corotene recommended by the Scientilic Committee on Food -
SCF.due to a lock 01 data as to how high doses might allect
heavy smokers. Here. the additional daily intake 01 ß-corotene
can be controlled via the portion size 01 a mullin. Skin
measurements made by Raman spectroscopy provide a view into
the skin,non-invasively enabling correlations between absorption/
intake and concentration 01 carotenoids to be made.
Appropriately designed userstudiesare required to demonstrate a
positive effect on the skin.

BEAUTY FROM WITHtN

In the field 01 nutrition. health isa driving purchasing motive. The
development 01 the "Lilestyle to Health Style" (1) adds welcome
revenue to the economy. Alter years 01 watching Irom the
sidelines. the EUauthorities. linally had to intervene to protect
consumers. especially in the lood sector, by means 01 "Health
Claim" regulations. In the past year. 01 about 1.600health claims
made. only 200 were declared admissible on the basis01 having
any proven ellect (evidence) (2). A similar discussion about
evidence with respect to claims 01 effectiveness 01 cosmetics is
currently being carried out. the results01 which will Ilow into EU
cosmetics legislation.

In the lield 01 cosmetics. holistic approaches are sought.
Functional loods. whether in the lorm 01 nutritional supplements or
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traditional lunctional foods, loster "beauty Irom within". Thismarket
has been in a growth phase for years. The global growth rate 01
revenues lor "Beauty Functionals" in 2007/08 is estimated at 7.4%
(3). The Kline Group has forecast that salesworldwide from 2007 to
2012 will almost double. According to Euromonitor International,
there was a turnover 01 the equivalent of €110 million on
supplements and foods "for beauty" in both France and Germany
in 2008.
In one of the home markets of Beauty Foods, the U.S.,a survey
(2008 Black report) concluded that most women take dietary
supplements or consume lunctional Ioods. and are therefore
open to additional Nutricosmetics (refers to a non-Iegally binding
definition of food products with cosrnetic additional benefits). 74%
of women surveyed would test Nutricosmetics if they are easy to
consume ("convenience" aspect). 65% would want to enjoy this
as a chocolate bar or some other form of traditional food. As with
the use of cosmetics, 80% 01 surveyed women would expect
visible resultsafter 2 to 4 weeks (4).
According to various companies, more and more consumers are
able to inler a causal relationship between a healthy diet and skin.
Glowelle® a beauty drink from Nestle (USA), Norelift® a French
beauty jam and Jeunesse Anti Aging Goodness® fruit juice from
Italy have been just some examples of this type of product. Even
the owners of the now secular monastery Neuzelle (Germany)
produce an "anti-aging beer in their brewery". So it seems that
there is a latent demand for products with positive messages
relating to beauty and attractiveness. However, not all products
were granted a long product life cycle! The benefits 01 the
product must be communicated in a way that does not overstrain
credibility. Another challenge is how quickly a product can
convince consumers with any initial positive product benefits. The
tendency here seems to be that the period attested to is less
generous than that indicated in the survey (4). The calculated
price premium will be decisive here as to whether it will remain a
niche product for a financially well-olf and open-minded target
group, or be a more affordable mass product.
In addition to beverages, dairy products. margarine, muesli bars
and fruit spreads, bread and baked goods are an interesting, as
yet under-exploited category in Switzerland in the area of
lunctional food. Wellness breads with enhanced nutritional value,
such as the German bread enriched with omega-3 fatty acids are
of special interest for certain population groups. In Switzerland,
about 130g of bread is consumed daily, with a growth rate of an
additional 2.3%. Half of this consumption takes place outside the
home. In Germany, however, a country with a very large variety of
bread, 230g 01 bread and biscuits are consumed per day, and
the consumption of baked goods with enhanced nutritional value
is increasing. (5) According to "Brot-Monitor Schweiz" 2006 (6),
bread is still regarded as the main staple food by 29% 01 the
population, and isconsumed on a regular basis.

TRADITIONAL BAKED GOODS AS A NEW VEHICLE OF
FUNCTIONALlTY?

Within the context of an interna I innovation project at the Institute
of Food and Beverage Innovation ILGI (ZHAW Wädenswil) the
question emerged as to whether it is possible to create sensorily
appealing "Beauty pastry" - taking into account current Swisslaw
(Ior the period 2009/l 0) and the technical feasibility. The
respective areas 01 competence at ILGI; cosrnetics. nutrition and
technology complemented each other perfectly.
The product under development is based on grains, and being
enriched with phytochemicals and other skin-relevant substances,
this will fit the definition of a conventional food according to the
current Swiss legislation pertaining to active ingredients
concentrations, composition and the claims which can be made.

LEGAL SITUATION IN SWITZERLAND AND THE EU - HEALTH AND NUTRITION
CLAIMS

The firstmatter to consider is the question as to which category the
developed product is assigned by law. The categories of traditional
food and/or special food (with sub-category dietary supplements)can
be placed on the market without registration or license, if their
composition, applications and labeling (including claims) are
described in Swissfood legislation.The manufacturer issubject to sell-
regulation. (7) Thisdetermines the claims which can be made about
the effect of added essentialor nutritionallyvaluable substances.

Legal Reou/allon SR

reterenc::e nurrber

MaonIop,c

817

I.rld 81702

(release 23 11 2(05)

LBbensmttelgesetz.LMG
LBbensmttel
Gebrauchsgegensl..,dIr;e"mlrtJrlg,
LGV
VorOlcnlllg des EDI Ober die KsmzelclUlng 817 022.21

lIld ArlJrelsung von Lebensmttel LKV (release 010109)

t>lJtrllOrlal ,rlOrmallOl1 In

food wth re~ect toVtlaTWlS

arodmnerals
~~trllOI1 arod healtlHeiaied
staternerls arodother
SAG appr",aI
/ trtnert fUnctJonclams" 101

vlarms arodmneraJs
Errllfe/"jlllgslst&'R/cItlnlen d... 8dg release JartJ31Y2006

Emlrlrungsl<omn1s.sion (EB<) z"'..,eIen des
8I\G

VerOlcnlllg des EDI uber Getreode, 817.022.109

f.()lsenlrücl1e, F'1Iarltenpraene (release 12 12. 2(06)

lIld d••.en Erzeugnisse

VerOlcnlllg des ECI Ober de In Lebensnjlei1 817022.31

zu/assgen Zusatz·aono (reloase 01 04.2(08)

Food addlwes 9Jeh as
n..,oumgs or COIounngs
(GI.IP)
!.liUlrn.fT1 dases arod
dedaraUon 01 addtNes
(Iabelng arod permsSIlle
darns
Concerns ltTfIoehemcals
(Second!l)' metabOlIes)

VerOlcnlllg Ober zusatz esserlt,..... oder 817 022.32

phYSlaogosch nutzleher St<tfe In Lebensnjlel (release
23.11 200510111 2(10)

VerOlcnlllg des EDI ub••.Speziallebensn1ttel 817022.104

(release 1212.2(06)

8nltUflIlg pflanzJeher Stene I.rld release 29 12.2006

ZubereillJlgen als ArZneomnel od'" als
LBbensmttel, SAG

Wrtschallsiste .HealUl Claln'
Praxtslmdbudl FuncUonaI FOod2007

EFSA /ist. of!idal approval
by U1e EU ComnsstOn In
2012

Teble 1.Swissegal regulation<and other relerenc.e wOf1<sconsklered.
It 11 lions, BAG: Bundesamt fur GesundheIt Federol OfFce for
eolth (Beme witzertono] EDI EIdgenössischesDepor+ement des

nnern Federal DflOOr'rnenlof Hon e Affair; (Bf:>IT'eSwitzdard):

The regulations in the food sector (see Table 1) clearly separate
medicinal products. They are designed to prevent fraudulent and
misleading claims being made and thereby protect the health 01
consumers,as weil as to protect the "traditional" foods such as bread,
milk,ete. in their quality and appearance. Vitaminsand minerals,and
trace elements concentrations can be increased ond. within narrow
limitations,claims about their effect (Healthclaims in accordance with
Appendix 8 of the Federal Department of Home Affairs (FDHA)
ordinance on the labeling and advertising of foodstuffs, (LKV),or
according to separate approval) can be made. Some of the
promising phytochemicals are diseussedin the ordinanee on special
food. Theycan be added. Except for highlighting their nutritionalvalue,
they should not be credited with having any special effect, as is
partially possible in the EU.The approximately 200 health claims
permitted in the EU,with lew exeeptions,will be included in future in the
SwissLVKregulations as soon as possible. Until now, only 30 of these
claims have been permitted in Switzerland. Appropriate conditions
have been passed by the national government (2,8).
Aselection 01 the positive claims allowed in Switzerland for vitamins
and minerals (focusing on skin-relatedsubstances) isshown in Table 2,
based on the EDI(FDHA)ordinance on the labelling and advertisingof
food, Reference No. 817.022.21dated 23 November 2005 (as oll

46
H.PC rodoy- Househo/d and Personal Care Today, Vol. 8(2) & Agro FOOD Industry Hi Tech, Vol. 24(2) - March/April 2013



NUI~enl Dai/y requlremenr (teoommended

daily dose for adullS in aa:olt1ance

,.;m 817.022.32)

4.8mg

Pemisslb/e claim On aooolt1ance

,.;m 817.022.21)

Bet&-Carolene (Provllllll'ine A) 'HePS _rta;, bssue, slGn and
f/X.COUS rneml7anas IS an anooxldart
and can soak (f) troe raclcalS '

~tamnA 8001lQ VItamin A helps 10 mamtam
normal sIon

~rrin 82 Rlbonavtn 16mg Heps _rtat! Ussue,sIGn and
nx.cous rneml7a1l9S '

Nlacln 18mg

RlbofWv1n halp5lOmanaln narn.alt.li:ln
RltoflIvn hatJol to proted CIIb tram
~str.s
Wecessary to tn« norrrsJ flrd,onrJg
ci lI>esHn'

~llIrrinC 6Qmg

NIE., CDI'1lribut. te th. rnefllltn.,c. cl
na"")Uin.

'F/IICtJOns es an artlOlldant '

\/I1arrin E 1Qmg

VUlTW'IC contrw •• 10 normal c:olloen
farrnaJDn far ~ norfNI furcta'l d the
skin end heIIp' 10 p'Clec1 •••• from
oxd.u.stre,
'StabIISas Unsa/urated fatly acidS the
ce/I rmmITane, es an anl,OIIl1artcan
lind WIll>free I!lclcalS '

VUnw1 E •• -. to pro*=t lhe e»h to-n
mcdaNastr."
'PlI>tects I/Ie body from OIIldiI/Jon
reactcns Hes anooxÖlrt
(YOpeiIJss'
s...,.,m ....•• to ,,"nG IM'" tro-n
o~lId"Ne'•• s
2:.R: httlps rne •.•• n ncnnal h.r ~

O)C'I'bcAas tOthe rn.,....,.,ca cl rcrmal

o..h btc.llocantrbutt. to.,.

ma.nlIenanc. of nannIIl ,11:1'1~ ~ to

proted theca" hrn aodItt.,. streu

Selenlum SOUg

Zlnc 1Qmg

Others:

Biotin
Iodine

Copper

Manganese

BlOtnhe!p5 to rnauulln nortn.III PI"!
lodne~ tarne •.•• ., rormel,kll't
~ con.tMJt. to notmIl:P"
PIQ aton.
Mlngen •• ~ lO prol.Kl In caIi from
OXId.",.,,..,

January 2013) and the ordinance on the addition 01 essential or
physiologically benelicial substances to food 817.022.32 of 23
November 2005(asof 1November 2010).
An interestinglegal argument concerning the interpretation of product
classificationin the EUfor food products with added cosmetic value. or
Nutricosmetics,and related problems 01 misleading advertising claims
has been presented by the lawyer ReinhartA. (9): "Claims of efficacy
can only be made when these have a sufficientscientificbasis.Notions
of beauty can be very subjective and it isvery difficult to objectively
prove a cosmetic effect. Thisraises the question as to whether a
particular claim isa health;'elated claim within the meaning of "health
claims" according to the relevant ordinance ((EG) 1924/2(06) and is
thussubject to approvaL or whether it ispurely a "beauty" claim with
no linkto health. e.g. tanned skinisa purely optical effect; beauty as
part of general well-being". A similarargument istheoretically passible
in Switzerlandaccording to another regulation (SR817.02Art. 10/c), os
Iong as no health claimsare imprted.

"BEAUTY MUFfiNS" fROM THE BAKERY

An initialselection of skin-relevantsubstances hos been derived trom
the resultsof variousepidemiological studies.compared with Swisslaw
and the capacity these compounds to enrich food, with particular
attention being paid to the "nutrient function, or more recently, health-
related claims" sections of the relevant regulation (LKVSR817.022.21

and SR817.022.32,see Table 1) and the claims which
could be made at a later date. Under1yingthe aging of
skin.are, among other things.oxidative processes(10).For
thisreoson, the taking of antioxidative flavonoids such as
Iycopene (l6mg daily for 10weeks), or beta-carotenoids
(15 to 30mg daily for 12 weeks) was investigated in
efficacy studies.Theseantioxidants protect the skin trom
UVB-induced erythema (12) and photo-oxidative
damage (13) respectively. Further studies have been
cornpled in the article by A. Marini (2011)(11).Individuals
with higher levelsof Iycopene in the skinshow "significantly
smaller amount of furrows and wrinkles than individuals
with Iower concentrations (14)."Alsointerestingare studies
of the skin via Raman spectroscopy, which reveal how
the content of antioxidants such as "13-carotene and
Iycopene" in the skin are significantly altered by topical
application and oral intake (10).
In addition. these substances had to be assessed to
determine their chemical and thermal stability.since core
temperatures can exceed 100°C during the baking
process. Furthermore. various processing methods have
been discussed as to how to avoid high temperature
expasure, as is the case with subsequent cold fillingor a
coating processfollowing the ocfucl baking process.

figure 1. Test
series of sweet
product concept

_-.. with Goji berries

The basic recipe must comply with the regulations covering cereals,
polses,vegetable proteins and their products (SR810.022.109).These
determine the composition of such baked goods. with respect to such
thingsos caloriesand fat content. The "Beauty muffins"being aspi'ed to
fall within the category of postry products (which includes bdoche.
muffin etc.) Eatingane of these muffinsshould provide about one-lhrd
of the average daily requirement of the rnain actives.An additional cost
SFr.-.10or €-.OB per portion incurred by adding a compound istenable.
In order to enhance the sensoryoppeol, the effectiveness and the
communication concept 01 "Beauty muflins", selected lead
compounds (lycopene and j3-carotene)were supplemented with other
foods. Here, both a sweet and a salty-savouryproduct concept were
pursued;seeTable3 and 4 below:

Aceive compound/'
primary source

• natural carotenoid mixture
(water and oil-soluble extract
commercial products containing
ß-carotene, a-carotene, lutein,
zeaxanthin)

• Goji berries ("super-Iruits",
Lycium barbarum contains
polysaccharides LBP),carotenoids
and flavonoids)

Table 3.Sweet product concept with fruit
In 2009/10, when the investigations were being undertaken, the
concentration of the daily dose of j3-carotene was not permitted to
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exceed 14.4mg per 100g of bread (according to SR 817.022.32. see
tab. 1). At this dose. the legally permissible additional tripie dose is
already included in the calculation in order to offset the potential loss
of active ingredients by the time of consumption. According to current
legislation. a dose of Vitamin A may only exceed the RDA by 100
percent. (817.022.32.) In the meantime. the EU'sScientific Committee on
Food (SCF)have made certain recommendations and their opinions on
the tolerable upper intake level of ß-corotene (15) have been
incorporated because in intervention studies in Rnland and the USA.pro-
oxidative effects of increased ß-corotene doses (>20 mg daily resulted in
10 to 15 times higher blood levels!) were observed in heavy smokers.
Pending further scientific information. ß-ccrorene as a food supplement
should. in accordance with the German Federal Institute for Risk
Assessment BfR. "be based on the Iower estimate range." (16).(17) For
pragmatic reasons. the SCF recommends not exceeding 2 mg
ß-corotene as an isolated substance in "food additive use" (15). By
controlling the portion size of the muffins. the use of a natural carotenoid
mixture and synergistic combination with other antioxidants means that
that this amount of consumption by "normal" people (a "normal
population) can be considered acceptable. In comparison. the SCF of
the EUassumes a daily intake of 3-1Omg of ß-ccrorene from food.

flctive compound/
primary source

• Tomato powder (commercial
product with 2% Iycopene
content)'

• Chopped tomatoes, dried
• Grape seed flour (polyphenols

OPC)
• Grape seed oil (polyunsaturated

fatty acids)

• maximum daily dose permitted for special faod iso tripie dose
of o total 01 18g Iycapene per 100gooxec goods

Teble 4. Salty-savoury product concept with vegetables

A compliant claim for the salty-savoury "Beauty muffins" must refer only
to so-called "soft claims" such os "Beauty". etc .• and details such as
"contains tomate (extract)". "contains grape seed flour and cold-
pressed grape seed oil". Making a connection to a health and beauty
enhancing effect must be left to the consumer themselves. Specifying
Iycopene in the nutrition labelling is permitted because Iycopene is a
naturally occurring substance in tomatoes. If there is adesire to
highlight Iycopene as an active ingredient. for example "contains
Iycopene". this requires authorisation and the submission of efficacy
studies. A compliant claim for the sweet "Beauty muffins" with goji
berries and natural carotenoid mixture can. in addition to a "soft
claim". make "hard claims" such as Vitamin A helps to maintain
normal skin connected to information on the nutrition declaration.

OUTLOOK

Further steps should be the optimization of basic recipes with
innovative calorie-reducing sweeteners. sugar substitutes and dietary
fibre. Numerous product versions enriched with phytochemieals
(polyphenols from cocoa and coffee beans. green tea. anthocyanin-
rich berries. etc.) are conceivable. To improve the evidence of
effectiveness. ond/or as a supplement to the current EFSA list. a
possible correlation must be established between the consumption of
enriched products and a biological marker. in this case. a positive
change in the skin structure. Skin measurements made by Raman
spectroscopy provide a view into the skin. non-invasively enabling
correlations between absorption/intake and concentration of
carotenoids to be made. If it can be assumed that the organism
develops antioxidant networks/protective chains. in that antioxidants
work synergistically (10). it may make sense when recommending limits.
such as with ß-carotene as an isolated substance. to add other

48

antioxidants in a similar constellation. similar to how these appear in
nature as mixtures of several substances. The additional daily intake of
ß-corotene can be controlled via the portion size 01 a muffin. The SCF
infers a general dietary intake in 3-1Omg ß-corotene daily.
Legal room to manoeuvre is stililimited in Switzertand. but it does allow
lor traditional foods to be redefined with an added "Beauty" value.
and this invites not only the lood industry to take innovative
approach es.
As part of the harmonization between countries. health claims
accepted in the EU.as mentioned eartier in this article. will be adopted
in Switzertand in the future. Although health statements are not to be
equated with claims 01 enhancing beauty. these signals from
Switzertand encourage the enrichment. with innovative products from
the EU area. 01 a market dedicated to strong traditional values! At the
very least. we are one step closer to the dream of eating one's way to
beauty.
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