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ABSTRACT

The many health attributes of functional beverages have resulted in the rapid growing of their market sale. Water-
based beverages fortified with minerals have made a new connection between the medical and food sciences.
Functional beverages include a wide variety of products in the market. They are mainly fortified to be a substitution
for what islost in current diets. However, consumers never scarify tastes for health means, and their expectations of
beverage functions depend on cultural differences across the world. In the current study, water-based beverage
fortifications have been reviewed and substantiated with scientific data collected from published papers to show the
value of adding fortified water with a range of functional ingredients including minerals from the individual and
public points of view. Addition of various minerals has also been demonstrated to help establish a beverage market,
which can satisfy consumersin any country.
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INTRODUCTION

Consumers usually look for products that will supgdly prevent illnesses and improve their healttis fias led to
an unpredictable increase in demand for naturalymis, known as "functional (healthy) food produ§ts-3]. Food
products are regarded as functional if they arevgamoto be beneficial (e.g. reduce the risk of dertliseases,
optimize health or have a positive impact on aggiragess) [4—7]. In contrast, no clear definiti@s tbeen reported
for functional foods [5]. The nutritional functi@f food products, considered as the basic suppfiautrients to the
body, is highly important. New beverages are exgetd answer age- and gender-specific health conac#vhile
beverages target weight and cholesterol reductemsion reduction, metabolism improvement, meritaé$s and
concentration, these special drinks are producdelip prevent or cure chronic diseases in eldeplpedhere are
certain beverages produce for pregnant or post-paarsal women in order to maintain their inner bedaj®, 8, 9].
A fortified food must use locally available cargdegally. The best alternative carrier can bekiinip water. Much
epidemiological evidence exists, indicating thahenalized drinking water lowers the risk of osteaysis, severe
nutrient deficiencies, and the death toll of cavdicular diseases (CVDs) [10-15].

High-calcium intake influences the maintenanceeazis bone mass and subsequent bone loss. Theceaditon

has been reported for other nutrients such as rsagngMg), as it has an important role in sevetadamental
cellular reactions, including many enzymatic anoldgic mechanisms. So that Mg deficiency can enth s&vere
biochemical changes. It has been shown that usets a@re no longer able to fullfil the recommendeéstary needs
for Mg [11, 14, 16-19]. Considering the fact thatldntake of calcium (Ca) is an advantage, thd beategy to
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prevent Ca deficiency and osteoporosis is to aédntiost bioavailable form of Ca salts (the adequatedter
soluble form) to the beverage. This Ca-fortifiedtevacan be used individually as the bone healthiemar base of
beverages with various tastes and colors [13, 2], & variety of Ca salts, either organic or inanga may be
applied for beverage fortification. While variougrs of Ca salts can be used with no changes tie, tagpearance
or physical properties of the beverage, Ca lagghieonate is the most soluble form of the salt, Hretefore, is
highly recommended for fortification purposes. &t alone and in the absence of chelating ageats fortify
clear beverages due to its ability to form metdstabmplexes. The bioavailability of Ca in Ca-righter seems to
be similar to that in dairy products and pharmacausupplements [11, 13, 16, 20, 21].

Fortified water can decrease the impact of lowatieiCa on bone growth and mineralization signiftsarHence
frequent drinking of Ca-rich mineral water eitheroyides supplemental Ca and hydration, or inhilitsct
parathyroid hormone (iPTH) secretion and bone msnY. Regarding this beverage's absorbability ertigs, while
Ca absorption is highly important in preventingoditers such as osteoporosis, unabsorbed forms afompound
exerts useful functionality in the gut (through d¢king the absorption of potentially harmful byprethi of
digestion). Excess use of such a beverage doesisetany concern as there is huge evidence ingphyia little
effect of water fortification on bones in the pnese of adequate dietary Ca [16, 19, 20]. On therdtlnd, the best
form of Mg salt to be used in beverage fortificatis trimagnesium citrate, which is believed to amte immune
responses. Trimagnesium citrate, in its anhydraum f(16%), is the most economic option for addirnghly
bioavailable and soluble Mg with neutral tastetie beverage. Mg salts are known to be effectivpraventing
"sudden deaths" after myocardial infarction pogsiy competing with sodium and potassium in thestihal
absorption and increasing the excretion of soditim.worthy to know that the important role of Ntgosteoporosis
prevention has been reported in recent studieambmation of Ca and Mg can be used in bone hedlitimks [22—
25]. Ca and Mg-fortified waters can prevent osteopis. Drinking water containing relatively smaliaptities of
Ca and Mg has positive health benefits [13].

Iron fortification of the water-based beverages bara choice. Although iron-fortified water is reopleasant drink
due to its flavor, the best iron salt for this pasp, ferrous sulfate, can be masked with berry Ifaftavor.
Encapsulation or chelating agents such as ferraateebther recommended options. Iron-fortified watéses the
number of folic acid fortified products and thuses the intake of folate [12, 26]. In addition, evatfortified with
folic acid, vitamins B, Bj;and D and Ca increase serum concentrations ofreggtte folate and vitamin 8, and
decrease plasma concentration of homocysteinerimaidhymocysteinemia individuals [6, 11, 12, 19, 28-29].
Such beverages include favorable effects on thedas well. The main objectives of this review wierehow the
health aspects of mineral-fortified water and studhether its addition to water-based beveragesdvoaoihtribute to
production of valuable functional beverages to $eduas a disease preventive strategy.

Functional beverage

Functional drinks, as a part of functional foodsl aoft drinks, are an appropriate response to tresumers'
expectations. They can boost the immune systemeadse stress, increase vitality and stamina, ddmbiay weight,
and fight degenerative diseases [8]. They furtlagr grevent osteoporosis and anemia [12, 22—-25 (@]mizing
doses of compounds in drinks is a challenge foirtastries [3, 4, 6, 8, 9, 30]. Therefore, thesedvages can play
a key role in the functional food market [8]. Thaye non-alcoholic beverages that relieve thirste Tiain
ingredients of these beverages include herbs, wignminerals and amino acids or additional frgifetable raw
ingredients. Encouraged by medical endorsementxefcesing followed by a healthy diet and adoptecbsst
management, health conscious consumers wish todspemey to drink favoring beverages that ensuréebet
nutrition and increase the consumers’ life quality.

Previously made aqueous medicines included funati@md nutritional ingredients; however, they werat
commonly accepted and used due to their medicirmgdgsties. Moreover, use of these medicines iscéesal with
a mentally feeling of physical weakness. AccordingMorse and his colleagues, this is not true isecaf
beverages; they are always consumed with relistheg are refreshing generally [31]. Therefore, fiomal
beverages must be capable of convincing peopldhkgtare more beneficial, convenient and pleasirdyink than
dietary supplements [3]. Data collected by MendH ffom European markets show that functional bages
encompass a wide range of properties targetingreift health related issues; mainly sports andygrannks, teas,
enhanced fruit drinks, soy beverages and enhanagets\{5, 8, 10, 32]. In Iranian market, sports andrgy drinks
and Oxygen-fortified water are available. Functiobaverages are categorized into four main categon the
market: 1) enriched beverages, 2) sport and engrigks, 3) nutraceuticals providing specific medlioa health
benefits, and 4) probiotics, which are mainly foundlairy drinks. Two other distinguishable funciadity classes
are: 1) drinkable supplements and 2) dietetic drintkhich are developed for individuals with specifiutritional
needs [10, 32]. Beverage companies now differentibeir products based on their functions and neédbe
consumer rather than flavors or marketing issuesweaver, the majority of these beverages target ifspec
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populations including seniors, adults, women, sifgnal and amateur athletes, teenagers, childned,even
toddlers.

Fortified water, a functional beverage

Water is the first vehicle to deliver nutraceuticaind supplements required to produce a beveragealso the
main component of blood and cells, and fills mdghe extracellular spaces. Electrolyte balandadsly linked to

the water balance, indicating that any change & will alter the other. Although water is listed @my the 41

essential nutrients [33], a little attention isegivto it [16]. In WHO reports, water is considegsia good vehicle
for fortification with iron and other minerals amidamins [34]. To maintain electrolyte and watefldnee, the body
is required to replace electrolytes and water, tvlace lost in urine, sweat, and feces. Many disstdespecially
those causing fever, vomiting or diarrhea can edsalt in water and electrolyte imbalance. Bevesaga foods are
the main sources of water and electrolytes. Waiastitutes over 60% of the body weight, and onetrdoek 6-8

glasses of water every day; however, for many pedplding adequate hydration is a great challefige. ease of
use, better hydration, and access to vitamins le@arain benefits of aqueous beverages [1, 9, 16th&more,

nutrients' bioavailability increases with their @olity in water [34]. The combination of energy nepounds,

electrolytes, stimulators, nutraceuticals and water result in the production of a wide range ofrfalations for

such a beverage. Traditional names available imrtieket to promote these products include: fodifieater, power
water, vitamin water and fitness water [33]. Som¢he fortifying compounds used in water-based beges are
not water-soluble; hence they are incorporated timobeverages as encapsulated compounds boungrade#n or

as a nano-emulsion [16].

Flavored water (enhanced water)

In general, flavored waters provide additional Bigméo those of plain water. Consumers considerdted water as
a good replacement for soft drinks, which is easiairink, and high in calories. Enhanced watex gater, which is
"enhanced" with flavoring, aroma or such additimgsvitamin and energy-producing herbs. Accordinlyl&tkovic
[16], “enhanced water” is, generally, used for ayye of bottled water having ingredients aimingrtgrove its
taste and/or offer supplementary nutritional besefrhe more popular is water fortified with nutiie such as Ca
and vitamins [16]. However, no matter how nutrisdthe beverages are, their taste must be acceptabéwise,
they would not achieve much popularity in the markgavors like wild berry, raspberry, cranberryamgo and
passion fruits are commonly used in these bever@e36]. While pomegranate is the fastest-growflagor for
new nutraceutical beverages, orange is the mostmumty used flavor. The majority flavored waters tzom
sweeteners including sucralose, acesulfame potassid aspartame [36].

DISCUSSION

The increasing trend for the consumption of refifedds has decreased mineral and vitamin intakd§. [1
Therefore, there are many studies conducted wéhatim of producing drinks with optimal compositionorder to
rehydrate the body in healthy manners. Previoudiesuhave demonstrated water as a good carriemifoerals,
vitamins and other neutricuticals [12, 20, 34].c®irwater is available everywhere, and accounthadase of
almost all beverages, then it can certainly belydsitified. However, drinking-water is seldom dged in the
literature as a micronutrient carrier [12, 34, 37]s 100% water, while the water content of othewerages ranges
from 85-100%. Despite a limited research, studéewed in the current paper show that mineral-vigtter can
contribute to mineral balance and overall nutritibhere are numerous factors determining the weatutritional
contribution to both individuals and populationisey include the amount of minerals per volume, ai as the
volume, frequency and regularity of consumption|[37

Mineral addition

Due to global awareness on water as an importamtceoof mineral intake, shift from tap to bottlechter
consumption may have important implications on theahd disease conditions. There is tremendouati@miin the
mineral content of bottled waters so that few @nthhave an optimal mineral profile [37]. Mineratti@es are used
in a great variety of beverages for various headthsons. For example, Mg and Ca are good for beadthh
whereas zinc and Mg can boost the immune systenprastiate health [12, 13]. However, the amount ioiemals in
water and the amount of water consumed determadeigree of contribution of water to Ca and Mgkat{87].

Calcium addition

Ca-enriched beverages play a significant role engtowing market of functional drinks [16, 17, 2Ch has also a
critical role in muscle contraction, nerve imputsansmission, bone structure, blood clotting anidl signaling.
Therefore, low intake of Ca is associated with @gteosis, rickets and hypertension [20]. Ca supplem are
frequently prescribed because their effect is idstt to a few hours [14, 16, 18]. Hence, Ca-ricitexr must be
consumed several times a day [14] because it isese@nized Ca this mineral [14, 21]. Oral intakeGa
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significantly increases its serum levels, lowers #ATH concentration, and subsequently, promotes thornover
(Tables 1 and 2) [14, 21]. Selection of an appuadprsalt for a specific beverage is usually basedsosolubility

and economic considerations (Table 3). The bioakdity of Ca in fortified waters is found recently be at least
equal to that in milk (Table 4) [27, 37]. Absorptiand urinary excretion of Ca sourced from milk @adbonate-
and sulfate-rich water were compared by using d-ldb&| stable isotope technique in 21 to 36-yddrwomen.

Nine women completed two study periods eating #raesdiet for the first 3 days. The subjects conslugither

milk or Ca- and sulfate-rich water on days 4 and e results showed that Ca from carbonate- arfdtsuiich

water was absorbed and retained the same as tfr@@anilk [37]. Accordingly, Heaney [21] conclude¢hat the

Ca in high-Ca mineral waters is highly absorbahtel that consumption of mineral water potentiatigaunts for a
substantial fraction of the total intake daily of {21].

The addition of Ca to water in clear beverages bmjroublesome as highly soluble sources (suchaasht®ride)
cause undesirable flavor and destabilize protel®§. [Using atomic absorption spectrophotometry itkamin D-
deficient rats, Eledahe [38] determined the senstmgshold of Ca chloride in water and flavoredexats well as
the bioavailability of Ca from Ca chloride fortiledrinking-water in nine commercial bottled andvfleed waters.
Also sensory detection thresholds of Ca chlorideevealculated in tap water, deionized (DI) watestrp flavored
water and a sports beverage formulation by fivéeseascending forced choice analysis. Ascendingl@aride
concentrations in fortified drinks were evaluatgd3® assessors in duplicate trials. The acceptalifi deionized
and flavored water with and without Ca chloride vessessed by 98 consumers. Ca concentration dfitiee
commercial products varied from 0.3 to 116 Mg$ensory thresholds for Ca chloride in drinks eghks follows:
flavored water (857 +8.9 md) > sport drinks (844 +9.8 md) > DI water (101 +3 mg?) and > tap water (93.5 +3
mg.I"), respectively. The thresholds were calculatecethasn Ca as follows: flavored water (7.72 +0.08 n)
sport drinks (7.60 £0.09 mM) > DI water (0.91 £0.8M) and > tap water (0.91 +0.01 mM), respectivdlhere
was no difference in consumer acceptability sctesvater or flavored water with and without Caaide (70 and
700 mg.1* or 0.63 and 6.31 mM, respectively) [38]. The cohief Ca may be increased in flavored drinks orewat
by Ca chloride without impacting its acceptabiliyhough fortification of water will have a smallfeft on the
bones if the dietary Ca is adequate, regular copiomof Ca-fortified water can decrease the eftddbw-dietary
Ca intake on bone growth and mineralization sigaiffilly [38].

Table 1. Characteristics of common calcium salts ithe food industries [19, 27]

Calcium salt Solubility at Taste Calcium content
25°Cg.I] [9-kg’]
Calcium carbonate Insoluble Soapy, lemany 400
Calcium phosphate Insoluble Sandy, bland 170-380
Tricalcium citrate 0.2 Neutral 210
Calcium lactate 9.3 Bland 130
Calcium lactate gluconate 45-50 Neutral 100-130
Calcium gluconate 3.5 Mild, neutral 90

Table 2. Serum ionized calcium measured before arafter drinking 0.5 L of low-calcium (< 5 mg elemenal Ca) and high-calcium (172
mg Ca) mineral waters [14]

Mineral water [nmol.I 7

Baseline 1[h] 2[h] 3[h] 41[h]

Low-calcium | 1.252+0.019 1.255+0.022 1.250#80 1.253+0.019| 1.246 +0.02

High-calcium | 1.257 +0.021 1.293 +0.03[1 1.286 +£0.029| 1.278 +0.025| 1.268 + 0.031
Means in the same column with different letters are significantly different (P<0.05)

(=)

Table 3. Usage of various calcium salts in fortifig beverages [19, 27]

Products Additional calcium salt
Clear beverages Still mineral water Calcium carbe/ichloride/sulphate/lactate gluconate and tricafccitrate
Near water drinks Apple juice
Tangerine orange drin Tricalcium citrate
Cloudy beverages Apricot nectar Calcium lactate
Tropical nectar Tricalcium citrate
Soymilk Calcium carbonate/citrate
Fruit juice Cranberry juice Calcium lactate gluctena
Grape fruit juice Tricalcium citrate
Fruit juice Orange/tangerin juicg Tricalcium phoaggicalcium lactate/lactate gluconate
Instant beverage Instant tea Calcium lactate glateon
Beverage powder Calcium lactate gluconate
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Table 4. iPTH measured before and after drinking & L of low-calcium (< 5 mg Ca) and high-calcium (1Z mg Ca) mineral waters [14]

Mineral water [pmol.I 7

Baseline] 1[h]| 2[h]] 3[h] 4[n]
Low-calcium 2.55 235 240 270 235
High-calcium 2.40 1.60, 1.75 21p 2.0

Magnesium addition

Mg, as accepted worldwide, is not only an esseatifdctor for more than 350 enzymes, but also wealin energy
metabolism as being required for phosphorylatiddj.[Zhe element has significant role in synthediprotein and
nucleic acid and is required for normal vascularetand insulin sensitivity. Furthermore, it helpsiaintain tooth
enamel and is needed for the proper function of umensystem [19, 22]. Today, it is well known thag léind Ca
are preventive essential minerals against ostespofb4]. It has been reported that higher intak&lg increases
bone mass. Based on a study by Guillemant [14]inmaiMg with Ca in 1:2 to 1:4 ratios is beneficifar
osteoporosis prevention [23]. We have little infation regarding the absorption of Mg from water][Zata from
a matched case control analysis shows that mimetalwater, provides 6 to 17% of the total daily NMgake
depending on the Ca concentration [11, 21]. Mcatitr Mg gluconate, Mg lactate and Mg aspartatebeansed as
muscle relaxant [25].

Mg’s Bioavailability is affected by many factorsuch as dosage, source of the mineral, amount ofathiee

ingredient and serum level of Mg in the body. Watetuble inorganic and organic Mg salts and chslate
generally, highly bioavailable. Trimagnesium ciéras absorbed better than Mg oxide for its sigaifity high

solubility (Tables 5 and 6). In addition, trimagias citrate has neutral tastes and is economicause of its high-
Mg content [19, 22]. Sabatier et al. [39] studike bioavailability of Mg from Mg-rich mineral watét10 mg.t") in

females aged 25-45 years with or without meals,fandd the absorption of Mg as 45.7 +4.6% from walene
with a relative difference of 14.4%. They concludéat regular consumption of Mg-rich mineral waters a
positive contribution to Mg requirements [39]. Vashet al. [40] assessed bioavailability of Mg innnaged 25-42
years. They calculated mean bioavailability as 581B.6%, and the range of absorption as 36.1 t&9%4.
absorption was inversely correlated with age [A@ng et al. [41] found a significantly decreasesk of having a
very low birth weight child by increasing the léwd Mg in drinking water. This suggests that Céake from
drinking water exerts a significant protective effeon the subject, similar to a recent finding regsgy the
beneficial effect of hard water on cardiovascutatdrs [41].

Table 5. Initial solubility of magnesium salt [22]

Magnesium salt Initial solubility
[9.I"]
Trimagnesium citrate anhydrous 32.5
Magnesium gluconate 8.0
Magnesium lactate 7.0
Trimagnesium citrate nonhydrous 2.5

Table 6. Magnesium content of magnesium salts [22]

Magnesium salt Magnesium content|
[9-kg’]
Trimagnesium citrate anhydroug 160
Magnesium gluconate 80
Magnesium lactate 100
Trimagnesium citrate nonhydroys 120

Iron addition

As an essential nutrient, Iron is found in numerengymes and hemoglobin [31]. Iron deficiency isoanmon
nutritional disorder [28, 31]. Supplementation o in the form of tablets and syrups has faile@ ¢ poor
compliance of the patient’s secondary to the negatide effects of high concentrations of elemeintal in tablets
and syrups. Fortification is the most cost effegtilong-term approach to reduce Iron deficiencyalence [28].
Among the various iron salts, Fe$Si® more beneficial for fortification due to itsghi bioavailability and low price.
Furthermore, ferrous gluconate has a good solybilitvater-based beverages, and is harmonizedwitslflavors
like wild berry and cherry [28]. For being frequisntised during the day, soft drinks are ideal easrito supply
increased amounts of iron [28, 31]. It has beented that adding elemental iron to drinking watecreases the
iron deficiency incidence over a period of time][26

Adding iron compounds to water sources through gswation or binding to a stable compound or clmtatvith a
ligand that limits iron’s free flowing in water prisles an iron-fortified drinking water that almastminates the
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metallic taste. Highly bioavailable food-grade ers salts are ferrous citrate, ferrous fumarateps sulfate,
ferrous gluconate, ferrous tartrate, ferrous swteinferrous lactate and ferrous amino acid chglats well as a
mixture of these salts. Bioavailability of iron meases when administered in the form of chelatéglated iron
compounds or amino acid simply chelated irons eferred by such names as iron proteinates andaimino acid
chelates. Ferrochel, a desirable amino acid cleiete, is a free flowing fine granular powder tipabvides a high
bioavailable source of ferrous iron e It is typically chelated or complexed with glgei[13]. Adding amino acid
chelated iron compounds such as ferrous aminochathtes to a water source provides a highly bitehla iron-
fortified water without the metallic taste as thaglude a ligand to metal ratio of at least 2:1eTody prefers to
use ferrous iron rather than ferric iron {§d42].

Laboratory experiments, such as physical and clarneésts, were carried out to assess the effeadding iron
salts to drinking water on its color, turbidity,chtaste. It was shown that iron citrate, gluconcitdgride and ferrous
sulfate at 1 and 5 m@-koncentrations caused tiny color changes. A dirstudy evaluated hemoglobin and ferritin
levels by consuming drinking fortified water witbrfic hydroxide, ferric chloride, ferric gluconafeyric sulfate,
ferric ammonium citrate and ferric nitrate by usitgysicochemical tests and acceptance trials incb@iiren. The
children were quickly adapted to the low metalkste of ferrous sulfate. After 35 days, controlnaals became
anemic and had 9.1 g'tbf Hb 13.0 to 13.9 g of Hb in the animals who ieed ferrous sulfate, NaFeEDTA and Fe
glycine chelate, and 10.6 g'tf Hb in the animals that drank iron orthophosphbiemoglobin, hematocrit, weight
gain, iron hemoglobin, transferring saturation agldtive iron biological values were checked insalbjects. After
drinking iron-fortified drinking water (ferrous date only) the anemia decreased significantly. mbhmber of Fe-
deficient children decreased considerably aftemking Fe-enriched water. Also after eight monthsame
hemoglobin values increased from 10.6 to 13.7'gatid serum ferritin from 13.7 to 25.6 mcg.There were no
problems associated to ferrous sulfate or Fe-eadiahater. The conclusion is that Fe-enriched wiatpractically a
good alternative to prevent anemia [34].

Zinc addition

Due to self-imposed dietary restrictions as well@g intake of trace minerals, marginal zinc-dediwy is very
common. Zinc and lron and deficiencies can be preek via taking supplements or increasing the mtak
fortified beverages. These elements can be detiviergether with other vitamins and minerals suct they hold
higher bioavailability, lack non-objectionable &asind appearance and also in a form that a majofithe
population can consume them [13]. Zinc compounds #ne added to beverages are chloride, glucosaliate,
picolinate, acetate, aspartate, ascorbate, citaaig,zinc oxide as well as zinc amino acid chelat&mvever, zinc
gluconate and amino acid chelated zinc are paatiljupreferred because of taste, containing at Bapm of zinc
resulting in 5 to 100 United States Reference Diaitgke (USRDI) per serve. In addition, zinc compdus better
encapsulated in very small dispersed particle sineyisible in the solution [13, 42]. In order itaprove iron and
zinc deficiencies in general population, there hbeen efforts aiming at formulating fruit flavorydbeverages
supplemented with zinc and iron with or withoutawitins; a few of them are bioavailable, safe, ortgtally
acceptable and cost effective. Water-soluble irod @inc compounds that are the most bioavailablesea
unacceptable metallic taste and flavor changeghBynvention of Mehansho et al. [42] in 2011, aenal-fortified
water composition was produced with at least 1 ppmon and at least 5 ppm of zinc; both preserthiform of
amino acid chelates (pH 2.5 and 9.5, respectivalfijs beverage has almost no flavor, sweetener oantgh
metallic taste or after taste [42].

Functional beverage with fortified water effectiveress in individuals
Beverages were designed using fortified water, Ca l@ctate), folic acid, vitamin D,¢Band B,, with the aim of
supplementing the diets with folate and homocystenicronutrients [43].

Functional beverage with fortified water effectiveress in population

Various surveys have shown that consumers oftemardamiliar with the term "functional" or similarords;

however, they show a high agreement to the conddmreby, acceptability of a functional beveragemisstly

dependent on the clients’ awareness on the hetiétbt® of the added ingredients to that beveragbl@ 7) [44].
Therefore, traditional functional ingredients lik#gamins, fiber, minerals and omega-3 have highmreptability
than newly introduced ones such as carotinoidsf@avdnoid. Health image of a functional product negents a
necessary prerequisite; however it is not sufficienough for its market success [5]. Furthermoumctional

ingredients differ from one area to another onewaltays, the consumers in the United States predee matural
concepts; therefore, use of minerals and vitarmrkselverages is becoming very popular [8].
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Table 7. Consumer awareness of functional benefitf ingredients [44]

Main most used Awareness
functional ingredients in [%]
beverages
Antioxidant 37
Calcium 84
Fiber 67
Flavonoids 10
Iron 92
Omega-3 28
Oligosaccharids 5
Probiotic cultures 38
Selenium 36
Vitamin D 82
CONCLUSION

There are numerous products in the market labdiimgtional beverages. Consumers’ expectations liesd
products, in fact depend on the claimed health fitsn®©ne important fact is that has health bereditould always
be substantiated with scientific data. In the grayvinarket of functional drinks, absence of techrscdstantiation
and lack of regulation could easily result in coflad market. For example, in Iranian fortificatiegulation, water
has been in the inhibited list of foods for foddtion since 2013. However, considering the berafeffects of
fortified foods, water was excluded from the lstd allowed to be fortified in the revised versadrihis regulation.
Currently, oxygen-fortified water as well as spdrinks have been registered in the Food and Driugatization
database.

The aim of fortified beverage manufacture is tovie a reasonable portion of the recommended diatibke for
minerals and vitamins in each serve. Many reseaschave studied the economic aspects of fortifyarg
enrichment. There are still rooms for the use of naaterials, through finding new applications atéaprofiles, and
elucidating the previously unknown functions. Thesmimportant character in food industry is tagtepuld be in
plain water or in functional beverage. Therefooeintrease the public to consume more beveragagrfshould be
engineered in such a manner that no calorie coriseaised but balanced taste. Simply flavored robd water or
beverage is the best way to introduce functiondabtyonsumers. This is now proven that water ficgtfon has
made major contribution to better intake of vitasnemd minerals. Multiple beverage fortificationagtigies have
numerous advantages because they facilitate distsibprocesses, provide high levels of acceptaaeecapable of
providing beverages isolated from meals having tauges like phytates, and can be purchased by teriva
consumers rather than reliance on government pmogradn alternative approach is the development of a
micronutrient fortified liquid beverage introduces both markets and special feeding strategic amogr this has
dual benefits of reaching a wide range of consuraedsproviding an enjoyable healthy beverage.
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