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Abstract

Berries contain a diverse array of nutrients wéttognized biological activities that promote ortcbuite to health.
The content and diversity of vitamins is often baesis for promoting increased daily intake of fesriThe current
research focuses on the evaluation of vitaminsaamnitho acid content in wild and cultivated crantesm@rown in
Latvia. The research was accomplished on freshid atild growing {/accinium oxycoccuk.) and cultivated
cranberries\{accinium macrocarpoAit.) harvested in Kurzeme region: wild cranberrg®l cranberries cultivars
‘Early Black’, ‘Ben Lear’, ‘Stevens’, ‘Bergman’ anéPilgrim’. The following quality parameters of arperries
were controlled using standard methods: vitaminABAC 971.30), vitamin B (AOAC 986.27), vitamin B
(AOAC 970.65), vitamin C (LVSEN 14130:2003), amiraeids except tryptophan (ion-exchange method),
tryptophan (spectrophotometric method). The reafltsurrent research demonstrate that very simitamin C
content was detected in cranberry cultivars: ‘Steye€Bergman’ and ‘Ben Lear’. The lowest vitamind®ntent
was detected in wild cranberries and cranberryveultEarly Black’, 46.98+3.42 and 47.48+3.42 mg4f} in dry
matter (DM) respectively. During current reseatolias found, that the content of vitamin &hd B in cranberries
was similarThe higher vitamin E content was found in wild amdnberry cultivars ‘Ben Lear’ and ‘Pilgrim’, ie.,
1.56 mg 1009, 1.50 mg 100gand 1.58 mg 100fin DM respectively. Higher essential amino acidtent was
found in wild and cranberry cultivars ‘Bergman’,il®im’ and ‘Early Black’ 1.94 g 100§ 2.06 g 1009,
1.83 g 100gand 2.23 g 1004in DM respectively.
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Introduction

Berries contain a diverse array of nutrients witbognized biological activities that promote or
contribute to health; different kinds of anti-oxidda@ompounds, including flavonoids, phenolics,
carotenoids and vitamins, which are all considdredeficial to human health, for decreasing
the risk of degenerative diseases by reductionxafative stress, and for the inhibition of
macromolecular oxidation (Heber, 2004; Rangkadgbél., 2007).

Vitamins are a diverse group of compounds, botmatedly and analytically, because they
comprise a range of biomolecules whose common piepeaeside solely in the fact that they
are essential dietary components. These compouadseaded in relatively small amounts to
sustain life and good health (Bates, 1999).

Vitamin C (Figure 1) is the most important vitaniom human nutrition that is supplied by fruits
and vegetables. L-Ascorbic acid (AA) is the maioldgically active form of vitamin C. AA is
reversibly oxidised to form L-dehydroascorbic a¢iogHA), which also exhibits biological
activity. Since DHA can be easily converted into AAthe human body it is important to
measure both AA and DHA in fruits to know vitaminaCtivity (Davey et al., 2000; Deutsch,
2000). AA is widely distributed in plant cells wieeplays many crucial roles in growth and
metabolism. As a potent antioxidant, AA has theacép to eliminate several different reactive
oxygen species, keeps the membrane-bound antiadeacopherol in the reduced state, acts
as a cofactor maintaining the activity of a numbeenzymes (by keeping metal ions in the
reduced state), appears to be the substrate ftatexand tartrate biosynthesis and has role in
stress resistance (Arrigoni and De Tullio, 200ziKland Kurilich, 2000).

In foodstuffs, the vitamins BB, (Figure 1) and Bmay be present in free (thiamine, riboflavin,
pyridoxol, pyridoxal and pyridoxamine) and phosptated forms (essentially thiamine
pyrophosphate, riboflavin-5’-phosphate (FMN), ribofn-5’-adenosyldiphosphate (FAD) and
pyridoxal phosphate (Ndaw et al., 2000).

Thiamin (Figure 1) is one of the least stable @f water-soluble vitamins when the pH of the
matrix approaches neutrality. Vitamin is charagei by a pyrimidine ring linked by a
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methylene bridge to the rfdtrogen atom in a substituted thiazole; the vitans highly
susceptible to losses during thermal processingoffvin (Figure 1) is stable to heat &
oxidation if protected from light; tls, most food processing operations have littleceféa
riboflavin content (Eitenmiller et al., 200
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Figure 1. Ascorbic acid (reduced form) (a), free tlamine base (b), riboflavin (c),
a-tocopherol (d) (Eitenmiller et al., 2008)

Vitamin E (Figure 1), also known a&t-tocopherol, is an important vitamin found largeh
plant materials. Its complex biological functionayrinclude anti sterility, an antioxidant ro
The beneficial role of vitamin E in preventing deggative¢ physiological process and ageing
still being investigated (Tutem et al., 199Biologically, vitamin E functions as the prime
antioxidant and as a peroxy free radical scaveniges the primary, lipi-soluble, chain-
breaking antioxidant that conma@s actions with other lig- and watersoluble antioxidants t
provide cells with an efficient defense againse fradical damage. Free radicals are cher
species capable of independent existence that icot@e or more unpaired electrc
(Eitenmiller et al., 2008).

Amino acids are important of these is concernet agsessing the nutritional value of food
drink products. The monitoring of fermentation awdrrelated flavour trends in tl
development of foods and drinks, and the assesditgyels of amino acid fortification als
require these compounds to be analyzed (Callejah,et010). For example, Lysine (Lys) is
essential amino acid in humans because there itysobiosynthetic cellular machine
(Seminotti et al., 2008); the threine (Thr) dehydrogenise catalyzes the N-dependent
(nicotinamide adenine dinucleotic oxidation of L-threonine to 2minc-3-ketobutyrate
(or 2-amino-3exobutanoate (Chen et al., 1995) and the Methiofhet) is an essential amit
acid with an importarrole in biological methylation reactions. It ctinges the main supply ¢
sulphur in the diet, preventing disorders in hakin or nails. Moreover, it helps to redt
cholesterol levels by increasing the lecithin piihin in liver, being also a rural chelating
agent for heavy metals (Agét al., 2004

The current research focuses on the evaluatioftarhins and amino acid content in wild &
cultivated cranberries grown in Lat\y

Materials and Methods

The research was accomplished on fresh Latvia grtaving (Vaccinium oxycoccuL.) and
cultivated cranberriesv@ccinium macrocarpolAit.) harvested in Kurzeme region in the fi
part of October 2010: wild cranberries and cranbecultivars ‘Stevens’, Bergman’,
‘Ben Lear, ‘Pilgrim’ and ‘Early Black’ (the moiste content of berries is summariz
in Table 1).

The following quality parameters of cranberries eveontrolled using standard methc
vitamin E by AOAC 971.30, vitamin ; by AOAC 986.27, vitamin Bby AOAC 970.65
vitamin C by LVSEN 14130:2003, amino acids excepptbphan by ion exchange mett
(Stavikova and Htka, 20p&ryptophan by spectrophotometric method (Real.e2007).
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Table 1
Moisture content of fresh cranberries
No. Cranberry cultivar Moisture content, %
1 | wild 85.91+2.40
2 | ‘Stevens’ 86.52+3.12
3 | ‘Bergman’ 88.19+2.85
4 | ‘Ben Lear 87.36+£2.91
5 | ‘Pilgrim’ 87.36+2.12
6 | ‘Early Black’ 86.31+3.73

Data are expressed as mean + standard deviatiothefanathematical data processiigeffe
test was used and p-value at 0.05 was used tardetethe significant differenceBxperiments
were carried out in triplicate.

Results and Discussion

Mainly fresh cranberries contain 13.3 mg 16@j Vitamin C (Nutritional value..., 2011), it is
103.34 mg 100§ in DM; however, in Latvia grown cranberries contddbwer Vitamin C
content (Table 2), what mainly could be explaindthwlimatic conditions. In the present
research after acquired data mathematical proge#sivas established, that there is substantial
difference in Vitamin C content in analysed wilddasultivated cranberries (p=0.001) grown in
Latvia. Similar Vitamin C content, i.e., differesceas not substantial (p=0.511), was found in
cranberry cultivars ‘Stevens’, ‘Ben Lear’ and ‘Beran’, it was ~1.2 times or by 21% higher
comparing to Vitamin C content in wild cranberrieg16.98+2.83 mg 100gin DM, what is
substantially (p=0.001). The lowest Vitamin C cotevas detected in wild cranberries
(Table 2): it was by 10% less (substantially, p8@)0than vitamin C content in cranberry
cultivars ‘Pilgrim’ and by 1% less (not substanyialp=0.053) than vitamin C content in
cranberry cultivar ‘Early Black’ (Table 2). Elsehetre is found substantially difference
(p=0.001) in vitamin C content in cranberry cultsvaPilgrim’ and ‘Early Black’. Vitamin C
content in berries mainly depend on variety indmaility, weather conditions during growing
period, age of plant, ripening level, fertilizergpence and other factors.

Table 2
Vitamin C content in dry matter of fresh cranberries
NoO Cranberry Content of Vitamin C,
' cultivar mg-100 ¢
1 | Wild 46.98+2.83
2 | ‘Stevens’ 57.05+3.12
3 | ‘Bergman’ 56.56+1.45
4 | ‘Ben Lear 57.83+3.22
5 | ‘Pilgrim’ 51.89+2.11
6 | ‘Early Black’ 47.48+2.75

The Recommended Dietary Allowances (RDA) of Vitanlnare 75 to 90 mg'dfor adult
women and men, respectively (Eitenmiller et alQ®0Therefore, it will be necessary to use in
nutrition about ~1.0 kgt of fresh cranberries to reach RDA. It is knowrgttmany berries
contain concentrations of food folate, B vitamingls as niacin, tocopherols, and vitamin K,
which are important for human health. Therefoneats very important to analyse B group and
vitamin E content in cranberries. As the literatde#a demonstrate, the content of Thiamin in
fresh cranberries is 0.012 mg 10§ &itamin E - 1.2 mg 100G (Nutritional value..., 2011).
By Eitenmiller (2008) RDA as set by the InstitufeMedicine in the Dietary Reference Intake
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(DRI) for thiamin (Vitamin B) are 1.2 and 1.1 mg'dor adult men and women, respectively.
Our experiments show (Figure 2), that cranberridisb& not as a source of thiamin B diet,
because 100 g of fresh cranberries contains ~0.3oihVitamin B, i.e., ~3% of RDA.
However, positively is to observe, that Vitamin, Bvas detected in cranberries. After
mathematical data processing it was found, thatetl®e no relevant differences (p=0.051,
p=0.833, p=0.057) between wild, ‘Stevens’ and ‘Beag’ cranberry cultivars and between
‘Ben Lear’, ‘Pilgrim’ and ‘Early Black’ (p=0.051,30.290, p=0.292) in Vitamin Bcontent.
However, relevant difference in Vitamin,; Bontent was found between wild, ‘Stevens’,
‘Bergman’ and ‘Ben Lear’, ‘Pilgrim’ and ‘Early bl&t cranberry cultivars (p=0.001). It was
ascertained, that in cranberry cultivars ‘Ben Ledilgrim’ and ‘Early Black’ Vitamin B
content was equally by 50% less than VitamincBntent in wild, ‘Stevens’ and ‘Bergman’
cranberry cultivars, what mainly could be explaingth berries individuality and Vitamin B
formation intense in berries during growing. The RfDr riboflavin (Vitamin B range from
0.5 mg d for children (1-3 years) to 1.6 mg dor males and females. The RDI used for the
nutritional label declaration is 1.7 mg (Eitenmillet al., 2008). Therefore, 100 g of fresh
cranberries contains ~0.04 mg of Vitamin, Be., ~3% of RDA. There is found substantial
difference (p=0.001) in Vitamin Bcontent in analyzed cranberries. The content trivin B
was significantly higher (p=0.001) in ‘Bergman’ aBen Lear’ cranberry cultivars by 74% and
61% respectively comparing to wild cranberries (iFgg2), what mainly could be explained
with variety individuality and fertilizers presendering berries growing. However, there is no
found significant difference in analyzed vitaminntent in ‘Stevens’ (p=0.833), ‘Ben Lear’
(p=0.864) and ‘Pilgrim’ (p=0.052) cranberry cultrsacomparing to wild berries.
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Figure 2. B;, B, and E vitamin content in dry matter of fresh cranberries

By Eitenmiller (2008) Estimated Average Requirem@sfR) and Reference Daily Intake
(RDA) are 12 mg and 15 mg of Vitamin &-{) per day, respectively. The upper intake level
(UL) value includes all forms of-T from supplemental intake of atkc-o-T. The UL is
1000-mg &. Therefore, 100 g of fresh cranberries containg #fy of Vitamin E, i.e., ~1.3%
of RDA. In present research it was found, thatehierno significant difference in vitamin E
content between wild and ‘Pilgrim’ (p=0.911), wiehd ‘Ben Lear (p=0.575) cranberry
cultivar However, the content of Vitamin E is sigrantly (p=0.04 and p=0.02) lower in
cranberry cultivars ‘Stevens’ and ‘Early Black’ k4% and 16% respectively comparing to
wild cranberries.
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Higher total irreplaceable amino acid content wasnfl in wild and cranberry cultivars
‘Bergman’, ‘Pilgrim’ and ‘Early Black’ — 1.94 g 1@0, 2.06 g-100gin DM, 1.83 g 100 g
and 2.23 g 1005in DM respectively, lower - in ‘Stevens’ and ‘Bemdr’ — 1.46 g 100y
and 1.12 g 100h5in DM respectively. Thereby, significant differenge=0.001) was found in
total essential amino acid content in ‘Stevens’ 2596 less), ‘Ben Lear (by 42% less) and
‘Early Black’ (by 15% higher) cranberry cultivarsraparing to wild grown berries.
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Figure 3. Essential amino acid profile in dry matte of fresh cranberries

In the present experiments it was established, tinatcontent of threonine, tryptophan,
isoleucine and histidine in berries was low. Howeegually the content of leucine is by 45%,
lysine by 15%, valine and phenylalanine by 14% wmgher comparing to threonine,
tryptophan, isoleucine and histidine content imbearies. By Amino Labs (2011) RDA for
essential amino acids range from ~4 ffdr females to ~5 gd for males. Therefore 100 g of
fresh cranberries contains ~0.1 g of essential aairds, i.e., ~3% of RDA.

Conclusions

1. Similar Vitamin C content was found in cranbernftivars ‘Stevens’, ‘Ben Lear and
‘Bergman’, it was by 21% higher comparing to Vitan@ content in wild cranberries —
46.98+2.83 mg 100gin dry matter; the lowest Vitamin C content wasedid in wild
cranberries.

2. There is no relevant differences between wild,v8ts’ and ‘Bergman’ cranberry cultivars
and between ‘Ben Lear’, ‘Pilgrim’ and ‘Early Blacki Vitamin B; content. In cranberry
cultivars ‘Ben Lear’, ‘Pilgrim’ and ‘Early Black’ Yamin B; content was equally by 50%
less than Vitamin Bcontent in wild, ‘Stevens’ and ‘Bergman’ cranbecujtivars.

3. There is found substantial difference in Vitamia &ntent in analyzed cranberries: the
content of Vitamin B was significantly higher in ‘Bergman’ and ‘Ben lcearanberry
cultivars by 74% and 61% respectively comparingitd cranberries.

4. There is no significant difference in vitamin E tamt between wild and ‘Pilgrim’, wild and
‘Ben Lear’ cranberry cultivars; the content of Wt E is significantly lower in cranberry
cultivars ‘Stevens’ and ‘Early Black’ by 14% and%6respectively comparing to wild
cranberries.
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5. Significant difference was found in total essenti@mino acid content in
‘Stevens’ (by 25% less), ‘Ben Lear’ (by 42% lessd dEarly Black’ (by 15% higher)
cranberry cultivars comparing to wild grown berries

6. As results of current research demonstrate fremhberries could be source of Vitamin C in
diet but not of Vitamins B B,, E and essential amino acids.
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