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Streszczenie. Przeprowadzono ocene wartosci odzywczej ricott dostepnych na polskim rynku.
Materiat badawczy stanowity ricotty niedojrzewajgce pochodzgce od czterech producentéw,
zakupione w handlu detalicznym na terenie Olsztyna. W badanych ricottach oznaczono
zawartos¢ suchej masy — metodg suszenia, biatka ogétem — metodg makro, ttuszczu — metodag
butyrometryczng, laktozy — metodg Bertranda, popiotu — metodg spalania. W celu oznaczenia
skfadnikéw mineralnych prébki analizowanych ricott mineralizowano na mokro. Ca, Mg, Zn, Fe
i Cu oznaczano technikg ptomieniowej spektrometrii absorpcji atomowej (ptomien acetylen —
powietrze), K i Na — technikg emisyjng (ptomien acetylen — powietrze), natomiast P — metoda
kolorymetryczng. Obliczono warto$¢ energetyczng badanych produktéw. Ocene wartoSci
odzywczej ricott przeprowadzono, obliczajgc wskaznik jakosci zywieniowej (INQ) w odniesieniu
do potrzeb odzywczych kobiet oraz mezczyzn w wieku 19-50 lat o umiarkowanej aktywnosci
fizycznej. Badane ricotty wykazywaty réznice w sktadzie chemicznym. Ich warto$¢ energetyczna
zalezata gtownie od zawartosci ttuszczu. Wartosci INQ wskazujg, ze badane ricotty stanowity
bogate zrodio biatka i ttuszczu. Ricotty od trzech producentéw byty dobrym zrédtem Ca i P,
a stosunek zawartosci tych makroelementéw byt korzystny dla biodostepnosci Ca. Ricotty od
dwoch producentow stanowity dobre zrodto Na. Ricotta od jednego producenta wykazywata
optymalny stosunek zawartosci K do Na. Badane ricotty charakteryzowaty sie niedoborem
zawartosci cukrow, K, Mg, Zn, Fe oraz Cu w odniesieniu do potrzeb odzywczych kobiet
i mezczyzn w wieku 19-50 lat o umiarkowanej aktywno$ci fizyczne;j.
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INTRODUCTION

Ricotta is a dairy product that is highly popular in Italy. Ricotta is often considered a cheese,
although it actually does not fulfill the definition of cheese, as indicated by Mucchetti et al. (2002).
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Traditional ricotta is made of whey, including whey obtained during the production of cheese
from cow’s, buffalo’s, ewe’s and goat’s milk, as well as a mixture of whey, milk and/or cream.
Ricotta is produced by heating the whey and adjusting its pH to denature and aggregate
protein. The precipitated coagulant is then separated, the product is cooled and packaged.
Ricotta is sold mainly as a fresh (unripened) product, but salted and smoked variants are also
available. Fresh ricotta is characterized by a slightly sweet flavor, milky and creamy aroma and
granular structure (Mucchetti et al. 2002). Ricotta is used to prepare desserts, pastries, pasta
dishes, crepe and dumpling fillings, and bread spreads (Pintado et al. 2001; Kolanowski 2005).

Nutrition plays a key role in human health and wellbeing. A balanced diet that meets the
energy and nutritional demands of individuals and contributes to the prevention
of diet-dependent diseases is crucial for health maintenance (Biernat and Wyka 2011). The
nutritional value of foods can be reliably evaluated based on the Index of Nutritional Quality
(INQ) which is the ratio between the percentage of the reference intake of energy and each
nutrient and the percentage of the average requirement for energy and nutrients provided by
food. The INQ values of different food products are very helpful in planning, evaluating and
modifying individuals’ daily diets (Gawecki and Roszkowski 2010).

There is a general scarcity of published data regarding the nutritional value of ricotta. This
study attempts to fill this knowledge gap by evaluating the nutritional value of ricotta available
on the Polish market.

MATERIAL AND METHODS

The experiment was performed on fresh (unripened) ricotta supplied by four manufacturers,
purchased in retail in the city of Olsztyn, Poland. In each group of products originating from the
same manufacturer, chemical analyses were carried out on the same product batch. The
evaluated products were marked with letters (A, B, C, D) to maintain the manufacturers’ anonymity.
The country of origin and the composition of the analyzed ricotta are presented in Table 1.

Table 1. Country of origin and composition of the analyzed ricotta based on label data
Tabela 1. Kraj pochodzenia oraz sktad surowcowy badanych ricott wedtug informacji podanych na
opakowaniach produktow

Country of origin
Ricotta Kraj
pochodzenia

Composition
Sktad surowcowy

Manufacturer . - o .
Italy milk whey, sweet cream, acidity regulator: citric acid

Producent . - .

A Wiochy serwatka z mleka, Smietanka, regulator kwasowosci: kwas cytrynowy

Manufacturer Italy whey (milk), milk, salt, acidity regulator: citric acid

Producent . .

B Wiochy serwatka z mleka, mleko, sdl, regulator kwasowosci: kwas cytrynowy
pasteurized whey (milk), sweet cream and/or whey cream (milk), salt,

Manufacturer - _ . R .

Producent Italy acidity regulators: lactic acid, citric gc!d . o

c Wiochy pasteryzowana serwatka z mleka, $mietanka i/lub $mietanka serwatkowa
z mleka, sél, regulatory kwasowosci: kwas mlekowy, kwas cytrynowy
whey from pasteurized cow’s milk, sweet cream, salt, acidity regulator:

Manufacturer ; .

Producent Italy lactic acid . o ]

D Wiochy serwatka z pasteryzowanego mleka krowiego, $mietanka, sél, regulator

kwasowosci: kwas mlekowy
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Ricotta samples were analyzed to determine their dry matter content — by drying at
a temperature of 102°C (PN-EN ISO 5534 : 2005), total protein content — by the block-digestion
(macro) method (PN-EN ISO 8968-2 : 2004), fat content — by the butyrometric method (PN-A-
-86232 : 1973), lactose content — by the Bertrand method (PN-A-86232 : 1973), and total ash
content — by incineration in a chamber oven at a temperature of 550°C (Kretowska-Kutas
1993). Ricotta samples were analyzed to determine their mineral content, including the content
of macroelements — calcium (Ca), phosphorus (P), potassium (K), sodium (Na), magnesium
(Mg), and microelements — zinc (Zn), iron (Fe), copper (Cu). The samples were wet mineralized
in a mixture of nitric acid and perchloric acid (3 : 1, v/v) in an electric block digester (DK 20,
VELP Scientifica, Italy) for 4-5 hours, where temperature was gradually increased from 120°C
to 200°C. Mineralized samples were transferred to 25 cm?® measuring flasks and supplemented
with deionized water to the calibration mark. Reagent samples were prepared simultaneously.
The content of Ca, Mg, Zn, Fe and Cu in mineralized samples was determined by flame atomic
absorption spectrometry (air-acetylene flame) in the iCE 3000 Series AAS spectrometer
(Thermo Scientific, UK) equipped with a GLITE data processing station, deuterium background
correction and cathode lamps. To eliminate the effect of P in Ca analyses, the evaluated
samples and reference standards were combined with an aqueous solution of lanthanum
chloride to obtain 0.5% concentration of La*® (Whiteside and Miner 1984). The content of minerals
in ricotta was determined at the following wavelengths: 422.7 nm (Ca), 285.2 nm (Mg),
213.9 nm (Zn), 248.3 nm (Fe) and 324.8 nm (Cu). The content of K and Na was analyzed
by atomic emission spectrometry (air-acetylene flame) at a wavelength of 766.5 nm (K) and
589.0 nm (Na). The content of P was analyzed colorimetrically (Markiewicz 2000), and absorbance
was measured in a spectrophotometer (VIS 6000, KRUSS — OPTRONIC, Germany) at 610 nm.

The energy value of ricotta was calculated based on Atwater conversion factors where:
1 g of protein = 4.0 kcal, 1 g of sugar = 4.0 kcal, 1 g of fat = 9.0 kcal (Jarosz et al. 2012b).

The nutritional value of ricotta was determined by calculating the INQ values of nutrients
relative to the recommended dietary allowances — RDA (protein, fat, available sugars, Ca, P,
Mg, Zn, Fe, Cu) or adequate intake — Al (K, Na), separately for moderately physically active
(PAL = 1.75) men and women aged 19-50 years, according to the below equation (Gawecki
and Roszkowski 2010):

nutrient content in 100 g of product x energy requirements
energy value in 100 g of product x nutrient requirements

The following daily energy and nutrient requirements were adopted for women with the
average body mass of 60 kg: energy — 2350 kcal, protein — 54 g (0.9 g per kg of body mass),
fat — 78.5 g (30% of dietary energy), available sugars — 130 g, calcium — 1000 mg, phosphorus —
700 mg, potassium — 4700 mg, sodium — 1500 mg, magnesium — 315 g, zinc — 8000 pg, iron —
18.000 um, copper — 900 ug. The following daily energy and nutrient requirements were adopted
for men with the average body mass of 70 kg: energy — 3000 kcal, protein — 63 g (0.9 g per kg
of body mass), fat — 100 g (30% of dietary energy), available sugars — 130 g, calcium — 1000 mg,
phosphorus — 700 mg, potassium — 4700 mg, sodium — 1500 mg, magnesium — 410 g, zinc —
11.000 pg, iron — 10.000 pm, copper — 900 ug (Jarosz and Charzewska 2012; Jarosz and
Traczyk 2012; Jarosz et al. 2012a, b; Szponar et al. 2012; Wojtasik et al. 2012).
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The results were processed statistically by one-way ANOVA in the Statistica 12 program
(StatSoft, Krakéw, Poland) and were presented as mean values with standard deviation. The
significance of differences between means was determined by Tukey’s HSD test at p = 0.05.

RESULTS AND DISCUSSION

The proximate chemical composition of the analyzed ricotta is presented in Table 2. The
average dry matter content ranged from 19.17% (manufacturer D) to 30.78% (manufacturer A).
The evaluated ricotta samples differed significantly (p < 0.05) in their dry matter content. The
average total protein content was determined in the range of 7.52% (manufacturer C) to 8.97%
(manufacturer D). The products supplied by manufacturers A and D did not differ significantly
(p > 0.05) in their total protein content, but they were significantly (p < 0.05) more abundant in
protein than the products supplied by manufacturers B and C.

Table 2. Chemical composition of the analyzed ricotta
Tabela 2. Sktad chemiczny badanych ricott

Dry matter Total protein Fat Lactose Ash
Ricotta Sucha masa Biatko ogotem Ttuszcz Laktoza Popiot
[%] [%] (%] (%] (%]
';"i‘)%‘ffggrt]‘t‘rer 30.78a 8.86a 13.25a 5.70a 1.39b
A +0.03 +0.08 +0.29 +0.01 +0.01
';,";’gfjfsg;‘:rer 20.00c 7.96b 7.13¢c 3.26¢c 1.34c
5 +0.06 +0.09 +0.25 +0.02 +0.01
';"i‘)%‘ffggrt]‘t‘rer 27.08b 7.52¢ 11.38b 4.76b 1.88a
c +0.06 +0.05 +0.25 +0.03 +0.02
';"i‘)%‘ffggrt]‘t‘rer 19.17d 8.97a 6.50d 2.52d 0.50d
D +0.06 +0.09 +0.00 +0.02 +0.01

Mean value + standard deviation — Wartos¢ srednia + odchylenie standardowe (n = 4).
Mean values denoted by different letters in the same column differ significantly — Wartosci $rednie oznaczone w tej
samej kolumnie inng literg r6znig sie statystycznie istotnie (p < 0,05).

According to label data, all of the analyzed products were made from whey (Table 1) and
contained whey protein. Whey protein has higher biological value than whole egg protein, it is
a rich source of essential amino acids, and has numerous health benefits, including anti-
carcinogenic and immunomodulatory properties (Smithers 2008). The evaluated ricotta
products differed in their fat content which ranged from 6.50% (manufacturer D) to 13.25%
(manufacturer A) on average, and the observed differences in the fat content of products
supplied by various manufacturers were statistically significant (p < 0.05). The fat content of
ricotta increased with a rise in dry matter content. According to Jasiniska and Skryplonek
(2015), fat levels in ricotta are linked with water content and increase with a decrease in water
content. Lactose is responsible for the slightly sweet flavor of ricotta (Kolanowski 2005). The
highest average lactose content was determined in ricotta supplied by manufacturer A at
5.70%, whereas the product from manufacturer D was least abundant in lactose at 2.52% on
average. The examined products differed significantly (p < 0.05) in their lactose content. The
average content of mineral constituents expressed as ash ranged from 0.50% (manufacturer D)
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to 1.88% (manufacturer C). The differences in the ash content of ricotta supplied by various
manufacturers were statistically significant (p < 0.05). The lowest lactose and ash content of
ricotta supplied by manufacturer D could indicate that this product was made from ultrafiltered
whey (Jayaprakasha and Yoon 2005).

Other authors have also reported considerable variations in the chemical composition of
ricotta. In a study by Jasinska and Skryplonek (2015), ricotta supplied by four manufacturers
and sold on the Polish market contained 67.82-82.77% water and 2.2-16.5% fat on the day
of purchase. Esper et al. (2007) analyzed 15 ricotta brands available on the Brazilian market
and determined their water content at 62.22—77.08%, total protein content at 8.78-13.73%, fat
content at 5.89-24.22%, and ash content at 0.46-3.84% on average.

The mineral composition of the evaluated ricotta is presented in Table 3. The average
calcium content ranged from 26.17 mg - 100 g~' (manufacturer D) to 218.65 mg - 100 g™
(manufacturer C). Ricotta supplied by manufacturer C was significantly (p < 0.05) more
abundant in calcium, whereas the product supplied by manufacturer D contained significantly
(p < 0.05) less calcium than products supplied by manufacturers A and B. The average
phosphorus content of the examined ricotta was determined in the range of 22.24 mg - 100 g™
(manufacturer D) to 117.48 mg - 100 g~' (manufacturer C). Significant differences (p < 0.05)
were noted in the phosphorus content of the evaluated products. Ricotta from manufacturer D
contained approximately 5.1 — to 8.4 — fold less calcium and around 3.5 — to 5.3 — fold less
phosphorus than the products supplied by manufacturers A, B and C. In a study by Wong et
al. (1978), the average calcium content of ricotta was determined at 365.5 mg - 100 g™, and
the average phosphorus content — at 219.5 mg - 100 g~'. The availability of calcium is largely
influenced by the Ca : P ratio, and the optimal Ca : P ratio in the daily diet should not be lower
than 1.3 : 1 (Smigielska et al. 2005; Kusiuk et al. 2009). In this study, a highly favorable Ca : P
ratio was noted in ricotta from manufacturers A(Ca:P=1.59:1),B(Ca:P=1.73:1)and C
(Ca: P =1.86: 1), whereas in product D, the Ca : P ratio was somewhat below the optimal
range (Ca:P=1.18:1).

Table 3. The content of macroelements and microelements in the analyzed ricotta
Tabela 3. Zawarto$¢ makroelementow i mikroelementéw w badanych ricottach

Macroelements Microelements

Ricotta Makroelementy Mikroelementy
[mg - 100 g™'] [ug - 100 g™
Ca P K Na Mg Zn Fe Cu

';"i‘)%‘ffggrt]‘t‘rer 140.91b  88.42b  107.66a  29.55d 8.48c  87.84b  5834a  16.44b
A +1.41 +204  +1.10 +064 +015 +1.85  +167 +0.75
';,";’gfjfsg;‘:rer 134.33b  77.86c  58.96c  59.91b  12.24a  66.12c  46.38c  16.38b
5 +566  +210  +2.42 +098 +095 +376  +2.51 +0.94
';"f;’;‘ffgg;‘irer 218.65a 117.48a 83.81b  9574a  10.55b 153.48a 50.20b  17.90a
c +620  +155  +4.27 +103  +035 +276  +147  +0.51
';"i‘)%‘ffggrt]‘t‘rer 26.17c  22.24d  4663d  4550c  2.63d 36.88d  37.24d  15.70b
D +036  +010  +1.88 +073  +009  +265 +200  +0.66

Mean value + standard deviation — Wartos$¢ srednia + odchylenie standardowe (n = 5).
Mean values denoted by different letters in the same column differ significantly — Wartosci $rednie oznaczone w tej
samej kolumnie inng literg réznig sie statystycznie istotnie (p < 0,05).
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The average potassium content of the evaluated ricotta ranged from 46.63 mg - 100 g™
(manufacturer D) to 107.66 mg - 100 g~' (manufacturer A), and the average sodium content —
from 29.55 mg - 100 g~' (manufacturer A) to 95.74 mg - 100 g”' (manufacturer C). Significant
differences (p < 0.05) in potassium and sodium content were observed between ricotta
products supplied by various manufacturers. The ricotta analyzed by Wong et al. (1978) was
characterized by average potassium content of 156.7 mg - 100 g~' and average sodium content
of 224.9 mg - 100 g~'. The sodium content of ricotta is determined by the amount of added
salt. According to label data, sodium chloride was used in the production of ricotta supplied by
manufacturers B, C and D, but not in ricotta supplied by manufacturer A (Table 1), which could
explain the lowest sodium content of the product from manufacturer A. In a study by Jasinska
and Skryplonek (2015), ricotta purchased on the Polish market contained 0.137-0.278%
sodium chloride on average. The K : Na ratio is a very important consideration in a balanced
diet, and it should not be lower than 3.13 : 1 in diets recommended for men and women aged
19-50 years (Jarosz et al. 2012a). The optimal K : Na ratio was noted in ricotta supplied by
manufacturer A (K: Na = 3.64 : 1), whereas the remaining products were significantly deficient
in potassium relative to sodium (K : Na = 0.88-1.03 : 1).

The magnesium content of the analyzed ricotta ranged from 2.63 mg - 100 g~' (manufacturer D)
to 12.24 mg - 100 g~' (manufacturer B) on average. Significant differences in magnesium content
were observed between products supplied by various manufacturers. In a study by Wong
et al. (1978), the average magnesium content of ricotta was determined at 20.4 mg - 100 g~".

The analyzed ricotta contained 36.88 ug - 100 g~' (manufacturer D) to 153.48 ug - 100 g™
(manufacturer C) of zinc, and 37.24 (manufacturer D) to 58.34 ug - 100 g~' (manufacturer A)
of iron on average. The observed differences in the zinc and iron content of ricotta were
statistically significant (p < 0.05). In the work of Wong et al. (1978), ricotta contained
1335.0 pg - 100 g~ of zinc 443.2 ug - 100 g~" of iron on average.

Table 4. Energy value of the analyzed ricotta
Tabela 4. Warto$¢ energetyczna badanych ricott

Percentage of dietary energy

. Energy value Udziat sktadnikow w wartosci energetycznej
Ricotta " -
Warto$¢ energetyczna protein fat sugars
[kcal - 100 g™ biatko ttuszcz cukry
[%] [%] [%]
Manufacturer
Producent 177.49 19.97 67.19 12.85
A
Manufacturer
Producent 109.05 29.20 58.84 11.96
B
Manufacturer
Producent 151.54 19.85 67.59 12.56
C
Manufacturer
Producent 104.46 34.35 56.00 9.65

D




Table 5. The INQ values for ricotta based on the recommended dietary allowances (protein, fat, available sugars, Ca, P, Mg, Zn, Fe, Cu) or adequate intake
(K, Na) of nutrients, calculated separately for moderately physically active men and women aged 19-50.

Tabela. 5. Wartosci INQ badanych ricott, obliczone dla sktadnikéw odzywczych w odniesieniu do usrednionego spozycia (w przypadku biatka, ttuszczu, cukréw,
Ca, P, Mg, Zn, Fe, Cu) lub wystarczajgcego spozycia (w przypadku K, Na), oddzielnie dla populacji kobiet i mezczyzn w wieku 19-50 lat, o umiarkowanej
aktywnosci fizycznej

Gend INQ
Ricotta Sreéer
protein fat sugars
biatko tluszcz cukry Ca P K Na Mg Zn Fe Cu
women 217 2.23 0.58 1.87 1.67 0.30 0.26 0.36 0.15 0.04 0.24
Manufacturer .
kobiety
Producent
A men
mezczyzni 2.38 2.24 0.74 2.38 2.14 0.39 0.33 0.35 0.13 0.10 0.31
women 3.18 1.96 0.54 2.89 2.40 0.27 0.86 0.84 0.18 0.06 0.39
Manufacturer kobiety
Producent men
B mezczyzni 3.48 1.96 0.69 3.70 3.06 0.35 1.10 0.82 0.17 0.13 0.50
women 2.16 2.25 0.57 3.39 2.60 0.28 0.99 0.52 0.30 0.04 0.31
Manufacturer kobiety
Producent men
C mezczyzni 2.36 2.25 0.72 4.33 3.32 0.35 1.26 0.51 0.28 0.10 0.39
women 3.74 1.86 0.44 0.59 0.71 0.22 0.68 0.19 0.10 0.05 0.39
Manufacturer kobiety
Producent men

D mezczyzni 4.09 1.87 0.56 0.75 0.91 0.28 0.87 0.18 0.10 0.11 0.50
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The average copper content of the examined ricotta ranged from 15.70 ug - 100 g™
(manufacturer D) to 17.90 ug - 100 g~ (manufacturer C). Ricotta supplied by manufacturer C
was significantly (p < 0.05) more abundant in copper than ricotta supplied by manufacturers
A, B and D where the differences in copper content were not statistically significant (p > 0.05).
The average copper content of ricotta evaluated by Wong et al. (1978) was 34.0 ug - 100 g~".

The energy value of the analyzed ricotta is presented in Table 4. The lowest energy value
of 104.46 kcal - 100 g~" was noted in ricotta from manufacturer D, whereas the highest energy
value of 177.49 kcal - 100 g~' was found in ricotta from manufacturer A. Ricotta from manufacturers
A and C had higher fat content and, consequently, higher energy value (177.49 kcal - 100 g~' and
151.54 kcal - 100 g™, respectively) than ricotta from manufacturers B and D (109.05 kcal - 100 g™
and 104.46 kcal - 100 g™, respectively). The percentage of energy supplied by the analyzed
nutrients was very similar in the products from manufacturers A and C, and it was estimated
at approximately 20% for protein, 67-68% for fat and 13% for sugars. In ricotta from
manufacturers B and D, protein supplied approximately 29% and 34% of dietary energy, fat —
59% and 56%, and sugars — 12% and 10%, respectively. In a study by Camini et al. (2014),
the energy value of ricotta purchased on the Brazilian market ranged from 104.78 kcal - 100 g™' to
276.03 kcal - 100 g7', and the observed differences were determined mainly by fat content.

The Index of Nutritional Quality (INQ) is the ratio between the percentage of the reference
intake of a given nutrient and the percentage of the average requirement for energy provided
by a food product. The INQ is calculated to determine whether various foods meet the specific
nutritional and energy needs of a population. An INQ lower than 1 is indicative of a nutrient
deficiency, an INQ of 1 points to a well-balanced diet, whereas an INQ higher than 1 indicates
that a given food product is a rich source of a given nutrient and is recommended for individuals
who are deficient in that element (Gawecki and Roszkowski 2010). The INQ values of ricotta
relative to the average nutritional requirements of moderately physically active men and
women aged 19-50 years are presented in Table 5. The calculated values of the INQ indicate
that all analyzed ricotta samples were abundant in protein (INQ = 2.16-4.09) and fat
(INQ = 1.86-2.25). High levels of calcium (INQ = 1.87—4.33) and phosphorus (INQ = 1.67-3.32)
were found in ricotta from manufacturers A, B and C, but not in ricotta from manufacturer D
(INQ < 1). The INQ values for sodium approximated 1 in ricotta from manufacturers B and C
(INQ = 0.86-1.26), but were below 1 in ricotta from manufacturers A and D (INQ = 0.26-0.87).
In all analyzed ricotta samples, INQ values were determined below 1 for sugars (INQ = 0.44-0.74),
potassium (INQ = 0.22-0.39), magnesium (INQ = 0.18-0.84), zinc (INQ = 0.10-0.30), iron
(INQ = 0.04-0.13) and copper (INQ = 0.24-0.50), which suggests that none of the evaluated
products met the above nutrient requirements for moderately physically active men and women
aged 19-50 years.

CONCLUSIONS

Ricotta purchased on the Polish retail market and analyzed in this study was characterized
by differences in chemical composition. The observed variations in the energy value of ricotta
were determined by the content of fat, the main source of energy in the evaluated dairy products.
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The calculated INQ values indicate that the analyzed ricotta was a rich source of protein and
fat (INQ > 1). Three of the four examined products were abundant in calcium and phosphorus
(INQ > 1), and their Ca : P ratio improved the bioavailability of calcium (Ca : P> 1.3 : 1). The
optimal K : Na ratio (K : Na > 3.13) was noted in ricotta supplied by one manufacturer.

Products from two manufacturers were a rich source of sodium (INQ = 1). The analyzed ricotta,
supplied by four different manufacturers, did not adequately meet the nutritional requirements
of moderately physically active men and women aged 19-50 (INQ < 1) for sugars, potassium,
magnesium, zinc, iron and copper.
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Abstract. The nutritional value of ricotta sold on the Polish market was evaluated. The experiment
was performed on fresh (unripened) ricotta supplied by four manufacturers, purchased in retail
in the city of Olsztyn, Poland. Ricotta samples were analyzed to determine their dry matter
content — by the drying method, total protein content — by the block-digestion (macro) method, fat
content — by the butyrometric method, lactose content — by the Bertrand method, and ash content —
by incineration. The mineral content of ricotta samples was determined by wet mineralization. The
content of Ca, Mg, Zn, Fe and Cu was analyzed by flame atomic absorption spectroscopy
(air-acetylene flame), the content of K and Na — by atomic emission spectroscopy (air-acetylene
flame), and the content of P was determined in a colorimetric assay. The energy value of the
analyzed products was estimated. The nutritional value of ricotta was determined by calculating
the Index of Nutritional Quality (INQ) based on the reference values for moderately physically
active women and men aged 19-50 years. The evaluated ricotta samples were characterized by
differences in chemical composition. Their energy value was determined mainly by fat content.
The values of INQ indicate that the analyzed ricotta was a rich source of protein and fat. Ricotta
from three manufacturers had high Ca and P content, and the Ca : P ratio increased the
bioavailability of Ca. Ricotta from two manufacturers was abundant in Na, and ricotta from one
manufacturer was characterized by an optimal K : Na ratio. The evaluated products were a poor
source of sugars, K, Mg, Zn, Fe and Cu for moderately physically active men and women aged
19-50 years.

This study is part of statutory research project No. 17.610.002-300, entitled: ,Food quality
and safety during processing, packaging and storage”, carried out by the University of Warmia
and Mazury.



