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Abstract 

 

The fruits of the genus Ribes, also known as currant or gooseberries, can be consumed both as processed and fresh. These 

berries’ health benefits have been well described in general but their biophysicochemical properties largely depend on geographical 

changes and genotype differences. Six Ribes genotypes including Ribes rubrum (RR1-RR4) and Ribes nigrum (RN1 and RN2) from 

Cumalikizik, Bursa were compared for their fruit properties, mineral content, and their bioaccessibility. Fruit characteristics were 

evaluated by analyzing fruit and seed number, soluble solids content (°Brix), fruit color properties, and pH. Potassium (K), calcium 

(Ca), iron (Fe), manganese (Mn), copper (Cu), zinc (Zn), and magnesium (Mg) contents of fruits were determined using ICP-OES 

(inductively coupled plasma optical emission spectrometry). The results indicated that all Ribes genotypes were rich in K, Ca, and 

Mg content while they had relatively poor in Mn, Cu, and Zn content. Bioaccessibility of K, Ca, Mg, Fe, Mn, Cu, or Zn was 85%, 

84%, 63%, 30%, 50%, 37% or 44% respectively for two Ribes species. Significant differences were found between R. rubrum and 

R. nigrum genotypes in terms of fruit size and weight, bunch length, seed number, total soluble solids, pH and color, as well as Mn 

content and Zn accessibility. These data provide valuable information regarding the physicochemical properties, mineral content, 

and bioaccessibility of two currant species for breeding studies and show that the Ribes species is a good source of K, due both to 

its high content and considerable bioaccessibility. Further research should consider investigating the contents and bioaccessibilities 

of other nutritional factors that Ribes genotypes contain. 
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1. Introduction 

 

The genus Ribes (currants), which includes more than 150 

species and varieties, is a member of Grossulariaceae family 

and is commonly grown in mild parts of the Northern 

Hemisphere (Soloshenko, 2018). Despite the confusion 

concerning Ribes taxonomy, today it is acknowledged that the 

genus Ribes has five subgenera: Berisia (European dioecious 

plants), Grossularioides (thorny currants), Parilla (South 

American natives), Ribes (currants) and Grossularia 

(gooseberries). The commercially cultivated forms of red and 

white currants belong to section-Ribes (or Ribesia) of subgenera 
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Ribes (Messinger et al., 1999; Hummer and Dale, 2010). In 

Türkiye, 8 species of the genus Ribes L. are grown, and many 

other species are observed in the natural flora. Although a few 

numbers of studies have been implemented on naturally 

distributed Ribes taxa in our country, it is worth noting that this 

number has increased in recent years (Celenk, 2015). 

Ribes exist in high number of bioactive metabolites and 

flavor compounds, such as sugars and organic acids. These 

berries are also valued for their food and flavoring qualities, as 

well as the potential health benefits for their high content of 

phenolic compounds (Adina et al., 2017; Tian et al., 2019; 

Montiel-Sánchez et al., 2021). Currants are also well-known 

fruits for their healing properties and are frequently utilized in 

the food and pharmaceutical industries. Berry consumption has 

been presented to have benefits for the treatment of age-related 

neurodegenerative diseases, metabolic syndrome, and several 

types of human cancers (da Silva Pinto et al., 2010). Moreover, 

fruit and bunch properties, which are genotype-specific traits, 

are important quality attributes for currants. As one of the quality 

parameters, coloration has a significant effect on the customers 

that makes it distinguishable as well as the aroma and the taste 

(Mikulic-Petkovsek et al., 2016). Additionally, berries like 

currants display diverse colors depending on genotypes and this 

is an attractive characteristic for the customer choices since they 

associate better taste with color. Environmental conditions such 

as temperature, strongly influence fruit color and fruit 

development by influencing the accumulation of healthy 

functional phytochemicals (Wang and Zhang, 2001; Krüger et 

al., 2011; Liang et al., 2023).  

Black currants (R. nigrum L.) and red currants (R. rubrum 

L.) are two commonly cultivated species of the genus Ribes 

worldwide. In 2022, the total global production of currants was 

764498.98 tons, with two countries dominating the market. The 

Russian Federation was the leading producer with 509500 tons, 

followed by Poland with 145800 tons (FAOSTAT, 2024). R. 

nigrum is recognized as a good source of polyphenols, 

anthocyanin, phenolic acid derivatives, flavonols, and 

proanthocyanidins (Paunović et al., 2017; Staszowska-Karkut & 

Materska, 2020; Ejaz et al., 2023; Maria-Beatrice et al., 2023). 

R. rubrum is also another currant species that is highly valued 

for its nutrients and antioxidant components, and they’re also 

known to be especially rich in potassium, calcium, and 

magnesium (Cvetković et al., 2021; 2022; González et al., 

2022). Studies reported that fruits especially currants contain 

high levels of minerals that can differ according to genotype, 

cultural practices, soil, and environmental conditions (Paunović 

et al., 2017; Tian et al., 2023). In addition, although the mineral 

contents of freshly consumed currants have been well-

documented, little is known about the bioaccessibility of the 

minerals. This is a crucial information because bioaccessibility 

is not directly proportional to content and bioaccessibility of a 

given compound may be low despite a high content in the plant. 

The portion of a phytochemical that is released from the food 

matrix in a form that is easily absorbed is known as its 

bioaccessibility (Hu et al., 2023). Numerous elements influence 

it, such as the nature of phytochemicals, the composition of food 

matrix, and the working of gastrointestinal tract (Jo et al., 2021; 

Domínguez-Fernández et al., 2022). The portion of a 

phytochemical that enters the bloodstream and is used by tissues 

and organs is known as its bioavailability (Dima et al., 2021). 

Usually, the concentration of phytochemicals and their 

metabolites in the bloodstream following intake is used to make 

this determination. Therefore, research on the bioaccessibility of 

plants, along with their chemical characterization, is of great 

importance in scientific research. Cumalikizik village in Bursa 

was declared a protected area in 1980; the legal protection has 

preserved the authentic village with its street pattern, wooden 

houses, cottages, and green areas. In particular, agricultural 

activities continue in and around the Cumalikizik (Ahunbay et 

al., 2014). Knowledge about fruit species growing in 

Cumalikizik village is limited to a few articles (Cansev et al., 

2022). Therefore, the present study targeted to investigate the 

mineral contents (K, Ca, Mg, Fe, Cu, Zn, and Mn) and 

bioaccessibility, as well as fruit quality parameters (color, fruit 

and seed number, soluble solids content (°Brix) and pH) of the 

total six genotypes belonging to R. nigrum and R. rubrum, which 

are grown in Cumalikizik village, Bursa, with considerable 

economic interest. 

 

2. Materials and methods 

 

2.1. Sampling location 

 

The present study includes six Ribes genotypes from R. 

nigrum and R. rubrum collected from Cumalikizik village in 

Bursa, Türkiye (Fig. 1; Latitude: 40° 11' 25.1340'', Longitude: 

29° 10' 20.1360''). The sampling area is located at an altitude of 

360 meters with surrounding natural chestnut and pine forests, 

and the soil is rich in organic matter with approximately 50% 

loamy structure and an average pH of 6.5.  

Fruits of a total 6 Ribes genotypes (4 R. rubrum and 2 R. 

nigrum; abbreviated as RR1-RR4 and RN1 and RN2 from here 

in) grown in Cumalikizik village of Bursa province were used 

(Fig. 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1. Coordinates of Cumalikizik village of Bursa province in Türkiye 

where Ribes genotypes were collected. 

 
 

 

 

 

 

 

 

 

 
 

Fig. 2. Images of R. rubrum (a=RR1, b=RR2, c=RR3, d=RR4) and R. 

nigrum (e=RN1, f=RN2). 

 
2.2. Physico-chemical analysis and physical properties 

Two hundred of fruits were homogenized using a blender. 
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Total soluble solids and pH were determined using the methods 

outlined in the Association of Official Analytical Chemists, 

Official Method 932.12 (AOAC, 2000) and TS 1728 ISO 1842, 

respectively (TSE, 2001).  

Berry diameter, berry height, and bunch height were 

measured with a digital caliper, and berries were weighed with 

a regular lab scale. 

 

2.3. Color analysis  

 

The color values of fruit samples were measured using a 

Chroma Meter (Konica Minolta CR-400, Osaka, Japan), and the 

CIE system was used to determine color. Color values were 

determined via calculation of the average of the reflectance 

values at three different points on each fruit. 

 

2.4. Mineral content and bioaccessibility 

 

Solutions in this analysis were prepared with ultrapure 

water with 18 MΩ.cm resistance using a water purification 

device (TKA Ultra Pacific and Genpura). HNO3 (67%) was used 

(Merck, Darmstadt, Germany) and carrier gas was chosen as 

Argon (99.9995% purity, Linde, Türkiye). Standard stock 

solutions for each element were prepared in 1000 mg/L 

concentration to comply with Merck calibration standards 

(Darmstadt, Germany) using HNO3 (0.3%).  

The experimental method was validated by using Certified 

Cabbage: IAEA - 359 Austria, Certified Strawberry LGC7162 

UK, Certified Tea NCSZC 73014 - (GSB-7) China. Lithium 

(Li), Cerium (Ce), Thallium (Tl), Yttrium (Y), and Cobalt (Co) 

were utilized as external standard solutions at 10 μg L-1. The 

digestion process of the samples was carried out with a 

microwave digestion system (Milestone Brand MLS 1200 

Mega, Italy). For disinfection of the containers, 10% HNO3 

(67% v/v), ultra-pure water,  and   oven-dried   at  40°C   were   

applied,   respectively.  
 

Table 1 

Operating conditions of the ICP-OES. 

Parameter Value 

Instrument Optima 2100 DV 

Detector CCD detector 

Nebulizer Concentric 

RF generator 40 MHz 

RF power 1300 W 

Plasma gas flow rate 15.0 L/min 

Auxiliary gas flow rate 0.8 mL/min 

Nebulizer gas flow rate 0.5 L/min 

Pump speed 15 rpm 

Auxiliary flow rate 1.0 L/min 

Integration mode Field 

Wavelengths 

Ca 317.933. nm; Cu 324.754 nm; 

Fe 238.204 nm; Mg 285.213 nm; 

Mn 257.610 nm; K 766.490 nm; 

Zn 213.856 nm (standard BS EN 

16943:2017 Foodstuffs) 

 

Samples (0.5 g) were homogenized and placed in each container 

and a mixture consisting of H2O2 (35%, 1 mL) and HNO3 (65%, 

6 mL) was added. A microwave burner (Milestone Brand MLS 

1200 Mega) was used for digesting the samples in a five-step 

program (250 W/2 min, 0 W/2 min, 250 W/6 min, 400 W/5 min, 

and 600 W/5 min). After digestion, ultra-pure water (Millipore 

Milli-Q, 18.2 MΩ.cm resistant) was added to each sample up to 

25 ml and then filtered (Hydropinilic PVDF Millipore Millex-

HV, 0.45 µm). ICP-OES (TS EN 13805) was used for analyzing 

the filtered samples. Table 1 presents the operating conditions of 

the ICP-OES device and standard solutions were diluted from 

the stock solution (1000 mg L-1) for the analyses. Besides, 

recovery studies, detection (LOD), and quantification (LOQ) 

limits were determined. At least six parallel samples were 

prepared and analyzed in three replicates. Recovery values were 

found out from the results indicated in Table 2. ICP-OES (Perkin 

Elmer 2100 USA) was used to determine the amount of K, Ca, 

Mg, Fe, Cu, Zn, and Mn for each sample. The results were 

expressed as mg per kg fresh weight. 

 
Table 2 

Performance characteristics of the method. 

Element LOD (mg/kg) LOQ (mg/kg) Recovery % 

K 2.2 7.4 105 

Ca 2.7 9.1 91 

Mg 2.1 6.9 75 

Fe 0.3 1.0 77 

Cu 0.2 0.7 100 

Zn 0.3 0.8 84 

Mn 0.1 0.4 90 

 

An artificial stomach and intestinal system were created 

sequentially for bioaccessibility studies with in vitro 

gastrointestinal extraction (Vitali et al., 2009). The 

bioaccessibility ratio was calculated as below;  

Bioaccessibility %= [The value of the mineral content of 

the fruit after in vitro gastrointestinal extraction (mg kg-1) / the 

value of the total mineral content of the fruit (mg kg-1)] x 100 

 

2.5. Statistical analyses 

 

At least three trees of each genotype were used, and six 

parallel samples were used for the parameters. Therefore, both 

biological and technical replicates were used for statistical 

analyses. Three ICP-OES measurements were performed for 

extracted samples. SPSS 23.0 software package was used for the 

statistical data evaluation. Statistically different groups between 

the average values obtained by the LSD test at a p-value of less 

than 0.05 (p<0.05). 

 

3. Results and discussion 

 

Significant variations (p≤0.05) in physical and chemical 

properties were obtained between the genotypes of R. rubrum 

and R. nigrum (Tables 3, 4 and 5). These differences may be 

influenced by various factors including genetic, maturity, 

phenotypic differences, growing conditions and agricultural 

practices. In terms of average fruit sizes, RN1 had the biggest 

(16.13 mm in diameter,18.05 mm in height, and 2.5 g in weight) 

and RR1 had the smallest (7.59 mm in diameter, 7.56 mm in 

height and 0.32 g) berries. Kowalski and Gonzalez de Mejia 

(2021) evaluated ten blackcurrant variates and berry weights 

ranged between 0.47 to 1.22 g and diameters from 7.42 to 14.42 

mm. This means R. nigrum genotypes have bigger berries 

compared to R. rubrum in general. Bunch lengths of RR3 and 

RR2 (150 and 113 mm respectively) were significantly greater 

than all others and RN1 (49 mm) had the shortest bunch length. 

The average number of berries per bunch was the highest in RR3 

(32) and the lowest in RN1 (4). Seed numbers were also signifi- 
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Different letters in the same lines represent results with statistical difference, according to the Fisher’s LSD test (p ≤ 0.05). 

Table 3 

Fruit characteristics of R. rubrum (RR1-RR4) and R. nigrum (RN1 and RN2) genotypes. 

 

 

 

 

  

cantly differed between the genotypes. Among six genotypes 

RN2 had a significantly greater seed number (27 app-

roximately) while RR1 had the lowest (3). In general, greater 

values in berry diameter, height, weight, and seed number were 

recorded in R. nigrum genotypes. On the other hand, R. rubrum 

genotypes were superior in bunch length and berry number. 

Studies also declare that environmental factors can affect fruit 

sizes dramatically, although genotypes rankings tend to stay 

consistent (Brennan et al., 2008; Kaldmäe et al., 2013). 

Significant differences observed in soluble solids (ºBrix, p 

≤ 0.05) between R. rubrum and R. nigrum genotypes. RN2 

showed the highest values (13.40 ◦Brix) in terms of soluble solid 

contents while the lowest was in RR2 (7.73 ◦Brix). These results 

are consistent with results obtained in varieties of Netherlands, 

Scotland, England, Germany, etc. origin presented by Zdunić 

(2016). Soluble solid contents in R. nigrum were reported to 

range from 13.89 ◦Brix to 16.14 ◦Brix (Rubinskiene et al., 2005; 

Contessa et al., 2013) and between 7.40-10.70 ◦Brix in the R. 

rubrum varieties (Pantelidis et al., 2007). According to Clark et 

al., (2018), soluble solid content of up to 24 ºBrix was reported 

among blackcurrant selections but the mean was 14 ºBrix. 

Likewise, soluble solid content for some blackcurrant varieties 

was reported as 20.80°Brix in the study of de Souza et al. (2014).  

Acidity is another factor that may affect the consumer’s 

preferences and a significant difference was found between R. 

rubrum and R. nigrum genotypes in terms of pH values which 

ranged from 2.86 (RN2) to 2.69 (RR4) in the present study. In 

good agreement with our findings, Kowalski and Gonzalez de 

Mejia (2021) reported the pH values of ten blackcurrants 

between 2.80 to 2.96. On the other hand, the pH of a newly 

introduced blackcurrant variety R. anatolica Behcet was 

determined as 4.12 in the study of Yurt et al. (2021). 

We observed that R. rubrum and R. nigrum species differed 

in color (Fig. 2, Table 3). Significant differences in L* and b* 

values were recorded in RR4 (42.28 and 16.06, respectively), 

and a* value (24.45) was recorded in RR2 among the detected 

currant species. These results are already expected because RR4 

has the lightest color among all genotypes. R. rubrum genotypes 

had relatively higher a* values indicating that those berries 

reflected red color more than R. nigrum genotypes. Eksi Karagac 

et al., (2020) reported that a red currant, the ‘Red Lake’ cultivar 

showed higher values according to other varieties, with 32.88, 

19.40,  and  8.04  for  L*,  b*,  and  a*. In addition, R. anatolica  

 

 

 

 

Behcet cultivar L*, a*, and b* values were determined as 57.79, 

10.19, and 4.03, respectively.  

Three minerals, namely K, Ca, and Mg, were prominent in 

the blackcurrant genotypes in this study. The K was determined 

as the most prevalent element among the samples and the 

amounts of minerals decreased with the following order: Ca, 

Mg, Fe, Cu, Zn, and Mn (Table 4). Our finding is in line with 

Cosmulescu et al. (2015), who reported that K was the most 

abundant mineral in their analyses of black and red currants. In 

the present study, the order of nutritive element contents/100 g 

of fruits was presented as K > Ca > Mg > Fe > Al > Na > Mn > 

B > Cu. In another study about the mineral content of 7 black 

currants cultivars, among them cultivar named the “Ben Sarek” 

had the highest amount of K (330.90-327.10 mg/100g) and the 

mineral contents of those cultivars were ranked in the following 

order: K > P > Ca > Mg > Na > Fe > Cu > Zn > Se > Mn 

(Paunovic et al., 2017). Significant differences were observed (p 

≤ 0.01) in terms of the concentration of minerals between Ribes 

genotypes cultivated in the Cumalikizik village of Bursa. It is 

thought that these variations in the mineral contents of genotypes 

are related to the properties that are inherent to each genotype 

because all of them were grown in the same climate and soil 

conditions. K levels ranged from 2215,4 mg kg-1 (RN1) to 

1875.50 mg kg-1 (RR3) in the samples. According to Eksi 

Karaagac et al. (2020) K concentration of the Red Lake variety 

was 10205.91 mg kg-1 dw. Compared to this study greater K 

concentrations obtained in our study that consists of per dry 

weight evaluation. 

The highest value of Ca was determined in RR1 (603.10 

mg kg-1), followed by RN1 (403.40 mg kg-1) and RN2 (383.90 

mg kg-1). Fe content was the highest in the RR4 genotype as 

10.30 mg kg-1, while the lowest Fe content was determined in 

RR3 as 5.1 mg kg-1. In addition, Mn and Mg contents were the 

highest in the RN2 genotype with 1.90 mg kg-1 and 212.90 mg 

kg-1, respectively. Cu content was found the highest in RN1 as 

2.80 mg kg-1. Moreover, the highest value in Zn content was 

detected in RR1 as 4.70 mg kg-1, followed by R. nigrum 

genotypes (2.60 mg kg-1 for RN1 and 2.40 mg kg-1 for RN2). K 

and Mg contents in our study were lower than those reported by 

Nour et al. (2011). K, Mg, and Cu contents found in our study 

were also lower than those reported by Paunović et al. (2017), 

while Ca and Mn contents found in our study were higher. These 

differences  might  have  arisen due to the differences in weather,  

Ribes genotypes Berry diameter (mm) Berry height (mm) Berry weight (g) Bunch length (mm) 
Berry number in a 

bunch (number) 

RR1 7.59±0.52e 7.56±0.56e 0.32±0.06e 52.14±4.88d 7.43±1.82c 

RR2 10.32±0.52d 9.66±0.38d 0.67±0.12d 113.00±12.55b 21.20±7.33b 

RR3 12.63±0.56c 11.43±0.54c 1.28±0.04c 150.00±35.78a 32.17±13.12a 

RR4 9.93±0.85d 9.13±0.55d 0.60±0.08d 72.92±16.02c 8.40±1.96c 

RN1 16.13±0.48a 18.05±1.24a 2.50±0.46a 49.00±4.8d 4.00±0.71d 

RN2 13.64±0.47b 12.94±0.68b 1.56±0.21b 51.00±6.52d 4.60±0.55d 

Seed number 

(number/fruit) 

Total soluble solid 

(°Brix) 
pH 

Color 

L* a* b* 

3.00±1.00c 9.13±0.06e 2.83±0.04a 26.13±1.69b 19.64±2.38b 9.60±1.90c 

4.00±1.83c 7.73±0.06f 2.77±0.01ab 24.06±1.79c 24.45±3.09a 12.35±3.28b 

10.75±2.75b 12.07±0.15c 2.70±0.04b 21.71±1.32d 19.16±3.24b 8.30±1.93c 

4.67±1.03c 10.77±0.06d 2.69±0.01b 42.28±1.60a 5.10±1.02c 16.06±1.71a 

9.11±5.69b 12.57±0.40b 2.80±0.09a 23.86±0.98c 2.73±1.27d 0.77±0.46d 

26.90±8.18a 13.40±0.00a 2.86±0.00a 24.50±1.25c 0.15±0.11e 0.05±0.19d 
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Table 4 

Mineral contents of R. rubrum (RR1-RR4) and R. nigrum (RN1 and RN2) genotypes. 

 

Data were presented as means ± standard deviations; values were expressed as mg kg-1 fresh weight for minerals. Different letters in the same 

lines represent results with statistical difference, according to the Fisher’s LSD test (p ≤ 0.05). 

 

 

 

 

 

soil, and cultivation conditions which the plants were grown. 

Nevertheless, the mineral contents reported in the present study 

do not yield fold differences when compared with relevant 

reports in the literature. The average mineral analysis of in 

genotypes of R. nigrum and R. rubrum revealed no differences 

between genotypes for both species except for Mn content. 

Black currants were superior to red currants regarding Mn 

contents. A previous study reported similar contents for K, Ca, 

and Mn while Mg content was higher in R. nigrum and Fe 

content was higher in R. rubrum (Eksi Karaagac et al., 2020).  

Ribes species were found to contain higher K, Mg, Ca, and 

Cu content compared to other berries like strawberry, raspberry 

blackberry, blueberry, and (Karlsons et al., 2018; Pereira et al., 

2018). In addition, K, Mg, Ca, Fe, and Zn contents of Ribes 

species were also reported to be higher than those in other fruits 

like apple and pear (Turkkomp, 2024; USDA, 2024). In 

accordance, our analyses suggest that Ribes species is a good 

source of minerals. 

 
Table 5 

Bioaccessibility (%) of the mineral contents of R. rubrum (RR1-RR4) 

and R. nigrum (RN1 and RN2) genotypes.   

 
However, the total amount of the mineral content is not 

always correlated with real nutritional values since the whole 

digested amount of nutrients is not completely absorbed (Usal 

and Sahan, 2020). Thus, a compound with high content in a plant 

product might have low bioaccessibility value. Therefore, 

research on the chemical characterization of plants must be 

accompanied by bioaccessibility studies to estimate their health 

benefits. In this study, bioaccessibility values (%) of the mineral 

contents of R. rubrum (RR1-RR4) and R. nigrum (RN1 and 

RN2) genotypes were presented in Table 5. The mineral 

bioaccessibility ranged from 17 to 98% in the present study. The 

minerals were aligned as per bioaccessibility from high to low 

as K (71-95 %), Ca (47-98%), Mg (42-82%), Zn (17-88%), Mn 

(38-63%), Cu (27-54%) and Fe (21-40%) for all genotypes.  

RN1 genotype had the highest K concentration but its 

bioaccessibility  was  lower  (91%)  than  those of RR3 and RN2 

 

 

 

 

 

(95% for all). Similarly, Ca concentration was the highest in 

RR1 with 603.10 mg kg-1 but was the lowest in bioaccessibility 

with 47% among all genotypes. Mg bioaccessibility was the 

highest in RN2 with 82% (212.90 mg kg-1) but lowest in RR1 

with 42% even the Mg  

content was measured as 198.2 mg kg-1. When the two Ribes 

species were compared, bioaccessibilities of Cu, Fe, and Mn 

were higher in R. rubrum and bioaccessibilities of K, Ca, Zn, and 

Mg were higher in R. nigrum. A striking difference concerning 

average bioaccessibility of genotypes was noted for Zn which 

was analyzed as 24% in R. rubrum and 86% in R. nigrum.  

The highest bioaccessibility on average was detected for K 

in both Ribes species. A previous study reported that the average 

value of K bioaccessibility in fruits and vegetables was 

approximately 67%, specifically 64% in fruits (avocado, banana, 

and kiwifruit), and 72% in vegetables (Ceccanti et al., 2022). 

Thus, results of our study show that both the content and the 

bioaccessibility of K might be greater in Ribes species than those 

in most fruit and vegetables. Therefore, Ribes species could be 

considered as a good K source. It has been proposed that the 

indigestible cell walls found in plants could form a physical 

barrier that reduces the intracellular nutrients' bioaccessibility 

(Naismith and Braschi, 2008). Therefore, their high content of 

mineral substances but their low bioaccessibility in fruit and 

vegetables may cause an overestimation of the contribution of 

fruits or vegetables to the diet. When it comes to mineral intake, 

the comparatively low bioaccessibility of minerals reduces the 

perceived nutritional value of food. The relatively poor 

bioaccessibility of minerals reduces the nutritive value of foods 

with regard to mineral intake.  

According to Larsson et al. (2008), a high intake of 

minerals like K, Mg, and Ca has a direct connection to reduced 

risk of stroke, hypertension, and osteoporosis. FDA updated the 

intake of daily values of minerals and there are increases and 

decreases for some minerals. For example, Ca daily value (DV) 

increased from 1000 to 1300 mg, K DV increased from 3500 to 

4700 mg, Mg DV increased from 400 to 420 mg, and Mn DV 

from 2 to 2.3 mg. Cu and Zn DV decreased from 15 to 11 mg 

and 2 to 0.9 mg respectively. Fe DV remains the same as 18 mg 

before (FDA, 2021). Therefore, knowledge of the amount and 

bioaccessibility of minerals in fruits can be decisive in guiding 

the consumer's preferences.  

According to the results of mineral content analyses and 

bioaccessibility results, the investigated Ribes species were 

found as a potential source of K, Ca, and Mg minerals. Although 

bioaccessibilities of bioactive compounds of Ribes were 

reported previously (Trych et al., 2022), to our knowledge this 

is the first study to provide data on bioaccessibilities of the 

mineral contents of Ribes.  

Ribes genotypes K Ca Fe Mn Cu Zn Mg 

RR1 2068.80±44.10ab 603.10±29.50a 6.80±0.20d 1.30±0.10bc 2.20±0.10bc 4.70±1.50a 198.20±3.30b 

RR2 1997.20±111.20bc 304.30±33.10c 8.00±0.10c 1.00±0.00d 1.20±0.00e 1.30±0.10c 136.10±5.10d 

RR3 1875.50±4.50c 296.80±19.20c 5.10±0.20e 1.20±0.00cd 2.30±0.00b 1.20±0.20c 117.90±0.30e 

RR4 2208.10±42.00a 200.40±16.40d 10.30±0.40a 1.20±0.20cd 1.30±0.00d 1.20±0.10c 155.90±3.30c 

Mean 2037.40±137.30 351.20±162.70 7.50±2.00 1.20±0.20 1.80±0.50 2.10±1.70 152.10±32.00 

RN1 2215.40±82.60a 403.40±26.10b 9.40±0.10b 1.50±0.00b 2.80±0.10a 2.60±0.50b 158.30±3.20c 

RN2 2188.20±62.10a 383.90±0.00b 7.80±0.40c 1.90±0.10a 2.10±0.10c 2.40±0.10b 212.90±1.40a 

Mean 2201.80±61.70 393.70±18.80 8.60±1.00 1.70±0.20 2.40±0.40 2.50±0.30 185.60±31.60 

Ribes 

genotypes 
K Ca Fe Mn Cu Zn Mg 

RR1 66% 47% 28% 45% 31% 43% 42% 

RR2 71% 98% 37% 56% 54% 16% 64% 

RR3 95% 95% 40% 63% 39% 18% 72% 

RR4 89% 97% 21% 50% 42% 17% 54% 

Mean 80% 84% 32% 54% 42% 24% 58% 

RN1 91% 72% 28% 48% 25% 84% 66% 

RN2 95% 97% 24% 38% 29% 88% 82% 

Mean 93% 85% 26% 43% 27% 86% 74% 
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4. Conclusion 

 

Since breeders continuously need to monitor crops for 

phenotypic variations from a large genetic pool it is necessary to 

analyze the physical, chemical, and nutritional characteristics of 

the genotypes presented in these studies.  

In this study, six Ribes genotypes (RR1-RR4 and RN1-

RN2) were examined in terms of their biophysicochemical 

properties, mineral content, and bioaccessibility, providing 

required data for breeding studies. According to the results, 

compared to other minerals K, Ca, and Mg are abundant in Ribes 

genotypes.  

 

On the other hand, R. nigrum genotypes consist of higher 

mineral levels and better quantified physical properties than R. 

rubrum genotypes. Consequently, this study does not only reveal 

promising varieties for cultivation but also can present useful 

guidance for future studies. 
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