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 A B S T R A C T  
 

This study investigates the main agronomic attributes (average tuber weight, soluble solids and dry matter) and the functional quality (total carotenoids, 

total phenols, flavonoids and total vitamin C) as well as the hydrophilic and lipophilic antioxidant activities (HAA and LAA) of potato genotypes 

consisting of six new clones (SLN, ELD, SYN, BDA, NMA, UNV) and the cultivar Spunta grown under a coastal location for the Rear Cropping Season 

(RCS) and an inland or highland location for the New Cropping Season (NCS) commonly known as the fifth season in Tunisia. Under (NCS), SLN and 

SYN clones, showed dry matter content 21%-45% higher compared to (RCS). Under (NCS), carotenoids were only detected in BDA and NMA at 

levels higher compared to (RCS). However, the flavonoids content in SLN, ELD, SYN and BDA clones was 54-163% higher in (RCS) compared to 

(NCS). HAA and LAA values were almost similar in both growing seasons except for Spunta and UNV which presented higher HAA values in (RCS) 

and SLN which exhibited higher LAA values in (NCS). Therefore, the tubers issued from (NCS) revealed satisfying agronomic traits and functional 

quality similar to (RCS) and suggest that (NCS) production will contribute to the balance of the demand/price of this agricultural produce.    
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INTRODUCTION 

 Potato (Solanum tuberosum L.) is the fourth most important food crop in the world after rice, wheat and maize, and is the only 

major food crop that is a tuber.  The world potato production reached a record 388.2 million tons in 2017 (FAO, 2019). In 

Tunisia, potato is increasingly becoming an important staple food since per capita consumption per year currently exceeds 30 

kg  and total production amounted 420 000 tons according to FAO statistics (FAO, 2019). Under the Mediterranean climate, 

potatoes are grown during four periods through the year. The main or full season is from March to July, the late season is from 

September to December, the extra–early season is from November to February and the early season is from December to 

March. The common main and late seasons can be found in major potato production regions, but the extra and early season 

crops are cultivated in the north-east and the coastal regions of Tunisia (Harbaoui et al., 2013). The cv Spunta still remains the 
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top grown variety with up to 86% of total production (ONARGI, 2019). The Cap Bon region ranks first in potato production 

(consumption and potato seeds).  

Climate change affects natural resources, crop yield and incomes of smallholder farmers (Minda et al., 2018; Urrea-Hernandez 

et al., 2016). Sustaining performing potato production system might help to reduce these effects in rural areas such as 

Tunisian highlands and provide a good source of income and nutritional foods. In Tunisia, summer-cropping season is difficult 

in traditional low land regions due to the limiting climatic factors (hot temperatures and dry conditions). To overcome this 

problem, a new crop cycle was recently developed since 2013: planting in June and harvesting in October, by exploiting the 

particular climatic conditions on Tunisian highlands (mainly high thermal and relative humidity amplitudes). Consequently, a 

new seed multiplication and crop management systems were developed according to plant behavior, pest and diseases 

occurrence and aggressiveness (Khamassy et al., 2018). However, the quality of the tubers issues from this particular and 

new season was never evaluated before. 

Soluble solids and dry matter content are important traits for accurately defining the maturity of various agricultural products 

(Kays, 1991), and might impact various important other quality and processing traits (Kader, 2003). 

Besides being a rich source of starch, potatoes contain good quantity of secondary metabolites which play a key role in a 

number of processes (Ezekiel et al., 2013; Ilahy et al., 2013, 2019). Many of the compounds present in potato are important 

because of their positive effects on human health which make them highly desirable in the human diet (Ezekiel et al., 2013; 

Ilahy et al., 2018, 2019). It has been reported that the level of bioactive compounds in fruit and vegetables is strongly 

influenced by various factors such as the genotypic differences, agricultural management, the ripening stage, the 

environmental factors as well as pre- and post-harvest factors (Chala et al., 2017; Ezekiel et al., 2013; Haverkort, 1990; Ilahy 

et al., 2019; Kaminski et al., 2014; Sonnewald et al., 2015; Van Oort et al., 2012) 

Therefore, the aim of this work was to assess some agronomic attributes and the functional quality comprising mainly of total 

carotenoids, phenols, total vitamin C as well as the hydrophilic and lipophilic antioxidant activity measured using the TEAC 

assay in 7 potato genotypes consisting of six clones (SLN, ELD, SYN, BDA, NMA, UNV) and the traditional cultivar Spunta 

well adapted and commonly grown in Tunisia grown under different environmental and geographic conditions 1/ a coastal 

location for the Rear Cropping Season (RCS) and an inland or highland location for the New Cropping Season (NCS). 

MATERIALS AND METHODS 

Plant culture 

The experiments were carried out in two different locations, a coastal location for the Rear Cropping Season (RCS) and an 

inland location in ElKsour, Kef at 1000 m of altitude. Planting was carried out in a silty soil on 15/7/2015 and harvesting was on 

15/10/2015 for the New Cropping Season (NCS). Regarding the (RCS) planting was in a sandy soil on 15/09/2015 at the 

experimental field of Teboulba Monastir and harvesting took place and 15/02/2016. For the (NCS), planting was carried out in 

a silty soil on 15/7/2015 and harvesting was on 15/10/2015. Seven French potato breeding lines and the ordinary widespread 

cv. Spunta (Netherland) were used in each experiment. The potato breeding lines (NMA, SLN, ELD, SYN, BDA and UNV) 

used in these experiments were part of an on-going multi-year tuber quality breeding program. 

For both experiments, plants were planted in raised beds (60 cm wide hills) at 1.3 m spacing. Irrigation was applied using a 

drip method with 4 L h
−1

 drippers placed at 0.4 m intervals along the irrigation line. Standard agronomical techniques were 
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used for drip irrigation, plant nutrition and pathogen prevention as described in Ilahy et al. (2011). The experimental design 

was a randomised complete block with three blocks (replicates). 

Fruit sampling:  

Sampling was conducted at the peak of the harvest season in each experiment. Uniform shape and size physical damage-free 

tubers of comparable maturity level were selected. Tubers were washed with cold tap water to remove soil. After cleaning, 

potato samples were hand peeled weighed and blanched at 65 °C for 15 min to ensure maximum nutrient retention as outlined 

by Abu-Ghannam and Crowley (2006).  Later, potato tubers were cut into small pieces and homogenized in a laboratory 

blender and then stored at -80° C for the determination of total carotenoids total phenols, total flavonoids, total vitamin C 

contents as well as the HAA and LAA within less than one week, in order to minimize the depletion of nutrients that inevitably 

occurs even during frozen homogenate storage (Philips et al., 2010). 

Soluble solids 

Soluble solid content of the tested cultivars was expressed by the °Brix of fresh juice. The measurement was taken by placing 

a drop of filtered juice on the prism of a digital refractometer with automatic temperature compensation (Atago PR-100 NSG 

Precision Cells, Inc, Framing dale, NY). 

Determination of the dry weight 

The dry weight of potato samples was determined on 2 g triplicate aliquots of the homogenate suspension by using a Büchi 

TO-50 infrared dryer at 70 °C. The weight was daily recorded until it remained unchanged. 

Determination of total carotenoids content 

Total carotenoids extraction and determination were conducted as described in Ilahy et al., (2011). The method uses a mixture 

of hexane/ethanol/ acetone (2/1/1 by vol.) containing 0.05% butylated hydroxytoluene (BHT). During the extraction process, 

some precautions were taken, like working in a reduced luminosity room and wrapping glass materials in aluminium foil to 

avoid lycopene loss by photooxidation. For total carotenoid and lycopene quantification, the absorbance of the hexane extract 

was read at 450 nm using a Cecil Instruments Ltd., Cambridge, UK. Total carotenoids were expressed as mg β-carotene 

equivalents/kg of fw (mg β-CaE/kg fw).  

Determination of total phenolics content 

Total phenols were extracted as described by Martínez-Valverde et al. (2002) on triplicate independent sample of the freeze-

dried material (0.3 g). Briefly, 5 mL of 80 % aqueous methanol and 50 µL of 37 % HCl were added to each sample. The 

extraction was performed at 4 °C, for 2 h, under constant shaking (300 rpm). Samples were centrifuged at 10000 g for 15 min. 

The total phenols assay was performed by using the Folin-Ciocalteu reagent as described by Spanos and Wrolstad (1990) on 

triplicate 50 µL aliquots of the supernatant. The absorbance was read at 750 nm using a Cecil BioQuest CE 2501 

spectrophotometer (Cecil Instruments Ltd., Cambridge, UK). The linear reading of the standard curve was from 0 to 300 µg 

gallic acid equivalent/mL. Results were expressed in mg of gallic acid equivalent (GAE)/kg fw. Since sugars may interfere with 

the total phenolic content in sample containing high sugar levels, total phenolic contents were corrected for sugar interference, 

according to Asami et al., (2003) using the same methodology for total phenolics quantification. 
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Determination of total flavonoid content 

The total flavonoid content was determined as described by Zhishen et al. (1999) on triplicate independent sample of the 

freeze-dried material (0.3 g). The resulting methanolic extract (50 µl aliquots) was used for determination of total flavonoids. 

Samples were diluted with distilled water to a final volume of 0.5 mL, and 30 µL of 5 % NaNO2 was added. After 5 min, 60 µL 

of 10 % AlCl3 was added and finally 200 µL of 1 M NaOH was added after 6 min. The absorbance was read at 510 nm in a 

Cecil BioQuest CE 2501 spectrophotometer (Cecil Instruments Ltd., Cambridge, UK). The linear reading of the standard curve 

was from 0 to 250 µg rutin/mL
 
and total flavonoid content was expressed as mg of rutin equivalent (RE)/kg fw. 

Determination of total vitamin C content 

Total vitamin C content was determined as outlined in Ilahy et al. (2011) on triplicate independent sample of the freeze-dried 

material (0.3 g) using 6% metaphosphoric acid and a Cecil BioQuest CE 2501 spectrophotometer (Cecil Instruments Ltd., 

Cambridge, UK). The linear reading of the standard curve was from 0 to 700 mmol AsA at 525 nm 

Antioxidant activity 

The measurement of the hydrophilic and lipophilic antioxidant activity (HAA and LAA, respectively) was performed using the 

TEAC assay. The antioxidant activity was measured using the ABTS decolouration method (Miller and Rice-Evans, 1997). The 

TEAC assay is standardly used for antioxidant activity assessment of fruit and vegetables, its numerous advantages consist in 

reproducibility, simplicity, and a good estimate of the antioxidant activity of pure compounds and complex matrices (Thaipong 

et al., 2006). Hydrophilic and lipophilic antioxidants were extracted from 0.3 g of the freeze-dried material (three independent 

replicates) with 50% methanol or 50% acetone, respectively, at 4°C under constant shaking (300 rpm) for 12 h. Samples were 

centrifuged at 10000 g for 7 min. Supernatants were recovered and used for antioxidant activity measurements. The 

antioxidant activities were measured at 734 nm in a Cecil BioQuest CE 2501 spectrophotometer (Cecil Instruments Ltd., 

Cambridge, UK). Two different calibration curves were constructed using freshly prepared trolox solutions for HAA and LAA 

determinations. The linear reading of the standard curves was from 0 to 16 µM Trolox for both HAA and LAA. Values were 

expressed as μM of Trolox/100 g of fw.  

Statistical analysis 

The variations in the nutritional properties of potato tubers: the ordinary cv. Spunta and the six advanced breeding lines (NMA, 

SLN, ELD, SYN, BDA and UNV) were assessed by analysis of variance (ANOVA). When a significant difference was detected, 

means were compared using the least significant difference (LSD) test (P < 0.05). All statistical comparisons were performed 

using SAS Version 6.1 software (SAS Institute, Cary, NC, USA).  

RESULTS AND DISCUSSION 

Climate conditions during experiments 

During the experiments and in the (NCs) and (RCS) respectively, the average temperature ranged between 19-34°C and 12-

31C, relative humidity ranged between 35-95% and 47-87% and rainfall was recorded only in the (NCS) ranging from 0-24.89 

mm (Figure 1a and b).  
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a b  

Figure 1: The average temperature (°C), Relative humidity (%) and Rainfall (mm) during the (NCS) (a) and the (RCS) (b). 

 

Carpometric attributes 

The average tuber weight, soluble solids content and dry weight are presented in Table 1. The average tuber weight, 

significant differences were obtained among potato clones within each growing season (P < 0.05) but not between the growing 

seasons. During the (NCS) and (RCS) Spunta showed the highest tuber weight with 197.1 g and 241.7 g respectively. 

However, the lowest tuber weight was obtained by (NMA) during the (NCS) and (UNV) during the (RCS) with 116.2 g and 98 g 

respectively. During the (NCS) and (RCS), average tuber weight was 5%-69% and 13%-146% higher compared to NMA and 

UNV respectively. Rykaczewska (2013) focused on the impact of high temperature (32˚C/ 25˚C) during growing season on 

potato cultivars Irys, Cyprian, Adam, Irga, Zebra and the cultivar Katahdin and found that the earlier the stress occurs, the 

more negative its impact on the growth and yield of potatoes. Abu-Zinada and Mousa (2015) reported that average tuber 

weight ranged from 90-188 g in  Spunta, Mondial, Lady Rosetta and Alaska grown in 2014 under winter-spring season in 

Betlahya Village, North Governorate, Gaza Strip, Palestine 

Dry matter content varied also significantly among potato clones within each growing season (P < 0.05).  During the (NCS), 

(ELD) and (SLN) had the lowest and the highest dry matter content with 14.3% and 18.63% respectively. Therefore, dry matter 

content was 3%-30% higher compared to NMA. However, during the (RCS), BDA and Spunta displayed the lowest and the 

highest dry matter with 12.3% and 16.8% respectively. During the (RCS) dry weight was 4%-40% higher compared to BDA. 

Dry weight varied also significantly between the growing seasons (P < 0.05). In cvs SLN and SYN, the dry weight was 

significantly higher (21%-45%) in (NCS) compared to (RCS). However, the growing seasons had no effects on the dry matter 

of the other potato cvs. Helgerud et al., (2015) reported values ranging 19.1-28.1% as average of 240 potatoes from 7 different 

potato cultivars obtained from either commercial suppliers or local potato processing industry.  
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Table 1: The average tuber weight, soluble solids content and dry matter of the studied potato genotypes. Values 
represent the mean of three replicates ± standard deviation. Means followed by the same superscripts in the same 

line are not significantly different (P < 0.05). 

 
 Average tuber weight (g) Soluble solids (°Brix) Dry matter content  (%) 

Cropping seasons 

Cultivars NCS RCS NCS RCS NCS RCS 

Spunta 197,1 ± 29,4A
 a  241,7 ± 25,9A

a   4,9 ± 1,25A 
b 4,7 ± 0,32A

ab 16,8 ± 0,5A
abc 16,8 ± 1,9A

a 

SLN 133,1 ± 17,2A
ab 111 ± 21,4A

d 6,8 ± 0,34A
a 4,1 ± 0,13B

c 18,6 ± 0,1A
a 12,8 ± 0,6B

c 

ELD 173,6 ± 43,2A
ab 210,9 ± 32,6A ab 5,2 ± 0,15A 

ab 4,9 ± 023A
a 14,3 ± 1A

c 15.0 ± 0,3A
b 

SYN 117,5 ± 6,5A b 190,2 ± 29,5A
abc 5,5 ± 0,09 Aab 4,7 ± 0,11B

ab 17,4 ± 0,7A
ab 14,4 ± 0,6B

b 

BDA 137 ,3 ± 7,5A ab 151,8 ± 23,2A
abc  5,2 ± 0,14A

ab 4,3 ± 0,27A
bc 15,6 ± 0,8A

bc 12,2 ± 0,4A
c 

NMA 116,2 ± 29,9A
b 140,6 ± 8,9A

bcd 4,6 ± 0,45A 
b 5,10 ± 0,06A

a 16,1 ± 0,3A
a 17,2 ± 0,6A

a 

UNV 122,5 ± 4,2A
b 98 ± 12,7A

d 5,4 ± 0,06A
ab 5,2 ± 0,09A

a 14,8 ± 0,3A
a 15,3 ± 0,6A

b 

 

Soluble solids varied significantly among the studied potato clones within each growing season (P < 0.05). During the (NCS), 

NMA and SLN had the lowest and the highest soluble solids content with 4.6 and 6.8 °Brix respectively. However, during the 

(RCS), the lowest and the highest values were obtained by SLN and UNV with 4.1 and 5.2 °Brix respectively. Therefore, 

during the (RCS) and (NCS), TSS was 6%-47% and 14%-25% compared to NMA and SLN respectively. Soares et al., (2016) 

reported that soluble solids of cultivar Ágata, commercially obtained in the city of Recife-Brazil, and harvested at full 

physiological maturity attained 5.75%. 

Functional quality 

Total carotenoids, lycopene, total phenolic, flavonoids and total vitamin C content of the studied potato genotypes are 

presented in Table 2. Total carotenoid content varied significantly between potato clones within each growing season (P < 

0.05). During the (NCS), UNV and SYN exhibited respectively the lowest and the highest total carotenoids content with 0 and 

13.2 mg beta carotene equivalent/kg fw and values were 25%-230% higher compared to Spunta. SYN showed the highest 

total carotenoids during both the (RCS) and the (NCS). Total carotenoids values in the (RCS) were 43% higher in SYN 

compared to SLN. During the (NCS), no carotenoids were detected in UNV. However, only SLN tubers from (RCS) 

accumulated carotenoids. Total carotenoids varied also significantly between the growing seasons (P < 0.05). Significant 

effects were only detected in BDA and NMA where the total carotenoids content was higher in (NCS) with respect to (RCS). It 

has been reported that yellow and  dark yellow fleshed potato tubers accumulate higher total carotenoid content (100 and up 

to 1000 µg/100 g fw) as compared to white fleshed tubers (50-100 µg/100 g fw) (Ezekiel et al., 2013). 

Total phenolic content varied significantly between potato clones within each growing season (P < 0.05). During the (NCS), 

total phenolic content ranged from 583 to 1339.4 mg GAE/kg fw in ELD and SYN respectively and values were 6%-129% 

higher compare to ELD. However, during the (RCS), values ranged from 548.6 to 1546.9 mg GAE/kg fw in SYN and Spunta 

respectively and values were 16-181% higher compared to SYN. Additionally, significant differences between the growing 

seasons were detected (P < 0.05). In clones’ spunta, ELD and NMA, total phenolics content was higher in the (RCS) 

compared to (NCS). However, in clone SYN, total phenolic was higher in (NCS) compared to (RCS). The total phenolic 

content in Spunta, ELD and NMA was 147%, 148% and 13% higher in (RCS) compared to (NCS) respectively. However, in 

SYN, values were 144% higher in (NCS) compared to (RCS).  
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Total flavonoids content varied also significantly (P < 0.05) between potato clones within each growing season. During the 

(NCS) values ranged from 693.4 to 2629.2 mg RE/kg fw in SLN and NMA respectively and flavonoids content was 2%-280% 

higher compared to SLN. However, (RCS) values ranged from 1091 to 3642.2 mg RE/kg fw in BDA and ELD respectively and 

flavonoids content was 9%-233% higher compared to BDA. Significant differences (P < 0.05) between the growing seasons 

were also detected. In SLN, ELD, SYN and BDA, flavonoid content was higher in (RCS) compared to (NCS). The flavonoids 

content in SLN, ELD, SYN and BDA was 71%, 122%, 163% and 54% higher in (RCS) compared to (NCS). White fleshed 

potato cvs had phenolic content ranging from 369.1–527.2 µg/g and yellow fleshed had lower content ranging from 237.7–

407.0 µg/g. It has been also reported that purple- or red-fleshed cultivars had three to four times the concentration of phenolic 

acids of white fleshed cultivars (Ezekiel et al., 2013). 

 

Table 2: Total carotenoids, lycopene, total phenolics, flavonoids and total vitamin C content of the studied potato 

genotypes. Values represent the mean of three replicates ± standard deviation. Means followed by the same 

superscripts in the same line are not significantly different (P < 0.05). Means in the same column followed by the 

same lower case letters are not significantly different (P < 0.05). 

 

 
Total carotenoids 
(mg β-ca E/kg fw) 

 

Total phenolics 
(mg GAE/kg fw) 

Flavonoids 
(mg RE/kg fw) 

Vitamin C 
(mg/kg fw) 

Cropping seasons 

Cultivar NCS RCS NCS RCS NCS RCS NCS RCS 

Spunta 4.00 ± 2.5A
a 0.0 ± 0.0A

c 624.8 ± 150B
c 1546.9 ± 106.9A

a 701.3 ± 68.47A
a  823.3 ± 143.9A

b  197.55 ± 8.83A
ab 245.55 ± 17.61A

a 

SLN 5.0 ± 1.5A
b 6.33 ±1.3A

b 667.4 ± 70A
bc 757.8 ± 95A

bc 231.1± 37.34B
b 396.6 ± 66.3A

c 144.3 ± 17.1A
b 211.51 ± 17A

a 

ELD 1.66 ± 0.7A
bc 0.0 ±0.0A

c 583.6 ± 60B
c 1449.3 ± 212.4A

a 544.5 ± 62.6B
ab 1214 ± 86.7A

a 224.67 ± 8.8B
a 289.33 ± 16.5A

a 

SYN 268,3 ± 43,9A
a 9.1 ±0.5A

a 1339.4 ± 102A
a 548.6 ± 23.3B

c 237.0 ± 36.60B
b 624.3 ± 92A

bc 216.6 ± 21.7B
ab 272.48 ± 26.31A

a 

BDA 10.1 ± 1.0A
a 0.0 ±0.0B

c 619.5 ± 38.9A
c 913.8 ± 218.3A

b 236.1± 36.1B
b 363.6 ± 35.1A

c 231.18 ± 45.7A
a 286.48 ± 46A

a 

NMA 11.76 ± 1.0A
a 0.0 ±0.0B

c 787.93 ± 50B
b 892.54±52.2A

bc 876.3± 317.2A
a 979 ± 239.3A

ab 173.78 ± 27.6B
ab 255.62 ± 20.7A

a 

UNV 0.0 ± 0.0A
c 0.0 ±0.0A

c 807.4 ± 63A
bc 639±86.6A

bc 537.3± 181.9A
ab 398.3 ± 47.8A

c 181.04 ± 19.15B
ab 261.04 ± 27.8A

a 

 

Total vitamin C content varied significantly (P < 0.05) between potato clones within each growing season. The (NCS) values 

ranged from 144.3 to 231.2 mg/kg fw in SLN and BDA respectively. However, in (RCS) no significant difference was detected. 

Total vitamin C content was 20%-60% higher compared to SLN in the (NCS) and was 6%-36% higher compared to SLN in the 

(RCS). Significant differences (P < 0.05) were also detected between the growing seasons. In ELD, SYN, NMA and UNV, total 

vitamin C was higher in (RCS) compared to (NCS). Total vitamin C in ELD, SYN, NMA and UNV was 28%, 25%, 47% and 

44% higher in the (RCS) compared to (NCS) respectively. Tamasi et al., (2015) assessed the content of vitamin C of potatoes 

from the high Tiber valley area. The content of vitamin C was higher in Kennebec and Sifra (1.27 to 1.38 g/kg f. dw) as 

compared to Daytona and Volare (1.04-1.10 g/kg f. dw). 

Antioxidant activity       

The hydrophilic and lipophilic antioxidant activity of the studied potato genotypes determined using the TEAC assay is 

presented in Table 3. The hydrophilic and lipophilic antioxidant activity varied significantly (P < 0.05) between potato clones 
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within each growing season. During the (NCS), HAA values ranged from 216.3 to 381.2 µM Trolox/100 g fw in Spunta and 

UNV respectively and LAA values ranged from 107 to 196 µM Trolox/100 g fw in BDA and Spunta respectively. However, 

during the (RCS), HAA values ranged from 237.9 to 435.4 µM Trolox/100 g fw in NMA and UNV respectively and LAA values 

ranged from 101.8 to 182.4 µM Trolox/100 g fw in SYN and Spunta respectively. During the (NCS), HAA and LAA were 24%-

76% and 3%-83% higher compared to Spunta and BDA respectively. During the (RCS), HAA and LAA values were 2%-83% 

and 2%-80% higher compared to NMA and SYN respectively.  

Significant differences between the growing seasons in HAA and LAA values were also detected (P < 0.05). In Spunta and 

UNV, the highest HAA values were detected in (RCS) compared to (NCS). However, regarding LAA, significant effect (P < 

0.05) was only detected in SLN in which value in (NCS) was significantly higher compared to (RCS). The HAA in UNV and 

Spunta was 14% and 87% higher in (RCS) compared to (NCS) respectively. However, the LAA in SLN was 85% higher in 

(NCS) compared to (RCS). Hesam et al. (2012 reported that the % inhibition at 50 mg/mL, ranged from 91.36 to 94.10% in 

Salavan, Agria and Sante potato cultivars.  Lee at al. (2016) reported that  

Table 3 Hydrophilic and lipophilic antioxidant activity of the studied potato genotypes determined using the TEAC 
assay. Values represent the mean of three replicates ± standard deviation. Means followed by the same superscripts 
in the same line are not significantly different (P < 0.05). Means in the same column followed by the same lower case 

letters are not significantly different (P < 0.05). 

 
                          HAA                                                      LAA 

                                           (µM Trolox/100 g fw) 
 

Cropping seasons 
Cultivars NCS RCS NCS RCS 

Spunta 216,3 ± 26,2
B

c 405,9 ± 18,3
A

ab 196,3 ± 36,0
A
a 182 ,41±13,41

A
a 

SLN 310,8 ± 3,9
A

ab 291,5 ±53,57
A

cd 188,9 ± 8,5
A
a 101,86±11,91

B
c 

ELD 321,9 ± 7,7
A

ab 321,0 ±8,42
A

c 119,6 ± 7,2
A
b 123,09±9,92

A
bc 

SYN 268,3 ± 43,9
A

bc 302,7 ±4,10 
A

cd 107,9 ± 8,9
A
b 101,75±8,96

A
c 

BDA 361,9 ± 23,7
A

a 351 ,7 ±2,79 
A

bc 107,9 ± 6,3
A
b 103,70±8,88

A
c 

NMA 324,6 ± 28,4
A

ab 237,9 ±21,69
A

d 131,6 ± 13,8
A
b 139,02±4

A
b 

UNV 381,2 ± 14,8
B

a 435,4 ±14,19
A

a 110,8 ±5,24
A
b 116,39±5,91

A
bc 

 

potato cultivar Hongyoung had the highest ABTS radical scavenging activity of 121.39 mg AAE/100 g dried samples, however 

Superior and Seohong exhibited lower ABTS radical scavenging activities of 80.64 and 71.88 mg AAE/100 g, respectively. 

Additionally, there was a higher ABTS radical scavenging activity in colored potato with respect to white-fleshed potato 

cultivars. 

CONCLUSION 

The effect of genotypic differences was more pronounced on the agronomic attributes and functional quality with respect to 

seasonal variations. The tested potato genotypes under both trials exhibited similar horticultural performances and tuber 

quality. We suggest that the production issued from the (NCS) will contribute to the balance of the demand/price of this 

strategic agricultural produce not only in Tunisia but also in other highlands worldwide. 
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