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ABSTRACT 
 
The acceptability of potatoes for processing as French fries and chips is largely 
dependent on the quality of the end products. Processing industry is totally 
dependent on the quality parameters of tuber to satisfy the increasing demand of 
customers. As result, 12 exotic potato genotypes were screened for French fries 
and chips. The results revealed that for French fries, genotypes CIP-28 and CIP-18 
showed good color, flavor, taste, texture and overall acceptability of French fries, 
while the genotypes CIP-3, CIP-10 and CIP-34 showed poor sensory traits. In fried 
chips, CIP-5, CIP-18, CIP-20 and CIP-28 gave the good results regarding color, 
flavor, taste, texture and overall acceptability of fried chips. CIP-4 genotypes color 
was somewhat low, but all other sensory traits were good. CIP-22 genotype 
showed poor traits followed by CIP-7. This screening is helpful to the ongoing 
efforts to select the best genotype for the emerging processing industry of 
Pakistan. 
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INTRODUCTION 
 
Potato (Solanum tuberosum L.) is an important vegetable 
crop and is a good source of balanced food. It possesses 
79% water, 18% carbohydrates, 2% protein, 1.2% 
minerals, and a number of vitamins (Ahmad et al., 2011). It 
supplies more energy per hectare compared to any other 
food crop of the world (Amdie et al., 2017).  It is used as 
staple food in most of the European countries as it is 
consumed fresh and processed form, that is, French form 
and chips. French fries and fried chips of potato are 
continuously increasing in most of the Asian countries 
including Pakistan (Brown, 2005).  

Besides cooking consumption, the use of potatoes as a 
raw material in the processing industry has significantly 
increased (Iritani, 1981). At present, the most essential 
characteristics of potatoes production are tubers qualities 
(Brown, 2005). Thus quality traits of potatoes including 
color, flavor taste, texture and more dry matter etc. should 
be taken into account to achieve the demand of consumers 
and processing industries. Organoleptic traits, such as 
flavor, texture etc. of finished products should be suitable 
to consumers. Consumers would ready to buy oily or soggy 
French fries. On the other hand, consumers do not like to 

eat products that are bitter due to excessive level of toxic 
compounds inherent in some cultivars (Kabira and 
Lemaga, 2003). Some genotypes/varieties are not suitable 
for processed products, such as French fries or fried chips. 
It is essential for researchers to evaluate and suggest to 
farmers only those varieties with good quality products 
(Kabira and Lemaga, 2003). 

Despite the growing demand of yield and quality for 
processing, no potato variety has been developed locally, 
which fulfills the criteria for yield and processing quality 
traits. Viewing the consumer’s requirement, it is essential 
to evaluate the genotypes with high yield and quality traits 
(Connor et al., 2001). Therefore, the present study was 
undertaken to evaluate and select the potato genotypes, 
which have high yield, better quality traits and suitable for 
growers and processing food industrialists of Pakistan. 
 
 
MATERIALS AND METHODS 
 
The experiment was carried out at Plant Genetic Resource 
Institute (PGRI) at National Agriculture  Research  Centre
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Table 1: Sensory traits of potato genotypes for French fries. 
  

Genotypes code Color Flavor Taste Texture Over all acceptability 

CIP-3 5.92 fg 5.45 d 5.45 f 6.37 cd 5.15 e 

CIP-4 6.47 cde 6.30 bc 6.52 bcd 6.55 bc 6.55 c 

CIP-5 6.62 cd 6.15 bc 6.70 bc 6.45 cd 6.50 c 

CIP-7 6.50 cde 5.45 d 5.44 f 5.27 g 6.05 d 

CIP-10 5.47 g 4.90 e 6.47 cd 6.24 de 5.00 e 

CIP-14 6.27 def 6.37 bc 6.40 d 6.05 e 6.50 c 

CIP-17 6.94 bc 6.45 b 6.80 b 7.35 a 6.90 b 

CIP-18 7.35 ab 7.45 a 7.70 a 7.40 a 7.75 a 

CIP-20 6.22 def 6.00 c 6.05 e 6.72 b 6.55 c 

CIP-22 6.00 ef 6.00 c 6.00 e 6.22 de 6.22 cd 

CIP-28 7.70 a 7.85 a 7.90 a 7.60 a 7.85 a 

CIP-34 4.85 h 5.55 d 5.35 f 5.60 f 5.05 e 

LSD value 0.50 0.43 0.29 0.25 0.33 
 

Means sharing same case letter in a column, do not differ significantly at P 0.05. LSD = Least significant difference. 

 
 
 (NARC) Islamabad, Pakistan during November 4, 2016 to 
July 2017. Twelve exotic genotypes, which were imported 
from International Potato Centre, Peru were sown in a 
RCBD (Randomized Complete Block Design) with three 
replications where plant × plant and row × row distance 
was kept at 25 and 65 cm, respectively. The  recommended  
dose of fertilizers, that is, nitrogen 250 kg, phosphorus 125 
kg and potassium 125 kg ha-1 was applied. All the 
phosphorus, potassium and half dose of nitrogen were 
applied at the time of sowing, while the remaining was 
used at 1st and 2nd earthing up. Crop was visited regularly 
during growing season. Irrigation and other plant 
protection measures were carried out when required. The 
exotic genotypes used in this study were CIP-3, CIP-4, CIP-
5, CIP-7, CIP-10, CIP-14, CIP-18, CIP-20, CIP-28, CIP-34, 
CIP-17 and CIP-22. 

Mature crop was harvested and tubers of each genotype 
were kept separate for yield and quality traits. For French 
and fried chips, potato tubers were brought to NARC food 
sciences Product Development Institute (FSPDI). For 
French fries, potato tubers were washed in running tape 
water before and after peeling; slicing was dried on 
blotting paper. Uniform slices were cut with stainless steel 
cutter (5 cm length and 0.1cm width). Slice sample (500 g) 
of each genotype was fried in cooking oil (500 ml/sample 
commercially refined Dalda) for five minutes and then 
transferred in to the labeled separate plates. Same 
procedure was adopted for fried chips except slicing 
blades. 
 
 
Statistical analysis 
 
The collected data were analyzed using Chi square test and 
analysis      of     variance    at     5%      probability      level  
(O'Mahony,1982). 

RESULTS AND DISCUSSION 
 
Sensory evaluation is an essential criteria for quality 
judgment in product development and to congregate the 
consumer requirements. Any product must give pleasure 
and satisfaction to the consumers if it has to be a part of 
their eating behavior. Potato is an important vegetable and 
has potential for use in the processing industry in Pakistan. 
Consequently, French fries prepared from potato were 
appraised for various characters. Result pertaining to 
sensory evaluation of the French fries (12 genotypes) and 
fried chips were evaluated by rating on a nine point 
Larmond scale 1977.  

Color is one of the most important physical parameters 
to select the food that influences consumer perception and 
can be the reason for the rejection of particular product. 
Among 12 genotypes, CIP-18 and CIP-28 showed the best 
color of French fries followed by CIP-17 (Table 1). 
However, CIP-17 was also at par with CIP-18, but 
significantly differed with CIP-28. While poor French fries 
color was noted in CIP-34 genotype followed by CIP-10 
and CIP-3 (Table 1). In the case fries chips, CIP-5, CIP-18, 
CIP-20 and CIP-28 genotypes showed best color of fries 
chips. CIP-4 genotype was also at par with CIP-5, CIP-18 
and CIP-20 genotypes. While inferior color of fried chips 
was observed in CIP-34 genotype followed by CIP-7, CIP-3 
and CIP-10 genotypes (Table 2). It has been stated that the 
color of potato French fries and fried chips depends on the 
reducing sugar contents of the potato tubers. Our results 
are in line with those of Abong et al. (2009) who reported 
that different cultivars showed significant differences for 
French fries color. Potato tubers showed dark fries at high 
reducing sugar levels (Anonymous, 2018), which is 
disliked by the consumers. Similarly, Pritchard and Adam 
(1994) and Rodriguez et al. (1997) recorded somewhat 
relationship    between   non-reducing  sugars  and potato  
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Table 2: Sensory traits of potato genotypes for fried chips. 
  

Genotypes code Color Flavor Taste Texture Overall acceptability 

CIP-3 5.50 de 3.52 h 5.40 c 5.55 c 5.55 c 

CIP-4 6.37 b 6.90 a 7.00 a 7.05 a 7.05 a 

CIP-5 6.60 ab 6.95 a 7.10 a 6.55 b 6.85 ab 

CIP-7 5.00 f 5.00 f 4.47 e 4.45 e 4.70 d 

CIP-10 5.30 e 5.40 e 4.55 e 5.30 d 5.65 c 

CIP-14 6.00 c 6.15 c 5.35 c 5.45 cd 5.50 c 

CIP-17 5.62 d 5.60 d 5.50 c 5.45 cd 5.45 c 

CIP-18 6.60 ab 6.40 b 7.05 a 6.88 a 6.90 a 

CIP-20 6.60 ab 6.27 bc 6.47 b 6.45 b 6.55 b 

CIP-22 3.95 h 3.52 h 4.15 f 4.60 e 4.05 e 

CIP-28 6.65 a 7.05 a 7.15 a 7.00 a 7.10 a 

CIP-34 4.67 g 4.50 g 5.10 d 5.40 cd 5.40 c 

LSD value 0.25 0.17 0.19 0.16 0.30 
 

Means sharing same case letter in a column, do not differ significantly at P 0.05.  LSD = Least significant difference. 

 
 
tubers fries color. The percentage of sugar present in 
potatoes significantly affects the color of potato fries 
(Coffin et al., 1989; Cipar et al., 1990; Reeves et al., 1990). 
Similarly, Pandey et al. (2004) and Marwaha (1998) stated 
that the fries color was affected by reducing sugar content 
and dry matter of potato tubers. The difference in color of 
French fries and fried chips among genotypes in this study 
might be due to the genetic characters of the genotypes. 

In French fries flavor, CIP-18 and CIP-28 obtained the 
best flavor, followed by CIP-17, CIP-4, CIP-5 and CIP-14 
genotypes (Table 1). Poor flavor was noted in French fries 
of CIP-10, followed by CIP-3 and CIP-34 genotypes (Table 
1). In fried chips, CIP-4, CIP-5, CIP-14 and CIP-28 showed 
the best flavor, followed by CIP-18 and CIP-20 genotypes 
(Table 2). While poor flavor was noted in CIP-3 and CIP-22 
genotypes, followed by CIP-34 genotype (Table 2). The 
difference among genotypes regarding French fries and 
fried chips flavor might be due to starch the content in the 
tubers. Potato French fries and chips flavor is controlled by 
starch present in potatoes tubers, and potatoes varieties 
having more starch showed good flavor (Zaehringer et al., 
1967). But Sayre et al. (1975) argued that reducing sugar 
and dry matter also affect the processed products of 
potatoes. Genetic characters of genotypes also affect the 
flavor of fried products of potatoes. Pardo et al. (2000), 
Jansky (2008) and Abong et al. (2009) reported that 
varietal sensory traits including flavor of fried chips and 
French fries significantly varied among genotypes due to 
their genetic makeup.  

With regard to French fries taste, the best taste was 
observed in CIP-18 and CIP-28 genotypes, followed by CIP-
4, CIP and CIP-17 genotypes (Table 1). Poor taste was 
observed in CIP-34, CIP-7 and CIP-3 genotypes, followed 
by CIP-20 and CIP-22 genotypes (Table 1). In case of fried 
chips, CIP-4, CIP-5, CIP-18 and CIP-28 genotypes recoded 
good taste, followed by CIP-20 genotype (Table 2). CIP-22 

genotype showed poor taste, followed by CIP-7 and CIP-10 
genotype (Table 2). While for French fries texture, CIP-17, 
CIP-18 and CIP-28 genotypes showed best texture, 
followed by CIP-20 and CIP-4 genotypes (Table 1). CIP-34 
genotype recorded inferior texture, followed by CIP-10, 
CIP-14 and CIP-22 genotypes (Table 1). During fried chips, 
CIP-4, CIP-18, and CIP-28 genotypes maintained good 
texture, followed by CIP-5 and CIP-20 genotypes (Table 2). 
CIP-7 and CIP-22 genotypes showed poor texture of fried 
chips, followed by CIP-10, CIP-14, CIP-17 and CIP-34 
genotypes (Table 2). Texture is also controlled by starch 
content of potatoes (Van Marle et al., 1997). It gives 
firmness to texture of processed products of potatoes. 
Poor texture of French fries and fried chips may also be 
affected by sugar content of potatoes as reported by 
Adams (2004) that potatoes having high sugar content 
showed poor/soft texture after cooking. But Pandey et al. 
(2004) and Marwaha (1998) described that texture of fries 
were also influenced by reducing sugar content and dry 
matter of tubers. For French fries, more dry matter 
contents are suggested. Potatoes having high dry matter 
showed mealiness when processed (Mehdi et al., 2008).  

In general acceptability of French fries, CIP-28 and CIP-
18 genotypes recorded the best results, followed by CIP-
17. CIP-10, CIP-3 and CIP-34 showed the lowest value in 
this regard, followed by CIP-7 and CIP-22 genotypes (Table 
1). While in the case of fried chips, CIP-4, CIP-5, CIP-18 and 
CIP-28 genotypes gained good overall acceptability 
followed by CIP-20, which was also at par with CIP-5 
(Table 2). Genotype CIP-22 showed lowest over all 
acceptability, followed by CIP-7 and CIP-3, CIP-10, CIP-14, 
CIP-17 and CIP-34 genotypes (Table 2). The low overall 
acceptability might be due to total sugars in these 
genotypes. Kabira and Lemaga (2003) confirmed that 
more content of sugar in potato genotypes resulted in dark 
frying    color   and   these   were   bitter  in  taste, which is  
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unacceptable to consumer and in the production of French 
fries.  
 
 
Conclusion 
 
Having considered the most critical characteristics 
including color, flavor, texture, taste of the French fries and 
fried chips prepared from the 12 genotypes, CIP-28 and 
CIP-18 were suitable for processing into French fries and 
fried chips, while CIP-4 and CIP-5 CIP-18 were suitable for 
fried chips. The National Potato Research Centre (NARC) 
should therefore ensure adequate production and 
distribution of these cultivars to farmers for supply to 
processors. 
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