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Introduction

Potatoes are an important non-cereal largest staple 
food crop after rice, wheat and maize worldwide 

and more than 100 million people of the worldwide 
consume potatoes daily (IPC, 2016). Potatoes are 
grown in an estimated 125 countries throughout the 
world including China, India, Java, Ukraine, Pakistan 
etc. (IPC, 2016; Zhang et al., 2017). Potatoes 
provide different types of nutrients and vitamins 
(Kärenlampi and White, 2009). They are source of 

different minerals like iodine (I), copper (Cu), iron 
(Fe), potassium (K), manganese (Mn), phosphorous 
(P), zinc (Zn), magnesium (Mg) and calcium, (Ca) 
(USDA, 2014).

Based on USD Anutrient profile data, baked 
potatoesare good source of vitamin B6, vitamin 
C, folate and niacin (USDA, 2014; USDA, 2015). 
However, the quantity of vitamin Cand other 
nutrients may differ greatly depending on cultivars, 
soil condition, environment and storage conditions 
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(Singh et al., 2009). Various investigations showed 
that there is more retention of fat soluble vitaminsin 
potatoes during heat-processing. Augustin et al. 
(1978) recorded more retention of vitamin C, 
riboflavin, thiamin, folic acid, niacin and vitamin B6 
in whole baked, boiled and baked in microwave.

Currently, there is an increase awareness of consumers 
regarding nutrition and health and they demand better 
food with high quality in short time. But the major 
challenge is to reduce as much as possible acrylamide 
levels in fried potatoes and maintaining intact their 
sensorial properties and low oil content. Similarly, 
better quality intern of organoleptic properties like 
taste, color, flavors are also important parameters 
among researchers (Akilen et al., 2016). 

Among several methods of potatoes, baking is known 
as a reliable and alternative to frying because it has 
good potential like other potatoes product. Baked 
potato products like chips are being sold by different 
manufacturers.If an individual requires quick meal 
that has little to no maintenance, baked potatoes 
are good option. They are low-priced, delicious, and 
a wellsubstitute to hamburgers and French fries 
(Blessington et al., 2010).

Keeping this in view, the present study was carried 
out where 11 exotic genotypes were grown to evaluate 
their yield performance and better baking quality.

Materials and Methods

The experiment was carried out at Plant Genetic 
Resource Institute (PGRI), National Agriculture 
Research Centre (NARC) Islamabad, Pakistan 
during November 4, 2016 to July 2017. Eleven exotic 
genotypes 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 65cm, respectively. The recommended 
dose of fertilizers i.e. nitrogen 250 kg, phosphorus 
125 kg and potassium 125 kg ha-1was applied. All 
the phosphorus, potassium and half dose of nitrogen 
were applied at the time of sowing while remaining 
was used at 1st and 2nd earthing up. Crop was visited 
regularly during growing season. Irrigation and 
plant protection measures were carried out when 
required.

Potato baking method
Medium size, healthy skinned, without sprouted, 
non-green potato tubers were selected, washed, dried 
and tagged potato tubers were wrapped in aluminum 
foil and put it in baking tray in baking oven at 400°C 
for almost 30 mints for perfect baking. Bearable hot 
potatoes were served to the panelist.

Observations
Following observations were recorded during 
experimental trials.

Sprouting percentage
It was calculated by following formula:

Plant height (cm)
For plant height, 5 plants of each genotype were 
selected randomly in each replication and their height 
was measured from base to top with the help of a 
meter rod and then averaged.

Number of tubers per plant
To count the number of tuber per plant, 5 plants from 
each genotype selected randomly in each replication 
were selected and their tubers were counted and then 
averaged.

Average tuber weight per plant (g)
For tuber weight, 5 plants of each genotype from each 
replication were selected randomly and their tubers 
weight was noted with the help of digital electrical 
balance and then averaged.

Shape of the tuber
For shape of tuber, tubers of 5 plants of each genotype 
from each replication were observed visually and 
shape of tuber recorded.

Tuber skin type
For tuber skin characteristics, tubers of 5 plants of 
each genotype from each replication were observed 
carefully and their skin type was noted.

Tuber flesh color
For tuber flesh color, tubers of 5 plants of each 
genotype from each replication were observed 
carefully and their flesh color was noted.
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Number of eyes
For number of eyes, tubers of 5 plants of each genotype 
from each replication were observed carefully and 
their eyes were noted and then averaged.

Sensory evaluation
Sensory evaluation for color, taste, flavor, texture and 
overall acceptability were checked.

For this, 10 expert of food technologist from 
department of Food Science Research Institute 
(FSRI), NARC, Islamabad assessed the baked potato 
samples. The food panelists were served with 100 g 
of each sample of baked potatoes and instructed to 
taste and evaluate the sample using an evaluation 
sheet. Sensory attributes assessed included color, 
taste, flavor, texture and overall acceptability. A 
9-point Larmond scale with 1 representing ‘dislike 
extremely’ and 9 representing ‘like extremely’ was 
used for the evaluation. Panelists were also given the 
option to make general comments about the samples. 
Unsalted cracker and water were supplied to panelists 
for refreshing their palates before tasting subsequent 
samples.

Proximate analysis 
Proximate analysis was carried out for moisture %, dry 
matter, specific gravity, ash %, total sugar, reducing 
sugar and non-reducing sugar by following standard 
procedures.

Statistical analysis
For yield and yield traits, data were analyzed statistically 
by applying a computer package program MSTAT-C 
(Freed and Eisensmith, 1989) and comparison was 
made using Duncan’s Multiple Range (DMR) test at 
5% probability level. For quality analysis, data were 
analyzed usingChi square testat 5% probability level 
(O’Mahony,1982).

Results and Discussion

Plants emergence is a significant factor of any crop 
that affects stand establishment, population dynamics 
of crop and helps towards the final yield. Maximum 
sprouting were recorded ingenotype CIP22 (100%) 
followed by CIP13 (95%), howeverCIP3, CIP8, 
CIP17, CIP19, CIP22 and CIP30 genotypes were 
also statistically similar to CIP22Figure 1. While 
genotype CIP7 showed minimum sprouting (70%), 
which was statistically similar to CIP12, CIP28 and 

CIP34 genotypes (80%) (Figure 1). In case of plant 
height, CIP28 genotypeproduced maximum plant 
height (70.00 cm) followed by CIP17 genotype 
(Figure 2). Minimum plant height was observed in 
CIP8 (31.60 cm) followed by CIP13 and CIP19 
genotypes. The results regarding number of tubers/
plant revealed that followed by CIP7 (18.0 tubers) 
(Figure 3). Genotypes CIP3 and CIP17produced 
minimum number of tubers/plant (8.0 and 8.1 tubers, 
respectively). 

Figure 1: Germination of potatoes genotypes.

Figure 2: Plant height of potatoes genotypes.

Figure 3: Number of tubers per plant.

In potatoes, tubers weight has an important role 
in yield. It is revealed that maximum average 
tuber weight was obtained from CIP28 and 
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CIP34genotypes (494.5 and 488.3 g respectively) 
followed by CIP7 and CIP17 (Figure 4). While 
minimum tubers weight was recorded in CIP12 (39.8 
g) followed by CIP3. Results regarding the number 
of eyes per tuber showed that more number of eyes 
per tuber was recorded in CIP7 genotype (7.0 eyes 
per tuber) followed by CIP3, CIP13, CIP17 and 
CIP22 genotypes (Figure 5). While CIP19 and 
CIP28 produced minimum number of eyes (4.0 to 
4.4 eyes per tuber). Results showed that round shaped 
tuber potatoes were recorded in CIP3, CIP7, CIP17, 
CIP22, CIP28 and CIP34 (Table 1) Oval shaped 
tuber potatoes were observed in CIP13 and CIP31. 
While, CIP8 genotype produced oblongshaped 
tubers. Most of the genotypes (CIP3, CIP8, CIP12, 
CIP17, CIP19, CIP22 and CIP31) produced yellow 
to light yellow tubers skin color (Table 1). CIP7 had 
red skin color while CIP13 brown color. CIP28 and 
CIP34 produced tubers of cream color skin. The 
results of study showed that white flesh color tubers 
were recorded in CIP3, CIP7 and CIP34 genotype. 
Yellow to light yellow flesh color tubers were noted 
in CIP8, CIP12, CIP13, CIP17 and CIP31. While 
cream flesh colored potato tubers were produced by 
CIP19, CIP22 and CIP28 (Table 1). 

Figure 4: Average tuber weight per plant.

Sensory evaluation is some essential criteria for quality 
judgment in product development and to congregate 
the consumer requirements. Among 11 genotypes, 
CIP28 obtained maximum acceptance point (7.1 out 
of 8) followed by CIP7, CIP13and CIP22 genotypes 
(Table 2). Minimum acceptance points were recorded 
for CIP19, CIP8 and CIP31 genotypes. In baked 
potato flavor, CIP28 produced the best flavor followed 
by CIP13, CIP17, CIP19, CIP22, CIP31 and CIP34 
genotypes (Table 1). Less umber of acceptance points 
in flavor was noted in CIP3, CIP7, CIP8 and CIP12 
genotypes (Table 2).

Table 1: Tuber color, flesh color and tuber shape.
Genotypes Tuber color Tuber  flesh color Tuber shape
CIP 3 light yellow white round 
CIP7 red white round 
CIP8 light yellow light yellow oblong
CIP12 light yellow light yellow rein form
CIP13 brown yellow oval
CIP17 light yellow yellow round 
CIP19 yellow cream round oval
CIP22 yellow cream round
CIP28 cream cream round
CIP31 cream white round
CIP34 light yellow light yellow oval

Table 2: Color, taste, flavor, texture and overall 
acceptability of potatoes genotypes.
Genotypes Color Taste Flavor Texture Overall 

Acceptability
CIP 3 6.5 6.0 5.6 5.7 6.0
CIP7 6.8 6.1 5.9 5.5 5.8
CIP8 5.7 5.9 5.9 5.6 5.7
CIP12 6.6 5.8 5.8 5.9 6.1
CIP13 6.9 6.5 6.5 6.1 6.4
CIP17 7.4 6.5 6.6 6.8 6.5
CIP19 5.6 5.9 6.1 6.1 6.0
CIP22 6.8 6.5 6.3 6.0 6.4
CIP28 7.1 6.8 7.1 6.8 6.9
CIP31 5.8 6.3 6.4 6.4 5.9
CIP34 6.3 6.1 6.4 6.1 6.1

In case of baked potatoes taste, good taste was 
observed in CIP28 followed by CIP13and CIP17 
genotypes (Table 2). Poor taste was observed in 
CIP3, CIP12 and CIP7genotypes. While in case of 
baked potatoes texture, CIP17and CIP28 genotypes 
showed good texture followed by CIP31 genotype 
(Table 2). CIP7 and CIP8 genotypes recorded 
inferior texture followed by CIP3 genotype. Data 
regardingproximate analysis of potato genotypes 
showed that CIP34 genotype had lowest moisture 
contents compared to all other genotypes. Maximum 
moisture percentage was recorded in CIP12 (Table 
3). Alike, lowest dry matter content was recorded 
in CIP19 while more dry matter was observed in 
CIP17 and CIP28 and same trend was observed in 
case of ash content. In potatoes quality parameters, 
the specific gravity is very important because it shows 
the dry matter or solid contents of potatoes. More 
specific gravity was recorded in CIP17 and CIP28.
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Table 3: Proximate analysis of potato genotypes.
Genotype Moisture % Dry mater (%) Specific gravity Ash % Total sugar (%) Reducing sugar (%) Non reducing sugar (%)
CIP 3 77.00 18.80 1.09 1.22 1.77 0.94 0.95
CIP 7 78.21 81.59 1.09 0.93 3.09 1.18 2.81
CIP 8 81.22 18.78 1.07 0.88 3.08 1.58 2.17
CIP 12 87.11 12.76 1.05 0.78 3.03 1.14 2.45
CIP 13 81.56 18.33 1.06 0.88 1.82 0.95 0.88
CIP 17 82.54 20.44 1.35 1.02 2.98 0.90 1.6
CIP 19 82.56 17.33 1.09 0.74 2.22 1.68 0.62
CIP 22 81.15 18.74 1.06 0.98 3.06 2.28 1.05
CIP 28 79.07 20.91 1.38 1.03 2.98 0.93 1.7
CIP 31 81.66 18.34 1.07 0.89 1.66 0.48 1.08
CIP 34 70.06 18.85 1.13 1.06 1.45 0.85 0.6

Total sugar percentage was more in CIP7 and CIP8 
followed by CIP12 and CIP22 (Table 3). While 
minimum total sugar was observed in CIP31. The 
appropriate level of reducing sugar level was noted 
in CIP17 and CIP28 while lowest was recorded in 
CIP34 genotypes. While in case of non-reducing 
sugar, CIP12 showed highest percentage of non-
reducing sugar while lowest was observed in CIP19 
genotype. In overall acceptability of baked potatoes, 
CIP28 and CIP17 genotypes recorded the best 
results followed by CIP22, CIP12, CIP13and CIP34 
genotypes (Table 2). Genotypes CIP7, CIP8 and 
CIP31 showed lower overall acceptability. 

Figure 5: Number of eyes per tuber.

The improvement in sprouting shows better vigor of 
potato tubers. Bugarcic et al. (1997) and Abbasi et 
al. (2004) reported diverse sprouting among various 
varieties of potatoes. In potato tubers, the process of 
sprouting is influenced by exterior (temperature and 
moisture) as well as interior factors (physiological 
maturity and dormancy) present within the seed 
tuber (Abbasi et al., 2004). As external factors were 
alike but the variations recorded here in sprouting, 

might be due to internal factors. This dissimilarity in 
emergence can be ascribed to the tubers dormancy 
controlling factors that might have played a key role 
in expressing the least values of emergence (Abbasi 
et al., 2004). Eaton et al. (2017) who reported 
difference in plant height of different potatoes 
genotypes and might be due to plant genetic makeup 
and environmental effects. Similar results were also 
reported by Luthra et al. (2005), Schittenhelm et al. 
(2006). It is presumed that the differences in plant 
height among various genotypes may be due to 
combined effects of plant genetics, nutrient status of 
soil and agro-environmental conditions, under which 
the plants were grown. It seems that CIP28 and 
CIP17such genetic character that enabled them to 
took energetic start and absorbed more food resources 
in form of mineral nutrients, moisture and solar 
radiations during early and entire growing season and 
resulted more height (Figure 2).

The difference in number of tubers per plant depends 
on genetic makeup of plant, canopy development and 
environmental conditions. Our results are in line with 
(Subarta and Upadhya, 1997) and Eaton et al. (2017) 
who described that number of tubers depends on 
plantgeneticmakeup and environmental conditions. 
Stolen and tuberilisation processes is affected by 
genetic makeup and environmental factor (Subarta 
and Upadhya, 1997). Tubers weight might be because 
their genetic inheritability. Kumar et al. (2004) 
reported that different cultivars had various traits 
and differed greatly from each other (Kumar et al., 
2004). Furthermore, large size/weight tubers may be 
due to fast emergence of plantsand improved growth 
of plants (Patel et al., 2008). In tuber potatoes, a set 
of external quality traits like tuber shape, eye depth, 
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skin and flesh color are crucial aspects for consumers, 
as they are immediatelyobvious while making the 
purchase and may also impact processing quality 
(Werij, 2011).

Tuber shape is control by large number of characters, 
which consider the ration between length and width; 
it differs round to oblong, oval etc. (van Eck, 2007; 
Werij, 2011). The most easily visible traits of potato 
tubers are the tuber skin and flesh color. Similarly, the 
skin color of potatoes is affected by or controlled by 
numbers of genetic factors that (van Eck et al., 1994). 
The flesh color of potato also plays an important 
role in its evaluation. Likewise, color of potato flesh 
differs significantly but normally purple to white. It 
is because of two different pigments (carotenoids 
and anthocyanins) that accumulate and give color 
to potato (Lewis et al., 1998). If potato has blue, 
red or purple color, it has more concentration of 
anthocyanin (Hung et al., 1997). Acylated glucosides 
gives purple to radish color in potatoes (Brown, 2005; 
Lachman et al., 2009). Sensory assessment is an 
indispensablecriterion for superiorityof any product 
to congregate the customer requirement. Any product 
must offer satisfaction and pleasure to the clients if it 
has to be a part of their eating behavior.

Color is one of the most important physical 
parameters to select the food, which influences 
consumer perception and can be the reason for 
the rejection of particular product. Pritchard and 
Adam (1994) and Rodriguez et al. (1997) recorded 
somewhat relationship between non-reducing sugars 
and potato tubers fries color. Percentage of sugar 
present in potatoes significantly affects the color of 
potato fries (Coffin et al., 1989; Cipar et al., 1990). 
Potato tubers showed dark fries at high reducing 
sugar levels which is disliked by the consumers. 
Alike, Pandey et al. (2004) a stated that the potatoes 
color was affected by reducing sugar content and 
dry matter of potato tubers. The difference in color 
of genotypes in this study might be due to genetic 
characters of genotypes. Kumar et al. (2004) said that 
the quality of potato tubers is also affected by the 
level of sugars, because at high temperature Maillard 
reaction occur which leads to interaction between 
reducing sugars (glucose and fructose) and free 
amino acid which ultimately affect the color, flavor 
and it has also been related to acrylamide formation 
in fried potato products. Amount of sugar in potato 
tubers depends upon several factors which include 

genotype, environmental conditions, agronomical 
practices and several post-harvest factors including 
storage (Kumar et al., 2004). The difference among 
genotypes for flavor is might be due to starch content 
in tubers. Potato flavor is controlled by starch present 
in potatoes; 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 products of potatoes. Pardo et al. (2000), Jansky 
(2008) and Abong et al. (2009) stated that varietal 
sensory traits including flavor significantly varied 
among genotypes due to their genetic makeup. 

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 baked potatoes may also be affected by 
sugar content of potatoes as reported by Adams 
(2004) who described that potatoes having high 
sugar content showed poor/soft texture after 
cooking. But Pandey et al. (2004) and Marwaha 
(1998) described that texture of fried potatoes were 
also influenced by reducing sugar content and dry 
matter of tubers. Potatoes having high dry matter 
showed mealiness when processed (Mehdi, et al., 
2008). 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 unacceptable to 
consumer.

Conclusions and Recommendations

Genotypes CIP17 and CIP28 recorded suitable 
plant height, more tuber with average tuber weight, 
baking quality, yield, yield related traits and overall 
proximate quality as well. These genotypes can be 
cultivated and processed for baked potatoes.
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