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ABSTRACT

A study was conducted to evaluate processing attributes of different potato clones (genotype) and
their effect in chips quality in combination with different potato slice treatments in Bhaktapur,
Nepal from January to April 2018. Six potato clones (PRP 35861.18, CIP 384866.5, PRP
226267.11, CIP 388676.1, PRP 858676.1 and Desiree) were allocated in Randomized Complete
Block Design with four replications. Significant variation among the potato clones was found
with respect to dry matter and reducing sugar content. PRP 858676.1 showed the highest dry
matter whereas the lowest reducing sugar content was with CIP 384866.5. Variation in specific
gravity and total soluble solidwas not found statistically significant. Chips were prepared in
two factorial design with 3 replications, following the protocol of National Potato Research
Program. First factor was potato clones and the second factor was slice treatments viz; cold
water, 0.5% NacCl solution and warm water at 45°C. This study revealed significant variation in
chips colour, taste & flavour, crispiness, overall acceptability and recovery percent. Clone CIP
388676.1 with slices treated with cold water produced best quality chips while highest recovery
percent was given by PRP 858676.1 treated with warm water at 45°C. Superior quality of chips
was obtained with CIP 388676.1 followed by Desiree, CIP 384866.5 and PRP 858676.1. Thus,
potato clones CIP 388676.1, Desiree, CIP 384866.5 and PRP 858676.1 needs further evaluation
for chips quality and slice treatment with cold water should be recommended for good quality
chips production.
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INTRODUCTION

Processing is an important technique of postharvest management for increasing the
shelf life of product and making diverse products. Simply, it is a value addition function
of marketing which is a good source of income and employment. Major portion of potato
production is utilized in processing in many developed and developing countries. Processed
products have high demand (Khurana, 2005) and high market value which is far better than
value of raw products (Abbas, 2011). Potato is processed into different products like chips,
french fry, flakes, flour and frozen products. Potato chips are gaining popularity among the
Nepalese consumers due to the change in food habits, rapid urbanization, and attitude of
new generations for easy to prepare and ready to serve fast food (Gautam, Sharma & Khatri,
2016). However, the domestic chips production is not able to fulfil the increasing demand of
consumers towards chips.

Chips production in Nepal is still in an infant stage. Large amount of national currency
is spent for the import of chips every year. It is reported that approximately 48% chips
market of Nepal is contributed from Indian products. Chaudhary group contributes 32%
and local cottage industries 20% (MoAC, 2011). Lack of appropriate potato varieties with
processing attributes especially for chips making is one of the major reason for low production
of domestic produce (NPRP, 2017). For chips making purpose, potato should have certain
quality attributes like round to oval tubers, preferably 74 mm length, shallow eyes, higher



170 A. Gainju, A. K. Shrestha, S. Manandhar, K. P. Upadhyay and P. Bhattarai

dry matter (>20%) and low reducing sugars (<0.1% on fresh weight basis) so as to yield
chips of excellent quality (Kaur & Aggarwal, 2014 and Kaur, Sandhu & Aggarwal, 2012).
Currently, varieties recommended for table purpose are used for chips making resulting in
lower and inferior grade chips production. Most of the farmers and local entrepreneurs lack
the information regarding the effect of different slice treatments on chips quality parameters.
Thus, this study was conducted with aim of finding an appropriate potato varieties and an
effective slice treatment method for production of superior chips.

MATERIALS AND METHODS

A field trial of five promising potato clones namely PRP 35861.18, CIP 384866.5,
PRP 226267.11, CIP 388676.1 and PRP 858676.1 obtained from NPRP along with Desiree
as check variety was tested in Bhaktapur, Nepal from January to April 2018. The harvested
potato tubers were evaluated for processing attributes like dry matter, specific gravity,
reducing sugar and total soluble solid (TSS) in Randomized Complete Block Design
(RCBD) with 4 replications. For each replication 25 healthy and freshly harvested potato
tubers were allocated randomly. Dry matter content was determined by chopping and mixing
offive randomly selected tubers into small pieces and drying of 100-gram sample in hot air
oven at 80°C for first six hours and then at 65°C till constant weight was obtained (Kumar et
al., 2006). The specific gravity was determined by weighing randomly selected ten tubers in
Kern electric balance (0.1 - 6000 g) in air and water by using following formula:

Wtinair

Sp.gravity = Sp.Gravity of water at lab temp.
p-g Y Wtin air - Wtin water P Y P

The dry matter and specific gravity measurement was carried out at National Potato
Research Program (NPRP), Khumaltar, Lalitpur under Nepal Agriculture Research Council
(NARC). Similarly, reducing sugar content was measured following the protocol of di-
nitrosalicyclic colorimetric method (Miller, 1959) at Himalayan College of Agricultural
Sciences and Technology (HICAST), Kathmandu. Total Soluble Solid of potato tubers was
also measured at HICAST by using refractometer.

The chips of harvested potato tubers were prepared in Libali, Bhaktapur to study
the effect of clones (genotype) and slice treatments in chips quality. The experiment was
set up in two factorial design with three replications. The first factor was potato clones
and the second factor was different slice treatments viz; cold water, 0.5% NaCl solution
and warm water at 45°C. Five tubers of each potato clones suitable for chips making were
selected randomly for each replication. The texture and colour of potato chips vary with slice
thickness (Abong et. al, 2011). The tubers were peeled and cut into slices of 1.3 to 1.4 mm
thickness with a hand operated slicer. Uniformed and undamaged slices were washed 3-4
times with cold water until clear water was obtained. The slices were dipped in cold water
(water at room temperature), 0.5% NaCl solution and warm water at 45°C for 5 minutes. The
chips were prepared following the protocol of NPRP (2017). The slices were fried in refined
sunflower oil at 180°C for about 10 to 12 minutes. Hedonic ranking of chips for chips colour,
taste and flavour, crispiness and overall acceptability was done by panel of 17 members.
Prior to the assessment of chips quality the panalists were trained about the technique of
hedonic ranking. Chips recovery percent was determined by measuring the weight of potato
tubers and its chips produced. Chips colour was scored by panel on 1-9 scale based on
visual observation and comparing chips colour with standards references chart for potato
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chip colour provided by Ezekiel et al. (2003). The colour scale 1 denoted the darkest chip
colour and 9 scale denotes lightest chip colour. Similarly, taste and overall acceptability was
measured by using 1 - 9 scale. The chips crispiness was rated at 1-3 scales with 1-2 and 3,
corresponding to more crispiness, ideal crispiness and not crispiness enough respectively.

MS Excel 2007 was used for data entry, management and descriptive analysis. ANOVA
and DMRT were done using R 3.5.1 and R-Studio 1.1.453.0 version (R Core Team, 2017)
and significance level was defined at 5%.

RESULTS AND DISCUSSIONS

Processing attributes

The processing attributes of the potato clones are furnished in Table 1. Significant
variation was found in dry matter and reducing sugar content among the clones. PRP
858676.1(19.08%) showed the highest dry matter percent. The lowest reducing sugar
content was noted with CIP 384866.5 while the highest with PRP 226267.11. The variation
in specific gravity and TSS was found statistically non-significant. However, the highest
specific gravity was recorded with PRP 858676.1 followed by CIP 388676.1 and the highest
TSS with PRP 226267.11 followed by Desiree.

Table 1. Effect of genotypes on processing traits of potato clones in Bhaktapur, 2018

Treatment Dry matter (%) Specific gravity Reducing sugar TSS (°Brix)
(mg/100g)

PRP 35861.18 15.76 +0.78° 1.0635+0.008 43.4149.35° 4.92+0.01

CIP 384866.5 16.55 +0.86° 1.0643+0.009 27.1145.01¢ 5.04+0.25

PRP 226267.11 16.56 +£0.60° 1.0635+0.003 58.55+17.63¢ 5.33+0.53

CIP 388676.1 15.78+1.25° 1.0673+0.003 32.38+2.66% 5.085+0.35

PRP 858676.1 19.08+2.26° 1.0735+0.001 44.15+£2.08° 5.00+0.41

Desiree 15.17+1.00° 1.0648+0.002 33.6246.18" 5.25+0.29

F test * NS roxk NS

P value 0.0128 0.227 0.000754 0.494

CV (%) 8.08 0.58 20.029 6.44

LSD 2.01 0.01 12.04 0.5

Note: Significance codes: 0 “***°0.001 **°0.01 *°0.05 *."0.1 1, CV=coefficient of variation, LSD=least
significant difference

These results are similar with findings of Feltran et al. (2004) and Gautam et al. (2016)
who indicated processing qualities of tubers such as dry matter, specific gravity and reducing
sugars content varied according to genotypes. Dhakal et al. (2011) and NPRP (2016/17)
also reported the significant effect of genotypes on dry matter, specific gravity and quality
of chips. Gautam et al. (2016) reported that there is highly significant positive correlation of
dry matter with specific gravity while reducing sugars showed negative correlation with dry
matter and specific gravity but not at significant level which is similar to results obtained in
this study. Roy and Mukhopadhvav (2010) and Marwaha et al. (2008) reported significant
effect of genotypes in dry matter and hence the production of light colour chips by genotype
containing 21-24% dry matter (DM).

For chips making purpose, potato should have dry matter greater than 20% and
low reducing sugars (RS) (<0.1% on fresh weight basis) (Kaur & Aggarwal, 2014 and
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Kaur, Sandhu & Aggarwal, 2012). In this study, potato clone CIP 388676.1 containing
15.78+1.25% DM and 32.38+2.66 mg per 100g RS produced superior chips with respect
to colour, taste and flavour, crispiness and overall acceptability. The lower value of dry
matter in tested clones than recommended for processing might be due to early harvest and
prevailing climatic condition (Ezekiel et al., 2003) and the higher amount of reducing sugar
than recommended might also be due to early harvesting of crops resulting from the wilting
of plants by continuous heavy rainfall and flooding of field. Aggarwal, Kaur and Vashisht
(2017) observed significant differences in physico-chemical parameters among genotypes
which is in agreement with the results obtained in this study. Significant variation in recovery
percent among the genotypes was observed which agrees with the findings of Dhakal et al.
(2011).

Table 2. Effect of clones, slice treatments and their combination on qualities of chips
prepared from fresh tubers of promising clones in Bhaktapur, 2018

Treatments Colour Taste and Crispiness Overall Recovery (%)
Flavour acceptability

Clones (G)

PRP 35861.18  6.76+1.23% 6.47£1.57¢ 2.31+0.68* 5.84+1.67¢ 28.43+2.96°

CIP 384866.5 6.57+0.92¢ 7.29+1.03° 1.9+0.81° 6.55+1.06> 24.38+3.13¢

PRP 226267.11  6.96+1.08" 6.59+1.89¢ 1.96+0.87° 6.37+1.55¢ 23.8043.25

CIP 388676.1 7.84+1.120 7.73+£1.09° 1.57+0.7¢ 7.62+1.03* 22.55+4.924

PRP 858676.1  7.06+1.53° 6.71£1.57¢ 1.86+0.78° 6.76+1.66> 28.69+2.60°

Desiree 7.22+1.08° 6.71+1.6¢ 1.78+0.76" 6.84+1.54° 30.87+7.29°

FValue skokk skokk skokok skokk skokk

P value 1.28e-07 1.40e-10 8.07¢-09 1.30e-13 5.12e-14

CV% 15.18 14.51 29.07 15.86 7.96

LSD 0.42 0.39 0.22 0.41 1.73

Slices treatment with different water types (W)

Cold water 7.43+1.21° 7.21+1.34° 1.82+0.74° 7.00+1.53¢ 26.29+3.91°

0.5%Salt water ~ 6.9041.25° 7.29+1.26° 1.56£0.66¢ 7.13+0.98° 27.60+6.92¢

Warm water 6.87+1.16° 6.25+1.75° 2.31+0.8° 5.87+1.68° 25.47+4.15°

Ftest skokok skokokosk skokok skokk kok

P value 0.000205 5.18e-14 <2e-16 <2e-16 0.00376

CV% 15.18 14.51 29.07 15.86 7.96

LSD 0.3 0.28 0.15 0.29 1.22

Effect of clones and different slice treatment interaction (G*W)

WIGI1 7.76+1.09 7.0541.020<¢ 2.3540.49%<d 6.06+1.82¢ 27.1443 48

WIG2 6.59+1.00%f 7.59+0.62¢¢ 2.0540.66°¢ 6.5340.94%f 28.2441.28b

WIG3 7.24+1.09%¢ 7.17+1.88% 1.35+0.70" 7.3541.50e 29.9243.63%

W1G4 8.294+0.99* 8.124+0.93* 1.29+0.59' 8.32+0.81* 22.78+5.25¢h

WIGS 7.3541.32b¢ 6.12+1.41% 2.2940.59%¢d 6.29+1.61"%" 24.39+1.01¢fn

WI1G6 7.3541.22b¢ 7.18+1.13% 1.59+0.62 1% 7.4141.08%¢ 25.98+0.79%fe

W2G1 6.06+1.09" 6.88+1.055¢ 1.88+0.6d°" 6.53+0.75¢f 23.89+0.93fghi

W2G2 6.29+0.69° 71241118 1.18+0.39 7.060.75¢def 27.08+1.47cdef

W2G3 7.06+1.25b5¢ 6.88+1.730¢ 1.8240.73¢feh 6.59+0.87%f 20.43+2.48%
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W2G4 7.59+1.002 7.12+1.11% 240.61°%f 6.89+0.78 28.2041.29b
W2G5 6.77+1.64%" 7.88+0.93* 1.12+0.49! 8.06+0.93%® 18.42+3.12
W2G6 7.64+0.87% 7.35+1.320 1.35+0.49 7.65+0.9320 21.02+3hi
W3G1 6.471. £0.60%"  5.47+1.97¢ 2.7140.69° 4.94+1.78 31.41£1.99°
W3G2 6.82+1.01c¢f 6.65+1.00°¢ 2.47+0.72% 6.06+1.25¢%0 27.02+2.16%4f
W3G3 6.59+0.6%f 5.71£1.83¢ 2.7140.59° 5.18+1.38; 27.63£2.16%%
W3G4 7.64+1.27%® 7.94+0.97% 1.41£0.71&0 7.65+0.982 24.30+0.96%"
W3G5 7.05+1.64bc 6.12+1.62% 2.18+0.640c¢ 5.94+1.68n 40.47+0.372
W3G6 6.65+0.934f 5.59+£1.7° 2.41£0.71%¢ 5.47+1.55M 27.87+1.08b<
Ftest koK skokk skokk skokk skokk

P value 0.004761 5.99¢-09 <2e-16 8.76e-11 1.95e-14
CV% 15.89 19.56 32.58 18.60 8.803568
LSD 0.76 0.91 0.42 0.84 3.301657

Note: Significance codes: 0 “***°0.001 **°0.01 *’0.05 0.1 * 1

W1=Treatment with cold water, W2=Treatment with 0.5% NaCl, W3=Treatment with water at 45°C, GI=PRP
35861.18, G2=CIP 384866.5, G3=PRP 226267.11, G4=CIP 388676.1, G5=PRP 858676.1,G6=Desiree,
CV=coefficient of variation, LSD=least significant difference

Chips quality parameters

The chips quality parameters of the potato clones under different slice treatments are
shown in Table 2. Statistically significant variation was obtained in chips colour, taste and
flavour, crispiness, overall acceptability and recovery percent. CIP 388676.1 and its slice
treatment with cold water produced better chips colour.CIP 388676.1 was found to have
good taste and flavour followed by CIP 384866.5. Statistically, both slices treatment with
cold water and 0.5 % salt water were superior for taste and flavour of chips while inferior
result for taste and flavor was found with warm water treatment at 45°C.

Significantly higher crispiness was found in CIP 388676.1 and lower in PRP 35861.18.
The slice treatment with 0.5 % salt water produced the highest crispness and the lowest by
warm water. In aggregate the better quality chips having superior colour, taste and flavour and
crispiness is produced by slices of CIP 388676.1 treated with cold water. Further, significant
higher overall acceptability was also observed by the combination of CIP 388676.1 and
slice treatment with cold water. Among the clones, Desiree (30.87%) showed the highest
recovery percent and among the slice treatments, slice treatment with salt water at 0.5%
(27.60%) showed the highest recovery percent. Similarly, for combination of clones and
water treatment, slices of PRP 858676.1 treated with warm water at 45°C (40.47%) gave the
highest recovery percent.

Gautam et al. (2016) stated that the chips prepared with different slice treatments
influenced the overall acceptability. The slices treated with fresh water were statistically
superior and had the highest score of overall acceptability while slices treated with 0.5% NaCl
solution for 15 min has the lowest score of overall acceptability which was far below than the
acceptable score range which agrees with our result. The interaction of genotypes and slices
treatment also influenced the overall acceptability of chips. The slices of genotypes treated
with water produced superior chips with higher value of overall acceptability whereas slices of
same genotypes treated with 0.5% NaCl produced inferior chips with below acceptable range
of overall acceptability. Over concentration of NaCl might result soft and brown coloured
slices before frying and exo-osmosis resulted by prolonged dipping of slices might result
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unacceptable colour, taste and overall acceptability of chips after frying. Although the slices
were dipped in 0.5% NaCl solution just for 5 min in this study, the inferior type of chips were
produced with respect to colour, crispiness and overall acceptability. Kapadiyal, Makavana
& Kathiria (2018) studied the effect of hot water blanching treatment on quality of dried
potato slices. Among the potato slices subjected to blanching in hot water at temperature,
i.e., 60,70, 80, 90 and 100°C and blanching time, i.e., 2.0, 3.0, 4.0 and 5.0 min., slices treated
with 70° C for 2.0 min. was found to be best among all the treatment with optimum recovery
of potato slice, shrinkage percentage, rehydration ratio, reducing sugar, sucrose and total
phenol. Variation in quality of chips with water with different temperature was observed and
it is in agreement with findings of Kapadiyal, Makavana & Kathiria (2018).

CONCLUSION

From the study it can be concluded that the processing traits vary with genotype and
the different slice treatments in combination with genotypes also affect the quality of potato
chips. The highest dry matter percent and specific gravity was found in clone PRP 858676.1.
Reducing sugar was the least in CIP 384866.5 followed by CIP 388676.1 and Desiree.
However, the superior quality of chips was obtained from CIP 388676.1 followed by Desiree.
Slice treatment with cold water produced the best quality chips while slice treatment with
0.5% NaCl solution and warm water at 45°C produced inferior chips. CIP 388676.1 with slices
treated with cold water produced the best quality chips among all combinations. Regarding
the recovery percent, the combination of PRP 858676.1 and slice treatment with warm water
at 45°C produced the highest value. Thus, clones CIP 388676.1, Desiree, CIP 384866.5 and
PRP 858676.1 should be further evaluated for their chips quality. Slice treatment with cold
water is the most effective among these slice treatments and should be recommended for
good quality chips making. The effect of pre drying, postharvest treatments and storage
method and period on the chips quality of these clones should be studied. Besides, the quality
of French fries produced by these promising clones should be evaluated in future.
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