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Abstract

The aim of this study was to determine nutritional composition of six varieties and four potato clones grown in Rwanda
to understand their potential utilization in food applications. The experiment was arranged in Completely Randomized
Design (CRD). The proximate composition and minerals were determined using standard methods. Collected data were
subjected to Analysis of Variance (ANOVA) using SAS version 9.2. Means separation was done using Tukey’s test at
5% level of significance. Potato composition ranged from 73.07-79.55% for moisture content, 16.90-22.33% for total
carbohydrates on fresh wet basis (FWB), 0.68-1.08% for crude ash FWB, 0.09-0.22% for crude lipids FWB, 1.82-
2.84% for crude protein FWB and2.06-2.96% for crude fibers FWB. Minerals FWB ranged from 4.41-10.21 mg/100g
for calcium, 13.40-23.99 mg/100g for magnesium, 0.53-1.06 mg/100g for iron, 0.12-0.37 mg/100g for zinc, 400.00-
593.73 mg/100g for potassium and 41.19-74.83 mg/100g for phosphorus. Orthogonal contrast showed that clones had
lower fibers, higher crude ash and higher lipids than varieties on average. On average varieties had lower zinc, more
iron and more phosphorus than clones. There was a positive correlation between Mg and Fe, Mg and K, Mg and P, Fe
and P, Zn and K as well as between K and P. Potatoes in this study had different nutrients in different proportions for
both clones and varieties and they can be used as source of nutrients in formulation of different diets.
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INTRODUCTION 85% for potatoes and 50% for cereals(Burke,
2016). On dry weight basis potato protein is
Potato production and consumption in Rwanda comparable to the one of cereals, superior to
has been increasing steadily since the other roots and tubers and it is low in fat(FAO,
beginning of the last decade. Rwanda is the 2008). Potato is the second source of calories
fifth potato producer in Africa and the thirtieth in Rwanda after cassava and the average
in the world (FAO, 2008;National Potato consumption is 125 kg per person per year, it is
Council, 2016).The production was 957,198 in the first in Africa and the sixth in the
2000 and 1,789,623 tonnes in 2010 (Stoneet world(FAO, 2008). The world potato average
al., 201; National Potato Council, 2016). In consumption is 31.3 kg per capita, while Africa
2011 production was 2,171,518 tonnes and 2, is at 13.9 kg per capita(FAO, 2008). Potato
225,080 tonnes in 2014 (National Potato consumption in Rwanda is above the average
Council, 2016).The main potato producing area of global consumption, it is the main supplier
in Rwanda is northwest of the country due to of nutrients in Rwandan diet and it is consumed
its favorable climate and soil. Potatoes produce by people from different socio-economic
more protein and calories than any other crop classes.
per unit area, unit time and unit water(FAO, Potato is the main source of macro and
2008; Burke, 2016). One hectare can produce micronutrients which play a big role for the
two to four times of grains and requires a nourishment of the body. The main
smaller amount of water than cereals (FAO, components  of  potatoes are  water,
2008; Burke, 2016). The edible to non-edible carbohydrates, proteins, ash and low amount of
ratio is higher for potato than for cereals being lipids. The highest proportion of chemical
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composition of potato is made of water which
is at around 80% and the remaining 20% is
made of dry matter(Burke, 2016). High
moisture content is responsible for perishability
of potatoes. The dry matter of potatoes is
mainly dominated by carbohydrates where
starch can be as high as 60 to 80% of the total
dry matter(FAO, 2008). Carbohydrates are
made of starch, non-starch carbohydrates and
sugars. Carbohydrates especially starch and
sugars are source of energy for brain and their
presence spares the use of protein for energy
and reserved for body building. Potatoes with
high dry matter have high energy and are good
for manufacturing different potato products
with high yield (Vreugdenhil et al., 2007).
Potatoes contain fibers which are types of
carbohydrates comprising all plant materials
that are not digested by digestive enzymes.
Crude fibers are made of cell wall and
intracellular components of potato tuber like
cellulose, hemicellulose, pentosane and pectin,
while dietary fibers are made of insoluble and
soluble polysaccharides of cell wall along with
lignin and resistant starch (Vreugdenhil et al.,
2007). Fermentation of fibers in intestine
produces short chain fatty acids and butyric
acid is one of them and it was revealed for
defense against colon cancer (Lister and
Munro, 2000). Moreover, dietary fibers have
been reported to have numerous benefits like
regulating blood lipid levels, controlling blood
glucose, and increasing satiety which is related
to weight loss(Food and Nutrition Board,
2005).Recommended total fibers is 38 and 25 g
per day for men and women of 19 to 50 years
respectively(Food and Nutrition Board, 2005).
Fibers are important in human body and potato
consumption contributes to the fibers required
by the body.

Potatoes contain low amount of protein with
high biological value. They are a source of
between 18 to 20 amino acids and some of
them are essential amino acids with biological
quality rounding to 70% comparing to the
whole egg(Lister and Munro, 2000).Moreover,
considering biological value of egg as 100,
potatoes have 90-100, while soya beans have
84 and beans have 73 (Donnelly and Kubow,
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2011).They have high amount of lysine and
less for sulfur containing amino acids
(methionine and cysteine) which limit their
nutritive value. They can be complemented
with food rich in sulfur containing amino acids
like cereals.

Potatoes contain lipids and ash at low
concentrations. Lipids in potatoes are very low
at the level of less than 1%(Burke, 2016).
Despite the low nutritional density of potato
lipids, they contribute to the palatability and
increases cellular integrity by mitigating in
tuber  membrane  permeability  during
storage(Singh and Kaur, 2009). Potato lipids
are cholesterol free with high unsaturated fatty
acids which are essential for human health
(Ramadan and Oraby, 2016). Moreover, potato
contain ash at the average of 1.1%(Donnelly
and Kubow, 2011). This is combination of all
minerals found in potatoes and they are in
different proportions. Nutritional content of
potatoes vary from one variety to another and
by agricultural practices.

Potatoes contain a good amount of a wide
range of minerals in different concentrations.
They contain both macro and micro minerals.
Macro elements are needed by the body in
amount exceeding 100 mg/day and micro
elements are required in less than 100mg a
day(Bhattacharya et al., 2016). Macro minerals
encompass calcium, potassium, phosphorus,
sodium, magnesium, sulfur and chloride, while
micro elements are copper, iron, zinc,
chromium, cobalt, iodine, molybdenum, and
selenium(Bhattacharya et al., 2016). Minerals
play different roles to maintain organism in
normal conditions. They are wused in
metabolism as cofactors in different enzymes
which are useful for biochemical pathways
(Soetanet al., 2010). The biological function of
macro and micro minerals was also reported by
Singh and Kaur(2009). Inadequate
consumption or lack of minerals in food leads
tomicronutrients deficiency and malfunction of
biological system.

Potatoes are staple food in Rwanda. They are
consumed all over the country in different
forms and they are among the highly consumed
food in many areas of the country by people

Volume 20, Issue 3, 2019


http://www.afst.valahia.ro/

Annals. Food Science and Technology

2019

afst__

AN

from different socio-economic classes. There
are many potato cultivars in Rwanda and new
ones are being generated due to the
advancement of potato breeding. However,
nutritional composition of Rwandan potatoes
was not investigated. It is important to
understand nutritional quality of Rwandan
potatoes in order to predict their contribution in
the diet. The objective of this study is to
investigate macronutrients and minerals of
selected potato varieties and clones grown in
Rwanda.

MATERIALS AND METHODS

Potato tubers were procured from Busogo
farm of the University of Rwanda in Musanze
district, Northern Province of Rwanda situated
at 1°33°26”" S and 29°32’39°°E. The area is
made of Andosol which is volcanic soil. The
annual mean temperature is 16.2°C with rain
fall  of 1420 mm (Climate-Data.Org,
2016).Potato seeds were procured from
Rwanda Agriculture Board (RAB) and grown
in standard cultural conditions in the year
2016/17. Laboratory experiment was arranged
in Completely Randomized Design (CRD) with
three replications where treatments were
assigned to the experimental units completely
at random. Randomization was done without
any restrictions. Cultivars used included six
varieties which are Gikungu, Kigega, Kinigi,
Kirundo, Mabondo, and Sangema and four
clones such as CIP399075.22, CIP392617.54,
CIP393251.64 and CIP399062.115. Laboratory
analysis was conducted at the University of
Rwanda in Rwanda and at Egerton University
in Kenya.

Sample preparation

About one kilogram of undamaged fresh potato
tubers of 40 mm diameters and above was well
washed in portable water, comminuted into
small particles and sundried for one day. They
were then milled into powder, kept in clean dry
containers and refrigerated (4+2) °C for further
analysis. Potato powder was carefully
homogenized and used for chemical analysis
and the results were converted in fresh weight
basis by adopting the method of Reiling
(2011).
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Proximate analysis
The method suggested by CIP (2006) was used
for moisture content. Nine potatoes of
processing size were sliced and thoroughly
mixed. There after aboutl0 g were weighed in
a crucible with three replications and heated in
forced air oven at 80°C for 72 h. The moisture
content was calculated using the formula
below:
Moisture content %
Fresh weight — Dry weight

x100

Fresh weight

Crude protein content was analyzed using
Kjeldahl method and the percentage of protein
was calculated from nitrogen content
(Nx6.25)(AOAC, 2000). Crude fat was
analyzed using Soxhlet extraction apparatus
and petroleum ether (B.P. 40-60°C) as
extracting solvent for 8 hours(AOAC, 2000).
Ash content was obtained by incinerating 2 g
of sample in muffle furnace at 600°C for 4
hours(AOAC, 2000). Crude fibers consisted of
weighing about 2g of sample which wastreated
withl1.25% sulfuric acid and 1.25% sodium
hydroxide ~ for 30 minutes successively,
followed by filtration, overnight oven drying at
105°C and incineration at 600°C for 4
hours(AOAC, 1995). Carbohydrates were
determined by subtracting form 100 the sum of
other proximate components. That is %
carbohydrates = 100- (%Moisture content +
%Crude protein + % crude ash + %Crude
lipid).

Minerals analysis

The method described by AOAC (2000) was
used. Amount of 5 ml conc. HNO3; and 1ml
conc.HCIO4were used to digest 1 g of sample.
They were allowed to stand closed overnight at
room temperature to predigest the sample and
thereafter placed in oven at 100°C for 8 hours
and cooled to room temperature in fume hood.
Atomic absorption spectrophotometer (Thermo
Jarrell Ash Corporation model 6) was used for
analysis of calcium, iron, zinc, and magnesium.
Flame spectrophotometer (Flame photometer
model 410, United Kingdom) was used for
potassium and UV/visible spectrophotometer
(JENWAY 7315) for phosphorus.
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Statistical analysis

Data were subjected to analysis of variance
(ANOVA) and means separated by the Tukey’s
test at 5% level of significance using Statistical
Analysis System (SAS version 9.2) with
General Linear Model (GLM) procedure(SAS
institute Inc., 2008). Strength of the association
between variables was analyzed using
Pearson’s  correlation  coefficient  and
orthogonal contrast was performed on varieties
vs clones.

RESULTS AND DISCUSSION

Moisture content of potatoes

Moisture content accounts for the highest
proportion in fresh potatoes. Moisture content
of potato cultivars tested in this study was
statistically significantly different at (P<0.05).
Orthogonal contrast showed than moisture
content of varieties did not differ significantly
from the one of clones on average. Moisture
content ranged from 74.07 to 79.55% as
presented in Table 1. Kirundo had the lowest
moisture content, while CIP392617.54 had the
highest moisture content. Average moisture
content in potatoes was reported to be 83.29%
(Liu, 2013). Norell et al. (2016) reported
moisture content of 75 to 85% which aligns
with this study. Similarly, four potato varieties
grown in four regions of Japan were reported to
have moisture content ranging from 78.09 to
82.98%(Sato et al., 2017). Moisture content is
influenced by variety, level of maturity,
growing location, seasonal effects, fertilizer
application and storage conditions (Norell et
al., 2016).Nitrogen fertilizer increases tuber
yield and moisture content (Ahmed et al.,
2009).Potatoes with low moisture content
below 80% are suitable for frying and
dehydrated products, while high moisture
content potatoes are for canning (Marwaha et
al., 2010).Moisture content of varieties did not
differ from clones and they can be used
interchangeably. Potatoes with low moisture
content are high in dry matter which is an
indicator of good potato processing quality.
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Total carbohydrates of potatoes
Carbohydrates are the highest components of
potato after water. Carbohydrates of potato
cultivars tested in this study were statistically
significantly different at (P<0.05).Orthogonal
contrast showed that there was no significant
difference in carbohydrates content of varieties
and clones on average. Carbohydrates ranged
from 16.90 to 22.33% FWB as depicted in
Table 1. Kirundo had the highest total
carbohydrates, while CIP392617.54 had the
lowest. The results align with the ones of
Abong et al. (2009)who reported carbohydrates
ranging from 16.34 to 19.74% FWB. A study
conducted on four potato varieties from four
different areas in Japan showed carbohydrates
of 14.25 to 19.16% FWB(Sato et al., 2017).
Similarly, Donnelly and Kubow (2011)reported
a wide range of carbohydrates from 10 to 30%
FWB. Carbohydrates in potatoes are mainly
dominated by starch and other components are
in small amount and they are the main source
of energy. High amount of carbohydrates is
associated with high dry matter which is a good
indicator of potato for processing and a source
of calories for consumers. An average person
requires between 2000 to 2500 kcal per day
(Singh and Kaur, 2009). A boiled potato
contains 72-75 kcal (Singh and Kaur, 2009).
Four kilograms of potatoes are enough to cover
calories and energy requirement per day (FAO,
2008).Total carbohydrates of varieties and
clones of this study did not differ. They had
relatively high amount of carbohydrates which
is a good indicator for processing and high
calorie reservoir.

Crude protein of potatoes

Potato protein is relatively in low amount with
high biological value. Potato protein of
cultivars tested in this study were statistically
significantly different at (P<0.05).Orthogonal
contrast revealed that protein content of
cultivars and clones did not differ significantly.
This study showed crude protein content
ranging from 1.82 to 2.84% FWB as presented
in Table 1. Gikungu had the lowest protein
content, while kigega had the highest amount
of crude proteins.
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Table 1. Major nutrients of potato in percentage of fresh weight

Cultivars Moisture Crude ash  Crude Crude Crude Carbohydrates

content lipids Protein fibers

Gikungu 79.07£0.59°  0.84+0.14 0.20+0.04 1.82+0.18° 2.55+0.21%9 18.09+0.61"

Kigega 78.88+0.33*  0.7520.09° 0.09+0.04° 2.84+0.13* 2.37+0.13"  17.74+0.30*
% Kinigi 76.12+40.39% 0.70+0.08° 0.18+0.04° 2.26+0.03°° 2.18+0.15%  20.74+0.38%
% Kirundo 74.07+0.18° 1.08+0.11a 0.18+0.05° 2.58+0.11* 2.79+0.17®  22.33+0.13
s Mabondo 76.3310.23® 0.80+0.09° 0.15+0.04° 2.54+0.13%* 2.62+0.12%°  20.18+0.21%¢
> sangema 77.07£0.44® 0.79+0.10c  0.1740.03° 2.32+0.11°° 2.96+0.07°  19.65+0.42*°

CIP399075.22  77.47+0.20® 1.03+0.08®° 0.21+0.03® 2.57+0.13* 2.06+0.10° 18.72+0.22"
8 CIP392617.54  79.550.20° 0.85:0.09 0.22#0.05° 2.48+0.13° 2.19+0.08"  16.90+0.15°
S CIP393251.64  76.67+0.48%° 0.84+0.07® 0.20+0.03*° 2.62+0.19®° 2.54+0.04%°% 19.43+0.44%°
O CIP399062.115 77.49+0.28% 0.68+0.07° 0.14+0.03% 2.23+0.15" 2.23+0.15°  19.46+0.30*

Minimum 74.07 0.68 0.09 1.82 2.06 16.90

Maximum 79.55 1.08 0.22 2.84 2.96 22.33

cVv 1.62 8.43 5.06 8.14 7.26 6.32

MSD 3.6629 0.2065 0.0258 0.5779 0.5207 3.5694

MSD: Minimum significant difference (Tukey at 5%), Means followed by the same letter in the column do not differ by

Tukey’s test at 5%.

The results agree with the study of Pal et
al.(2008)where protein content ranged from
1.70 %to 2.44 % FWB in eleven potato
varieties grown in India. A study conducted by
Sato et al.(2017) showed lower protein content
ranging from 1.37 to 1.92% FWB. Potato
protein ranges from 0.69 to 4.63% (Lister and
Munro, 2000). The average was reported to be
2% on wet basis and 8% on dry basis (Lister
and Munro, 2000; Stone et al., 2011).Liu
(2013) reported the average of potato protein to
be 2.57%. Protein content depends on genetics,
level of maturity and fertilizer application
(Ahmed et al., 2009). Nitrogen fertilizer
increases protein content(Ahmed et al., 2009).
Protein requirement is 0.8g/kg of body weight
per day(Singh and Kaur, 2009).Consumption
of 100g of boiled potatoes supplies 8-13% and
6-7% of FAO-WHO recommended daily
allowance for children and adults respectively
(Vreugdenhil et al., 2007).Protein content of
varieties did not differ from the ones of clones.
Potato is a reliable source of protein, both
clones and varieties can be used
interchangeably.

Crude ash of potatoes

Ash encompasses different types of minerals
which contribute both in nutrition and
metabolism. Ash content of potato cultivars of
this study were statistically significantly
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different at (P<0.05). Orthogonal contrast
showed that clones had significantly higher ash
content than varieties on average. The ash
content varied from0.68 to 1.08% FWB being
the lowest in CIP399062.115and the highest in
Kirundo as shown in Table 1. The average of
minerals in tubers was reported to be 1.1%
FWB(Donnelly and Kubow, 2011). Total ash
from eight Kenyan potato varieties was
reported to be 0.94% on FWB, while in fried
ones, it was 1.01 to 1.14% (Abong et al.,
2009).Stone et al. (2011)reported total ash of
four potato varieties from four different areas
of Japan to range from 0.88 to 1.03%. The
main contributors for the variation is related to
the genotype, soil characteristics, and fertilizer
application(White et al., 2009).Clones had
higher ash content than varieties and they can
all be considered in diet formulation.

Crude lipid content of potatoes

Potatoes contain very low amount of lipids.
High amount of potato lipid is concentrated
between the vascular ring and the peel and
thinly peeling is encouraged(Ramadan and
Oraby, 2016). Potato lipids of the studied
cultivars  were statistically  significantly
different at (P<0.05). Orthogonal contrast
showed a significant difference between
varieties and clones. On average clones had
higher lipid content than varieties. Lipid
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content ranged from 0.09 to 0.22% as
illustrated in Table 1. The highest amount was
for CIP392617.54, while the lowest was for
Kigega. The results align with the ones
reported by Lister andMunro (2000)where lipid
content of potatoes ranged from 0.02 to
0.2mg/100g FWB. However, they were lower
than the ones reported by Burke (2016)stating
lipid content of 1%.A study conducted on eight
potato varieties grown in Kenya revealed lipid
content higher than the findings of this study
ranging from of 0.38 to 0.53% FWB(Abong et
al., 2009).0n the other hand, Sato et al.
(2017)reported very low amount of lipid
content of four potato varieties grown in three
different areas of Japan ranging from 0.03 to
0.06%. Potato lipid is influenced by genotype,
agricultural practices, storage, cooking and
processing(Ramadan and Oraby, 2016). Lipid
content in potato is very low and its
contribution to the calorie is insignificant.
Around 75% of fatty acids of potato lipids are
polyunsaturated linoleic and they impart a
desirable flavour in cooked tubers (Ramadan
and Oraby, 2016). Fatty acid compounds like
glycolipids, phospholipids, sterols, tocopherols
and carotenoids have been reported as
components of potato lipids and for their health
benefits(Ramadan and Oraby, 2016). Clones
had more lipids than varieties and they can
both be considered in human diet. Potato lipids
though present in small amount, they
contribute to the protection of the body and
flavour of food.

Crude fiber content of potatoes

Fibers are plant materials that remain after
solvent extraction followed by digestion with
dilute alkali and acid. Crude fibers of potato
cultivars tested in this study were statistically
significantly different at (P < 0.05).
Orthogonal contrast revealed a significant
difference in fiber content between varieties
and clones. Clones had lower crude fibers than
varieties on average. They varied from 2.06 to
2.96 mg/100g FWB as presented in Table 1.
Sangema had the highest fiber content and the
lowest was for CIP399075.22.The results agree
with the ones reported by Lister and Munro
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(2000) where crude fibers of potatoes ranged
from 0.17 to 3.48%. Similarly, Liu (2013)
reported dietary fiber of 2.5% and Visvanathan
et al. (2016) reported dietary fiber of 2.7 and
1.4% FWB with and without skin respectively.
Amount of fibers may be related to the
genotype and agronomic factors. Dietary fibers
are not uniformly distributed but they are
higher in the skin than in the flesh and cooking
affects them by solubilizing pectin and resistant
starch (Vreugdenhil et al., 2007). It is
recommended to consume 14 g of fibers for
every 1000 calories (Madhu et al., 2017).
Fibers contribute to the bulk of feces, bind
undesirable materials such as mutagenesis,
carcinogen, and aids in digestion by creating a
favorable environment for valuable microflora
in the intestine (Visvanathan et al., 2016;
Madhu et al., 2017). Potato fibers revealed
defense against different types of cancer by
inducing apoptosis which is the annihilation of
abnormal cells (Lister and Munro, 2000;
Madhu et al., 2017). Numerous health benefits
are associated to dietary fiber and they include
but not limited to regulating blood lipid levels,
controlling blood glucose, hemorrhoids,
coronary heart diseases, and increasing satiety
which is related to weight loss (Food and
Nutrition Board, 2005; Madhu et al.,
2017).Varieties had high crude fibers than
clones which also have acceptable range of
crude fibers. Regular consumption of potatoes
can be helpful for digestion and protection
against different types of diseases.

Minerals content in potatoes

Minerals are inorganic nutrients which are
needed by human body in small amount.
Human body needs less than 1 to 2500mg a
day (Soetan et al., 2010).Potato minerals of
cultivars tested in this study were statistically
significantly different at (P<0.05). Orthogonal
contrast revealed that on average there was no
significant difference in calcium, magnesium
and potassium content of varieties and clones.
However, a significant difference was found
for iron, zinc and phosphorus. On average
varieties had higher iron and phosphorus than
clones, while clones had higher zinc content
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than varieties. This study revealed the amount
of calcium ranging from 4.41 mg/100g for
Kigega to 10.21 mg/100g for Mabondo,
magnesium from 13.40 mg/100g for
CIP393251.64 to 23.99mg/100g for Kirundo,
iron from 0.53 mg/100g for Kigega to 1.06
mg/100g for Kinigi, zinc from 0.12 mg/100g
for Gikungu to 0.37 mg/100g for Kinigi,
potassium from 400.00 mg/100g for
CIP399075.22 to 593.74 mg/100g for Kirundo
and phosphorus from 41.19 mg/100g for
Sangemato 74.83 mg/100g FWB for Kirundo
as presented in Table 2.The results agree with
the study of Furrer et al.(2018)who reported
mineral content of potatoes on average as 421
mg/100g for potassium, 57 mg/100g for
phosphorus, 23 mg/100g for magnesium, 12
mg/100g for calcium, 0.78 mg/100g for iron,
and 0.29mg/100g for zinc. Moreover, the
results align with the study of Pal et al. (2008)
except for potassium and phosphorus and they
reported 28.61 to 38.77mg/100g for potassium,
6.36 to 10.50 mg/100g for calcium, 15.23 to
29.36mg/100g for magnesium, 10.40 to 15.55
mg/100g for phosphorus, 0.35 to 1.49mg/100g
for iron, 0.51 to 0.88 mg/100g for zinc.
Minerals are not distributed equally in all parts
of the tuber. Calcium, potassium, magnesium,
iron, manganese, zinc and copper are more
concentrated in the skin than in the flesh (Singh
and Kaur, 2009). Potato skin holds 17% of total
zinc, 34% of calcium and 55% of iron and

concentration of phosphorus, copper and
calcium decreases from the periphery towards
the center of the potato tuber (Subramanian et
al., 2011). Potassium intervenes in prevention
of bruising, it is higher in skin and cell layers
nearing the skin than other parts of the tuber
and it increases with maturity (Vreugdenhil et
al., 2007). A research done in Canada showed
that one serving contributes 30 to 48%and 6 to
82% of recommended daily intake (RDI) of
macro and micro minerals respectively with
exception of calcium and sodium (Donnelly
and Kubow, 2011). Potato minerals were
widely distributed in varieties and clones and
they play an important role in human diet.

Correlation of minerals in potatoes

There was a significant correlation of minerals
in the studied cultivars. Correlations were
significant and positive between Mg and Fe,
Mg and K, Mg and P, Fe and P, Zn and K as
well as K and P as presented in Table 3.
Correlation of minerals in potatoes was also
reported by Subramanian et al.(2011).
Potassium and phosphorus were present in the
highest amount followed by magnesium, while
iron and zinc were in smallest amount. Mineral
content depends on genotype, minerals present
in soil and fertilizer application(White et al.,
2009). Minerals should be present in the soil to
facilitate plant uptake which in return are
absorbed by people once consumed.

Table 2. Mineral composition of potato in mg/100g of fresh tubers

Cultivars Ca Mg Fe Zn K P

Gikungu 5.59 +0.25"9  20.91+0.35™°  0.81+0.09°  0.12+0.03°  450.66+1.81°  63.11+0.76®
¢ Kigega 4.41+027°  18.36+0.33°  0.53+0.08"  0.20+0.05°  514.87+1.53" 47.86+0.51®
2 Kinigi 6.35+0.12b  19.45+0.37b™ 1.06+0.08°  0.37+0.04  509.72+1.45°  52.92+0.75"
S Kirundo 5.090+0.12°®  23.99+0.62°  0.96+0.09®  0.34+0.05® 593.74+1.56°  74.83+0.71°
> Mabondo 10.2140.31*  21.63+0.34™  0.59+0.07°  0.27+0.03°  565.93+1.55®  45.58+0.55d

Sangema 4.72+0.09%  21.70+0.38"°  0.96+0.04®  0.15+0.05" 417.63+1.50°  41.19+0.54°
,, CIP39907522  6.24+0.14°  18.34+0.39°  0.61+0.03"  0.30£0.03 400.29+1.71°  46.47+0.66"
L CIP392617.54  5.92+0.19"  16.49+0.39%  0.83+0.09* 0.19+0.03e  439.50+1.76"  46.45+0.31“
8 CIP3932.64 6.45+0.17°  13.40+0.26°  0.62+0.04°  0.18+0.04%"  409.70+1.45%  45.94+0.86“

CIP 399062-115 4.80+0.13°®  22.96+0.51®  0.87+0.09"  0.32+0.04” 578.79+1.83*  58.52+0.91"

Minimum 4.41 13.40 0.53 0.12 400.00 41.19

Maximum 10.21 23.99 1.06 0.37 593.74 74.83

cVv 6.37 6.98 5.86 4.80 3.85 8.35

MSD 1.1148 4.0305 0.1345 0.0342 55.029 12.787

MSD: Minimum significant difference (Tukey at 5%). Means followed by the same letter in the column do not differ by
Tukey’s test at 5%.
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Table 3: Pearson correlation coefficients (r) for minerals of potato tubers

Ca Mg Fe Zn K
Mg -0.77 NS
Fe -0.30NS 0.41*
Zn 0.16NS 0.35NS 0.30NS
K 0.15NS 0.60*** 0.19NS 0.59***
P -0.26NS 0.51** 0.37* 0.34NS 0.51**

NS: Not significant; *P < 0.05: Significant; ** P < 0.01: Highly significant; ***P < 0.001: Very highly significant.

CONCLUSION

Potato moisture content, total carbohydrates,
crude ash, crude lipids, crude protein, minerals
(calcium, magnesium, iron, zinc, potassium,
and phosphorus) were analyzed. The moisture
content in this study was low, while total
carbohydrates was high. There was no
significant difference in moisture content,
carbohydrates and protein content between
varieties and clones. Crude ash and crude lipids
were higher in clones than in varieties, while
crude fibers were higher in varieties than in
clones. Regarding minerals, there was no
significant difference in calcium, magnesium
and potassium of varieties and clones. Varieties
had higher iron and phosphorus, while clones
were higher in zinc. Considering nutritional
content of both varieties and clones, they are
good source of nutrients and they can be used
for processing of different potato products and
for preparation of different dishes. Selection
should base on individual cultivar rather than
considering them as groups.
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