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Abstract

The present study was aimed at assessing some physicochemical changes of some potato tubers varieties locally stored. Three
potato varieties: Mumbi, Panamera and Jacob 2005 were purchased from farmers located in Mezam Division, North West Region
of Cameroon, immediately after harvest and, directly stored at potato farmers/vendors level for a period of 56 days. Potato
samples were then collected prior to analysis at 02 weeks’ interval from day 0 during the storage period. The physicochemical
parameters evaluated were weight loss, pH, sugar content, dry matter and moisture loss. From results, the weight loss of potato
increased during the storage period independently of the variety and the season. In rainy season, all the studied potato varieties
indicated similar (p>0.05) weight loss while in the dry season, a significant difference (p<0.05) was obtained between Jacob
2005 and Mumbi potato varieties. Water loss and weight loss of potato tubers had similar trend during storage. All the potato
varieties had similar (p>0.05) water loss irrespective to the season. The sugar content of potato tubers generally decreased at the
beginning of storage and increased by the end of storage. At the end of storage all the potato varieties presented similar sugar
content in dry and rainy seasons. The pH change was irregular with all the potato varieties during the storage period and seemed
analogous in dry season. Mumbi potato variety presented the lowest (p<0.05) value of pH during the dry and the rainy seasons
at the end of storage. There was a significant (p<0.05) decreasing of pH at the end of storage with Mumbi variety in dry season
and rainy season whereas, Panamera led to an increase in rainy season. In general, the physicochemical parameters of potato
tubers are affected by the season and especially water loss, weight loss and pH.
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1. Introduction

Potato (Solanum tuberosum) belonging to the Solanaceae family, is
a starch-rich tuberous crop and is known to be originated from the
Andes of South America [1]. It represents the third most important
food crop produced all over the world after rice and wheat [2].
In fact and especially in the urban areas, rising levels of income

are driving a “nutrition transition” towards more energy dense
foods, as part of that transition; demand for potato is increasing
[3]. Potato is then a popular staple food in many countries in the
world including Cameroon and is also an integral part of much
of the world's food supply. In Cameroon, it is ranked fifth behind
major staple crops (cassava, plantain, cocoyam/taro, and maize)
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and also considered as an important crop [4]. In Cameroon, potato
is produced in six of the ten regions of the country, mainly in the
Western Highlands agro-ecological zone, that is the West and
the North-West regions (altitude: 1000-3000 m above sea level),
providing a source of income for many [4,6]. It also represents
one of the most important income generating crops for more than
one farmer. It has been reported that the crop is assuming a cash-
food crop status with an annual tonnage reaching 150000 tones,
grown on 70000 ha of the national territory [7]. Nevertheless,
there has been significant increase in the production of potato in
Cameroon which is attributed to farmers’ technical efficiency and
improved varieties [8,9]. In fact, Over the last decade, national
potato production has increased from approximately 200,000
tons in 2011 to approximately 400,000 tons in 2020 [10]. This
is extensively promoted by the increasing demand of consumers
and a large exportation to neighbouring countries such as Gabon,
Equatorial Guinea, Chad and Central African Republic.

Potato is a carbohydrates rich food providing a good source of
dietary energy and some micro nutrients to consumers. It has high
protein quality and also high proteins content compare to other
root and tuber crops. The flesh is a rich source of antioxidants,
vitamin C, B1, B2, B6, B9 and contains some number of minerals
such as potassium, magnesium, phosphorus, calcium, iron, zinc
and selenium [14,15]. Potassium is the most abundant mineral in
potato (about 400 mg/100 g of fresh weight according to USDA)
and can vary between 150 and 1386 mg/100 g fresh weight [16].
One serving of boiled potatoes (150g) provides about 25% of
the vitamin C recommended dietary allowance (RDA) [15]. In
addition to vitamin C, it contains phytochemicals or bioactive
components such as carotenoids with antioxidant potential that aid
to improve the oxidative stress in human cells [14,17]. Equally,
potato has several health benefits due to its nutritive value and
phytochemical components [11,14]. Although endowed with high
nutritional value and health benefits, potato is a perishable crop.

After harvesting, the tubers suffer from post-harvest losses as
a result of physical, physiological or pathological factors. On

average, common losses throughout harvest and storage of
potatoes range from 2-40% [18]. During storage some biochemical
and physiological processes could take place leading to qualitative
and quantitative changes of tubers. Limited appropriate and tested
storage methods, as well as storing potato tubers in unsuitable
conditions are among the most common reasons of spoilage
after harvesting. In fact, factors that impact loss include storage
conditions such as temperature, absence of light, and humidity
[18]. However, the principal factors responsible for losses during
storage of potatoes include natural processes of the dormant but
living tubers which result in the conversion of starch in the tubers
into carbon dioxide and water, water evaporation from the tubers,
sprouting and infection by microorganism resulting in tuber decay
[19]. Ventilation, respiration, temperatures and relative humidity
are all crucial factors that play an important role in potato storage
[20]. Very limited research works or data are available on potato
storage in Cameroon in general and North-West region in particular.
Nevertheless, storage conditions must be closely monitored to
produce a marketable crop [20]. The quality of the stored potato
determines its quality on the market and subsequently on the table.
With the view to sensitise potato actors (farmers and vendors) and
to improve on the potato storage facilities, the aim of this study
was to assess some physicochemical changes of some potato
tubers varieties locally stored.

2. Material and Methods

2.1 Study Area

The study was carried out in Mezam Division, North West Region
of Cameroon (figure 1). Subdivisions involved were Bamenda
II, Bamenda III, Santa and Tubah. The Mezam Division covers
an approximate area of 200 km square and is situated between
9°58’16”N, 6°3’14”E and 10°14°16”N, 5°5°8”E. The study area is
characterised by a cool temperate-like climate, influenced mainly
by mountainous terrain and rugged topography. Average rainfall is
about 2400 mm, temperature average 23°C, ranging between 15 °C
and 32 °C. There are two main seasons: wet season, which starts
in March and ends in October, and dry season from November to
February [21].
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Figure 1: Location of Mezam Division
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2.2 Storage of Potato Samples and Collection

Study was carried out from April to May and from October to
December. These periods represent the beginning of the rainy and
dry seasons, respectively.

Three (03) varieties of potato samples namely Mumbi (local
variety), Panamera (imported variety) and Jacob 2005 (improved
variety developed by Institute of Agricultural Research for
Development (IRAD)) were used. The potato tubers were
purchased from farmers located in the study area immediately
after harvest and, directly stored for a period of 56 days (about
02 months). The stores were selected after a field visit in order to
identify store facilities used by potato farmers or vendors. They
were located in Santa (01), Bamenda II (03), Bamenda III (01)
and Tubah (02) sub-Divisions. Potato samples were then collected
prior to analysis at 02 weeks’ (14 days) interval from day 0 (first
day of storage) during the storage period.

2.3 Evaluation of Weight Loss (%)

Weight loss (%) was evaluated by the method described by Alam et
al. [2]. 5kg of potato tubers were weighed and stored. The weight
was then taken during storage. Weight loss (%) was obtained
through the following formula:

__(Initial weight of potato tubers —Weight of potato tubers during storage) x 100

Weight loss (%) =

Initial weight of potato tubers

2.4 Determination of Sugar Content (° Brix)

Randomly selected potato tubers (4 to 5 per sample) were peeled
and grated. The crude juice was extracted from the potato pulp by
pressure (squeezing). Two droplets of the obtained juice at 20 °C
were placed on the prism of an Eclipse refractometer and the value
read on the scale of the instrument and recorded.

2.5 Determination of pH

pH was obtained according to Feltran et a/ randomly selected
potato tubers (4 to 5 per sample) were peeled and grated [22]. 50
g of the pulp obtained were mixed with 100 mL of distilled water
and well homogenised. The mixture was then filtered. The pH
value was measured by introducing a digital pH-meter (HANNA
pHep) in the extract (filtrate) and the value recorded.

2.6 Determination of Dry Matter Content (%) and Moisture
Loss (%)

Dry matter was determined by the AOAC method [23]. Potato
tubers were sliced into small pieces. Stainless steel dish was
washed and dried in the oven at 105 °C for 1 hour, cooled in a
desiccator for 30 minutes and weighed (W0). A 20 g (W1) sample
of potato variety was weighed into a stainless-steel dish and dried
in the oven at 105 °C to constant weight (24 hours). It was then
removed and cooled in a desiccator for one hour and the weight of
dish with dried sample (W2) was recorded. The dry matter content
and moisture content loss (%) were calculated according to the
following formulas:

(W2 - W0) x 100

Dry matter (%) = w1

(W3-W4)x 100

Moisture (water) loss (%) = W3

W3: Moisture of the potato tubers at the beginning of the storage;
W4: Moisture of the potato tubers during storage

2.7 Data Analysis

Data obtained were analysed using the statgraphics Plus 5.0
package. They are expressed as means+SD and were submitted
to analysis of variance (one way ANOVA) and the means were
separated using the Fisher Test at 95% confidence level.

3. Results and Discussion

3.1 Physicochemical Composition of Potato Tuber Varieties at
the Beginning of Storage

The pH, sugar content, dry matter content and moisture content of
studied potato varieties at the beginning of storage are presented
in table 1. The Panamera variety had the lowest pH value amongst
all the varieties independent of the season but not significant
(p>0.05). Its sugar content was significantly (p<0.05) lower in the
rainy season. The Mumbi variety showed significantly (p<0.05)
the smallest and the greatest dry matter content during the rainy
and the dry season, respectively. The moisture content trend was
contrary to the dry matter content. The values of pH, sugar content
and dry matter were greater during the rainy season than that of
the dry season generally. The opposite trend was observed with
moisture content except that of Mumbi variety which was rather
higher in dry season. The high moisture content obtained during
the dry season could be due to the high humidity of the soil at the
beginning of the dry season and the growing of the plant during
the rainy season with high water content of the soil. The low sugar
content could be explained by dilution related to the high moisture
(water content).

The values of dry matter are similar to results achieved by
previous studies on various cultivars of potato and by using Spunta
variety [24,25]. Equally, the moisture (water) content values are
analogous to the ones achieved by Gamea ef al. with Diamond and
Santana varieties respectively but lower than the value reported
by Waseem et al. [14,26]. The sugar content values (expressed in
°Brix) obtained seem to be higher than 2.30-2.76% and are close
to 4.43-4.65%, results acquired from a previous study as total
sugars (TS) by using a colorimetric method and as total soluble
solids (TSS) with a refractometer, respectively [25]. However,
by using the refractometer, the TSS value (°Brix) is equivalent
to the percentage of sucrose (sugar) in a solution. From those
findings, the composition varied accordingly to the potato tuber
sizes, the variety and the cultivars. Other factors that influence the
dry matter of potato (and by implication the composition) include
maturity stage, growth patterns as influenced by nitrogen fertilizer
application, climate, soil and potassium fertilizer applications [27].
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Table 1: pH, Sugar Content and Dry Matter and Moisture of Potato Tuber Varieties at the Beginning of Storage

Parameters Season Jacob 2005 Mumbi Panamera

pH Rainy 6.13+0.00 a 6.11£0.01 ab 6.10£0.01 b
Dry 5.95+0.01 ab 5.9940.04 a 5.92+0.01 b

Sugar (°Brix) Rainy 4.33+0.28 a 4.66+0.28 a 3.66+£0.28 b
Dry 3.83+0.28 a 4.16+0.28 a 3.66+0.28 a

Dry matter (% FW)) Rainy 19.65+0.03 a 17.87+0.06 ¢ 19.55+0.03 b
Dry 18.85+0.92 b 20.42+1.05a 18.11+£0.95b

Moisture (% FW) Rainy 80.34+0.03 ¢ 82.12+0.06 a 80.44+0.03 b
Dry 81.14+0.92 a 79.57+1.05 b 81.88+0.95 a

(a,b,c): Values with the same letters in the same row are not significantly different (p>0.05); FW: Fresh Weight

3.2 Weight Loss During Storage

The weight loss of potato increased during the storage period
(figure 2) independently of the variety and the season. It is in
accordance with results previously observed by other authors who
indicated that the weight of tubers had a negative relation with
storage time [26]. During the rainy season, all the studied potato
varieties indicated similar weight loss while in the dry season, a

Dry season
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<
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significant difference (p<0.05) was obtained between Jacob 2005
and Mumbi potato varieties. In fact, the weight of tubers had a
positive relationship with their main dimensions [26]. Results
obtained could then be due not only to the tuber dimensions but
also to other factors including water loss, chemical and biochemical
reactions.

Rainy season
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Figure 2: Weight Loss (%) of Potato Tubers During 56 Days’ Storage

3.3 Water Loss During Storage

The water loss of potato tubers during storage is presented in
figure 3. The trend observed with water (or moisture) loss in potato
tubers during the storage period is analogous to that of weight loss.
This is indicating a close relationship between the weight loss and
the water loss. In fact, there is relative strong relationship between
the two variables as can been observed in figure 4. According
to Gamea the storage time is inversely proportional with tubers

(a): Dry season
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moisture content (moisture content decreases with storage period)
[26]. At the end of storage, all the potato varieties had comparable
(p>0.05) values of water loss independently of the season. This
could be related to the fact that all the potato samples were stored
in the same place and consequently were exposed at the similar
conditions. However, the moisture loss depends on the temperature
storage systems and it is not affected by the storage bag [18,26].

(b): Rainy season
Jacob 2005 === Mumbi

Panamera
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Figure 3: Water Loss (%) of Potato Tubers During 56 Days’ Storage. (a): Dry Season; (b): Rainin Season
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Figure 4: Correlation Between Water Loss and Weight Loss of Potato Tubers During 56 Day’s Storage (A): Dry Season; (B): Rainy

Season

3.4 pH Change During Storage

The figure 5 shows the pH change of potato tubers during 56 days
of storage. The change observed was irregular with all the potato
varieties during the 56 days’ storage. However, in the dry season,
they presented the same trend in general. Dry season, led to a
significant (p<0.05) decreasing of pH at the end of storage with
Mumbi variety in contrary to other varieties comparatively to the
initial pH value. On the other hand, no significant (p>0.05) change
was achieved at the end of storage with Jacob 2005 variety in the

(a) Dry season

e JaCOb 2005 === Panamera
6.15

Mumbi

pH
5.95
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5.75

T T T )
Day 0 Day 14 Day 28 Day42 Day56

rainy season whereas; there was a decrease and an increase of pH
value with Mumbi and Panamera varieties, respectively. Amongst
all the varieties, Mumbi potato variety presented the lowest value
of pH during the dry and the rainy seasons at the end of storage
(day 56). During storage, acidification of tuber could be due to
the conversion of starch into carbon dioxide (acidic component)
and water [19]. This could also depend of various factors such
as maturity stage, microbial load or level of contamination and
composition.

(b): Rainy season
e ]acob 2005 === Mumbi Panamera
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Figure 5: pH Changes of Potato Tubers During 56 days’ storage. (a): Dry Season; (b): Rainy Season

3.5 Sugar Content Change During Storage

As observed in figure 6, the sugar content of potato tubers was
generally decreasing at the beginning of storage and increased by the
end of storage. The reduction could be due to starch accumulation
while the increase might be related to starch breakdown by amylase
enzyme activity which is favoured by microorganisms’ activity

(a): Dry season
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[28]. At 56 days of storage all the potato varieties presented similar
(p>0.05) sugar content in dry and rainy seasons. The final value of
sugar content was higher than the initial value but not significantly
(p>0.05) in dry season with Mumbi variety and, in rainy season
with Panamera and Jacob 2005 varieties. This is in line with results
achieved by other authors [26].

(b): Rainy season
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Figure 6: Sugar (°Brix) change of potato tubers during 56 days’ storage. (a): Dry season; (b): Rainy season
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3.6 Effect of Season on Potato Tubers During Storage

From table 2, shows that during storage, the weight loss of
potato tuber samples was higher in the rainy season although
not significantly (p>0.05) different from the dry season. During
the rainy season, the water loss was also high than that observed
during the dry season but, the difference was significant (p<0.05).
However, according to Gamea the smaller moisture losses in
potato tubers were associated with cold storage systems [26]. At
the end of storage, the pH of potato tuber samples in the rainy
season was significantly (p<0.05) superior to that acquired during

the dry season. The change in sugar content was not significant
(p>0.05) in both seasons at the end of storage although higher in
the rainy season. This result is contrary to that from a previous
study which stipulated that the values of sugar concentration were
higher in tubers stored in cold storage system [26]. The difference
observed could be correlated to the study period which was the
beginning of rainy and dry season. In fact at the beginning of rainy
season, climatic conditions are closely to that of dry season and
inversely at the beginning of dry season.

Table 2: Weight Loss (%), Water Loss (%), pH and Sugar Content (°Brix) Of Potato Tuber Samples at the End of Storage

Weight loss (%) Water loss (%) pH Sugar (°Brix)
Rainy season 18.66+2.00a 20.05+2.01a 6.12+0.07a 4.5340.19a
Dry season 14.80+2.01a 15.26+1.64b 5.96+0.04b 4.32+0.13a
(a, b): Values with the Same Letter in the Same Column are not Significantly Different (p>0.05)

4. Conclusion

During storage, water loss and weight loss of potato tubers are not
affected by the variety irrespective of the season. The sugar content
of potato tubers decreases at the beginning of storage and later
increases generally by the end of storage and it is not affected by
the variety. However, the pH is affected by the variety. In general,
the physicochemical parameters of potato tubers are affected by
the season and especially water loss, weight loss and pH.
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