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Comparative Evaluation of the Quality Parameters of Baked Potato Crisps: 
Yellow-Fleshed and Orange Fleshed

Abstract

The goal of this study was to compare the quality parameters of baked crisps from orange-fleshed sweet potato (OFSP) and yellow-
fleshed sweet potato (YFSP). The baked sweet potato samples were evaluated for their proximate, vitamin A and sensory properties 
using standard methods. On the basis of the proximate composition, there was a significant difference (p < 0.05) in the values ob-
tained as baked OFSP had higher crude protein, crude fibre, total carotenoid and vitamin-content than YFSP while YFSP had higher 
NFE and energy than OFSP. Sensory evaluation of baked sweet potato samples also revealed a significant difference (p < 0.05) where 
YFSP baked sample had higher sensory scores in all the rated attributes than OFSP sample. OFSP baked samples however had higher 
textural values in terms of force at break.

There was also a significant difference at p < 0.05 for all the textural parameter of the two baked samples with higher values for OFSP 
sample and no significant difference in energy required to break between the two baked products.

The study suggested that it is possible to develop crunchy baked crisps from both orange fleshed and yellow fleshed sweet pota-
toes.
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Introduction
Sweet potato (Ipomoea batatas) is a vital staple crop that serves as an important food crop of major economic importance in the tropi-

cal regions where it is grown [1]. It ranked among the world’s most important, versatile and under exploited food crops on a fresh-weight 
basis in most developing countries after rice, wheat, maize and cassava with more than 133 million tonnes in annual production [2,3]. 

Sweet potatoes are usually consumed boiled, roasted, fried, creamed or baked in their skins [4]; and has a large potential to be used as 
food in developing nations with limited resources because of its short maturity time and ability to grow under diverse climatic condition 
and on less fertile soil [5]. 

The crop has been identified to have the potential of bridging the food gap due to its diversified processing and utilization technolo-
gies that have been developed over the years by various researchers but not yet fully exploited. Researchers have worked on increasing 
the utilization potentials of this crop through production of value-added products (chips, crisps, blending of sweet potato flour with wheat 
flour for products like chapatti, mandazi or porridge) [6-8]; and these products are intended to increasing both sweet potato production 
and utilization as a way of improving incomes and food security among the poorer segments of the rural population. 
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Nutritionally, sweet potatoes ranked among the most nutritious food crops being an excellent source of carbohydrates, vitamin C, 
and pro-vitamin A (β-carotene), with researches showing that phyto-nutrients present in sweet potatoes may be able to help lower the 
potential health risk posed by heavy metals and free radicals [9]. This is helpful not only for digestive tract problems like irritable bowel 
syndrome and ulcerative colitis, but also for anyone who wants to reduce the potential risk posed by heavy metal residues (like mercury) 
in their diet. Other benefits of sweet potatoes may include anti-inflammatory effects as report by [10], shows that phyto-nutrients in 
sweet potatoes can reduce markers of inflammation. 

Generally, the colour intensity of sweet potato root flesh differs from one cultivar to another and varies from white to deep orange. 
The intensity of the orange colour reflecting the amount of beta-carotene present in the sweet potato [11]. 

Orange-fleshed sweet potato as a staple food has an advantage over most vegetables in that it can supply significant amounts of vita-
min A and energy simultaneously - thus helping to address the twin-problem of Vitamin A deficiency (VAD) and under-nutrition [12,13]. 
The crop is also noted to contain pigments - flavones, phenolic acids, and anthocyanins which are considered anti-oxidants having physi-
ological attributes such as anti-cancer, protection against night blindness, ageing and liver injury [14,15]. Therefore, the development of 
new value-added products from this crop is a way of expanding the consumption and market opportunities for the sweet potato industry 
[15,16]. Hence, the purpose of this research was to determine and compare the quality characteristics of baked crisps from both orange 
fleshed sweet potato and yellow fleshed sweet potato.

The yellow - fleshed sweet potato was obtained from Ile - Epo market, Lagos State, Nigeria. The orange - fleshed variety (UMUSPO - 
01) was obtained from the National Root Crop Research Institute (NRCRI), Umudike, Abia State, Nigeria. Other baking ingredients such 
as butter, a blend of spices, table salt and binder were obtained from a local market in Lagos, Nigeria.

The method of Oluwole., et al. [8] was used in the production of baked sweet potato crisps as shown in Figure 1 below. Upon careful 
weighing and sorting, the raw sweet potatoes were peeled and washed after which they were cut into smaller sizes. The sweet potato 
slices were cooked with distilled water for about 30 - 35 min, the cooked sweet potato obtained was subsequently mashed. Thereafter, 
the mashed sweet potatoes along with other ingredients were transferred into a mixer (Hobart) and the content mixed thoroughly for 
about 30 min to obtain dough of desired consistency. The mixed dough was manually sheeted using a rolling pin on a stainless steel 
tray of a height 3.3 mm giving the sheeted dough a thickness of 3.3 mm and cut into shapes using a 15 mm radius (30 mm diameter) 
circular biscuit cutter. Aluminium foil was used to prevent dough sticking to the rolling pin. The cut dough pieces were later transferred 
to a baking tray lined with aluminium foil [17]. The snacks were baked in a pre-heated air circulation oven (Memmert, Typ: UM 400) at 
temperatures of 120°C for a period of 40 ± 5 min and allowed to cool for 30 min at room temperatures.

Raw sweet potato tubers and the corresponding crisps of both yellow-fleshed and orange-fleshed were analyzed for their proximate 
composition including moisture, crude protein, fat, ash, crude fibre, and carbohydrate according to standard methods AOAC [18]. Nitro-
gen Free Extract (NFE) was calculated by difference while calculated energy value (Kcal/100g) was calculated using the Atwater factor 
[19]. The total carotenoids and vitamin A was estimated based on the official procedures [18].

Materials and Methods

Methods

Analysis 

Raw Materials

Production of Sweet Potato Baked Crisp 

Proximate analysis on baked sweet potato crisps



Figure 1: Production of baked sweet potato crisps.
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Percentage total carotenoids retention in the baked crisps was obtained as a ratio between the total carotenoids content of the crisps 
and the starting raw sweet potato expressed as a percentage below.

Organoleptic evaluation of the coded samples of the baked sweet potato crisps was carried out for level of acceptance and preference 
using a ten-member semi trained panel. The attributes evaluated for include colour, taste, crispiness, texture, flavour, mouth feel and 
overall acceptability using a nine point hedonic scale, where 1 and 9 representing “extremely dislike” and “extremely like” respectively 
[20]. Samples were identified with three-digit code numbers and presented in a random sequence to panellists. 

The data collected from the experiments were subjected to analysis of variance (ANOVA) and samples’ means were separated using 
Duncan’s multiple range test. Significance was accepted at 5% significance level.

Sensory Evaluation

Statistical analysis



Comparative Evaluation of the Quality Parameters of Baked Potato Crisps: Yellow-Fleshed and Orange Fleshed
248

Citation: Oluwatoyin Oluwole., et al. “Comparative Evaluation of the Quality Parameters of Baked Potato Crisps: Yellow-Fleshed and 
Orange Fleshed”. EC Nutrition 1.5 (2015): 245-253.

Table 1:  Proximate analysis on raw sweet potato and baked sweet potato crisps.
Values are mean +/- the standard deviation of 3 determinations; Mean values with different superscript in the same column are 
significantly different (p ˂ 0.05).

Table 2: Total carotenoid, vitamin-A and % retention of raw sweet potato and baked sweet potato crisps.
Values are mean +/- the standard deviation of 3 determinations; Mean values with   different superscript in the same 
column are significantly different (p ˂ 0.05).

Note: OFSP - Orange-fleshed sweet potato; YFSP- Yellow-fleshed sweet potato

Table 1 shows the proximate analysis of the raw sweet potato (Orange fleshed and Yellow fleshed) and their corresponding baked 
crisps. The moisture content ranged between 62.45 and 74.0%, 1.24 to 1.32% crude protein, 0.50 to 4.32% crude fat, 0.77 to 1.77 crude 
fibre, 0.64 to 0.91% total ash, 17.70 to 34.42% Nitrogen Free extract and 480.66 to 615.27% of energy in both raw sweet potatoes in-
vestigated in this study.

Table 2 as shown in the appendix, shows the total carotenoids content in both raw and baked sweet potato crisps derived from 
orange fleshed and yellow fleshed sweet potato. The total carotenoids content of 15,500 µg/100g and 8755 µg/100g was obtained for 
both orange fleshed and yellow fleshed sweet potato respectively.

Results

Proximate analysis of raw sweet potato and baked sweet potato crisps

Total Carotenoid Contents

Sample Proximate (%) Energy 
(KJ/100g)Moisture Crude 

Protein
Crude Fat Crude Fiber Total Ash NFE

Raw OFSP 74.00a ± 1.16 1.32c ± 0.11 4.32c ± 0.34 1.74b ± 0.15 0.910d ± 0.09 17.70d ± 1.08 480.66d ± 28.87
YFSP 62.45b ± 0.64 1.24c ± 0.16 0.50b ± 0.2 0.77c ± 0.06 0.64c ± 0.06 34.42c ± 0.44 615.27c ± 11.42

Baked OFSP 6.50c ± 0.33 5.76a ± 0.24 11.11a ± 1.12 7.72a ± 0.21 4.25a ± 0.26 64.65b ± 1.07 1595.30b ± 24.80
YFSP 5.20d ± 0.38 2.26b ± 0.24 10.91a ± 1.05 2.40b ± 0.13 2.62b ± 0.12 76.59a ± 1.16 1728.93a ± 26.92

The moisture content in the two different baked sweet potato crisps ranged between 5.20 and 6.50%, 2.26 to 5.76% crude protein, 
10.91 to 11.11% crude fat, 2.40 and 7.72% crude fibre, 2.62 to 4.25% total ash, 64.65 to 76.59% Nitrogen free extract and 1595.30 to 
1728.90 KJ/100g energy.

Generally, there were significant difference in the percentage moisture content, crude protein, crude fibre, total ash, Nitrogen free 
extract and energy except for percentage crude fat at p < 0.05.

           Sample Total Carotenoid (μg/100g) Vitamin-A (μg/100g) % Retention
Raw OFSP 15500 ± 200 3878 ± 53 -

YFSP 8755 ± 155 2189 ± 39 -
Baked OFSP 12940 ± 60 3235 ± 15 83.44

YFSP 4810 ± 10 1203 ± 03 54.79



Comparative Evaluation of the Quality Parameters of Baked Potato Crisps: Yellow-Fleshed and Orange Fleshed
249

Citation: Oluwatoyin Oluwole., et al. “Comparative Evaluation of the Quality Parameters of Baked Potato Crisps: Yellow-Fleshed and 
Orange Fleshed”. EC Nutrition 1.5 (2015): 245-253.

The result of the sensory attributes (Figure 2) revealed that the baked crisps from yellow-fleshed sweet potato (YFSP) showed a 
significant difference (p < 0.05) from the orange-fleshed sweet potato (OFSP). YFSP sample was rated higher in most of the measured 
sensory attributes; however, no significant difference (p > 0.05) was recorded for sensory attributes of flavour and mouth feel in both 
varieties.

Table 3 as shown in the appendix shows the textural characteristics of the developed baked crisps obtained from orange fleshed 
and yellow fleshed sweet potato. 

In this present study, it could be noticed that the varieties significantly affected (p < 0.05) some of the results obtained for the proxi-
mate composition of the yellow and orange fleshed sweet potato tubers and their respective crisps (Table 1). The moisture content ob-
tained for both varieties of raw sweet potato tubers was lowered than the results (81.00% and 80.00% for OFSP and YFSP respectively) 
reported by Hacineza., et al. [21]. The variation might be as a result of difference in the geographical location [22]. The moisture content 
of the baked crisp samples was reduced to 6.50% and 5.20% respectively for OFSP and YFSP after baking of the sweet potato crisps. 
This is probably due to the effect of moisture removal from the product during baking. The moisture content obtained for the OFSP was 
a bit higher than the reported result of Oluwole., et al. [8] while the value obtained for YFSP was within the range of reported result. 

The results of the textural characteristics obtained in this study indicated that there was a significant difference at p < 0.05 for the 
textural parameters of force at peak, deformation at peak, deformation at break except for the textural parameter of energy to break 
which there was no significant difference in both baked crisps derived from the two different sweet potatoes investigated in this study 
at p < 0.05.

In the corresponding individual baked crisps from both sweet potatoes investigated, the total carotenoids content of 12,940 
µg/100g and 4810 µg/100g was obtained for orange fleshed and yellow fleshed baked sweet potato crisps respectively while the per-
cent retention of total carotenoids in both baked crisps relative to the carotenoids content of the individual starting raw material (i.e 
orange fleshed sweet potato, yellow fleshed sweet potato) was 83.44% for the baked crisps produced using orange fleshed sweet potato 
and 54.79% for the baked crisps produced from the yellow fleshed sweet potato used in this study.

Sensory Evaluation

Textural Characteristics of Baked crisps

Proximate Analysis

Discussion

Figure 2: Sensory evaluation rating of baked sweet potato crisps.
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The study also revealed a decrease in the fat content in the OFSP and YFSP raw samples as compared to their baked samples. This 
is expected due to the inclusion of fat in the recipe for the baked crisps and the value of the fat content falls within the range reported 
by Oluwole., et al. [8]. 

The total ash of the raw samples was lower than that reported by Hacineza., et al. [21] and Oluwole., et al. [23] this might be as a 
result of varietal difference. However, there was an increase in this value in the corresponding baked crisps irrespective of the variety. 
This might be traced down to the inclusion of some other baking ingredients (butter, spices and salt) in the recipe which contributes to 
the total ash content of the products as well as concentration of minerals after baking.

The results obtained for the fiber content of the raw sweet potato varieties showed an increase to that reported by Oluwole., et 

al. [23] with OFSP having a greater value. Upon baking, fiber content of the samples increased significantly (p < 0.05) irrespective of 
the variety. The higher quantity of crude fibre in OFSP is an added advantage as studies has shown that fibre-rich food with their high 
percentage of fibre plays an important role in the prevention and treatment of several diseases such as cardiovascular diseases, di-
verticulosis, constipation, irritable colon, cancer and diabetes [24-26]. Apart from this, World Health Organization recommended the 
consumption of foods containing more than 25 grams (27-45g) of total dietary fibre/day [27].

Nitrogen free extract (NFE) of the raw potato varieties (OFSP and YFSP) showed a significant difference (p < 0.05) in there with val-
ues with YFSP having a higher value and the value within the range reported by Oluwole., et al. [23]. The same trend was also observed 
with the baked samples and the value also falls within the range reported by Oluwole., et al. [8]. This is might be partly attributed to 
the moisture removal from the product during baking and partly due to the variation in other proximate parameter values. The results 
obtained in this study showed that the derivable energy from the baked sweet potato crisps was higher in YFSP than in OFSP. 

Foods generally contain varying levels of vitamin-A or its precursors, which may be absorbed by the body during digestion and 
used directly by the body or following conversion to vitamin-A [28]. Orange-coloured fruits and vegetables, such as papaya, mango 
and orange-fleshed sweet potatoes are high in pro-vitamin-A with Vimala., et al. [29] reporting that one medium sized OFSP can 
provide about twice the β-carotene needed for the recommended daily requirement of vitamin-A. According Hacineza et al., [21], the 
β-carotene content of cream coloured sweet potato ranged from 0.0 - 0.4 mg/100g to 4.29 - 18.55 mg/100g in deep orange coloured 
sweet potatoes. 

In Table 2 as shown in the appendix, the total carotenoid content in the raw sweet potato samples was 15510 μg/100g and 4.81 
μg/100g for OFSP and YFSP respectively though a higher figure was reported by Carey., et al. [30]. This same trend was also observed 
with the baked crisps samples with OFSP baked crisps having a higher value than the YFSP baked crisps. This trend can be attributed to 
the variation in the genetic make-up of samples. This vividly shows that OFSP had higher pro-vitamin-A (β-carotene) content than YFSP 
due to high concentration of orange pigment present in OFSP as reported by Hacineza., et al. [21]; the concentration of pro-vitamin-A 
(β-carotene) was also responsible for the orange flesh colour of the sweet potato root. 

The crude protein content of raw OFSP tuber was a bit higher than that of raw YFSP tuber but does not show any significant differ-
ence (p > 0.05). But there was a general increase in the protein content of the product (baked crisps) from the sweet potato varieties 
when compared with the raw tubers. This observed decrease in protein content of the raw sweet potato to the baked crisps irrespective 
of the variety may be attributed to the concentration of the nutrient as a result of the removal of moisture from the baked crisps [8]. 
A similar trend was observed by Hacineza., et al. [21] who reported an increase in the crude protein content of dried chips from both 
OFSP and YFSP when compared with the raw tubers. There was also a significant difference (p < 0.05) in the value obtained for baked 
crisps from the two varieties with OFSP sample having a higher value. The result reveals that OFSP crisps have more protein content 
than YFSP crisps. 

Total Carotenoid Content
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The textural characteristics of the baked crisps samples (Table 3 as shown in the Appendix) revealed a significant difference (p ˂ 
0.05) in the effect of varieties on the textural characteristics determined as OFSP sample has higher values in all the textural param-
eters measured except energy to break parameter. According to Bourne [31] and Mochizuki [32], the force at peak value of products 
could be used to represent the hardness of the products; and Sawant., et al. [33] stated that products with higher force at peak may be 
considered to have higher hardness. Generally, textural properties are mostly related to physical (especially mechanical) characteristics 
of foods products [34,35] and the result shows that OFSP baked sample would be harder than YFSP samples which is also reflected in 
the sensory ratings OFSP sample.

This study had revealed the possibility of converting both orange fleshed and yellow fleshed sweet potato into crunchy baked 
crisps. This process technology and product serve as a value added product/technology for sweet potato farmers and help to boost 
their livelihood and income.

The authors wish to express their appreciation to the Director-General/CEO and the entire management staff of Federal Institute 
of Industrial Research, Oshodi, (FIIRO) Lagos for supporting and funding this project.

Also the presence of beta carotene in the baked product indicated that the product could be used as an intervention dietary source 
of vitamin A for different categories of the populace globally particularly in countries where there is recorded high prevalence of diet 
related vitamin A deficiency diseases. However, the textural properties of the crisps developed in this study may be further manipu-
lated depending on the age of the target consumers.

Textural Characteristics 

Conclusion

Acknowledgment

The study as expected also showed that the total carotenoids retention was higher for OFSP baked crisp than YFSP baked crisp 
which clearly indicated that OFSP has higher total carotenoids retention.

The study indicated that the developed baked crisps from yellow fleshed sweet potato was more acceptable by the panellist used in 
this study then the orange fleshed baked sweet potato crisps. This could be attributable to the fact that yellow fleshed sweet potato has 
been in existence for quite a longer period of time [1] than orange fleshed sweet potatoes [36] and consumers are already familiar with 
its sensory characteristics in different processed forms such as boiled sweet potato, fried sweet potato, roasted sweet potato etc [2].

Also there was considerable difference at p < 0.05 in terms of the proximate composition of both sweet potatoes and this could also 
reflect in considerable properties determined in this study.

Sensory Evaluation

Textural Properties Baked Crisps Sample
OFSP YFSP

Force @ Peak (N) 24.94 ± 1.59a 21.20 ± 1.12b

Deformation @ Peak (mm) 0.90 ± 0.03a 0.63 ± 0.19b

Deformation @ Break 1.53 ± 0.15a 1.20 ± 0.11b

Energy to Break (N/m2) 0.011± 0.004a 0.007 ± 0.001a

Table 3: Textural Characteristics of Baked Crisps Samples.
Values are mean +/- the standard deviation of 3 determinations; Mean values with different superscript 
in the same row are significantly different (p ˂ 0.05).
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