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Introduction: The fruit of Saba senegalensis plays an important role in household
nutrition. It is an important source of sweet carbohydrates, minerals, vitamin
C, provitamin A and has many biological properties. It is also of economical
importance and employment for rural populations, through the processing
of fruit. Unfortunately, the lack of exhaustive data on the composition and
properties of the fruit and its derivatives limits processing and marketing. The
species is widespread in different climatic zones.

Methods: Therefore, its composition and biological properties may vary, offering
a variety of processing products to meet the specific nutritional needs. This
study aimed to characterize the bioactive potential and antioxidant properties
of fruit pulps of S. senegalensis in order to increase its value-added processing.
Pulp samples of fruits were sampled from five regions of Burkina Faso, namely
the Cascades, Sud-Ouest, Boucle du Mouhoun, Nord and Centre-Sud regions.

Results and Discussion: Qualitative analysis showed the presence of alkaloids,
saponins, terpenoids and steroids, anthocyanins and tannins. Quantitative
analyses showed a significant variation in phenolics, tannins, lycopene, vitamin
C, p-carotene and antioxidant activity among samples. However, this variation
was not region-dependent. Indeed, some fruits from same region showed
both the highest and lowest values for the assessed parameters. Fruits from
regions of Centre-Sud and Sud-Ouest and displayed the highest and lowest
levels of total phenolics (87748 and 1142.33mg GAE/100 g) and tannins (42.38
and 55.64mg TAE/100q), respectively. The high potential of S. senegalensis
fruits pulp in nutritional and bioactive compounds, and antioxidant properties
recorded in this study suggests that they can be used as a dietary supplement or
in the formulation of energy foods and nutraceutical containing foods.
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1 Introduction

In recent decades, there has been a growing awareness of the
importance of a diet rich in fruit and vegetables, as demonstrated by the
declaration of the International Year of Fruit and Vegetables by the Food
and Agriculture Organization of the United Nations (FAO) in 2021. In
2017, around 3.9 million deaths worldwide were attributable to
insufficient consumption of fruit and vegetables (1). Therefore, the
World Health Organisation (WHO) recommends daily consumption of
fruits and vegetables for their beneficial effects on health and nutrition,
as well as their role in a healthy, balanced diet and lifestyle (2). It is
intended to contribute to the prevention of certain metabolic diseases
such as cardiovascular pathologies, obesity, diabetes, neurodegenerative
diseases, cancer, etc. (3, 4). Epidemiological studies have shown that a
diet rich in fruit and vegetables were associated with a reduction in these
metabolic diseases (5). Many constituents and oligo-elements in these
foods, such as fiber, vitamins, minerals, polyphenols and antioxidants,
play a protective role. Interestingly, fruits from Saba senegalensis may
be candidates as source of several micronutrients.

Saba senegalensis is a wild liana that grows in the African savannahs
and is known by various calls in different linguistic dialects, including
Weda (in the Mooré language in Burkina Faso), Zaban (in the Malinké
language in Mali) or madd fruit, magubo, Saba, etc. (in other
languages). All parts (fruits, leaves and roots) of the plant are used as
traditional remedies for many illnesses (6). Green fruits combat
galactagogues and colic, and is an effective diuretic (7). The ripe fruits
are anorectic, antiscorbutic, stimulant and tonic. The roots are used to
treat female sterility. Macerated leaves are used against vomiting and
stomach aches, latex against coughs and tuberculosis, and tendrils for
baby care (6). Leaves and twigs are used in handicrafts to make dyes
(6). The fruit of S. senegalensis has great therapeutic potential. Also,
many previous studies have reported the high nutritional potential of
its fruit. The fruit is an important source of nutrients, particularly
vitamins (pro-vitamin A and ascorbic acid) dietary fiber and minerals
such as potassium, magnesium and calcium (8). The presence of
bioactive compounds such as phenolics compounds in S. senegalensis
fruits has also been reported. These compounds could play an
important role in the prevention and treatment of oxidative stress
related diseases (9).

10.3389/fnut.2024.1358968

In Burkina Faso, S. senegalensis is distributed across all the
country’s climatic zones, with high densities in the Sahelian and
Soudanian zones. Despite its high potential in nutritive and bioactive
compounds, its antioxidant properties and economic contribution, its
processing remains limited. This is in part linked to seasonality and
high perishability of its fruits. However, the lack of comprehensive
data on the composition and antioxidant properties of the fruit and its
by-products (pulp, hulls) limits the possibilities for exploiting the fruit.
In Burkina Faso, previous studies on S. senegalensis have focused on
the nutritional potential of the fruit (10, 11). Those relating to the
bioactive compounds of the fruit and pulp are not exhaustive.
Moreover, depending on the trees area of distribution, its composition
and biological properties may vary. A better understanding of these
aspects would make it possible to set up processing techniques for
better valorization of S. senegalensis fruits, and to provide products
enriched with bioactive compounds that will be accepted by
consumers. The aim of this study was to characterize the bioactive
potential and antioxidant properties of S. senegalensis fruit pulp
collected in different localities of Burkina Faso, in order to provide
database for its industrial processing.

2 Materials and methods
2.1 Collection sites and sampling

Saba senegalensis fruits (Figure 1) used for the study were
harvested from five regions of Burkina Faso. Four villages were
identified in each region (Table 1). The collection sites (Figure 2) were
chosen according to the fruit availability. Samples were collected
between June and September 2021 in different regions according to
the ripening time of the fruit.

Sampling was carried out on batches of fruit picked at maturity on
different trees with the help of local people and environmental agents
during the fruiting period from one region to another. In each region,
the collect took place in 4 villages (Table 1). Approximately 2-5kg of
fruits per tree were collected and 5 trees were selected per village. A
total of 100 samples were collected. The fruit samples were transported
to the Food Technology Departments pilot work-station for

FIGURE 1

Tree, whole fruit and cross-section of the fruit showing the pulpy seeds for Saba senegalensis fruit.
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processing. After sorting, a 2kg of fruit sample were taken at random
from each batch. The pulp extracted from the seeds were collected in
jars and kept in the freezer at —18°C prior to analysis.

2.2 Methods

2.2.1 Determination of biochemical composition
of pulps

2.2.1.1 Carotenoids and lycopene

Sample (100 mg of pulp) was homogenized with 5mL of acetone/
hexane (70/30) and the resulting mixture was stirred for 5min and
then centrifuged at 4500rpm for 15min. After extraction, the
absorbances of the samples were read using a HELIOS EPSILON
brand spectrophotometer at wavelengths of 453, 505, and 663 nm (12).
The p-carotene and lycopene contents were expressed in pg/100 mg
pulp, using the Formulas 1 and 2:

TABLE 1 The main regions according to the different sampling villages
for Saba senegalensis fruit.

Name of region Villages

Cascades Karfiguela, Sinyana, Kankalaba and Oueleni

Sud-Ouest Dakira, Tadoteon, Barkperena and Tienkouera

Boucle du Mouhoun Bagala, Dara, Ouahabou and Ouroubono

10.3389/fnut.2024.1358968

Lycopene (mg /100ml) = —0.0458 Ag3 +0.372 Asos

—0.0806 Aygs3 (1)
B — caroténe (mg /100ml) = 0.216 Age3 — 0.304 Asps
+0.452 Ays3 2)

where the underscore number of each A letter represents
the wavelength.

2.2.1.2 Ascorbic acid

The method used is based on the decolorization of
2,6-dichlorophenolindophenol (DCPIP) by ascorbic acid. For this,
50 uL of the extracts (50 mg/mL) were added to 150 uL of DCPIP
(0.2mM). The absorbance was read on a spectrophotometer at 515nm
against a blank consisting of 150 pL DCPIP and 50 pL water distilled.
A calibration curve was plotted with ascorbic acid in the concentration
range of 10-100 pg/mL. Ascorbic acid levels were expressed as pg
ascorbic acid equivalent per 100g of pulp (pg EAA/100mg fresh

pulp) (13).

2.2.2 Analyses of other bioactive components
and antioxidant properties

2.2.2.1 Preparation of extracts
Extraction was made by maceration. An aliquot of 500 mg of pulp

Nord Sissamba, Sounkouissi, Fili and Lougouri . i . .
of fruit was mixed with 10 mL of ethanol (80%; v/v). The mixture was
Centre-Sud Guiaro Pinyiri, Sambsen and Tanguen stirred for 24h, then centrifuged at 4500rpm for 30min. The
BURKINA FASO A
SITE D'ETUDE
HAUTS-BASSINS; !
Koudrs % Légende
o, Barkpérsna =
‘;r’ ~ 3 A  Site d'étude
SUD-OUEST { g Limite de commune
de ——— Limite de province Echelle: 1/3 700 000
[_] Province concernée 50 100 Km
= COTE D''VOIRE Région
Source: BNDT2012/IGB Juillet 2022
FIGURE 2
Map showing the sampling sites (A),
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supernatant was collected and stored in the refrigerator at 4°C in dark
prior to various analyses.

2.2.2.2 Total phenolics

Their levels in pulp extracts were quantified spectrophotometrically
(14) using the Folin-Ciocalteu Reagent (FCR). In each well of the
plate, 25 puL of each extract was mixed with 125pL of FCR (0.2N).
After homogenization by vortexing for 5min, 100pL of sodium
carbonate (75 g/L) was added. The mixture was incubated for 2h and
the absorbance was read at 760 nm using against a blank. The total
polyphenol content was quantified using gallic acid (0-10 mg/mL) as
standard and results were expressed as mg GAE/100g fresh pulp.

2.2.2.3 Total flavonoids

The method described by Zhishen et al. (15) with a few
modifications was used for their quantification in pulp samples. Each
aliquot of 75pL (in 50 mg/mL) of the sample was homogenized in
75uL of AICl; (2%). After 10min of incubation, absorbance was
measured at 415nm using a spectrophotometer. The total flavonoid
content was determined using the calibration curve (0-10mg/mL)
and the results were expressed as mg quercetin (EQ) equivalent (mg
EQ/100g fresh pulp).

2.2.2.4 Total tannins

They were determined according to the method proposed by
CEE (16). Briefly, 20 uL of extract (1 mg/mL) to be determined was
mixed with 100 pL of water to which was added 20 pL of ferric
ammonium citrate (28% iron; 3.5g/L) (24h old) and 20pL of
ammonia (8 g/L). The absorbance of the solution was measured at
525nm after 10 min against a blank (20 pL extract +120 pL water
+20 pl ammonia). Tannic acid was used as standard. Results were
expressed as mg tannic acid equivalent (TAE) per 100 mg pulp (mg
TAE/100 mg fresh pulp).

2.2.2.5 Phytates

They were determined as previously described by Gongalves
et al. (17). Phytates extraction was performed by mixing 250 mg of
sample in 10mL of 2.4% HCI for 3h at room temperature with
constant stirring. The samples were clarified by centrifugation at
6000 rpm for 20 min at room temperature 20. The supernatant was
applied and eluted from an anion-exchange resin (Dowex1x8-400,
Sigma Co.). The assay was performed with 2.0 mL of Wade reagent
[0.03% (w/v) FeCl3 and 0.3% sulfosalicylic acid] and 3.0 mL of the
eluted sample. The absorbance was read at 500 nm using phytic acid
as standard (18).

2.2.2.6 Other qualitative analyses

The analysis of the puls targeted the presence of some bioactive
compounds such as saponins, cardiotonic glycosides, terpenoids
and steroids. The presence of saponins was carried out using the
method described by Yadav and Agarwala (19). For the assay, 1 mL
of extract was added to 3mL of distilled water. The mixture was
shaken for 2min. The presence of saponin was revealed by the
formation of persistent foam. For the determination of cardiac
glycosides, 2 mL of glacial acetic acid containing a few drops of 5%
ferric chloride was added to 5 mL of extract. Subsequently, I mL of
concentrated sulfuric acid was added to the resulting solution. The
formation of a brown halo at the interface indicates the presence

Frontiers in Nutrition
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of cardiac glycosides (20). For terpenoid assay, 2.5mL of the
extract was added to 1 mL of chloroform. After homogenization,
1.5mL of concentrated H,SO, was added to the mixture. The
presence of terpenoid compounds was revealed by the formation
of a red-brown color at the interface (21). Steroids were detected
by the Liebermann Burchard test as follows: 2mL of extract
dissolved in 2 mL of chloroform and 2 mL of acetic acid were added
along the wall, followed by 2 mL of concentrated sulfuric acid. The
change in color from purple to green indicates the presence of
steroids (22).

2.3 Antioxidant properties

2.3.1 Antiradical activity of DPPH

The free radical scavenging capacity of the extract was
determined using the DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
with some modifications. A 100 pL quantity of extract was mixed
with 200 pL of 0.2 mg/mL DPPH ethanoic solution. The mixture was
incubated for 15min at room temperature and absorbance read at
517nm against a blank made with 100pL extract and 200pL
methanol. The mixture was kept in the dark for 30 min and the
absorbance was measured (23). The percentage inhibition (I) was
calculated using Formula 3:

%DPPH =[ (Abs T — Abs E)/ Abs T | x100 3)

% DPPH: percentage of inhibition

Abs T: Absorbance of control

Abs E: Test absorbance

The Ferric Reducing Antioxidant Power (FRAP) method was also
used (23) to assess free radical scavenging capacity. It is based on the
reduction of ferric ion (Fe**) to ferrous ion (Fe**). For the assay, to a
test tube containing 0.5 mL of sample solution (50 mg/mL), 1.25mL
of phosphate buffer (0.2 M, pH 6.6) was added 1.25 mL of potassium
hexacyanoferrate K;[Fe (CN)] (1%, w/v in water). The mixture was
heated at 50°C in a water bath for 30 min. An aliquot of 1.25mL of
trichloroacetic acid (0.1%) was then added and the mixture
centrifuged at 2000rpm for 10 min. To 125pL of the supernatant,
125 pL of distilled water and 25 pL of freshly prepared 0.1% FeCl; in
water were added in 96-wells microplate. A blank without sample was
prepared under the same conditions. The reading was taken at 700 nm
against an ascorbic acid standard curve (200 mg/L in distilled water).
The iron-reducing potential of the tomato samples was expressed in
mmol ascorbic acid equivalent per gram of extract (mmol EAA/g
fresh pulp).

2.4 Statistical analysis

All analyses were conducted in triplicate. Data were processed to
derive descriptive statistic values (e.g., means, coeflicient of variation
and relative standard deviation). In effect, statistical analyses included
Principal Component Analysis (PCA) and Analysis of Variance
(ANOVA). The Tukey test was performed to determine the statistical
differences between the samples with a 95% confidence interval, using
the XLSTAT-Basic 2020.3 version software.

frontiersin.org
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3 Results and discussion

3.1 Nutritional and bioactive potential of
Saba senegalensis fruit pulps

Screening showed the presence of all targeted phytochemical
compounds except the steroid. The presence of these phytonutrients
in S. senegalensis fruit pulp could justify its use as a source of
nutraceutics. These phytonutrients have numerous preventive and
curative functions in animal and human physiology. Saponins may act
as hypotensive and anti-hyperlipidemic compounds (24). In addition
to their antimicrobial and pharmacological properties alkaloids may
play a detoxifying and local anesthetic role (25). Similarly, the presence
of terpenes could inhibit the absorption of cholesterol and bile acids,
with appreciable effects on LDH-cholesterol levels (26). S. senegalensis
fruit pulp could therefore play a role in combating oxidative stress and

10.3389/fnut.2024.1358968

help to prevent related diseases. The results of the qualitative analyses
are confirmed by those of the quantitative analyses, which showed
that S. senegalensis fruit pulp is an important source of
bioactive compounds.

Quantitative analysis of the nutritional and bioactive compounds
of fruits pulps of S. sengalensis (Table 2) showed a significant variation
in compounds according to fruits provenance with the exception of
vitamin C. However, the variations recorded were not a function of
climatic zone. This variation can be explained by several factors such
as genetic, fruit storage and harvesting conditions.

Ascorbic acid (vitamin C) content of S. senegalensis fruit pulp
from the 20 villages ranged from 42.91+14.76mg/100g for
Sissamba in the region of Nord to 66.41+8.34mg/100g for
Tadoteon in the region of Sud-Ouest. The levels found in the study
are much higher than the values of Boamponsem et al. (27), Gayen
etal. (28), and Kouakoua (29) in Senegal, Ghana, and Céte d’'Ivoire,

TABLE 2 Overall content of phenolic compounds and antioxidant capacities of S. senegalensis fruit pulp from 5 regions of Burkina Faso (fresh pulp: FP).

Regions Villages Polyphenols Flavonoids Vitamine C B-Carotene Lycopene Phytates Tannins
(mg GAE/ (mg QE/  (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg TAE/
100g) 10009) 100g)
Cascades Karfiguela 1113.21 +23.64% 38.69+3.80° 46.26+16.12° 2.09+0.21% 1.09+0.03¢ 5.61+0.34 46.35+0.47°¢
Sinyana 1139.01 +95.41%¢ 39.94+5.42f 54.66+5.80" 2.09+0.43% 1.09+0.06 5.61+0.67 44,043,767
Kankalaba 1126.79+49.91%¢ | 73,03+1.02¢¢ 55.1245.60" 0.91+0.42 1.27+0.1% 16.39+2.3° 47.4+10.38"
Oueleni 1190.34 +41.69" 52.3+7.54° 49.87+5.09° 1.29+0.48 1.25+0.13% 16.79+2.1° 36.3+4.65
Average 1143.33 50.99 51.47 1.59 1.17 11.10 43.51
Sud-Ouest | Dakira 902.73+37.89 74.47+9.05% 57.41+6.38 1.72+0.00® 1.19+0.01%¢ 8.64+0.25" 20.01+0.89%
Tadoteon 1493.42 +68.13* 91.87+5.12° 66.41+8.34° 1.72+0.00% 1.39+0.2° 8.16+0.52"¢ 19.06+0.33¢
Barkperena 941.02+ 56.00% 72.79+2.91% 56.83+6.16 0.77%0.00% 1.35+2.71%¢ 6.26+0.82"¢ 29.68 +8.874%
Tienkouera 877.48+34.65 45.12+1.77° 57.24+6.05° 1.67 +£0.022 1.15+0.03 5.71+1.17¢ 39.88+9.66%
Average 1053.66 71.06 59.47 1.47 1.27 7.19 27.16
Boucle Du | Ouahabou 1222.11+262.88° 53.35+0.55¢ 53.1746.05 1.57+0.01 1.14+0.01%¢ 8.71+1.32% 28.24+2.32°%
Mouhoun
Ouroubono 955.05+15.89% 53.35+0.16° 44.49+16.88° 1.57 +£0.00 1.14+0.00%¢ 8.71+0.66 27.95+0.87¢%
Bagala 980.32 42,334 85.4+1.93" 54.82+5.24° 1.56+0.1%¢ 1.24+0.034 6.41+0.82"¢ 34.05+0.53°%
Dara 982.57+60.01°%" 77.57 £1.23¢ 54.73+5.93° 0.72+0.16¢ 1.37+0.06® 7.31+0.87°¢ 34.15+0.35%%
Average 1035.01 67.41 51.80 1.35 1.22 7.78 31.10
Nord Sissamba 831,04 +4,89° 56.87+1.04¢ 4291+14.76" 1.47 +0.35% 1.37+0.01% 6.78+0.32"¢ 34.89 +3.59°%
Sounkouissi 755.26 +26.43" 55.12+0.72¢ 52.95+5.23° 1.15+0.41°% 1.23+£0.06 7.41+0.47"¢ 36.66 % 12.530<!
Fili 831.03+11.20° 57.32+1.20° 50.45+5.31° 1.47 070 1.37+0.02% 6.79+0.65"¢ 34.15+0.71°0%
Lougouri 877.47+93.42f 51.74+2.36° 53.8146.00° 1.15+0.41%¢ 1.21+0.01 4.24+0.55¢ 46.15+4.124
Average 823.70 55.26 50.03 1.31 1.29 6.30 37.96
Centre-Sud | Guiaro 906.8429.63 67.77+1.46¢ 50.94+18.73" 1.15+0.04%¢ 1.12+0.00% 8.14+3.9 55.64+7.16°
Pinyiri 899.47 +27.76% 66.87+0.42¢ 57.44+6.14 1.36+0.18 1,190,012 7.89+ 1.3 52.41+1.43%
Sambsen 1214.78+£129.17° 73.47 £1.74< 54.82+5.24° 1.62+0.07% 1.11+£0.01¢ 9.94+1.1° 42.39 42,150
Tanguen 1163.45+152.64"¢ 60.7+ 1.66° 54.35+5.79° 2.16+0.69* 1.34+0.19% 4.91+0.12 42,38+ 8,23
Average 1046.12 67.20 54.39 1.57 1.19 7.72 48.20
P-value 0.00 0.00 0.52 0.00 0.00 0.00 0.00
General 1020.17+191.65 62.38+14.58 53.43+9.09 1.46+0.48 1.23+0.12 8.02+5.27 37.59+10.69
average

In the same column, the means with the same superscript letters are not significantly different at the probability threshold p <0.0001.
The values in bold represent the means for each region and the p-value.

Frontiers in Nutrition

05

frontiersin.org


https://doi.org/10.3389/fnut.2024.1358968
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Tiendrebeogo et al.

respectively; who found vitamin C contents ranging from 16.40,
32.86 to 36.67 mg/100 g, respectively. On the other hand, they are
lower than those of Noba et al. (30) and Yao et al. (11) with an
average value of 15.11 mg/100 g to 27.80 mg/g in Burkina Faso, but
within the range of those obtained by Nafan and Silue (31) from
34.8 to 67.5mg/100 g. These results show that S. senegalensis fruits
are a important source of vitamin C. Consumption of the fruit
could be beneficial to health given the protective role and
antioxidant power of vitamin C (4). It is well-known as essential
for skin health as a critical factor for collagen biosynthesis because
of its involvement as co-factor for synthesis of hydroxy-lysine and
hydroxy-proline. This vitamin is known for its antioxidant
properties, which protect the cells and tissues of the human body
against free radicals and oxidative stress (32, 33).

Pro-vitamine A content, i.e., [-carotene varied from
0.72+0.16 mg/100 g for Dara in the region of Boucle du Mouhoun
to 2.16 £0.69 mg/100 g for Tanguen in the region of Centre-Sud.
The B-carotene content of S. sengalensis fruit pulp is similar to
those of Kini et al. (34), Boamponsem et al. (27), and Sarr et al. (7)
from Burkina Faso, Senegal, and Ghana, respectively; and is close
to that found by Kouakoua (29) in Cote d’Ivoire, whose value was
1.96+£0.03mg/100g in freeze-dried pulp. The high presence of
f-carotene in the pulp could make it candidate to be used to fortify
foods in pro-vitamine A to combat avitaminose.

Lycopene levels in S. senegalensis fruit pulp ranged from
1.39+0.2mg/100g for Tadoteon in the region of Centre-Sud to
1.37+0.06 mg/100 g for Dara in the region of Boucle du Mouhoun.
However, fruits from the Nord region recorded the highest average
value (1.29mg/100g) and the Cascades region the lowest one
(1.17mg/100 g). This variation in samples between villages and
regions may be due to climatic conditions and the degree of
ripening of the fruit. Indeed, environmental factors, such as a high
temperature of the fruit pericarpe, decreased the lycopene content
in the fruit skin and also in the pulp (35). Moreover, lycopene
content increases with fruit ripening (35).

Variations in p-carotene and lycopene content can also depend
on several factors such as variety, degree of ripeness and agronomic
conditions (36).

3.2 Phenolics and antioxidant properties
of Saba senegalensis fruits pulps

Total phenolic compounds and antioxidant activity (Table 2)
varied significantly among villages, independently of collection
area. This variation could therefore be due to factors such as
genetic, ripening degree, fruit storage as well harvesting conditions.

Total phenolics content of the pulp ranged from
755.26 £26.43 mg GAE/100g in fruits from Sounkouissi in the
region of Nord to 1493.42 + 68.13 mg GAE/100 g in Tadoteon in the
region of Sud-Ouest. Total phenolics content recorded in this study
are higher than those found by Kouakoua (29) in Céte d’Ivoire,
which obtained an average value of 600.94 mg GAE/100g with
freeze-dried pulp. However, some of obtained values are within the
range of those obtained by Lamien-Meda et al. (37), Noba et al.
(30), and Yao et al. (11) in Burkina Faso ranging from 132.80 mg
GAE/100g, 630.00mg GAE/100g to 945.83 mg GAE/100g and
Boamponsem et al. (27) in Ghana, found 984.15mg GAE/100g.
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These results show that the fruit of S. senegalensis is a good source
of natural antioxidants justifying its traditional use as fruit
displaying cathartic effect. Consuming them as they are could
prevent certain diseases, which are now a public health problem in
Burkina Faso.

The highest flavonoid concentration was observed with sample
from Tadoteon in the region of Sud-Ouest with an average of
91.87+5.12mg QE/100 g while the sample from Karfiguela in the
of Cascades showed the lowest concentration at 38.69 +3.80 mg
QE/100g. The recorded values are lower than those of Baiyeri et al.
(38) and Kouakoua (29) in Nigeria and in Cote d’Ivoire with a
value of 24,650 2,250 mg/100 g (i.e., 24.65+2.25%) to 245.09 mg
QE/100 g of freeze-dried pulp. However, studies of Lamien-Meda
etal. (37) and Yao et al. (11) in Burkina Faso, have reported lower
values, which were 5.30mg/100 g to 39.60 mg/100 g, respectively.
This difference in concentration with the literature can be explained
by the climate, harvesting period, soil type, extraction method and
analytical methods. Data on flavonoid content in S. senegalensis
fruit pulp show very high levels, which vary according to village
and region. The presence of flavonoids in the pulp is an advantage
for consumer health since flavonoids protect blood vessels from
cholesterol-related damage. They are also known for their
antioxidant, anti-inflammatory, diuretic, and artery-protecting
properties (39).

The highest tannin contents were recorded in samples from the
Centre-Sud region (Guiaro and Pinyiri), ranging from
55.64+7.16mg TAE/100g FP to 52.41+1.43mg TAE/100g FP,
with an average value of 48.21 mg TAE/100 g FP. The lowest values
were found in the Sud-Ouest region (Tadoteon and Dakira), with
mean values of 19.06+0.33 mg TAE/100g FP and 20.01 +£0.89 mg
TAE/100g FP (27.16 mg TAE/100 g FP). However, our values are
much lower than those reported by Diabagaté et al. (8) and
Kouakoua (29) with levels ranging from 198.94 mg TAE/100g to
356.10mg TAE/100g and Yao et al. (11) in Burkina Faso who
found an average of 80.30mg TAE/100g. This difference may
be linkedto extraction conditions, dosage method, climate, soil,
ripening, and harvesting time. However, the astringent flavor of
S. senegalensis could also be associated with the high tannin
content. Although out tannins are often listed as anti-nutritional
factor, notably for children, the presence of tannins in the fruit
pulp could enable consumers to lower serum and liver total
cholesterol levels (40).

Analysis of phytate content in pulp showed the highest values
in the Sud-Ouest region (Oueleni) at 16.79 £2.10 mg/100 g. The
lowest content was observed in the Nord region (Lougouri) with a
value of 4.24+0.55mg/100g. Statistical analysis showed a
significant difference among pulp samples from different villages.
The samples from the Cascades region recorded the highest average
phytate value (11.10mg/100g) and also the lowest one
(6.30mg/100 g). Phytate levels are much lower than data reported
in the pulp of S. senegalensis by Diabagaté et al. (8) in Cote d’Ivoire
and Yao et al. (11) in Burkina Faso, which were 31.18 mg/100 g and
105.25 to 121.80mg/100 g, respectively.

This difference depends on the nature of the soil, the climate,
the extraction method, the ripening time, and the environment.
Phytates (myoinositol hexaphosphates) have the particularity of
chelating certain minerals by generating insoluble molecular
complexes with divalent cations such as Ca?*, Fe?*, Zn*', or Mg*,

frontiersin.org


https://doi.org/10.3389/fnut.2024.1358968
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Tiendrebeogo et al.

which can impair their bioavailability and reduce their absorption
and therefore their function (41). That is why phytic acid is
considered as anti-nutritional factor.

Antioxidant activity (Figure 3) shows a good capacity to reduce
the DPPH radical in fruit samples from the region of Sud-Ouest, with
the lowest average inhibition (67.63%), and the highest one in the
region of Nord (73.62%). As a result, the pulp extract from the region
of North has the highest antioxidant capacity compared to the other
pulp extracts from the other regions. This was corroborated with
ferric reducing activity power (FRAP) which was more marked with
samples from the region of Nord with the highest mean value
(29.52mg EAA/100 g FP) and the lowest in the region of Centre-Sud
(19.34mg EAA/100 g FP), showing significant variation according to
samples from different villages in the same region and among regions.
The variation in the effective concentration of pulp extracts among
villages could be explained by the variation in phenolic compound
content, which is also influenced by the method of extraction and
analysis. Previous studies have shown a correlation between the
presence of phenolic compounds in an extract and its antioxidant
activity (42). These analyses showed different antioxidant activities,
which prove the influence of vegetation conditions, environment, and
soil type on the polyphenol content and antioxidant potential of
pulps (43).

3.3 PCA analyses performed base
biochemical parameters

Principal component analysis (PCA) performed based of all
the pulp biochemical evaluated variables for the 5 regions
(Figure 4). The analysis gives a total inertia percentage of 91.78%,
i.e., 53.59% for F1 and 38.19% for F2 of the results. DPPH, phytates,
vitamin C, polyphenols, p-carotene and Tannins were well
associated on the F1 main axis. FRAP, lycopene, flavonoids
parameters are the most represented on the F2 main axis.

10.3389/fnut.2024.1358968

Significant positive correlations were recorded between total
phenolics, flavonoids and vitamin C (Table 3). In addition, these
three parameters were negatively correlated with iron reducing
power and tannins. Phytates, lycopene and DPPH free radical
scavenging capacity were positively correlated with each other, but
negatively correlated with carotenes. Data (Table 3) show a very
strong positive correlation of 100% between the polyphenols and
the tannins, flavonoids and DPPH and FRAP and Phytates. Indeed
polyphenols include tannins which are known to have high free
radical scavenging properties. Investigations carried out on Saba
senegalensis fruit pulps have shown that soil composition has an
impact on the bioactive composition of pulps, particularly on
polyphenol and tannin content. This results in a large variability in
pulp composition from one region to another and from one village
to another in the same region. Pulp composition also varies from
tree to tree. The Sud-Ouest region (Tadoteon) has the highest levels
of bioactive compounds in pulp.

The PCA was used to group the different samples into four classes
according to their biochemical characteristics:

- Group 1, constituted of samples from Sinyana, Karfiguela,
Sinyana, Tanguen, Ouahabou and Tienkouera, is characterized
by samples with good carotene levels. These results indicate a
good source of natural food without resorting to chemical
compounds that are not always harmless to health.

Group 2 comprises samples from Sissamba, Sounkouissi,
Ouroubono, Fili and Sissamba. These samples are characterized
by higher tannin content and good FRAP activity. These
compounds make it possible to fight against certain diseases and
can be used as food supplements and medicines in the
food industry.

Group 3 is made up of Tadoteon, Dakira, Sambsen and Bagala,
samples characterized by high levels of phenolic compounds and
vitamin C. The fruits of these villages could be used as a food
supplement to fight against certain avitaminoses.

FIGURE 3

90
%0 = Frap (mg EAA/100g)

@ E E E =

- N B

2o . B E 8B EE B §

S E E E E E E E E B

2 B E E E§E E E E E G

=4 8B 8 E E E E E E E

330 E & E E BE E ENE B .

= gt 8 E E B E BE .f E

€ 5 EEEEREEE & E éé = E = E

< B BE = B E == E e BB
=B = = B E B= B &
RE BE BE BE HE HE B BE RE BE BE HE B
QS P PSP SS
65@0 e‘zo o°é ‘\g’@ §$‘§g i %‘véo & ¢ \,%oo G‘& Q\@\ &Q& @f
SRR & & W S
A N Villages

Comparison of antioxidant capacities of S. senegalensis fruit pulps in locations in Burkina Faso.

= DPPH (%)

TN
LT

I

T
T e
TN
I

Frontiers in Nutrition

07

frontiersin.org


https://doi.org/10.3389/fnut.2024.1358968
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Tiendrebeogo et al.

10.3389/fnut.2024.1358968

Biplot (axes F1 et F2 : 91.78 %)

FIGURE 4

4
B-CAROTENE POLYPHENOL
3 eTADOTEON
VITAMIN C
) SINYANA,
—_ o KARFIGUELA
NG OUAHABO
S TIENKOUERA® FLAVONOIDE
- S
*0 + + t + + +
%
& FRA]&WQHL 1 BARKPERENA
2 o, o3 YcopPENE
o S EANKALABA
-2 TANNINS SISSAMBAT DPPH
-3
-4
-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7

F1 (53.59 %)

PCA of phenolic compounds and antioxidant activities of S. senegalensis fruit pulp in 20 locations in Burkina Faso.

TABLE 3 Pearson linear correlation matrix of the different variables.

Variables Phenolics Flavonoids @ DPPH  FRAP Vitamin p-Carotene Lycopene Phytates Tanins
Cc

Phenolics 1

Flavonoids 0.092 1

DPPH 0.524 0.854 1

FRAP —0.642 ~0.470 —0.774 1

Vitamin C 0.533 —0.023 0.218 ~0.286 1

p-Carotene 0.189 0.194 0.197 —0.051 —0.409 1

Lycopene —0.414 —0.481 -0.521 0.095 -0.314 —0.374 1

Phytates -0.177 —0.651 -0.621 0.638 0.029 ~0.160 0.135 1

Tannins 0.615 0.569 0.751 —0.503 0.004 0318 —0415 ~0.506 1

- Group 4, constituted of samples from Pinyiri, Barkperena,
Oueleni, Kankalaba, Guiaro and Dara, includes samples with
high levels of carotenes, lycopenes and DPPH anti-free radical
activity. The samples are a potential source of antioxidants.
Therefore, the preservation of these bioactive compounds during
processing and storage is important in order to be able to use
them as beneficial elements for health.

4 Conclusion

The study revealed a variation in biochemical parameters
studied, depending on Saba senegalensis fruit. This variation was
not linked to the harvesting zone, but could be explained by
genetic factors, fruit maturity and sample processing conditions.

Frontiers in Nutrition

In addition, the study revealed that S. senegalensis fruit pulps are
potential source of bioactive compounds, including free radical
scaveniging molecules. Four sample chemotypes were therefore
identified on the basis of their biochemical characteristics. These
different chemotypes are of great interest to the food industry,
manufacturing products enriched with micronutrients and
bioactive compounds to help combat malnutrition and various
metabolic diseases. Also, the fruit pulp is an interesting source that
can be alternative local food product to achieve a satisfactory and
balanced diet. The introduction of technologies to ennhance the
economical and nutritional value of the pulp to increase daily
intake of fruits and vegetables. The variability of its biochemical
composition could mean that, depending on the quality of the end
product required, fruit from different regions could be used
without having to resort to chemical compounds that are not
always harmless to health.

08 frontiersin.org


https://doi.org/10.3389/fnut.2024.1358968
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Tiendrebeogo et al.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Author contributions

ST: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Project administration,
Resources, Software, Supervision, Validation, Visualization, Writing
- original draft, Writing - review & editing. CC: Conceptualization,
Data curation, Formal analysis, Funding acquisition, Investigation,
Methodology,
Supervision, Validation, Visualization, Writing - original draft,

Project administration, Resources, Software,

Writing - review & editing. RB: Writing - review & editing. EO:
Writing - review & editing. MH: Conceptualization, Data curation,
Formal analysis, Funding acquisition, Investigation, Methodology,
Project administration, Resources, Software, Supervision, Validation,
Visualization, Writing - original draft, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This work was

References

1. WHO (2019). Augmenter la consommation de fruits et légumes pour réduire le
risque de maladies non transmissibles. Bibliothéque électronique de données factuelles
pour les interventions nutritionnelles (eLENA). Available at: http://www.who.int/elena/
titles/fruit_vegetables_ncds/fr/#

2. UN (2020). Résolution adoptée par I'Assemblée générale le 19 décembre 2019.
Available at: https://undocs.org/fr/ A/RES/74/244

3. Amiot-Carlin MJ. Les fruits et légumes « Biologiques » sont-ils de qualité supérieure
et meilleurs pour notre santé? Cahiers de Nutrition et de Diététique. (2023) 58:45-52.
doi: 10.1016/j.cnd.2022.12.001

4. Food and Agriculture Organization (FAO)/World Health Organization (WHO).
(2021). Fruits et légumes - éléments essentiels de ton alimentation. Année internationale
des fruits et des légumes, 2021 Note d’information. Rome, RM, Italy: World Food
Programme. Available at: www.wip.org/publication/2021 (Accessed January 25, 2024).

5. Brennstuhl M-J, Martignon S, Tarquinio C. Alimentation et santé mentale:
lalimentation comme voie vers le bonheur? Nutr Clinique et Métabolisme. (2021)
35:168-83. doi: 10.1016/j.nupar.2021.02.004

6. Arbonnier M. Arbres, arbustes et lianes des zones séches d’Afrique de I'Ouest.
Versailles: Ed. Quae (2019) 776. Available at: https://www.quae.com/produit/1554/
9782759225484/arbres-arbustes-et-lianes-d-afrique-de-1-ouest

7. Sarr MG., Ndiaye ND, Ayessou NC, Faye PG, Cisse M, Sakho M, et al. Saba
senegalensis: Key features and uses. Food and Nutrition Sciences (2018) 9:1099-1111.
doi: 10.4236/fns.2018.99080

8. Diabagaté F, Traoré S, Cissé M, Soro D, Brou K. Biochemical characterization
and nutritional profile of the pulp of Saba senegalensis from Cote d’ Ivoire Forest.
Am ] Food Nutr. (2019) 7:19-25. doi: 10.12691/ajfn-7-1-4

9. Lamien N, Ouédraogo SJD, Sanogo AM, Kouyate A, Tougiani GV. Catalogue régional
des arbres et arbustes alimentaires des terroirs Sahéliens et Soudaniens d’Afrique de 'Ouest.
Burkina Faso: Vers Une Meilleure Valorisation de Leurs Potentiels Nutritionnels (2018).

10. Tiendrebeogo S, Ganou L, Compaoré C, Tapsoba F, Dicko M. Biochemical
composition of Saba senegalensis fruits from Burkina Faso. Afr J Food Sci. (2020)
14:322-9. doi: 10.5897/AJFS2020.1992

11. Yao KKT, Somda MK, Nikiema M, Mogmenga I, Dabire Y. Proximate composition
and nutritional potential of Saba senegalensis fruit from three climatic regions in
Burkina Faso. ] Food Res. (2023) 13:10-25. doi: 10.5539/jfr.v33n1p10

Frontiers in Nutrition

10.3389/fnut.2024.1358968

supported by the African Biotechnology Network (RABIOTECH, ISP/
IPICS project n°172 600 000) and financed the mobilities for the
collection of samples, purchase of chemicals and the acquisition of lab
equipments.

Acknowledgments

The authors would like to thank the technicians at the Department
of Food Technology (DTA) who contributed to this study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

12. Nagata M, Yamashita I. Simple method for simultaneous determinations of
chlorophyll and carotenoids in tomato fruit. Nippon Shokuhin Kogyo Gakkaish. (1992)
39:925-928.

13. Nishkruti M, Patani P, I S. Colorimetric estimation of ascorbic. ACID FROM.
(2018) 7:1376-84.

14.Singleton VL, Orthofer R, Lamuela-Raventos RM. Analysis of total phenols
and other oxidation substrates and antioxidants by means of Folin-Ciocalteu
reagent. Methods Enzymol (1999) 299:152-178.

15. Zhishen J, Mengcheng T, Jianming W. The determination of flavonoid contents in
mulberry and their scavenging effects on superoxide radicals. Food Chem. (1999)
64:555-9. doi: 10.1016/S0308-8146(98)00102-2

16. CEE. Méthode de référence pour le dosage des tanins. J Officiel Des Communautés
Européennes. (1984) n° L197/19.

17. Gongalves FV, Medici LO, Da Fonseca MPS, Pimentel C, Gaziola SA, Azevedo RA.
Protein, phytate and minerals in grains of commercial cowpea genotypes. Anais Da
Academia Bras Cienc. (2020) 92:1-16. doi: 10.1590/0001-3765202020180484

18.Latta M, Eskin M. A simple and rapid colorimetric method for phytate
determination. J Agric Food Chem. (1980) 28:1313-5. doi: 10.1021/jf60232a049

19. Yadav RNS, Agarwala M. Phytochemical analysis of some medicinal plants. J
Phytology. (2011) 3:10-4.

20. Abdullahi MN, Ilyas N, Ibrahim H. Evaluation of phytochemical screening and
analgesic activity of aqueous extract of the leaves of Microtrichia perotitii dc (Asteraceae)
in mice using hotplate method. Med Plant Res. (2013) 3:37-43. doi: 10.5376/
mpr.2013.03.0005

21. Himour S, Yahia A. Etude phytochimique des feuilles d'Olea europaea L. var
Chemlel d'Algérie. ] Biores Valorization. (2016) 1:34-8.

22. Ayoola GA, Coker HB, Adesegun SA, Adepoju-Bello AA, Obaweya K, Ezennia
EC. Phytochemical screening and antioxidant activities of some selected medicinal
plants used for malaria therapy in southwestern Nigeria. Trop ] Pharm Res. (2008)
7:1019-24.

23. Sombié PA, Moussa C, Ahmed C, Jeremy O, Jean-Baptiste T, Martin K. Antioxidant
and phytochemical studies of 31 cowpeas (Vigna Unguiculata (Walp L)) genotypes from
Burkina. Food Secur. (2018) 7:143. doi: 10.3390/foods7090143

frontiersin.org


https://doi.org/10.3389/fnut.2024.1358968
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
http://www.who.int/elena/titles/fruit_vegetables_ncds/fr/#
http://www.who.int/elena/titles/fruit_vegetables_ncds/fr/#
https://undocs.org/fr/A/RES/74/244
https://doi.org/10.1016/j.cnd.2022.12.001
https://www.wfp.org/publication/2021
https://doi.org/10.1016/j.nupar.2021.02.004
https://www.quae.com/produit/1554/9782759225484/arbres-arbustes-et-lianes-d-afrique-de-l-ouest
https://www.quae.com/produit/1554/9782759225484/arbres-arbustes-et-lianes-d-afrique-de-l-ouest
https://doi.org/10.4236/fns.2018.99080
https://doi.org/10.12691/ajfn-7-1-4
https://doi.org/10.5897/AJFS2020.1992
https://doi.org/10.5539/jfr.v33n1p10
https://doi.org/10.1016/S0308-8146(98)00102-2
https://doi.org/10.1590/0001-3765202020180484
https://doi.org/10.1021/jf60232a049
https://doi.org/10.5376/mpr.2013.03.0005
https://doi.org/10.5376/mpr.2013.03.0005
https://doi.org/10.3390/foods7090143

Tiendrebeogo et al.

24. Ogboru RO, Okolie PL. Phytochemical screening and medicinal potentials of the
bark of Dacryodes edulis (G. Don) HJ lam. J Environ Anal Chem. (2015) 2:158. doi:
10.4172/2380-2391.1000158

25. Azzi R. Enquéte ethnopharmacologique. Analyse pharmaco-toxicologique de Figuier
(Ficus carica) et de coloquinte (Citrullus colocynthis) chez le rat Wistar. Algerie: Université
Abou Bekr Belkaid de Tlemcen (2013).

26. Badri W, Hsaine M, Bourhim N, Fougrach H. Evaluation des activités antioxydante
et anti-inflammatoire de Erica arborea L. du Maroc. J Pathologie Biologie. (2013)
61:254-8. doi: 10.1016/j.patbio.2013.03.005

27.Boamponsem G. A., Johnson E S., Mahunu G. K., Awiniboya S. E, Boamponsem
G. A, Plant A. J., et al. Determination of biochemical composition of Saba senegalensis
(Saba fruit). (2013). Available at: www.pelagiaresearchlibrary.com.

28. Gaye SM, Paul D, Cyrille AN, Mady C, Mama S, Mar DCG. Intake nutritional
variabilities of Saba senegalensis fruits. Food Nutr Sci. (2022) 13:826-34. doi: 10.4236/
ns.2022.1310059

29. Kouakoua YE. Formulation de mélanges binaires dextraits de pulpes de fruits
désacifiées a base de Saba senegalensis. Cote d’Ivoire: Université NANGUI ABROGOUA
(2022).

30. Noba A, Koala M, Hema A, Bationo RK, Dabiré CM, Palé E, et al. Carotenoids
identification by HPTLC-MS and vitamin C content of fruits of Saba senegalensis (A.
DC) Pichon. Afr ] Pure Appl Chem. (2020) 14:60-8. doi: 10.5897/AJPAC2020.0832

31. Nafan D, Silue S. Genetic variation of Saba senegalensis Pichon (Apocynaceae)
and few nutritional values. IJBAF. (2013) 1:121-135.

32. Dakuyo R, Konaté K, Kaboré K, Sanou A, Konkobo FA, Bazié D, et al. Ascorbic acid,
pigments, anti-nutritional factors, and nutraceutical potential of Anacardium occidentale
fruits as affected by temperature. Int ] Food Prop. (2023) 26:471-88. doi:
10.1080/10942912.2022.2163661

33.Ma X, Wu H, Liu L, Yao Q, Wang S, Zhan R, et al. Polyphenolic compounds and
antioxidant properties in mango fruits. Sci Hortic. (2011) 129:102-7. doi: 10.1016/j.
scienta.2011.03.015

Frontiers in Nutrition

10

10.3389/fnut.2024.1358968

34. Kini E, Saba A, Parkouda C, Ouedraogo S. Partial phytochemical characterization of
the fruits of Saba senegalensis (Apocynacaea) and Landolphia heudolotii (Apocynaceae).
Afr Pharm Traditi Med. (2012) 16:32-5.

35. Helyes L, Lugasi A, Pek Z. Effect of natural light on surface temperature and lycopene
content of vine ripened tomato fruit. Can J Plant Sci. (2007) 87:927-9. doi: 10.4141/
CJPS07022

36. Dumas Y, Dadomo M, Lucca GD, Grolier P. Effects of environmental factors and
agricultural techniques on antioxidant content of tomatoes. J Sci Food Agric. (2003)
83:369-82. doi: 10.1002/jsfa.1370

37. Lamien-Meda A, Lamien EC, Compaoré MMY, Meda RNT, Kiendrebeogo M, Zeba
B, et al. Polyphenol content and antioxidant activity of fourteen wild edible fruits from
Burkina Faso. Molecules. (2008) 13:581-94. doi: 10.3390/molecules13030581

38. Baiyeri P, Ishieze PU, Pc K, Cv O, Kolawole O. Preliminary investigation of nutritional
quality of Saba (Saba senegalensis), a wild fruit species obtained from north Central Nigeria.
Nigerian J Crop Sci. (2019) 6:11-6.

39. Middleton E, Kandaswami CTT. The effects of plant flavonoids on mammalian
cells: implications for inflammation, heart disease and cancer. Pharmacol Res. (2000)
52:673-839.

40.Rassouli A, Fatemi A, Asadi FM. Effects of fig tree leaf (Ficus carica) extracts
on serum and liver cholesterol levels in hyperlipidemic rats. Int J Vet Res. (2010)
4:77-80.

41.Rickard SE, Thompson LU. Interactions and effects of phytic acid. In:
Antinutrient and phytochemicals in foods. American Chemical Society (1997)
3:145-154.

42.Li H-B, Wong C-C, Cheng K-W. Antioxidant properties in vitro and total
phenolic contents in methanol extracts from medicinal plants. Lebensmittel
Wissenschaft and Technology. (2008) 41:385-39.

43.Luthria DL. A simplified UV spectral scan method for the estimation of
phenolic acids and antioxidant capacity in eggplant pulp extracts. J Funct Foods.
(2012) 4:238-42. doi: 10.1016/j.jff.2011.11.002

frontiersin.org


https://doi.org/10.3389/fnut.2024.1358968
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.4172/2380-2391.1000158
https://doi.org/10.1016/j.patbio.2013.03.005
http://www.pelagiaresearchlibrary.com
https://doi.org/10.4236/fns.2022.1310059
https://doi.org/10.4236/fns.2022.1310059
https://doi.org/10.5897/AJPAC2020.0832
https://doi.org/10.1080/10942912.2022.2163661
https://doi.org/10.1016/j.scienta.2011.03.015
https://doi.org/10.1016/j.scienta.2011.03.015
https://doi.org/10.4141/CJPS07022
https://doi.org/10.4141/CJPS07022
https://doi.org/10.1002/jsfa.1370
https://doi.org/10.3390/molecules13030581
https://doi.org/10.1016/j.jff.2011.11.002

	Comparison of nutritional, bioactive potential and antioxidant properties of Saba senegalensis fruit pulps from five regions of Burkina Faso
	1 Introduction
	2 Materials and methods
	2.1 Collection sites and sampling
	2.2 Methods
	2.2.1 Determination of biochemical composition of pulps
	2.2.1.1 Carotenoids and lycopene
	2.2.1.2 Ascorbic acid
	2.2.2 Analyses of other bioactive components and antioxidant properties
	2.2.2.1 Preparation of extracts
	2.2.2.2 Total phenolics
	2.2.2.3 Total flavonoids
	2.2.2.4 Total tannins
	2.2.2.5 Phytates
	2.2.2.6 Other qualitative analyses
	2.3 Antioxidant properties
	2.3.1 Antiradical activity of DPPH
	2.4 Statistical analysis

	3 Results and discussion
	3.1 Nutritional and bioactive potential of Saba senegalensis fruit pulps
	3.2 Phenolics and antioxidant properties of Saba senegalensis fruits pulps
	3.3 PCA analyses performed base biochemical parameters

	4 Conclusion
	Data availability statement
	Author contributions

	References

