Nutritional Potential of Maranthespolyandra (Benth.) Prance fruit kernels: A
Comprehensive Analysis of Macronutrient, Mineral, and Phytochemical Profiles in
Burkina Faso

Abstract

Humanshavebeenusingplantsin traditionalmedicine
andforfoodsecurityformillionsofyears. Today,several plants are being studied for their
nutritional and medicinal value. The aim of this study was to determine the macronutrient
composition, the characteristics of the oil and the mineral and phytochemical amino acid
profiles of the fruit kernels of Maranthespolyandra(Benth.) Prance collected in the Cascades
region of Burkina Faso. Macronutrient composition, oil characteristics and phytochemical
profile were determined using standard methods. Amino acid and mineral profiles were
determined by liquid chromatography coupled to a tandem mass spectrometer (LC-MS/MS)
and inductively coupled plasma atomic emission spectrometry (ICP-AES) respectively. The
results of the analyses revealed average levels of protein (14.5 = 0.2), lipids (55.5 + 0.5) and
carbohydrates (25.2). The average saponification, iodine, acid and peroxide values of the oils
were 190.92 mg KOH/qg oil, 148.11 g iodine/100 g oil, 0.24 mg KOH/g oil and 25.33 meq of
O/kg oil. Essential amino acids (Threonine, Histidine, Isoleucine and Leucine) and non-
essential amino acids (Alanine, Glycine, Arginine and Glutamic acid) were reported at
varying levels. Almonds also contained ten types of minerals (B, Ca, Fe, K, Mg, Na, P, Si, Sr
and Zn), total fiber (11.10%), phytate (12.46 g/kg) and polyphenols (0.13%). Almonds
contained simple sugars (mg/kg) such as D-mannopyranose (41.80), Ribose (149.27), L-
Rhamnose monohydrate (70.86), Glucuronicacid(161.41),Trigalacturonicacid(19.44),a-D-
glucose(608.82),a-D-galactose(253.05),Aldehydo- D-xylose (22.23), Aldehydo-L-arabinose
(49.72), Fucopyranose (510.58). Fructose was not detected. This study
revealedthatthefruitkernelsofMaranthespolyandra(Benth.)Prancearehighlyrichinnutrientsandc
anbeused in food fortification to combat manitrition in Burkina Faso.
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Introduction

Trees andshrubsplaya vitalrole invarious areas of life throughout the world. Theyareused
forfood,medicinal purposes and in agriculture as a soil fertilizer (Ouoba et al., 2018). Sub-
Saharan Africa is therefore a major reservoirof ediblewoodyspecies,contributing
tofoodsecurity anddiversifyingpeople'slivelihoods (Kouyatéet
al.,2016).However,giventhestrongpressurethathumansexertontheflora,theediblefruitpotentialis
declining considerably in natural areas except classified forests, protected forests, parks and
reserves (Bazongo, 2017). In Burkina Faso, the Hauts-Bassins region isparexcellence
thecountry's fruit-growingbasin,providingnon-timber forest products and especially edible
fruit that help to improve the socio-economic life of local populations (Savadogo et al., 2017,
Bazongo, 2017). Nowadays, there is renewed interest in exploiting the biological importance



of edible plants (Ali et al., 2022). However, several species are little exploited, particularly in
the agri-
foodandmedicinalsectors. TheseincludeMaranthespolyandra(Benth.)Prance,whichbelongstothe
genus

Maranthes. Thisgenuscomprisestwelvespecies,includingtenintropical Africa,oneintropical Asiaa
ndanother

intropical America(PROTA,2010).M.polyandra(Benth.)Pranceisaplantwithahighexploitationpo
tentialfor its various organs such as fruits, seeds, leaves, trunk and roots. For example, the

fruits of M. polyandra(Benth.)
Pranceareusedforhumanandanimalconsumption. Theseedsareusedtoproduceoil. Therootsareuse

dtotreat certaindiseasessuchassyphilis,ulcers,mentalillnessesandkwashiorkor (Tor-
Anyiinetal.,2015;Aniamaetal., 2016, Chen et al.,

2020).Barkandleafextractsareusedtotreatinfections, fractures,childhoodabdominalpain,metaboli
cdisorders and fever (Ali et al., 2022). Given their phytochemical composition, these extracts
have anti-cancer and anti- inflammatory properties (Alajil et al., 2022). Wood is also used in
construction, to make fence posts and for charcoal production
(Bazongo,2017).Nevertheless,whilethebeneficialpropertiesofM.polyandra(Benth.)Prancearekn
ownthanks to ethnobotanical investigations, data concerning the macronutrient and
micronutrient composition of M. polyandra(Benth.) Prance fruit kernels from Burkina Faso
remain scarce. The aim of thisstudy was therefore to determine the macronutrient
composition,oil characteristics and amino acid, mineral and phytochemical profiles of M.
polyandra(Benth.) Prance fruit kernels collected in the Cascades region of Burkina Faso.

Materialsandmethods

Collectionsiteandsampling

Mature M. polyandrafruits were collected in the Cascades region (see Figure 1) in southern
Burkina Faso during October 2022. This region was chosen because of the strong presence of
the species. Five localities-Mondon, Toumousséni,Wolonkoto,DjangaandBérégadougou-
wererandomlyselectedfor fruit collection. Approximately 10 kg of fruit were collected from
20 randomly selected plants per
village.Afterharvesting,thesamplesweresorted,washedwithwaterandthendriedin theshadeat28-
30°C for 3 weeks. After drying, 1 kg of seeds per village was taken and pooled to obtain a
mixture
representativeoftheregion.Finally,theseedsobtainedwereshelledandthekernelsweregroundusing
a Moulinex-type grinder for biochemical analysis. Figure 2 shows the almonds of M.
polyandra.
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Figurel;MapoftheCascadesregion

Figure 2: Dried fruits (A) and almonds (B) of M. polyandra

Analysisofproximalkernelcomposition

ThewatercontentwasestimatedusingAOACmethod925.10(AOAC,2002).Atestsampleof
2gofseedflourwasplacedinataredbasket. Theassemblywasplacedinanovenat105°Cfor3hours and
then placed in a desiccator for 30 minutes to cool. The water content was obtained by
differential weighing.

ThecrudeashcontentwasdeterminedaccordingtoAOACmethod923.03(AOAC,2002) Thi
s consists of incinerating the sample in a muffle furnace at a temperature of 550°C. A test
sample of 3-5 g of dried seed flour is placed in a clean, dry porcelain crucible which has been
weighed beforehand. The sample is then incinerated in an oven at 550°C for 4 hours. At the
end of the incineration process, the crucible is removed, cooled in a desiccator for 30 minutes
and the difference in mass is used to calculate the ash value.

The total protein content of the almond samples was determined according to
KJELDAHL



AOAC979.09(A0AC,2002). Thisconsistsofmineralizingorganicnitrogenintoammonium,whichi
s then measured by acidimetry. A test sample of 0.2 g of dried seed meal from each sample, a
digestion
tablet(kjeltabsck:3.5gofpotassiumsulphateK2SO4,4gofcoppersulphateCuS0O4,5H20),10mlof
concentratedsulphuricacidandafewdropsofhydrogenperoxideareaddedtoaKjeldahlflask.Mineral
ization was started for 4 hours at 400°C. After mineralization, the nitrogen is titrated and the
protein content is calculated using a conversion factor.

The total fat content of dried seed flours was determined using the AOAC 960.39
Soxhlet method.(AOAC,2002).TheSoxhletmethodisagravimetricmethodforsemi-
continuousextractionof
fatsuntilexhaustion.Atestsampleof5gofdrymatterwasplacedintheSoxhletapparatusandextracted
with 250ml of petroleum ether. The extraction was carried out for 6 hours. Theextraction
solvent was separated from the fat by evaporation under reduced pressure using a rotavapor
(BUCHI; Germany).

The total carbohydrate content was determined using the differential method proposed
by (Barminas, 1999). Total carbohydrate content = 100 - (%lipids + %proteins + %ash). The
theoretical energy value is calculated using the formula:

E=(Px4)+(Gx4)+(Lx9)

Where:Eisthetotalenergyvalueinkilocalories
(kcal),Pisthequantityofproteiningrams(g),Gistheamountofcarbohydrateingrams(g),Listheamount
offatingrams (g).

Determinationofphysico-chemicalparametersof oils

The saponification value was determined using the AOCS Cd 3-25 METHOD (AOCS, 1990).
The oils
werefirsthotsaponifiedwithanexcessofalcoholicpotashsolution. Theexcesspotashwasthentitrated.
The difference is used to obtain the saponification index. The iodine value was calculated on
the basis of the fatty acid composition of the oil found in our previous study, using the AOCS
Cd 1c-85 method
(AOCS,1990).Theperoxidevaluewasdeterminedbytitrationoftheiodinereleasedbythereactionof
hydroperoxides in the presence of iodide ions according to the AOCS Cd 8-53 method (AOCS,
1990). 5 g of oil was dissolved ina 30 ml acetic acid/chloroform mixture (3/2, v/v). Using a
propette, 0.5 mL of saturated KI was added and the mixture was left to stand for one minute.
Then 30 mL of distilled water was added and the iodine liberated was determined by a solution
of sodium thiosulphate (0.1N) in the presence of starch. The acid number was determined by
titration of the free fatty acids present in the oil using the AOCS Ca 3a-63 method (AOCS,
1990). The oxidative stability of the oils
wasdeterminedusingtheautomatedRancimatmethod.3gofoilwereweighedintoareactiontubeand
introducedintotheRancimat743(Metrohm,Switzerland).Inducedoxidationwascarriedoutat120°C
with a purified air flow rate of 20 I/h. The time taken for total oxidation of the oil was then
measured.

Determinationofaminoacidcomposition

Amino acid composition was determined by liquid chromatography coupled to a tandem mass
spectrometer (LC-MS/MS) (DeArmond, 2022) with slight modifications as described in our



previous work (Bazongo et al., 2023). The samples were first digested under heat (110°C), with
a 1%o hydrochloric acid solution of phenol/water in (\V/V) proportions. Then the operation was
followed by filtration on a 0.22 pm pore membrane. The amino acid composition was then
determined using a Shimadzu 8050 LC-MS/MS instrument. The column was an Endeavor-sil
C18 type measuring 100*2.1mm 1.8um and the flow rate was 0.2 ml/min. The column
temperature was 40°C and the collection time was 15 min. The mobile phase was 0.1% formic
acid and acetonitrile as shown in the
tablebelow.Massconditionsforelectrosprayionisationwereasfollows:interfacetemperature:300°C,
desolvationtemperature:526°C,DLtemperature:250°C,atomisinggasflowrates:3.00L/min,heating
air flow rate: 10.00 L/min, heating block temperature: 400°C, drying air flow rate: 10.00 L/min.
Quantification was performed using combined MRM and SIM methods for direct quantitative
determination of amino acids in various samples on LC/MS/MS.

Determinationofmineralcomposition

Mineral composition was determined by inductively coupled plasma atomic emission
spectrometry (ICP-AES)accordingtoSelmietal,(2021)withslightmodificationsasdescribedinour
external work (Bazongo et al., 2023). The samples were previously digested with a mixed
solution of nitric acid and perchloric acid on an electric hot plate. Minerals were analyzed by
gas-liquid chromatography (GLC) using the PerkinElmer (PE) AVIO200 model. Parameters
were adjusted as follows: Instrumental analysis conditions: argon; Plasma gas flow rate: 12
L/min; Auxiliary gas flow rate: 0.2 L/min; Atomizing gas flow rate: 0.6 L/min; Power output:
1300 W; Pump flow rate: 1.5 mL/min; Carrier gas (greater than 99.996% argon: 0.6 - 0.8
MPa); Purge gas (greater than 99.999% argon or nitrogen: 0.3 - 0.8 MPa); Air compressor (0.6
- 0.8 Pa); Cooling water circulator (20°C).

Determinationofthelltypesofreducingsugars

Determination of fructose

Forthedeterminationoffructose,approximately0.5gofthesamplewasmixedwith3mloftrifluoroacetic
acid (4mol/L), sealedand subjected to acid digestion in an oven at 105°C for4 hr. After cooling,
the sample was again placed in the oven at 105°C, followed by the addition of a further 3 ml of
methanol and subsequent drying. Next, 5 ml of water was added and the mixture was
ultrasonicated for 30 min before being homogenized by vortexing. The prepared sample was
filtered through a 0.22 pm filter. Analysis was carried out using a Shimadzu LC- 16 ELSD, with
a chromatographic column (ShodexAsahipak NH2P -50 4E, 4.6 x 250 mm, 5
pm),ataflowrateoflmL/minandacolumntemperatureof35°C.Themobilephaseconsisted of water
and acetonitrile in a ratio of 22:78, with a collection time of 15 min.

Determinationofother simplesugars

A sample weighing approximately 0.5 g is placed in an ampoule containing 4 mL of
trifluoroaceticacid(4mol/L),whichisthensealedandsubjectedtoaciddigestionat110°Cfor 4 h.
After digestion, the ampoule was removed, cooled and the contents dried at 105°C. Next,
3mLofmethanolwasadded,followedbyanotherdryingstep. Theresiduewasthendissolved in 3 mL
ammonia and filtered through a 0.22 um membrane for derivatization. For the derivatization
process, 0.1 mL of the sample is combined with 0.1 mL of a 0.5 mol/L PMP- methanol
solution and heated to 70°C for 30 min. The mixture was then dried under nitrogen vapor,



reconstituted with 1 mL of methanol and oven dried again. Next, 1.0 ml of water was added to
dissolve the sample and the excess derivatized agent was extracted with chloroform until the
chloroform layer became colorless. The supernatant was passed through a 0.22 um filter
before analysis.The instrument is a Shimadzu LC-2030PLUS, with a Diamonsil-plus C18
column (4.6x250 mm, 5 pm). Chromatographicconditions included acollection timeof 75 min,
a wavelength of 245 nm, a flow rate of 1 mL/min, a column temperature of 35°C and a mobile
phase consisting of disodium hydrogen phosphate (20 mmol/L, pH 6.8) and acetonitrile in a
ratio of 84:16.

Determinationof phytates

Forthedeterminationofphytates,themethodadaptedfrom(MaroltandKolar2021)wasused.
Approximately2gofsamplewasaddedtoa50mlicentrifugetube,followedby20mlofhydrochloricaci
dsolution. Themixturewasultrasonicallyextractedatroomtemperaturefor2 h and then centrifuged
at 5000 rpm for 15 min. 10 ml of the supernatant was accurately
removedintoa50mldistillationflask,evaporatedbyrotaryevaporationat50°Candtheresidue
dissolvedinl0mlofwater.Next,5mloftheextractwaspipettedthroughapre-activatedsolid
phaseextractioncolumn,washedsequential lywithSmlsodiumdihydrogenphosphatesolution and
5 ml water, removing all effluent. The column was then eluted with 5 ml of sodium
dihydrogen phosphate solution. The eluent was collected and diluted to 10 mL with sodium
dihydrogen phosphate solution, then passed over a 0.22 pm membrane filter prior to analysis.
The instrument parameters were as follows: Agilent HPLC-1260; chromatographic column:
reversed-phaseC18column(5 pm,250mmx4.6mm);mobilephase:25mmol/Lmonosodium
phosphate with 5% methanol solution; flow rate: 0.5 mL/min; column temperature: 30°C;
detection wavelength: 245 nm.

Determinationoftotalfiber

Crudefiberwasdeterminedusingthemethodadaptedfrom(VanSoestetal.,1991). Thesample
wasfirstdigestedwithacid.Aquantityof2.2gofthesamplewasweighedintoaconicalflask
and200mlof1.25%sulphuricacidwasadded. Themixturewasheatedtoboilingandheldfor 30
minutes. After this, the conical flask was removed and the mixture was filtered through a
gauze, washed with boiling water until the wash solution was no longer acidic. After this, 200
ml of potassium hydroxide solution (1.25%) was used to wash the residue off the gauze in the
originalconicalflask. Thismixturewasheatedandlightlyboiledforafurther30minutes. The conical
flask was then removed and the solution filtered through a glass sand core funnel (previously
dried and weighed) and washed with hot water until the filtrate was no longer alkaline.
Finally, the sand-core funnel was dried in an oven at 105°C until a constant weight was
obtained.

Determinationoftotalpolyphenols

Thetotalphenoliccontentwasdeterminedaccordingto(Kamtekaretal.,2014). Anamountof
2.2gofthesamplewasweighedintoaconicalflask. Then,anaqueousmethanolsolution(60%)  was
added for ultrasonic extraction. After cooling, the volume was adjusted to 100 ml and the
mixture filtered for later use. Gallic acid (1,000 pg/mL) was used as a standard solution.
StandardswerepreparedbypipettinglmL,2mL,3mL,4mLand5mLofthestandardsolution
ofgallicacidinto100mLvolumetricflasks,thenadjustingthevolumeofeachflaskto100mL
withdistilledwaterandshakingwell. Todeterminethepolyphenolcontent,1mlofeachofthe
previouslypreparedgallicacidsolutionandextractwerepipettedintolOmicolorimetrictubes. Next,



5 ml of 10% forintol solution was added to each tube and the mixture was shaken well and left
to stand for 3 to 8 minutes. After this, 4 ml of 7.5% sodium carbonate solution was
addedandthemixturewasagainshakenwell. Thesolutionwasthenplacedatroomtemperature for60
min. Finally, al0 mm cuvettewas used to determineabsorbance at 765 nm using aUV
spectrophotometer (model: UV6100).

Resultsanddiscussions

Proximalcompositionandphysicochemicalparameters

TheproximalcompositionofMpolyandrakernelsisgiveninTablel.Thewatercontentofthekernels is
low (2.1%). This content is similar to that found by (Odetoye et al., 2013) which is 2.7%.
Water
contentisaveryimportantfactorinfoodpreservation;thehigheritis,thegreatertheactivationofwater
andthegreaterthedevelopmentofnumerousdegradationreactions(enzymatichydrolysis, lipidoxidat
ion and microorganism proliferation) in the seed. As a result, this low content favors the good
conservation of almonds of this species. The lipid content of M polyandrekernels is 55.5%.
This is much higher than the lipid content of cotton (Kok et al., 2011)sesame (Elleuch et al.,
2007)soya, sunflower and rapeseed (Mariod, 2004) with a crude oil content of between 20 and
50%. The lipid
contentofthefinesissimilartothatfoundby(Bazongoetal.,2014)onthespecies. Theproteincontent
ofthealmondkernelsis14.1%.ThisislowcomparedwithseverallocaloilseedspeciessuchasLophirala
nceolata(29.89%).  (Lohlum, 2010)Balanitesaegyptiaca(28.3%) (Bazongo et al.,
2023)Azadirachtaindica (32.4%) (Djenontin et al., 2012). The crude ash and carbohydrate
contents are 3.3% and 25.2% respectively. Theashcontentislowerthanthatfoundby
(Odetoyeetal.,2013). Thiscouldbeexplained by differences in climatic and soil factors in the
areas studied. The energy value of almonds is 670.4 (kcal/100g). This value is relatively high
and could be explained by the high lipid content of almonds.

Tablel.ProximalcompositionofkernelsandphysicochemicalparametersofM.polyandraoil

Parameters Values
Humidity 1.9+0.2
Proteins 145 +0.2
Lipids 55.5+05
Carbohydrates 252

Ash 3.310.1
Energyvalue (kcal/100g) 670.43
Saponificationnumber(mgKOH/goil) 190.92
lodinecontent(gofiodine/100gof oil) 148.11
Acidvalue(mgofKOH/gofoil) 0.24
Peroxidevalue (mEqofO./kgofoil) 25.33
Meltingpoint(°C) 29.9
Oilstability(h) 120°C 1.27

The acid and peroxide values were 0.24 mg of KOH/g of oil and 25.33 mEq of 02/kg of oil
respectively. These two indices give an idea of the suitability of the extracted oil for
preservation. Free fatty acids are the products of hydrolysis (enzymatic or spontaneous) of
triglycerides, while the hydro-peroxide content measured indicates the quantity of oxygen



present in the oil, likely to degrade it. The low free fatty acid content therefore indicates that
theoil'striglyceridesareinagoodstateofpreservation,whilethehighperoxidevaluecouldbe
explainedbytheoil'shighcontentofpolyunsaturatedfattyacids,whichfavortheattachment of
oxygen to double bonds. It is therefore essential that after extraction, the oil is kept away from
oxygen and many other factors that can promote oxidation. The saponification value reflects
the surface-active properties of the oil, which is an important factor in soap manufacture. The
saponification value of M polyandraoil is 190.92 (mg KOH/g oil). This is similar to that of
olive oil (185-196 mg KOHY/g), soybean oil (193 mg KOH/g) and cottonseed oil (193-195 mg
KOH/g). (Juss et al., 2007). However, it is lower than that of palm kernel oil
andcoconutoil,whichareconsideredtobesurface-activeoilsinsoapmanufacture,withindices
above200mgKOH/g.Theiodinevalueisameasureofthedegreeofunsaturationofoils. Itis
stronglyinfluencedbythepolyunsaturatedfattyacidcontentandthedegreeofoxidationofthe  oils.
Oxidation causes oxygen to be attached to the double bonds, leading to their rupture or
polymerization (D.B. Min and Boff, 2002). This affects the nutritional quality of the oils. Oils
withahighiodinevalueareusedinlipochemistrybecauseofthepossibilityoffunctionalization(gener
ationofepoxides,polymerization,etc.)(Millward,2012)(Lecomteetal.,2013);butalso,
infoodbecauseofthepossiblepresenceofpolyunsaturatedGA.  Theiodineindexis148.11(g  of
iodine/100 g of oil). This value is high and reflects the high level of unsaturation in the oil.
This could explain the high value of the peroxide value and the low value of the oxidative
stability index of the oil (1.27 h) at 120° C. The melting point of the oil was 29.9°C. M
polyandraoilisthereforesemi-liquidatroomtemperature. Thiscouldbeexplainedbythenon-
negligible presence of stearic acid and palmitic acid in the oil, as shown by the results of one
of our studies on the species (Bazongo et al., 2014).

Amino acidcomposition

The amino acid composition of M polyandrakernels is given in Table 2. The total amino acid
content is 345611.48 mg/kg, of which 267506.66 are essential amino acids, corresponding to
77.4%ofthetotalaminoacidsintheseed.Mpolyandrakernelscontainalltheessentialamino acids
except tryptophan. A total of 17 of the 20 amino acids found in humans have been
identified.Cysteine,glutamine(30450.77mg/kg),arginine(17314.27mg/kg)andasparticacid
(12711.46 mg/kg) are the main fatty acids in almonds from the species studied. Almonds are
exceptionallyrichinsulphureousaminoacids(methionine+cystine) andcouldtherefore make up
for the lack of these acids in foods containing little of them. The species' almonds are
therefore a good source of amino acids for human and animal consumption.

Table2. AminoacidcompositionofM.polyandrakernels

Amino acids Value (mg/kg)
Essentialaminoacids

Threonine 3710.14
Lysine 4027.85
Histidine 2196.77
Valineacid 7326.36
Methionine+ cystine 232137.38
Isoleucine 6450.72

Leucine 6220.56



Phenylalanine+ tyrosine 5436.88
Non-essentialaminoacids

Alanine 4864.26
Glycine 4085.38
Serine 4291.17
Arginine 17314.27
Glutamicacid 30450.77
Proline 4387.51
Asparticacid 12711.46
AAE 267506.66
AANE 78104.82

*Essentialaminoacidrequirementsforadultsover18andchildrenaged1-2(Millward,2012)
TAAE: total essential amino acids; TAANE: total non-essential amino acids.

Mineral composition

The mineral composition of M. polyandrakernels is shown in Table 3. A total of 10 minerals
were reported in M. polyandrakernels. These mineral contents varied from one mineral to
another,makingitpossibletogroupthemintothreecategories,highcontentminerals,medium
content minerals and low content minerals. The high-grade minerals were calcium (Ca),
potassium(K),magnesium(Mg)andphosphorus(P)withanaveragecontentof2968.75mg/kg,
6250.00 mg/kg, 3477.47 mg/kg and 2903.34 mg/kg respectively. Elements with a medium
contentincludeboron(B),iron(Fe)andsodium(Na),withmeanvaluesof40.33mg/kg,34.23  mg/kg
and 123.55 mg respectively. Forlow content elements, we have Silicon (Si), Strontium
(Sr)andZinc(Zn)withmeanvaluesof4.58mg/kg,7.16mg/kgand18.35mg/kgrespectively.
MariaandHannah(2019)reportedsimilarlevelsofCa(2210.09mg/kgto3664.42mg/kg)and
Mg(1712.54mg/kgto 2118.05 mg/kg)incashew kernels. TheFeandZncontentswere lower than
those reported by Maria and Hannah (2019), including 60.04 mg/kg to 79.22 mg/kg for Iron
and 36.74 mg/kg to 77.95 mg/kg for Zinc. Similarly, theywere lower thanthose reported
byRicoetal.(2015)foriron(57mg/kg)andZinc(53mg/kg).Accordingtotheliterature,these minerals
have several roles (Maria and Hannah, 2019; Gutiérrez-Paz et al., 2024). Calcium plays a role
in numerous biological functions such as muscle contraction, blood coagulation, hormone
release, enzyme activation, mineralization and skeletal structure. Potassium contributes to the
normal functioning of the nervous system and the maintenance of normal
bloodpressure.Asforzinc,magnesiumandphosphate,theyarenecessaryfortheformationof
structures(bonesandteeth)andthenormalfunctioningofnerves,muscles, manyofthebody's
enzymes and DNAsynthesis. Magnesium is also linked to calcium metabolism and potassium
metabolism.Iron,boron,sodium,siliconandstrontiumplaymajorrolesinnemoglobinformation,
mineral metabolism (calcium, copper and magnesium) and improved absorption (amino acids,
glucose, triglycerides and oestrogen), regulates blood pressure, strengthens the immune
system and increases bone formation in bone tissue cultures, as well as osteoblastic precursor
replication and collagen synthesis in bone cell cultures. Boron is also involved in sugar
transport, RNA metabolism and parietal cell synthesis.

Table3.MineralcompositionofM.polyandrakernels



Minerals Values (mg/kg)

B 40.33
Ca 2968.75
Fe 34.23

K 6250.00
Mg 3477.47
Na 123.55
P 2903.34
If 4.58

Sr 7.16

Zn 18.35

Compositionin reducingsugars

The composition of reducing sugars in kernels from M polyandrais shownin Table 4. A total
of1l0simpleoseswithvaryinglevelsweredetectedinMpolyandrakernels. Thesesimpleoses were D-
mannopyranose (41.80 mg/kg), ribose (149.27 mg/kg), L-rhamnose monohydrate (70.86
mg/kg), glucuronic acid (161.41 mg/kg), trigalacturonic acid (19,44 mg/kg), a-D- glucose
(608.82 mg/kg), a-D-galactose (253.05 mg/kg), aldehydo-D-xylose (22.23 mg/kg), aldehydo-
L-arabinose (49.72 mg/kg) and fucopyranose (510.58 mg/kg). a-D-glucose, a-D- galactose
and fucopyranose were the single oses with the highest levels, unlike D- mannopyranose, L-
rhamnose monohydrate, trigalacturonic acid, aldehydo-D-xylose and aldehydo-L-arabinose.
However, fructose was not detected in this study. This finding differs from that reported by
Gutiérrez-Paz et al. (2024) in cashew kernels. The latter reported the presence of fructose at
levels ranging from 4.40 mg/kg to 490 mg/kg. The presence of this
diversityofsimplebonesrevealsthehighlynutritiousnatureofMpolyandrakernels(Fonteles
etal.,2017; Menezesetal.,2021). Theirin-vivodigestionwithintheorganism couldprobably result
in the bioavailability of biologically active compounds with beneficial effects on consumer
health (Rico et al. 2015; Gutiérrez-Paz et al., 2024).

Table4.Reducingsugar compositionof M.polyandrakernels

Simple sugars Values(mg/kg)
D-mannopyranose 41.80
Ribose 149.27
L-Rhamnosemonohydrate 70.86
Glucuronicacid 16141
Trigalacturonic acid 19.44
a-D-glucose 608.82
a-D-galactose 253.05

Aldehydo-D-xylose 22.23



Aldehydo-L-arabinose 49.72
Fucopyranose 510.58
Fructose Not detected

Compositionin totalfiber, phytatesandpolyphenols

Thetotal fiber, phytate and polyphenolcomposition ofMpolyandrakernelsis shown in Table
4.Thetotalfiber,phytateandpolyphenol contentswerel1.10 9/100g9,12.469/kgand0.13%
respectively. The total fiber content of M polyandrakernels was higher than that reported by
Ricoetal.(2015)with3.69/100g,MariaandHannah(2019)with2.53g/100gt05.76g/100g and
Gutiérrez-Paz et al. (2024) with 0.9 g/100 g in cashew kernels. The phytate content was also
higher than those reported by Maria and Hannah (2019), ranging from 5.02 g/kg to 9.93
g/kgincashewkernels.Awol(2015)reportedthepresenceofphenoliccompoundsinBamboo
ShootsGrowninEthiopia. Thepresenceoftotalfiber,phytatesandpolyphenolstestifiestothe
richness of M polyandrakernels in nutritional and bioactive compounds.

Table5. Composition of totalfiber, phytatesand polyphenolsofM.polyandrakernels

Components Value

Totalfiber(g/100g) 11.10

Phytate(g/kg) 12.46

Polyphenols (%) 0.13
Conclusion

Thisstudydeterminedtheproximalcomposition,physicochemicalparametersandhighlighted
thereducingsugar,aminoacidandmineralprofilesofMpolyandrakernelsfromBurkinaFaso. Eight
essential amino acids were found in the kernels. Given the richness of these kernels in
nutrients, minerals and bioactive compounds, they could be used in the fortification of food
supplements to combat protein-energy malnutrition in Burkina Faso.
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