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ABSTRACTS

The nutrients and non-nutrients of Tetracarpidiunmaphorum were evaluated using standard laboratoeghods.
The results showed that moisture, crude proteid arude fat, were significantly high in percentagentent
(29.43;31.63;23.24% respectively) and also the gyeralue(1580.96Kj/100g) while carbohydrate and asire
found to be low (09.61 and 6.09%). Minerals inclddealcium, magnesium, potassium, sodium, iron and
phosphorus were determined on a dry weight basisofophorum had high potassium and phosphoruseotsit
(02.45% and 01.16%) and all the other elements wletected in lower concentrations (0.01 to 0.65 @)alitative
analysis of the bioactive constituents of the pkarhple in its methanol and carbon tetrachlorideaots showed
the presence of alkaloids, glycosides, saponimspigls , triterpenoids,phenol and anthocyanins.velaoids and
anthocyanins were detected in methanol extract,amhjle anthraquinones were detected in carboratdttoride
extract and anthocyanins were absent. However,itgnnwere completely absent in both solvent extracts
Quantitative analysis of T. conophorum seeds tedethat they contained high amounts of alkaloids§0+0.19)
and flavonoids(11.1340.35) whereas saponins(3.638). anthocyanins(3.3340.74) and Phenols (1.60626)
were found in lower concentrations. The significané of these chemicals for the human body aedrhportance

of these plant seeds in traditional medicine aigcuassed in order to assess their medicinal andtritional
contribution in body health care.
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INTRODUCTION

Tetracarpidium conophorur(Mull. Arg) Hutch & Dalz (Euphorbiaceae), commordglled the African walnut, is

a perennial climbing shrub of 3-6m long.conophorumis found in the moist forest zones of Sub-Sahayzica
and India. It is cultivated principally for its reutvhich are cooked and consumed as shacks [1]t[8Frves in
Congo as an edible nut eaten after cooking as iaadgl and occurs in the forest. In southern Nige®shno-
medicine,T. conophorunis used as a male fertility agent and the leavesised for the treatment of dysentery and
to improve fertility in males [3].

The leaf extract is used to mitigate prolonged emaistant hiccups, improvement of fertility. It calso be used to
improve spermatozoa count in men and to reducdnitidence of tumor and cancer cells [4]. Solventramsts

fractions of the leaf are able to inhibit the aitids of gram negative bacteria such Staphylococcus aureus
Bacillus subtilis Pseudomonas aeruginosand Escherichia coli The root extract off. conophorumpossess
antifungal properties [3].The bark is used in &salaxative and chewed for toothache. It helppravent and
control high blood pressure [5].
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Previous studies reported the nutritive and medicialue of the seeds. The proximate, phytochdmiaaineral
compositions of the seeds [6] and the biochemicahtent of the nuts [7] were reported. The physicemical
characteristics of the nut oil @f conophoruni8] have been also reported. In Congo, few sitiave focused on
the chemistry of this wild nut. They reported fatty acid composition of. conophorummuts[9], [10]. The aim of
this work was to determine the proximate, mine@hposition and phytochemical constituents of thes ritom
Congo in order to establish their nutritive and ol values.

EXPERIMENTAL SECTION

Collection and processing of plant materials:

The experimental nuts wetmught at the local Mikalou market from Talangaprtk-Brazzaville arean 23rd
April 2013. The plant materials were identified amdhenticated by Nkouka Saminou from the natitveabarium
of the vegetal research centre of Brazzaville (RE&3TOM-Congo), where voucher specimens are consefe
nuts were dried in an oven at°@for 24 hours and milled into powder with a methbal blender. The powder was
stored at room temperature under dry conditionsreednalysis. Chemical analysis was carried ouherdried and
powdered materials.

Chemical analysis

Proximate analysis:

The moisture conterdf the T.conophorumseeds wasletermined by drying them at 105°C in an ovenjl unt
constant weight was reached. For total ash detatiom the plant samples were weighed and convéoteldy ash
in a muffle furnace at 450 and at 550°C for incatien. The crude fat content was determined byaetityn with
dichloromethane, using a Soxhlet apparatus. ABeteeterminations were carried out according to S{1A].

The Kjeldahl method was used for crude proteinrdateation. Carbohydrate content was determinedabyutating
the difference between the sum of all the proxin@impositions from 100%. Energy values were obthibg
multiplying the carbohydrate, protein and fat bg ttwater conversion factors of 17, 17 and 37, eetpely[12].

Mineral analysis:

Mineral analyses of the plant sample were carrietiby using the methods of Martin-Prey&B]. Elemental
analyses were carried out using an atomic absorpectrophotometer and a flame photometer to méter
calcium, sodium, potassium and magnesium contedttimidum, iron and phosphorus were determined
calorimetrically. The concentration of each elemarthe sample was calculated on a dry matter basis

Preparation of solvent extracts:

The powderedsample (30g) was defatted twice in diethyl ethE50fl) for 24h before it was subjected to
preliminary screening. Extraction of bioactive capds was carried out by hot percolation in methahwenty
grams of the powdered sample were soaked in 150fmiethanol and carbon tetrachloride solution4®r. The
mixtures were then filtered and the filtrates weomcentrated by evaporation using a boiling waizthbThe
solvent extracts thus obtained were subjectgahytochemical screening.

Preliminary phytochemical screening

Qualitative analysis of theT.conophorumseedswas carried out following the described metttdsl9].
Phytochemical analysis was conducted to deterntiveptresence of alkaloids, flavonoids, glycosidegosins,
triterpenoids, steroids, tannins, phenols, anthoicxgaand anthraquinones.

Quantitative phytochemical analysis

Quantitative phytochemical analysis of tieconophorum seedsvas performed in order to ascertain the presence
of bioactive compounds, using standard method=2fJ0 The phytochemicals determined included alkislo
flavonoids,saponins, phenols and anthocyanins.

Statistical analysis
Data were reported as means+SD of triplicate detextion
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RESULTSAND DISCUSSION

Proximate composition

Table1: Proximate composition of T.conophorum seeds

Parameters(DW) | Percentage composition(%)
Moisture 29.43

Crude proteins 31.63
Carbohydrates 09.61

Crude fat 23.24

Total ash 06.09
Energy(Kj/100g) 1560.96

The results showed that tHeconophorumseeds contained high moisture, crude proteincande fat content of
29.43; 31.63 and 23.24% respectively and low daytate and ash content values of 9.61 and 6.09%

The crude protein value of.conophorunrecorded in the present study was higher thanhelldather nutrients
recorded and was found to be in line with the 3%2bund inM. angolensig25] and the 29.89% found in
L.lanceolata [26]. However this value was found to be highikan the 21.65+0.5% [6] reported for the Nigerian
species, and also very much higher than the 8. 18#tdf inC.proceraseeds[27].

As observed foMoringa oleiferathe protein content in this study was very higéntthe range of the 16 to 65 mg/l
recommended RDA for children and lactating wom8p[2t suggests that the seeds could be used asiait
source of plant protein in diet supplementation.

The moisture content of the sample was the secowmst mbundant nutrient (29.43%) when compared with t
others. This value was lower than the 47.92% resmbmdC.procera[27]. It is known that high moisture content of a
given food suggests a lower nutrient density [2%iis finding is in contrast with the present resultie to the high
amount of crude proteins and crude fat.

According to Oboh and Erema [30], moisture conteas an inverse effect on carbohydrate content. Ehis
confirmed by the results of the present study tdude low carbohydrate value (9.61% ). This cayloloate content
value was lower than the 19.96 and 18.10+0.01%rteg for the seeds of. conophorum[5],[6].

Carbohydrates provide readily accessible fuel foysiral performance, and regulate nerve tissue.TB&] low
carbohydrate content of the seeds recorded inrémept study indicated that they cannot be corsidas a good
source of energy and cannot help in energy suppltatien.

The crude fat content recorded in the presentysivais lower than the 32.73% of the almond seed lguintent
[32], but it was very much higher than that faconophorun{4.28+0.01%) [6]. The high fat yield of these seeds
indicates that they are considered as good samfradl, suitable for domestic purposes and cowdve in oll
production.

The ash content df. conophorunwas favorably compared to the 5.27 +1.35% [6] réed for this species and the
5% found in almond seeds[32]. This value was fotanble higher than the 4.84 % obtainedAosativun{33]. The
low ash content is a reflection of the low level minerals and high organic content of the sampls.Thin
accordance with the results of mineral analysis.

Mineral composition of the T.conophorum seeds

Elemental analysis showed the high potassium arabpitorus contents (2.45 and 1.16% respectively)nwhe
compared with other minerals. Calcium and magnesiugmre found in lower concentrations while sodiund @&on
were detected as trace elements. Contrarily am#jer element calcium (2.10+0.01%) and potassiud2@0.02%)
was recorded iff.conophorumwhereas phosphorus was detected in lower quesidi.35+0.01%)[7]. As observed
in the present study potassium and phosphorus feere to be the major elements \df substerraneaand C.
proceraseeds [34], [27]. Potassium and phosphorus wsrefalind in high quantities iBarcinia Kola[35]. High
values of 27.40 and 68.31 for phosphorous werarded inM. scandensandO. gratissimuni36] respectively. As
observed forArtocarpus altilis the sample studied could be a moderate sourgehosphorus for both adults and
children[37].
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Table2: Mineral content of T.conophorum seeds

Element Content(%)
Calcium 0.65
Magnesium 0.61
Potassium 2.45
Sodium 0.02
Iron 0.01
Phosphorus! 1.16

A similarity when compared to the Nigerian walnaed about the mineral content was observed forspiota as
the major element whereas all others elements did@ium, calcium and magnesium were detected dh hi
guantities [5].

Thepotassium level in this study was found to be highdnen compared with the recommended dietaryalice
value (RDA) of animals, ranging from 0.2-0.6 % (D[[28].This value would satisfy the requirement fbis
element by the woman’s body.

As reported early for the wild vegetables [384,b],[34] sodium was recorded as a trace elemeahk present
study. In lower concentration it was recorded ip siimple off.comoporuni7] . The high content values of sodium
were recorded iM. scanden$26.94) andO.gratissimun(39.38 mg/100g) and those of calcium varied fron296
in (L. guineensisto 51.44 mg/100g in{. gratissimum[36].

The recommended Na/K ratio is 0.6 [40] and the eslobtained in the present study (0.01) (Tablegtpvess than
0.6, indicating that the seeds are consideredoasl fpr consumption. The high potassium and lowlitso contents
of these seeds could be an advantage due to tket dielationship of sodium intake with hypertension
humans[41].

According to SCSG [42] a good menu should have:® €atio over 1 TheT.conophprunCa/P = 0.56Table 2 is
less than 1 and so could be considered as a pomresof Ca and FConsumption of the seeds may not help body
with dietary deficiency in these minerals.

The magnesium content bf. scandensindL. guineensi$36] varied from 28.68L(. guineensisto 33.60 mg/100g
(M. scanden)s was found to be higher than that recorded ia present study. However this value was found to be
comparable to the 0.36+0.01% recorded for thisispde].

The present work showed that the content valuesnfioist of these elements were low and varied frobd @o
4.39% .Comparative analysis of the present reswith earlier works reported on the samples from @on
[38],[39a,b][27] showed the same trend. This inthsathat vegetables and fruits from Congo couldamnked as
poor mineral species, especially in sodium and, ivamnich were in all cases found as trace elemewtspendently
of the geographic origin of the sample.

The plant seeds contained micro and macro elenaéther in lower quantities or in trace amountsvéitheless, at

these levels they may be important for women'’s spilggy and metabolic activities. Their deficientay lead to
the risk of various diseases.

Qualitative phytochemical analysis

Table 3: Qualitative analysis of T.conophorum seeds

. Extract
Phytochemical CH.OH ccLs
Alcaloides + +
Flavonoids + -
Anthraquinones: +
Glycosides + +
Saponins + +
Steroids + +
Tannins - -
Triterpenoids + +
Phenols + +
Anthocyanines +

+ = present; - = absent
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Qualitative analysis was carried out to determime lhioactive constituents of tAHeconophorunseedsin carbon

tetrachloride and methanol extracts. The resultshef phytochemical screening showed the presehakaloids,

flavonoids, glycosides, saponins, steroids, andrfrenoids in a methanol extract of the seeds, eetsein carbon
tetrachloride extract we noticed the absenceanbihoids. This result was also obtained \fasubsterrane@xtracts
[34] in polar solvents (methanol and ethanol) dadthe aqueous extracts of some desert fruits[19]

This similarity in the results of qualitative ansity was also observed regarding the presence albalk, saponins,
terpenoids and steroids (exceptBn Aethiopurpin all extracts of desert fruits [19]. Howevegrdiac glycosides
were not found in most of these fruits.Particuladnthraquinones were detected only in methana vegre not
detected in non polar solvent (carbon tetrachldrideontrast to previous studies which indicatbeir absence in
polar solvents [34],[27],[43]Tannins were absent in both solvent extractsGfTetracarpidiumseeds while
phenols were present. Anthocyanins were detectédinrpolar sovent. TheXylopia aethiopicaextract analysis
revealed that stem bark and roots contained atiglsaponins, flavonoids, tannins, terpenes, isterand cardiac
glycosides [43]. The phytochemical analysis ®nna-siamea&thanolic extract showed that the leaves containe
alkaloids and saponins [44]. The presence (in patdwent) of alkaloids, terpenoids and saponins reasrted in
A.indica H.rosasensisand |. Cylindrical [45]. Steroids were not found in these plants wherglycosides were
present only irA.indicaandl. Cylindrica Fagbohun [36] reported the presence of alktneened phytochemicals
in the three plant leaves. Tannins were compledblsent in both solvent extracts in the presemtyst8imilarly
they were not found in aqueous extract8oAethiopum[19].

The variation of the results of qualitative anadysi the solvent extracts may be justified by tia¢ure of each
screened compound, the specificity of the solveptvent effect) and a number of factors, such esotype
(species and variety), environmental conditions (sadiation, water availability), growth rate, liftage of plant,
nutrient concentration, diseases, and predatoeadi individual plant [46],[47].

The study showed the presence of bioactive congmdimat are medicinally important in health cave their
biological properties.

Quantitative phytochemical determination

Table 4: Phytochemical concentrationsof T.conophorum seeds

Phytochemical! Amount(%)
Alkaloids 12.80 +0.19
Flavonoids 11.13+0.35
Glycosides 0.0+00

Saponins 3.67+0.06
Phenols 1.60+0.16
Anthocyanins 3.33+0.74

The quantitative analysis of the bioactive compauaiitheT.conophorunseeds showed the high concentrations of
alkaloids and flavonoids however saponins, antanirys and phenols were recorded in lower quantifiégse
results are in contrast with those reported preshig5]. According to the earlier results, a smadhcentration of
alkaloids was recorded and no traces of sapormgrioids and glycosides were found in the seedbefpecies
from Nigeria. Lower alkaloid and flavonoid contemf 0.35+0.1 and 2.70+04 in the dried nuts of the studied
species were reported [7] and also those recomédindica, H.rosasensiandl.cylindrica (0.41-0.52 and 0.33)
[45]. However the high amounts of alkaloids andvdinoids were reported i€.aconitifolius (12%) and
S.marianun{21%) respectively [48],[49].

The high alkaloids content of.conophorumseeds recorded in the present studies may juktfyreported uses of
the plant to cure various diseases[3],[5].

There are different types of flavonoids and eagbeaps to have protective effects. A high flavorieicel may help
with anti-inflammatory,stimulating properties antbyide protection against oxidative induced disedd@s can
justify the multiples uses of the plants [4] thrromedicine.

Saponins and anthocyanins were the second mostlabunompounds with 3.67 and 33®f contents for the
studied seeds. But this saponin value was four ttower than those recorded Thconophorun(5.03+0.2%)[7]
and also ircola acuminatg7.67 and 7.3, [50]. However, this content was higher than tege of 1.30-1.9%
for tree seed plants[45].
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The anthocyanin amount recorded in this study slightly higher than that of.proceraseeds (2.0%) [27] but
much higher than the 2.92mg/100¢G3arcinia cola[35] and the range of 0.1g/100g to 0.08g/100gmed for the
green leafy vegetables [23].

Contrary to the content(7.452%. recorded for the seeds©fprocerafrom Congo phenols were determined in a
lower concentration in this study(1.6+0.¥6)[27]. This phenolic content value was in line witie 1.51+0.1%
found in T.conophorum [7] ,but higher than the range of 0.04%@ecorded for tree plant seeds [45] atte
66.33mg/100g) reported by f@.cola[35].

Phytochemicals are biologically active compounasnfl in plants in small amounts. They are not distadd
nutrients but nevertheless contribute significattlprotection against degenerative disease[51] .

The results of the chemical and phytochemical itigaton of the seeds df.conophorumshowed that the nuts are
rich and nutritionally and medicinally importantthgy contained bioactive compounds and nutriergsd for body
health care.

CONCLUSION

The medicinal value of the plants is determinedsbyne chemical substances that have a definite gbgsial
action on the human body. Phytochemicals have beggorted to possess a wide range of bioactivitiggch may
help in treatment and protection against chrond metabolic diseases.

The study concluded that the plant seeds investigatere nutritious as they contained nutrientsaithequate
concentrations. The high levels of some bioactmmmounds make the seeds important in nutrition #re could
be recommended for dietary supplementation.

Further research should be undertaken with the ctie to isolate and to characterize these secgndar
metabolites, and to evaluate their biological pt&din order to establish the medicinal valdi¢he plants.
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