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STUDY OF THE FRUIT PULP OF WILD RAPHIA SESE (Arecaceae): NUTRITIONAL
VALUE AND PHYSIOLOGICAL EFFECTS ON BLOOD GLUCOSE REGULATION

ABSTRACT

Introduction

The use of medicinal plants isverycommon in Africa, particularly in the Democratic Republic
of the Congo, where the pulp of the fruit of Raphia seseDe Wild. isused for nutritional and
curative purposes.

Objective

The general objective of thisresearchis to evaluate the nutritional composition and the
physiologicaleffect of the pulp of the fruit of Raphia sese De Wild (Arecaceae) on the
regulation of blood glucose levels.

Materials and Methods

To achievethis objective, two types of studywerecarriedout: the first involvedanalysing the
nutritional composition of the pulp of the Raphia sese De Wild fruit, whilst the second was a
laboratoryexperimentconducted on Swiss mice, with the aim of observing the
physiologicaleffect of thispulp on the regulation of blood glucose levels.

The nutritional composition analysisdeterminedseveralparameters, such as moisture, total
fibre, fat, crudeprotein, carbohydrates, total ash, mineralelements and the phytochemical
profile (alkaloids, saponins, polyphenolsincludingcatechin and gallic tannins, flavonoids and
quinones).

The experimental study involved measuring blood glucose levels at specific time intervals
following the administration of the total extract of the powder of the pulp under study and of
glibenclamide. The animals were divided into different groups according to the dose
administered.

Results

The results of the nutritional analysis showed that the pulp of the fruit under study contains
appreciable amounts of water, proteins, ash, carbohydrates, and, in particular, total fibre and
lipids. It is also rich in mineral salts such as copper, iron, zinc, chromium, sodium, calcium
and magnesium. Identification of phytochemicals revealed an abundance of alkaloids,
saponins and catechinic tannins, as well as lower concentrations of polyphenols including
flavonoids, anthocyanins and quinones, suggesting that this pulp is both nutritious and
therapeutic.

The results of the experimental study in Swiss mice showed that blood glucose levels vary
according to the dose of the substance administered and the time elapsed after ingestion. The
higher the dose of R. sese De Wild pulp, the lower the blood glucose level, with significant
results observed after 180 minutes of experimentation.
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These results partly confirm our hypothesis that the pulp of R. sese De Wild, consumed by the
Congolese population, may contain essential nutrients for regulating blood sugar, helping to
prevent sudden fluctuations in blood sugar levels.

Conclusion

In conclusion, we found that consuming this pulp in high doses effectively reduces blood
sugar levels.

Keywords: Raphia sese De Wild, blood glucose, diabetes, nutritional value
INTRODUCTION

Type 1 diabetes (insulin-dependent, ‘thin’ diabetes or juvenilediabetes) and type 2 diabetes
(non-insulin-dependent, ‘obese’ diabetes or ‘age-related’ diabetes)
remainmetabolicdisordersaffectingapproximately 90 per cent of adultsagedbetween 20 and 79
worldwide, whichamounts to nearly 537 million people. In Kinshasa, the prevalence of type 2
diabetes in hospital settings isestimated at nearly 12.9 per cent, withriskfactorssuch as high
blood pressure. (International DiabetesFederation, 2021). The cause of this condition remains
a disruption in carbohydrate metabolism, associatedwith a reduction in bloodinsulinlevels
(Ripsin et al., 2009).

Despitesignificantadvances in the fightagainstthis  condition, researchinto  new
antidiabetictreatments continues, as manysyntheticdrugs have showntheir limitations.
Herbaltherapy for diabetesisamong the recommendedtreatments. It currentlypresents an
attractive option due to the gradualdiscovery of plant extractsthat are effective in the
management of type 2 diabetes (Zhang et al., 2000; Katembo et al., 2012).

The plant R. seseDe Wild belongs to the Arecaceae family. Its fruits are edible and prized for
their fat content. According to ethnobotanicalresearch, a large proportion of the population in
the Democratic Republic of the Congo (DRC) uses this plant not only as food, but also for
itsrecognisedmedicinalproperties, such as itsanti-diabetic and anti-inflammatoryeffects
(Lathan and Konda, 2006). It isgenerallyknown by the namesMakeke or Nteke (Equateur),
Masendé (Bas-Congo, now Kongo Central), Balempa or Bankulu (Kinshasa and Bandundu),
and Libondo (north-east and south-east of the DRC). Phytochemicalanalysis of the plant’s
fruit has revealed the presence of polyphenols, saponins, alkaloids and terpenoids.
Measurements of the glycaemic index and glycaemicloadrevealedverylow values, and
itsaqueousextractdemonstrated, throughin Vivo studies on mice,
significantantihyperglycaemicactivity (Mpiana et al., 2013).

The pulp of this fruit understudy, which has a bitter taste, iswidelyappreciated and consumed
by the inhabitants of the Gunguterritory, located in Kwilu Province (in Greater Bandundu), in
the DRC. Withinthiscommunity, thisfoodplays a crucial role in preventive and
eventherapeutic practices for certain conditions such as diabetes (Mangala J., 2010).

MATERIALS AND METHODS
STUDY MATERIALS
Fruit pulp of R. seseDe Wild
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The samples of thisfruit’spulpfrom the town of Gungu (Kwilu Province) used in
thisstudywerepurchased at the BITABE market in the commune of Masina, in the city-
province of Kinshasa, in the DRC. R. seseDe Wild islistedunder accession number 33138 in
the eFlore / Tela Botanicadatabasepublished by Emile Laurent in 1905.

Laboratoryanimals

A total of 30 Swiss mice, equallydividedbetween males and females, all aged 10 weeks and
weighingbetween 20 and 25 g, wereobtained and used for an experiment at the INRB
(National Institute for BiomedicalResearch, Kinshasa) laboratory. They werehoused in plastic
cages linedwithwood shavings at the bottom, toppedwith a metalmeshlidallowingthemaccess
to their water bottle and food. The averagetemperature in the rearingfacilitywas 25°C and the
photoperiod (days and nights/light and darkness) wasnormallymaintained.

Blood glucose meter

Blood glucose levelsweremeasuredusing a One Touch Ultra Plus Reflectglucometer on
bloodsamplesobtained by pricking the animal’stailfollowing ingestion of the fruit
pulpextractunderinvestigation: 30 minutes, one hour, twohours and threehoursafter
administration.

METHODS

Two studieswerecarried out, namely: an analysis of the nutritional composition and an
experimentinvolving the fruit pulpunder investigation in laboratoryanimals.

First study:Analysis of the nutritional composition of the fruit pulp of R. seseDe Wild.

To carry out thisstudy, weutilised the analyticalmethods and proceduresemployed at the
microbiologylaboratory of the Faculty of Pharmaceutical Sciences at the University of
Kinshasa, in order to determine the followingchemicalparameters: moisture content using the
thermogravimetricmethod, total fibre using the KURSCHNER method, lipids by the
centrifugation method, crudeprotein by the Kjeldahl method, carbohydrates by the Degroote
method, total ash by mufflefurnaceincineration, mineralelements by plasma-source
atomicemissionspectrophotometry, and chemical screening of the aqueousextract,
whichenabled us to identifysecondarymetabolites.

Second study:Experiments on laboratoryanimals

The Swiss micewere first fasted for 16 hours and thenweighedbeforeblood glucose
levelsweremeasured. They weredividedinto five groups of six miceeach.

The first group received 250 mg/kg body weight of the pulpextract. The second group
received 500 mg/kg, and the third 1,000 mg/kg of the sameextract. The fourth group
wastreatedwith 0.5 ml/kg body weight of solvent (80% ethanol) as a negative control, whi ,
the fifth group received 5 mg/kg body weight of glibenclamide, used as a positive control.

Thirty minutes after administration of the varioustreatments, an oral glucose load (4 g/kg
body weight) wasadministered to all animals. Blood glucose levelswerethenmeasured at
intervals of 30 minutes, 1 hour, 2 hours and 3 hoursafter the glucose load.

Preparation of the extract
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We air-dried the sample at laboratorytemperature (+ 27°C);wethengroundit to obtain a
powder, whichweused to prepare the extract by macerationin 80% ethanol. The
extractobtainedaftermacerationwithethanolwasfinallydried in an oven at 45°C.

The inhibition percentages of the variousmeanblood glucose levels in the control group by the
othersamplestestedwerecalculated as a function of time (%Gl) using the following formula
(Anwar et al., 2010):

Gx
%IG = (th—G

>x100
eau

Caption:
Gtn = meanblood glucose levels in the control group at different time points;

Gx = blood glucose level at a given time x (in minutes) after administration of the test
samples (extract or glibenclamide).

RESULTS
1. RESULTS OF THE NUTRITIONAL ANALYSIS
Nutritional composition of the driedpulp of R. seseDe Wild

The resultsregarding the nutrient composition of the fruit pulppowderunderstudy are set out in
Table I below.

Table I: Content per 100 g of dry and wetmatter in the fruitpulp of R. seseDe Wild

Analysed Contents per 100g DM | Contents per 100g FM
components
Moisture 9.70£0.23
Total ash 3.62+0.2 3.13+0.15
Crude fibre 29.7+£0.1 26.75+0.19
Total fat 239+0.3 21.51 +0.02
Total protein 9.6+0.2 8.36 £ 0.25
Total carbohydrates 33.18+0.2 29.60 £ 0.61
Energy (in kcal) 347.81+0.7 347.81+0.7
Key:

DM: Dry Matter
FM:FreshMatter

This table shows that 100g of the dry sample of the fruit pulpunderstudycontains 3.62% total
ash, 29.7% crude fibre, 23.9% total lipids, 9.6% total protein, 33.18 per cent total
carbohydrates and provide 347.81 kcal of energy. Similarly, 100 g of the wetsamplecontains
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9.70 per cent moisture, 3.13 per cent total ash, 26.75 per cent crudefibre; 21.51 per cent total
lipids, 8.36 per cent total protein and 29.60 per cent total carbohydrates, and 347.81 kcal of

energy.

Mineral content of the fruit pulp of R. seseDe Wild

The resultsregarding the mineral composition of the powder made fromthispulp are set out in

Table Il below:

Table I1:Averagemineral content of the fruit pulp of R. sese De Wild

Elementsanalysed Content (in mg)
Calcium 931.50 + 1.50
Magnesium 574.33 £1.15
Sodium 74.34£0.41
Copper 7.18+0.24
Manganese 8.39+£0.25
Selenium 2.74 £0.01
Iron 17.46 +0.01
Zinc 17.46 + 0.03
Cobalt 0.25+0.04
Chromium 11.79 + 0.08
Table Il shows that the pulppowderunderstudycontainssignificantlevels of calcium,

magnesium, sodium, iron, zinc, chromium, copper and manganese, but lowlevels of selenium
and cobalt.

Results of the phytochemical screening of the pulp of R. seseDe Wild fruit

The results of the phytochemical screening of the fruit pulpunder investigation are set out in
Table 111 below:

Table I11:Results of the phytochemical screening of the fruit pulp of R. seseDe Wild

Chemical groups Results
Alkaloids ++
Polyphenols +
Catechin tannins +++
Gallic tannins -
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Flavonoids +

Anthocyanins -

Quinones -

Saponins ++

Key:

+:lower;
++:high;
+++:veryhigh;
- - Not present

The results in Table Il relating to the phytochemical screening of thispulp show
thatitcontainsvery high levels of catechin tannins, as well as high levels of alkaloids and
saponins, whilstpolyphenols — includingflavonoids — are present in low concentrations. A
complete absence of gallic tannins, anthocyanins and quinones wasobserved.

2. RESULTS OF EXPERIMENTS ON LABORATORY ANIMALS

Table |I: Distribution of subjectsaccording to the different doses of the
productsadministered

Doses (mg) Sample size | Percentage

(n=30)

0 12 40

250 6 20

500 6 20

1,000 6 20

Table | shows that 40 per cent of respondentswere in the group of subjectswhohad not
receivedany dose of the powder made from the pulp of the fruit understudy, comparedwith 20
per cent of thosewhohadreceived 250 mg, followed by 500 mg and 1,000 mg respectively.

Table 11: Changes in blood glucose levels over time and according to the doses of the
productsadministered

Doses Blood glucose | Blood glucose | Blood glucose | Blood glucose
(mg/kg) at Ty at Teo at Tixo at Tigo

250 18.4 12.7 14.2 48.1

500 29.5 28.8 41.6 59.1

1,000 30.4 44.9 51.9 62.7

GLI 40.5 66.0 71.5 79.0
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Table 11 shows that the anti-hyperglycaemicactivity of glibenclamide , the
referenceantidiabetic agent used, remainshigherthanthat of the plant’s total extract.

Table I11:Average changes in blood glucose levels over time and acrossstudy groups

Time Study groups Sample | Mean * Standard | p-value
. size deviation
experimental
(n=30) Type

Tao Intervention group 18 203.39 £26.473 | 0.412
Control group 12 219.50 + 62.317

Tso Intervention group 18 185.67 + 39.192 0.697
Control group 12 174.67 £ 90.373

T120 Intervention group 18 138.56 + 37.392 0.989
Control group 12 138.92 + 81.519

T1so Intervention group 18 87.22 + 16.805 0.150
Control group 12 130.08 + 95.158

Table 111 shows thatblood glucose levels do not differacross the various time points in the
studysubjects. This meansthat the administration of R. seseDe Wild does not lead to a
reduction in blood glucose levels in micethatconsumedR. seseDe Wild powder (p>0.05). It
isalsonotedthatblood glucose levelsdecrease to the sameextent in both groups.

Table 1'V:Average changes in blood glucose levelsaccording to the treatmentadministered
to the intervention group and the control group

Experimental Treatment Sample | Mean 95% p-value
‘ e i nfiden
of the experiment | Administered S1z€ Confidence
(n=30) Interval  for
Mean

Lower | Upper
Bound | Bound

Tao E250 6 224.67 194.08 | 255.25 | 0.000
E500 6 194.00 | 168.35|219.65
E1000 6 191.50 180.14 | 202.86
Glibenclamide 6 163.83 | 155.64| 172.03

controls

Solvent controls 6 275.17 241.24 | 309.10




Teo E250 6 227.67 208.70 | 246.63 | 0.000
E500 6 185.67 | 166.35 | 204.98
E1000 6 143.67 124.79 | 162.54
Glibenclamide 6 88.67 75.07 | 102.26
controls
Solvent controls | 6 260.67 | 253.26 | 268.08

Ti20 E250 6 185.50 176.95| 194.05 | 0.000
E500 6 126.17 105.50 | 146.83
E1000 6 104.00 97.53 | 110.47
Glibenclamide 6 61.67 56.58 | 66.75
controls
Solvent controls | 6 216.17 | 198.79 | 233.54

T1so E250 6 104.33 | 96.66 |112.01|0.000
E500 6 82.33 67.78 | 96.88
E1000 6 75.00 61.93 | 88.07
Glibenclamide 6 42.33 39.79 | 44.88
controls
Solvent controls | 6 217.83 | 178.08 | 257.59

183  Table IV shows a statisticallysignificantdifference (p<0.05) in blood glucose levelsdepending
184  on the substances administered to the mice in the study. This meansthat E250, E500, E1000
185  and glibenclamide clearly cause a reduction in blood glucose levels in the studycohort at T1gg .

186
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Figure 1 below shows a lowblood glucose level at T g whichrises at Tzofollowing treatment,
beforefinallybeginning to fallsteadilyfrom Tgoto T1sgo.

Courbes d’évolution des glycémies au fil du temps

Q
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Figure 1:Physiologicaleffect of the fruit pulppowderunderstudy on blood glucose
regulation

DISCUSSION OF THE RESULTS
Macronutrient composition

The results in Table Il show the low water content of the fruit pulp of R. seseDe Wild
sourcedfromGungu and purchased at the BITABE market (Kinshasa). This pulpisreported to
contain 9.70 £ 0.23 per cent water;however, these values do not correspond to thosereported
by Malumba (2009). According to researchconducted by thisauthor, the pulpisreported to
contain 8.15 = 0.20 % water. As the pulpisdried to facilitatestorage and transport, itsmoisture
content remains at thislevel (an average of 10 to 15 g of water per 100 g under normal
conditions).

The total ash content of a foodprovides important information about itspotentialmineral
composition. According to our analyses, the content foundhere (3.13 + 0.1)
isslightlyhigherthanthatfound by Malumba (2009) (2.30 + 0.10).

The high fibre content found (26.75 + 0.19) classifies thesepulpresiduesamongfoodsthat are
rich in fibre and which are thought to help prevent the onset of type 2 diabetes and combat
constipation. According to Aude Rambaud (2018), fibre has numerousbenefits and
consumingsufficientamounts of fibre is essential for good health. Although fibre has no
nutritional value, ithelps to regulateblood glucose levels. This isbecauseitforms a viscous gel
in the gut, which slows down the absorption of glucose. By consumingsufficient fibre,
bloodsugarlevelsriselesssharplyafter a meal.

The sameauthor states thatdietary fibre helpspreventsignificant fluctuations in
bloodsugarlevels, which can lead to fatigue, weight gain and reducedinsulinsensitivity. It
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istherefore an ally in preventing the risksassociatedwithdiabetes. In addition to its positive
effect on the onset of diabetes, it can alsoincreasefaecal bulk by speeding up intestinal transit
and, consequently, reduce the time of contact withtoxic substances. Its high fibre content
couldbebeneficial in the prevention of certain forms of cancer, particularly colon cancer
(Georges, 1996). The value foundissignificantlyhigherthanthatreported by Georges (1996),
whichwas 6.9 per cent. This large differencemaybeexplained by the
differentharvestingenvironments.

Lipids are the slowest-release source of energy and are the mostenergy-dense nutrients. This
meansthateach gram of lipidprovides the body with 9 calories, whichis more than double the
amountsupplied by proteins or carbohydrates. The nutritionalanalysis of oursamplereveals a
high total fat content of 21.51 + 0.19. This content amplydemonstratesthat the
pulpstudiedisenergy-dense. According to Georges (1996), its fat content couldreach up to 58
per cent;thisishigherthanthat of groundnuts (44.8 per cent) and equal to that of raw palm
nutpulp (58.4 per cent). The fat content of thispulpissignificant.

The human body requireslipids to synthesise hormones and numerousother substances
necessary for itsfunctioning. It shouldbenotedthattheselipids, whichprovide calories to the
body, also help to maintaincholesterol at a reasonablelevel. Furthermore, the oily fraction of
thispulpis of particularinterest due to itsunsaponifiablematter, whichcontains large quantities
of carotenes (113 mg/100 g), tocopherols (33.0-54.0 mg/100 g) — predominantly a-tocopherol
(32.0-47.0 mg/100 g) and phytosterols (104.0-147 mg/100 g), of which 88.0-120 mg/100 g is
B-sitosterol. Theseresultsdemonstrate excellent nutritionalquality (Goténi et al., 2011). Finally,
lipids, like proteins and carbohydrates, are essential macronutrientsthat must beconsumed on a
daily basis.

Proteins are complexmoleculesthattake a long time to metabolise and are composed of
aroundtwentyaminoacids. Proteins are an important source of energythatisslower-release and
more sustainedthanthatprovided by carbohydrates. They serve as a backup energy source in
the eventthat the body is not receivingsufficient calories fromothernutrients or stored fats. Our
bodies needprotein to maintain and regenerate tissues, and to function and grow. According to
ourresults, the pulpcontained 8.36 + 0.25 per cent protein. According to Malumba (2009), the
fruit pulpstudiedislower in protein (5.65 per cent) thangroundnutseeds, but higherthan palm
nutpulp (1.9 per cent). This lowprotein content can help the body to maintain and
regenerateits tissues, as well as to function and grow.

2. Minerals

Mineralanalysisreveals the presence of macro- and trace elements, including calcium,
magnesium, sodium, iron, copper, selenium and zinc, as well as lowlevels of selenium and
cobalt. The particularly  high magnesium content (574.33 mQ)
suggeststhatconsumingthispulpappears to be a good source of thiselement, whichis essential
for nervous system stability, and may help withdepression and
generalisedweakness;itisalsothought to play a role in numerousmetabolicfunctions and in the
transmission of nerve impulses. The particularly high calcium content (931.50 mg)
makesthisproduct a foodthathelps combat rickets, osteomalacia and gastricacidity, and
supports skeletaldevelopment. However, its high sodium content maybe a limiting factor for
conditions such as high blood pressure. Its high copper, zinc and selenium content makes the
pulp a foodrich in antioxidants capable of protecting the body againstattacks by free radicals



259
260
261
262

263
264

265
266

267

268
269
270
271
272
273

274

275
276
277
278
279
280
281

282
283
284
285
286
287

288
289
290
201
292
293
294
295
296
297

298

and helping to combat cancer. The particularly high iron content (17.46 mg)
suggeststhatthispulpcouldbe a good source of iron, albeit non-haemiron, and
mayberecommended for the prevention of iron-deficiencyanaemia in youngchildren,
breastfeedingwomen and pregnantwomen (Tieguhong& Donn, 2015).

Its high chromium content could help consumers manage hyperglycaemia by improving
glucose tolerance in people withdiabetes (Masunda T.A. et al, 2014).

The presence of minerals in thispulp supports the normal functioning of cells in the brain,
heart, bones, muscles, etc.

3. Secondarymetabolites

Chemical screening reveals the presence of tannins, polyphenols and saponins, and
providessufficientevidencethat the pulpunderstudycouldbeuseful in the prevention of certain
conditions treatedwithpolyphenols, particularly due to itsanti-allergic, anti-inflammatory and
antioxidantproperties. The presence of tannins givesthispulp a bitter taste and
endowsitwithantioxidantproperties, as well as helping to combat certain conditions,
notablydiarrhoea, ulcers, etc.

4. Hypoglycaemicactivity

To date, numeroushypoglycaemic plants have been identified. Resultsfromin vitro and in vivo
animal models have shownthat plant extracts (aqueous, polyphenolic, alkaloid and saponin-
rich) can act via variousmechanisms to lowerblood glucose levels. In thisstudy,
weadministered an extract of the pulp of R. seseDe Wild to SWISS
micewithinducedhyperglycaemia to test itshypoglycaemiceffect. The resultsshown in Table V
indicatethat the antihyperglycaemicactivity of glibenclamide, the referenceantidiabetic agent
used, remainssuperior to that of the plant’s total extract.

Administration of thisextract at different doses alsodemonstrates a reduction in blood glucose
levels. Indeed, the water-soluble compounds otherthan tannins (flavonoids, saponins,
alkaloids, etc.) contained in R. seseDe wild appear to
provideadditionalhypoglycaemicactivity. Theseresults are similar to thosefound by Laetitia R.
et al. (2015) in their article published on the hypoglycaemic and antihyperglycaemiceffects of
a 70% ethanolicextract of RauvolfiavomitoriaAfzel. roots.

The results in Figure 1 concerning the physiologicaleffect of the pulpstudied on blood glucose
regulation show a lowblood glucose level at TO, whichrises at T30 followingtreatment and
thenbegins to fallsteadilyfrom T60 to T180. We observe a steadydecline in blood glucose
levels at various time points during the experiment for all doses administered. Novo Nordisk
(2021), in its article on postprandial blood glucose, states thatblood glucose
levelstwohoursafter a mealshouldbebetween 130 and 160 mg/dl. In principle, blood glucose
levelsrise a few minutes after the start of a meal and do not exceed 140 mg/dl of
bloodafterthirty minutes. They thenfall back to 100 mg/dl of blood. This
reductiongenerallyoccursaftertwohours. It isbrought about by the action of insulin, a hormone
produced by the pancreasthatregulatesblood glucose levels.

The resultsobtained in ourstudy are consistent with the theory put forward by thisauthor.
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On completion of thisstudy, we are convinced of the importance of the pulp of the R. seseDe
Wild fruit in the treatment of diabetes. Wethereforerecommendits inclusion in the diet of
people withdiabetes.

CONCLUSION

The overall objective of thisresearchwas to evaluate the nutritional composition and
physiologicaleffect of the pulp of the R. seseDe Wild fruit on blood glucose regulation.

To achievethis, weconductedtwo types of study:anutritionalanalysis to identify the nutritional
components of the pulp, and an experimentalstudy in w
,micewithinducedhyperglycaemiawereadministered the fruit pulppowder to assess changes in
blood glucose levels.

Following analysis, the followingsignificantresultswereobserved:

v The fruit pulpstudiedcontainsappreciablelevels of water, protein, ash and
carbohydrates;however, the fibre and total fat content are higher. This
pulpcontainsappreciablelevels of copper, selenium, iron, zinc, chromium, sodium,
calcium and magnesium.

v Identification of the phytochemicalsrevealsvery high levels of catechin tannins,
moderatelevels of alkaloids and saponins, and lowlevels of polyphenols,
includingflavonoids, whilstanthocyanins and quinones are present in trace amounts.
This suggeststhatthispulpisnutritious and therapeutic.

v Weobserved a significantreduction in blood glucose levels in response to the
varioustreatmentsadministered (E250, E500 and E1000) at Time 180 of the
experiment.

Theseresultspartlyconfirmourhypotheses, whichsuggestedthat the pulp of the R. seseDe Wild
fruit, consumed by a section of the Congolese population, mightcontainnutrients —
specificallymacronutrients and micronutrients essential for regulatingblood glucose levels by
preventingsudden and significant fluctuations.

Our results support the use of this plant in traditionalmedicine for the treatment of diabetes.
The higher the dose of thispulpconsumed, the greater the reduction in blood glucose levels.
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