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ABSTRACT

This study shows that Tapinanthus pentagonia, ploglaen parasite of the family Loranthaceae is wideagd in
Mauritania and is also used by the Mauritaniangebeve conditions such as infertility, jaundicedakidney stones
which attests of its medicinal properties. This p@gam is also much sought after by livestockaddition, our
phytochemical study on the leaves of T. pentagparasite of Acacia tortilis shows the presencelaidnoids,
tannins, ellagic acid, proanthocyanidols of sapanisterols, polyphenols, reducing sugars and tezpeliVe have
also shown that the presence and distribution eS¢hmetabolites known to be responsible for thexdant
activity of plants, in T. pentagonia are closelNated to the nature of the host. The antibacteaetivities of the
aqueous extracts revealed activity against S aaedkfferent degrees.

Keywords: Ethnobotany, Tapinanthus pentagoniasecondary metabolites, Antibacteriattivity, antioxidant
activity.

INTRODUCTION

The familyLoranthaceadelongs to the clad3icotyledonousin Africa, this family includes several types, thest
common isTapinanthus Bluméalso called African mistletoe, as compared toopean mistletoe, Viscum gender)
[1]. In Mauritania, It was shown that gendEspinanthuss represented by two species: (. A. Rich) Tapimasit
globiferus Tiegh V. and T. pentagonia (DC.) V. ThedOf these taxa, T. pentagonia (DC.) V. Tieghhs t
epiphytoide parasite of Acacia which is the mostespread in Mauritania and causes varying damais ¢guests

2.

The most attacked hosts by T. pentagonia (DC.) iggiT in Mauritania are especially Acacia senega) Yilld.
and A. tortilis (Forsk.) Hayne subsp. raddiana (58venan var. raddiana (Mimosaceae), and to aetesstent,
Combretum glutinosum Perr. (Combretaceae) Cappatgiua (Forsk.) Edgew. (Capparaceae), Calotrapisepa
Ait. and Leptadenia pyrotechnica (Forsk.) Decnec{@giadaceae) [3].

In ethnobotany and despite the damage caused itohth&ts, Tapinanthusare eaten by camels [4] as well as by
sheep and goats and farmers cut the tufts usumlbted high at the crown of the host [3]. Similathe leaves of
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these flowering plants are used to make bottleskémping fresh water in desert waterproof. Furtleeenthe
medicinal properties of these plants, consideredlicaé magic, are very numerous in Africa: for exadenp
Tapinanthus spare used by the Hausa Fulani tribes (Nigeriaygat human and animal diseases such as cancers,
infections due to injuries and gastrointestinaledies [5-7]. Other African populations use it agfainfertility,
impotence [8], amenorrhea [9] , respiratory disea$®-10], mental disorders [8], spells, body a;hiatigue,
phlebitis, rickets, rheumatism fever and jaundi&e [

On the other hand, the lectin and mitogenic pragef the familyloranthaceaeand the ability of a large number
of plants to produce mitogenic substances togetfitértheir antibiotic properties [11] would inspiferther studies
on these phanerogams, especidljpinanthus pentagonian order to identify phytochemicals that have myéa
economic and medicinal interest.

In the present work, we report on ethnobotanicalesgs on Tapinanthus spamong traditional herbalists in
Mauritania and show that they are used among ottgamst jaundice, kidney stones and are considstogdachic,
diuretic and liver tonics. The presence of secondagtabolites, investigated through a photochensitady of this
plant, confirms its antioxidant activity. Our resusuggest also that the aqueous extracfk. #fentagonia have
antibacterial activity against two bacterial stgain

EXPERIMENTAL SECTION

2.1. Ethnobotanical study

The survey was conducted using forms distributedatbous interviewees: traditional healers, shopkeg maids
and farmers. The record collections were perforrdadctly at the time of the visit by the researcloer by
examination.

2.2. Plant material
LeavesTapinanthus pentagoniwere harvested in December 2013 in the provinc&azfant east of Mauritania
(Gabbou zone, extending the Tamourt In Naaj).

The leaves were dried in the open air in the shadd, then finely ground. The powder of the leavéslo
pentagoniaobtained (200 g) are used for different testsfanthe phytochemical antioxidant and antibactegats.
The plant was identified by the botanist Pof BOUMEBNA at Ecole Normale Superieure (ENS), Nouakchott,
Mauritania.

2.3. Equipment

The weighing is carried out using a scale Denversgéties, the solvents were evaporated by a roteaparator
Type Lab-X Rota S-300 equipped with a vacuum pumg @ UV-vis spectrophotometer was used to measare t
optical density.

2.4. Qualitative phytochemical screening

The extraction methods are simple: maceration anfdsion at room temperature. Phytochemical testsewe
performed to detect secondary metabolites accortbngtandard protocol characterization [12-14], atkds,
saponins, tannin, ellagic acid, flavonoids, proanyfanidins and quinones were characterized acapratinthe
experimental procedures described by Trease-EVA&/] [12,], Sofowora (1982) [13] and Harborne @R714]
sterols and terpenes were highlighted by the reaedf Lieberman-Burchard and Salkowski. [13].

The result of each test is qualitatively and phigtonically expressed by the sign (+) positive ahdégative.

2.4.1. The Tannins

» Tannins were identified by gelatine 5 mL of aqueextsact + 2 mL gelatin were mixed in a test tutleservation
of a white precipitate characterizes tannins.

 Gallic tannins were identified by adding FeClI3; tiddition of 5 drops of 2% FeCI3 on 5 mL of the anus
extract showed the appearance of a deep blue-blaiok indicating the presence of gallic tannins. @ooholic
solution of gallic acid is used as a standard

2.4.2. The saponins

Saponins were highlighted by stirring 10 ml of Hwgieous extract in a test tube. The tube wasdtiorel5seconds
and then left to stand for 15 min. A height of [Etent foam, 1 cm higher indicates the presencapbnins.
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2.4.3. Proanthocyanidols

Proanthocyanidols were identified by heating tolibgia mixture of 2 mL of the aqueous extract anchR of
reagent (concentrated HCI 20 mL + 20 mL butandig appearance of a red color indicates the presehce
proanthocyanidins.

2.4.4. Ellagic acid

Ellagic acid was identified by mixing a 2 mL tegbé of the alcoholic extract, , in a test tube V&ith% acetic acid
and 5 drops of sodium nitrite (NaNJOto 5%. The mixture is deposited during 40 mirg Hppearance of a dark
brown color reveals the presence of ellagic acid.

2.4.5. Flavonoids

To confirm the presence of the flavonoids, the nigia' reaction 'was used. Two (2) mL of each ettraas
evaporated and the residue was taken up in 5 nilydfochloric alcohol diluted 2 times. Adding 2-3 gnasium
chips leads to an exothermic reaction and themle@iange or violet color (purple) was observede addition of 3
drops of isoamyl alcohol intensified this coloratiovhich confirmed the presence of flavonoids. Anohblic
solution of quercetin was used as a standard.

2.4.6. Sterolsand terpenes

To identify sterols and terpenes, we used the rdddEBERMANN. Indeed, 5 mL of plant extract wasagorated
to dryness in a water bath. The residue was diedolm 1 mL of hot acetic anhydride. We added 0.5 ofiL
concentrated sulfuric acid to triturate. The appree at the interphase, a purple and purple rimgirig blue then
green, indicates a positive reaction. This test performed with a chloroform solution of cholestevitness

2.4.7. Alkaloids

To highlight alkaloids, Dragendorff reagent (reagen iodobismuthate) and Bouchardat (iodoiodurggent) were
used. Indeed, 6 mL of the solution was evaporaiadhness. The residue is taken up in 6 mL of altah 60 ° C.
The addition of 2 drops of Dragendorff reagenth® @lcoholic solution causes a precipitate or am@e color. The
addition of 2 drops of reagent Bouchardat to tlwelablic solution causes a precipitate of reddistwior color and
showed the presence of alkaloids.

2.4.8. Quinones

To highlight quinones, we used the reagent BORNTREH. 2 mL of the extract was evaporated to dryn€ks.
residue was triturated in 5 ml of hydrochloric adith. The triturate was then heated in a water Batt80 min.
After cooling, it was extracted with 20 mL of chtdorm. Ammonia diluted 2-fold (0.5 mL) was added tte
chloroform solution. A red or purple color indicdtehe presence of quinones.

2.4.9. Polyphenols

To highlight the polyphenols, the reaction withrierchloride (FeG) was used. Thus, 2 ml of each solution was
added a drop of alcohol solution of 2% ferric clder causes Ferric chloride in the presence of aypl
derivatives the appearance of a blackish greerusr doloring more or less dark. The control wadqremed with
the alcoholic solution of gallic acid.

2.5. Antioxidant activity

The antioxidant activity was determined spectrophwtrically according to the method of Brand- Vditfiset al.
[15] using 2,2-diphenyl-1-picrylhydrazyl (DPPH) asfree radical. A solution of 0.1 mM DPPH and Trolo
standard solutions were prepared at different aanggons (1 / 1.5 / 2/3/4 mM) in methanol. 0.1 @flTrolox /
MeOH solutions were mixed with 10 ml of the solatiof DPPH / MeOH and then the absorbance of thatisols
was measured after 30 minutes at 517 nm. 0.1 nfleo€éxtract was mixed with 10 mL of the solutionD#PH /
MeOH and then the absorbance of this solution weasored after 30 minutes at 517 nm. The antioxidetntity
is given in mmol Trolox equivalent (TEAC) / 100 gydnatter.

The results are expressed as antiradical activitynbibition of free radicals as a percentage (%wd)ng the
following formula [16-18]:

1% = [1- (Sample Abs - Abs negative control)] x 100
Where: 1%: percentage of anti-radical activity (A%R

Abs Sample: Sample Absorbance;
Abs negative control: Absorbance of negative cdntro
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2.5. Antibacterial activity

2.5.1. Preparation of plant materials

Leaves were air-dried on the herbarium table (28°C) after which they were shredded and preseirvedrtight
cellophane bags. The shredded leaves were milledpowder form using a warring commercial blendsfty

grams of each of the powdered plant materials wagesl in 100 mL of sterile distillated water. THhasks were
manually agitated at intervals for three days. Témulting extract from each flask was filtered dipithrough a
filter to 0.2 um of diameter impermeable to furj@b-20]

2.5.3. Organismstest

Staphylococcus aureuand Escherichia colistrains were obtained from the National Hospitanter (NHC),

Nouakchott, Mauritania. Isolates were from clinisaimple of two patients suffering from pyogene deatogic

and urinal infections, respectively. The isolatésntities were further confirmed in our laboratoising standard
biochemical procedures (Barrow and Feltham, 1923]).[The isolates were maintained on Tryptone SggarA
(TSA) at 4C before use for this work.

2.5.4. Deter mination of antibacterial activity

The medium used was Mueller Hinton agar [22] Owgirhicultures (0.2 ml) of each test microorganisns wa
dispensed into 20 mL sterile nutrient broth andibvated for 4 h to standardize the culture tdc¢fQ /ml (Collins et
al. 1995) [23]. The bacterial inoculums were in@tedl onto the medium using sterile swabs. For eatghct, three
replicate plates were prepared against the tesin@sgs. Antibacterial activity of extracts of themt samples was
evaluated by the agar disk diffusion method ustegle disks buvard paper of 6 mm of diameter digtént of the
agar plats. 1 mL of each bacterial suspension wasmenced with innodation, eliminer | excess, iated the plats
at 37 C for 15 mn. The disk impregnated with eaxtnaet was deposed in the plat. The plates wetefdef2 h at
room temperature to allow the extract to diffusetHe each plate, sterile distillated water wasduse extraction
served as negative control. The antibiotic Cefotexi(CTX) disk (30 pg/ml) was used as positive auntor
comparison. The plate was then incubated at 3Gr@§ h. Antibacterial activity was determined bgasurement
of zone of inhibition around each disk using a péicalipers (in mm) and read on a meter rule.

RESULTSAND DISCUSSION
3.1. Ethnobotanical study
The survey was conducted in the city of Nouakchmdpital of Mauritania, and respondents are frohmietand
different locations across Mauritania. The majority respondents are men aged 50 to 70 years andusar
professions (traditional medicine, merchants, maatts).

We interviewed 23 people and the results obtaimedammarized in Figures 1-4.

The results show that the leaves Tapinanthus pentagoniare used as remedies for various pathologies: for
example, against stomach ache, diarrhoea, tubesisuin addition to their veterinary uses.

Figurel: veterinary use Figure 2: Frequency of Use
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Figure 4: Frequency of symptomstreated with the Figure 3: Distribution of respondents accor ding to their opinion
Tapinanthus pentagonia
4 d
357 25
3 -
2,5 20 A
2 —
1,5 - 15 4
l -
0,5 10 A
O -
Y S R X >
h & . N ()
“‘:Qe, c,(@@ A @.«\0 é}o &053 ,,;é‘(' & //
W@ & & O Q\.;: \O_gx 0 f
S b o . .
& SR non toxic toxic

3.2. Phytochemical screening

The results of phytochemical tests are summaripediable I. This table shows that the fruits Tdnpinanthus
pentagoniacontain, flavonoids, ellagic acid, tannins, polgpbls, saponins reducing sugar, proanthocyanidins,
sterols and terpenes. However, this study shovigjtiaones and alkaloids were not present.

Table 1: Different groups of compounds identified in Tapinanthus pentagonia

phytochemical compounds | Reaction /reagents | Observations
Tannins SR ,HCI +
Saponins MT +
Polyphenols FeGla 2% +
Proanthocyanidols HCI +
Ellagic acid Acetic Acid +
Flavonoids RC +
Sterols and terpenes LR +
Quinones BGR -
Alkaloids DR, BR -

RS= Reagent Stiasny; MT= Mousse test; RC= Reattid@@yanidin; LR= Liebermann reaction; BGR = Borné&ger reagent; DR= Dragendorff
reagent; BR= Burchard reagent

3.3. Measurement of antioxidant activity

The results are expressed as a percentage of tih@dioal activity (Figure5) Evaluation of antiaknt activity by
DPPH test revealed a great antioxidant for all aots, methanol extract has a powerful antioxiddfgce with
90.65% and 77.57% values of fruits and leaves,a@spely, while the aqueous extracts have a lovetivity than
methanol extracts 60.19% and 50.65% of flowers laades. The results also show that the activitgxdfacts of
the flowers is stronger than that of the leavesxg@dained by the wealth of flowers in polyphenols

For comparative purposes, gallic acid is usedra$egence; it shows a powerful antioxidant activig5%.

Figure5: Percentageinhibiting DPPH
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3.4. Antibacterial activity

The results of the antibacterial activities of thater extracts show that the two plants demonstratgivities
againstS. aureudo varying degrees. The two extracts Tpr and Thowgd no activity again&. coli. The results
obtained suggested that the host plants on whiglentagoniaare found can influence the antibacterial actiaty
the plant,in good agreement with those obtainedfoer related species suchTagpangwensishut with methanol
and chloroform extracts (Efuntoye MO et al 2010)). lloranthaceansre parasites of the xylem tissue and depend
on their hosts for water, nutrients and some cadmmpounds (Didier et al. 2008). This may be adttetheir
antibacterial activity since many of the plantsvarich they parasitize are known to have medicimapprties, and
hence there may have been nutritional exchangethétiost tissues.

The aerial parts of this plant are widely used ifrican traditional medicine for treating differetgpes of
respiratory diseases and others. The study rewbalsantimicrobial activity ofT pentagoniaagainstS aureus
isolated from a dermatologic infection. This adtivseems to be influenced by the nature of thetglast. Such a
study should be extended to a larger number otpkamd in different regions in Mauritania.

Tablell . Antibacterial activity of Tapinanthus pentagonia against selected bacteria

Zone of inhibition (mm)
Test organism | Plant Tpr Plant Tzm Temoin positif CTX digk Temaoiegatif
E. coli 0 0 34 0
S. aureus 13 24 35 0

Tpr: Tapinanthugpentagoniaon Piliestigma retimlatirum
Tzm: Tapinanthugpentagonison Ziziphus mauritania

CONCLUSION

Our own ethnobotanical surveys at traditional tpests in Mauritania show that the fruits and leaws
Tanpinanthus pentagonere used, among others purposes, against jautdiicey stones since they are considered
stomachic, diuretic and liver tonics. The phytocleaistudy showed the presence of secondary métaddhat
have a potential economic and medicinal interdsglly, the study of antioxidant activity revealdee presence of
an activity for methanolic and aqueous extract§ afipinanthus pentagonifiuit and leaves. Further research is
underway to isolate and identify these secondatabodisms.
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