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Medicinal Plants Can Be Good Source of Antioxidants: Case Study in Cameroon
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Abstract: Extracts of 42 medicinal plants used for the treatment of anaemia, diabetes, ATDS, malaria and obesity
were screened for phytochemical substances and antioxidant potentials. The plant extracts were prepared as
hydrolysed (for total antioxidant) and non-hydrolysed (for free antioxidant). Extracts were analysed using three
different assay methods for antioxidant analysis: Folin (Folin Ciocalteu reagent), FRAP (Ferric Reducing
Antioxidant Power) and DPPH (1,1-dipheny]-2-piciylhydrazyl). The leaves of Alchornea cordifolia showed the
highest antioxidant properties as determined by both Folin and FRAP free antioxidant, followed by Dacryodes
edulis and Ocinum basilicum in FRAP and by Dacryodes edulis, Harungana madagascariensis for Folin and
DPPH method. For total antioxidant activity, Alchorrea cordifolia was ranked first followed by Dacryodes
edulis, Harungana madagascariensis, Ocimum basilicum for the FRAP method while for the Folin method
Harungana madagascariensis occupied the first position followed by Cylicodiscus gabunensis, Ocinim
basilicum, Coleus coprosifolius, Alchornea cordifolia, Dacrvodes edulis. All the plants show some antioxidant
activity urespective of the method used. The phytochemical studies revealed the presents of mmportant

bioactive constituents with antioxidant activity that may have some medicinal properties.
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INTRODUCTION

Traditional healers and their plant medicines provide
the only health care to the majority of people in a curative
rather than a preventive approach in the developing
countries for common ailments. The ready availability and
economy of plants as direct therapeutic agents make
plants more attractive when compared to modern medicine
(Agbor and Ngogang, 2005, Agbor et al., 2005a). As a
result, vast literature now exist on the use of traditional
medicine with botamist reporting description of plants
used for different disease treatments, the phytochemist on
the chemical constituents and the pharmacologist on the
effectiveness of particular plant compound or extracts. In
the Cameroonian pharmacopoeia, several plants of
folkloric medicine are used in the treatment of diseases
such as malaria, diabetes, obesity, anaemia and
opportunist infections of the AIDS.

The knowledge of traditional medicinal plant
preparations 1s orally transmitted from one generation
to another, a procedure that involves the risk of loss

of essential information. To ensure the continuity of
this precious cultural heritage, an increasing number
of ethnobotamc inventories have been established
(Twu, 1993; Adjanchoun et al., 1996; Atindehou et al.,
2004). However, there is still reluctance to adopt
traditional medicine in Cameroon because they lack
scientific evidence, particularly about their cocktail nature,
safety and usefulness in more than one type of disease
conditions.

Many natural products have been reported to contain
large amounts of antioxidants other than vitamin C, E and
carotinoids (Tavanmardi et al., 2003). These antioxidants
play a role m delaying, mtercepting, or preventing
oxidative reactions (Velioglu et al., 1998) catalysed by free
radicals. This antioxidant activity may be mainly due to
the presents of phenolic components such as flavonoids
(Pietta, 1998), phenolic acids and phenolic diterpenes
(Shahidi et al, 1992). Free radicals, Reactive Oxygen
Species (ROS) and Reactive Nitrogen Species (RNS)
are assoclated with many pathological conditions such

as inflammation, metabolic disorders, cells ageing,
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atherosclerosis and carcinogenesis (Roback et al., 1988;
Ames efal, 1993). According to Yildrim et af. (2001), the
ROS are involved in more than one hundred diseases
including, malaria, acquired immunodeficiency syndrome,
diabetes, anaemia and cardiovascular diseases.

Thus, it 1s necessary to find out if medicinal plants
could provide the antioxidant substances that may help to
modulate oxidative stress related disorders. In order to do
this, the present study was designed to evaluate 42
medicinal plants commonly used in Cameroon for
phytochemical composition and antioxidant capacity.

MATERIALS AND METHODS

Plants material: Some of the medicinal plants were
harvested from their natural habitat while others were
bought from the local markets in Dschang and Douala,
Cameroon and identification was confirmed in the
herbarium Yaoundé. After air-drying, the
samples were blended into powder. Both hydrolysed
(total antioxidant) and non-hydrolysed (free antioxidant)
extracts were prepared as described by
Agbor et al. (2005b).

National

earlier

Phytochemical screening: The methods described by
Trease and Evans (1983) were used for phytochemical
screening of the medicinal plants extracts for the presents
of bioactive compound. This 15 a qualitative test based on
the colour change as an indication of a positive test.

Phenol content: The phenolic content of both extracts
were measured at 750 nm using Folin-Ciocalteu (Sigma
Chemical Co St Louis, MO) reagent diluted 10 times before
use with catechin as standard. Optical density was read
after 20 min of incubation.

DPPH scavenging activity: Scavenging activity against
the DPPH (1,1-Diphenyl-2-Picrilhydrazyl) free radical was
studied as follows: 20 ul. of extract was introduced into
2 mL of a methanolic solution of DPPH (0.3 mM) and kept
in the dark for 30 min. The extract was replaced by
methanol for the control and cateclin for the standard.
The absorbance was then spectrophotometrically read at
517 nm and the antioxidant content and extract percentage
mhibition of DPPH radical were calculated as earlier
described (Yen and Duh, 1994).

Ferric reducing antioxidant power: The Ferric Reducing
Antioxidant Power (FRAP) of extracts was determined
using the method of Benzie and Strain (1996). The FRAP
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reagent consisted of ten part acetate buffer (300 mM
pH 3.6), one part of TPTZ (10 mM in 400 mM of HCI,
Sigma) and one part of ferric chloride (10 mM).

Statistical analysis: Measurements of absorbance were
made 1n triplicate and the results presented as
meantstandard deviation. Student t-test was employed to
evaluate the difference between free and total phenols of
the medicinal plant extract (p<0.001). The relation between
the methods was established by applying Pearson
product moment correlation (p<0.05). The software
SigmaStat (Systat software Richmond, CA) version 3.01
was used for this analysis.

RESULTS

The different medicinal plants harvested and their
medicinal values according to traditional healers are
presented in Table 1. Of the 42 medicinal plants selected,
seven were anti-anaemic, seven anti-diabetic, thirteen
anti-malarial, eight anti-HIV/AIDS and seven anti-obese
as used by the traditional healers. Table 2 presents the
results of the phytochemical screening that revealed the
presence of important antioxidant bicactive molecules
such as tannins, flavonoides and phenols.

The results of the antioxidant capacity of each sample
as analysed by the various methods are presented in
Table 3. The free and total antioxidant capacity were
measured using both the Folin Ciocalteu (Folin) and
FRAP reagents while DPPH was used to determine free
antioxidant capacity and radical scavenging activity. A
significant difference (p=<0.001) was obtained between free
and total antioxidants with total antioxidants being
comparatively higher than free antioxidants in most of the
plants studied. The exception of this case were 4. indica,
P. guajava, L. macrophyllum, E. speciosa, P. americana,
B. pilosa, A. gangetica, Crinum sp., D. déisteliana where
no significant difference (p>0.05) was observed between
free and total antioxidant capacity.

The analysis of the scavenging activity by DPPH
method is presented in Table 3 with A. cordifolia,
D. edulis, H. madagascariensis giving the greatest
scavenging activity (more than 90% inhibition) while
C. ciliata and E. indica had less activity.

Figure 1 to 6 summarises the relationship between
the Folin, FRAP and DPPH antioxidant activity. A
significant correlation (p</0.05) was observed between free
and total Folin antioxidant, free and total FRAP
antioxidant on one hand; between Folin and FRAP, FRAP
and DPPH and Folin and DPPH on the other hand.
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Table 1: Medicinal plants harvested

Common names Species Families Part used/tested Diseases
Bouleau Alechornea cordifolia Euphorbiaceae Leaves Anaemnia
- Asystasia gangetica Acanthaceae Leaves Anaemnia
- Coleus coprosifolius Lamiaceae Leaves Anaemnia
Senegon Emilia cocinea Asteraceae Leaves Anaemnia
Bardane Eremomastax speciosa Acanthaceae Leaves Anaemnia
- Hicus sur Moraceae Leaves Anaemia
Lippia Lippia adoensis Lamiaceae Leaves Anaemnia
- Abrus precatorius Leg Papiliomoidae Leaves Diabetes
Chardon marie Acanthiis montanus Acanthaceae Leaves Diabetes
- Amaranthus spinosa Amaranthaceae Leaves Diabetes
- Crinum sp. Amarillidaceae Leaves Diabetes
Fougére Lygopodium macrophyiium Pteridophyte Leaves Diabetes
Leaves d’avocatier Persea americana Lauraceae Leaves Diabetes
Barbe de mais Zea mays Poaceae Bark Diabetes
- Ageratum conizoides Asteraceae Leaves Malaria
- Annona muricata Annonaceae Leaves Malaria
- Azadivachta indica (leaves) Meliaceae Leaves Malaria
Lamzane Bidens pilosa Asteraceae Leaves Malaria
Leaves de papayer Carica papava Caricaceae Leaves Malaria
Dartrier Cassia alata Leg.ceasalpoideae Leaves Malaria
- Cleome ciliatea Cléomaceae Leaves Malaria
Feuille de prunier Dacryodes edulis Burseraceae Leaves Malaria
Arbre de paix Dracaena déisteliana Dracaenaceae Leaves Malaria
- Eleusine indica Poaceae Leaves Malaria
- Harungana madagasc ariensis Hypercaceae Leaves Malaria
Boudja-sata (Douala) Lantana camara Verbenaceae Leaves Malaria
Sensitive épineuse Mimosa pudica Mimosaceae Leaves Malaria
Koukdjock-Bassa Azadivachta indica (bark) Meliaceae Bark AIDS
Baobab Ceiba pentandra Bombaceae Bark AIDS
Loum-bassa Cylicodiscus gabunensis Mimosaceae Bark AIDS
Bibinga Entandophragma angolense Meliaceae Bark AIDS
- Faraga macrophyila Rutaceae Bark AIDS
- Prunus gfricana Rosaceae Bark AIDS
Feuilles de govavier Psidium guaiava Myrsinaceae Leaves AIDS
- Voacanga afficana Apocynaceae Bark AIDS
Chou Bracica dera Bracicaceae Leaves Obesity
Liane quatre cotés Cissus quadrangularis Vitaceae Leaves Obesity
Canne de Jumeau Costus gfer Costaceae Leaves Obesity
- Cymbopogon citratus Poaceae Leaves Obesity
Basilique Ocimum basilicum Lamiaceae Leaves Obesity
Fenouille Pycnocyela ledernanii Apiaceae Leaves Obesity
- Urena lobata Malvaceae Leaves Obesity
Table 2: Phytochemical screening of some Cameroonian plants

Cardiac Sterol and
Plants Alcaloids Saponin __ Tannins Glvcosides Phenols Qils glvcosides triterp ens Flavonoids
Azedivachta indica (Bark) ++ +++ ++ ++ +++ + +++ +H++ ++
Prunus afficana + - - - + + +++ +++ +
Psidium guaiava + - +++ - ++ + +4+H ++H+ +
Ceiba pentandra + + - - + + +++ + +
Entandophragma angolense - ++ - - + + - - +
Dacryodes edulis - +++ -+ - ++ - - ++ ++
Mimosa pudica + + - + + ++ - +
Eleusine indica - - - - - + + -
Zea mavs ++ - - - - + - - -
Emilia cocinea + - - - - + ++ - -
Faraga macrphyila - +++ - - + - - - -
Ocimum basilicum - ++ ++ - ++ + +4+H + ++
Iygopodium macrophyiium - - ++ - + + - - -
Carica papava +++ - ++ - + - + + -
Azadirachta indica (leaves) + - + - + - ++ - +
Eremomastax speciosa - - +++ - + + ++ ++ -
Perseq americanda - - + - ++ - ++ - +
Bidens pilosa ERREN - + - + + ++ + -
Amararnthus spinosa +++ - + ++ + + + - -
Ficus sur ++ - + ++ + + + + +
Cissus quadrangularis - - - - - + - - -
Cleome ciliata - + - - - + - - -
Abrus precatoriug -+ + + +++ + + - + -
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Table 2: Continued
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Cardiac Sterol and

Plants Alcaloids Saponin Tannins Glycosides Phenols Oils glvcosides triterpens Flavonoids
Voacanga africana - + - - + + - +
Lippia adoensis - + - + + + - -
Lrena lobata - + - + + ++ + -
Lemtana camara - ++ ++ - + ++ + +
Dracaena déisteliana - + ++ - + - + - +
Crirm sp. + ++ + - - + - - -
Alchornea cordifolia + + -+ - +++ + ++ ++
Acanthis montanis - + - - + + + -

Cassia alata + - + + + + ++ - -
Annona muricaia + + + - + + - - -
Asystasia gangetica - + + - + + ++ - -
Bracica dera - - - + + + - -
Cymbopogon citratis - +H+ + - + + - - -
Costus cfer - - - - - + + - -
Harungana madagascariensis - +H+ +H+ - + + - ++ ++
Coleus coprosifolins + - +++ + ++ - ++ ++ ++
Pyerocyela ledernanii - - - + ++ - - + +
Ageratum conizoides - - + - + - - -
Cviicodiscus gabonensis - ++ - - +++ + + + +

- =Negative reaction, + = Positive reaction

Table 3: Free and total antioxidant capacity (mg of catechin equivalent/g of dry weight) by FRAP, Folin and DPPH methods

Frap fiee Frap total Folin free Folin total DPPH fiee DDPH
antioxidant antioxidant polyphenol polyphenol antioxidant scavenging

Plants (me/g) (mg/g) (mg/g) (ng/g) (me/g) activity (o)
A. indica (bark) 50.85£2.51(7) 37.1449.34(21) 111.3%12.746(8) 132.5142.63(9) 80.3140.82 59.80(5)
P. gfficana 17.82:0.33(13) 51.28£3.42(16)F 36.93=1.47(14) 139.62+16.16(8)F 21.06+4.08 22.10(12)
P. gugjava 60.32:£0.93(6) 158.88+31.91(6) 122.951.30(5) 154.21£1817%(7) 48034303 39.847(7)
C. pentandra 37.4442.33(10) 159.69£1.53(7)° 102.2240.16(8) 114.83£0,97(10)° 31.4540.60 28.72(9)
E. angolense 14.50:0.26(17) 97.16£1.53(9) 20.029+1.80(21) 81.3245.02(16)° 6.10£0.58 7.60(24)
D eduiis 140.46£0.55(3) 317.11425.76(2)¢ 244.86:10.64(2) 315.89+24.68(6)° 132.51£10.49 93.01(2)
M pudica 22.55+6.61(12) 79.49+6.53(10) 49.55+2.53(13) 844741 2.34(15) 16.76+1.29 19.37(13)
E. indica 1.94+0.48(241) 18.96+1.15(33)° 0.46£0.10(40) 5.43+1.69(42)° 1.64+0.94 1.36(42)
Z mays 3.01+0.15(39) 11.83+0.30(38) 3.3540.49(38) 9,.25+0.72(41)° 846+0.25 12.06(16)
E. cocinea 6.15+0.02(31) 27.11+0.38(30) 10.76+2.12(30) 22.1443.51(31) 3.59+0.38 2.99(37)
F. macrophylla 5.45+0.09(32) 53.81+1.92(14) 5.67£0.16(3T) 49.91+18.75(19% 2.75+0.31 2.29(40)
O. basilicum 199.83+11.69(2) 201. 10+0.46(5) 131.5248.84(4) 366.50+32.08(3)° 49.16+6.77 39.98(6)
L. macrophyiium 3.30£0.29(38) 31.10£0.19(5) 51.28:0.49(11) 55.15£7.40(18) 0.4541.02 14.72(14)
C. papava 13.65£0.08(18) 34.97£1.96(22) 20.02+1.80(22) 107.50£6.41(11)¢ 6.214£0.96 7.72(23)
A. indica (leaves) 6.20:£0.18(30) 6.26£0.11(42) 6.94£0.00(35) 18.0440.87(34)° 3.46£0.37 2.88(38)
E. speciosa 14.94+0.89(16) 28.58+10.07(27> 27.32+1.30(16) 30.05£5.47(26) 5.22+0.38 5.43(29)
P. americana 56.16+5.12(8) 77.0440.22(11 ¢ 84.63+0.16(9) 08.78+19.74(12) 06.1945.78 69.91(4)
B. pilosa 12.041.06(20) 22.49+1.46(32F 22.69+2.29(1%) 25.982+4.22(28) 6.08+0.308 7.57(25)
A. spinosa 4.77£0.20(33) 12.65£6.07(36) 6.02£0.65(36) 10.5547.91(39) 4.5440.85 3.78(33)
Fosur 11.15+£0.09(21) 27,444 10.68(28)° 17.9440.49(26) 31.41420.23(25) 4.90+0.31 4.91(31)
C. quadrangudaris 10.40+9.26(23) 10.6144.65(39) 0.34+0.05(42) 8.494+8.64(40)° 3.12+0.10 2.60(39)
C. ciliata 2.80:£0.27(40) 15.58+0.69(35) 0.34+0.06(41) 10.22+1.67(35)° 235+0.19 1.95(41)
A. precatorius 7.440.45(28) 27.14+0.03(29) 9.95+1.63(31) 4.44+1.93(32) 5.47+0.34 6.88(26)
V. africana 4.26+0.03(36) 51.15+5.15(17) 3.2440.32(39) 49.2145.92(20)° 4.48+1.31 3.73(34)
L. adoensis 13.59:0.20(19) 108.58£3.84(8)° 18.98£1.30(24) 48.86£13.32(21) 8.12:+1.44 1041(17)
U lobata 10.09:0.14(24) 55.1443.26(13) 18.52:0.32(25) 63.52£25.1 (17 6.70£1.026 9.47(19)
L cana@ra 46.8045.68(%) 51.64946,15(15) 50.0120.32(12) 93.89+18.75(13 ) 23.2144.65 23.47(11)
D déisteliana 8.74+0.57(25) 31.0542.49(25) 15.62:0.16(28) 11.28£3.60(33) 5.30+2.03 6.66(27)
Crirum sp. 4.02£0.40(37) 9,144 1.03(40) 9.14+0.16(32) 3.89+1.93(37) 4734031 4.69(32)
A. cordifolia 204.45£23.30(1) 394,0+50.75(1) 274.15£2.29(1) 321.1246.38(5) 133.58£0.36 93.70(1)
A. montanus 16.74+2.69(14) 34.9442.23(23) 20.40=1.85(15) 304445, 54(23)° 7.8442.25 9.88(18)
C. data 8.70+0.149(26) 50.33+1.92(18) 19.10:0.49(23) 40.83+0.87(22)° 861+1.56 14.18(15)
A. muricata 10.55+0.23(22) 47.80+2.19(10¥ 21.18=0.16(20) 11.16+2.46(30) 6.45+0.1 £.99(21)
A. gamgetica 4.50+0.17(34) 24.61+0.99(31 8.9140.16(34) 4.53+0.98(38) 3.70+1.09 3.08(35)
B. dera 4.35£0.41(35) 12.43+0.99(37) 9.14+0.16(33) 14.27+0.02(36)° 5.1441.91 5.11(30)
C. citratus 8.46+0.05(27) 40.68+4.42(20 ¥ 12.38+0.16(29) 39.09+0.36{24)° 5.2741.38 6.05(28)
C. gfer 1.01=0.00(5) 28 6142.80° 25.3552.58(17) 90.05437.02(14) 3.66£ 0.90 3.04(36)
H. madagascariensis  123.72£20.50(4) 306.24431.14(3 ) 167.98+0.66(3) 617.82+28.72(1)° 128.0124.63 90.15(3)
C. coprosifolius 94.32:+13.23(5) 262.74£18.07(4 ) 104.4220.65(7) 3647541 7.06(4) 48.52+1.10 39.58(8)
P. leddernanii 6.67£0.74(29) 17.27£1.38(34)F 16.2043.60(27) 25.8243.41(29) 6.3342.21 8.57(22)
A. conizoides 15.74+0.21(15) 31.60£2.19(24) 23.96:1.80(18) 29.66+2.70(27) 6.5340.16 9.05(20)
C. gabornensis 36.36+5.17(11) 71.06+7.68(12) 60.20-0.65(10) 523.57£11.19¢2)° 30.3240.65 28.00(10)

Significantly different from FRAP free phenol, *Significantly different from free, () ranking
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DISCUSSION

Over the years, the research on medicinal plants to
elucidate the mechanism of action and to justify their
claims by traditional healers has been on the increase. An
angle of this research has been the study of the bioactive
components and antioxidant properties of these plants an
area in which very little has been done in Cameroon.
Herbs, spices, vegetables, fruits, medicinal plants, teas
have been reported to have biological effects such as
antioxidant properties in management and treatment of
oxidative stress related disorder (Agbor et al., 2005b;
Vinson et al., 1995a, b, 2001). Increased consumption of
fruits and vegetables is associated with a lower risk of
degenerative diseases that come with aging such as
cancer, cardiovascular disease, cataracts and brain and
immune dysfunction (Ames er al., 1993). These
positive influences have been attributed to natural
antioxidant phytochemicals. It has been shown that plants
phenols such as flavonols, anthocyanins and
phenylpropanoids might act as antioxidants or as agents
of other mechanisms contributing to cardioprotective
action (Vinson efr al., 1995a, b; Wang et al., 1997,
Gorinstein et al., 2004).
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Folin, measures the ability of the extracts (phenolic
reduce the chromogen
-tungstic  of the
reagent. The principal antioxidant constituents of natural
products are phenolic compounds that are comprised of
phenolic acids and flavonoids (Kéhkoénen e af., 1999).
Phenolic antioxidants are potent free radical terminators
(Shahidi et al., 1992). They donate hydrogen to free
radicals and hence, break the reaction of lipid oxidation at
the initiation step (Gulgin et al., 2004). Phenolic acids such
as caffeic acid, ferulic acid and vamnillic acid have been

to compound

Folin-Ciocalteu

content)
phosphomolybdic

implicated as natural antioxidants in fruits vegetables and
other plants (Javanmardi ef af., 2003; Larson, 198%). The
high potential of phenolics to scavenge free radicals may
be due to the many phenolic hydroxyl groups (Sawa et al.,
1999) they posses.

DPPH forms a stable molecule on accepting an
electron or a hydrogen atom and thus has application in
the determination of radical scavenging activity of natural
products (Tun et al, 2004). In situ, free radicals like
polyaromatic hydrocarbon cations have been partly linked
with carcinogenesis (Yen and Chen, 1995). Free radicals
have been reported to be responsible for the destructive
effects on protein in cataract formation, oxidative damage
to DNA in the formation of certain cancers and lipid
oxidative damage in the occurrence and progression of
vascular diseases (Langsethm, 1995; Alho and Leinonen,
1999). Aerobic respiration, stimulated polymorphonuclear
leukocytes, macrophages and peroxisomes are the main
endogenous sources of most of the oxidants produced by
cells (Alho and Leinonen, 1999; Niki, 2001). Thus, plants
with free radical scavenging activity will prevent damage
to DNA, lipid peroxidation, hence the progression of
vascular diseases. In the present research, many of
the plants appeared to have high DPPH scavenging
activity, classified as follows: A. cordifolia, D. edulis,
H. madagascariensis, P. americana, A. indica,
Q. basilicum, P. guagjava and C. coprosifolius.

FRAP measures the ferric reducing ability of the
antioxidant molecule at a low pH, forming an intense blue
colour as the ferric tripyridyltriazine (Fe” -TPTZ) complex
1s reduced to the ferrous (Fe’) form and absorbance
measured at 593 nm (Singleton ef al., 1999).

Though a significant correlation (p<<0.05) was
observed between the different methods used m this
analysis, the ranking was not the same making it difficult
to know which method 1s best fit for antioxidant analysis.
However, since the Folin Ciocalteu reagent measures the
phenolic  concentration, DPPH measured the radical
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scavenging activity and FRAP measures the ferric
reducing antioxidant power, these differences are bound
to occur.

In the classification of FRAP free antioxidant,
A. cordifolia is the best antioxidant source followed by
O. basilicum, D. edulis, H. madagascariensis, C. afer
came 1n the last position, preceeded by Eleusine indica.
On the other hand, in the classification of Folin free
phenol antioxidant, A. cordifolia was still first followed
by D. edulis, H madagascariensis, O. basilicum.
C. gquadrangularis tailed the classification, preceded
by C. ciliata. In FRAP total antioxidant classification,

A. cordifolia was still classified first, followed by
D. edulis, H. madagascariensis, C. coprosifolius,
A. indica ended the classification preceded by
L.  macrophyllum. We  also observed  that

H. madagascariensis occupied the first position in
Folm total phenol antioxidant followed by C. gabonensis,
O. basilicum, C. coprosifolius, A. cordifolia, D. edulis.
The high antioxidant capacity of A. cordifolia may be
responsible for its antidiarrhoeal activity earlier reported
(Agbor et al., 2004). The antioxidant capacity of plants
and foods reported in literature are generally determined
by the hydro-organic extracts, which does not take into
account the large quantity of compounds that remain
associated with food fibres, sugars and others
indigestible compounds (Pérez-Jiménez and Saura-Calixto,
2005). However, the non-extractable antioxidants can be
released in the human intestine, which means that the
results of the antioxidant capacity obtamed just with the
aqueous or organic extract would be limited, because the
quantity of antioxidants released in the gastro-intestinal
tract could differ qualitatively and quantitatively from that
awaited from measurements of the usual aqueous or
organic extracts. This supports the importance to study
the total antioxidant capacity through acid extraction
(hydrolysis) in order to obtain in addition to the
extractible antioxidant capacity of the aqueous or organic
extracts, the non-extractible antioxidant capacity of the
hydrolysed extract.

The present study has demonstrated that medicinal
plants could be a good source of antioxidant substances
as determined by three methods. All the medicinal plants
studied show some antioxidant activity irrespective of the
method used for the analysis. It was also shown that the
hydrolysed extracts (which liberate bound polyphenols,
L.e., total antioxidant) had sigmficantly higher antioxidant
activity than the non-hydrolysed extracts (unbound
polyphenols only, i.e., free antioxidant). This finding is in
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accordance with earlier studies (Agbor et al., 2005b;
Vinson et al., 1995a, b). The medicinal plants studied are
used in traditional medicine for the treatment of malaria,
anaemia, obesity, diabetes and opportumistic mfections of
HIV/AIDS that are related to oxidative stress. Their
antioxidant activity may be a contributing factor to their
therapeutic applications.
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