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Abstract: The study was carried out to compare the effect of hydro-ethanolic
leaves extract (MOLHE) and (TOLHE) of Moringa oleifera and Telfairia
Occidentalis respectively on some haematogical and serum biochemical
indices. A total of fifty wistar rats of both sexes (110-255g) were randomly
allotted into five groups: A to E (n = 5). Group A (control) received water
treatment equivalence. Groups B and D; C and E received 200mg/kg and
300mg/kg of TOHLE; MOLHE orally for 7 and 14 days respectively. Animals
in group B and D significantly increased packed cell volume (PCV),
Haemoglobin (Hb) and neutrophil levels. Group C had no significant effect on
haematological indices while group E treated with 300mg/kg MOLHE
showed dose dependent significant increases in PCV, Hb and lymphocyte
levels in comparison with the control. Animals of both extracts recorded
insignificant changes in white blood cells (WBC) compared to control.
Animals in groups B and C significantly (p<0.05) showed increased total
protein concentration at 200mg/kg while serum total cholesterol (TC) was
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insignificantly (p>0.05) lowered in all the treatment groups compared to
control. Both leaves extracts could supplement total protein requirement,
lower TC level and boost haemopoeitic activities. Comparatively, TOLHE
and MOLHE indicated insignificant difference in biochemical parameters
analysed. However, significant (p<0.05) difference and increment in PCV, Hb
and neutrophil levels were evident in the group treated with 200mg/kg
TOLHE. Thus TOLHE may be haematologically better and /or useful in the
cure of anaemia than MOLHE. In contrast, MOLHE enhanced lymphocytosis
and could boost immune system more than TOLHE.
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Introduction

Green leafy vegetables are particularly
important in promoting health because
of their rich sources of nutrients [1]. It
has been reported that consumption of
plant foods are associated with
numerous health benefits rooted in their
various physiological effects as a result
of their phytochemical and nutritional
constituents [2].Thus consumption of
natural plant foods and the use of
nutritional therapy and phytotherapy to
improve health, prevent and treat
diseases are highly recommended [3].
Telfairia occidentalis Hook f. and
Moringa oleifera Lam, have unique
nutritional and medicinal benefits and
are widely employed in folkloric
medicine to treat different health
conditions including malnutrition and
nutrient deficient anaemia in most
underdeveloped and developing parts of
the world. Telfairia occidentalis is a
plant commonly called fluted pumpkin
or guard. Telfairia occidentalis belongs
to the tribe of Joliffiae of the subfamily
Cucurbitaceae [4]. The plant is
perennial, dioecious, drought tolerant
and usually low thrillished and thrives
well in humid climate and well drained
soil. It has simple, dark green viewed
leaves that are as wide as 18cm and long
as 35cm [5]. Ghanaians, Cameroonians,
Serria Leoneans and Nigerians are the
leading producers of fluted pumpkin in

West Africa. The plant is believed to
have originated from the Igbos in the
eastern Nigeria [6]. Fluted pumpkin
leaves is good source of mineral such as
Mn, Ca, Fe, Zn, K, Co, Cu, Mg; protein,
vitamin A, B,, By, By, C, and B; which
are essential in human and animals. The
iron content in fluted pumpkin leaves is
the nutritional factor for its extensive
use of the leaf extraction as blood tonic
against fatigue and anaemia [7].
Telfairia occidentalis leaves extract has
hepatoprotective, anti-inflammatory;
cholesterolemic properties [8]. Telfairia
occidentalis leaf meal (TOLM) had
significant effect on haematological
indices in animal model [9].

However, several studies have also been
documented on the nutritive, therapeutic
and prophylactic potentials of M.
oleifera leaf meal. Moringa oleifera
Lam is the most widely cultivated
species of the genus, moringa or
drumstick tree is the English common
name. Moringa oleifera (MO) is a
member of the family moringaceae, a
perennial angiosperm plant [10]. MO is
a native of the sub-Himalaya northern
part of India and is cultivated across
tropical and subtropical countries of the
world including Nigeria. It is a fast
growing evergreen deciduous tree,
which can reach a height of 10-12m and
trunk, a diameter of 45cm; with fragile
branches and the leaves that build up
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feathery foliage [11]. MO leaves are
uniquely rich in trace elements, essential
amino acids, and antioxidants such as
vitamin C, flavonoids, and p-carotene
[12]. Leaves extract has anti-
inflammatory,anti-hyerlipidimic

properties; improves humoral and
cellular immunity andboosts
haematological indices [13,14].

However, leaves extracts of M. oleifera
and T. occidentalis are often being
employed in combating malnutrition and
nutrient associated anaemia [15]. This
current study aimed at evaluating and
comparingthe effects of T. occidentalis
and M. oleifera hydro-ethanolicleaves
extracts on haematological and serum
biochemical parameters.

Materials and Methods

Plant Material and Extracts
Preparation

The fresh leaves of Telfairia
occidentalis was bought at Oja Oba
market, Owo, while the fresh leaves of
Moringa oleifera was collected in the
department of Biological Sciences,
College of Natural and Applied
Sciences, Achievers University, Owo,
Ondo State. Both plant leaves were
authenticated by a Biochemist in the
department of Biological Sciences,
College of Natural and Applied
Sciences, Achievers University, Owo,
Ondo State, Nigeria. The both leaves
were washed with clean water,
separately shade-dried and reduced to a
powdery form by grinding using electric
blender, model EM-242. In separate set
upl69.4 g of M. oleifera powdered
sample and 123.7g of T. occidentalis
were soaked in 1000ml and 770ml of
50% ethanol (hydro-ethanol) for 48 h at
4 °C respectively. After which it was
sieved with a white cloth and then with
Whatman No 1 filter paper (24cm). The
filtrates were concentrated to complete
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dryness in water bath at 37 °C — 40 °C to
obtain a semisolid extract of 61.42g
(36.3%) M. oleifera leave hydro-
ethanolic extract (MOLHE), and 31.3g
(25.3%) T. occidentalis leave hydro-
ethanolic extract (TOLHE). The extracts
were stored at 4 °C and used for the
study.

Study Animals and Experimental
Design

A total of fifty adult wistar rats of both
sexes, range from 110g -255g; with
average weight of 158.3g were used in
the study. The rats were obtained and
maintained in the Animal House of the
department of Biological Sciences,
College of Natural and Applied
Sciences, Achievers University, Owo,
Ondo State, Nigeria. They were allowed
to acclimatise for two weeks. Males
were separated from the females to
avoid possible pregnancy. The animals
were housed in wire mesh cages under
standard conditions (Temperature, 25-28
°C, 12 h light-dark cycles) and fed with
commercial rat pelletized diet (vitafeed
Ltd., Ibadan, Nigeria) and had access to
water ad libitum.  After  the
acclimatization period, the animals were
allotted into two parts. Each part was
divided into five groups A, B, C, D and
E of five rats each. Group A served as
the control and received only 1 ml
distilled water treatment equivalence
while group B, C, D and E were the
treatment groups. Group B and D
received 200mg/Kg and 300mg/Kg of
the TOLHE while group C and E also
received 200mg/Kg and 300mg/Kg of
the MOLHE respectively. Both extracts
were administered orally for 7 and 14
days. On the 8" and 15" day, rats were
anaesthetised with chloroform and
samples were collected for some
haematological and serum biochemical
parameters.
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The study was generally conformed to
the guidelines of the National Institute
of Health for laboratory animal care and
use [16] and in accordance with the
principles of good laboratory procedure
[17].

Determination of Haematological and
Biochemical Parameters

Whole blood was collected from the
heart by cardiac puncture using sterile
syringe and needle. The whole blood
samples were put in Ethylene di-amine
tetra acetate (EDTA) treated sample
tubes for haematological assay while
lithium heparin sample tubes were for
biochemical assay. The packed cell
volume (PCV), White blood cell count
(WBC), neutrophil and lymphocyte
were determined by the method of
Baker and Silverton [18] while
Haemoglobin (Hb) was determined by
the  cyanomethaemoglobin  method
described by Cheesbrough [19]. Also,
for biochemical assay, total proteins
assay was done by the method of Tiez
[20] and serum albumin levels assay as
describped by Grant [21]. Total
cholesterol and triglyceride  were
determined by appropriate commercial
kits (Randox laboratories, UK).

Data Analysis

All statistical analyses were assessed
using SPSS statistical version 20.0
Software  Package. Results were
expressed as mean = SEM. Differences
among the groups were analyzed by

one-way  analysis of  variance
(ANOVA). Paired samples t-test was
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used for comparison. Values were
considered statistically significant at
p<0.05.

Results

The effects of MOLHE and TOLHE on
haematological indices are shown in
Tables 1 and 2 while serum biochemical
parameters are in Tables 3 and 4.
Results showed that group C treated
with 200mg of MOLHE within 7 days
recorded insignificant (P>0.05)
increase in PCV and Hb level compared
to the control in Table 1. Also
insignificant (P>0.05) decrease in PCV
and increase in Hb level were observed
in 14 days compared to control (Table
2). Following the administration of
300mg MOLHE for 7 and 14 days,
group E showed dose dependent
significant (p<0.05) increases in PCV,
Hb levels and lymphocyte levels
compared to the control groups in tables
1land 2.

On the other hand, group B treated with
200mg of TOLHE significantly
(P<0.05) increased PCV but
insignificant increase in Hb level within
7 days compared to the control (Table
1). But progressive significant (p<0.05)
increases in PCV and Hb level were
recorded in 14 days. Tables 1 and 2
showed  significant  increase in
neutrophil levels in group B throughout
the experimental periods compared to
control. Group D significantly (p<0.05)
increased PCV only within 7 days
however, both PCV and Hb level were
significantly (p<0.05) increased in 14
days when compared with control in
Tables 1 and 2.
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Table 1: Effect of MOLHE and TOLHE on some haematological parameters
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for 7 days
WBC

Groups Dose PCV (%) Hb(g/idl) (10%L) Neut. (%)  Lymph.(%)
A(Control) -- 35315 11.8+05 6.13+1.1  18.8%7.7 80.5+8.0

B(TOLHE) 200mg/Kg 39.0+3.0* 13.0+1.0 3.88+x1.2  28.3#9.6* 70.3+9.6
C(MOLHE) 200mg/Kg 36.5+x1.6 12.2+0.5 40110 26.3%7.7 73.8+7.7
D(TOLHE) 300mg/Kg 40.0+4.2* 13.4+14 3.60+8.6  155+3.0 83.5%3.0
E(MOLHE) 300mg/Kg 39.3x0.9* 15.8+#5.0* 571+10 19521 90.5+2.1*

PCV = Packed cells volume, Hb = Haemoglobin concentration, WBC = white blood cells count,
Neut. = Neutrophils level, Lymph. = Lymphocytes level
*indicates significant (p < 0.05) mean difference from control.

Table 2: Effect of MOLHE and TOLHE on some haematological parameter

forl4 days

Groups Dose PCV (%) Hb(g/dl)  WBC(10%L) Neut. (%) Lymph.(%)
A(Control) -- 39.0£04  12.1+0.2 6.76£1.9  275+7.3 71374
B(TOLHE) 200mg/Kg 455+1.3* 152+0.4*  8.69+1.4  39.0+58* 62.5+56
C(MOLHE) 200mg/Kg 38.5+0.7  12.9+0.3 8.51+6.6  29.5+2.1  69.3+2.8
D(TOLHE) 300mg/Kg 43.8+1.1* 14.6+0.8* 8.01+3.1 28.8+7.9 70.8+7.9
E(MOLHE) 300mg/Kg 44.0+1.7* 14.7+0.5* 9.31+2.9 21.5+5.7 79.5+£5.0*

Groups B and C recorded significant
(p<0.05) increase in total protein levels
within 7

days, while group C also recorded 40%
increase in albumin level with p<0.05 in
14 days treatment all compared to
control (Tables 3 and 4). Total

cholesterol levels were insignificantly
lowered (p>0.05) in all the treatment
groups compared to the control in tables
3 and 4. Triglyceridelevel was
insignificantly lowered in group B only
compared to control in table 4.

Table 3: Effect of MOLHE and TOLHE on some serum biochemical parameters for 7 days

TP ALB TC TRIG.
Groups Dose (g/dl) (g/dl) (Mmol/L) (Mmol/L)
A(Control) - 67.743.1  41.8+15 1.920.1 1.4+0.0
B(TOLHE) 200mg/Kg 72.1#22* 42.8+20 1.6+0.1 1.6+0.0
C(MOLHE) 200mg/Kg 72.5+1.9* 43.6£1.6 1.74#0.1 1.5+0.6
D(TOLHE) 300mg/Kg 69.9+3.6 41.9+0.8 1.7+0.0 1.4+0.0
E(MOLHE) 300mg/Kg 69.8+4.4 41.4+18 1.8+0.2 1.4+0.5
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Table 4: Effect of MOLHE and TOLHE on serum biochemical parameters

for 14 days

TP ALB TC TRIG.
Groups Dose (g/dl) (o/dl) (Mmol/L) (Mmol/L)
A(Control) 69.4+1.0 41.1+18 2.0+0.0 1.3+0.1
B(TOLHE)  200mg/Kg 72.6+2.9 42.4+15 1.8+0.1 1.1+0.2
C(MOLHE) 200mg/Kg 70.1+2.2 451+1.7* 1.0+0.2 1.4x0.1
D(TOLHE) 300mg/Kg 69.643.5 42.7+15 1.940.1 1.540.1
E(MOLHE) 300mg/Kg 72.4+14 419£15 1.9+0.8 1.50.1

TP= Total protein, ALB= Albumin, TC= Total cholesterol; TRIG= Triglyceride
*indicates significant (p < 0.05) mean difference from control.

Discussion

The leaf extracts of Telfairia
occidentalis (TO) and Moringa oleifera
(MO) are rich in protein; essential
amino acids, vitamins, and minerals.
The iron content in MO and TO is the
nutritional factor for the extensive use of
the leaves extraction as blood tonic to
treat anaemia [7,22]. Iron is a necessary
component of haemoglobin  and
myoglobin  for oxygen transport.
Malnutrition is the most common and
wide spread cause of nutritional
anaemia, such as iron deficiency
anemia: a public health problem and
serious problem among pregnant women
and children in the developing countries.
Cobalt, a constituent of Vitamin By, is
essential for the maturation of
erythrocyte. Vitamins B, and folate are
haemopoietic factors. While ascorbic
acid aids in iron absorption, copper
involves in iron utilization and
haemoglobin ~ formation  [23].Thus
Chandra et al. [24] observed that
supplementation of haematinics (Cu, Fe,
Co, folate and vitamin Bi,) resulted in
the removal of primary causes of
nutritional anaemia and subsequent
treatment promotes erythropoiesis in

rats. MO and TO leaves are rich in
natural haematinics.

Thus the significant increases in PCV
and Hb levels observed in this study
following oral administration of
Telfairia occidentalismay be due to its
rich nutritional contents such as
essential amino acids, vitamins and trace
elements [9]. This finding is consistent
with the observation of Obeagu et al. [9]
when rats were fed with 200mg/kg and
300mg/kg of fluted pumpkin leaves for
7 and 14 days. However, the
insignificant (p>0.05) increase in WBC
also observed in this study is
inconsistent  with  the  significant
(p<0.05) increase reported by Eseyin et
al. [ 8]. Neutrophil is involved in
cellular immunity and fights against
bacterial infection. Rich nutritional
content including copper and zincn
might also contribute to the significant
(p<0.05) increase in neutrophil level
recorded in this study [25].

Despite the reported high iron content in

MO leaves, oral administration of
200mg/kg  (MOHLE) resulted in
insignificant  (p>0.05) changes in

haematological indices compared to
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control. This observation is also
different from the significant (p<0.05)
haematological values recorded in group
treated with similar dose 200mg/kg
TOHLE. The effect may be caused by
the low iron bioavailability due to the
polyphenolic compounds that exist
widely in MO leaves, flowers and seeds
[13]. Phenol has inhibitory effect that
relates to its structure; association with
gallocyl and catechol groups which
chelates iron and form non-bio-available
polyphenol-iron complexes [27].
However the dose dependent significant
increase in PCV, lymphocyte level and
haemoglobin concentration following
the  administration of  300mg/kg
MOHLE could be explained by an
increase in ascorbic acid and beta-
carotene, the non-heme-iron enhancers;
protein intake that provides amino acids
to porphyrin, globin and transferrin
synthesis  [28]. These significant
(p<0.05) increments in PCV and Hb
levels agree with the findings of Ujah et
al. [15]. Again, the insignificant
increase in WBC observed in this study
is inconsistent with the significant
increase reported by Ujah et al. [15].
Copper is considered to have strong
effect on the immune system and is
required for antibody development and
lymphocytes replication [26]. However,
the significant increase in lymphocytes
levels observed in this study is in
support of the work done by Gupta et al
[14] that MO leaves extract contain
bioactive phytochemical constituent that
could enhance lymphocytosis and thus
improves cellular immunity.

Results also recorded statistically
insignificant (p>0.05) decrease in total
cholesterol levels in all the treatment
groups, as well as triglyceride in the
group that received 200 mg/kg of
TOLHE) may be haematologically
better and /or in the cure of anaemia

MOHLE  compared to  control.
Cholesterol is a key component of cell
membranes and also necessary for the
formation of hormones such as estrogen,
testosterone and vitamin D. High low-
density lipoprotein (LDL) cholesterol in
the body is implicated in atherosclerosis.
MO leaves containphytosterol such as
Beta-sitosterol and can reduce intestinal
uptake of dietary cholesterol [29].
Consequently, the prevention of
intestinal uptake of dietary cholesterol
by beta-sitosterol and quercetin might
be the mechanism of the lowered
cholesterol levels compared to control
observed in this study. This finding
agrees with the observation of Eseyin et
al. [8]. Significant (p<0.05) increase in
albumin level was also observed in
200mg/kg (MOHLE) when compared
with the control. The increment in the
total protein levels in both plants
extracts compared to control may be due
to the high content of crude protein
presence in MO and TO leaves. This
increment is in line with the previous
findings reported by Ujah et al. [15] that
MO leaves extract is a good source of
supplementary protein in animals and
humans.

Conclusion

From the findings of this study,
Telfairia occidental and Moringa
oleifera Lam. leaves extractscould boost
haemopoietic  activity,  supplement
protein requirement, and lower serum
cholesterol level.Comparatively, the
MOLHE and TOLHE indicated no
significant difference in the biochemical
parameters  analysed. However,
significant (p<0.05) difference and
increment in PCV, Hb and neutrophil
levels were evident in low dose
200mg/kg TOLHE. This suggests that
Telfairia occidental leaves extract (
than Moringa oleifera leaves extract
(MOLHE). In contrast, MOLHE
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enhanced lymphocytosis while TOLHE
did not; thus MOLHE could boost
immune system more than TOLHE. We
therefore recommend that Telfairia
occidentalis and Moringa oleifera Lam.
leaves be consumed simultaneously for

Acknowledgement

CJPL (2017) 5(1) 17-26

effective nutritional and therapeutic
benefits. More studies are strongly
recommended to compare the effect of
these two plants on haematological and
serum biochemical parameters.

The authors wish to acknowledge Mr. H.B. Fatuade, Medical Laboratory Service unit,
Federal Medical Centre, Owo, Mr. Odeyinka Odewusi, Medical Laboratory Science
Department, Afe Babalola University, Ado-EKkiti, EKiti State for their technical
supports, and Dr. Pius Okiki, Consultant Veterinary Doctor for his expertise in

handling of the animals.

References

1. Gupta, S. and Prakash, J. (2009).
Studies on Indian green leafy
vegetables for their antioxidant
activity. Plant Foods Hum. Nutr.,
64: 39-45

2. Hunter, KJ. and Fletcher, J.M.
(2002). The antioxidant activity
and composition of fresh, frozen,
jarred and canned vegetable.
Innov Food Sci. Emerg. Technol.,

3: 399-406.
3. Zhao, J. (2007).Nutraceutical,
nutritional therapy,

phytonutrients, and phytotherapy
for improvement of human health:
a perspective on plant
biotechnology application. Recent
Pat. Biotechnol. 1(1):75-97

4. Olorufemi, A.E,Arnold,
C.l.,.Emmanuel, O.,Nkaima, N.
and Akeem, A.(2005).
Hypoglycemic activity of
Telfairia occidentalis in rats. J
Pharm..Biores.,2:36-42

5. Iwela E.EJ., Onychi, O. (2009).
Some biochemical,
haematological and histological
Responses to a long-term
consumption of Telfairia
occidentalis supplemented diet in
rat. Pak.J Nutr.,8(8):1199-1203

6. Burkett, H.M. (1968). The results of
plants of West Africa. Royal
Botanic Garden Kews. England,
1: 603-604.

7. Akanbi, W.B., Adebooye, C.O,
Togun, A.O., Ogunrinde, J.O. and
Adeyeye, S.A. (2006). Growth,
herbage and seed yield and quality
of Telfairia occidentalis as
influenced by cassava peel
compost and mineral fertilizer.
World Journal of Agricultural
Sciences, 3(4): 508-516

8. Eseyin, O. A., Igboasoiyi, A.C.,
Oforah, E., Ching, P., Okoli, B.C.
(2005a). Effect of extract of
Telfaira occidentalis leaves on
some biochemical parameters in
rats. Glob. J. Pure and Appl. Sci.ll
(1):85-87

9. Obeagu, E.I., Chikelu, 1.M, Obarezi,
T.N.,, Ogbuabor, B.N. and
Anaebo, Q.B.N. (2014).
Haematological Effects of Fluted
Pumpkin (Telfairia occidentalis)
Leaves in Rats. Int. J. Life Sc. Bt
Pharm. Res. 3(1):2250-2313

10 Olson, M.E. (2002). Combing data
from DNA  sequences
morphology for a phyloger
Moringaceae (Brassicales). Syst.
Bot. 27:55-73

24



Udo E.F, etal

11.Parrota, J.A.(1993). Moringa oleifera
Lam.Reseda, horseradish tree,
Moringavae, Horseradish tree
family. USDA  Forest  Service,
International Institute of Tropical
Forestry.(SO-ITF-SM;61).

12 Price, M.L. (2007). The marango
tree. Nota Tecnica. ECHO,17391
Durrance road North fort Myers,
FL 33917, USA.

13.Siddhuraju, P. and Becker, K.
(2003). Antioxidant properties of
various solvent extracts of total
phenolic constituents from three
different agroclimatic origins of
drumstick tree (Moringa oleifera
Lam.) leaves. Journal  of
Agricultural and Food Chemistry.
51: 2144-2155

14.Gupta, A, Guatam, M.K.,
Singh,R.K.,Kumar,M.V.,Rao Ch,
V., Geol, R.K. Anupurba, S.
(2010).Immunodulatory effect of
Moringa oleifera Lam. Extract on
cyclophosphamide induced
toxicity in mice. Indian J.exp.
Biol.48:1157-1160.

15.Ujah, O.F., Ujah, L.R., Johnson, J.T.
and Oka V.O. (2013). Effect of
ethanolic leaf extract of Moringa
oleifera on haematological and
biochemical parameters of rats. J.
Nat. Prod. Plant Resour., 3(2):10-

14
16.NIS. (1985). Care and use of
laboratory  animal.  National

Institute of Health Publication,
Washington DC., Pp 85-123

17.WHO. (1998). World Health
Organization Basic OECD
principles of GLP. Geneva,

Switzerland

18. Baker, F. J. and Silverton, R. E. and
Pallister, C.J. (1985). Introduction
to Medical Laboratory
Technology, 6™ edn. Bounty Press
limited, Nigeria. Pp354-360

CJPL (2017) 5(1) 17-26

19.Cheesbrough, M. (2004).
Haematological test. In: District
LaboratoryPractice in Tropical
Countries. Part 11, 2™ Edition, pp.
311-340, Cambridge University
Press U.K.

20. Tietz, N.W.(1995).Clinical Guide to
Laboratory Tests.3rd Edition.WB
Sunders. Philadelphia PA. Pp 518-
519.

21. Grant, G.H. (1987). Amino Acids
and Proteins.Fundamentals of
Clinical Chemistry. Tietz N.W.

Editor. Third Edition, WB
Saunders company Philadelphia
USA,328-329

22. Ganong, W.F. (2005). A review of
medical physiology. Appleton and
Lange; Pp. 496

23. Davis, G.K. and Mertz, W. (1987).
Copper, Trace elements in human
and animal nutrition. 5th edn.,
Academic Press, New York. pp.
301-350.

24 Chandra, S., Chakrabarti, A., Sarker,
S. and Dhara, K. (2000). Anaemia
in Black Bengal goats and its
chemotherapy. Indian Journal of
Animal Health39 (1): 33-35.

25. Conroy, C. (2005). Participatory
livestock Research- A guide,
Intermediate Technology
Development Group, London.

26. Burke, J.M. and Miller, J.E. (2006).
Control of Haemonchus contortus
in goats with a sustained-release
multi-trace element/vitamin
ruminal bolus containing copper.
Vet. Parasitol., 141: 132-137

27. Brown, R.C., Klein, A., Simmons,
W.K., Hurrell, R.F. (1990). The
influence of Jamaican herb teas
and other polyphenol-containing
beverages on iron absorption in
the rat. Nutr.Res; 10:342-353.

25



Udo E.F, et al
28. Garcia-Casal, M.N., Layrisse, M.,

Solano, L., Baron, M., Arguello,
F., Llovera, D., Ramirez, J.,Leets,
I. andTropper,E.(1998). Vitamin
A and pB-carotene can improve
nonheme iron absorption from
rice, wheat and corn by humans. J.
Nutr. 128:646-650.

CJPL (2017) 5(1) 17-26

29 Lin, X., Racette, S.B., Lefevre, M.,

Spearie., CA, Most, M., Ma, L.,
Ostiund, R.E., Jr. (2010). The
effects of phytosterols present in
natural food matrices on
cholesterol metabolism and LDL-
cholesterol: a controlled feeding
trial, Eur. J. Clin. Nutr. 64: 1481 -
1487

26



