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STRUCTURE AND POTENTIAL OF AMARANTHUS HYBRIDUS
L. AS ASOURCE OF DIETARY FIBRE IN FOODS

AbdulRahaman, A. A., Bello, R. O., Kolawole, O, S,
Adeyemi S, B, & Oladele, F. A,
VMolecular Systematics and Environmental Botany Laboratory, Department
of Plant Biology, Faculty of Science,
University of Horin, llorin, Nigeria
*Contact: abdulrahamanaaa.unilorin edung,
Tel « Q1480313897870

Abstract

In recent himes, nutntion expert have introduced a new food recipe with a
view to improve human health One of these ideas 1s to enhance dictary fibre
content and to improve food digestitnlity and bowel movement. The known
health benefits of dictary fiber intake call for increased awareness of the
need 1o examine the potential benetits to our health through increased dietary
fiber. In this study, the effect of the plant fibres on the blood sugar, live
weight and packed cell volume of albino rats s studied by feeding the rats
with the processed Amsaranthius i dridis wood fibres added to the animals’
normal diet for a penod of 28 days across four treatments (control, 10%,
15% and 207 plant fibres) These cellulosic matenals did not cause a
reduction in the hive weight of the expenmental animals. A paired sample t-
test conducted on the two sets of data indicated no sigmficant ditference (P =
~0.05) 1in the mean ditference between mean imtial and final haematocrit
(e, PCV). Also, a pared t-test conducted on the imtial and final blood sugar
using the R statstical package showed that feeds with tibre contents have
equal eftects on blood sugar of rats. Therefore, the wood fibre supplemented
diet did not have any deletenous effects on the quality and quantity of the
fas” blood. Processed cellulosic wood fibres were also used in baking bread
which did not negatively affect the physical, chemical and baking properties
of bread; rather, it prolonged the shelf-life of the bread. In conclusion, since
Aftican forests are blessed with abundant economic trees, shrubs and herbs
that can be tapped and used as fibres in baking products, it will be reasonable
o use these plants for the purpase. This act will improve the health of people
who eat such foods, and at the same time prevent further wasteful
exploitation of forest resources.

Keywords: Amaranthus hybridus wood, blood sugar, bread nutitional
diseases, live weight, PCV.
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Introduction

Africa is endowed with valuable economic forest trees which are mainly
exploited by majority of the rural folk for firewood. Many valuable items
among which are wood fibres are derived from these trees. Fiber is defined
to be the components of plants that resist human digestive enzymes, a
definition that includes lignin and polysaccharides. Different types of plants
vary in their amount and kind of fiber. Fiber includes pectin, gum, mucilage,
cellulose, hemicellulose and lignin, Pectin and gum are water-soluble fibers
found inside plant cells. They slow the passage of food through the intestines
but do nothing to increase fecal bulk. Insoluble fibers also decrease
cholesterol and can help lower blood glucose. Fibres have been found to
considerably modulate hepatic, blood and intestinal lipids and lipoprotein
profiles.

Dietary fiber comes from the portion of plants that is not digested by
enzymes in the intestinal tract. Part of it, however, may be metabolized by
bacteria in the lower gut (Kritchevsky, 1988; Dreher, 1987). Dietary fibre
increases the bulk of stool and stimulates motion of the large intestine. It
absorbs water, lubricates the large intestine, and makes defecation easier.
Dietary fibre stimulates the secretion of digestive fluids and the action of
“good” bacteria in the intestine; thereby, stimulating the formation of
vitamin B2. Dietary fibre also prevents the accumulation of cancer-causing
(or carcinogenic) materials because it shortens the retention period of waste
materials.

The source of wood in this study is Amaranthus hybridus L. It belongs to the
family Amaranthaceae. 4. hybridus, commonly called smooth amaranth,
smooth pigweed, red amaranth, or slim amaranth, is a species of annual
flowering plant. The plant was used for food and medicine by several Native
American groups and in traditional African setups. The raw amaranth grain
contains toxins and anti-nutritional factors that can reduce its effectiveness
as an animal feed. Recent research has confirmed the use of cooked or
autoclaved amaranth grain for use as chicken feed, giving production results
comparable to those from feeding corn/soybean ration (Acar ef al., 1988). A
hybridus and A. retroflexus have been successfully incorporated into feed tor
calves and sheep as forage, with the results obtained not signiticantly
different from that of alfalfa (Grubben & Denton, 2004),

The present study is to determine the potential of Amaranthus hvbridus tibre
as a source of dietary fibre by examining the percentage blood packed cell
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volume (PCV), blood sugar level and live weight response of experimental
animals fed on diets containing the plant fibres. The study also assessed the
physical parameter of laboratory-baked bread from fibre supplemented
wheat flour with a view to determine the extent of acceptability of wood
fibres in diets and establishing the possibility of adding processed plant fibre
to baked foods.

Materials and Methods
Study Materials

The plant material used was the stem of 2 months old Amaranthus hybridus.
Sixteen albino rats of eight weeks old were purchased along with their
normal compounded feed from Biochemistry Department, University of
llorin, Ilorin, Kwara State, Nigeria. The rats were marked for the purpose of
identification and were acclimatized for two weeks in cages with access to
their normal diet and water, Wheat flour was mixed with wood fibre of
Amaranthus hybridus to bake loaves of bread,

Wood Anatomical Studies

From freshly collected wood disc sample (of 2 months old), a shorter wood
disc of about 2cm was cut by means of razor blade and immediately fixed in
formal-acetic-alcohol (FAA) contained in a labeled specimen bottle (Jane,
1970). Thin transverse sections (TS) and tangential longitudinal sections
(TLS) of about 10 microns were cut from the wood blocks by the use of a
freezing stage microtome. Staining was in phluroglucinol and concentrated
HCl for Smin and mounting was done using dilute glycerine. A total of eight
slides (four for each of TS and TLS) were prepared for observation.

Tissue Maceration

Tissue maceration was done by boiling a small block of wood for Smin in
concentrated Nitric acid (HN03) to which a few crystals of potassium
chlorate had been added (Ademiluyi and Okeke, 1975). The softened li“_uc
was washed in several changes of water, transferred onto a microscope \I‘uic
and teased out by tapping gently with a glass rod for some minutes .\'l.mlnng:
in Safranin ‘0’ and mounting in glycerine then followed. The prepared shides
were examined under a CARTON monocular light MICIOSCOpe and
observations on the TS photographed. The percentage composition by
volume of wood tissue in respect of fibres, vessels, axial parenchyma and

. 253
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rays were also determined from the slides of plant TS. In doing this, an
ocular micrometer with an area of 100 squares was used. An area of four
squares on the micrometer was used at a time and each tissue type that fell
within this area was noted. Twenty five (25) of such observations were made
within the 100 squares area. The combination by volume of a tissue type was
determined as a simple percentage of the total number of occurrences within
the 100 squares of the micrometer. Four of such slides were observed and the
mean value reported. A standard ratio, namely the fibrous tissue-to-non
fibrous tissue ratio (F/NF) was then computed from the data.

The mean number of cells of each tissue type, number of fibres, vessels,
axial parenchyma and rays per mm? were determined, using the TS and TLS
slides. In each case, the ocular grid of 100 squares whose dimension had
been calculated was used. The slide was made to pass over the grid at known
objective lenses and the number of cells of each tissue type occurring within
the grid was counted. This number was then converted into the appropriate
number in one mm? of wood by simple ratio, the sample size being 30.

With regard to the slides of tissue maceration, attention was focused on such
fibre properties as the type, shape and dimensions. Fibre length (L), diameter
(D), lumen width (I), and wall thickness (C) were determined with the aid of
a calibrated ocular micrometer fitted in to the microscope. The sample size
in each case was 30. From the various cell dimensions, two derived ratio

namely coefficient of flexibility (I/D) and relative fibre length or fibre
slenderness (L/D) were calculated.

Preparation of Plant Fibres Use in Feeding Albino Rats

The stem was rinsed in several changes of distilled water. This is to ensure
that unwanted particles like sand, stones and insects were removed. After
“insing, the stem was then sun dried for days to reduce its moisture content.
This is 1o allow for easy grinding of the stem. The ground plant fibre was
later allowed to pass through a fine sieve number 40 (i.e. 450 pm) and stored
in a labeled plastic bags.

Feeding Trials of Albino Rats with Wood Fibres as a Supplement

After the period of acclimatization, the rats were divided into four diet
groups, each containing two males and two females. The initial live weight
of all the rats was determined in grammes with the aid of a weighing
balance. The percentage blood packed Cell Volume (PCV) and blood sugas
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level of each rat was also determined (see below). The first group which was
fed on normal diet served as the control (Feeding Trial 1). The second was
placed on 10% plant fibre mixed with 90% normal feed (Feeding Trial 2);
the third on 15% plant fibre mixed with 75% normal feed (Feeding Trial 3)
and the fourth on 20% plant fibre mixed with 80% normal feed (Feeding
Trial 4). Each of the groups was supplied with the same quantity of feed in
powdered form and water for a period of four weeks.

Percentage Feed in take

The percentage feed intake per week was taken as the diet’s preference index
for each of the four treatmaent levels. This was determined as a percentage,
using the formula of Ogunkunle er al. (2003).

-

Where Tc = cumulative weight of rat meal supplied to a group in one week
Ti=left over of the meal at the end of the week

The live weight of all the rats was taken weekly for four weeks. Our choice
of albino rat was because it has the closest alimentary and digestive system
with human.

Blood Packed Cell Volume (PCV) and Blood Sugar Level

The percentage blood Packed Cell Volume (PCV) of each rat was
determined with the aid of haematocrit centrifuge (Barrelet, 2004) at
University of Ilorin Teaching Hospital (UITH), Tlorin, Nigeria. The blood
sugar level was determined with the aid of a glucometer. The percentage
blood PCV and blood sugar were observed at the beginning of the first week
?'[:)d at the end of the fourth week of feeding rats with diets containing wood
ibres.

Baking of the Bread

Flour doughs of bread (one control and three experimental doughs) were
prepared at The University’s Bakery. The liquid ingredient was first
prepared (recipe for dough preparation: wheat flour 50g; dried yeast 0.8g:
Warm water 30ml; sugar 0.1g; salt 0.1g). The appropriate quantity of flour
Was then added little by little with stirring in a neat bowl. The paste that
resulted was kneaded gently with thumb and finger index for about Smins. A
piece of clean wood roller was then used to thoroughly mix the dough on a
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wooden platform. The dough was covered and left for about 25mins before it
was rolled into a small ball and placed in a rectangular baker’s can of 8c¢m x
16cm which had been oiled inside.

To each of the experimental dough liquid ingredient, 0.25g, 0.5g and 1.0g of
the processed wood fibre was respectively mixed thoroughly with 50g of
wheat flour before dough preparation. Each of the four sets was prepared in
four replicates and placed in the oven at 120°C for about 1 hour. The bread
was confirmed baked when tapping the can underneath which gave a hollow
sound.

Assessment of the Loaves of Bread

All the 16 loaves of bread were assessed for acceptability for colour, texture,
and flavour. The 25 randomly selected individuals scored the three
parameters over a two-point scale acceptable or unacceptable. Also, some
mean dimensional characteristics of the loaves of bread such as mean weight
(8), height (cm), area (cm?) and volume or size (cm?) were determined. The
height of a loaf was measured by inserting a long needle through the thickest
portion of it, marking off the height and determining the extent in centimetre
on a metre rule. The area occupied by a loaf was calculated in cm? using the

graphical method. The data on the height and area of loaves were used to
compute their volume in cm®

The shelf life of the four categories of bread was determined by exposing the
loaves to the open laboratory conditions and observing them closely by
means of hand lens for one week. The number of days that passed before any

noticeable infestation by fungus was taken as the shelf life of the loaf of
bread.

Statistical Analyses

A paired-sample T-test was conducted on the initial and final haematocrit
and blood sugar values for all the rats One-way ANOVA was also
conducted at 3 different levels (Bailey, 1995) on the data from albino rat
feeding trials. There are four treatments that were analyzed, namely the
weekly data for four weeks with four replications within each treatment. In
all, the life weight of the rat was taken as a dependent variable. The other
sets of data that were analyzed by means of one-way analysis or variance
included the mean of weekly percentage feed intake of rats, the mean weight,
and mean volume of each loaf of bread. Tukey's test was used to find
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swan differences between treatment means of the live weight of the rats
as m,ll as their preference index.

Results and Discussion

Wood Anatomy

Shown in Fig. 1 where the fibres in A. hybridus are found is the portion of
the fibre by volume composition of wood is 45.10%; vessel 7.81%; axial
parmchyma 8.87%; and ray 38.21%. Moreover, the number of fibres per
mm’ of the wood far outstrips the number of axial parenchyma or ray. The
fibres in A. hybridus wood are all of the libriform type. The mean fibre
length of 58.00mm is long within the context of wood anatomical definitions
but they are sufficiently thin-walled and the relative length of 45.10 is high.
The fibres are also not flexible, as indicated by a low coefficient of
flexibility or measure of fibre slenderness (i.e. 0.01). Furthermore the vessels
are relatively thin-walled and narrow (Table 1). These vessels would,
therefore, readily collapse and blend with the libriform fibres during
mechanical processing. Because of their flexibility and microscopic sizes,
these two cellulosic materials would likely make a good mix with regular
bakery products and other special types of food.

Fig. 1: The Transverse Section of the Wood of Amaranthus Hybridus
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Table 1: Some Wood Dimensional Characteristics in Amaranthus Hybridus

*coefficient of flexibility = fibre lumen width/fibre diameter.
“*Relative Fibre Length (RFL) = fibre length/fibre diameter.

Response of Albino Rats to Cellulose Fibre Supplemented Diet

The responses of albino rats to the four feeding trials are shown in Table 2.
Although the preference index of rats diet increased with increasing wood
fibre content in their meal, the treatment means did not show any
significance differences between them, P = 0.00599 (Table 2). This implies
that although the fibre-free diet was least preferable to the rats, the other
treatment was acceptable to them. The constantly high and close values of

the preference indices at the third and fourth weeks for the four treatments
corroborate this assertion.,
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Table 2: PCV, blood sugar and live weight response of albino rats to four
feeding tnals diets over a period of four weeks

[Feeding Parameter | Intial | First | Second | Third Fourth Mean
trial | value , week | week week week
Conl | Frlreacs —den | %% | ®871 [esia | 3788 6039
(100% (%) | | L
normal **Body weight(g) | 162% | 1423 | 18600 | 19100 | 181.50
- % weight increase 1 ! ? 11.70
PCV (%) B R f"“’""";“ 60.75
Blood sugar o ’_i_:‘———*___ o 2.7
10% Preference inden (*a) | I 'I**T‘T'Tf ks | 7587 74.19
g Pody werght g) ! ':Tt‘“'";L':‘:im [737%0 [ 22438 | 19473
% weight increase -1 &71‘__—_' — 17.13
Woweight reduction | | I R 146,41
POV (%) B L N 3750
Blood sugar 198 o 315
15% wood | Preference index (%) 092 |85 8682 | 6829 77.91
fibve Body weight (g) 13550 | 193% | 23075 | 30935 | 30473
%o weight increase 5111
% weight reduction 436.81
PCV (%) 51.92 54.25
Blood sugar 2.80 2.85
20% wood | Preference index (%) 90.42 84.42 89.85 76.71 85.35
fibes Body weight @@ 12780 | 21530 | 22025 |23 | 20135
¥, weight increase 11.66
% weight reduction 99.62
PCV (%) 45.75 54.00
; Blood sugar 333 2.78

*(i) Preference index or diet index is the % food intake per week.
%o, body weight reduction for each experimental level= %weight increase
for the level/%weight increase for control X 100
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Feed Preference Index

Due to the nature (quantitative) and structure (one-way) of the data set
arising from the experiment on preference index of rats, one-way analysis of
variance (ANOVA) was conducted, using R statistical package
(http//:www.CRAN.org). Analysis showed (Appendix 1) that average feed
intake was not the same for all the rats. It then becomes necessary to proceed
to conduct a multiple comparison test using Tukey's Honestly Significant
Difference Test (Tukey’s HSD). From the Tukey HSD (Appendix 2) and
boxplot (Fig. 2), it is evident that only feed contents (Trial 2 and control) and
(Feeding Trail 2 and Feeding Trial 1) are significantly different. This implies
that the most preferred feed by the rats is the feed with 20% fibre content
(Feeding Trial 3), followed by the feed with 15% fibre content (Feeding
Trial 2) and 10% fibre content (Feeding Trial 1) respectively while least
preferred is the feed with 0% fibre content. The line across each box
represents median feed content consumed by the rats while the tick line
across the diagram is the overall mean average feed content consumed.

PREFERENCE INDEX OF RATS

PREFERENCE

control group' group2 group3

GROUPS

Fig. 2: Preference Index of Rats

Packed Cell Volume (PCV)

When paired t-test was conducted on the initial and final PCVs using the R
statistical package, it was observed that only true difference between average
initial and final PCV for the rats is zero for all the groups. It is, therefore,
evident that feeds with fibre contents have no effect on PCV of rats
(Appendix 3).
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Data Analysis on Blood Sugar

Paired t-test was conducted on the initial and final blood sugar, using the R
statistical package. It was evident that true difference between average
initial and final blood sugar for all the treatments is zero. It is, therefore,
evident that feeds with fibre contents have equal effects on blood sugar of
rats (Appendix 4).

Live Weight of the Albino Rats

The mean live weight of all the albino rats used increased throughout the
four weeks of experimentation (Table 2). At the end of the first week, the
lowest mean weight of 135g was recorded in the rats fed at 15% fibre level
while the highest (227.50g) was in those fed at 10% fibre level. Similarly, at
the end of the fourth week, the lowest and highest mean live weight of 53g
and 66.50g were recorded in these two categories of rat. The ANOVA table
shows that effects of feeds on weight of rats are not the same (Appendix 5).
We, therefore, proceed to conduct a multiple comparison test using Tukey’s
Honestly Significant Difference Test (Tukey's HSD) to investigate
significant differences between pairs of feed contents. From the Tukey HSD
(Appendix 6) and the box plot (Fig. 3), it is evident that only effects of the
feed contents (Feeding Trial 1 and control), (Feeding Trial 3 and control)
and (Feeding Trial 3 and Feeding Trial 1) are significantly different. The
most effective feed content on weight of rats is the feed with 10 fibre
content (Feeding Trial 1), followed by the feed with 20% fibre cortent
(Feeding Trial 3) while feed with 15% fibre content has the least effect o

live weight of rats. The line across each box represents median live weight of
rats while the tick line across the diagram is the overall average feed live

weight of rats. LIVE WEIGTH OF RATS BY TREATMENTS

WEIGTH OF RATS

TREATMENTS

Fig. 3: Live Weight of the Albino Rats
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The result of the ANOVA conducted on the live weight responses of
the rats showed a high significance at three factor levels namely; treatments,
weekly responses and replication (P<0.001), A further test of the least
significant difference (LSD) between them shows that there is no significant
difference between the control on one hand and the 10% or 15% fibre levels
of treatment on the other, P being > than 0.05, Moreover, a high level of
significant difference (P, 0.001) was obtained for the mean difference in the
weight of rats of the control and the 20% fibre level treatment. The mean

difference is highly significant and the level of significance is indicated i.e.
P<0.001.

These statistical results would probably elicit an immediate suggestion that
the 10% and 15% treatment levels would be more appropriate for the body
weight regulation in albino rats. Such a suggestion would, however, be
erroneous. This is because the statistical results were based only on the mean
live weight differences which incidentally were consistently high for all the
rats under 20% fibre treatment rights from the pre-experimental weeks
(Table 2). These weights were, however, relatively low and consistently so

in the other three treatments prior to and throughout the period of the
experiment,

The more reliable body weight data would probably be the relative
percentage body weight increase within the period of the experiment. If one
calculates the percentage live weight increase for the four treatments, one
obtains 11.70% for the control and 17.13%, 51.11% (the highest) and
11.66% for the other three treatments respectively. This shows that the 10%
fibre level treatment might have caugsed a body weight reduction by 9%; the
15% level by about 5% and 20%, level 10% relative to control. Osilesi et al.
(1992) observed that cellulose (an insoluble fibre) did not lower plasma
cholesterol nor did it bind bile acids in vitro or in vivo. Our findings are in
contrast to this position because the cellulose fibres used did lower the live
weight of our experimental animals by between 5% and 10%.

Haematocrit Values

The mean initial and final haematocrit values for the experimental rats are
shown in Table 2, In all but the 20% fibre level of treatment, the percentage
blood PCV increased by between 0.5% and 6.0% within the four weeks of
experimentation, A paired statistical T-test conducted on the two sets of data
indicated no significant difference (p>0.10) in the mean difference between |
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them. A null (27) at 95% confidence limits gave the normal (PCV) of adult
rats as 37-53% for males and 35-49% for females. Since the ﬁ.nal mean
hacmatocrit values fell within this acceptable standard (Appen.dlx 2), the
wood fibre supplemented rat diet could not have had any deleterious effects
on the quality and quantity of rats’ blood.

Characteristics of Laboratory-baked Bread

The colour of the loaves of bread ranged between a light brown with cream
tint in the control to pale chocolate brown in the 1.0g fibred loaves (Table. 3;
Figs. 4A - D). Of the 25 respondents whose opinion was sought, 14 (l..e.
56%) preferred of the 0.25g and 0.5g fibre loaves, the other respondents (i.e.
44 %) preferring the cream-tinted light the light brown colours brown of the
control loaves, The flavour of both the controls and experimental loaves was,
however, 100% acceptable to all the respondents. These results indicate that
the colour and flavor of the wood fibre supplemented bread were equally
acceptable to the potential consumers as those commercially available lqaves
in the market. ANOVA shows that effects of feeds on dimensional
characteristics of bread are the same (Appendix 7).

Table 3: Some Qualitative and Quantitative Characteristics of the
Laboratory-Baked Loaves of bread

Typeof | Colour Flavour Mean Mean | Mean | Mean Sﬁelf
loaf weight | height | area volume life
(2) (em) | (em?) | (cm?) (days)
Control | Light Acceptable | 70.50* | 3.58 283.38 | 130.5* 3
brown
- with
0.25 Light Acceptable | 74.75* | 3.80 311.33 | 1183.05* |5
Fibre brown
level with
| cream tint
0.50 Light Acceptable | 74.00* | 3.88 | 303.7 | 1178.36* |3
Fibre brown
level with
cream tint
1.00 Light Acceptable | 73.00% | 3.85 | 311.58 | 1199.56* | 4
Fibre brown
level with
cream tint
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Within the four different treatments, mean values with the same superscript
are not significantly different (p>0.05) while those with different
superscripts are significantly different (p<0.05).

C

Fig. 4: Two laboratory-baked loaves of bread without wood fibres (A), two
loaves ()f bread each baked with 0.25g wood fibre in 50g of flour (B), two
loaves of bread each baked with 0.5 wood fibre in 50g of flour (C) and two
loaves of bread each baked with 1.0g wood fibre in 30g of flour (D).

'l‘hc control loaves of bread have the shortest shelf life of 3 davys and the 1.0g
fibred loaves of 4 days, A shelf life of § days was, however. recorded foe
both the 0.25g and 0.5g fibred loaves (Table 3). These differences are
probably due (o the presence of sugary media by the fungus that were
provided by the cellulose-free loaves. Again, these results show that fibred
loaves can adequately compare with those commercially available.
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some dimensional characteristic of the laboratory-baked loaves ot bieau ...
shown in Table 9. The 0.25g fibred loaf was the heaviest (74.75g) and also
of substantial height (3.8cm). The loaves with the lightest mean weight as
expected were of the group 1 (73.00g) but had the lowest mean height 1.5cm
and occuped the widest area (87.00cm?). The statistics show that there was
no significant difference (p>0.05) in the mean weight of the four categories
of bread (Appendix 2). These imply that the addition of wood fibres at the
stated concentrations did not have a noticeable effect on bread weight.

The mean volumes of bread range between 130.5cm’ in the control to
1199.56cm” in the 1.0g fibred loaf. Experimental loaves were generally
larger than those in the the control group (Appendix 3). The ANOVA carried
out on the loaves of bread with respect to their volume showed no significant
difference (p<0.05) across the 4 treatment levels. Furthermore, the Duncan
multiple range tests indicated significantly larger sizes (Appendix 3). These
results showed that the addition of cellulose fibres to wheat flour dough does
not adversely affe-t its baking properties. Instead, it enhances bread quality
and size. With wood fibres as additives, therefore, reduce amount of wheat
flour would be required for bread baking.

The fibres of A. hybridus are potential insoluble dietary fibre with the
prospect for human consumption. Increased consumption has also been
associated with increased satiety and weight loss with the 10% fibre content
having the highest effect and 15% having the lowest effect. By carefully
selecting the appropriate type and amount of fiber, bakers can have a
significant impact on the nutritional value and shelf -life of their bakery
products, Previously, plant species such as Gmelina arborea (Ogunkunle et
al., 2003), Vitellaria paradoxa (AbdulRahaman et al., 2012), Glicirium
sepium (AbdulRahaman et al., 2013a), Daniella oliveri (AbdulRahaman et
al., 2013b) and Ficus exasperata (AbdulRahaman et al., 2013¢) had been
used for the same purpose and positive results were obtained just as it was
obtained in this present work. However, empirical data and information on
the safety of A. hybridus wood consumption and metabolism obtained on
experimental animal models are required to be undertaken in order to
support the results of this study.

In conclusion, since African forests are blessed with abundant economic
trees that can be tapped and used as fibres in baking products, it will be
reasonable to use these trees for the purpose. This act will improve the ht‘-‘l}h
of people who eat such foods, and at the same time prevent further wasteful
exploitation of forest resources. However, empirical data and information on
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the safety of 4. hvbridus wood consumption and metabolism obtained on
experimental animal models are needed to be undertaken in order to suppopy
the results of this study.
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