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Abstract

The study was conducted to assess the effects of sweet potato leaves, roselle calyces and
beetroot tubers on body weight, selected hematological and biochemical parameters in broiler
chickens. Eighty four (84) broiler chickens aged four weeks were randomly assigned into six
groups of 14 chickens each. The first group (G0) remained as untreated control while the
other groups were the treated groups which received 25% of ground sweet potato leaves (G1),
rosella calyces (G2), beetroot tubers (G3) and their mixtures (G4 and G5) for 28 days.
Following inclusion of these different vegetables, blood samples were collected and analyzed
for selected hematological and biochemical parameters on day 0, 7, 14, 21 and 28. Results
showed that consumption of the three vegetables caused significant decreases (p < 0.05) in
body weight, serum glucose and cholesterol. On the other hand, hemoglobin concentration,
packed cell volume (PCV) and total white blood cell (WBC) counts were shown to increase
significantly (p < 0.05) compared to the control group. It is concluded that the hypoglycemic
and hypocholesteremic effects in chickens following consumption of the three vegetables
together with their positive effects on PCV and WBC counts are important qualities which
can be utilized in the management of conditions such as obesity, diabetes mellitus,
hyperlipidemia and cardiovascular diseases (atherosclerosis and coronary disease) in humans.
Further studies in other animals are recommended.

Keyword: sweet potato leaves, roselle calyces, beetroot tubers, hypoglycaemia,
hypocholesteremia, packed cell volume, haemoglobin concentration

1. Introduction

Haematological and biochemical parameters are important tools in diagnosing the structural
and functional status of the animal’s body (Elagib and Ahmed, 2011). These parameters can
be influenced by several factors including; nutritional factors (Etim et al., 2014),
environmental factors (Vecerek et al., 2002); (Graczyk et al., 2003), diseases and age (Talebi
et al., 2005). Various studies have been done on the effect of food supplements, different diets
(nutrition), management system, sex and breed on hematological parameters of broiler
chickens. Information on the use of plants as food supplements on animal and human health
is scarce. However, there are important plants with nutritive importance which are yet to be
studied and utilized (Antia et al., 2006). Plants such as sweet potatoes (Ipomea batata),
roselle (Hibiscus sabdariffa), beetroot (Beta vulgaris) and burn (Aloe vera) among others
have been used for decade and claimed to possess several effects on body weight and blood
parameters.
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Sweet potato (Ipomoea batatas) is a herbaceous creeping plant with smooth, lightly moderate
green leaves sometimes with a considerable amount of purple pigmentation especially along
its veins (Scaramuzzi, 1986). While it is the second most important tuberous plant in tropical
economies preceded by cassava, it is also the third in Sub-Saharan Africa after cassava
(Manihot esculenta Crantz.) and yam (Dioscorea spp (L.). It is an important subsistence food
crop grown in almost all agro-ecological zones for its storage roots, which are used for both
human and animal consumption. Several reports have indicated that there are phytochemical
constituents such as polyphenols and carotenoids which are very beneficial for human and
animal health. Sweet potato leaves also are well known for their medicinal effect Mohanraj and
Sivasankar, 2014. These medicinal properties of sweet potato include anti-cancer,
anti-diabetic, anti-inflammatory, anti-oxidant, anti-bacterial, anti-fungal, anti-viral, anti-ulcer,
hepatoprotective, wound healing, and immunomodulatory activities (Mohanraj and
Sivasankar, 2014). Sweet potatoes can alleviate muscle cramps due to their high potassium
content which are often related to potassium deficiency (Milind and Monica, 2015). Sweet
potatoes leaves contain magnesium, a crucial mineral, which promotes relaxation, calmness
and nerve health, also reported to be used in traditional medicine as a remedy for anaemia
due to it haematinic effects (Osime et al., 2008).

Beetroot (Beta vulgaris) is a naturally occurring root vegetable that is commonly found in
many countries worldwide, where it is consumed as part of the normal diet. In recent years,
the beetroot vegetable has attracted much attention as a health promoting functional food
(Ninfali and Angelino, 2013). The recent interest in beetroot is driven by discoveries
including its importance in managing cardiovascular problems and as a sources of dietary
nitrate (Lundberg et al., 2008). Beetroot is rich in several other bioactive compounds that
may provide health benefits, particularly for disorders characterized by chronic inflammation
and cancer (Lechner et al., 2010). Also, recent studies have provided compelling evidence
that beetroot is used to improve clinical conditions in human beings such as hypertension,
atherosclerosis, type 2 diabetes and dementia (Gilchrist et al., 2014). Studies on hypertension
have shown that beetroot used as juice supplement (Jajja et al., 2014), or in bread (Hobbs et
al., 2013), significantly reduce systolic and diastolic blood pressure (Lidder and Webb, 2013).

Roselle (Hibiscus sabdariffa) is an annual or perennial herb which is a good source of
polyphenolic and flavonoid compounds (Wang et al., 2000). Roselle is reported to have
hypotensive effects, decreasing the blood viscosity, body temperature and stimulating
intestinal peristalsis (Hopkins et al., 2013; Onyenekwe et al, 1999). Other studies have
reported that roselle can prevent diseases like hyperlipidemia and cardiovascular diseases
(atherosclerosis and coronary heart disease (Chang et al., 2006; Farombi and Ige, 2007;
Gosain et al., 2010; Ochani and D’Mello, 2009). The extracts were able to control blood
cholesterol by lowering low-density lipoprotein cholesterol (LDL-c), triglycerides (TAG),
total cholesterol (TC) and lipid peroxidation in vivo and able to reduce very-low density
lipoprotein cholesterol along with an increase in serum level of high density lipoprotein
cholesterol (HDL-c). Other reported medicinal effect of roselle include: antiseptic, diuretic,
purgative, sedative and emollient (Nkumah, 2015).

The research to date has focused on the effects of these plants in rats and human beings and
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there is no reliable evidence on their use in chickens. Furthermore, some of plant products are
advocated as feed additives in chickens, including the plants in this study. Thus, it is worth
determining their effects on different parameters in broiler chickens. Therefore, this work
aimed at assessing the effects of the studied vegetables on body weight, hematological and
biochemical parameters in broiler chickens.

2. Methods and Methodology
2.1 Study Area

This study was conducted at Sokoine University of Agriculture, Morogoro Municipal,
Morogoro region, Tanzania. The chickens were raised at Animal Science farm. Animal
experiments and sample processing were conducted at Department of Veterinary Physiology,
College of Veterinary Medicine and Biomedical Science.

2.2 Research Design

Eighty four (84) broiler chickens of four weeks of age were sourced from farmers around
Morogoro municipality. The chickens were left for three weeks to acclimatize with
experimental environment. Following acclimatization, they were weighed, wing tagged and
randomly assigned into six groups of 14 chickens each. The first group was the control (GO)
while the rest of groups (G1, G2, G3, G4 and G5) were the experimental groups. Broiler
chicken were then kept in different cages according to experimental groups and received
different feed rations for 35 days as shown in table 1 below. All broiler chicken were fed with
broiler mash and given water ad libitum.

Table 1. Grouping and feed ration allocation

Group (n=14) Treatment

GO No additional feed

Gl Sweet potato leaves

G2 Roselle calyces

G3 Beetroot tuber

G4 Beetroot and roselle

G5 Sweet potato and roselle

2.3 Preparation of Sweet Potato Leaf, Beetroot Tuber and Roselle Powder for Chicken Feed

Fresh green potato leaves, beetroot tubers and dried roselle was purchased from local market
in Morogoro region. The fresh potato leaves and beetroot tubers were chopped into small
pieces and then shade dried for two weeks before the commencement of the experiment. Then
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1000 g of the potato leaves, beetroot tubers and roselle calyces were ground to pass through
2mm diameter sieve. The powder obtained was mixed with normal broiler mash to make 25%
of the daily intake of the birds which ranged from 90 to130g per day.

2.4 Body Weight and Sample Collection and Analysis

Before collection of blood, body weights were measured on day 0, 7, 14, 21 and 28 using a
weighing balance. Blood samples (approx. 3 mL) were collected from wing veins using
syringe with 23G needle at regular interval from day 0, 7, 14, 21 and 28. About 1 mL blood
was then transferred into sample bottles containing EDTA for hematological parameters
analysis, while the remaining 2 mL were immediately centrifuged at 3000 rpm for 10 minutes
to obtain fresh plasma. The plasma was used for analysis of biochemical parameters using
spectrophotometer (Cole Patner 1100 rs). All sampling was carried out in the morning
between 7 a.m. and 9 a.m. in order to reduce diurnal variability which might affect the
parameters.

2.5 Determination Haematological Parameters

Haematological parameters including packed cell volume (PCV), haemoglobin level (Hb),
red blood cell count (RBCs), white blood cell count (WBCs) and differential WBCs
(lymphocytes, monocytes, heterophils and eosinophils) were analyzed using hematological
analyzer machine (Mythic 18 Vet Haematology Analyser)

2.6 Determination of Biochemical Parameters

Determination of the blood glucose and plasma total cholesterol levels were done by the
glucose-oxidase and the formation of cholesterol and fatty acids principles as explained by
Trinders et al., 1969. Total protein was determined by Biuretic method using Erba ® test kit as
described by WHO, 2006.

2.7 Statistical Analysis

Means and standard deviation were determined using Excel statistical analysis. Comparisons
between treated and treated groups were analyzed using student ANOVA Single Factor at
95% confidence interval and 5% level of significance.

3. Results

Following inclusion of the studied vegetables, no death or any sign of illness was observed
throughout experiment time, rather there was increased in the amount of feed taken by each
chicken which ranged from 90 gm to 130 gm per day.

Mean body weights of chickens in GO and G1 increased gradually (p < 0.001) throughout the
experimental period compared to other experimental groups. From day 3 of treatment, the
body weights of chickens in G2, G3, G4 and G5 decreased significantly in relation to the type
of feed given to the chicken (P < 0.01) as shown in table 2 below. The decreased body weight
is marked on day 21 of the experiment.
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Table 2. Weight gain following inclusion of sweet potato leaves, roselle and beetroot in diet

Body weight (gm)/ Number of days on experiment

Group 0 7 14 21 28

GO 392.9 +£50.6 606.0+58.6 771.0+86.2 850.6+81.8 1021.6 +133.2
Gl 4519 +97.0 543.6 £81.6 6949856 752.3+87.1 785.1+90.4
G2 401.0 £40.8 452.0%+27.6 5054 x60.5 470.7 +£21.0 468.2+21.7
G3 430.0 £26.4 466.0 £39.9 467.0 £45.7 430.8 +20.3 426.2 +13.0
G4 452.0 £48.8 465.7 £63.5 523.0x74.7 419.3 +35.7 408.8 +41.7
G5 561.3 £83.1 662.3 £75.3 687.7 £58.8 573.0+x34.3 494.7 +34.5

Hematological parameters are presented in Table 3. PCV and Hb values of chickens in the
control group (GO) were changing invariably with the slight increase from day 14 of
experiment. The increased levels of PCV and Hb were significantly higher (p = 0.007) in G1,
G4 and G5. Total RBC and WBC count also were observed to increase (p < 0.05) in all
experimental groups.
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Table 3. Hematological parameter following inclusion of selected vegetables

Number of days on experiment

Parameters Group 0 7 14 21 28
PCV (%) GO 19.7 +1.0 24.4+19 26.2+1.3 25.0 +0.6 25.6 +1.8
Gl 194 +1.2 23.8=+1.1 26.0+1.8 256 +1.4 32.0+15
G2 18.0 +0.6 21.7+1.4 25.3+0.7 25.2+05 25.8+1.2
G3 206 +1.4 26.7 0.9 27.3+12 27.1+1.0 28.0+1.7
G4 18.7 +1.4 26.1 +0.7 284 +1.1 31.9+27 32.4+09
G5 22.0+1.6 24.3 +0.5 28.9+0.9 30.9+1.6 34.0 +2.0
Hb (g/dL) GO 9.4+04 11.3+0.2 10.8 +0.6 10.9 +0.9 10.7 0.5
Gl 9.1+05 10.1 +0.4 11.0 +0.6 124 #.2 144 +0.8
G2 9.5+0.8 10.7 +0.7 10.7 40.6 11.9+0.8 12.7 0.7
G3 9.7+04 10.8 4.4 11.1+04 12.2+0.9 13.6 +0.4
G4 10.2 +0.5 115 +0.6 12.2 +0.4 12.3+0.8 13.2+0.4
G5 10.4 +0.3 11.1 +0.3 11.6 +0.3 12.2+0.2 14.2 +0.8
RBC (<10°W) GO 15+0.2 2.3+0.2 1.8+0.5 23+0.1 23+0.1
Gl 2.0+0.2 1.5+0.3 25+0.1 24401 23+0.1
G2 1.3+0.1 2.0+0.4 21+0.2 24401 2.7+02
G3 1.4+0.2 24 +0.1 2.6 +0.2 2.8+0.3 29402
G4 1.5+0.9 1.3+0.2 15+0.1 2.0+0.2 2.6 £0.0
G5 1.8+0.3 23+0.1 22+0.1 23+0.1 25+0.1
WBC (><103U) GO 1.0=+0.1 16+0.1 15+04 1.4 +0.3 2.0+0.2
Gl 2.1 +0.2 2.0=+0.2 2.1+0.3 24 +0.3 2.0+0.8
G2 11+04 24 0.1 2505 2.6 0.5 29+15
G3 1011 14+15 1.3+0.6 13=+10 29+15
G4 1.1+0.1 1.3+0.6 19+0.1 2.8 +0.2 4903
G5 22+0.2 1.6 +0.9 3.1+0.2 1.0+0.8 4.7+0.9

Three biochemical parameters (plasma glucose, total protein and cholesterol) were evaluated
following inclusion of the vegetables in chickens’ diet as shown in table 4 below. The
findings showed significant decrease in the level of plasma glucose (p < 0.001) in G1, G2, G3
G4 and G5. For the GO the levels of plasma glucose remain almost the same throughout the
experiment. Pronounced decrease was observed in G2 to G4. For the plasma total protein, the
level changed insignificantly (p > 0.05) in almost all groups. There was significant (p < 0.01)
decrease in plasma cholesterol levels in all groups except GO. For the GO the level of plasma
cholesterol remained the same throughout the experiment.
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Table 4. Biochemical parameters following inclusion of the selected vegetables

Number of days on experiment

Parameters Groups 0 7 14 21 28
Glucose (mg/dL) GO 246.7 £15.7 268.9+31.1 229.0+154 236.9 +20.6 275.0 £159.6
Gl 258.4 x254  228.0+242 177.7 £18.7 151.7 £13.0 138.0 +11.2
G2 306.2+£12.8 282.3+26.1 148.7 +18.6 146.4 +31.6 98.9 +25.2
G3 287.9+21.7 282.8+27.3 1768 +10.9 1740 +335 121.8+56.4
G4 352.14+24.0 21524245 219.6 +30.4 204.0 £28.0 68.2 +18.2
G5 226.4 x219 3074240 1417124 203.1 =314 171.3+17.1
Total protein (g/dL) GO 4,15 +0.5 4.29 +0.5 4.81 +0.6 381+14 443 +£15
Gl 3.67 +£0.6 4.93+0.6 4.84 +0.2 4.47 0.2 4.46 0.5
G2 3.23+05 4.03+0.4 4.15 +0.6 461+04 4.64 +0.8
G3 4.15+0.5 5.09 +1.0 2.81+0.3 2.98 +0.9 4.43+2.3
G4 3.75+0.3 422 +0.4 3.37+0.5 3.16 +£0.0 4.15+0.4
G5 3.91+0.3 3.95+0.3 3.36 +0.1 3.26 +0.1 3.20+0.2
Total cholesterol (mg/dL) GO 149.1 £21.1 133.6+£16.6 102.2 +16.4 115.5+9.0 123.2 +£40.0
G1 303.6 +£38.1 2055+18.7 161.7 £12.2 151.7 +10.1 95.4 +8.7
G2 173.0 £20.3 1414 +6.8 100.6 +£21.0 104.1 +9.4 87.7 £10.5
G3 34174216 1909248 161.7+22.2 127.2 £22.4 107.3 £17.6
G4 199.2 +£52.3 164.5+36.1 1445 +16.2 113.8 +16.6 102.2 +£15.2
G5 197.3+33.3 191.8+140 1740=%141 130.5 +10.4 105.4 9.9
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4. Discussion

The current study assessed the effect of selected botanicals on the body weight,
hematological and biochemical parameters in broiler chickens. Following inclusion of sweet
potato leaves, roselle and beetroot in chicken feeds, no death or any sign of toxicity was
observed throughout the experiment. Feed intake of chickens was observed to range from 90
to 130 gm per cage per day. For the GO, G1, G2, and G5 the feed intake was observed to
slightly increase from 125 to 150 gm per day per cage while for, G3 and G4, feed intake was
observed to decrease to approximately 90 gm/day. The decreased feed intake in the later three
groups could be due to unpleasant taste of the vegetables in feed rations. The increased feed
intake concur with a study done by (Bukenya, 2011) who reported the improved appetite of
children following intake of roselle juice. A study done by Olubobokun et al., 2013 reported
different findings that sweet potato leaves contain Protease inhibitor-2 which is claimed to
reduce appetite and food intake, thus stimulate the satiety hormone cholecystokinin (CCK).
The CCK hormone stimulates enzyme secretion and delays gastric emptying, creating a
feeling of fullness leading to feelings of satiety in animals Beglinger et al., (2001).

Body weight was observed to increase significantly (p< 0.001) in the control group (GO0). There
was significant decrease (p< 0.05) in the body weigh in all experimental groups as compared to
GO and the group which was given sweet potato leaves in their ration (G1). This is because
sweet potato leaves have low fiber and high crude protein content as compared to roselle and
beetroot (Ishida et al., 2000) Significant reduction of body weight was observed in G3, G4 and
G5. Roselle and beetroot are more fibrous, high in water content, low amounts of protein and
calories (Coyle, 2017).

Significant increase in all hematological parameters was observed regardless the type of
vegetable given to chickens. The marked increased levels of PCV and Hb in G1, G4 and G5
could be due to high content of B-carotene, ascorbic acid and iron in these plants as iron is a
major component of hemoglobin in the RBC and its absorption in the gut is facilitated by the
ascorbic acid. Similar findings were reported by Unigwe et al., (2016) who reported the
increase in PCV, RBC, WBC, and Hb of broilers fed diets that contained graded levels of
sweet potato leaves particularly as the level increased from 5% to 10%. Study done by
(Falade et al., 2005) reported the use of H. Sabdariffa (roselle) as an alternative source of iron
for the treatment of anaemia. Normal red cell production requires diet containing protein, iron,
copper, vitamin By, Bs, B12 and folic acid (Nyaulingo, 2013). The study done by Jaiswal et al.,
(2014) reported that administration of 200 mg/kg beetroot extract to phenyl
hydrazine-induced anemic rats significantly increased (p < 0.01) the number of RBCs as well
as hemoglobin concentration when compared to the untreated group. Beetroot was found to
be rich in folic acid, ascorbic acid, iron, vitamin and minerals which are most likely active
ingredients responsible for its haematinic effects. Ipomoea batata leaves are also known to
increase RBC production from the haemopoietic tissues such as the liver and bone marrow
(Koury and Ponka, 2004). This is due to the abundant folic acid which is in the leaves, which
is needed for the growth and development of RBC. Findings from another study done by
Indhumathi and Kannikaparameswari (2012) recorded significant increase in the
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hematological parameters such as PCV, Hb, RBCs counts and total lymphocyte count
following oral administration of Beta vulgaris methanolic extract.

Blood glucose and cholesterol significantly decreased (p< 0.05) in all experimental groups.
Similar findings were reported by Wootton-Beard, Brandt, Fell, Warner, and Ryan (2014) that
sweet potato and roselle has post-prandial effect on glucose and insulin concentrations by
inhibiting a-glucosidase and o -amylase thus cause delay of carbohydrate digestion to
absorbable monosaccharide. Study done by Ludvik et al., (2008) showed that the blood
glucose lowering effect of white skinned sweet potato in type 2 diabetic patients has been
linked to an increase in blood levels of adiponectin; an adipocyte hormone that serves as an
important modifier of insulin metabolism. Also, H. sabdariffa extract was shown to be a
potent pancreatic a-amylase inhibitor Adisakwattana et al., 2012. Similar results were found
for hibiscus acid (hibiscus-type (2S, 3R)-hydroxycitric acid lactone) (Yamada et al., 2007),
which inhibited pancreatic a-amylase and intestinal a-glucosidase enzyme (Hansawasdi et al.,
2000). The extracts from H. sabdariffa were able to decrease low-density lipoprotein
cholesterol (LDL-c), triglycerides (TAG), total cholesterol (TC) and lipid peroxidation in vivo
(Ochani and D’Mello 2009). H. sabdariffa is also reported to be used as anti-cancer,
antioxidants and anti-inflammatory. This is due to presence of anthocyannins, flavonoids and
polyphenols which contribute to the cardio-protective actions.

In conclusion, the three plants i.e. . batata (sweet potatoes) leaves, H. Sabdariffa (roselle)
calyces and B. vulgaris (beetroot) have showed increasing effect on the tested hematological
parameters and also lowering biochemical parameters such as plasma glucose and cholesterol
The increased haematological parameters and lowering effect of blood glucose and
cholesterol are interesting findings suggesting that the studied vegetables can be
recommended for management of conditions such as obesity, diabetes mellitus,
hyperlipidemia and cardiovascular diseases (atherosclerosis and coronary disease) in other
animals including human beings. Further studies to assess how the three mentioned
vegetables work in the animal body are recommended.
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