AL-Qadisiya Journal of Vet.Med.Sci.

Vol./10

No./1

2011

Physiological effects of Roselle calyces extract in some blood
parameters in laying hens
R. J. T. Al-Baghdadi
Coll. of Vet. Med./ Univ of Al-Qadisiya

Abstract
This study was designed to investigate the physiological effects of alcoholic extract of
Calyces of Roselle (Hibiscus sabdariffa) in some blood parameters in laying hens. 30 layers, 49
week old belonging to the Isa Brown breed were randomly divided into two groups of 15 layers
each, both are received basal diet. Group 1 served as control which was orally administered
2ml/kg body weight of distilled water. Group 2 served as treated group which was orally
administered alcohol extract of Hibiscus sabdariffa calyces at a dose of 200mg/kg BW dissolved
in 2 ml of distilled water. The groups received the water and extract daily to individual layers at
6:00 o’clock in morning, after that drinking water and feed were provided ad libitum, the
experiment lasted 8 weeks from 25/21/2009 until 25/1/2010. The effect of the extract was
assessed by estimating red blood cells count, Hb concentration, white blood cell count, and
serum: total protein, cholesterol, LDL and HDL, The results revealed that Roselle calyces extract
produced significant increase in the levels of Hb conc., white blood cells and HDL, and
significant decrease in the level of LDL, while the numbers of red blood cells and levels of total
serum protein & cholesterol had non significant elevation in Group 2 compared to Group 1.

Introduction
Roselle (Hibiscus sabdariffa L.) is an
annual, erect, bushy, herbaceous subshrub to
2.4 m tall, with smooth or nearly smooth,
cylindrical, typically red stems, flower
leaves are deeply 3 - 5 or even 7-lobed; the
margins are toothed the typically red calyx,
consisting of 5 large sepals with a collar of 8
to 12 slim, pointed bracts around the base,
begins to enlarge, becomes fleshy, crisp but
juicy, (3.2-5.7 cm) long and fully encloses
the velvety capsule, (1.25-2 cm) long (1).
Flowers are given many names at different
parts of the world this indicates it’s
widespread over variety of lands under
variable growing conditions (2). The plant
chemicals,
pharmacological,
and
toxicological
properties
have
been
investigated in many studies consequently,
many of its constituents are well known,
some with multiple health-promoting
properties in humans, they include the
following biologically active compounds:
antioxidants,
including
anthocyanins,
ascorbic acid, beta carotene, beta-sitosterol,
campestrol, citric acid, delphinidium,
delphinidium-3-glucoside,myristic
acid,
procatechuic acid, selenium, and tartaric

acid; hypotensive or blood pressure lowering
agents including ascorbic acid, calcium,
chromium, fiber, magnesium, manganese,
potassium, zinc; antioxidant synergist
(enhances the work of antioxidants)
including citric acid and tartaric acid;
vasodilators
including
anthocyanins,
potassium; heart protective compounds,
including
chromium,
niacin,
and
procatechuic acid (3). Animal studies have
suggested that hibiscus might have a blood
pressure–lowering effect (4). It was
concluded that H. sabdariffa calyces contain
potential antioxidant and antibacterial agents
that need further investigation (5). The
extract of calyces is reported to contain 17
amino acids and possess antibacterial (6),
antinociceptoic (7) and antipyretic activities
(8). It has also been shown to protect cells
against oxidative stress in rats (7). In spite of
the numerous researches in laboratory
animals and humans, there are still limited
studies in poultry, some of which revealed
that Roselle calyces could be used in
ameliorating the negative effect of heat
stress on laying hens reared under hot
climatic conditions (9), other study
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laying hens but caused increase in serum and
egg yolk cholesterol (10).

Materials and Methods
Dry calyces of Hibiscus sabdariffa
purchased from the local market. The
extraction of the calyx was as described by
(8). Each fifty grams of the dry calyces were
pulverized using miller; the resulting powder
was dissolved into 200 ml of 70% ethanol
and put the baker that containing the mixture
on hot plate magnetic stirrer to the next day,
then the production was filtered using gauze
and then filter papers. The filtrate was
evaporated in aeration oven at 40°C. The
dried residue was scrapped and kept in a
capped bottle. From the dried extract, a fresh
solution was prepared on each day of the
experiment. A total of 30, 49 week old
layers belonging to the Isa Brown breed
were divided into two groups of 15 layers
each, both were received basal diet
according to (11). Group 1 served as control
which was orally administered 2ml/kg body
weight of distilled water, Group 2 served as
treated
group
which
were
orally
administered alcohol extract of Hibiscus
sabdariffa calyces at a dose of 200mg/kg
BW dissolved in 2 ml of distilled water (12).
The groups received the water and extract
daily to individual layers at 6:00 a.m, after
that drinking water and diet were provided

ad libitum, the experiment lasted 8 weeks.
Five birds from each group are randomly
selected for blood sample collection via
venepuncture, using wing veins. The
specimens are collected into heparinized
tubes for evaluating red blood cell count, Hb
& white blood cell count, and the other
specimens put into serum tubes centrifuged
at 2000 rpm for 20 min and the serum
separated using Pasteur pipette. Serum was
used to assay total protein, cholesterol, LDL
and HDL. The sampling was done at the last
day of treatment for determination the
following parameters:
1. Red blood cells count: by using Natt and
Herrick solution (13).
2. Hemoglobin: by using Drabkin`s reagent
according to (14).
3. White blood cells count: by using Natt
and Herrick solution (13).
4. Total protein: by using Biuret method
(15).
5. Cholesterol: according to (16).
6. Low density lipoprotein LDL: according
to (17).
7. High density lipoprotein HDL: according
to (17).

Statistical analysis
Data were expressed as mean ±
standard error, significance between groups

was determined by T test, (P<0.05) was used
as a criterion for significance (18).

Results
The results revealed that group 2 had a
significant elevation (P<0.05) in the levels of
hemoglobin, white blood cells and high
density lipoprotein (HDL), and significant
reduction (P<0.05) in the level of serum low

density lipoprotein (LDL) compared to the
group 1, while there was no significant
elevation (P>0.05) in the levels of red blood
cells, total protein and cholesterol between
the groups, as in table- 1.
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Table (1): The RBCs, Hb, WBCs, serum protein, cholesterol, LDL and HDL levels (mean ±
standard error) of the studied groups
Groups
Parameters
Red blood cells (× 1021/ml)

3.46 ±2.01 a

3.76 ± 2.66 a

Hemoglobin (%)

8.14 ± 2.21 a

9.68 ± 1.42 b

19.39 ±1.57 a
5.11 ± 0.33a
199.2 ± 5.02 a
79.32 ± 3.05a
61.9 ± 2.41 a

21.72 ± 2.13 b
5.18 ± 0.59a
200.11± 7.31 a
43.51± 1.89 b
77.97 ± 3.01 b

9

White blood cells (×20 /ml)
Total protein (g/dl)
Cholesterol (mg/ dl)
LDL( mg/ dl)
HDL (mg/dl)

Group 1

Group 2

The different letters refer to significant differences between the groups (P< 0.05).
Group 1: control Group 2: treatment

Discussion
Results revealed that group 2 had a
non significant increase (P>0.05) in red
blood cells level and protein, significant
elevation (P<0.05) in the levels of
hemoglobin and white blood cells, this may
return to the treatment with H. Sabdariffa
calyces extract which contain high percent
of protein in its composition (19) so the level
of protein elevated in the treated group, but
this elevation not reach the significant
degree, and the other reasons for these
results may be the presence of anthocyanin,
flavonoids, glycosides, vitamin C and other
substances, which are powerful antioxidants
prevent cells and tissues from oxidative
damage, lipid perioxidation and also
improve immunity and productivity against
stress including challenges of diseases (20),
these have fundamental contribution in
maintenance of red blood cells and white
blood cells life and increase hemoglobin
level in the treated group, the ameliorating
mechanism is through the ability of the
hydroxyl groups and other features of the
antioxidants found in this extract in
scavenging the harmful free radicals and

reactive oxygen species (21). Also the study
revealed that there was slight elevation in the
levels of cholesterol in Group 2, this may be
due to increased intestinal absorption and/or
increased
endogenous
synthesis
of
cholesterol since certain biological activities
in plants may vary with the animal species
(22), the extract may contain a substance
that potentiates the activity of 3hydroxymethylglutaryl-CoA (HMG-CoA)
reductase, an enzyme that catalyzes the
committed
step of the cholesterol
biosynthetic pathway (10). The study
revealed a significant reduction (p<0.05) in
the level of serum low density lipoprotein
(LDL), & significant elevation (P<0.05) in
the level of high density lipoprotein (HDL)
this attributed by (23) which have reported
that HDL has a role in preventing LDL
oxidation in vitro. The HDL transports
cholesterol from the peripheral tissues to the
liver for conversion into bile (24). In
conclusion the administration of Roselle
calyces extract for laying hens has positive
effect on some of blood parameters &
negative effect on others.
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