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ABSTRACT
Article Info This research aims to examine the hemoglobin level and the total leukocyte
Volume 8 Issue 2 differential in the blood of laying hens fed with different levels of betel leaf
Page Number: 81-86 juice (Piper betle Linn). There were 32 laying hens in layer phase. The cage

used is an individual cage equipped with a place for feeding and drinking
water. The treatments in this research consisted of: (P0) drinking water + 0 ml
of betel leaf juice, (P1) drinking water + 5 ml of betel leaf juice, (P2) drinking
water + 10 ml of betel leaf juice, and (P3) drinking water + 15 ml of betel leaf
Publication Issue : juice. The variables observed were hemoglobin level, leukocyte differential
March-April-2021 (lymphocytes, heterophils, monocytes, eosinophils and basophils) and the
heterophils / lymphocyte ratio (H/L). The data obtained were analyzed using
analysis of variance and then continued with Duncan's multiple range test. The
results showed that the addition of betel leaf juice had no significant effect (p>
0.05) on the levels of hemoglobin, lymphocytes, heterophils, monocytes,
eosinophils, basophils and the H/L ratio of laying hens’ blood. Based on the
results of the research, it can be concluded that the addition of betel leaf juice
at different levels does not affect the levels of hemoglobin, lymphocytes,
Article History heterophils, monocytes, eosinophils, basophils and the H/L ratio of laying hens’
Accepted : 10 March 2021 blood, but these conditions are still in normal physiological conditions.
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I. INTRODUCTION blood can be used as a parameter of immune system

that determines animal health status (Mulyadi, 2015).

Blood has an important function to support the Blood hematology tests that are often used to measure

metabolism of the body, namely to transport oxygen, the health status of animals are the number of

carbon dioxide, nutrients in feed, and the remains of erythrocytes, hemoglobin levels, and total leukocyte
the metabolism (Harper et al. 1979). In addition, differential in blood (Gerardo et al. 2009).
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Hemoglobin is a compound resulted from the
complex bonds between protein and iron (Fe) which
cause red color in blood. Hemoglobin is produced by
red blood cells synthesized from acetic acid and
glycine producing porphyrin (Rastogi 1977). The
function of hemoglobin is to transport oxygen (O2)
from the lung to all body cells, and to carry carbon
dioxide (COz2) back to the lung (Oppusunggu 2009). In
addition, hemoglobin has a function to bind oxygen

to meat, causing the bright color of the meat.

Leukocyte differential can provide animal health
status and overview (Isroli et al. 2009). Cahyaningsih
et al. (2007) stated that leukocyte differential is a unit
of white blood cells consisting of two groups, namely
granulocyte group consisting of heterosinophils,
eosinophils, and basophils, and agranulocyte group

consisting of lymphocytes and monocytes.

Generally, breeders use antibiotics to keep the
physiological condition of chicken normal, but this
method is considered less safe because antibiotics can
produce residues in the meat. In addition, long-term
use of antibiotics can cause bacteria or viruses to

mutate and become immune.

Based on this explanation, it is necessary to make
some efforts to produce healthy livestock products,
one of which is by using herbal plants as livestock
feed. The herbal plant used in this research is betel
leaf extract. Betel is a kind of vine and creeper with a
height of 5-15 m depending on the growth and the
place. Parts of the betel plant (Pipper betle Linn.)
such as roots, seeds, and leaves have potential for
medicinal purposes, but the most frequently used is
the leaf (Damayanti and Mulyono 2003). The
chemical content contained in betel leaves are
saponins, flavonoids, polyphenols, and astari oil.
Saponin compounds can work as antimicrobials and
flavonoids in betel leaf have a function as antioxidants
(Carolia and Noventi 2016). According to Pahlepi et
al. (2015), the essential oil content in betel leaf

functions as a botanical fungicide and antifungal. This
chemical content is expected to improve the health of
laying hens, resulting in hemoglobin and leukocyte

differentials within the normal range.

The purpose of this research is to determine the
hemoglobin level and the total leukocyte differential
in the blood of laying hens fed with different levels of
betel leaf juice (Piper betle Linn).

II. MATERIALS AND METHODS

Research Time and Location

This research was done in 16 weeks from October
2020 to December 2020 at Poultry Cage Unit of
Animal Husbandry department, faculty of Animal
Husbandry, Universitas Halu Oleo, Kendari.

Research Materials

The material used in this research was 32 laying hens
in the layer phase. The cage used was an individual
cage equipped with a place for feeding and drinking
water. Each cage plot is 40 cm long, 30 cm wide and
37 cm high.

Research Procedures

a. Research preparation

The experimental animal used was laying hens aged
35 weeks with an average weight of 1.7 kg. Before
collecting the research data, the chickens were
accustomed to the experimental conditions for 14

days and were given adequate standard food and
drinks.

b. The making of betel leaf juice

100 grams of fresh betel leaves are first washed
thoroughly, cut into chunks, and blended for 10
minutes with 400 ml of distilled water, then mixed in

drinking water according to the treatment level.

c. The giving of betel leaf juice
Laying hens in this research were divided into four

treatments; each treatment consists of 4 replications
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and each replication consists of 2 chickens. The
treatments in this research consisted of: (P0) drinking
water + 0 ml of betel leaf juice, (P1) drinking water +
5 ml of betel leaf juice, (P2) drinking water + 10 ml of
betel leaf juice, and (P3) drinking water + 15 ml of

betel leaf juice.

Control treatment (without betel leaf juice) and betel
leaf juice are given through drinking water, twice a
day, namely in the morning at 07:00 WITA (Central
Indonesian Time) and evening at 16:00 WITA.

d. Feeding

Feed is given twice a day, namely in the morning at
07:00 WITA and in the afternoon at 16:00 WITA. The
composition of the feed ingredients used consisted of
50% milled corn, and RK-234
concentrate produced by PT. Charoen Phokphand as

15% rice bran,

much as 35% with a feed protein content of 18%.

e. Hemoglobin Level Determination

Before giving the treatment to the experimental
animals, domestic chickens were fasted for 16 hours
to stabilize hemoglobin levels from the effects of
feeding. level measurement
calculated using ACCUPRO. Firstly, the ACCUPRO

was switched on by pressing the "on" button, then a

Hemoglobin was

hemoglobin chip and hemoglobin strip were attached
to the ACCUPRO device. Blood was drawn through
Vena brachialis (wing)
ACCUPRO. Within 5 seconds, the blood hemoglobin
level would be measured automatically and the results
can be read on the ACCUPRO monitor.

and then dripped on

f. Leukocyte Differential Test

Leukocyte differential was measured by making a
preparation sample of blood about two c¢cm from the
end of the slide. The preparation was rubbed and
fixed using 75% of methanol for 5 minutes. After that,
it was lifted to dry in the air. The blood swab was
given a solution of giemsa for 30 minutes, then
removed and washed using running water to remove

excess dye, then dried with blotting paper. The swab

preparation was placed under a microscope of 1000x
magnification and added with emersion oil. Next,
lymphocytes, heterophils, monocytes, eosinophils and
basophils were counted with a magnification of 1000

times to a total number of 100 leukocytes.

Data Analysis

The analysis of data obtained was processed using
variance in accordance with Completely Randomized
Design (CRD) and if the treatment had a significant
effect, it would be further tested using Duncan's
Multiple Area Test (Gaspersz 1994).

III. RESULTS AND DISCUSSION

Hemoglobin Level
The analysis results of the hemoglobin status of laying
hens fed with different levels of betel leaf juice are

presented in Table 1.

Table 1. Hemoglobin value of laying hens fed with

different levels of betel leaf juice

Treatment Hemoglobin (g/dL)
PO 14.60+1.19
P1 13.82+3.81
P2 13.24+1.61
P3 14.98+1.79

The results of the variance analysis showed that the
giving of betel leaf juice had no significant effect (p
<0.05) on the blood hemoglobin levels of laying hens.
The hemoglobin level of laying hens in this research
was 13.24-14.98 g / dL. This range is still in the
normal category. According to Samour (2015), the
normal range of hemoglobin levels of chickens is
around 10.20-15.10 g / dL.

The normal condition of hemoglobin in this research
indicated that betel leaf juice did not contain toxic
substances that could cause the formation of red
blood cells to be disrupted or erythrocytes to lysis.

The amount of hemoglobin in the normal range
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indicated that laying hens had enough oxygen for the
body's metabolic processes. According to Syahrial et
al. (2013), hemoglobin is a reflection of the supply of

oxygen in the blood circulation in living things.

Leukocyte Differential

The differential values of leukocytes (lymphocytes,
heterophils, monocytes, eosinophils and basophils)
and the heterophils/lymphocyte ratio (H/L) of laying

hens’ blood are presented in Table 2.

Lymphocytes are immune cells that play a role in
specific immune responses. The specific immune
response is mediated by B lymphocytes (B cells) and T
lymphocytes (T cells). B cells play a role in Humoral
Mediated Immunity (HMI), which produces antibody
products (immunoglobulins). T cells play a role in
Cellular Mediated Immunity (CMI) (Nicholas 2004).

Heterophils are a key component of the innate
immune system, which acts like neutrophils in
mammals (Chuammitri et al. 2011). Heterophils have
a function as phagocytic cells or phagocytosis (ingest
and viruses

pathogens) of bacteria,

(Akramullah 2020).

parasites

Monocytes are the second defense in the body after
heterophils, when inflammation occurs, monocytes
microscopy to tissues and turn into macrophages
(Mitchell and John 2008). Monocytes also have the
same function as heterophils in term of phagocytosis
of disease agents (Akramullah 2020). When migrating
to the tissue and turning into active macrophages,
cells (Wibawan and

they act as phagocytic

Soejoedono 2013).

Table 2. Leukocyte differential and the heterophils/lymphocyte ratio (H/L) in the blood of laying hens fed with

different levels of betel leaf juice

Variable Treatment Standard
PO P1 P2 P3
Leukocyte Differential
Lymphocytes 60.67+3.74 62.45+4 .41 61.72+3.10 62.39+2.65 145.00 - 70.00
Heterophils 27.04+4.18 26.56+5.13 27.55+3.10 27.25+2.09 115.00 - 40.00
Monocytes 6.69+0.82 6.73+0.89 7.43+0.82 7.33+0.34 15.00 - 10.00
Eosinophils 5.36+1.69 4.26+1.68 3.30+1.09 3.02+1.17 11.50 - 6.00
Basophils 0.25+0.50 0.00+0.00 0.00+0.00 0.00+0.00 20.00-0.60
H/L Ratio 0.45+0.09 0.43+0.12 0.45+0.07 0.44+0.05 30.20 - 0.80

Tain (1993); 2Coles (2006); 3Emadi et al. (2007);

Eosinophils are part of leukocytes that play an active
role in helping to regulate the severity of allergies or
to kill a number of parasites that infect the body
(Arjuna et al. 2019).

Basophils play an important role in the immune
response which begins with contact with substances
causing allergies by producing chemical mediators
such as histamine which in turn attract other immune

cells (Moreira 2013).

The results of the variance analysis showed that the
giving of betel leaf juice had no significant effect
(p>0.05) on the differential value of leucocytes
(lymphocytes, heterophils, monocytes, eosinophils
and basophils) in laying hens’ blood. The differential
value of leukocytes resulted in this research is still in
normal levels (Jain 1993; Coles 2006). It is suspected
that the giving of betel leaf juice at the level of 5-10
ml in drinking water can be accepted by the body and

is not responded as a foreign object, so that the
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resulted differential value of leukocytes is still at
Betel leaf

anti-inflammatory

normal levels. contains flavonoid

compounds as (Carolia and
Noventi 2016), stimulates cortisol excretion (Sugito et
al. 2012), and contains tannins as well as saponins as
antibacterial (bactericidal) (Kursia et al. 2016), so that

the immune system work less.

Based on the overall differential value of leucocytes, it
could be assumed that the laying hens were in a
healthy condition so that they did not make efforts to
fight pathogenic bacteria or viruses entering their
body. According to Sunu et al. (2021), cattle infected
with bacteria will undergo health decline indicated

by increases in white blood cells.

The results of the variance analysis showed that the
giving of betel leaf juice did not have a significant
effect (p>0.05) on the H/L ratio of laying hens. The
ratio value of heterophils and lymphocytes is an
indicator of stress to the hot environment in chicken.
According to Emadi et al. (2007), chicken blood H /L
ratio is low (0.2) normal (0.5) and high (0.8). The
higher the H/L ratio, the higher the heat stress level.
This also means that the resistance of the chicken's
body to hot environments is getting lower. This
research showed that laying hens had a percentage of
the H/L ratio in each treatment within the normal
range (PO = 0.45, P1 = 0.43, P2 = 0.45, and P3 = 0.44).
These results indicated that laying hens in all
treatments had resistance to hot environments.

This research showed that the lymphocyte
concentration (PO = 60.67, P1 = 62.45, P2 = 61.72, and
P3 = 62.39) in all treatments was higher than the
heterophils concentration (PO = 27.04, P1 = 26.56, P2
= 27.55, and P3 = 27.25). This means that the laying
hens treated with betel leaf juice and the untreated
have the potential to overcome the disease by forming

antibodies.

IV.CONCLUSION

Based on the research results, it can be concluded that
the giving of betel leaf juice at different levels does
not affect the amount of hemoglobin levels, leukocyte
differentials and the H/L ratio in the blood of laying
hens, however, these conditions are still in normal

physiological conditions.
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