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Abstract

Organic quail eggs contain high nutrients and low cholesterol, so it is needed in the process of hematopoiesis that occurs in the bone
marrow. The purpose of this study was to determine hematological status of rat (Rattus norvegicus L.) in the period of lactation after
supplementation of organic quail eggs. This study is an experimental study using a completely randomized design with 4 treatments and
5 replications. Some treatments applied are: TO: Control; T1: The lactation period of (Rattus norvegicus L.) with giving quail eggs sup-
plement of commercial feed; T2: The lactation period of (Rattus norvegicus L.) with giving quail eggs supplement of standard organic
feed; T3: The lactation period of (Rattus norvegicus L.) with giving quail eggs supplement of given organic feed. The results showed that
feed intake, weight femur, long bone of the femur, erythrocytes, and hemoglobin levels were not significantly different (p > 0.05), blood
pH significantly different (p < 0.05). Supplementation of organic quail eggs could be maintain the condition hematological status of
erythrocytes, hemoglobin and blood pH in the lactation period of (Rattus norvegicus L.).
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1. Introduction

Hematological status had an important role in the circulation and
the body's defense system. It is also play a role in the regulation of
acid-base conditions, electrolyte balance, and body temperature.
The changes in hematologic status can be used to detect the pres-
ence of metabolic disorders, diseases, damage to the structure of
the organ functions, influence agents or medications, and stress
(NseAbasi et al.,, 2014 and lhedioha et al., 2014). Hematologic
status is also useful to assess the health condition (Togun et al.,
2007).

The process of formation and development of blood cells called
hematopoiesis. It is occurs in the bone marrow begin the first
week of pregnancy (Hoffbrand et al., 2008). While the process of
hematopoiesis after birth is concentrated in bones framework of
the central and proximal end of the humerus and femur. Impaired
hematopoiesis can cause anemia. Anemia in pregnancy is a mater-
nal condition with hemoglobin (Hb) levels < 11.0 g/% or circum-
stances red cell count lower than normal as a result of a deficiency
of one or more substances blood cell formation (Cunningham et
al., 2005).

Pregnant and lactating period are more susceptible to anemia.
Therefore, in that period it was requiring red blood cells in large
numbers. The factors that influence the occurrence of anemia in-
clude nutrition, environment, age, gender and genetic (Tras et al.,
2000; Addass et al., 2012). Quail eggs are one nutrient that is very
good for consumption because it contains protein for about
15.7%-16.6%, fat 31.8%-35.5%, carbohydrates 0.2%-1.0% and
ash 1.1%. Quail eggs also contain vitamin A of 543 ug (per 100
g), 0.44% omega-3 and omega-6 1.62% (Stadelman and Cotteril,
1995; Suripta and Astuti, 2016). It was also contain quite high
cholesterol for about 3.640 mg/100 g. High cholesterol levels in

the body can lead to coronary heart disease and stroke (Félix-
Redondo et al., 2013).

One of alternative to supply nutrients with low levels of cholester-
ol is by consuming organic quail eggs. Organic quail eggs are eggs
produced by quail fed organic (it was derived from living organ-
isms). Quail egg yolk cholesterol levels by turmeric powder 108
mg/quail/day of 767.77 mg/dl (Saraswati and Tana, 2016). Quail
eggs also contain vitamin A, protein, carbohydrates, minerals and
essential fatty acids that are good for health, with cholesterol lev-
els lower (Saraswati and Tana, 2016), the quail eggs and nutrients
that are urgently needed in the process of hematopoiesis that oc-
curs in bone marrow. Based on this background, it was conduct
the research on the hematological status of white rats (Rattus
norvegicus L.) of lactation period after supplementation of organic
quail eggs.

2. Materials and methods

2.1. Study area

This study was conducted at the Laboratory of Animal Structure
and Function Department of Biology, Faculty of Science and
Mathematics, Diponegoro University, Semarang, Indonesia.

2.2. Research design

Test animals used in this study was (Rattus norvegicus L.), fe-
males age 2 months and body weight £200 g. A number of 20
(Rattus norvegicus L.), grouped into 4 treatments and 5 iterations.
(Rattus norvegicus L.), females mated with males until the occur-
rence of pregnancy.
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2.3. Quail egg collection

The eggs were used in this study is manufactured by quail eggs by
commercial feed (P0O); quail eggs produced from a given standard
organic feed (P1) with a feed composition comprising: bran, yel-
low corn flour, soybean meal and flour; quail eggs produced from
a given organic feed (P2) with a feed composition comprising:
bran, yellow corn flour, soybean meal flour, cassava leaves,
mackerel and turmeric powder. Eggs collected is produced by
quail eggs at the age of 60 days.

2.4. Giving treatment and blood sample collecting

Rats was treated with 1 egg every day at 16:30 strating from early
pregnancy until the end of the lactation period. Food and drink are
given by ad libitum. A blood sample is taken through the heart of
rat sample (Parasuraman et al., 2010).

2.5. Research variable

Variable observed is the erythrocyte count, the haemoglobin (Hb),
blood pH, femur length and femur bone weight. The erythrocyte
was determined by the haemocytometer method (Thrall and
Weiser, 2002). The haemoglobin (Hb) was determined by the
cyanomethaemaglobin method (Higgins et al., 2008).

2.6. Statistical analysis
Data were analyzed by variance One-way ANOVA if there is a

significant difference continued Duncan test at the level of 95% (a
= 0.05). Analysis with the software program SPSS (version 16.0).

3. Results

Organic quail egg is an egg produced by quail fed organic feed,
sourced from a living organism (plant or animal). The chemical
content of quail eggs are organic and non-organic produced from
quail (P0), (P1) and (P2) are presented in Table 1.

Table 1: The Chemical Composition of Quail Eggs

norvegicus L.) with standard organic quail eggs (P1). T3: (Rattus
norvegicus L.) with supplement organic quail eggs (P2).

The results of the analysis of the grant supplements organic quail
egg against the consumption of feed, the femur bone weights and
bone the femur length shows real results did not differ (P 0.05 >),
both on the treatment of TO, T1, T2 and T3.

The results of the analysis of hematological status: the number of
erythrocytes, hemoglobin levels and blood pH of white rat (Rattus
norvegicus L.) in the period of lactation was shown in Table 3.

Table 3: The Rate of Hematological Status Includes the Number of Eryth-
rocytes, Hemoglobin Levels, and Blood Ph of White Rat (Rattus
Norvegicus L.) in the Period of Lactation

Hematological

TO T1 T2 T3
status
Erythrocytes 7.09+ 6.892+ 7.19°+ 6.92+
(x108/mmd) 0.56% 0.06% 0.262 0.74%
12.87+ 12.42 + 1297+ 12.56+
hi o) 0.27° 0.16° 0.23° 0.68°
Blood pH 6.87 % 6.84 713+ 7.08+
0.27% 0.07° 0.06% 0.05%

Chemical composition PO P1 P2
Protein (%) 12.63 12.67 13.02
Fat (%) 11.12 11.26 11.31
Carbohydrate (%) 0.87 091 0.88
Water (%) 74.33 74.29 7477
Abu (%) 0.75 0.69 0.73
Ca (mg/100 g) 51.89 52.12 54.03
Fe (mg/100 g) 2.65 2.73 2.70
Cu (mg/kg) 0.104 0.109 0.103
Zn (mg/kg) 1.04 1.08 1.08

Note: PO: Eggs produced by quail with commercial fed. P1: Eggs
produced by quail with standard organic fed. P2: Eggs produced
by quail with fed which contain organic cassava leaves, mackerel,
and turmeric powder.

The results of the analysis of feed consumption, weight and length
of femur white rat (Rattus norvegicus L.) in the lactation period
was shown in Table 2.

Table 2: The Rate of Feed Consumption, Weight, and Length of the
Femur of White Rat (Rattus Norvegicus L.) During Period of Lactation

Variables TO T1 T2 T3
Feed consumption 21.49 £ 21.06 £ 21.66 £ 21.88 +
(@ 0.64 1.28 0.47 1.08
Weight of the 0.67+ 0.72 £ 0.59 + 0.66
femur (mg) 0.17 0.09 0.04 0.13
Length of the 3.26 + 318+ 328+ 320+
femur (cm) 0.18 0.15 0.13 0.25

Note: Figures followed by the same superscript in same row
showed no significant difference (p > 0.05). TO: (control). T1:
(Rattus norvegicus L.) with comercial quail eggs (P0). T2: (Rattus

Note: Figures followed by the same superscript in same row
showed no significant difference (p > 0.05). TO: (control). T1:
(Rattus norvegicus L.) with comercial quail eggs (P0). T2: (Rattus
norvegicus L.) with standard organic quail eggs (P1). T3: (Rattus
norvegicus L.) with supplement organic quail eggs (P2).

The research grant of the supplement organic quail egg against
erythrocytes and haemoglobin levels shows real results did not
differ (P 0.05 >). While the results of the analysis of the grant
supplements organic quail egg on a white rat (R. norvegicus L.)
lactation against blood pH showed different results real (P < 0.05).
Further test results by test Duncan there is a real difference be-
tween TO with T2; T1 with a T2; T1 with T3, but there is no real
difference between the TO by T1; TO with T3.

4. Discussion

The results of chemical composition of quail eggs showed that the
highest composition was proteins (12.02%), and then fat
(11.31%), Ca (54.03 mg/100 g) and Zn (1.08 mg/kg) contained in
the treatment of P2. Carbohydrates (0.91%), Fe (2.73 mg/100 g)
and Cu (0.109 mg/kg) was highest composition in the treatment
P1, but relatively similar to the P2 treatment. The results of the
analysis supplementation of organic quail eggs in a white rat (Rat-
tus norvegicus L.) in the lactation period showed results that was
not significantly different (p > 0.05). Feed consumption was still
at the stage of the normal range, namely (21.06 — 21.88 g) (Table
2), feed intake in the rat (Rattus norvegicus L.) on the period of
lactation 15-30 g/day (Krinke, 2000; Hubrecht and Kirkwood,
2010). It was caused by environmental factors (temperature and
humidity) in the research is still in a normal condition, that is the
temperature of 25-28 °C and the humidity 60-80%. Organic quail
eggs supplementation did not affect feed intake. Along with no
difference in feed intake led to no significant difference in the
weight of the femur, the long bone of femur and hematological
status of white rat (Rattus norvegicus L.) lactation.

The fed was one of the materials used for the growth and devel-
opment of bone. Bone growth occurs at the initial growth phase.
The bone growth of white rat (Rattus norvegicus L.) on the period
of lactation in the research was 83 days. Other factors that affect
bone growth is the composition of the mineral calcium (Ca) found
on the quail egg supplement specifically contributes to the synthe-
sis of bone, so that the length of the femur bone and femur bone
weights did not differ significantly.

Analysis on supplementation of organic quail eggs in the lactation
of white rat (Rattus norvegicus L.) against the red cell count
showed that there were not significantly different (p > 0.05). The
number of erythrocytes in lactation of white rat (Rattus norvegicus
L.) were in normal conditions, which is 6.89 —7.19 x108/mm?3
(Table 3). The number of normal red cells in the lactation of white
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rat (Rattus norvegicus L.) were 7.71 x10%%/L (Urasoko et al.,
2012), while the normal range of erythrocytes of white rat not in
the period lactation (Rattus norvegicus L.) were 6.76-9.2
x106/mm? (Lindstrom et al., 2015).

Feed consumption affects the process of erythropoiesis (Sadowska
and Kuchlewska 2011). The nutrients contained in the feed is
protein, fat, and carbohydrates. The nutrients contained in the feed
consumed in the same quantity, causing no difference to the num-
ber of erythrocytes. Other factors affecting were environmental
conditions such as temperature and humidity. Temperature and
humidity during the study is still in normal condition for survival
of white rat (Rattus norvegicus L.), which is 26 °C and 78%.
Because of the temperature and humidity normal in the rat (Rattus
norvegicus L.), which is the temperature of 25-28 °C and the hu-
midity 60-80% (Njoya et al., 2009). This does not affect the met-
abolic activity of white rat (Rattus norvegicus L.) during the peri-
od of lactation.

Along with the absence of significant differences in the number of
erythrocytes, so it cause no difference in the levels of hemoglobin.
The formation of hemoglobin occurs in the erythrocytes. The re-
sults of supplementation of organic quail eggs against hemoglobin
levels showed results that are not significantly different (p > 0.05).
Hemoglobin levels of TO, T1, T2 and T3 are in the normal physio-
logical. The normal range of hemoglobin levels of white rat (R.
norvegicus L.) lactation was 15.5 (mg/dL) (Urasoko et al., 2012).
The normal range of haemoglobin levels in white rat not lactation
period (Rattus norvegicus L.) were 11.5-16.1 (g/dL) (Lindstrom et
al., 2015). The hemoglobin in lactation of white rat (Rattus
norvegicus L.) was caused by feed consumption which are not
significantly different and environmental conditions that include
temperature and humidity which are also in normal conditions.
The mineral content in organic quail eggs supplements such as
iron (Fe), copper (Cu) and zinc (Zn) are specifics contributed
greatly in the synthesis of erythrocytes. The process of formation
of red blood cells (erythropoiesis) and of hemoglobin synthesis
occurs in red bone marrow (Palis and Yoder, 2001). Iron (Fe)
contained in the supplement organic quail eggs suspected to have
a role as the main constituent of hemoglobin chemical bonds that
became one component of red blood cell formation. Kullisaar et
al., (2001) explain that the iron (Fe) is absorbed from the intestinal
lumen will be attached directly to apotransferrin that carries an
iron (Fe) to the liver cells in the formation of hemoglobin. Hemo-
globin is composed of molecules heme and globin (Hoffbrand et
al., 2008).

Micromineral Zn has a direct role to the conformation of mem-
brane proteins and interaction between proteins in the cell mem-
brane (Chakravorty et al., 2013). Micromineral Zn also stabilizes
membranes by supporting the relationship between skeletal mem-
brane cytoskeletal proteins. Zinc also plays a role as one of the
antioxidant nutrients, which serves to scavenge free radicals in the
plasma membrane (Gropper et al., 2005). Micromineral Zn and Cu
work together on an enzyme called superoxide dismutase are in-
volved in the binding of superoxide anions were damaged and a
free radical (Linder, 1991). The chemical content of quail eggs in
the form of Zn and Cu could be expected to maintain the integrity
of the erythrocyte cell membrane damage caused by free radicals,
so that the life span of erythrocytes remains intact, while the pro-
cess of formation of erythrocytes (erythropoiesis) persists.

The results of the analysis supplementation of organic quail eggs
in the lactation white rat (Rattus norvegicus L.) against blood pH
showed significantly different (p < 0.05). The test results further
by Duncan test there is a real difference between TO to T2; T1 to
T2; T1 to T3; but there is no real difference between TO to T1; TO
to T3. Average of all treatments had a blood pH below the normal
value of 6.84 —7.13 (Table 3), whereas normal blood pH on the
white rat at 7.35-7.45 (Fang et al., 2015).

Factors that cause the pH of blood on the white rat (Rattus
norvegicus L.) lactation below the normal value, among others,
changes in metabolism (William and Mitch, 2002). The change of
metabolism is due to the increasing production process of rat milk

(Picciano, 2003). It is causes the lower blood pH of the normal
value.

The highest of blood pH was found in the treatment T2 and T3,
which is 7.13 and 7.08. It was affected by the chemical composi-
tion in the form of protein, fat, carbohydrates and calcium (Table
1), which is contained in a supplement higher organic quail eggs
than usually period. It could be meet the needs of nutrition in im-
proving metabolic processes in the lactation period. The treatment
given T1 quail eggs produced from quail fed commercial feed
chemical compositions was lower than other.

Supplementation with organic quail eggs in the lactation of white
rat (Rattus norvegicus L.) indicated that the blood of pH in treat-
ment T3, which is 7.08 closer than the normal value. It was com-
pared to the treatment of T1, which is 6.8 with commercial quail

eggs.
In conclusions, the results of the study showed that supplementa-
tion with organic quail eggs can maintain condition hematological
status of erythrocytes, hemoglobin and blood pH tends to be close
to normal values in the period of lactation of rats (Rattus norvegi-
cus L.).
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