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Abstract  

The research was conducted to evaluate the blood profile and body weight gain as a result of 
the provision of sweet orange waste (SOW) on 20 Padjadjaran rams with the average body weight 
around 29.5 ± 3.08 kg. The research used completely randomized design (CRD).  Four treatments of 
SOW (0, 4, 6 and 8 %) were used in the ration and each treatment was repeated 5 times. The 
measured variables were erythrocytes, hemoglobin, hematocrit, leukocyte, and body weight gain. 
Result of the observation for each treatment (R1, R2, R3 and R4) were 7.96 – 8.68 x106/μL for 
erythrocytes, 10.78 – 11.66 g/dL for hemoglobin, 26.34 – 29, 44%  for hematocrit and leukocyte 
from 6.19 – 8.3 x106/μL. Analysis of variance showed that blood profile and body weight gain were 
not significantly different. In conclusion, the provision of sweet orange waste (SOW) up until 8% in 
the ration, physiologically have no negative impact on blood profile and body weight gain. 
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INTRODUCTION1 

Animal husbandry product usually 
contains high cholesterol and fat; therefore 
nowadays people are more selective to 
choose their diet. This condition surely 
affects people preference on animal 
husbandry product, therefore now is the right 
time for an innovation to produce high 
quality products that have content low 
cholesterol and fat.   

The using of herbal materials for 
decreasing cholesterol and fat on blood have 
published so many times, one of the herbal 
material is sweet orange (Citrus sinensis) 
waste. It has so much potential to decrease 
cholesterol and fat level on animal or human. 
Sweet orange waste contains some active 
components such as tannins, saponins, 
flavonoids, pectin and essential oil. These 
compounds have a certain benefit for body 
for example; saponins are natural detergent 
that cleans intestinal wall [7] as well as 
antimicrobial. Flavonoids are anti-oxidant 
polyphenols compounds that protect cell 
membrane structure from oxidative stress 
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[11]. Meanwhile tannins and pectin have a 
specific role in order to retain cholesterol and 
fat absorption on digestive tract [20]. Pectin 
are D-galacturonat acid polymer with D-1,4 
linkages. It located in the centre of lamella on 
the cell wall and functioned as glue between 
cells or tissue stabilizer [9]. Pectin does not 
have a fixed structure; pectin’s characteristics 
are can form jelly, soluble on water but also 
can be deposited or dried. Sweet orange 
waste (SOW) has 15-25% pectin content of 
the orange weight [12].  

Indonesia is in 14th rank in the orange 
production in the world. Orange fruits 
production in Indonesia is up to 1,611,784 
ton [2], meanwhile the waste are around 60% 
of the fruit itself. The waste consists of 60-
65% orange skins, 30-35% skin’s membranes 
and 0-10% seeds [15].Unfortunately, the 
waste is not used to its potential. Many 
industries just discard it; one of them is 
orange beverage industry.  

Attempt to decrease cholesterol and fat 
levels on Padjadjaran ram’s blood by using 
SOW was feared to harm the ram’s 
biological function especially rumen’s 
ecology and its hematology that also can 
affect on animal’s productivity. Blood profile 
is a key indicator to determine the animal 
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physiological condition. It becomes 
important to evaluate hematological profile 
and body weight gain as a manifestation of 
livestock productivity under sweet orange 
waste provision to ration of Padjadjaran ram. 
 
MATERIAL AND METHOD  

This research used 20 male Padjadjaran 
rams with weight average of 29.91 ± 3.08 kg. 
Ingredients and nutrient contents of the ration 
in this research can be seen in Table 1. Some 
of the active components that can be 
analyzed from SOW are pectin (14.6%), 
tannins (0.95%), saponin (0.84%), flavonoids 
(0.46) and Essesial oil (0.95%) [13] The 
ration was given in 300 grams of concentrate 
and 2.825 grams of forage. It was determined 
according to maintenance, activities and 150 
g/head/day average daily gain. The forage 
was a mixture of Brachiaria brizantha grass 
and Pennisetum purpureu. These grasses 

were acquired from the breeding station at 
Faculty of Animal Husbandry of Padjadjaran 
University. 

Blood samples were taken from the jugular 
vein on the last day of this experiment. Then 
the erythrocytes, hemoglobin, MCH, MCHC, 
MCV, hematocrit and leukocytes were 
counted and analyzed by Hematological 
Analyzer device at Pramitha Laboratory in 
Bandung. 

The average daily gain was calculated by 
subtracting weight at the end of observation 
with the beginning then divided by 
observation time. Meanwhile daily 
consumption was calculated by subtracting 
the accumulation of ration given daily with 
the accumulation of its residue then divided 
by observation time. Feed conversion ratio 
(FCR) was calculated by dividing ration 
consumption and body weight gain 
multiplied by 100%. 

 
Table 1 Ration's Ingridients and Nutrient Contents 
 

Ingredients 

Nutrient Content (100% BK) 

BK ASH CP CF CF BETN TDN 

-------------------------------- % -------------------------------- 
Rice Brand 87.70 13.60 11.00 14.00 8.60 50.90 67.90 

Palm Oil Cake 86.00 4.10 15.00 22.00 11.90 44.60 79.00 

Tofu Waste 14.60 5.10 30.30 22.20 9.90 32.50 77.90 

Coconut Cake 86.00 8.20 19.00 14.00 10.90 45.40 78.00 

Citrus sinensis 90.01 7.70 6.50 12.76 3.40 0 79.00 

CGF 90.40 4.33 17.71 20.11 5.40 0 73.68 

Bean peel 90.75 24.30 9.18 25.80 4.49 0 50.70 

Molases 82.40 11.00 3.90 0.40 0.30 84.40 70.70 

Pollard 88.50 5.90 18.50 9.80 3.90 61.90 69.20 

Cassava Cake 79.80 2.40 1.80 8.90 0.30 86.50 78.30 

Source : Proximate Analysis  by Laboratorium Ternak Ruminansia dan Kimia Makanan Ternak,  
Fakultas Peternakan University Padjadjaran (2010) 

 
Hematological Profile 

The average hematological values of 
Padjadjaran rams that were given SOW in the 
ration were seen in Table 2. The lowest 
average value of erythrocytes (7.96 x 106 
/dL) was obtained from the ration with 8% 
SOW level, meanwhile the highest value was 
obtained from the 0% SOW level. Figure 1 
showed that the more SOW used in rations 
the more erythrocytes tend to decrease. 

Statistical analysis showed that it is not 
significantly different, so that the used of 
SOW until 8% was showed the same values 
of erythrocytes. 

The average of erythrocytes on the rams 
is stated in Table 2. It can be seen that the 
values were below the standard of healthy 
ram which is 10-13 x 106/mm3 [19] or 9-15 x 
106/dL [18]. There are many factors that 
affect erythrocytes values such as age, sex, 
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animal condition, nutritional status, exercise 
and environment [19]. In this research, it was 
possibly happen because of the age factor. 
The rams were not mature yet so that the 
erythrocytes values were below the standard 
[19]. Another reason was because of the 
active components especially saponins. 
Saponins have biological activity that can 
affect the permeability of erythrocyte cells 
membrane by making pores that will cause it 
to break [7]. Saponins also act as surfactant 
that decreases the surface tension so that the 
cell will break [8]. On the other hand 
flavonoids in the SOW were known to act as 
antioxidant and anti-inflammatory that 
protect the cell membrane from oxidative 
stress that usually attack the membrane of 
bilayer lipid [11]. All of the active 
compounds found in SOW seemed to be in a 
contradictive interaction that cause the 
erythrocytes values in rams remain the same 
with the one that were not fed with SOW. 

SOW provision also did not affect 
hemoglobin levels (p>0.5). Hemoglobin levels 
on the rams fed by SOW were not 
significantly different with the one that were 
not fed by SOW according to statistical 
analysis. Averages of hemoglobin level on the 
rams were not different with the healthy rams 
that is 11 g /100mL [6]. This condition 
suggests that even though the erythrocytes 
values were below the healthy standard, the 
hemoglobin levels were still in normal range. 
Hemoglobin is an erythrocyte pigment 
consists of conjugated complex protein that 
contains zinc. It has a key role to respiration 
system especially in the exchange of O2 and 
CO2. If the value decreases, it will effect on 
rate of metabolism. There was a possibility 
that the normal values of hemoglobin was 
caused by physiological demand to maintain 
hemoglobin level by homeostasis process and 
protein reform. Saponins will likely to reduce 
the hemoglobin level because it is able to form 
a bond with a Fe ion with two valences [3]. 
This condition will interfere the Fe absorption 
and synthesis process of hemoglobin. In this 
research, this condition did not happen 
because the saponins content on SOW were 
still under minimum standar (0.2%) so that it 
did not affect the hemoglobin values. 

 
Figure 1 Average Hematological Values of LJM 

Provision on Padjadjaran 1 Rams 
 

Furthermore, hemoglobin level can be 
use as indicator to determine health status of 
the animal. The indicators are the average of 
erythrocyte volume (MCV), the amount of 
hemoglobin weight on every cell of 
erythrocyte (MHC) and the average of 
hemoglobin concentration on every cell of 
erythrocyte (MCHC). In this research, those 
indicators showed a similar result from the 
provision of SOW (0, 4, 6 and 9%) to the 
normal values in rams. The values of those 
indicators can be seen at Table 2. Those 
values are similar to the standard value of 
MCV (30-44 fL), MCH (10-14 pg) and 
MCHC (27-36 g/dL). The rams with SOW 
provision will functionally have normal 
hemoglobin values, despite of the low 
erythrocyte level. This means there is enough 
hemoglobin to sustain metabolism process 
especially hemoglobin function to form bond 
with oxygen in order to sustain cellular 
respiratory. It will help to form energy to 
maintain activity of cells, tissues, organs and 
other functions. 

Hematocrit level were not significantly 
different (p>0.05). The rams that were not 
fed by SOW provision ration have lower 
values compared to the healthy rams which 
the value were 32 – 45% [18]. This condition 
happened because of the erythrocytes values 
were also low. The value of erythrocyte, 
hemoglobin and hematocrit were directly 
proportional [19].  

Leukocytes are body protection unit that 
act non-functional. They are synthesized in a 
different place and will be transported to the 
inflammatory area or a mobile leukocyte unit 
was transported to work when needed. In this 
research, the leukocytes values of the rams 
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were not statistically significant (p>0.05). It 
means the SOW provision did not cause any 
non specific harm. The lowest leukocytes 
value was R2 treatment (4% SOW) with 6.19 
x 103 μL, meanwhile the others (R1, R3 and 
R4) were in the normal range which was 
between 8.65 – 8.83 x 103 μL. In comparison, 

the healthy ram has leukocytes value between 
7–10 x 103/cu.mm [18]. Thus, the rams in 
this research were not suffered any infection 
or inflammation. Meanwhile in R2 treatment, 
there is a possibility that the neutrophills 
decreased because of viral infection [19]. 

 
Table 2 The Average of Hematological Profile on Padjadjaran 1 Rams with SOW Provision on Ration 
 

Variables R1 R2 R3 R4 

Erythrocytes (106/µL) 
Hemoglobin (gr/dL) 
Hematocrit (%) 
MCV (fL) 
MCH (pg) 
MCHC (g/dL) 
Leukocytes  (103/µL) 

8.68 
11.66 
29.44 
33.90 
13.46 
39.70 
8.65 

8.60 
11.60 
28.84 
33.52 
13.52 
40.38 
6.19 

8.10 
11.06 
27.18 
33.40 
13.78 
41.34 
8.67 

7.96 
10.78 
26.34 
33.08 
13.60 
41.08 
8.83 

 
Body Weight Gain 

The averages of rams body weight gain 
were shown in Table 3. The highest value 
was R3 treatment (84.16 head/day), the 
second highest was R4 (76.16 g/ head/day), 
then R2 (60.11 g/head/day) and R1 (57.89 
g/head/day). It showed that SOW provision 
can increase daily body weight gain, 
especially with 6% provision. Meanwhile 8% 
provision showed a tendency of decreasing as 
showed in Figure 2. 

Statistical analysis showed that body 
weight gain for every treatment were not 
significantly different (P>0.05). That means 
that SOW provision on ration until 8% gave a 
relatively same in body weight gain. The 
ration used in this research was design to 
gain 150 g/head/day. It consists of 2.825 
grams of forage and 300 grams of 
concentrate. The whole portion of the ration 
was usually consumed by the rams but the 
highest average daily gain happened only to 

R3 treatment (6% SOW) with 84.16 
g/head/day. One of the possibilities for this 
condition was because the rams were passed 
the accelerating growth phase, so the growth 
rate became slower. Other possibility was the 
rams cannot optimize the nutrient content in 
the ration perfectly.    

 

 
 

Figure 2 The Average of Feed Conversion  
Ratio (FCR), Daily Weight Gain and Ration 

Consumption on The SOW Provisioned 
Padjadjaran Rams 

 
Table 3 The Average of Daily Body Weight Gain, Consumption and Feed Conversion Ratio on The 
SOW Provisioned Padjadjaran Rams 
 

Variables R1 R2 R3 R4 
Average Daily Gain (g/head/day) 
Consumption (g/head/day) 
FCR (%) 

57.89 
781.50 
13.50 

60.11 
778.71 
12.96 

84.16 
776.21 
9.22 

76.16 
777.17 
10.20 

 
The average of ration consumption on 

every treatment resulted in a close range 
between 776.21-781.50 g/head/day as shown 

in Table 3. The results were also not 
significantly different (P>0.05).  The amount 
of ration consumption fit the statement that 
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dry matters consumption of rams is will 
likely to be 2-3% of its weight [1]. Body 
weight gain is a criterion that can be used to 
evaluate quality of the ration or feed because 
it is a result of utilization of the feed and 
nutrient in it. The overall average daily gains 
in this research were between 57.64 – 84.16 
g/head/day. The highest body weight gains 
were R3 and R4 with 84.16 and 76.16 
g/head/day. Those treatments showed to be 
able to convert feed to 9.29% (R3) and 
10.20% (R4). Consumption level to 9.22% 
showed the same level of consumption 
suggested [16], but it was lower than the one 
that suggested [10]. But the highest values of 
feed conversion was resulted by treatment R1 
(0% LJM) with 13.50% then followed with 
R2 (4% LJM) with 12.96%. This condition 
indicated that the rams not efficiently 
optimizing the dry matter on ration. Thus, 
there is also possibility that provision 6% of 
SOW on ration can efficiently optimizing 
ration, meanwhile the provision of 8% of 
SOW will decrease the ability to convert or 
optimize ration. 

 

 
 

Figure 3 The Average of Body Weight 
Gain Per Treatment Per Week 

 
All of the condition regarding ration 

consumption was suspected to happen 
because of active components such as 
tannins, saponins, flavonoids, essential oil 
and pectin in SOW. Tannins is able to 
precipitate protein on saliva. The feeling of 
dry in mouth will affect ration consumption 
even the animal can refuse to eat the ration 
consist of tannins above 20 mg/g of the dry 
matter. Besides that, tannins can reduce 
permeability of intestine wall by reacting to 
cellular wall outside the intestine wall which 
will block the nutrient absorption process [5]. 

The tannins content in ration in this research 
were calculated to be 0.76% or 5.9 mg/g of 
its dry matter. It means that it still fall under 
safe category and will not have a negative 
effect. According to [17] the use of tannins 
on small amount (< 2-3%) on ruminantia’s 
ration will become benefit as it can protect 
protein from excessive degradation by 
microbial. 

Saponins content from the SOW on the 
ration were less that 0.67%, meanwhile 
flavonoids content were less than 0.36%. 
Saponins act as natural detergent meanwhile 
flavonoid act as anti-oxidant [20]. Those two 
components were likely to interact on the 
body, even though metabolism process of 
flavonoids are hard to understand, especially 
in process of decreasing the status of oxidant 
plasma [11]. On the other hand, essential oil 
does not affect process of fiber absorption 
because its content is still under the minimal 
limit of 0.2% [4]. 
 
CONCLUSIONS  

In conclusion, provision of sweet orange 
(Citrus Sinensis) waste on ration up to 8% on 
Padjadjaran 1 rams does not give a negative 
effect to hematological profile and body 
weight gain as seen from physiological point 
of view.  
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