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ABSTRACT 

The research was conducted to investigate the blood profile of layers in response to Sauropus androgynus leaves 

extract (SAE) supplementation in femented palm oil sludge (FPOS) based diet. A total of fifty layers were used in 

the experiment set up with completely randomized design of five different treatment groups.  Dietary treatments 

evaluated were P0 (without additional FPOS and SAE), and the other four were inclusion of  15% FPOS as basal 

diet (P1), 15% FPOS + 3 gr SAE (P2), 15% FPOS + 6 gr SAE (P3), 15% FPOS + 9 gr SAE (P4) and 15% FPOS 

+ 12 gr SAE (P5). The research was conducted for eight weeks and blood samples collection were taken at the 

end of the research to measure number of eritrocyte, haemoglobyn (Hb), packed cell volume (PCV), MCV, MCH 

and MCHC.  Results showed that feeding a combination of FPOS and SAE suplementation had resulted in an 

insignificant different of  Hb, PCV, and values of MCV, MCH and MCHC compared with the control group 

(P>0.05).  In contrast, there was a significant different on the number of erytrocyte between control group and 

FPOS and SAE treatment groups (P<0.05).  In conclusion, the SAE supplementation  in FPOS based diet 

decreased the number of erytrocyte but did not affect the Hb, PCV, MCH, MCV and MCHC.  A supplementation 

of SAE 12gr/Kg in FPOS based diet showed the best values of PCV and Hb.  
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INTRODUCTION 

Utilization of fermented palm oil sludge (FPOS) as animal feed is widely explored.  Limitations 

in palm oil sludge utilization as poultry diet are high crude fibre content (11-32.69%), ash content (9-

25%) and low concentration of amino acid content (Hutagalung, 1978); therefore, fermentation process 

is required (Baeker et al., 1981; Pasaribu et al., 1998; Sinurat et al., 1998; Purwadaria et al., 1999; 

Bintang et al., 2000).  Fermentation technology changes the an-organic nitrogen into cell protein as 

well as produces hydrolytic enzymes to increase diet digestibility (Purwadaria, 1998). It is reported that 

fermentation process increase the utilization level of  palm oil sludge from 5 % to 10% in broiler diet 

(Sinurat et al., 2000).  Moreover, Sonaiya (1995) stated that fermented palm oil sludge is able to mix 

into diet up to 20-40%.  A research by Fenita et al. (2010) revealed that feeding 15% of fermented 

palm oil sludge resulted in pale yolk colour.   

Some research reported various results of FPOS crude fibre content due to its different analysis 

methods.  Fenita et al. (2010) reported that nutritional values of FPOS which is fermented by using 

Neorosspora crassaare as the followings ; 23,45% of crude protein, 17,34% of crude fibre, 1774 

Kkal/kgenergy (ME), Ca 1,32%, P 0,56%, and 9,45% fat.Another finding mentioned that nutritional 

value of FPOS fermented by using Aspergilus nigerare 22,07%crude protein, 18,6%energy, (ME) 

1717kkal/kg, Ca 1,24% and P 0,65% (Sinurat, 2003). 

Therefore, aSauropus AndrogynusExtract (SAE) supplementation is applied to provide enough 

essential amino acids and β-caroten in supporting productivity of layers. A combination of SAE 

supplementation in FPOS based diet may improve productivity as can be seen through blood 

parameters. 
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MATERIAL AND  METHODS 

Experimental Animal 

The research was conducted for two months started from April 1st, 2014 to May 31st, 2014, 

which was located in Commercial Zone Animal Laboratory of Animal Science Department, 

Universitas Bengkulu. Fifty layers  aged 7 months old were assigned to a completely randomized 

design experiment with five treatment groups.  The experimental treatments were P0 (without 

additional  FPOS and SAE), and the other four were inclusion of  15% FPOS as basal diet (P1), 15% 

FPOS + 6 gr SAE (P2), 15% FPOS + 9 gr SAE (P3) and 15% FPOS + 12 gr SAE (P4).  The layers 

were kept in individual cages and allowed adjustment for two weeks prior the experiment. 

Experimental Diets 

Treatments of the research were the utilization of FPOS as basal diets and different levels of 

SAE supplementations.   

The Process of Making Fermented Palm Oil Sludge 

The process of making fermented palm oil sludge is started by adding aquadest (70%) into dry 

palm oil sludge.  Then it is mixed well and warmed for 30 minutes to sterilize the materials. At room 

temperature, the materials are inoculated with 9% Neurospora sp by mixing them well and incubated 

for 7 days (aerobic process for 5 days and an aerobic process for two days).  After that the product of 

the fermented palm oil sludge is harvested, dried and grinded (see figure 1).  The ration is tested for 

water content, crude protein, crude fibre, energy and fat. A fifteen per cent of  FPOS is mixed into diet 

(Fenita et al, 2010). 

The Process of Making SAE 

Sauropus androgynus is extracted through serial of processes.  Firstly, the leaves are wind dried 

and are boiled in 60
O
C fresh water for 30 minutes with water Sauropus androgynus leaf ratio of 1:5.  

Secondly, it is then filterred and the filtrate is collected for next process use.  Finally, it is boiled at the 

temperature of 60
o
C for 12 hours; the extract is completed as it is thickening. 

Blood Parameters 

The blood collections taken from vena axiliaris were executed at day 60th of the experiment.  

The sampels were put into a heparinized-vacutainer before being analyzed for erytrocyte number, Hb 

and PCV.  The measurements of erytrocyte was counted by using Improved Neubauer, PCV was 

performed by using haemocytometer and Hb was measured by using Haemoglobinometer Sahli. 

Statistical Analysis 

The collected data was analyzed statisticaly by using ANOVA procedure of costat.  After a 

significant F test (P<0.05), the data was tested by using Duncan‟s multiple range test (Steel and Torrie, 

1991). 

RESULTS AND DISCUSSION 

Number of Red Blood Cell (RBC) 

The treatments of inclusion FPOS and SAE had significantly lower RBC compared to control 

group (P<0.01) as shown in Table 4.  Within the four groups treated with  FPOS and SAE, the highest 

number of RBC was found in P4 (diet+15% FPOS+12 grSAE/Kg) (1.92±0.04 x 106); in contrast, the 

lowest was in P3 (diet+15% FPOS+12 grSAE/Kg) (1.72±0.15x 106) as shown in Table 1.  These 

finding showed that a normal RBC number was only in control group (2.3±0.11) while the other four 

groups were below normal range of RBC. A normal RBC number in chicken is 2,0-3,2 x 106/mm3 

(Mangkoewijodjo dan Smith, 1988). A decrease in RBC number, the main constituent of PCV,  during 

egg production may due to antagonist pleiotropic effect of estrogen as reported by Wagner et al. 

(2004). Similar findings are reported by Khan and Zafar (2005) as a higher dose of estrogen 

administration had caused a significant decrease on RBC count.  A study by Apata (2004) revealed that 

antinutrition factor in Prosopis Africana Seed had decreased number of RBC and depressed egg 

production of layers. Health might be another factor caused a lower RBC number.  A diarrhoea case 

was observed in P2 and P3 groups during the 2nd week of the experiment. 

 



International Seminar on Promoting Local Resources for Food and Health, 12-13 October, 2015, Bengkulu, Indonesia 

Proceeding ISEPROLOCAL. ISBN: 9786029071184 |  155 

Haemoglobin Values 

The effects of different levels of SAE supplementation on PFOS based diet on haemoglobin 

values are summarized in Table 5. Hb values of layers control group was insignificantly different 

compared to P4 group of treatments (P<0.05).  In addition, feeding FPOs and SAE in P1, P2and P3 

groups had significantly lower Hb values of 7.1, 6.97, 6.7 gr/dl, respectively compared to control 

group(8.97 gr/dl) (P<0.05).  It is important to note that there was insignificant difference among 

treatment group of P1, P2 and P3 (P>0.05). There was an increase of RBC concentration due to SAE 

supplementation  which was followed by an increase in Hb concentration.  This pattern showed that a 

higher level of SAE supplementation affected in a higher concentration of RBC as well as Hb.  These 

results showed that feeding FPOS of 15%+12g/kg SAE had resulted in an increase in Hb values 

compared to group given only FPOS as basal diet.  A normal range of Hb values is 7.3-10.9 gr/dl 

(Mangkoewidjodjo dan Smith, 1988).   

Furthermore, Hb measurements in P0, P1 and P4 presented normal values; however, P2 and P3 

groups which had SAE supplementation of 6 and 9 gr/kg  tended to decrease Hb values in layers. These 

results are in agreement with  a research by Wagner et al. (2008).   Laying period might have caused a 

decrease in Hb values as this stage needs a huge amount of energy and or nutrients with some negative 

consequences on animal physiology.  This study suggested that the decrease in hematocritobserved 

during egg production in birds might be due to antagonistic pleiotropic effects of estrogens.Unlike 

androgen, estrogen is known for its negative effects on erythropoesis (Sturkie et al., 1965).  A decrease 

in Hb may occur if there is  problem in eritropoiesis process of which the Iron (Fe) needed (Haper et l., 

1985).  Moreover, an interference in amino acids synthesis may also cause a problem in Hb formation 

(Guyton, 1982; Schlam et al., 1986). Health factor might have been an affecting factor in low values of 

Hb.Some of the experimental layers experienced diarrhoea during the research period. 

Hematocrit (PCV) 

Hematocrit (PCV) represents as a percentage of RBC in whole blood after a centrifugation 

(Swenson 1984). PCV values represent amount of oxygen in circulatory system  (Cunningham, 2002).  

Furthermore, this study found that hematocriteaffects blood viscocity.   

Results of ANOVA showed that P0 (29.67%) was not different from P4 (25.67%) in terms of 

PCV levels (P>0.05).  Supplementation of 12 g/Kg SAE in FPOS based diet was able to subtitute 

commercial diet as it gave better PCV than that of FPOS diet.  Similar with ANOVA results of 

previous parameters, PCV levels of control groups were significantly different from P1(24.00%), P2 

(29.67%), and P3 (23.00%).  A normal PCV range of mature hen is varied from 29% (Strukie,1965) to 

33% (Sweanson,1970).  
 

MCV (Mean Corpuscular Volume), MCH (Mean Corpuscular Haemoglobine) and MCHC 

( Mean Corpuscular Haemoglobine Concentration) 

SAE supplemetation in FPOS based diet did not significantly affect MCV values (P>0.05).  The 

highest value of MCV was at control group (128.33±2.52) ; in contrast, the lowest was at 15% FPOS 

and SAE 9 gr/kg treatment group.  The range of MCV values measured in the research was in a normal 

range.  Some researches revealed that normal value of MCV is from 90 to 140 (Schalm et al., 1986). 

Data of MCH is presented in Table. 5.  Supplementation of different levels of SAE in FPOS 

based diet did not significantly affect MCH of all treatments.  The range of MCH values is from 39.33 

to 40.  Jain (1993) reported similar values of MCH which range from 33.0 to 47.0. 

Insignificant  results of analysis of variance of MCHC values showed that  a combination of 

SAE and FPOS did not give a negative impact to blood profile. These results are in agreement to a 

finding reported by Shalm (1986),  that stated  a normal range of 26.0-35.0. 

CONCLUSION 

SAE supplementation  in FPOS based diet decreased the number of erytrocyte but did not affect 

the Hb, PCV, MCH, MCV and MCHC.  A supplementation of SAE 12gr/kg in FPOS based diet 

showed the best values of PCV and Hb.  
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