


 



 

 

Editors 

Editors-in-chief 

JAMES W. LAMOREAUX 

Editor-in-Chief 

Ann McCarley, Nancy Green 

Assistant Editors 

2703 39th Street  

Tuscaloosa, Alabama 35401  

USA 

Tel. (01)-(205) 752-5543  

Fax. (01)-(205) 752-4043  

E-mail: jlamoreaux@pela.com  

E-mail: AMcCarley@pela.com  

 

 

GUNTER DÖRHÖFER 

Editor-in-Chief 

Sigrid Dörhöfer 

Assistant Editor 

Genthiner Str.76  

14774 Brandenburg a.d.Havel  

Tel. (49)-(3381) 213713 

E-mail: envearth.eic@gmail.com  

 

 

OLAF KOLDITZ 

Editor-in-Chief 



Barbara Kolditz, Leslie Jakobs  

Assistant Editors 

Helmholtz Center for Environmental Research UFZ / TU Dresden  

Department of Environmental Informatics (ENVIN)  

Permoserstr. 15  

04318 Leipzig, Germany  

Tel: +49 341 235-1031  

E-mail: olaf.kolditz@ufz.de  

E-mail: ees-editor@web.de (Barbara Kolditz) 

Editors 

GIOACCHINO FRANCESCO ANDRIANI 

Editor - Engineering 

Dipartimento di Scienze della Terra e Geoambientali 

Università degli Studi di Bari 

Via E. Orabona n. 4 

70125 Bari, Italy 

e-mail: gioacchinofrancesco.andriani@uniba.it 

STEPHEN APPLEYARD 

Editor - Hydrology, Environmental and Public Health, Groundwater 

Quality 

Western Australian Dept. of Environment Regulation 

Locked Bag 33 Cloisters Square 

Perth WA 6850, Australia 

e-mail: Steve.Appleyard@DER.wa.gov.au 

TED ASCH 

Editor - Geophysics, Geohazards and Geotechnics  

Aqua Geo Frameworks, LLC  

Lakewood, CO 80215  

USA 

GABRIELE BUTTAFUOCO 

Editor - Environmental Soil Sciences 



National Research Council of Italy  

Inst. for Agricultural and Forest Systems 

in the Mediterranean (ISAFOM) 

Via Cavour, 4-6 

87036 Rende (CS), Italy 

E-Mail: gabriele.buttafuoco@cnr.it 

PETER DIETRICH 

Editor - Environmental Geophysics/Environmental Monitoring 

Helmholtz Centre for Environmental Research- UFZ 

Dept. Monitoring and Exploration Technologies  

Permoserstr. 15  

04318 Leipzig, Germany  

Tel: +01 0341 235 1281  

E-mail: peter.dietrich@ufz.de 

DEREK KIM 

Editor - Water and Waste Management and Remediation 

2575 Coventry Circle 

Fullerton, CA 92833 

USA 

E-mail: Derekkim10@yahoo.com 

BRODER J MERKEL 

Editor - Hydrogeology and Mining Geology 

TU Bergakademie Freiberg 

Dept. for Geology 

Gustav-Zeuner-Str. 12 

09596 Freiberg/Sa. 

E-mail: merkel@geo.tu-freiberg.de 

JAN SCHWARZBAUER 

Editor - Geochemistry 

Inst. for Geology and Geochemistry 

of Petroleum and Coal 

RWTH Aachen University 



Lochnerstr. 4-20 

52056 Aachen 

Germany 

Tel: +49 241 8095750  

Fax: +49 241 8092152 

E-mail: jan.schwarzbauer@emr.rwth-aachen.de 

SIEGFRIED SIEGESMUND 

Editor - Environmental Mineralogy & Petrography 

University of Göttingen 

GZG Strukturgeologie u. Geodynamik 

Goldschmidtstr. 3 

37077 Göttingen 

Germany 

E-mail: ssieges@gwdg.de 

Editorial Board 

ROBERT C. AHLERT 

RAMS Environmental Inc.  

Ormond Beach, FL, USA 

SEAN T. BRENNAN 

U.S. Geological Survey 

Energy Resources Team 

Reston,VA, USA 

MIN CHEN 

Nanjing Normal University 

Nanjing, P.R. CHINA 

EMILIO CUSTODIO 

Technical University of Catalonia 

Barcelona, Spain 



YUAN DAOXIAN 

Institute of Karst Geology  

Guilin, Guangxi, The People's Republic of China 

SHUNING DONG 

Xi'an Research Institute of China Coal 

Xi'an, China 

DOMENICO DORONZO 

Consejo Superior de Investigaciones Cientificas, Barcelona, Spain 

JAN DOWGIALLO  

Institut Nauk Geologiczych PAN  

Warszawa, Poland 

DAVID DREW  

Department of Geography, Trinity College 

Dublin, Ireland 

DALE EASLEY 

University of Dubuque 

Dubuque, IA, USA 

CURT ELMORE 

University of Missouri - Rolla 

Rolla, Missouri, USA 

HÜSEYIN GÖKÇEKUŞ  

Near East University, Department Civil Engineering 

Nicosia, North Cyprus, Turkey 

ROGER GONZÁLEZ HERRERA 

Universidad Autónoma de Yucatán 

Mérida, Yucatán, México 



GABRIELE GRASSEGGER 

University of Stuttgart 

Stuttgart, Germany 

JOHN GUNN 

University of Birmingham  

Birmingham, England 

FRANCISCO GUTIERREZ 

Universidad de Zaragoza 

Zaragoza, Spain 

SHARON KANFOUSH 

Utica College, Department of Geology 

Utica, New York, USA 

DAVID M. KARGBO  

Temple University  

Philadelphia, PA, USA 

DONG-CHAN KOH 

Korea Institute of Geoscience 

and Mineral Resources (KIGAM) 

Daejeon, Republic of Korea 

VLADIMIR KOVALEVSKY  

Academy of Sciences of Russia  

Moscow, Russia 

STEFANO LO RUSSO 

Politecnico di Torino 

Torino, Italy 

LUDWIG LUCKNER 

Dresdner Grundwasserforschungszentrum  

Dresden, Germany 



GWENDOLYN L. MACPHERSON  

University of Kansas  

Lawrence, KS, USA 

PAUL MARINOS  

National Technical University of Athens 

Athens, Greece 

JÖRG MATSCHULLAT  

TU Bergakademie Freiberg 

Freiberg, Germany 

JAMES B. McCLINTOCK 

University of Alabama at Birmingham 

Birmingham, USA 

BASHIR A. MEMON  

P.E. LaMoreaux & Associates, Inc.  

Tuscaloosa, AL, USA 

PETAR MILANOVIC 

Energy Ptoject 

Beograd, Yugoslavia 

ADAM M. MILEWSKI 

University of Georgia 

USA 

 

MARCO PETITTA 

Earth Sciences Department, University of Rome “La Sapienza” 

Rome, Italy 

 

LADISLAUS RYBACH  

ETH Zürich  

Zürich, Switzerland 



CHRISTOPH SCHÜTH 

Technical University of Darmstadt 

Darmstadt, Germany 

PHILLIPPE SENTENAC 

University of Strathclyde 

Glasgow, UK 

SIEGFRIED SIEGESMUND 

University of Göttingen 

Göttingen, Germany 

FRANCESCO SPADA 

University of Rome "La Sapienza" 

Rome, Italy 

BERRY H. TEW 

Geological Survey of Alabama 

Tuscaloosa, AL, USA 

JAN VLCKO 

Comenius University 

Bratislava, Slovakia 

HUBERT WIGGERING 

ZALF 

Müncheberg, Germany 

QIANG WU 

China University of Mining and Technology 

Beijing, China 

ISIK YILMAZ 

Cumhuriyet University 

Sivas, Turkey 

 



WANFANG ZHOU 

Knoxville, Tennessee 37934, USA 

 



IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

The effect of combination Bifidobacterium sp and Lactobacillus
acidophilus probiotic on egg yolk cholesterol, HDL, and LDL
To cite this article: W P Lokapirnasari et al 2020 IOP Conf. Ser.: Earth Environ. Sci. 441 012049

 

View the article online for updates and enhancements.

This content was downloaded from IP address 36.74.168.187 on 17/04/2020 at 14:45

https://doi.org/10.1088/1755-1315/441/1/012049


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

2nd International Conference on Fisheries and Marine Science

IOP Conf. Series: Earth and Environmental Science 441 (2020) 012049

IOP Publishing

doi:10.1088/1755-1315/441/1/012049

1

 
 
 
 
 
 

The effect of combination Bifidobacterium sp and 
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Abstract. The purpose of this study to evaluate the effects of combination 0.5% 
Bifidobacterium sp.+0.5%  Lactobacillus acidophilus on egg yolk cholesterol, High density 
lipoprotein (HDL) and low density lipoprotein (LDL) in hens. Methods: this research using 
completely randomized design. Sixty layers were randomized into three treatments, each 
treatment contains four replicates and each replicates contains five hens. Twenty five week-old 
Isa Brown layers were fed without probiotic (T0), 0.1% antibiotic growth promoters (T1), 
0.5% Bifidobacterium sp.+0.5%  L. acidophilus  (T2) for 30 days. Result: the result showed 
that there was a significant difference between the control and all treatment groups on egg yolk 
cholesterol, HDL and LDL. Supplementation of 0.5% Bifidobacterium sp.+0.5% L. 
acidophilus probiotic decreased the egg yolk cholesterol and LDL (p<0.05) and increased HDL 
in egg yolk (p<0.05) levels. The lowest egg yolk cholesterol and LDL by supplementation 
0.5% Bifidobacterium sp.+0.5% L. acidophilus probiotic (155.86 and 48.46 mg/dL) 
respectively, compared the control (224.0200 and 58.6300 mg/dL) and the highest egg yolk 
HDL by supplementation of 0.5% Bifidobacterium sp.+0.5% L. acidophilus probiotic (50.00 
mg/dL) compared the control treatment (41.5900 mg/dL). The conclusion of this study was the 
supplementation of 0.5% Bifidobacterium sp.+0.5% L. acidophilus could improve egg yolk 
quality of hens. 

1. Introduction 
Probiotics or direct-fed microbials are live microorganisms which beneficially affect the host animal 
by improving their intestinal microflora [1] and they were living symbiotically in the digestive tract of 
poultry which is known to increase host immunity through control of pathogenic bacteria [2] by 
improving their intestinal microflora [3]. The supplementation of probiotics has been found could 
increase the egg production, egg weight, and feed efficiency in laying hens [4, 5, 6].  Ishihara reported 
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that an increase in the amount of Lactobacillus spp in laying hens is beneficial in preventing 
pathogenic diseases [7].  

The characterize of probiotic has adhesive properties and can colonize different parts of the avian 
digestive tract [8]. Lactic acid bacteria, such as Pediococcus acidilactici, Lactobacillus spp., 
Lactococcus lactis can produce lactic acid from the results of glucose metabolism, which serves to 
acidify the digestive environment, and  bactericide effect that can inhibit pathogenic bacteria growth 
such as E. coli, Salmonella Typhimurium [9].  Manipulation of intestinal microbial with probiotics 
plays an important role in the lipid metabolism of chickens.   

The  many studies have shown that probiotics could reduce cholesterol level in egg yolk [10, 11]  
and  reduce cholesterol level in serum,  carcass and liver of broiler chickens [8, 12, 13]. The study by 
Ramasamy showed that Lactobacillus culture in the feeding of hens can decrease the cholesterol level 
of eggs at 24 and 28 at 32 weeks of age [14].  Kimoto has been reported that a culture of Lactobacillus 
acidophilus  taking up cholesterol actively by in vivo to exert a hypocholesterolemic effect [15].  

It was known that some strains of  Bifidobacteria, Lactobacillus fermentum KC5b, Lactobacillus 
acidophilus johnsonii and Lactobacillus delbrueckii JCM 1002 were able to remove cholesterol from 
culture medium during anaerobic condition growth in the presence of bile acid enrichment, and it 
depends on strains [16]. This research is important to prove the ability of lactic acid bacteria 
Bifidobacterium sp  and Lactobacillus acidophilus to decrease cholesterol, LDL and increase HDL in 
the egg production.The objective of this recent study was to evaluate the effect of the combination 
probiotics contain Bifidobacterium sp  and Lactobacillus acidophilus could affect on  cholesterol,  
LDL and HDL in the egg yolk of laying hens. 

2. Materials and methods 
This research is quantitative. A total of 60 laying hens (Isa Brown) at 23 weeks of age was randomized 
under standard managed conditions. Each laying hen was placed into each battery cage (20x35x35 cm) 
of an open house system. The cages were assigned at random among 3 treatments, with 4 replicates, 
each with 5 laying hens; the treatments were as follows: 1) control, basal diet without probiotics and 
without AGPs; 2) basal diet with 0.1% AGPs; 3) basal diet with 0.5% Bifidobacterium sp + 0.5% 
Lactobacillus acidophilus. Basal diets and water were provided ad libitum. At the end of 4-week 
period, eggs were selected at random from each treatment and the yolks separated. Duplicate sub-
samples were taken and then analyzed for total cholesterol, LDL and HDL. The quantitative value of  
cholesterol, LDL and HDL were determined by using UV-Vis spectrophotometer methods. 

All data  treatment was analyzed using the analysis of variance procedure and treatment mean 
differences were tested using the least significant difference. The level of significance of the analyses 
was set at p< 0.05. The computation was done using the SPSS program 21 version.  

3. Results and discussion 
The effects of probiotics on the HDL level of egg yolk  by using UV-Vis spectrophotometer presented 
in Table 1. The results of a recent study using probiotics showed that there was a significant difference 
(p<0.05) between the treatment of egg yolk HDL. The highest HDL level (50.00 mg/dL) was found in 
the treatment using 0.5% Bifidobacterium sp + 0.5% Lactobacillus acidophilus and  the lowest egg 
yolk cholesterol level was found in the control without probiotics and without AGPs (41.59).  
 

Table 1. Average of high density lipoprotein (HDL) of egg yolk in the 
treatment. 
Treatment Average HDL (mg/dL)  
P0=control 41.59 a  
P1=0.1% AGPs 43.36 b  
P2= 0.5% Bifidobacterium sp + 0.5% 
Lactobacillus acidophilus 

50.00 c  
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 The effects of probiotics on the LDL level of egg yolk by using UV-Vis spectrophotometer  
presented in Table 2. The results of a recent study using probiotics showed that there was a 
significant difference (p<0.05) between the treatment of egg yolk LDL. The highest LDL level was 
found in the control without probiotics and without AGPs (58.63 mg/dL), while the lowest egg yolk 
cholesterol level was found in the treatment using 0.5% Bifidobacterium sp + 0.5% Lactobacillus 
acidophilus (48.460 mg/dL). 

 
Table 2. Average of low density lipoprotein (LDL) of egg yolk in the treatment. 
Treatment Average LDL (mg/dL)  
P1=0.1% AGPs 48.463 a  
P2= 0.5% Bifidobacterium sp + 0.5% 
Lactobacillus acidophilus 

48.460 a  

P0=control 58.63 b  
 

The effects of probiotics on cholesterol level of egg yolk by using UV-Vis spectrophotometer 
presented in Table 3. The effects of supplementation with Bifidobacterium sp and Lactobacillus 
acidophilus probiotic on egg yolk in laying hens showed there were significant differences between 
the treatment. The egg yolk cholesterol level was decreased (p<0.05) compared the control and AGPs 
treatment.  The highest cholesterol level was found in the control without probiotics and without AGPs 
(224.02 mg/dL), while the lowest egg yolk cholesterol level was found in the treatment using 0.5% 
Bifidobacterium sp + 0.5% Lactobacillus acidophilus (155.86 mg/dL). 
 

Table 3. Average of cholesterol of egg yolk in the treatment. 
Treatment Average cholesterol 

(mg/dL)  
P2= 0.5% Bifidobacterium sp + 0.5% 
Lactobacillus acidophilus 

155.86 a  

P1=0.1% AGP 211.41 b  
P0=control 224.02 c  

 
This recent study in line with the other research that showed significant results in decrease of egg 

yolk cholesterol content by used the 0.1% Lactic Acid Bacteria, contain Lactobacillus paracasei (KKP 
824), Lactobacillus rhamnosus (KKP 825) and  Lactobacillus rhamnosus (KKP 826) (17) with 
concentration 6.7 x108 cfu/g [17]. The other research showed that the addition of probiotic had a 
significant effect on decrease egg yolk cholesterol (mg/g of yolk) [4]. The study by  Haddadin showed 
that he giving of probiotic Lactobacillus acidophilus can decrease the egg cholesterol level in 40 
weeks of production [10]. The recent study also in line with the study by Abdulrahim, the result 
showed that the effect of Lactobacillus acidophilus was a significant decrease in the cholesterol level  
in the egg yolks (16.95%)  and serum (56.24%). Giving Lactobacillus acidophilus after 12 weeks of 
culture administration can reduce cholesterol level in the blood, through process deconjugating bile 
salts in the intestine, thereby preventing them from acting as precursors in cholesterol synthesis [18]. 

 The use of Bifidobacteria sp in this recent study in line with a Liong’s research show that 
Bifidobacteria strains could remove of cholesterol from the nutrient medium incorporated with 
cholesterol. The cholesterol removal was associated with growth of organisms. It was determined by 
the difference in cholesterol level in the medium after and before of the incubation period. Several 
mechanisms have been proposed to reduce cholesterol that included absorption cholesterol by growing 
cells of the intestine [16], cholesterol binding to cell surface [19, 20], incorporation into cellular 
membrane [15], deposition of cholesterol by conjugated bile salts [21].   

The decreased absorption of cholesterol in the intestinal through co-precipitation of intestinal 
cholesterol with the deconjugated bile salt, which is observed at pH values below 5.5 [16].  However, 
some of these mechanisms depend on the strain bacteria and laboratory conditions [20]. It was 
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reported that fed  broilers by probiotic (Lactobacillus acidophilus, Bifidiobacteria, Aspergillus oryzae) 
have lower levels of cholesterol compared with control group [22]. The decrease of cholesterol level 
by probiotic bacteria is due to the modulation of lipid metabolism, incorporation and assimilation of 
cholesterol in the cell membrane of the probiotics, intestinal conversion of cholesterol in coprostanol, 
and inhibition of the expression of the intestinal cholesterol transporter Niemann–Pick C1 like 1 
(NPC1L1) in the enterocytes [23]. 

4. Conclusion 
Based on the result, it could conclude that the supplementation of a combination 0.5% Bifidobacterium 
sp + 0.5%  Lactobacillus acidophilus probiotic could improve egg yolk quality of laying hens by 
decreased cholesterol and  LDL and increase HDL in egg yolk. 
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