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ABSTRACT 
 

The research concentrates on utilization of remains of marine organisms accumulated on sea shore to 
be  used as a culture  medium  for  fermentation in purpose of  obtaining biomass –rich in protein  
using strains of microorganisms Saccharomyces cerevisiea, Aspergillus niger and Geotrichum 
candidum comparatively protein content was evaluated before and after acidic hydrolysis 
fermentation  optimum conditions  of temperature and pH primary, concentration the remains  and 
the duration of  incubation were determined .Findings show that the protein was  directly 
proportional to duration of  incubation  which would take  days, in which protein content were 
(28.52, 25,13, 20.46%) of dry matter using Aspergillus niger, Saccharomyces cerevisiea and 
Geotrichum candidum, respectively, while protein content  was 3.44%  of dry matter of the initial 
sample, further more fodder mixture was applied to groups of poultry and protein source feed 
(soybean) in a commercial fodder was replaced  with the resulted biomass and the daily gain Average 
was 18.70g   and feed conversion was 2.05 for the studied chicks of ages ranged  3-16 days. 
 

Keywords: Saccharomyces Cerevisiea, Aspergillus Niger, Geotrichum Candidum, Biomass,   Fodder, 
Coastal Remains of Marine Organisms 
 

1. Introduction 
The single-cell protein is a potential  source of protein for  the shortage of food due to the 
rapid increasing  of population,  despite animal protein the  best types of proteins for its 
essential amino acids  of most types now it is competed by microbial protein known as single 
cell protein (scp)  with  higher nutritive value [1], microorganisms can grow on a poor  
nutritional media  such as agricultural wastes  and  Agro-industrial wastes and other different 
methods of processing  in order to provide  protein biomass  which enhances  the nutritional 
supplements and achieves  food stability , the most important features of protein biomass is 
wide spectrum usage materials and microorganism on one hand , different methodologies 
adopted for this   purpose as well as the  qualified capability to convert the substrate and high 
productivity, due to the   rapid rate of microorganism growth and to  independence of climate 
changes on other hand [2]  microbial  production of single cell protein makes microorganisms  
and derivatives  partially or   wholly  as a source of food  and they are currently 
recommended to be used as animal fodder, this unconventional  protein derived from various 
residues is widely  marketed [3] Microorganisms derived biomass  is a relatively richer amino 
acids comparison  to  other conventional protein sources  like wheat.  Moreover it was found 
that fish feed  by biomass produced  from fungi and yeasts showed immure against microbial 
infections that may decimated fish forms [4] yeast  Saccharomyces cerevisiea is considered   
the most vital source of single cell protein because of  its easy harvesting, bigger  cell size 
with  lower content  of nucleic acids and bioactive mixture  of essential amino acids This 
would be a promising strategy  in the third world and developing countries where are 
suffering from malnutrition [6] Geotrichum candidum is important biotechnologically due to 
its  assimilation  of carbon of  several sources  such as (galactose and glucose and fructose, 
mannose) further it has been found  that  G. candidum  is active   in producing of lipase 
through microbial fermentation processes [7] biotechnological  application were exploited to 
produce much of vital compounds 
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Aspergillus niger,  is utilized for many applications such as 
production of single-cell  vitamins (B1,B2,B3) citric acid and 
extracellular enzymes  besides , Aspergillus niger used as 
transformation host in the biotechnological industry  A. niger  
based treatment of residue has led to increase in ash percentage 
absorbed material coefficient of compound digestion and raw 
protein content but it led to a decrease in raw fibers   [8] Akintomide 
et al. 2012 conducted in vitro study to obtained  single-cell protein 
from potato peels and to evaluate protein yield which   (16.78%, 
21.30%) with S. cerevisiea A. niger  respectively [9]  (Abalaka et al 
.,2011) obtained the highest content of protein from maize waste 
with percentage of ( 22.55%  20%.) using  Saccharomyces 
cerevisiea, and Candida tropicalis  respectively [10] .Also  (Coman, 
et al. 2012 ) produced scp after treating paper waste with fungus G. 
candidum incubated for 10 days at pH 5.0 [11]  similarly in other trail  
protein content became higher in waste of fruits treated with 
A.oryzae and  Rhizopus oligosporus  using ( NH4) 2 HPO4  as a 
source for nitrogen [12]  fermentation resulted biomass using A. 
niger   was utilized as poultry fodder they found that this biomass 
enhanced digestibility and assimilation of nutrients hence poultry 
gained weight there after further more positive influence of 
fermentation products in the gastrointestinal health improvement by 
lowering the pH of gastric chicken and suppresses the activity of 
microbial pathogens and to improve the structure of the digestive 
tract mucosa [13]  Abalaka and  Daniyan,(2010) tested the quality of 
fermented food and their influence on weight gain of poultry  they 
demonstrated a direct correlation between protein content of fodder 
and weight gain  the higher protein content the fodder had the 
higher weight could be gained [14] utilization of zoo and 
phytoorganisms to produce fodder or  as raw materials in various 
industries is based on their local availability biochemical structural 
nutritional value and energy as well as ratio of organic mass to dry 
weight  which range in microalga from 30 - 80% as  fiber and 
structural  components In some Asian countries, marine organism 
were collected from the shores  after a stormy  day  those organism  
were washed, and dried to be used as animal fodder  
[15]..Approximately 7000 marine nautical product were isolated 
from marine  organisms 25% of which were from marine alga 33% 
from  sponges 24% from marine invertebrates   [16]. 
In this research we focus on treatment of some of the accumulated 
remains marine organism on Latakia seashore using 
microorganisms grow these remains subjected to processing to be 
formulated as culture medium. This research was carried out in the 
labs of Higher Institute of Marine Research and the College of 
Pharmacy at of Tishreen University 
 
2. Material & Methods 
2.1. Chemicals and reagents: 
Hexane HCL, sulfuric acid Boric acid, Methylene blue, phenol red, 
anhydrous sulfate sodium, distilled water, Czapek Dox's aga, potato 
dextrose agar PDA,    Agar Nutrient   
 

2.2 Biomaterials 
Remains of  marine organisms thrown  on Latakia  sea shore  where 
collected from to sites of sports complex and meridian hotel  these 
remains include marine algae and zoo benthos such as lobsters 
sponge and mollusks these samples were grinded and their content 
of protein, carbohydrates  and fat  were determined, on other hands 
the samples were hydrolyzed in acid to be utilized as a culture 
medium for fermentation in purpose for obtaining biomass rich in 
protein using strains of microorganism isolated from their natural 
sources Figs (1) 

 
 

Fig 1: Reveals sampling site along Syrian coast 
 

2.3 Microorganisms  
Strains of microorganism were isolated from their natural sources 
and they were A. niger    from molded onions G. candidum from 
fermented yogurt and previously prepared cultures of    
Saccharomyces cerevisiea suspension of isolated strains were 
obtained from prepared cultured, media inoculated with those 
strain and incubated for 5 days at temperature of 28 °C. 1m of the 
obtained suspension was taken and number of spores was 
determined using (NEUBAUER chamber), suspension was add to 
prepared culture medium at  ( cell/ ml) figs 2 ,3, 4  illustrated 
the studied culture . 
 

 
Fig 2: Saccharomyces 

cerevisiea on Agar  Nutrient 

 
Fig 3: Geotrichum candidum 

on PDA 
 

 
 

 

Fig 4: Aspergillus niger on Czapek Dox's agar 
 
2.4 Instruments and Equipment  
Kjeldahl apparatus to determine protein (Buchi Digest system K-
437), Autoclave (OT4oL  Nuve steamArT) , Shaker incubator 
(InfoRs), incubator for fungi (Napco), isolation chamber for fungus 
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(DLabTEh),microscope(motic ) , moisture determination operates 
(Precisa) Analytical balance ((Precisa - XB22oA)  desiccation oven 
(JANAT instRuEMents), bath water(K.F.T LaB.EouiPMENT), 
Neubauer counting chamber fridge, Erlenmeyers, beakers, test-
tubes, volumetric  funnels,   filter paper,  aluminum foil,  petri dish,  
bases bursar, thermometer, pipette, porcelain evaporating dish,  
separator funnel,  mortar cotton, wire loop. 
 
2.5 Fermentation medium 
70 gram of coastal wastes (remains) digested in sulfuric acid 2% 
were added to 1000 ml of distilled water containing 2 gram of 
sodium nitrate, 1 g of potassium mono phosphate, 0.5 gram of 
hydrous magnesium sulfate, 0.5 gram of potassium chloride and 
0.01 gram of hydrous ferrous sulfate. 
The mixture was stirred vigorously and distributed to 250 ml 
Erlenmeyers each of them contained fermentation medium 
previously autoclaved at 121 c for 1s minutes then left to cool and 
inoculated with starter  to be placed in a shaker in cubature at a 
speed of 125 rpm for 15 days. The initial PH was adjusted to 6.5. 
 
2.6 Determination of Protein: content in biomass protein content 
was determined using   method (Akintomide et al., 2012) 
 
2.7 Utilization of new mixed fodder for poultry feeding protein 
source in commercial fodder was replaced with soybean at a 
parentage of 100% of resulted biomass. Daily gain average and 

factor of feed conversion were determined. The experiment was 
applied to chicks of (Hubbard classic) at ages ranged from 3-16   
days. 
  
3. Results and discussion 
3.1 Biochemical analyses of coastal remains (wastes): moisture 
content of the studied samples was determined and it reached 
20.1%. Findings of chemical analyses of the studied samples were 
as follows: saccharides 42.37%    protein 3.44   fat 0.3891.  
 
3.2 Fermentation and Culturing: 
Culturing was done on two stages; the first was without chemical 
processing of coastal remains (without hydrolysis) the second stage 
was conducted after acidic hydrolysis of remains using sulfuric 
acid at a concentration of 2%. The fermentation media were 
autoclaved and then inoculated with spores. Finally they were 
incubated for 15 days respecting conditions mentioned previously. 
 
3.2.1   Evaluation of the resulted protein: 
Using Kjeldahl method the percentages of protein were evaluated 
at different in trials of 3, 7, 15 days of incubation.  Comparison of 
protein content was done between media with acidic hydrolyzed 
wastes and those without acidic hydrolyzed wastes as explained in 
table 1 and figure (5) 

 

 
 
 

  
Fig 5: The Influence of time Intervals on Producing Protein using microorganism before and after acidic 

hydrolyzed (g /100g ) 
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It's obvious from table 1 and figure (5) that protein content in 
increased slowly with time fungus and yeasts unable to meet their 
needs from remains. this was due to complexes of saccharide which 
are only found in marine organism but not in terrestrial organism 
these compounds cannot be utilized by yeast and fungus for growth 
process ,the highest yield of protein was recorded  before  
hydrolyzed  when treated with fungus A. niger  and it reached 
14.38  g/ 100g of dry weight the activity of yeast S.   cerevisiea   
and fungus G.  candidum was less than as, shown in fig 5 after 
acidic hydrolyzed protein percentages were noticeably higher than 
recorded  before  hydrolyzed   on the other hand it was observed 
that primary treatment through  acidic hydrolyzed of remains using 
sulfuric acid 2 % increased the fermented metabolized saccharide  
of  remains  consumed by fungus and yeasts as a source of carbon 
necessary to growth hence biomass   is formed besides obvious  
increases in protein content was occurred in association with  
hydrolysis compared to without hydrolysis it was demonstrated that  
A. niger   the most active for proportional increases in producing 
protein over the experiment period .the maximum content was 
recorded at value of   28.52 g/ 100g  after  15 days   S. cerevisiea 
appeared to be second most efficient with content of 25.13 g/ 100g  
 followed by fungus G.  candidum with least content of 20.46 g/ 
100g  
 
3.3 Feeding a Group of Poultries with Modified Mixture of 
Fodder  
Protein source in commercial fodder was completely replaced with 
the mixture resulted of processing of fermented costal remains of 
acidic hydrolysis and culturing the studied    microorganism then 
this mixture was applied to a group poultries of (Hubbard Classic) 
species 2 chicks of each experiment were raised at ages range from 
3-16 days at typical farm condition of temperature pasteurized 
water suitable moisture. In addition a group of factors were 
determent as follows 

Weight gain per chick. (g) = weight in the end of experiment – 
initial weight 
Feed conversion = quantity of taken dried fodder / gain in chick 
weight daily gain Average = final weight - initial weight / 
experiment duration  
 

Table 2: Explains components of commercial fodder in 1 kg of 
pellet granular fabricated fodder 

 
 

Table 3: Impacts of modified fodder mixture and commercial 
fodder on chicks 

 
 

 

 
Fig 6: daily weight gain g/day of two chicks 

fed on experimental   modified fodder 
mixture 

 

 
Fig 7: daily weight gain g/day of two chicks fed 

on commercial fodder 
 

 
5. Conclusion  
Highest percentage of protein was recorder when costal remains of 
marine processed with A. niger    after 15 days reaching 28.52 g/ 
100g   of dry matter comparing to protein content of 3.44% of dry 
matter in initial material. 
Further in fermentation medium acidic hydrolysis occurred portion 
content became higher compared to its content porter to acidic 
hydrolysis despite Weight gain was good.       
It didn’t influence the Weight gain of chicks  when protein of 

commercial fodder was replaced with fermentation resulted 
biomass  Remains of marine organism accumulated on coast are 
riches go in vain which motivate us to utilized them due to the high 
value of these essential material for fermentation medium they are 
very efficient to from biomass with high content  of protein as well 
as to produce compound and vital enhancer  at the same time 
utilization these remains extends from the production of biomass to 
disposal of these pollutants and preservation of environment and 
recreational areas  
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