
    

Lactobacillus acidophilus

 

Aspergillus niger

aabedian@modares.ac.ir

   

Stickwater

 

Lactobacillus acidophilus

 

Aspergillus niger

(Batch culture

COD RNA 

COD

RNA

 

COD

RNA

FAO

FAO

Lactobacillus acidophilusAspergillus niger

 
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
57

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
89

.1
9.

4.
3.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
26

-0
6-

19
 ]

 

                             1 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


   

Rajoka et al., 2006)

SCP

;Soeder, 1978;Kuhad et al., 1997

Molck et al., 2002

;Kuhad et al., 1997Molck et al., 2002

SCP

Ravindra, 2000Anupamaet al., 2001 Chiou

SCP

 

Anupama & 

;Ravindra, 2000

 

;M lck

 

et al., 2000McNairey, 1984

Lunar et al., 2006.

 

Palintest, 8000, England

 

APHA, 2003

TSSTotal Suspended Solids

TSTotal SolidsTDSTotal 

Dissolved SolidsVSSVolatile 

Suspended SolidsTVSTotal 

Volatile SolidsAPHA, 2003

BODCODAPHA, 2003

Bligh & Dyer

AOAC, 2003

   

ATCC 4356,)  Lactobacillus acidophilus  

(PTCC 1643

Aspergillus niger

ATCC 821

 

DSMZ

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

57
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

89
.1

9.
4.

3.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

26
-0

6-
19

 ]
 

                             2 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


    

Casein peptone 

 

Yeast extract 

 

Glucose 

 

K2HPO4 

 

Sodium acetate 

 

Diammonium citrate 

 

MgSO4.7H2O 

 

MnSO4 ×H2O 

  

NH4NO3 

 

KH2PO4 

 

MgSO4 

 

Sucarose 

  

Liebherr, FKs2600, Germany

pH

 

rpm

rpmg

Shojaosadati et al., 

1999

COD

APHA, 2003

AOAC, 2003RNAPuissant

 

Houdebine

NorziahChing 

RNA

rpmg

RNX

RNA

nmSpectrophotometerJENWAY 

63005 UV/Vis.

Pico-tag Amino Acid Analysis 

AOAC, 2003

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

57
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

89
.1

9.
4.

3.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

26
-0

6-
19

 ]
 

                             3 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


    

AOAC, 2003

Kolmogorovo- 

Smirnov

P>0.05

Tukey

COD

COD

P<

RNAL. acidophilusA. 

niger  

P<

RNA

 
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
57

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
89

.1
9.

4.
3.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
26

-0
6-

19
 ]

 

                             4 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


                    

COD 

 

BOD 

     

pH 

          

COD

 

Lactobacillus acidophilus

 

Aspergillus niger

   

COD

  

COD

   

b

 

b

 

b

 

b

  

a

 

a

 

a

 

a

 

P

RNA

 

Lactobacillus acidophilus

 

Aspergillus niger

             

RNA 

         

RNA

   

a

 

b

 

b

 

a

 

a

 

a

 

b

 

b

 

a

 

a

   

a

 

a

 

b

  

b

 

a

 

a

 

b

 

b

 

P

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

57
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

89
.1

9.
4.

3.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

26
-0

6-
19

 ]
 

                             5 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


    
L. acidophilusA. niger

 

FAO

 

abab

aaaa

abaa

aaaa

aaab

aaaa

aaaa

aaaa

aaaa

aaaa

aaaa

aaab

aaab

aaab

abaa

abab

      

Yazdian et al., 2005**

 

Kurbanoglu and Algure, 2002***

PP

  
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
57

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
89

.1
9.

4.
3.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
26

-0
6-

19
 ]

 

                             6 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


    

COD

Kurbanoglu Algur )

Bacillus cereus 

COD

Schultz 

Kluyveromyces marxianus CBS65560

COD

Nigam

 

Candida utilis

 

COD Lee

KimCandida utilis

  

Zhang

Trichoderma viride WEBL0702

COD

RNA

;Patil et al., 2000Gao 

et al., 2007

 

Ravindra, 2000

 

;Anupama 

Gao et al., 2007

RNA

Yazdian

RNAMethylomonas 

sp.

RNADNA

Trichoderma viride

Gregorio et al., 2002Trichoderma 

WEBL0702 viride

Zhang et al., 2008Candida 

kruseiKonlani et al., 1996

Scytalidium acidophilum

Ivarson et al., 1982

Rhizopus oligosporus

 

Mahat, 1992

Schwanniomyces castellii B5285

Kittikun., 1995HongpattarakerNigam

Candida langeronii

RNA

SCP

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

57
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

89
.1

9.
4.

3.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

26
-0

6-
19

 ]
 

                             7 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


   
Lee, 2000);KimShipman et al., 1975

;Riviere, 1977

 
;Ciferri, 1983Fabregas & Herrero, 1985

;Menden & Cremer, 1970Fabregas & 

Herrero, 1985SCP

FAO

Gao et al.,;Stottrup & Mcevoy, 2003 

2007

Kim

LeeRhodopseudomonas palustris

FAORajoka

Cellulomonas biazoteaSCP

RNA 

Schultz 

Kluyveromyces 

marxianus CBS65560

FAO

Nigam 

Candida utilis 

Laborb

Candida rugosa

RNA

Aspergillus niger

COD

FAO

 

RNA

L. acidophilus 

A. niger

Penaeus indicus

Anupama P. and Ravindra P., 2000. Value-added 

food: Single cell protein, Biotechnology Advances. 

18:459-479. 

AOAC (Association of Official Analitical Chemist), 

2003. Official methods of analysis AOAC. 

APHA (Standard Methods for Examination of 

Water and Waste Water), 2003. 20th ed 

American Public Health Association, American 

Water Works Association Water., Environment 

Federation, Washington, DC, USA. 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

57
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

89
.1

9.
4.

3.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

26
-0

6-
19

 ]
 

                             8 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


   
Bligh E.G. and Dyer W.J., 1959. A rapid method 

of total lipid extraction and purification. 

Canadian  Journal of Biochemistry and 

Physiology,  37:911-917.   

Chiou Peter W.S., Chiou S.W. and Chen C.R., 

2001. Value of Aspergillus niger fermentation 

product as a dietary ingredient for broiler 

chickens. Animal Feed Science and 

Technology, 91:171-182. 

Ciferri O., 1983. Spirulina, the edible microorganism. 

Microbiology Reviews, 47:551-578. 

Fabregas J. and Herrero C., 1985. Marin microalgae a 

potential source of single cell protein (SCP). 

Applied Micobiology Biotechnology, 23:110-113.     

Gao L., Chi Z., Sheng J., Ni X. and Wang L., 2007. 

Single cell protein production from Jerusa         

artichoke extract by a recently isolated marine 

yeast Cryptococcus aereus G7a and its nutritive 

analysis. Applied Microbiology and Biotechn-

ology, 77:825-832. 

Gregorio A.D., Mandalari G., Arena N., Nucita 

F., Tripodo M.M. and Curto R.B.L., 2002. 

SCP and crude pectinase production by slurry- 

state fermentation of lemon pulps. Bioresource 

Technology, 83:89-94. 

Hongpattarakere T. and Kittikun A.H., 1995. 

Optimization of single cell protein production 

from Cassava starch using Schwanniomyces  

casyellii. World  Journal of Microbiology and 

Biotechnology, 11:607-609.  

Ivarson K.C. and Morita H., 1982. Single cell 

protein production by the acid-tolerant fungus 

Scytalidium acidophilum from acid hydrolysates 

of waste paper. Applied and Environmental 

Microbiology, 43(3):643-64. 

Kim J.K. and Lee B.K., 2000. Mass production of 

Rhodopseudomonas palustris as diet for 

aquaculture. Aquacultural Engineering, 23:281-

293. 

Konlani S., Delgenes J.P., Moletta R., Traore A. 

and Doh A., 1996. Optimization of cell yield of 

Candida krusei SO1 and Saccaromyces sp, 

LK3G cultured in sorghoum hydrolysate. 

Bioresource Technology, 57:275-281. 

Kuhad R.C., Singh A., Tripathi K.K., Saxena 

R.K. and Eriksson K-E. L., 1997. 

Microorganisms as an alternative source of 

protein. Nutrition Reviews, 55: 65-75. 

Kurbanoglu E.B. and Algur O.F., 2002. Single-

cell protein production from ram horn 

hydrolysate by bacteria. Bioresource 

Technology, 85:125-129.  

Laborb J.M., Dwek C., Ratomahenina R., Pina 

M., Graille J. and Galzy P., 1989.  Production 

of single cell protein from palm oil using 

Candida rugosa. Mircen Journal, 5:517-523.    

Lee  B.K. and Kim J.K., 2001. Production of 

Candida utilis biomass on molasses different 

culture types. Aquaculture Engineering, 25:111-

124. 

Lunar A.N., Craig S.R. and Mclean, 2006. 

Replacement of fish meal in cobia (Rachycentron 

canadum) diets using an organically certified 

protein. Aquaculture, 257:393-399. 

Mahat M.S. and Macrae I.C., 1992. Rhizopus 

oligosporus  grown   on   natural   rubber   waste 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

57
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

89
.1

9.
4.

3.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

26
-0

6-
19

 ]
 

                             9 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


     
serum for production of single cell protein: A 

preliminary study. World Journal of 

Microbiology & Biotechnology, 8:63-64. 

McNairney J., 1984. Modification of a novel 

protein product. Journal of Chemistry 

Technology & Biotechnology, 34B:206-214. 

Menden E. and Cremer H.D., 1970. Laboratory 

methods for the evaluation of change in protein 

quality. In: (A.A. Alnanes ed.), Newer methods 

of nutritional biochemistry with application and 

interpretation. Academic Press, New York, USA. 

pp.123-161.  

Molck A.M., Poulsen M., Christenswn H.R., 

Lauridsen S.T. and Madsen C., 2002.  

Immunoticity of nucleic acid reduced bioprotein-

a bacterial derived single cell protein-in Wistar 

rats, Toxicology, 74:183-200

 

Nigam J.N., 2000. Cultivation of Candida 

langeronii in sugar cane bagassa hemicellulosic 

hydrolyzate for the production of single cell 

protein. World Journal of Microbiology & 

Biotechnology, 16:367-372. .                                                                                                                                  

Norziah M.H. and Ching C.Y., 2000. Nutritional 

composition of edible seaweed Gracilaria 

chaggi. Food Chemistry,  68:69-76. 

Patil R.S., Ghormade V. and Deshpande M.V., 2000. 

Chitinolytic enzymes: An exploration. Enzyme 

Microbiology & Technology, 26:473-483. 

Puissant C. and Houdebine L., 1991. An 

improvement of the single method of isolation by 

acid guanidinium thiocyanate phenol-chloroform 

extraction. Biotechniques, 8:148-149. 

Rajoka M.I., 2005. Production of single cell protein 

through fermentation of a perennial grass grown 

on saline lands with Cellulomonas biazotea. 

World Journal of Microbiology & Biotech-

nology, 21:207-211.  

Rajoka M.I., Khan S.H., Jabbar M.A., Awan 

M.S. and Hashmi A.A., 2006.  Kinetics of batch 

single cell protein production from rice polishing 

with Candida utilis in continuosly aerated tank 

reactor. Bioresource Technology, 96:934-1941. 

Riviere J., 1977. Microbial proteins. In: (M.O. Moss 

and J.E. Smith eds.), Industrial applications of 

microbiology. Surrey University Press. pp.105-

149. 

Schultz N., Chang L. and Hauck A., 2006. 

Microbial production of single cell protein 

from deproteinized whey concentrates. Applied 

Microbiology and Biotechnology, 69:515-520.  

Shipman R.H., Kao I.C. and Fan L.T., 1975. Single-

cell protein production by photosynthetic bacteria 

cultivation in agricultural by-products. Biotech-

nology, 17:1561 1570. 

Shojaosadati S.A., Khalilzadeh R., Jalilzadeh A. and 

Sanaei H.R., 1999. Bioconversion of molass 

stillage to protein as an economic treatment of this 

effluent. Resource, Conversion and Recycling, 

27:125-138. 

Soeder C.J., 1978. Biochemical aspects of single 

cell protein. In: (J. Adler-Nissen,  B.O. Eggum 

and H.S. Olsen eds.), Biochemical aspects of 

new protein food, 44. Pergamon Press. Oxford, 

11th meeting,  Kopenhagen. pp.63-72.  

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

57
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

89
.1

9.
4.

3.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

26
-0

6-
19

 ]
 

                            10 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


   
Stottrup J.G. and Mcevoy L.A., 2003. Live feeds 

in marine aquaculture. Blackwell Science Ltd, 

UK. pp.322-333. 

  Yazdian F., Hajizadeh S., Shojaosadati S.A., 

Khalilzadeh R., Jahanshahi M. and Nosrati 

M., 2005. Production of single cell protein 

from natural gas: parameter optimization and 

RNA evaluation. Iranian Journal of 

Biotechnology, 3:235-242.  

Zhang Z.Y., Jin B., Bai Z.H. and Wang X.Y., 

2008. Production of fungal biomass protein 

using microfungi from winery wastewater 

treatment. Bioresource Technology, 99: 3871-

3876.      

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

57
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

89
.1

9.
4.

3.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

26
-0

6-
19

 ]
 

                            11 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109957
https://dor.isc.ac/dor/20.1001.1.10261354.1389.19.4.3.7
http://isfj.ir/article-1-127-en.html


 Iranian Scientific Fisheries Journal                                                               Vol. 19, No. 4, Winter 2011 

32 
 

*corresponding author 

 

 

Production of single cell protein from stickwater of kilka fish meal 

factory using Lactobacillus acidophilus and Aspergillus niger 
Bebekam S.; Abedian A.M.* and Younesi H. 

aabedian@modares.ac.ir 

Faculty of Natural Resources and Marine Sciences, Tarbiat Modares University,  

P.O.Box: 64414-356  Noor, Iran 

Received: July 2010              Accepted: January 2011 

 
Keywords: Biomass, Microorganism, Stickwater, Amino acids 

 
Abstract 

We investigated production of single cell protein (SCP) from stickwater of kilka fish meal 
factory as medium using Lactobacillus acidophilus and Aspergillus niger. Stickwater was 
used instead of the standard media of bacterium and fungus in a batch culture method. 
Amount of biomass, COD, RNA and protein in the bacterium and fungus in control and 
stickwater treatments were investigated. In maximum growth time, amino acids profile of the 
bacterium and fungus were measured and compared between treatments. Bacterial biomass 
production in the control and stickwater treatments were 3.16 and 5.12g/l, COD reduction was 
33270 and 53330mg/l, the measured RNA were 15.27% and 15.04%, the amount of protein 
were 71.13% and 68.37%, respectively. The difference between bacterium and fungus 
biomass production was slight. We found that the amount of the fungus biomass in control 
and stickwater were 6.31 and 7.28g/l, COD reduction were 47800 and 55200mg/l, RNA was 
9.36% and 9.09%, the amount of protein were 51.36% and 48.66%, respectively. In both 
bacterium and fungus, the maximum and minimum amount of amino acid of the control and 
stickwater was glutamic acid and methionin. The amount of methionin in bacterium was not 
different with fish meal and FAO reference and in fungus was a little lower than FAO 
reference. According to the results, application of pure stickwater was suitable for production 
of Lactobacillus acidophilus and Aspergillus niger. 
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