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Abstract

Saade Abdalkareem Jasim, Walid Kamal Abdelbasset, Rustem Adamovich Shichiyakh, 
Sarmad Ghazi Al-Shawi, Ghulam Yasin, Abduladheem Turki Jalil, Yasir Salam Karim, Yasser Fakri Mustafa, 
Maryam Norbakhsh

The present study was conducted to investigate the probiotic role of the unicellular fungi,
Aspergillus niger on growth performance, immunity, haematology and digestive enzymes in
common carp, Cyprinus carpio. One non-supplemented group (T ) was considered as control
and two groups fed the fungi including T  (fish supplemented with diet containing 1 × 10  A.
niger) and T  (fish supplemented with diet containing 1 × 10  A. niger) considered as the
experimental treatments in three replicates. Fish were fed experimental diets for 60 days.
The survival rate and growth parameters (final length and weight, weight gain (%), thermal
growth coefficient (TGC), protein efficiency ratio and lipid efficiency ratio) significantly
increased in A. niger supplemented fish compared with control (p < 0.05). The values of FCR
(feed conversion ratio) and CF (condition of factor) significantly decreased after feeding
experiment in fish of T  and T  compared with control (p < 0.05). The plasma levels of
lysozyme and total immunoglobulin significantly elevated in A. niger supplemented groups
compared with control (p < 0.05). The RBC (red blood cell) counts, Hb (haemoglobin)
concentrations, MCH (mean corpuscular haemoglobin) and MCV (mean corpuscular volume)
values significantly increased in A. niger supplemented fish compared with control (p < 0.05).
The WBC (white blood cell) and Hct (haematocrit) value were higher in fish of T  compared
with control (p < 0.05). The number of neutrophils significantly increased in the treatment, T
compared with control (p < 0.05). Furthermore, the lymphocyte counts significantly
increased in A. niger supplemented fish compared with control (p < 0.05). The body
composition of fish showed increases in the fish dry matter and protein content and
decreases in lipid content of T  and T  groups compared with control (p < 0.05). The digestive

0

1
3

2
6

2 1

2

2

1 2

  Back

8/1/24, 6:33 PM Probiotic effects of the fungi, Aspergillus niger on growth, immunity, haematology, intestine fungal load and digestive enzymes of the …

https://onlinelibrary.wiley.com/doi/abs/10.1111/are.15890 1/17

https://onlinelibrary.wiley.com/journal/13652109
https://onlinelibrary.wiley.com/toc/13652109/2022/53/10
https://doi.org/10.1111/are.15890
https://onlinelibrary.wiley.com/authored-by/Jasim/Saade+Abdalkareem
https://onlinelibrary.wiley.com/authored-by/Jasim/Saade+Abdalkareem
https://onlinelibrary.wiley.com/authored-by/Jasim/Saade+Abdalkareem
https://onlinelibrary.wiley.com/authored-by/Jasim/Saade+Abdalkareem
https://onlinelibrary.wiley.com/authored-by/Jasim/Saade+Abdalkareem
https://onlinelibrary.wiley.com/authored-by/Abdelbasset/Walid+Kamal
https://onlinelibrary.wiley.com/authored-by/Abdelbasset/Walid+Kamal
https://onlinelibrary.wiley.com/authored-by/Abdelbasset/Walid+Kamal
https://onlinelibrary.wiley.com/authored-by/Shichiyakh/Rustem+Adamovich
https://onlinelibrary.wiley.com/authored-by/Shichiyakh/Rustem+Adamovich
https://onlinelibrary.wiley.com/authored-by/Shichiyakh/Rustem+Adamovich
https://onlinelibrary.wiley.com/authored-by/Al%E2%80%90Shawi/Sarmad+Ghazi
https://onlinelibrary.wiley.com/authored-by/Al%E2%80%90Shawi/Sarmad+Ghazi
https://onlinelibrary.wiley.com/authored-by/Al%E2%80%90Shawi/Sarmad+Ghazi
https://onlinelibrary.wiley.com/authored-by/Yasin/Ghulam
https://onlinelibrary.wiley.com/authored-by/Yasin/Ghulam
https://onlinelibrary.wiley.com/authored-by/Yasin/Ghulam
https://onlinelibrary.wiley.com/authored-by/Jalil/Abduladheem+Turki
https://onlinelibrary.wiley.com/authored-by/Jalil/Abduladheem+Turki
https://onlinelibrary.wiley.com/authored-by/Jalil/Abduladheem+Turki
https://onlinelibrary.wiley.com/authored-by/Jalil/Abduladheem+Turki
https://onlinelibrary.wiley.com/authored-by/Jalil/Abduladheem+Turki
https://onlinelibrary.wiley.com/authored-by/Karim/Yasir+Salam
https://onlinelibrary.wiley.com/authored-by/Karim/Yasir+Salam
https://onlinelibrary.wiley.com/authored-by/Karim/Yasir+Salam
https://onlinelibrary.wiley.com/authored-by/Mustafa/Yasser+Fakri
https://onlinelibrary.wiley.com/authored-by/Mustafa/Yasser+Fakri
https://onlinelibrary.wiley.com/authored-by/Mustafa/Yasser+Fakri
https://onlinelibrary.wiley.com/authored-by/Norbakhsh/Maryam
https://onlinelibrary.wiley.com/authored-by/Norbakhsh/Maryam
https://onlinelibrary.wiley.com/authored-by/Norbakhsh/Maryam
javascript:void(0)


Open Research 

DATA AVAILABILITY STATEMENT

The datasets generated during and/or analysed during the current study are available from the
corresponding author on reasonable request.

REFERENCES 

Abarike, E. D., Kuebutornye, F. K., Jian, J., Tang, J., Lu, Y., & Cai, J. (2019). Influences of immunostimulants
on phagocytes in cultured fish: A mini review. Reviews in Aquaculture, 11(4), 1219–1227.

View Web of Science® Google Scholar

Abid, A., Davies, S. J., Waines, P., Emery, M., Castex, M., Gioacchini, G., & Merrifield, D. L. (2013). Dietary
synbiotic application modulates Atlantic salmon (Salmo salar) intestinal microbial communities and
intestinal immunity. Fish & Shellfish Immunology, 35(6), 1948–1956.

View CAS PubMed Web of Science® Google Scholar

Abrunhosa, L., & Venâncio, A. (2007). Isolation and purification of an enzyme hydrolyzing ochratoxin a
from Aspergillus niger. Biotechnology Letters, 29(12), 1909–1914.

View CAS PubMed Web of Science® Google Scholar

enzymes (protease, trypsin, amylase, lipase and alkaline phosphatase), apparent protein ad
lipid digestibility significantly increased in response to dietary level of 1 × 10  A. niger
compared with control (p < 0.05). The supplementation of fish with A. niger also prompted
the load of the fungi in intestine (p < 0.05). The results of the present study confirmed the
probiotic role of A. niger in common carp, since it improved growth, immunity, digestion and
the fish haematology.
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