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Table 1: Phytochemical contents (mg/100g) of extracts from 
fermented African locust beans 

   

Phenol 41.8 ± 0.1 33.7 ± 0.3 

Flavonoids 19.4 ± 0.5 12.3 ± 0.2 

Saponin 16.7 ± 0.1 5.0 ± 0.0 

Alkaloids 22.9 ± 0.0 17.6 ± 0.3 

Steroids 6.9 ± 0.8 0.8 ± 0.0 

Terpenoids 10.0 ± 0.0 8.0 ± 0.0 

Cardiac glycosides 3.3 ± 0.0 1.2 ± 0.0 
Values are mean of triplicates ± standard deviation.  NE: n-hexane extract and AE: 
aqueous extract. 

Figure 1: Peaks of bioactive compounds present in oil from 
fermented locust bean. 



   

 

 

 

 Table 2: Bioactive compounds in oil from fermented African locust    
 bean using Gas chromatography-mass spectrometry  
 

 
  

1 7.28 3.93 
1,3-dimethyl-p-

Xylene C6H4(CH3)2 106.17 

2 8.23 1.55 0-Xylene C8H10 106.17 

3 11.19 2.84 1-ethyl-3-methy-
Benzene C9H12 120.19 

4 11.48 1.35 1,2,3-trimethyl-
Mesitylene C9H11NO2 120.19 

5 12.51 4.04 1,2,4-trimethyl-
Benzene C9H12 120.19 

6 13.67 1.26 
1,2,3-trimethyl-

Benzene C9H12 120.19 

7 16.27 1.75 p-Cymene C10H14 134.21 

8 18.69 1.83 1-methyl-2-(2-
propenyl)-Benzene C11H14 146.23 

9 19.89 1.31 Azulene C10H8 128.17 

10 23.83 1.54 
2-methyl-

Naphthalene C11H10 142.20 

11 38.79 9.58 
n-Hexadecanoic 

acid C16H32O2 256.40 

12 39.89 41.80 
9,12-

Octadecadienoic 
acid 

C18H32O2 280.45 

13 40.01 10.97 Pentadecanoic 
acid C15H30O2 242.39 

14 40.13 4.54 7-methyl-9,12-
Octadiene C9H16 316.26 

15 41.18 11.71 Ricinoleic acid C18H38O3 298.46 
 

 
Table 3: Inhibition zones (mm) displayed by extracts from 
fermented African locust beans against pathogenic bacteria at 10 
mg/mL 
 

 

Escherichia coli 9.0 ± 0.0 7.0 ± 0.5 17.0 ± 0.2 

Shigella dysenteriae 10.0 ± 0.1 5.0 ± 0.1 22.0 ± 0.1 

Methicillin-resistant 
Staphylococcus aureus 8.0 ± 0.0 10.0 ± 0.5 11.0 ± 0.0 

Pseudomonas aeruginosa 10.0 ± 0.1 0.0 17.0 ± 0.0 

Salmonella typhi 9.0 ± 0.2 5.0 ± 0.2 9.0 ± 0.2 

Citrobacter braakii 8.0 ± 0.0 7.0 ± 0.0 19.0 ± 0.0 

Aeromonas hydrophilia 9.0 ± 0.2 6.0 ± 0.2 17.0 ± 0.3 

Enterobacter aerogenes 10.0 ± 0.0 4.0 ± 0.0 21.0 ± 0.0 

Klebsiella oxytoca 7.0 ± 0.0 0.0 22.0 ± 0.0 

Klebsiella pneumoniae 14.0 ± 0.1 8.0 ± 0.1 18.0 ± 0.1 

Aspergillus flavus 10.0 ± 0.5 8.3 ± 0.0 16.0 ± 0.0 

Aspergillus niger 7.0 ± 0.0 6.0 ± 0.0 19.0 ± 0.0 

Aspergillus fumigatus 5.0 ± 0.2 8.0 ± 0.0 18.0 ± 0.2 

Candida albicans 5.0 ± 0.0 0.0 ± 0.0 22.0 ± 0.1 

Values are means of triplicates ± standard deviation.  NE: n-hexane extract and AE: 
aqueous extract 

Table 4: Minimum inhibitory and bactericidal concentrations 
(mg/mL) for extracts of fermented African locust beans against 
microorganism 

 

Escherichia coli 5.0 10.0 10.0 20.0 

Shigella dysenteriae 2.5 10.0 5.0 20.0 
Methicillin-resistant 
Staphylococcus aureus 5.0 5.0 10.0 50.0 

Pseudomonas aeruginosa 2.5 0.0 5.0 0.0 

Salmonella typhi 5.0 10.0 10.0 20.0 

Citrobacter braakii 5.0 10.0 10.0 20.0 

Aeromonas hydrophilia 5.0 10.0 10.0 20.0 

Enterobacter aerogenes 5.0 10.0 10.0 25.0 

Klebsiella oxytoca 10.0 0.0 20.0 0.0 

Klebsiella pneumoniae 5.0 10.0 10.0 20.0 

Aspergillus flavus 5.0 10.0 10.0 25.0 

Aspergillus niger 10.0 10.0 20.0 50.0 

Aspergillus fumigatus 10.0 10.0 20.0 50.0 

Candida albicans 10.0 10.0 20.0 50.0 
NE: n-hexane extract and AE: aqueous extract 

 

 

 



   

 

 

 

 

Table 5: Hematological parameters of rats infected with microorganisms and treated with extracts from fermented African locust beans 

CN 1 31.0 ± 0.0 10.3 ± 0.0 5.0 ± 0.0 3.4 ± 0.0 33.2 ± 0.0 90.1 ± 0.0 3.0 ± 0.0 
CN 2 20.0 ± 0.0 6.8 ± 0.1 14.8 ± 0.0 2.4 ± 0.0 33.5 ± 0.0 82.3 ± 0.0 2.5 ± 0.0 
CN 3 18.0 ± 0.0 9.4 ± 0.0 11.8 ± 0.1 2.1 ± 0.0 33.6 ± 0.0 81.5 ± 0.0 2.6 ± 0.0 
CN 4 17.2 ± 0.0 7.5 ± 0.1 12.7 ± 0.0 2.1 ± 0.0 33.2 ± 0.1 81.7 ± 0.0 2.5 ± 0.0 
AQ 1 30.0 ± 0.1 9.4 ± 0.0 5.4 ± 0.0 3.2 ± 0.0 33.6 ± 0.0 88.9 ± 4.0 3.0 ± 0.0 
HEX 1 26.0 ± 0.5 5.4 ± 0.0 5.9 ± 0.0 3.0 ± 0.0 33.8 ± 0.0 89.2 ± 0.1 2.9 ± 0.0 
AQ 2 38.0 ± 0.0 12.6 ± 0.0 5.4 ± 0.0 4.2 ± 0.0 33.2 ± 0.0 90.1 ± 2.0 3.0 ± 0.0 
HEX 2 24.0 ± 0.0 8.0 ± 0.7 4.8 ± 0.1 5.4 ± 0.0 33.3 ± 0.0 90.3 ± 2.0 3.0 ± 0.0 

Key:  PCV-packed cell volume, Hb-Hemoglobin, WBC-white blood cell, RBC-red blood cell, MCHC- mean corpuscular hemoglobin concentration, MCV- mean corpuscular volume, 
MCH- mean corpuscular hemoglobin, CN 1: Rat not infected but fed basal diet and water, CN 2: rat infected with Aspergillus flavus but not treated, CN 3: rat infected with Klebsiella 
pneumoniae but not treated, CN 4: rats infected with Methicillin-resistant Staphylococcus aureus but not treated, HEX 1: Rat infected with Klebsiella pneumoniae and treated with n-
hexane extract of fermented locust bean, AQ 1: Rats infected with Methicillin-resistant Staphylococcus aureus and treated with aqueous extract of fermented locust bean, HEX 2: rats 
infected with Aspergillus flavus and treated with n-hexane extract of fermented locust bean, AQ 2: rats infected with Aspergillus flavus and treated with aqueous extract of fermented 
locust bean. 

 Table 6: Differential white blood cell count (%) of rats infected and treated with extracts from African Locust beans 

CN 1 55.0 ± 7.3 41.0 ± 0.5 2.0 ± 0.0 1.0 ± 0.0 0.0 
CN 2 61.0 ± 9.4 36.0 ± 0.0 1.0 ± 0.0 1.0 ± 0.0 0.0 
CN 3 43.0 ± 5.7 49.0 ± 5.0 1.0 ± 0.0 1.0 ± 0.0 0.0 
CN 4 52.6 ± 3.1 45.3 ± 7.2 1.0 ± 0.0 1.0 ± 0.0 0.0 
AQ 1 57.0 ± 4.7 37.0 ± 5.7 2.0 ± 0.0 1.0 ± 0.0 0.0 
HEX 1 47.0 ± 7.1 49.0 ± 7.7 1.0 ± 0.0 1.0 ± 0.0 0.0 
AQ 2 56.0 ± 8.2 38.0 ± 7.0 3.0 ± 0.0 2.0 ± 0.0 0.0 
HEX 2 54.0 ± 5.7 40.0 ± 0.0 1.0 ± 0.0 2.0 ± 0.0 0.0 

Values are means of triplicate determinations ± standard error. Keys: CN 1: Rat not infected but fed with the normal diet and water, CN 2: rat infected with Aspergillus flavus but not 
treated, CN 3: rat infected with Klebsiella pneumoniae but not treated, CN 4: rats infected with Methicillin-resistant Staphylococcus aureus but not treated, HEX 1: Rat infected with 
Klebsiella pneumoniae and treated with n-hexane extracts of fermented locust bean, AQ 1: Rats infected with Methicillin-resistant Staphylococcus aureus and treated with aqueous 
extract of fermented locust bean, HEX 2: rats infected with Aspergillus flavus and treated with n-hexane extract of fermented locust bean, AQ 2: rats infected with Aspergillus flavus 
and treated with aqueous extract of fermented locust bean. 
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