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Abstract 

High cost of electricity and rapid spoilage experienced in fish is of great concern in Nigeria. Frozen fish 
(Micromesistius potassou) was obtained from a major cold room within Ilaro metropolis. Fish samples were treated 

with ginger powder Zingiber officinale, 2.5%, 5%, 7.5% and 10%  for 30 minutes and smoked dried using a 

smoking kiln. Untreated fish was designated as the control. Samples were stored for six weeks and examined for 

microbiological status and sensory properties. Fungi and bacteria growths were not detected in the fish sample 
treated with ginger powder at week zero 0 (baseline) except in the untreated. The bacteria organisms identified were 

Staphylococus saprophyticus, Bacillus subtili, Escherichia coli, Staphylococus aureus, Proteus specie and 

pseudomonas fluorescence, while the fungal organisms identified were Aspergilus niger, Penicillium species and 

Fusarium oxysporum. The result showed that lower counts of Fungi and bacteria were peculiar to samples treated 

with higher concentrations of ginger powder during storage. There was significant decrease in the sensory scores for 
appearance, taste, aroma and overall acceptability of the stored Micromesistius potassou at week1 the first week of 

storage. From the third week to the fifth week of storage, all the smoked Micromesistius potassou with different 

concentrations of ginger powder were completely disliked by the sensory panelist. In conclusion, ginger powder 
showed antimicrobial benefits in smoked panla fish during storage at room temperature, hence has the potential to 

extend the shelf -life of fish and fish products.   
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Introduction  

Fish is a major source of food for human, providing significant portion of the protein intake in the diets of a large 

proportion of the people, particularly so in the developing countries. Fish is a cheap source of animal protein, with 

little or no religious rejection, which gives it an advantage over pork or beef (Eyo, 2001). It is tender and more 

digestible compared to beef, chicken and mutton, fish has higher level of essential sulphur-containing amino acid 

such as Cysteine Methionine and lysine, which are limiting in some legume and most cereal products (Paul & 

Southgate, 1999). Fish and fisheries products are among the most perishable commodities worldwide, mostly due to 

microbial spoilage. About one-third of the world’s food production is lost annually as a result of microbial spoilage 

(Omojowo et al., 2010). 

 

Various food preservation techniques have been utilized to improve microbial safety and extend the shelf life of fish 

in general, including freezing, chemical preservation, salting, and smoking (Nickelson et al., 2001). Smoking is the 

process through which volatile substances from combustion of wood penetrates fish or meat flesh (Salan et al., 

2006). The heat generated as a result of smoking dehydrate, inhibits bacterial growth, retard enzymatic actions, add 

aroma, taste and color on processed fish, but its quality can deteriorate during storage due to lipid-oxidation and 

microbial growth. Fish spoilage stability remains a serious factor affecting fish supply in Nigeria. (Omojowo et al., 

2010 ) reported that 40% of the total Catch in Nigeria is lost annually due to improper storage and inadequate 

preservation techniques. The reason for fish smoking has proven relevant to prolonging shelf-life, enhancing flavor, 

storing for lean season and increasing protein availability to people throughout the year (Kumolu - Johnson & 

Ndimele 2011). Spices (ginger and alligator pepper) are edible part materials that possesses antioxidative, antiseptic 
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and bacteriostatic properties and they are added to food to delay the onset of deterioration such as rancidity 

(Omojowo et al., 2010). 

 

Ginger, the botanical name Zingiber is derived from the ancient Hindu Language meaning “Horn-Shaped” in 

reference to the protuberances on the root, which is the part of the plant used both in cooking and in medicine. 

Technically, however, it is the knotted and branched rhizome (Underground stem) that is really used, even though it 

is commonly called the root (Erkan & Ozden, 2007). Ginger, In addition to contributing taste and aroma to foods 

also contain a variety of bioactive substances which are of considerable use from the standpoint of food science and 

technology. This may be used singly or in combination with some act synergistically to control spoilage of foods. 

These have made it to be used as bio preservative (Yanishlieva et al., 2006). Recently, use of plant extracts as 

natural antioxidants has gained increasing interest, because of the global trend of restriction in the use of synthetic 

substances, hence the main objective of this study is to evaluate the effects of different concentrations of ginger on 

the microbial load, shelf life and organoleptic acceptability of smoked dried   Micromesistius potassou fish 

 

 Materials and Methods 

 

Sample Collection 

Samples of Micromesistius potassou were collected from Tower frozen food aseptically by wrapping in Aluminium 

foil at the point of purchase and then kept in Plastic Sterile Container with cover and then transported to 

Microbiology laboratory for analysis. The ginger used was purchased from a retailer at “Sayedoro” market in Ilaro, 

Ogun State. 

 

Preparation of the Ginger 

The fresh ginger samples was dried in an oven at a temperature of 50
o
c for 48hours after which it was allowed to 

cool and then ground using a hammer mill, the ginger was wrapped in aluminium foil and autoclaved at 121
0
c for 

15minutes (Omojowo et al., 2010). 

 

Preparation of the Fish Samples: 

 The fish samples were headed, gutted and washed with water and were divided into five groups. The first, Second, 

third and fourth group were soaked in 2.5%, 5%, 7.5% and 10% ginger solutions respectively. The fifth group 

however, were soaked in sterile distilled water for 30mins at ambient temperature. (29 -35
0
c). The fish samples were 

placed on a smoking kiln and smoked with charcoal, the initial smoking temperature was low to prevent surface 

drying of the fish sample, the sample was cooled for 30mins, Packaged in bulk and stored at room temperature of 

(28 – 30
0
c) for six weeks. Samples were subjected to micro biological and sensory evaluations. (Omojowo & Ibitoye 

2010). 

 

Preparation of Media 

All culture media were prepared according to manufacturer specification and autoclaved at 121
0
c for 15mins. 

 

Sterilization 

Autoclavable materials such as agar and broth were aseptically sterilized in an autoclave at 121
0
c for 15minutes, 

Glassware and other metal apparatus such as Spatula and Forceps were sterilized using Hot air oven, at a 

temperature of 160
0
C for one Hour. The wire loops were sterilized by heating in the blue flame of the burnsen 

burner, until red hot and allowed to cool before use, 70% alcohol was used to swab the work bench area to prevent 

contamination. 

 

Microbiological analysis 

Serial dilutions of samples were done, pour plate techniques were used to enumerate and isolate the bacteria and 

fungi in the samples, 1g of the fish samples were aseptically homogenized in 9ml of sterile distilled water (10
-1
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dilution). Serial dilutions of the homogenates were made to 10
-2

, 10
-3

, 10
-4

, 10
-5

 and the dilution 5 was plated in 

replicate using Nutrient Agar for Total Bacterial Count and Saboroud Dextrose Agar (S.DA) plus chloramphenicol 

was used for fungal count (Cruickshank et al., 1975). 

 

Total Bacteria Count 

Estimation of total bacteria count in the fish samples were done according to the method of Hedges (2002). 

 

Test Procedure 

1g of the sample (Micromesistius potassou ) was thoroughly homogenize in 9ml of sterile distilled water, five sterile 

test tubes containing 9ml sterile distilled water were arranged in the test-tube rack, 1ml from the initial dilution was 

serially diluted into the five test-tubes, 1ml of dilution 10
-5 

for each sample was pipetted into the sterile petri-dishes, 

molten medium was poured into the plates and allow to solidify, the plates were inverted and incubated at 37
0
c for 

24 hours, the bacteria colonies were counted using colony counter and estimated accordingly. 

 

Total Coliform Count 

1ml of dilution 10
-5

 for each sample was pipetted and dispensed into the sterile petri-dishes, molten medium 

(MacConkey agar) were poured into the plates and allowed to solidify, the plates were inverted and incubated at 

35
0
c for 24 hours. 

 

Total Fungi Count 

Saboroud Dextrose agar was used for the isolation of fungi, This was done by weighing an amount of S.D.A and 

dissolve in distilled water, after which it was sterilized at 121
0
c for 15 minutes in the autoclave, 1ml of dilution 10

-5 

was pipetted and dispensed into the sterile petri-dishes, the molten medium (S.D.A) was inverted and incubated at 

28
0
c for a period of four days (Cruickshank et al., 1975). 

 

Biochemical Characterization of Bacteria Isolates 

The bacterial isolates were identified using biochemical characterization such as Gram staining techniques, catalase, 

oxidase, urease, coagulase and hydrogen sulphide test. 

 

Organoleptic Assessment 

Subjective evaluations of product quality was carried out in accordance with Ihuahi et al.,(2005) by experienced 

panel composed of five (5) coded samples accompanied by questionnaire was presented to panelist, quality 

attributes studied include appearance, colour, flavour, taste and overall acceptability. Panel members scored all 

factors on a 5-point Hedonic scale as depicted in the scoring sheet. 

 

Results 

 

Microbial qualities of smoked dried Micromesistius  potassou  (panla)  fish with different concentrations of 

ginger powder 

The Microbial qualities (Total bacteria and fungi count) of smoked dried Micromesistius  potassou (panla) fish with 

different concentrations of ginger powder is represented in Table 1. Total bacterial count was not detected in the 

freshly prepared smoked samples except the smoked dried, ginger spiced Panla fish with 0% ginger which had a 

total bacterial counts of 0.05 logcfu/g. Fungal growth  was not detected for all the sample.  

 

Sensory properties of smoked dried Micromesistius  potassou  (panla) fish with different concentrations of 

ginger powder 

The sensory properties of smoked dried Micromesistius potassou (panla) fish with different concentrations of 

ginger is presented in Table 2. The appearance of the smoked Panla  fish are not significantly different (p≥0.05) 

with values that ranged from 4.01 to 4.27  in which smoked Panla fish with 7.5% ginger had the lowest while that of 
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5% ginger had the highest. The taste, aroma and overall acceptability of the smoked fish are significantly different 

(p≤ 0.05) with values that ranged from 2.91 to 4.42, 3.58 to 4.10 and 3.91 to 4.97, respectively, in which the smoked 

Panla fish with 0% ginger had the highest and smoked Panla fish with 10% ginger had the lowest.  

 

Table 1: Microbial qualities of smoked Micromesistius potassou (panla) fish with different concentration of 

ginger powder 

 

 Concentrations Total bacterial count in panla 

(logcfu/g) 

Total fungal count in 

Panla (log cfu/g) 

 0% 0.05 ND 

 2.5% ND ND 

panla 5% ND ND 

 7.5% ND ND 

 10% ND ND 

 

 

ND: Not Detected 

 

Table 2: Sensory properties of smoked Micromesistius potassou (Panla) fish with different concentration of 

ginger powder 

 

 Samples Appearance Taste Aroma Overall acceptability 

Panla 0% 4.21±0.62
a
 4.42±0.42

e
 4.10±0.89

c
 4.97±0.12

d
 

 2.5% 4.11±0.67
a
 4.22±0.31

d
 4.08±0.02

c
 4.51±0.54

c
 

 5% 4.27±1.02
a
 3.25±0.52

c
 3.81±0.65

b
 4.04±0.02

b
 

 7.5% 4.01±0.51
a
 3.21±0.11

b
 3.84±0.72

b
 4.16±0.63

bc
 

 10% 4.17±1.02
a
 2.91±0.11

a
 3.58±0.02

a
 3.91±0.54

a
 

Values represent mean ± and standard deviation of duplicate determinations, Means with the same superscript 

within the column are not significantly different (p≤ 0.05) 

 

 There was significant differences (p˂0.05) in the taste, aroma and overall acceptability within the smoked samples 

with 0%, 2.5%, 5%, 7.5% and 10% concentration of ginger while the appearance of the smoked fish are not 

significantly different (p≥0.05) within the samples. This result implies that concentration of ginger powder on the 

smoked fish had a significant effect on the sensory score for taste, aroma and overall appearance. Also, as the 

concentration of the ginger powder increases there was a decrease in the sensory score for taste, aroma and overall 

acceptability.  

 

Microbial qualities of smoked Micromesistius potassou (panla) with different concentration of ginger powder 

during storage.  

 It was observed that the higher the ginger powder concentration the lower the fungi and bacteria counts. There were 

significant differences (p˂0.05) in the total fungal and bacterial count of the smoked Panla fish with different 

concentrations of ginger powder at the 1
st
 week of storage in which the smoked Panla fish with 2.5% ginger had the 

lowest count while smoked Panla fish with 0% ginger had the highest. A significant increase was observed in the 
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total fungi and bacteria count from 1
st
 to 5

th
 week of storage in which smoked Panla fish with 0% ginger had the 

highest.  

 

Sensory properties of smoked Micromesistius potassou (Panla) with different concentration of ginger powder 

during storage 

The sensory properties of the smoked (Panla) fish with different concentration of ginger powder during storage is 

presented in Table 3 below. 

 

Table 3: The effects of storage period and sample treatment on the sensory attributes of smoked Micromesistius 

potassou (panla)  

 Samples Appearance Taste Aroma Overall 

acceptability 

1 week 0%ginger 2.61±0.62
a
 2.02±0.42

b
 1.10±0.89

a
 1.97±0.12

b
 

 2.5% ginger 2.67±1.02
a
 2.05±0.52

b
 1.11±0.65

a
 1.04±0.02

a
 

 5% ginger 2.31±0.51
b
 2.11±0.11

b
 1.14±0.72

a
 1.96±0.63

b
 

 7.5% ginger 2.31±0.67
c
 2.22±0.31

c
 1.18±0.02

a
 1.11±0.54

a
 

 10% ginger 2.11±0.67
c
 1.91±0.67

a
 1.11±0.67

a
 1.11±0.67

a
 

  

3 weeks 0%ginger 1.00±0.33
a
 1.00±0.33

a
 1.00±0.33

a
 1.00±0.33

a
 

 2.5% ginger 1.00±0.33
a
 1.00±0.33

a
 1.00±0.33

a
 1.00±0.33

a
 

 5% ginger 1.00±0.33
a
 1.00±0.33

a
 1.00±0.33

a
 1.00±0.33

a
 

 7.5% ginger 1.00±0.33
a
 1.00±0.33

a
 1.00±0.33

a
 1.00±0.33

a
 

 10% ginger 1.00±0.33
a
 1.00±0.33

a
 1.00±0.33

a
 1.00±0.33

a
 

  

5 weeks 0%ginger 1.00±0.33
a
 1.00±0.33

a
 1.00±0.33

a
 1.00±0.33

a
 

 2.5% ginger 1.00±0.33
a
 1.00±0.33

a
 1.00±0.33

a
 1.00±0.33

a
 

 5% ginger 1.00±0.33
a
 1.00±0.33

a
 1.00±0.33

a
 1.00±0.33

a
 

 7.5% ginger 1.00±0.33
a
 1.00±0.33

a
 1.00±0.33

a
 1.00±0.33

a
 

 10% ginger 1.00±0.33
a
 1.00±0.33

a
 1.00±0.33

a
 1.00±0.33

a
 

Values represent mean and standard deviation of duplicate determinations, Means with the same superscript within 

the columns are not significantly different (p≤ 0.05) 

 

There was a significant (p≤0.05) decrease in the sensory scores for appearance, taste aroma and overall acceptability 

for the stored Panla fish at the 1
st
 week of storage with values that ranged from 2.11 to 2.67, 1.91 to 2.05, 1.11 to 

1.18 and 1.11 to 1.97, respectively. From the 3
rd

 week to the 5
th

 week of storage, all the smoked Panla and Shawa 

fish samples with different concentrations of ginger powder was completely disliked by the sensory panelists 

 

Identification and occurrence of bacteria isolates obtained from stored Micromesistius potassou (panla) fish 

smoked with different concentration of ginger powder 

From the result of the biochemical reaction test carried out on the fish sample, the following bacteria organisms 

where identified:  Staphylococcus saprophyticus, Bacillus subtilis, Bacillismycoides, Escherichia coli, 

Staphylococcus aureus, Proteus species and Pseudomonas fluorescence 

 

Identification and occurrence of fungi isolates obtained from Micromesistius potassou (Panla) fish smoked 

with different concentration of ginger powder during storage 

The fungi organisms identified were Aspergilusniger, Penicillium species, Fusariumoxysporum, 

Alternariaalternaria and Aspergilusfuigatus.  The occurrence of the fungi isolate obtained from the stored (Panla) 



              Proceedings of the 2
nd

 International Conference, The Federal Polytechnic, Ilaro, 10
th

 – 11
th

 Nov., 2020 

 

806  Idayat Oladamola Ilesanmi & Bukola Omoze Adeosun 

fish smoked with different concentration of ginger powder during storage is presented in Table4 below. 

Aspergilusniger was present in Panla fish during storage 

Table 4: Occurrence of fungi isolate obtained from stored blue whiting (panla) fish smoked with different 

concentration of ginger powder 

 Sample Aspergilus 

niger 

Penicillium 

species 

Fusarium 

oxysporum 

Alternaria 

alternaria 

Aspergilus 

fuigatus 

Wee

k 1 

0% ginger + - - - - 

 2.5%ginge

r 

+ - - - - 

 5%ginger + - - - - 

 7.5%ginge

r 

+ - - - - 

 10%ginger + - - - - 

  

Wee

k 2 

0% ginger + - - - - 

 2.5%ginge

r 

+ - - - - 

 5%ginger + - - - - 

 7.5%ginge

r 

+ - - - - 

 10%ginger + - - - - 

  

Wee

k 3 

0% ginger + - - - - 

 2.5%ginge

r 

+ + - - - 

 5%ginger + - - - - 

 7.5%ginge

r 

+ - - - - 

 10%ginger + - - - - 

  

Wee

k 4 

0% ginger + - + - - 

 2.5%ginge

r 

+ + - - - 

 5%ginger + - - - - 

 7.5%ginge

r 

+ + - - - 

 10%ginger + - - - - 

  

Wee

k 5 

0% ginger + - + - - 

 2.5%ginge

r 

+ + - + - 

 5%ginger + - - - - 
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 7.5%ginge

r 

+ + - - - 

 10%ginger + + - - - 

Positive sign (+) indicate Present while Negative sign (-) connotes not Presen
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Discussion 

Total fungi and bacteria count not detected in the fish samples immediately at processing could be attributed to 

good manufacturing practices such as handling, good quality water, hygienic practices, heat of smoking, suitable 

material for packaging, healthy environmental condition (Okigbo, 2003; Ogeihor & Ikenebomeh, 2005; Amadi 

& Adebola, 2008). Oluborode et al., 2013) reported that smoking caused a decrease in total microbial count by 

an average of 94.7% of the original number in dogfish fillets. 

 

The rate of increase and value of the total fungi and bacteria count obtained in this study are within the values 

1.65 to 2.28 cfu/g and 0.70 to 1.35 cfu/g reported by Idris et al., 2010) also This result shows that the higher the 

concentration of ginger the higher the anti-fungal effects. This result agrees with earlier results of (Negbenebor 

et al., 1996) where ginger powder individually reduced the fungal loads of smoked fish. This results also 

indicates that the ginger which is a natural spice clearly have anti- fungal properties that can compare with 

synthetic antimicrobial agents like Potassium sorbate, Citric acid and Sodium metabisulphite which are anti-

fungal agents as reported earlier (Omojowo et al., 2008), Omojowo et al., 2009a, Omojowo et al., 2009b). 

 

Mold rather than bacterial growth is the major problem in this type of product because of its low water activity 

(Idris et al., 2010). The ability of the ginger powder to inhibit mold growth would in a way enhance the over-all 

quality of the product. Despite the antimicrobial effect of ginger powder, spoilage microbes and pathogens were 

still found in the smoked fish which can be attributed to the micro-flora of the storage environment. Exposing 

product to the dirty atmosphere attract coliform and other bio-aerosols (Barro et al., 2006). The storage 

environment if not aseptically done will contribute to the increase in the microbial load in the products. 

 

As shown, initial total bacteria counts (TBC) in all samples indicating very good fish quality, the value was 

found to increase (p < 0.05) to above7 log10 CFU/g in all treatments for 5 weeks of storage, which is the 

Maximal Permissible Limit (MPL) for TBC recommended (Ojagh et al., 2010) in all samples. The increase of 

TVC in fish flesh during storage has been demonstrated by Bahmani et al., 2011). The high levels of 

microorganisms shown on control samples from 1
st
 week of storage, resulted into significant differences 

(P<0.05) in TBC when compared with counterpart samples due to the strong antimicrobial activity of the organ 

sulfur compounds and other active components contained in garlic and ginger (Lu et al., 2011). 

  

TBC is the most common microbiological method aimed to detect and enumerate high proportion of the 

microbial population as possible. In practice, this usually means mesophilic, aerobic or facultative anaerobic 

bacteria, which account for the major part of the microflora in fish. A TBC method can only provide an estimate 

of the microbial population based on those cells that are recoverable under the test conditions. Some viable cells 

may not be recoverable by any existing method, while others may only grow at low temperatures, in the 

presence of specific growth factors, or in the absence of oxygen (Eulfort et al.,, 2004). 

 

The organoleptic evaluation of food products to any food processing technology is very important in 

determining the consumer acceptability (Mohamed et al., 2011). In the freshly smoked samples treated with 

2.5% ginger was not significantly (P>0.05) different from the control in terms of taste, aroma, appearance and 

overall acceptability However the samples treated with 2.5% ginger was slightly more accepted than the control. 

In all the treated samples however, the 2.5% ginger is significantly rated higher. Similar trend was reported by 

(Libata et al.,2010). For the 1
st
 week of storage, the taste panel rating for the ginger treated smoked fish were not 

significantly better than the untreated samples in all the parameters evaluated this was not in support with the 

report of (Kumolu-Johnson & Ndimele, 2011). The panelists score for the smoked Panla fish on the 3
rd

 and 5
th
 

week of storage is closely related to the flavor and degree of rancidity of the product. From the scores, the 

panelist detected rancid odor in the control sample. The detection of rancidity in the sample was as a result of 

increase in lipid oxidation, and this affected the flavor and overall acceptability of the smoked Panla fish. The 

overall acceptability scores decreased while the storage time increased in all the samples, and this agrees with 

the findings of (Idris et al., 2010). 
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Conclusion  

It can be concluded that ginger powder provides antioxidant and antimicrobial benefits to smoked Panla fish 

under room temperature. Therefore, it is suggested that g ginger, as a natural herb, could be used to extend the 

shelf life of fish products, providing the consumer with food containing natural additives, which might be seen 

more healthful than those of synthetic origin. Addition of ginger powder affected significantly the overall 

acceptability of smoked Panla fish but a concentration of 2.5% is generally accepted as compared to the control. 
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