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Abstract  

The study evaluated the nutritional and microbial profile of five food condiments Brachytegiaurycoma (Achi), 

Detariummirocapum (ofor), Mucunasloani (ukpo

different markets. The total bacteria counts of the food thickening agent  ranged from 4.0x 10

Achi had the highest bacteria count. The Staphylococcus counts

x10
6,.

cfu/g. The Salmonella shigella counts ranged from 3.0x 10

Starch and Cocoyam
, 
but shigella was present in Ukpo, Fungal counts ranged 

when compared to the standards for food condiments which is 103 

Shigella(5%), Escherichia coli (20%), Staphylococcus spp(29%), Proteus spp (10%), Klebsiellaspp (

(18%). Staphylococcus spp had the highest frequency of occurrence due to its present on the skin, hands and mucous 

membrane. The presence of these organism indicates poor sanitary practices during the production process, however in 

order to improve the quality of these food thickening agents good sanitary practices must be adopted especially by the 

market sellers. 
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Introduction 

Thickening agents or thickeners can be defined as substances 

which when put into a mixture increase its viscosity without 

substantially changing other properties such as taste and aroma

Their seed flour has a sticky texture when used in soups, which 

is a desirable attribute necessary for the eating of garri, pounded 

yam, etc.
2
. Food thickeners or thickening agents can be utilized 

in food to take up the dampness of the sustenance without

changing its physicochemical compostion. There are distinctive 

sorts of food thickeners that are being utilized and this relies on 

the kind of nourishment and reason, for instance

utilized to make the food delicious, ,and have enhance and 

nutritive esteem. food thickener are significant sources starch, 

protein and fats. Food thickeners has a high protein content 

when contrasted with that of some significant protein sources 

like fish and pork
3
. There various kinds of thickening specialists 

accessible in Nigeria, which are for the most part Achi 

(Brachystegiaeurycoma), Ofor (Detariummicrocarpum), and 

Ukpo (Mucunaflagellipes) and so on, and are right now utilized 

by numerous Nigerians. As of now, these are delivered on a 

cabin industry scale, which shifts starting with one ethnic 

gathering and area then onto the next. Legumes (family: 

Fabaceae) have been perceived to be the second most important 

plant hotspot for human and creature nourishment. Legumes 

have been featured as a powerful substitute to an

just as being practical. Practise of  guaranteeing a safe products 

during harvesting, stockpiling, transport, preparing and bundling 

from the purchasing to selling point is negligible. The handling
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The study evaluated the nutritional and microbial profile of five food condiments Brachytegiaurycoma (Achi), 

Detariummirocapum (ofor), Mucunasloani (ukpo), Cocoyam (Ede) and starch used as food thickening agents bought from 

different markets. The total bacteria counts of the food thickening agent  ranged from 4.0x 10
6
 to 2.12 x10

Achi had the highest bacteria count. The Staphylococcus counts of the food thickening agent ranged from 1.5 x10

cfu/g. The Salmonella shigella counts ranged from 3.0x 10
4
 to 6.5 x 10

5, 
cfu/g, no visible growth was observed for 

but shigella was present in Ukpo, Fungal counts ranged from 2.0x10
6
 to 5.4x10

when compared to the standards for food condiments which is 103 ˂105 is unsatisfactory. Microorganism isolated were 

Shigella(5%), Escherichia coli (20%), Staphylococcus spp(29%), Proteus spp (10%), Klebsiellaspp (

(18%). Staphylococcus spp had the highest frequency of occurrence due to its present on the skin, hands and mucous 

membrane. The presence of these organism indicates poor sanitary practices during the production process, however in 

er to improve the quality of these food thickening agents good sanitary practices must be adopted especially by the 

 composition, commonly, food thicker. 

Thickening agents or thickeners can be defined as substances 

which when put into a mixture increase its viscosity without 

substantially changing other properties such as taste and aroma
1
. 

Their seed flour has a sticky texture when used in soups, which 

is a desirable attribute necessary for the eating of garri, pounded 

. Food thickeners or thickening agents can be utilized 

in food to take up the dampness of the sustenance without 

changing its physicochemical compostion. There are distinctive 

sorts of food thickeners that are being utilized and this relies on 

shment and reason, for instance, some are 

utilized to make the food delicious, ,and have enhance and 

ive esteem. food thickener are significant sources starch, 

protein and fats. Food thickeners has a high protein content 

when contrasted with that of some significant protein sources 

. There various kinds of thickening specialists 

ble in Nigeria, which are for the most part Achi 

(Brachystegiaeurycoma), Ofor (Detariummicrocarpum), and 

Ukpo (Mucunaflagellipes) and so on, and are right now utilized 

by numerous Nigerians. As of now, these are delivered on a 

hifts starting with one ethnic 

gathering and area then onto the next. Legumes (family: 

Fabaceae) have been perceived to be the second most important 

plant hotspot for human and creature nourishment. Legumes 

have been featured as a powerful substitute to animal protein 

just as being practical. Practise of  guaranteeing a safe products 

during harvesting, stockpiling, transport, preparing and bundling 

from the purchasing to selling point is negligible. The handling 

techniques, vary starting with one area then 

accordingly, the clean nature of the items likewise contrast. 

Practically all food can be contaminate by fungal organism that 

are equipped for producing at least one mycotoxins, especially 

Aflatoxins
4
. Aflatoxins produced by strains of 

and Aspergillus parasiticus are hepatocarcinogenic, teratogenic 

and mutagenic, and have additionally been connected with 

growth stunning, underweight and change of insusceptible 

capacity in West African children

contamination and aflatoxin generation is known to be impacted 

by numerous biotic and abiotic natural components

strain types, substrate, pH, temperature, relative humidity, 

moisture content  of the substrate and air circulation have been 

found to impact the quality and amount of aflatoxin created, 

notwithstanding the collaboration among host and invading 

fungi. At present, no information is recorded on fungal 

contamination of prepared to-utilize food thickeners sold to 

shoppers in Nigeria. The customary strategies for preparing and 

poor treatment of these operators are the cause of contamination 

by aflatoxigenic type of Aspergillus 

related with eating mildew covered food thickeners by Nigerian 

individuals. It has not been conceivable to make compelling 

administration methodologies to stop contagious contamination 

and mycotoxin creation.Past work has shown that different 

microorganisms such as Micrococcus, Bacillus, Klebsiella, 

Escherichia coli and Staphylococcus

the spoilage of food thickening agents

are substances used by many homes in soup as it has a high 

gummy impairing ability. It is used because of its water holding 
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The study evaluated the nutritional and microbial profile of five food condiments Brachytegiaurycoma (Achi), 

), Cocoyam (Ede) and starch used as food thickening agents bought from 

to 2.12 x10
8
cfu/g. However 

of the food thickening agent ranged from 1.5 x10
5
  to 1.08 

cfu/g, no visible growth was observed for 

to 5.4x10
7
cfu/g. These values 

105 is unsatisfactory. Microorganism isolated were 

Shigella(5%), Escherichia coli (20%), Staphylococcus spp(29%), Proteus spp (10%), Klebsiellaspp (18%) and Bacillusspp 

(18%). Staphylococcus spp had the highest frequency of occurrence due to its present on the skin, hands and mucous 

membrane. The presence of these organism indicates poor sanitary practices during the production process, however in 

er to improve the quality of these food thickening agents good sanitary practices must be adopted especially by the 

techniques, vary starting with one area then onto the next, 

accordingly, the clean nature of the items likewise contrast. 

Practically all food can be contaminate by fungal organism that 

are equipped for producing at least one mycotoxins, especially 

. Aflatoxins produced by strains of Aspergillus flavus 

are hepatocarcinogenic, teratogenic 

and mutagenic, and have additionally been connected with 

growth stunning, underweight and change of insusceptible 

capacity in West African children
5
. The level of Aspergillus 

tamination and aflatoxin generation is known to be impacted 

by numerous biotic and abiotic natural components
6
. Fungal 

strain types, substrate, pH, temperature, relative humidity, 

moisture content  of the substrate and air circulation have been 

pact the quality and amount of aflatoxin created, 

notwithstanding the collaboration among host and invading 

fungi. At present, no information is recorded on fungal 

utilize food thickeners sold to 

ary strategies for preparing and 

poor treatment of these operators are the cause of contamination 

Aspergillus species. Health hazard are 

related with eating mildew covered food thickeners by Nigerian 

nceivable to make compelling 

administration methodologies to stop contagious contamination 

and mycotoxin creation.Past work has shown that different 

Micrococcus, Bacillus, Klebsiella, 

Staphylococcus are commonly linked with 

the spoilage of food thickening agents
2
. Food thickening agents 

are substances used by many homes in soup as it has a high 

gummy impairing ability. It is used because of its water holding 
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capacity without changing or altering the taste or flavour of the 

food. Over the years, pathogenic organisms have been isolated 

from ice cream samples from different market sellers. The 

presence of these microorganisms can be attributed to unclean 

water used during its processing, unsterilized equipments, 

unhealthy or poor hygienic environment and handing processes. 

These organisms have serious detrimental effect of the 

consumers of these thickening agents which could be Cholera, 

Dysentery, Typhoid, Stomach pain, Vomiting and Diarrhoea. 

However, it is necessary for the public to be informed about the 

microbiological qualities and health implications associated 

with consuming contaminated food thickening agents sold in 

markets around the University of Port Harcourt as a case study. 

This research study was carried out  to detect the fungal and 

bacterial species lined or common with food thickeners in 

markets around University of Port Harcourt. 

 

Materials and methods 

Sample collection: Commonly used food thickeners were 

collected from four (4) different open markets located around 

Uniport. From each market, five (5) samples 

(Detariummicrocarpum (Ofor), Cocoyam (colocasia and 

xanthosomaspp), Mucunasloane (Ukpo), Brachystegiaeurycoma 

(Achi), and Starch) were collected with sterile polyethylene 

bags and taken to the laboratory aseptically for analysis. 

 

Microbiological analysis of the samples: 0.1ml of each tenfold 

dilution was transferred and spread on duplicate plate count agar 

using a fresh pipette for each dilution. The sample was spread as 

soon as possible on the surface of the plate with sterile glass 

spreader on plate count agar for total viable count, Mannitol salt 

agar for Staphylococcus count and Salmonella shigella agar for 

Salmonella and Shigellacounts The plates were incubated at 

37
0
C for 24-48hours,Potato dextrose agar for fungal count and 

the  plates were incubated at 37
0
C for 3-5 days Following 

incubation, plates exhibiting 30-300 colonies were counted. The 

average number of colonies in a particular dilution was 

multiplied by the dilution factor to obtain the total viable counts. 

The results of the total viable count were expressed as the 

number of organisms or colony forming units per gram. 

 

Isolation and purification of pure culture: Distinct colonies 

that developed on the Plate count agar after incubation was sub 

cultured into freshly prepared Nutrient agar for bacteria isolates 

and Potato Dextrose agar for fungi isolatesrespectively. The 

plates were incubated at 37
o
C for 48 hours. 

 

Preparation of Stock Cultures: Pure cultures were sub-

cultured unto Nutrient agar slants and incubated at 37
0
C for 24-

48hrs; these served as stock cultures for further use in bijou 

bottles and were stored at 5-20
0
C. 

 

Calculation of colony forming unit per millilitre or gram: At 

the end of incubation, the number of colonies was counted. 

Average of duplicate plates were counted and recorded as the 

number colony forming units (cfu/g) of each thickening agent.  

 

Identification of Fungi: Microscopy: Morphological 

characteristics such as shape, color, structure of mycelium and 

hyphae, arrangement and motility of spores were used in 

identifying isolates. A drop of lactophenol blue was used in 

staining the isolates and viewed under the microscope using ×10 

and ×40 objectives. 

 

Results and discussion 

Food thickening agents are linked to microbial contamination 

due to the way they are prepared and handled. They are often 

made in big batches by market sellers and may be kept in-use 

for inappropriately long periods or not under temperature 

control. This increases the likelihood of harmful bacteria 

proliferating to sufficient levels to cause food poisoning. In this 

study, the total bacteria count of the food thickener are as 

follows: Ofor ranged between 9.7×10
7
cfu/g to 1.05×10

8
cfu/g, 

Achi 1.6×10
8
cfu/g to 2.12×10

8
cfu/g, Starch 5.2×10

7
cfu/g to 

1.08×10
8
cfu/g, Cocoyam 4.0×10

6
cfu/g to 1.6×10

7
cfu/g, Ukpo 

2.8×10
7
cfu/g to 1.04×10

8
cfu/g, however, Achi had the highest 

count, which could be as a result of  lack of sanitary practices 

during the preparation of this food thickening agent. The total 

Staphylococcal count of Ofor ranged between 1.0×10
6
cfu/gto 

1.08×10
6
cfu/g, Achi 1.5×10

5
cfu/g to 2.5×10

5
cfu/g, Starch 

2.6×10
5
cfu/g to 3.6×10

5
cfu/g, Cocoyam 3.0×10

5
cfu/g to 

4.1×10
5
cfu/g , Ukpo1.5×10

5
cfu/g to 2.3×10

5
cfu/g; and the 

Salmonella Shigella Count obtained in Ukpo ranged from 

3.0×10
4
cfu/g to 5.0×10

4
cfu/g, Achi 4.0×10

4
cfu/g, Ofor 

6.5×10
5
cfu/g, and no visible growth observed for Cocoyam and 

Starch, but Shigellawas present  more in Ukpo. Microorganisms 

isolated were Shigella (5%), Escherichia coli (20%), 

Staphylococcus sp (29%., Proteus (10%), Klebsiella (18%) and 

Bacillus species (18%).  Analysis of microorganisms in the 

sample showed that Staphylococcus sp. had the highest 

frequency of occurrence. This is in contrast to the result 

obtained by Adenike et al., who observed more growth of 

Escherichia coli in food condiments. The predominance of 

Staphylococcus could be as a result of its presence in the nose 

and is usually found, hands, skin, and clothing of handlers. 

According to Jones et al.
7
, the presence of Staphylococcus in 

food could be as a result of its existence in air, water, food 

equipments, and environmental surfaces not necessarily failure 

to thoroughly clean after each use or neglect to sanitize 

equipment before use. Staphylococcus spp. has been known to 

cause food poisoning due to consumption  of improperly cooked 

food in which the organism has infected. According to 

Ananthanarayna et al.
8
, as little as 1.0µg of Staphylococcal 

toxin in food produces symptoms of illness. The occurrence of 

this organism in food thickeners implies that it can be a source 

of serious illness like cholera, dysentery, stomach pain, 

vomiting, diarrhoea etc and their presence could be as a result of 

unclean water used during processing, unsterilized and improper 

sterilized equipment, unhealthy production process, poor 
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hygienic practices and mishandling of food thickening agents 

before use. According to ICMSF
9 

the microbial limit for total 

bacterial count ranges from ˂10
3 

as its satisfactory range, 10
3
-

˂10
5
 as its Borderline and ≥10

5
 as the unsatisfactory range, 

comparing the total bacterial count from this study which ranges 

from 10
6
 to 10

8
with the above standard, it exceeded the 

permissible limit. According to Oranusi et al., contamination by 

microorganism of a product is rely on the environment it passed 

through and the sanitary quality of the cultivation water, 

harvesting, transportation, storage, and processing of the 

produce. The isolation of  Escherichia coli from thickening 

agents is in agreement with the findings of Adenike et al.
10 

who 

worked on the microbial load of food condiments and isolated 

more of  Escherichia coli.  The presence of coliforms 

(Klebsiella and Escherichia coli) is indicative of contamination 

and hence the sanitary condition of the sample is questionable. 

Primary sources of these coliforms are water and soil
11

. 

Escherichiacoli are a commonly used faecal indicator organism. 

Its occurrence in food is linked to direct or indirect faecal 

contamination. Substantial number of E. coli in food  clearly 

indicates  a general lack of cleanliness in handling and improper 

storage
12

. 

 

Fungal counts for Ofor ranged from 4.0×10
6
cfu/g to 

1.04×10
8
cfu/g, Cocoyam 3.0×10

6
cfu/g to 1.1×10

7
cfu/g, Ukpo 

2.0×10
6
cfu/g to 1.6×10

7
cfu/g, Starch 9.0×10

6
cfu/g to 

1.4×10
7
cfu/g, Achi 7.0×10

6
cfu/g to 5.4×10

7
cfu/g. This result is 

low when compared with the results of Oranusi et al.
13

 who 

reported that Achi had a fungal count of 8.2×10
9
cfu/g and Ofor 

9.3×10
8
cfu/g. Some of the fungi isolated during this research 

were Aspergillus and Penicillin; which is similar to the findings 

obtained by Oranusi et al.
13

. According to Beatriz and Eliana
4
, 

almost all the fooditems can be contaminated by fungal 

organisms and many of the food borne fungi capable of 

generating one or more mycotoxins, particularly aflatoxins. The 

high fungal counts of ≥10
6
 recorded for the samples are above 

standard specification
9
, hence the products are therefore not 

recommended for consumption without further treatments. The 

result of the proximate analysis carried out are as follows: 

Starch had moisture content of  23.59% , carbohydrate 72.92%, 

Ash 0.10%, Lipid 0.90%, crude fibre 0.96%, Protein 1.53%, 

Achi had moisture 8.60%, carbohydrate 41.60%, Ash 2.70%, 

Lipid 17.30%,  Protein 12.25%, Ukpo: moisture 10.40%, 

carbohydrate 51.04%, Ash 3.30%, lipid 9.30%, crude fibre 

7.15%, protein 18.81%, Cocoyam: moisture 33.10%, 

carbohydrate 62.50%, ash 1.90%, lipid 0.40%, crude fibre 

2.10%, and protein 1.75% respectively. However, the result 

obtained from  this research work is similar to the findings 

obtained by Nwosu
14

 and contrary to the findings of Donatus et 

al.
15 

who had the value of lipids in Mucuna as 8.4±0.20 and 

carbohydrate in Mucuna as 71.74±0.10 higher than the result 

obtained in my research work. From the result above food 

thickening agents have been noticed to be a good source of 

protein especially Ukpo, Achi and Ofor. Although these 

thickening agents are good for consumption and have high 

nutritional contents, they could also be a source of food 

intoxication thereby causing harm to its consumers. The process 

of handling and grinding increase the risk of contamination, and 

also the powdered seeds are not dried after processing to reduce 

water activity, this available water increases survival and 

growth of fungal and bacteria contaminants and aflatoxins 

formation. 

 

Proximate Analysis: The samples were analyzed for proximate 

compositions using the Official methods of AOAC
16,17

.

 

 
Figure-1: Total Viable Count from Choba Market Samples. 
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Figure-2: Staphylococcal count from Choba Market Samples (Key: CHS-Choba Starch, CHA-Choba Achi, CHO-ChobaOfor, 

CHU-ChobaUkpo, CHC-Choba Cocoyam). 

 

 
Figure-3: Fungal count from Choba Market Sample. 

 

 
Figure-4: Shigella count from Choba Market Sample. 
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Figure-5: Total Viable Count from Alakahia Market Samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-6: Staphylococcal count from Alakahia Market Samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-7: Fungal count from Alakahia Market Samples. 
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Figure-8: Shigella count from Alakahia Market Sample. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure-9: Total Viable Count from Rumuekini Market Samples. 

 

 
Figure-10: Staphylococal count from Rumuekini Market Samples. 
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Figure-11: Fungal Count from Rumuekini Market Samples. 

 

 
Figure-12: Total Viable Count from Rumuosi Market Samples. 

 

 
Figure-13: Staphylococcal count from Rumuosi Market Samples. 
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Figure-14: Fungal count from Rumuosi Market Samples. 

 

 
Figure-15: Percentage occurrence of the different organisms from the food thickening agen. 

 

Table-1: Proximate compostion (%) of the different food thickener. 
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Conclusion 

Food thickening agents are wildly used by many individuals 

because of its water holding ability and nutritional benefits. 

However, it can be a source of food intoxication if not properly 

prepared or cooked. The isolation of  Staphylococcus, 

Escherichia coli and Shigellasp.suggests that thickening agents 

could be a source of infection to human by the enteric 

organisms such as Klebsiellasp, Shigellasp, and Proteus sp. In 

conclusion adequate sanitary practices must be adopted during 

the processing of food thickening agents. 

 

Recommendation: Thickening agents are mostly contaminated 

during its processing. However, thickening agents should be 

bought in their seed for and prepared at home to avoid 

contamination, awareness and sanitary practices should be 

taught to market traders and finally food should be cooked 

properly before consumption. 
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