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Abstract: The study evaluated the use of Tetrapleura tetraptera fruit extract to detoxify
bacterial toxins in soured soups. Tetrapleura tetraptera fruit extracts were prepared and
analyzed for phytochemicals. Three different types of soured soups (egusi, ogbono, and Abua
native soup) were used. The soups were prepared and left for 24 hours at room temperature
to sour. The pour-plate method and streaking techniques were used to isolate and identify
the bacteria. The lateral flow assay device, Biothreat Alert test strip, and enzyme
immunoassay Kits were used to detect the bacterial toxins, while the extracts were used to
test the detoxifying effectiveness of the bacterial toxins. The results showed that
Lactobacillus sp, Bifidobacterium sp, Streptococcus sp, Pediococcus sp, Leuconostoc sp
Bacillus cereus, Clostridium perfringens, Campylobacter jejuni, Vibrio parahaemolyticus,
Yersinia enterocolitica, Salmonella sp, Shigella sp, Escherichia coli, Staphylococcus aureus,
Listeria monocytogenes were associated with the soured soups; alkaloids, cardiac glycosides,
flavonoids, phenols, saponins, steroids, tannins, and terpenoids were present. The quantity
of saponin (5.670£0.15), steroid (4.102+0.13), terpenoid (3.194+0.03), and alkaloid (0.596+
0.01) were very high in concentrations; phenol (0.373+0.02) and tannin (0.366+0.02) were
present in moderately high concentrations, while cardiac glycoside (0.007+ 0.00) and
flavonoid (0.073+0.00) were present in low concentrations. The toxins detected in the soured
soups included Bacillus cereus and Staphylococcus aureus exotoxins. Therefore, it is
concluded that the extract of Tetrapleura tetraptera has no detoxifying effect on the stability
of the bacterial toxins and should, therefore, be discouraged.
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1. INTRODUCTION

The preservation of soups is a critical issue faced by rural communities in Nigeria, particularly
due to the lack of appropriate preservation methods and limited access to electricity. As a result,
soups often get fermented or spoiled, leading to significant food waste (Anderson & Williams,
2021). In rural areas with sparse electricity supply, the absence of refrigeration and other
modern preservation techniques poses challenges for keeping soups fresh and safe for
consumption over extended periods (). When soups are not properly preserved, they may
become contaminated with harmful pathogenic bacteria, which often secrete poisons (toxins)
into the soups, making them unfit for consumption (Brown & Davis, 2023). Consumption of
such contaminated soups can lead to food infections, food poisoning, and other illnesses,
posing significant health risks to individuals (Vanzuiglan & Oomes, 2009). The fermentation
process in soups is primarily driven by the metabolic activities of bacteria, which produce
poisonous substances that cause the soups to sour. This souring process further exacerbates the
problem, making the soups unsuitable for consumption and contributing to the economic
burden (Szabo & Gilson, 2003). To address this issue and make the soups safe for consumption,
the paper aimed to focus on identifying and removing the bacterial toxins responsible for the
souring of soups. By understanding the types of bacteria and toxins involved and developing
techniques to neutralize or eliminate these harmful substances, we can make the soups safe to
eat even after they have soured (Agata et al, 2022). The lack of available preservation
techniques in the context of limited resources emphasizes the urgency and importance of this
research. The successful development of a method of neutralizing the poison (microbial) in the
soups could significantly improve food safety, reduce food waste, and alleviate the economic
burden on the less fortunate population in rural communities (Richard et al, 2007). It would
also contribute to addressing food security issues, as fewer soups would be wasted and
communities could better utilize available resources to sustain themselves. Many tribes and
cultures in Nigeria make use of red palm oil, onions, and even aidan tree fruit to restore and
recover their sour soups (Omes et al, 2007). Charcoal was used as a preservative in soup,
removing bad taste and smell. It was heated to restore its original taste, with onions, red palm
oil, crayfish, and seasoning cubes added. This practice is still prevalent in some localities today
(Odike & Ogbonda, 2019).

2. RELATED WORKS

Odike (2023), examined Clostridium botulinum toxin inactivation in selected soured soups in
South-South region of Nigeria and revealed that Clostridium botulinum neurotoxin was
denatured at a temperature of 100°C. Also, the serological activity of the toxins treated with
palm oil was unaffected, whereas, the joint treatment with heat and palm oil remained
denatured.

Odike & Ogbonda (2019), evaluated detoxification of bacteriotoxins in sour soups using red
oil, heat, and onion and indicated that bacterial toxins detected in the sour soups included
Bacillus cereus toxins, Clostridium botulinum toxins, and Staphylococcus aureus toxins and
that the test materials were not able to detoxify the sour soups.
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Salminem et al (2014) investigated “the correlation between dominant bacteria and primary
metabolites during the fermentation of sour soup. They found that fermentation led to a
decrease in the presence of native bacterial strains, with lactic acid bacteria (LAB) becoming
the dominant microbes and this shift in microbial composition resulted in changes in the
relative abundance of bacteria and variations in the types and quantities of metabolites.

In a study conducted by Tatini (2011), the objective was to examine and identify bacterial
toxins and thermal stability of enterotoxins in food present in food sellers and some vegetables
found in market and revealed that all the soup samples that were tested had different levels of
bacterial toxins and growth, ranging from 1.0 X 10° to 3.0 X 10° cfu/ml.

Eruteya et al (2017) assessed the bacteria in recently spoiled ofe-okwu soup, isolated several
strains of Bacillus, and hypothesized that these microbes could generate toxins in the soup.
Vanzyiglan & Oomcs (2009) found that Bacillus cereus spores exhibited resilience to the
sterilization process, as they remained intact and maintained stability for a minimum of three
years at temperatures as high as 00°C.

Aim and Objectives of the Study
The aim of the study was to use Tetrapleura tetratptera fruit extract to detoxify (render
ineffective) bacterial toxins in soured soups. The objectives were to:

I. determine the phytochemical composition of Tetrapleura tetratptera fruit extract
(qualitative and quantitative);
Il.  isolate and characterize the bacteria in the soured soups;
[1l.  investigate (test) some soured soups for contamination with Bacillus cereus toxins,
Clostridium botulinum toxins, and Staphylococcus aureus toxins;
IV. ascertain the detoxifying effect of Tetrapleura tetraptera fruit extract on Bacillus cereus
toxin, Clostridium botulinum toxin, and Staphylococcus aureus toxin in soured soups;

3. METHODOLOGY

Phytochemical Analysis of Aidan Fruit Extract

Collection of Aidan Plant Fruit: The Aidan Plant fruits (Tetrapleura tetraptera) were
purchased from a fruit vendor at Abua main market and subsequently transferred to the
laboratory for processing and analysis.

Production of Fruit Extract: The fruits were dehydrated in a shaded environment for a duration
of three weeks and subsequently crushed into a fine powder using a sterile electric blender.
Three duplicates of about four grammes (4g) of powdered fruit were immersed in thirty
millilitres (30 ml) of hot water. Every conical flask was sealed with cotton wool that was
wrapped in aluminium foil and placed in a rotary shaker for a duration of two days. The extracts
were purified using a sterile filter paper (Whattman No 1).

Phytochemical Analysis (Qualitative)

Flavonoid (Alkaline Reagent Test): A precisely measured volume of 0.2 ml of the extract
was subjected to the addition of six drops of a 2% sodium hydroxide solution. The appearance
of a vibrant yellow hue, which subsequently turned into a transparent solution upon the
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introduction of a weak acid, serves as evidence for the existence of flavonoids in the extract
(Khandelwal, 2001).

Alkaloids (Mayer's Test): The extract was diluted in 5 ml of 1% dilute hydrochloric acid and
filtered. The amount of extract used was 0.5 ml, which is equivalent to one half gramme. The
filtrate underwent treatment with Mayer's reagent, which is composed of Potassium mercuric
iodide. A favourable indication for alkaloids in the extract is observed when a yellow-colored
precipitate forms (Khandelwal, 2001).

Terpenoids (Salkowski's Test): 0.1 ml of the extract was combined with 0.5 ml of chloroform,
and then 1 ml of concentrated sulphuric acid was added. The occurrence of a reddish-brown
solid that forms when two substances react is a sign that terpenoids are present in the extract
(Khandelwal, 2001).

Tannins (Ferric Chloride Test): A precisely measured amount of the extract (0.2ml) was
combined with an equal proportion of distilled water in a test tube. Subsequently, three drops
of diluted ferric chloride were introduced. The appearance of a brownish blue or dark hue
indicated the presence of tannins in the extract (Khandelwal, 2001).

Steroids (Liebermann-Burchard's test): The 0.5 ml sample was combined with chloroform
and sulphuric acid, resulting in the observation of a red colour in the chloroform layer below.
This colour change confirms the presence of steroids.

Saponins (Foam Test): A precisely measured amount of 0.2 ml of the extracts was combined
with 6 ml of distilled water in a graduated cylinder. The mixture was rapidly agitated for a
duration of 15 minutes. Observing the occurrence of bubbles or long-lasting foam for a duration
of 10 minutes can serve as an indication of the existence of saponins in the extract (Khandelwal,
2001).

Phenols (Ferric Chloride Test): A precisely measured quantity of 0.2 millilitres of the
extracts will be combined with 2 millilitres of a 5% aqueous ferric chloride solution. The
presence of phenols in the extract is indicated by the development of a bluish hue, as reported
by Khandelwal in 2001.

Cardiac Glycoside Test: Exactly two (2.0 ml) milliliters of the extract was dissolved in two
(2) ml of chloroform; two (2) ml of sulphuric acid was added carefully and shaken gently. A
reddish-brown colouration is an indication of the presence of a steroidal ring (Khandelwal,
2001).

Quantitative Phytochemical Analysis

Determination of Total Favonoid Content: The flavonoid content of T. tetraptera extract was
measured using the aluminium chloride colorimetric method, with quercetin as the standard.
Concentrations of 10, 25, 50, 75, and 100ug/ml were produced in methanol. The mixture was
then mixed with distilled water, 5% sodium nitrate, aluminium chloride, and sodium hydroxide.
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The absorbance of the reaction mixture was measured at 510nm using a single-beam UV-VIS
spectrophotometer. The total flavonoids were quantified using a linear equation derived from
a standard curve with quercetin. The results were reported as milligrammes of quercetin
equivalent (QE) per gramme of dry extract. The extract was then combined with chloroform
and concentrated sulphuric acid. A positive indication for steroids in the extract was observed
when a red color appeared in the lower chloroform layer.

Determination of Total Phenol Content: The quantification of the phenolic compounds in
the T. tetraptera extract was carried out by employing “the Folin-Ciocalteu reagent. Gallic acid
will serve as the reference standard for constructing the calibration curve. A 0.5 ml portion of
gallic acid solutions with concentrations of 10, 20, 40, 80, and 100ug/ml were combined with
2ml of Folin-Ciocalteu reagent, which had been diluted 1:10 with de-ionized water. The
resulting mixture was then neutralised with 4ml of a 7.5% sodium carbonate solution. The
reaction mixture was left at room temperature for 30 minutes with periodic agitation to
facilitate the development of colour. The intensity of the produced blue colour was quantified
at a wavelength of 765 nm using a single-beam UV-VIS spectrophotometer (UV mini-1240).
The total phenols content was quantified using a linear equation derived from a standard curve
constructed with gallic acid. The results were represented as milligrammes per gramme of
gallic acid equivalent (GAE) of dry extract, following the method described by Khandelwal in
2001”.

Determination of Total Saponin Content: A solution of diosgenin, vanillin reagent, and 72%
sulphuric acid was prepared by adding 5000uL of water to 100uL of diosgenin, 500uL of
vanillin reagent, and 5 ml of sulphuric acid. The solution was then heated at 600C for 10
minutes, cooled, and absorbance recorded at 544nm. The total saponin content was determined
using a standard curve and expressed as mg/g diosgenin equivalent.

Determination of Total Alkaloid Content: A crude extract of T. tetraptera was mixed with
10% hydrochloric acid in ethanol and filtered. The filtrate was concentrated using a rotary
evaporator and then precipitated with 15 drops of concentrated ammonium hydroxide.
Following a sedimentation period of 3 hours, the liquid portion was discarded, and the solid
particles were rinsed with a solution of 0.1M ammonium hydroxide and then separated by
filtration. Subsequently, the remaining substance was subjected to drying and weighing, and
the proportion of alkaloid was determined by dividing the weight of the residue by the weight
of the sample multiplied by 100.

Determination of Tannin: The ground sample was solubilized in distilled water and agitated
for 1 hour. The liquid was then poured into a 50-ml flask. A 0.1 gram tannic acid solution was
dissolved in 100 ml of distilled water and transferred to a 50-ml flask. A blank specimen was
prepared using 5 ml of distilled water. A Folin-Dainas reagent and sodium carbonate solution
were added. The absorbance of the dark color was measured in a spectrophotometer after
incubation at 25°C for 90 minutes.
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Determination of Cyanogenic Glycosides: A colorimetric method was employed to analyze
the absorbance of T. tetraptera in a solution. The mixture was mixed with distilled water and
cyanide solution, and an alkaline picrate paper was suspended above the mixture. The setup
was left undisturbed for 18 hours, then rinsed with distilled water the next day. The absorbance
was measured using a spectrophotometer at a wavelength of 540 nm, with a reagent blank
serving as a reference.

Isolation and Characterization of Bacteria in Soured Soups

Preparation of Soups: The study used three soup varieties, egusi, ogbono, and Abua local
soup, made from materials from Abua main market in Rivers State, Nigeria. The soups included
fish, clams, shrimps, periwinkles, pepper, palm oil, crayfish, onion bulb, seasoning cubes, salt,
cocoyam, pumpkin leaves, fish, and beef. The ingredients were meticulously cleansed,
fermented for 48 hours, and then filtered using a membrane filter to remove solid particles. The
soups were prepared according to local techniques.

Isolation of Bacteria in Soured Soups: Each soured soup sample was homogenised with five
millilitres (5 ml) and one millilitre (1 ml) from the resulting mixture was utilised for serial
dilutions. The pour-plate method and streaking procedures were employed to isolate the
bacteria that were present. The isolates were examined using oil immersion lens (x 100) to
analyse their colonial morphology. The plates were incubated in sets of three under aerobic and
anaerobic conditions at a temperature of 37° for a duration of 24 hours. Subsequently,
individual colonies were transferred to new growth medium to cultivate pure isolates, which
were then preserved on nutrient Agar slants for conducting biochemical tests such as Gram's
stain, oxidase, coagulase, catalase, indole, citrate, sugar fermentation, MR-VP, and motility.
This experiment employed three various types of soup, including egusi, ogbono, and Abua
local soup. The ingredients for the soups were obtained from Abua main market. The
ingredients used in the different types of soup were thoroughly cleaned, and the soups were
then cooked using specific local techniques and allowed to ferment for 48 hours. Afterward,
the fermented soups were subjected to filtration using a membrane filter to remove any
undesirable particles.

Testing some Soured Soups for Contamination with Bacillus cereus, Clostridium
botulinum, and Staphylococcus aureus Toxins

Procurement of Test Kits: The lateral flow assay device (Duopath cereus Enterotoxin
immunoassay) and Biothreat Alert test- strip were purchased from Merck, White House
Station, New Jersey, USA, while Enzyme Immunoassay (EIA) Kit (Staphylococcal
Enterotoxin A-E), were obtained from R-Biopharm GmbH, Darmstadt, Germany.

Detection of Bacillus Cereus Toxin in Soured Soups: The lateral flow assay device
(Duopalh® cereus Enterotoxin Immunoassay) was used for the detection of Bacillus cereus
toxin. Ten nilliliters (10 ml) of sample buffer (provided) were mixed with the soured soup
samples and homogenized and centrifuged at 7000 rpm for 30 minutes. The supernatant was
passed through 3.45pm membrane filter. Each filtered sample was supplemented with 150
microliters (150ul) and introduced into the immunoassay port, adhering to the guidelines
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provided by the manufacturer. A positive result was shown by the presence of a red line after
a 20-minute incubation period at room temperature. Tests were considered valid only when
control lines were visible. Two red lines indicate positive while one red line indicates negative
results.

Detection of Clostridium Botulinum Toxin: Biothreat Alert test strip for the detection of
BONT/A/B was used. Fifty millimeters (50 ml) of soured soup sample was mixed with 10 ml
of sample buffer homogenized with a bench top stomacher (Seward, Cincinnati, OH) to make
a homogenous suspension. The food-buffer mixture was centrifuged at 7,000 x g for 30 mm.
at 4°C to remove solid particles, and then filtered through a membrane filter. Five hundred
microliters (500ul) of soured soup sample supernatant were thoroughly mixed with 500ul of
sample buffer in a glass test tube and used for the experiment. Each test device was removed
from a protective pouch and placed on a flat surface. 150ul of the sample was placed into the
round sample sort according to the manufacturer’s instructions and results were recorded
visually after 15 minutes. The appearance of red lines indicates positive (one of the red lines is
the control line) while only one red line indicates negative results.

Detection of Staphylococcus Aureus Toxin: Enzyme Immunoassay (EIA) Kit which utilizes
five monovalent capture antibodies against SEA of SEE (Staphylococcal Enterotoxin A-E),
was used. The soured soup sample was diluted with phosphate-buffered saline and adjusted to
pH 7.4. The buffered sample was transferred to reaction tubes and sealed with Silicon stoppers
to avoid enclosure of air. The enterotoxin assay will be performed by the methods
recommended by the manufacturer of the kit and results will be recorded visually after 15
minutes. One hundred and fifty microliters (150ul) of sample were added into each of the
immunoassay wells and allowed to stand for 15 minutes after which results is read as positive
or negative. A positive result appears yellow which is indicative of S. aureus toxin while a
negative result appears light blue colour.

Detoxifying Effect of Tetrapleura Tetraptera Fruit Extract on Bacillus Cereus Toxin in
Soured Soups: Five milliliters (5 ml) of Tetrapleura tetraptera fruit extracts were added into
each soured soup (10 ml) sample and the mixture was transferred into a pot placed on fire and
heated to a temperature of 100° C. After cooling, 150pl of the sample was placed into the round
sample sort (lateral flow assay device) according to the manufacturer’s instructions and results
were recorded visually after 15 minutes. The appearance of red lines indicates positive (one of
the red lines is the control line) while only one red line indicates negative results.

Detoxifying Effect of Tetrapleura Tetraptera Fruit Extract on Clostridium Botulinum
Toxin in Soured Soups: Five milliliters (5 ml) of Tetrapleura tetraptera fruit extracts were
added into each soured soup (10 ml) sample and the mixture was transferred into a pot placed
on fire and heated to a temperature of 100° C. After cooling, 150ul of the sample was placed
into the round sample sort (Biothreat Alert test strip) according to the manufacturer’s
instructions and results were recorded visually after 15 minutes. The appearance of red lines
indicates positive (one of the red lines is the control line) while only one red line indicates
negative results.
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Detoxifying Effect of Tetrapleura Tetraptera Fruit Extract on Staphylococcus Aureus
Toxin in Soured Soups

Five milliliters (5 ml) of Tetrapleura tetraptera fruit extracts were added into each soured soup
(10 ml) sample and the mixture was transferred into a pot placed on fire and heated to a
temperature of 100° C. After cooling, 150ul of the sample was placed into the round sample
sort (Enzyme Immunoassay (EIA) Kit) according to the manufacturer’s instructions and results
were recorded visually after 15 minutes. The appearance of red lines indicates positive (one of
the red lines is the control line) while only one red line indicates negative results.

4. RESULT AND DISCUSSION

Table 4.1: Phytochemical Composition of Tetrapleura tetraptera Fruit Extract

Phytochemical Constituent Method of Analysis Relative o/kg
Presence

Alkaloid Alkaline Reagent Test S~ 0.596+ 0.01

Cardiac glycoside Picrate Colorimetric Test + 0.007+ 0.00
Flavonoid Mayer’s Test + 0.073£0.00

Phenol Ferric Chloride Test - 0.373+0.02

Saponin Foam Test T~ 5.670+0.15

Steroid Liebermann Burchard's Test S~ 4.102+0.13

Tannin Ferric Chloride Test 4 0.366+0.02
Terpenoid Salkowski’s Test _ 3.194+0.03

+: present in low concentration, -+ -: present in moderately high concentration, and - + +: present
in very high concentration.

Table 4.2: Isolation of Bacteria in Soured Soups

Soup Samples Associated Bacteria
Lactobacillus sp, Bifidobacterium sp, Streptococcus sp, Pediococcus, sp
Eqgusi soup Leuconostoc sp Bacillus cereus, Clostridium perfringens,

Campylobacter jejuni, Vibrio parahaemolyticus
Lactobacillus sp, Bifidobacterium sp, Streptococcus sp, Pediococcus, sp
Leuconostoc sp, Yersinia enterocolitica, Salmonella sp, Shigella sp.

Ogbono soup

Lactobacillus sp, Bifidobacterium sp, Streptococcus sp, Pediococcus, sp
Native soup Leuconostoc sp, Escherichia coli, Vibro parahaemolytieus,
Staphylococcus aureus, Campylobacter jejuni, Listeria monocytogenes.

Table 4.3: Bacterial Toxins Detected in Soured Soups

Soured Soup Bacteria Toxin Detected
Egusi Soup Bacillus cereus toxin
Ogbono Soup None
Native Soup Staphylococcus aureus enterotoxin
Absence of toxin; — Presence of toxin; +
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Table 4.4: Detoxification of Bacteria Toxins Treated with Tetrapleura tetraptera extract
Bacteria Toxin Treated
with T. tetraptera extract

Soured Soup Observation

Egusi Soup Bacillus cereus toxin Bacillus cereus toxin detected
Native Soup Staphylococcug aureus Staphylococcus aureus enterotoxin
enterotoxin detected

None of the toxins were detected

Ogbono Soup including Clostridium botulinum toxin

Table 4.1 indicated that alkaloids, cardiac glycoside, flavonoid, phenol, saponin, steroid,
tannin, and terpenoid were present; the quantity of alkaloids, saponin, steroid, and terpenoid
was present in very high concentrations; phenol and tannin were present in moderately high
concentrations; and cardiac glycoside and flavonoid were present in trace concentrations. The
qualitative phytochemical examination of T. tetraptera aligns with the findings of Moja et al
(2013), who investigated flavonoids, tannins, and alkaloids and observed significant quantities
of these chemical components in the examined plants. Also, it agrees with that of Akinpelu &
Onakova, who revealed “the presence of flavonoids, phenols, tannins, saponins, terpenoids,
phlebotannin, D-fructose, piperazine, octodrine, glycidol, glyceraldehydes, 6-octadecenoic
acid, and 9,12-octadecenoic acid.

Table 4.2 showed that Lactobacillus sp, Bifidobacterium sp, Streptococcus sp, Pediococcus sp,
Leuconostoc sp Bacillus cereus, Clostridium perfringens, Campylobacter jejuni, Vibrio
parahaemolyticus, Yersinia enterocolitica, Salmonella sp, Shigella sp, Escherichia coli,
Staphylococcus aureus, and Listeria monocytogenes were associated with the soured soups.
This agrees with the work of Vanzyighlan & Oomes (2009, who reported that “these organisms
are major food spoilage microorganisms. The study also agrees with the findings of Tatini,
2011; & Eruteya et al (2017) whose works isolated these organisms from various cooked food
items”.

Table 4.3 shows that Bacillus cereus toxin was detected in the soured egusi soup;
Staphylococcus aureus enterotoxin was also observed in the native soup; and none was detected
in ogbono soup. This is in line with the findings of Vanzyighlan & Oomes (2009); Odike
(2023); Odike & Ogbonda (2019) & Salminem et al (2014), which noted “the presence of B.
cereus toxins in rice dishes. This means that B. cereus toxin is mostly found in rice, rice
products, grains, oriental dishes, spice meats, vegetable dishes, soups, and sauces. Moreover,
detecting B. cereus toxins in soured egusi soup may be due to the presence of its heat-resistant
spores from the ingredients (melon seed or vegetable) used in the preparation of the soup,
which, when the soup cooled down, germinated, multiplied, and produced toxin. Inadequate
temperature management occasionally plays a part in B. cereus food poisoning; the bacteria
multiply in food that has been precooked and then not heated up enough or else not adequately
cooled down beforehand. Also, B. cereus generates spores that can survive high heat, and are
still capable of generating viable cells at low temperatures. These spores then often secrete
toxins that are heat-stable.
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Table 4.4 indicates the ineffectiveness of the Tetrapleura tetraptera extract in detoxifying the
bacterial toxins present in the soured soup samples. This is supported by the findings of Pat-
Harkins (2015) who noted that “heating soured soup does not denature the toxins in it. Also, it
agrees with the findings of Stewart (2003) who noted that Staphylococcal Enterotoxins (SEs)
are heat-stable and resist high temperatures and environmental conditions of drying and
freezing, and that usual cooking procedures, pasteurization, and drying do not inactivate these
toxins. It also ties in with the findings of Odike and Ogbonda (2019) who indicated that red oil
and onion extract could not detoxify the presence of bacteria and toxins in the soured soups.
However, the findings of Odike (2023) showed that diarrhoeal toxin of B. cereus can be
inactivated by heating with other treatments for 5 minutes at 56°C”.

5. CONCLUSION

The study indicated that alkaloids, cardiac glycoside, flavonoid, phenol, saponin, steroid,
tannin, and terpenoid were present; the quantity of alkaloid, saponin, steroid, and terpenoid was
present in very high concentrations; phenol and tannin were present in moderately high
concentrations; and cardiac glycoside and flavonoid were present in trace concentrations.
Tetrapleura tetraptera extracts did not denature the toxins produced by S. aureus and B. cereus,
implying that Tetrapleura tetraptera extracts did not have any effect on the stability of the toxins
produced by the bacteria in the soured soups. It is therefore unsafe to consume soured soups,
even when treated with the extracts of Tetrapleura tetraptera. The use of the extracts of
Tetrapleura tetraptera in the treatment of soured soups as a way of repairing the soup for
consumption is a myth.

Recommendations

Based on the findings of this study, the researcher hereby submits the following

recommendations:

1. Spoiled soups of any kind should not be consumed.

2. Local communities should discontinue the use of the extract of aidan fruit to treat soured
soups as a means of restoration for consumption since the bacterial toxins could not be
denatured by the extract.
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