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Efficacy of Newly Emerging Detergents, Laundry Bleach, and Toilet Soap Against Bacteria

Isolated From Fairly Used Clothes, Male /Female Underwear

Abstract
The aim of this study is to determine the potency of newly emerging detergents, laundry bleach, and
toilet soap on bacteria isolates from fairly used clothes and Female Underwear. The current study
included sample collection from used clothing and female underwear and compared the efficacy of
detergents, toilet soap and laundry bleach (Jik),to reduce the microbial load in the used cloth.
Organism were isolated from the wused cloth and female underwear, identified, and
microbiologically characterized using the conventional method of microbiology assay. i.e,
biochemical test, a compilation of cultural colonial and characteristics. Test Samples were washed
using four (4) types of detergents and five (5) types of toilet soap and laundry bleach. The result of
the colony-forming unit (CFU) before and after washing with detergent and toilet soap and laundry
bleach were recorded, washing with detergents and toilet soap. The results showed that detergents
were more effective in reducing bacterial load than toilet soap in all test samples. the addition of
laundry bleach (Jik) also shows the effectiveness in reducing bacterial load in fairly used clothes
and Female Underwear The antibiotics susceptibility test were carried determined using disc
diffusion and agar well diffusion methods respectively. Eight (8)bacteria were identified include
Aerobacter aerogenes (3), Bacillus polymyxa (5), Staphylococcus aureus (2), Veillonella parvula
(5), Escherichia freundii (1), Escherichia coli (3), Enterobacter aerogenes (2) and Aerobacter
cloacae (1). Bacillus polymyxa, and Veillonella parvula were the most common organism isolated
and followed by Escherichia coli from fairly used clothes and Female Underwear. In this study,
some of the Gram-positive(+ve) bacteria isolates were sensitive to commonly used antibiotics like
Streptomycin, Tarivid, Reflacine Ciprofloxacin, Augmentin, Gentamycin, Ceporex, Nalidixic acid,
Septrin, and Amplicin. Gram-negative bacteria isolated were sensitive to Ciprofloxacin and all the
isolated organisms were resistant to Ceporex. Gram-positive (-ve) bacteria were sensitive to
Streptomycin and were resistant to Rifampicin. To determine the growth dynamics and Killing
kinetics of the isolated organisms, an Ultraviolet spectrophotometer. The addition of antibiotics to

the isolated organisms at the 48th-hour speed up the death rate of the isolates from fairly used



clothe washed with different detergent Laundry Bleach and toilet soaps. It can be deduced that this
study validates the efficacy of newly emerging detergents, Laundry bleach, and toilet soap against
bacteria isolated from fairly used clothes. It is also recommended to wash fairly used clothes using
different methods of soaking the fairly used clothes and female underwear in the Laundry Bleach
for some days before finally washing in detergents and ironing before use. This method will

drastically reduce and remove bacterial load in the fairly used clothes and female underwear.
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FemaleUnder-wear.

INTRODUCTION

Fairly used clothes in Nigeria are known as “Okrika” and are clothing materials like shirts, trousers,
towels, socks, panties, pillowcases, curtains, and bed sheets imported from the United States of
America, United Kingdom, Asia, Germany, and the Netherlands after been used for a while by the
initial buyer (1). They are packed in bundles known as bales during importation. Nigerians' desire
for foreign goods (including wears) increases daily because of our economic situation and poverty
under-tunes. These clothes were imported commonly from Asia and Europe, the largest exporter of
second fairly used clothes were the united states of America (U.S.A) followed by Germany, the
United Kingdom (U.K), and the Netherland while the largest importers of fairly used clothes are
Sub-Sahara African, South East Asia and Eastern Europe. (1).

Though the wears were cheaper, usually the driving force is the quality of the products which are
adjudged better than the new ones, an erroneous belief. These were purchased without giving
consideration to any attending health and risk implications. Clothes have the potential, just as any
other hand contact site, to be a component in the chain of infection transmission during normal

daily activities (2).

However, Some of the risks associated with fairly used clothing consist of; Tinea, Impetigo,
Scabies, Body lice, Pubic lice, Head lice are possible diseases that could be transported through

fairly used clothes and their tendency to spread skin diseases.



Overtime man has been fighting for several centuries with the ever-persistent bacterial infections.
The threat of bacterial infection was threatening with high mortality rates. This type of
predicament which was faced by patients and also put the credibility of doctors to the task made the
scientists of that time find ways to solve this problem (3).

At the turn of the century with the ever-growing number of disinfectants claiming to possess anti-
bacterial properties, it has been left to the consumer to decide for oneself which is best. In the
light of disinfectant used for cloth, availability, efficacy, and potency is our watchword. Local
entrepreneurs haven’t been left behind by the “clean bus’’ and there are quite a number of products
produced each with its own testimony of how effective they are against bacteria. Through this
myriad of confusion, the consumer is the one to suffer most of our laundry but does not disinfect.
(4).Increased life expectancy since the first half of the 20th century can be attributed to improved
hygiene status resulting in decreased infectious disease incidence. Simple personal hygiene
including soap utilization was the silent success of public health in the pre-disinfectant era. (5).

In our day-to-day interactions with microorganisms, we employ a variety of ways to reduce
otherwise their numbers so as to avoid contamination with the microbes leading to eventual
infection and illness. One major way of achieving these goals is the use of various types of
disinfectants and detergents which are being sold in the market. Various types of disinfectants being

sold have various activities ranging from —cidal to —static activities. (6)

A detergent is a surfactant or a mixture of surfactants with cleansing properties when in dilute
solutions Disinfectants are specifically designed to kill bacteria, viruses, and mildews that are found
on clothes and even kitchen and bathroom fixtures, and flourish on counters and drain gates in the
sink (7). Using disinfectants is important in households because they prevent the spread of
bacteria.(6).

Detergent is used to refer to synthetic cleaning compounds distinguishable from soap even though
soap is also a detergent in its true sense. There are a large variety of detergents used in Nigeria, their
potency should be questioned but the most commonly found are alkylbenzene sulfonates, a family

of compounds that are similar to soap but are more soluble in hard water because the polar



sulfonate (of detergent) is less likely than the polar carboxylate (soap) to bind to calcium and other
ions found in hard water. (8).

In domestic contexts, the term detergent by itself refers specifically to laundry detergent or dish
detergent, as opposed to hand soap or other types of cleaning agents. Detergents, like soaps, work
because they are amphiphilic; partly hydrophilic (polar), and partly hydrophobic (hon-polar). Their
dual nature facilitates the mixture of hydrophobic compounds (like oil and grease) with water.
Because air is not hydrophilic, detergents are also foaming agents to varying degrees.(9). Toilet
Soap on the other hand is a salt of a fatty acid used in a variety of cleansing and lubricating
products. Soap when dissolved in water, possesses the ability to remove dirt from surfaces such as
the human skin, textiles, and other solid. In a domestic setting, soaps are surfactants usually used
for washing, bathing, and other types of housekeeping. In industrial settings, soaps are used as
thickeners, components of some lubricants, and precursors to catalysts. (10). (11),

Triclosan one of the basic microbiological active ingredient of common soap and deterrent has
been shown to inhibit the growth of both Gram-positive and Gram-negative bacteria situ, with
varying effectiveness across bacterial species. For, example, triclosan is relatively ineffective at
inhibiting the growth of Gram-negative bacteria (12).Although the antibacterial activity of triclosan
involves some non-specific killing mechanisms, research finding suggests that the bacteriostatic
action occurs by inhibiting a specific bacterial target, known as the enoyl-acyl carrier protein
reductase. Triclosan shares this bacterial biosynthetic fatty acid pathway target with the antibiotic
isoniazid (13,14),(15).

Several investigators have reviewed studies examining the mechanisms of antiseptic resistance (13;
14; 16), there are few systematic reviews that have attempted to summarize the potential risks
associated with triclosan in the context of the purported effectiveness of this antibacterial ingredient
used in hygiene products in the community setting (16). The efficacy of soap containing triclosan
generally refers to the additional level of effectiveness beyond the ability of plain soap to simply

remove transient organisms via surfactants and the mechanical action of the wash procedure.

The level of effectiveness may be measured at the microbiological level or at the population level,
as added protection against bacterial contamination or the occurrence of common infectious

illnesses. Risks, on the other hand, include the potential for bacteria to become unsusceptible to



triclosan, for the emergence of cross-resistance to antibiotics, and for the ingredients to become
toxic to the environment and to humans (16)

MATERIALS AND METHOD
DETERGENTS, LAUNDRY BLEACH AND TOILET SOAP USED
Toilet soap used (4): - Test sample 1(Premier cool), Test sample 2 (Eva), Test sample 3(Lux),
Test sample 4(Joy, Detergents used(4): - Test sample 1(Waw), Test sample 2(Canoe), Test
sample 3(Good mama), Test sample 4(So easy). (Laundry Bleach (1) Jik.. All detergents, Laundry
Bleach (Jik), and toilet soap used for this research were purchased from a Market in Akungba
Akoko, Ondo State, Nigeria.

SAMPLE COLLECTION - FAIRLY USED CLOTHES, MALE AND FEMALE UNDER
WEAR

Two categories of fairly used cloth samples, Towel, and Singlet were procured in May 2021 from
Akungba Akoko market, located in Ondo-State, Nigeria. The two categories of fairly used clothes,
male and female underwear were labeled accordingly. The samples were then placed in sterile
polythene bags and brought to the Microbiology Laboratory of Adekunle Ajasin University,
Akungba-Akoko for analysis. Standard methods were used in the isolation and identification of the

microorganisms.

ISOLATION OF MICROORGANISMS FROM TEST SAMPLES

To obtain microorganisms from fairly used clothes, male and female underwear (Before and after
washing); the test tube was partly full of sterilized water. Dipped bacteria-laden swabs into the
water, then transferred some of the bacteria collected into the water. To ensure maximum
representation of the microorganisms in the samples during culturing and to obtain good results, a
test run is were determined with the concentrated extract (After washing) and the raw sample
(Before washing). Inoculate the dish by pouring 0.5m/l of the water into the dish and pouring
already sterilized and cooled nutrient agar on it, then incubated 37°C for 24hrs.(17)

CULTURING OF ISOLATE FROM TEST SAMPLES

Culturing of isolates from fairly used clothes, male and female underwear i,e test sample. Pour plate
methods were used to inoculate the test sample. The technique is carried out for each of the sample

extracts by inoculating 0.1 to 1 ml onto the dry agar plate and already prepared cooled sterile 20ml of



nutrient agar was poured on it and are then incubated at room temperature and results were obtained
after 24 hours.(18)..

BACTERIOLOGICAL ANALYSIS OF FAIRLY USED CLOTHES, MALE AND FEMALE
UNDERWEAR.
Using the pour plate method of inoculation,0.5ml of the five-fold dilution of 10° and 10° of fairly
used clothes, male and female underwear waters which has already been washed with toilet soap,
laundry bleach, and detergents was aliquoted into sterile Petri dishes. The nutrient medium was
prepared by dissolving 6.16grams of Agar into 220 liters of distilled water in a sterile conical flask,
corked with cotton wool and aluminum foil, and then homogenized to dissolve. It was sterilized in
an autoclave at a temperature of 121 for 15minutes, after the sterilization the medium was allowed
to cool but not solidify, 20ml amount of the medium was then poured into different sterile Petri
dishes containing 0.5ml of the inoculum and allowed to set, and then the plates were incubated for
24hrs. After 24hrs, the cultural characteristics on the plates were studied and recorded; resultant
colonies were sub-cultured on fresh nutrient agar and then incubated for 24hrs. Pure isolates were
preserved on a double-strength nutrient agar slant for further studies. (18)..

IDENTIFICATION OF ISOLATES FROM FAIRLY USED CLOTHES, MALE AND
FEMALE UNDERWEAR

Macroscopic Examination and Biochemical Characteristics of Isolates

Cultural and macroscopic examinations were done to identify the pure isolate. identification of the
isolates was based on the cellular morphology characteristics. In addition, various biochemical tests
which include: Catalase, Indole, Motility, Gram staining, Fermentation of sugars (Sucrose, Lactose,
Dextrose), Coagulate, Urease, Hydrogen sulphide, Gas production, and oxidase tests were done for

conventional identification of the isolates. (18)..

Microscopic Examination and Gram Staining Techniques of Isolates

Gram staining is a common technique used to differentiate two large groups of bacteria based on
their different cell constituents. The Gram stain procedure distinguishes between Gram-positive and

Gram-negative groups by coloring these cells red or violet. The working solution of reagents used



for the Gram staining technique was prepared according to the manufacturer’s instructions. Staining
was carried out by emulsifying approximately one isolated 18- 24hours old colony in a drop of
water placed at the center of a clean grease-free slide until a thin smear was made. The smear was
air heat-fixed by passing the slide through a Bunsen burner flame and then air-dried. The heat-fixed
smear was flooded with a basic aniline dye (crystal violet) for 60 seconds. This was flooded with
Lugol’s iodine and allowed to remain for 60 seconds. This was then rinsed off with running tap
water. The smear was decolorized with 70% ethanol which was immediately washed out to avoid
total decolorization. The smear was counter-stained with Safranin for 60 seconds, washed off with
running tap water, and blot-dried. The slide was then examined under an oil immersion objective
microscope. Organisms that retained the purple colour of crystal violet- iodine complex (CV-1
complex) were recorded as Gram-positive, while those that appeared pink were Gram-negative. The
slide was then air-dried and the bottom was dried. The slide was then observed under a compound

microscope using an oil emulsion lens at a magnification of X100 (19.20,21).

ANTIBIOTICS SENSITIVITY TESTING OF ISOLATES FROM FAIRLY USED
CLOTHES, MALE AND FEMALE UNDERWEAR
The antibiotics sensitivity test was performed in other to determine the sensitivity or resistance of
the bacteria isolates to some selected antibiotics of certain concentrations. Kirby-Bauer National
Committee for Clinical and Laboratory Standard (CLSI, 2014) modified disc diffusion technique
was used to determine the antibiotics sensitivity of the isolates. Using a sterile inoculating loop, a
colony of the organisms was taken and inoculated into a Nutrient agar broth in the test tubes and
inoculated for 24hrs. A sterile swab stick was dipped into the test tubes to pick the organisms and
the swab stick was rotated severally and pressed firmly on the side of the wall to remove excess
inoculums and used to streak the entire dried surface of the already prepared, sterilized, and
solidified nutrient agar in the Petri dishes, the steaking was repeated two (2) times by rotating the
plate approximately each time to ensure that every part of the plate was inoculated. The plates were
allowed to stay for 15minutes so as to allow any excess surface moisture to be absorbed before
applying the drug impregnated discs. Pre-determined commercial (Oxoid), antibiotics disc of both
gram-positive and gram-negative was fixed on the media using sterile forceps to ensure complete
contact with agar. The plates were inverted and incubated overnight at 37°C for 24hrs. After 24hrs

of incubation, the plates were examined; the susceptibility of each isolate to each antibiotic



was indicated by a clear zone of growth of inhibition around each disc. The diameter of the zone of
inhibition was measured using a calibrated ruler from the underside of the plate and recorded in
millimeters. The results were interpreted according to the Clinical laboratory standard institute
(22). The following antibiotics used were; For gram positive (+ve)Streptomycin (S,30mcg),
Norfloxacin (NB, 10mcg), Chloramphenicol (CH, 30mcg), Ciprofloxacin (CPX, 10mcg), Erythro
mycin(E,30mcg), Levofloxacin (LEV, 20mcg), Gentamycin (CN, 10mcg), Ampiclox (APX, 20
mcg), Rifampicin (RD, 20mcg), Amoxil (AMX, 20mcg) For gram negative (-ve) Tarivid (OFX,
10mcg), Reflacine (PEP,10mcg), Ciprofloxacin (CPX, 10mcg), Augmentin(AU, 30mcg,) Genta
mycin (CN, 10mcg), Streptomycin (S, 30mcg), Ceporex (CEP, 10mcg), Nalidixic acid (NA,30mc
g),Septrin (SXT, 30mcg), Amplicin (PN, 30mcg). Each disc was pressed down to ensure complete
contact with agar surface and incubated at 37for 24hrs. The zones of inhibition were measures using

calibrated ruler in millimeters. (18).

GROWTH DYNAMIC / DEATH RATE(KILLING KINECTICS ) OF ISOLATES USING
ULTRA VIOLET SPECTROPHOTOMETER
Growth dynamic refers to the rate at which cells of microorganisms grow at a given time. The test
was done to determine the rate of growth of the isolates as well as their killing time in due time.
The colony was picked from the stocked culture slant and inoculated into a nutrient broth which
was incubated for 37°Cfor 24hrs. A loopful of organisms was picked from the broth culture into
nutrient broth in two sets which are set A and C respectively. The ultraviolet spectrophotometer was
set at 480 wavelengths, warmed up for 15minutes and then the control was first read, the first
reading wastaken at zero hours and it continues after every 12hours for 8times, at the 5th reading

which is the 48th hour of set B, ciprofloxacin was added to determine up the rate of the kill. (23)
RESULTS

The result obtained from this research work, the efficacy of newly emerging detergents, laundry
bleach, and toilet soap against bacteria isolated from fairly used clothes, male and female

underwear were collated and represented in the table and graphical forms.

TABLE .1; Shows cultural characteristics (Macroscopic examination) of isolated bacteria from

fairly used clothes, male and female underwear washing with detergents, laundry bleach and toilet



soaps. Cultural characteristics include the size, shape, colour, texture, opacity and edges.It was
observed that so me isolated bacteria were big, small, and medium in size, irregular and regular in
shape, rough and smooth in texture, transparent, translucent and opaque in opacity, rough or smooth
edges and the bacteria also exhibit different colour; whitish, orange, yellowish and creamy in
colour.

1. Samples washed with Toilet soap (Test sample 1(Premier cool), Detergent (Test sample
1(Waw) with the addition of laundry bleach(Test sample 1(Jik), Test sample 4(Joy) with laundry
bleach(Test sample 1(Jik), Test sample 2(Canoe) with laundry bleach(Test sample 1(Jik), Test

sample 2(Canoe) and Test sample 2 (Eva).has a large-sized isolates.

2.Samples washed with Test sample 2 (Eva), Test sample 2(Canoe), Test sample 3(Lux) with
laundry bleach(Test sample 1(Jik), Test sample 2(Canoe), with laundry bleach(Test sample 1
(Jik), Test sample 3(Good mama), with laundry bleach(Test sample 1(Jik), Test sample 4(Joy), Test
sample 1(Premier cool) with laundry bleach(Test sample 1(Jik), Test sample 1(Waw), Test sample

1(Premier cool), has small-sized isolates.

TABLE 2; Shows the morphological characteristics(Macroscopic examination) of isolated bacteria
from fairly used clothes, male and female underwear. In this table it was observed that the isolated
bacteria has different morphological characteristics; transparent, translucent and opaque opacity,
rough with creamy, whitish, milky, and yellowish in colour.

TABLE 3; Shows the result of Gram staining of the isolates from isolated bacteria from fairly used
clothes, male and female underwear. It was observed from this table, all isolate after washing with
different detergent and toilet soap, were the result obtained.

Test sample 3 (Lux— 1x10°B), Test sample 3(Lux)+ laundry bleach(Test sample 1(Jik-1x10%), Test
sample 1(Premier cool)+ laundry bleach(Test sample 1(Jik -4x"10°A), Test sample 1(Premier
cool)+ laundry bleach(Test sample 1(Jik - 4x10°B), Test sample 1(Waw) + laundry bleach(Test
sample 1(Jik - 2x10°), Test sample 2(Canoe-1x10%), Test sample 4(Joy)+ laundry bleach(Test
sample 1(Jik 8x10°), Test sample 3(Good mama),+ laundry bleach(Test sample 1(Jik- 5x10%), Test
sample 3(Good mama -2x10°), Test sample 1(Waw)+ laundry bleach(Test sample 1(Jik- 6x10°A),
Test sample 1(Waw-3 10°), Test sample 1(Waw)+ laundry bleach(Test sample 1(Jik- 6x10°B), Test
sample 4(So easy)+ laundry bleach(Test sample 1(Jik -7x10%), Test sample 2 (Eva)+ laundry



bleach(Test sample 1(Jik- 3x10%) were negative to Gram staining, and Test sample 1(Premier cool-
4x10°), Test sample 1(Premier cool + laundry bleach(Test sample 1(Jik- 4x10°), Test sample 2
(Eva- 3x10%), Test sample 3(Lux-1x10°A), Test sample 4(So easy-4x10%), Test sample 1(Waw-
3x10%), were all Gram-positive

Microscopic examination shows that all isolate obtained after washing with; Test sample 3(Lux-
1 10°B), Test sample 3(Lux)+ laundry bleach(Test sample 1(Jik- 1x10°), Test sample 1(Waw) ,+
laundry bleach(Test sample 1(Jik- 6x10°B), Test sample 1(Premier cool- 4x10°), Test sample
1(Premier cool) + laundry bleach(Test sample 1(Jik- 4x10°B) were Tiny rods shape,

Test sample 1(Premier cool)+ laundry bleach(Test sample 1(Jik - 4x10%A), Test sample 4(Joy)
+ laundry bleach(Test sample 1(Jik - 8x10°), Test sample 3(Good mama)+ laundry bleach(Test
sample 1(Jik -5x10%), Test sample 2 (Eva-3x10°), Test sample 3(Lux-1x10°A), Test sample 4(So
easy-4x10°) has Long rods shape.

Test sample 3(Good mama -2x10°), Test sample 1(Waw)+ laundry bleach(Test sample 1(Jik-
6x10°A) has Short rods shape.

Test sample 1(Premier cool)+ laundry bleach(Test sample 1(Jik- 4x10°B), Test sample 2(Canoe -
1x10%), Test sample 1(Waw -3x10°B), Test sample 4(So easy)+ laundry bleach(Test sample 1(Jik-
7x10%), Test sample 2 (Eva)+ laundry bleach(Test sample 1(Jik- 3x10¥, Test sample 1(Waw-

3x10°A) were all cocci in shape.



TABLE 1; Cultural Characteristics (Macroscopic Examination) of Isolated Bacteria from Fairly Used Clothes, Male /Female

Underwear against Newly Emerging Detergents, Laundry Bleach and Toilet Soap.

Newly Emerging Detergents, Laundry | Dilution | Size Shape Colour Texture Opacity Edges
Bleach and Toilet Soap Test sample Factor

Test sample 1 (Premier cool+jik) 10° Big Irregular | Creamish Rough Translucent | Rough
Test sample 1 (Premier cool+jik) 10° Small Regular Creamish Smooth Opaque Rough
Test sample 1 (Waw+jik) 10° Small Regular Yellowish Smooth Translucent | Smooth
Test sample 1 (Waw+jik) 10° Big Regular Milky Smooth Translucent | Smooth
Test sample 1(Premier cool) 10° Small Regular Creamish Smooth Opaque Smooth
Test sample 1(Premier cool) 10° Small Regular Brownish Rough Opaque Smooth
Test sample 1(Waw) 10° Small Regular Whitish Smooth Opaque Smooth
Test sample 1(Waw) 10° Medium | Irregular | Golden yellow | Smooth Translucent | Rough
Test sample 2 (Eva) 10° Big Irregular | Creamish Smooth Translucent | Smooth
Test sample 2 (Eva) 10° Small Irregular | Whitish Smooth Transparent | Smooth
Test sample 2 (Eva+jik) 10° Medium | Regular Yellowish Smooth Translucent | Smooth
Test sample 2(Canoe +jik) 10° Big Irregular | Creamish Rough Transparent | Smooth
Test sample 2(Canoe) 10° Big Irregular | Creamish Smooth Translucent | Smooth
Test sample 2(Canoe) 10° Small Regular Whitish Smooth Opaque Smooth
Test sample 2(Canoe+jik) 10° Small regular Whitish smooth Opaque Smooth
Test sample 3 (Good mama) 10° Medium | Regular Whitish Smooth Transparent | Smooth
Test sample 3 (Good mama+jik) 10° Small Regular Yellowish Rough Translucent | Smooth
Test sample 3 (Lux+jik) 10° Small Regular Whitish Smooth Opaque Smooth




Test sample 3(Lux) 10° Big Regular Yellowish Smooth Transparent | Smooth
Test sample 3(Lux) 10° Medium | Irregular | Milky Rough Opaque Rough
Test sample 3(Lux+jik) 10° Small Regular Whitish Smooth Opaque Smooth
Test sample 4 (Joy) 10° Small Irregular | Creamish Rough Transparent | Rough
Test sample 4 (So Easy+jik) 10° Medium | Regular Milky Smooth Transparent | Smooth
Test sample 4(Joy+jik) 10° Big Irregular | Creamish Rough Opaque Rough
Test sample 4(So Easy) 10° Medium | Regular Creamish Smooth Transparent | Smooth

1.Toilet soap used (4): -
2.Detergents used(4):

3.Laundry Bleach (1)

Test sample 1(Premier cool),
Test sample 1(Waw),

Test sample (1) Jik..

Test sample 2(Canoe),

Test sample 2 (Eva)

Key -NEWLY EMERGING DETERGENTS, LAUNDRY BLEACH AND TOILET SOAP

Test sample 3(Lux),

Test sample 3(Good mama),

Test sample 4(Joy),

Test sample 4(So easy)




TABLE 2; Morphological Characteristics (Macroscopic Examination) of Isolated Bacteria

from Fairly Used Clothes, Male /Female Underwear against Newly Emerging Detergents,

Laundry Bleach and Toilet Soap

Newly Emerging Detergents, Laundry | Dilution | Sub-Culture

Bleach and Toilet Soap Test sample Factor

Test sample 1 (Premier cool+jik) 10° Swamy, opaque with creamy colour

Test sample 1 (Waw+jik) 10° Motile, translucent with golden yellow colour
Test sample 1 (Waw+jik) 10° Motile, translucent with milky colour

Test sample 1(Premier cool) 10° Non-motile, opaque with creamy colour

Test sample 1(Premier cool) 10° Swamy, opaque with brownish colour

Test sample 1(Premier cool+jik) 10° Motile, translucent with creamy colour

Test sample 1(Waw) 10° Motile, opaque with whitish colour

Test sample 1(Waw) 10° Motile, translucent with golden yellow

Test sample 2 (Eva) 10° Non-motile, translucent with creamy colour
Test sample 2 (Eva) 10° Motile, transparent with whitish colour

Test sample 2 (Eva+jik) 10° Motile, translucent with yellowish colour
Test sample 2(Canoe) 10° Non-motile, translucent with creamy colour
Test sample 2(Canoe) 10° Motile, opaque with whitish colour

Test sample 2(Canoe+jik) 10° Swamy, opaque with creamy colour

Test sample 2(Canoe+jik) 10° Swamy, transparent with creamy colour

Test sample 3 (Good mama) 10° Motile, transparent with whitish colour

Test sample 3 (Good mama+jik) 10° Motile, translucent with brownish colour
Test sample 3 (Lux+jik) 10° Non-motile, opaque with whitish colour

Test sample 3 (Lux+jik) 10° Motile, opaque with whitish colour

Test sample 3(Lux) 10° Non-motile, transparent with yellowish colour
Test sample 3(Lux) 10° Swamy organism, opaque with creamy colour
Test sample 4 (Joy) 10° Swamy, translucent with creamy colour

Test sample 4 (So Easy+jik) 10° Motile, transparent with milky colour

Test sample 4(Joy+jik) 10° Motile, opaque with creamy colour

Test sample 4(So Easy) 10° Motile, transparent with creamy colour




TABLE 3: Gram staining for identification of Isolated Bacteria from Fairly Used Clothes,
Male/Female Underwear (Towel, Singlet and Panties) against Newly Emerging Detergents,

Laundry Bleach and Toilet Soap

Newly Emerging Detergents, Laundry | Gram Staining Microscopy
Bleach and Toilet Soap Test sample Examination
Test sample 1 (Premier cool+jik)4x10°A Long irregular rods | -ve
Test sample 1 (Premier cool+jik)4x10°B Cluster cocci -ve
Test sample 1(Premier cool) 4x10° Tiny irregular rod +ve
Test sample 1(Waw)3x10°A Cluster cocci +ve
Test sample 1(Waw)3x10° B Cluster cocci -ve
Test sample 1(Waw+jik) 6x10°A Short rods -ve
Test sample 1(Waw-+jik) 6x10°B Tiny irregular rods | -ve
Test sample 2 (Eva)3x10° Long irregular rod | +ve
Test sample 2 (Eva+jik)3x10° Cluster cocci -ve
Test sample 2(Canoe)1x10° Irregular cocci -ve
Test sample 3 (Good mama)2x10° Short rods -ve
Test sample 3 (Good mama+jik)5x10° Long irregular rods | -ve
Test sample 3 (Lux+jik)1x10° Tiny irregular rods | -ve
Test sample 3(Lux)1x10° Long irregular rods | +ve
Test sample 3(Lux)1x10° Short rods -ve
Test sample 4 (So Easy+jik)7x10° Cocci -ve
Test sample 4(Joy+jik) 8x10° Long rods -ve
Test sample 4(So Easy) 4x10° Long irregular rods | -ve

KEY: +(POSITIVE) - (NEGATIVE)

TABLE 4; Shows the biochemical tests carried out on the isolates. The tests include; the
Motility test, Urease test, Indole test, Triple sugar fermentation (Sucrose, Lactose, Dextrose),
Gas production, and Hydrogen sulphide test (H,S). It was observed in this table that some
isolates are positive and negative to motility test, it was observed that the isolates from different
samples of newly emerging detergents, laundry bleach, and toilet soap, were the following

observation, Test sample 3(Lux-1x10°B), Test sample 3(Lux -1x10°A), Test sample 1(Premier



cool)+ Test sample (1) laundry bleach(Test sample 1(Jik-4x10°), Test sample 4(So easy) +
laundry bleach(Test sample 1(Jik- 7x10° Test sample 4(So easy -4x10%), Test sample 1(Waw -
3x10°A), Test sample 1(Waw- 3x10°B), Test sample 1(Premier cool + laundry bleach (Test
sample 1(Jik- 4x10%), Test sample 1(Premier cool -4x10°), Test sample 2 (Eva) + laundry bleach
(Test sample 1(Jik- 3x10°%), Test sample 2 (Eva)- 3x10°), Test sample 1(Waw + laundry
bleach(Test sample 1(Jik -6x10°%), Test sample 3(Good mama -2x10°). Test sample 3(Good
mama + laundry bleach(Test sample 1(Jik- 5x10%), Test sample 2(Canoe -1x10%), Test sample
4(Joy + laundry bleach(Test sample 1(Jik -8x10°) were Urease positive while, Test sample
3(Lux + laundry bleach(Test sample 1(Jik -1x10%) were Urease negative. It was also observed
that Test sample 3(Lux- 1x10°B), Test sample 4(So easy + laundry bleach(Test sample 1(Jik -7x
10%), Test sample 1(Waw- 3x10%A), Test sample 1(Waw -3x10°B), Test sample 3 (Lux +
laundry bleach(Test sample 1(Jik - 1x10°), Test sample 1(Premier cool + laundry bleach(Test
sample 1(Jik -4x10%), Test sample 1(Premier cool -4x10°), Test sample 2 (Eva -3x10°), Test
sample 2 (Eva +jik 3x10°, Waw+jik 6x10°B, Waw+jik 6x10°AGood mama 2x10°, Canoe 1x10°,
Joy + laundry bleach(Test sample 1(Jik- 8x10°) were indole positive test while, Test sample
3(Good mama + laundry bleach(Test sample 1(Jik- 5x10°), Test sample 4(So easy-4x10° Test
sample 1(Premier cool -4x10°, Test sample 3(Lux- 1x10°A) were indole negative test. It was
also observed that Test sample 3(Lux -1x10°B), Test sample 1(Premier cool),-4x10°), Test
sample 3(Good mama -2x10°, Test sample 1(Waw -3x10°A), Test sample 2 (Eva + laundry
bleach(Test sample 1(Jik-3x10%), Test sample 1(Premier cool + laundry bleach(Test sample 1
(Jik-4x10°A), Test sample 1(Premier cool + laundry bleach(Test sample 1(Jik -4x10°B, Test
sample 3(Good mama + laundry bleach(Test sample 1(Jik- 5x10° Test sample 1(Waw +
laundry bleach(Test sample 1(Jik -6x10°A), Test sample 1(Waw + laundry bleach(Test sample 1
(Jik - 6x10°B), Test sample 4(So easy + laundry bleach(Test sample 1(Jik - 7x10%) were positive
for oxidase test while Test sample 4(Joy + laundry bleach(Test sample 1(Jik - 8x10°), Test
sample 3(Lux + laundry bleach(Test sample 1(Jik -1x10%). Test sample 4(So easy -4x10%), Test
sample 1(Waw -3x10°B), Test sample 2(Canoe -1x10° Test sample 2 (Eva-3x10°and Test
sample 3(Lux -1x10%A were negative for oxidase test.

Table 5; Sugar fermentation for identification of isolated bacteria from Fairly Used Clothes,
Male/ Female Underwear (Towel, Singlet, and Panties) against Newly Emerging Detergents,

Laundry Bleach, and Toilet Soap. All the isolates from the sample were positive for the triple



sugar fermentation test except Test sample 3(Lux + laundry bleach(Test sample 1(Jik- 1x10°) is
negative for the triple sugar fermentation test. All isolates were positive for Hydrogen sulphide
production test (H,S). Also, Test sample 4(Joy + laundry bleach (Test sample 1(Jik- 8x10°), Test
sample 1(Waw-3x10°A), Test sample 4(So easy -4x10%), Test sample 4(So easy + laundry
bleach(Test sample 1(Jik- 7x10°%), Test sample 3(Lux -1x10%) were positive for gas production
tests while the rest isolate was negative for gas production. All the isolates are positive for
glucose test except Test sample 1(Waw + laundry bleach(Test sample 1(Jik- 6x10°)were
negative for the glucose test, all the isolates were also positive for mannitol test. It was also
observed that Test sample 3(Lux -1x10°B), Test sample 1(Premier cool),-4x10°),Good mama
2x10°, Waw 3x10° A, Eva + jik 3x10°, Premier cool+jik 4x10°A, Premier cool+jik 4x10°B, Test
sample 3(Good mama + laundry bleach(Test sample 1(Jik- 5x10°, Test sample 1(Waw + laundry
bleach(Test sample 1(Jik -6x10°A), Test sample 1(Waw + laundry bleach(Test sample 1(Jik -
6x10°B), Test sample 4(So easy + laundry bleach(Test sample 1(Jik - 7x10%), Test sample 3(Lux
-1x10°) were positive for gas production tests while the rest isolate was negative for gas
production. All the isolates are positive for the glucose test except Test sample 1(Waw + laundry
bleach(Test sample 1(Jik- 6x10°)were negative for the glucose test, all the isolates were also

positive for mannitol test.

TABLE 6; Probable organism isolated from fairly used clothes, male/female underwear (towel,
singlet, and panties) against Newly emerging detergents, laundry bleach, and toilet soap. The
isolated organisms include; Aerobacter aerogenes (3), Bacillus polymyxa (5), Staphylococcus
aureus (2), Veillonella parvula (5), Escherichia freundll(1), Escherichia coli (3), Enterobacter

aerogenes (2), Aerobacter cloacae (1).
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Plate 1: Antibiotic susceptibility using disc diffusion method.



TABLE 4 Biochemical Examinations for identification of Isolated Bacteria from Fairly Used Clothes, Male/ Female

Underwear (Towel, Singlet and Panties) against Newly Emerging Detergents, Laundry Bleach and Toilet Soap.

Newly  Emerging  Detergents, | Motility | Urease | Indole Catalase Oxidase Coagulate | Has Gas
Laundry Bleach and Toilet Soap Production
Test sample

Test sample 1 (Premier cool+jik) 4x | + + - + + - + -
10°B

Test sample 1 (Premier cool+jik) | - + + S + - + -
4x10°A

Test sample 1 (Waw+jik)6x10°A - + + n + + + 3
Test sample 1 (Waw+jik)6x10°B - + + " + + + _
Test sample 1(Premier cool)4x10°> | + + + + n n n ;
Test sample 1(Waw)3x10°A - + + + + + n n
Test sample 1(Waw)3x10°B - + + + ; + + :
Test sample 2 (Eva)3x10° + + + - - + + ;
Test sample 2 (Eva+jik)3x10° + + + + + ; n }
Test sample 2(Canoe)1x10° + + + + ; + + :
Test sample 3 (Good mama)2x10° | + + + + + + n -
Test sample 3 (Good mama+jik) 5x | - + - + + - + -
10°

Test sample 3 (Lux+jik)1x10° - - + + - + n ;




Test sample 3 (Lux+jik)2x10° + - - - ; _ T ;
Test sample 3(Lux)1x10°A + + - + ; + T +
Test sample 3(Lux)1x10°B + + + + + + + -
Test sample 4(Joy) 2x10° - - - + + % + -
Test sample 4(Joy+ijik)8x10° - + + + p - + n
Test sample 4(So Easy)4x10° + + - + - + n +
Test sample 4(So Easy)7x10° + + + + + + T +

TABLE 5; Sugar fermentation for identification of Isolated Bacteria From Fairly Used Clothes, Male/ Female Underwear

(Towel, Singlet and Panties) against Newly Emerging Detergents, Laundry Bleach and Toilet Soap.

Newly Emerging Detergents, Laundry Bleach and Toilet Soap Test sample | Lactose | Sucrose | Dextrose | Glucose | Mannitol
Test sample 1 (Premier cool+jik) 4x10°A + + + + +
Test sample 1 (Premier cool+jik) 4x10°B + + + + +
Test sample 1 (Waw+ijik )6x10°B + + + ; +
Test sample 1 (Waw+jik x10°A + + + n +
Test sample 1(Premier cool)4x10° + + + + +
Test sample 1(Waw)3x10°A + + + + +
Test sample 1(Waw)3x10°B + + + n +
Test sample 2 (Eva)3x10° + + + n T
Test sample 2 (Eva+jik)2x10° + + + + n




Test sample 2 (Eva+ijik)3x10° + + + + +
Test sample 2(Canoe)1x10° + + + + +
Test sample 3 (Good mama)2x10° + + + + +
Test sample 3 (Good mama-+jik) 5x10° + + + + +
Test sample 3 (Lux+jik)1x10° - B § T n
Test sample 3(Lux)1x10°A + + + + +
Test sample 3(Lux)1x10°B + + + + +
Test sample 4(Joy) 2x10° + + + + n
Test sample 4(Joy+ijik)8x10° + + + + +
Test sample 4(So Easy)4x10° + + + + +
Test sample 4(So Easy)7x10° + + + + +

TABLE 6; Probable organism Isolated From Fairly Used Clothes, Male/ Female Underwear (Towel, Singlet and Panties)
against Newly Emerging Detergents, Laundry Bleach and Toilet Soap.

Newly Emerging Detergents, Laundry Bleach and Toilet Soap Test sample Organisms identified
Test sample 1(Premier cool + laundry bleach(Test sample 1(Jik - 4x10°B) Aerobacter aerogenes
Test sample 1(Premier cool + laundry bleach(Test sample 1(Jik - 4x10°A) Veillonella parvula
Test sample 1(Premier cool -4x10°) Bacillus polymyxa
Test sample 1(Waw - 3x10°A) Staphylococcus aureus
Test sample 1(Waw - 3x10°B) Veillonella parvula
Test sample 1(Waw + laundry bleach(Test sample 1(Jik - 6x10°B) Escherichia coli




Test sample 1(Waw + laundry bleach(Test sample 1(Jik - 6x10°A) Escherichia coli

Test sample 2 (Eva + laundry bleach(Test sample 1(Jik -3x10°) Veillonella parvula
Test sample 2(Canoe -1x10°) Veillonella parvula
Test sample 3(Good mama + laundry bleach(Test sample 1(Jik - 5x10°) Aerobacter cloacae
Test sample 3(Good mama -2x10°) Citrobacter freundii
Test sample 3(Lux + laundry bleach(Test sample 1(Jik 1x10°) Escherichia coli

Test sample 3(Lux -1x10°A) Bacillus polymyxa
Test sample 3(Lux-1x10°B) Aerobacter aerogenes
Test sample 4(Joy + laundry bleach(Test sample 1(Jik - 8x10°) Aerobacter aerogenes
Test sample 4(So easy -4x10°) Bacillus polymyxa
Test sample 4(So easy -7x10°) Veillonella parvula

Key -NEWLY EMERGING DETERGENTS, LAUNDRY BLEACH AND TOILET SOAP
1.Toilet soap used (4): - Test sample 1(Premier cool), Testsample 2 (Eva)  Test sample 3(Lux), Test sample 4(Joy),
2.Detergents used(4): Test sample 1(Waw), Test sample 2(Canoe), Test sample 3(Good mama), Test sample 4(So easy)

3.Laundry Bleach (1)  Test sample (1) Jik..
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This section of this research work shows the efficacy of newly emerging toilet soaps with the
addition of laundry bleach against isolated bacteria from fairly used clothes, male and female

underwear

Fig 1; The result shows the efficacy of using toilet soap with the addition of laundry bleach (Jik)
against the isolated bacteria from fairly used clothes, male and female underwear, this shows the
effectiveness of toilet soap with the addition of laundry bleach against the isolated bacteria from
fairly used clothes, male and female underwear on colony plate count. The results show that toilet
soap with the addition of laundry bleach was most effective against the isolated bacteria from fairly
used clothes, male and female underwear. From this study Test sample 4(Joy) toilet soap and
addition of laundry bleach (jik) show the lowest colony counts of bacteria on a plate, before
washing (10° ) 68 numbers of colony counts on a plate, (10%) 128 numbers of colony counts, After
washing with Test sample 4(Joy) toilet soap with the addition of laundry bleach (jik)(10°) 19
number of colony counts, (10%) 30 numbers of colony counts, After washing with laundry bleach
(jik) (10%) 5 numbers of colony counts, (10%) 19 numbers of colony cunts, which implies it is the
most effective toilet soap among the toilet soaps used for the study.The table is arranged
accordingly showing the efficacy of toilet soap against bacteria on fairly used clothes in ascending
order.

Fig 2; The results show the efficacy of using detergents and laundry bleach (Jik) against the isolated
bacteria from fairly used clothes, male/female underwear, the result shows how effective the
detergent is against the isolated bacteria from fairly used clothes, male and female underwear. The
result shows which detergent is most effective against the bacteria against the isolated bacteria from
fairly used clothes, male and female underwear, From this study Test sample 4 (So Easy) detergent
shows the lowest colony counts of bacteria on a plate, before washing (10°) 68 numbers of the
count, (10%) 128 number of counts. After washing with Test sample 4 (So Easy) detergent (10°) 20
number of counts, (10%) 33 number of counts, with laundry bleach (jik) (10°) 10 number of counts,
(10%) 22 number of counts, which implies Test sample 4 (So Easy) detergent is the most effective
detergent on bacteria isolated from the sample among the detergents used for the study.

Fig 2 is arranged accordingly showing the efficacy of detergent against bacteria isolated on fairly

used cloth in ascending order.



Figl; Efficacy of Newly Emerging Toilet Soaps With Addition of Laundry Bleach against Isolated
Bacteria From Fairly Used Clothes, Male/ Female Underwear
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Fig 2;Efficacy of newly emrging Detergent With Addition of Laundry Bleach against Isolated
Bacteria From Fairly Used Clothes, Male And Female Underwear
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Fig 3; Shows the antibiotics susceptibility test of the identified Gram-negative bacteria isolated
from fairly used clothes, male and female underwear. It was observed that Escherichia coli and
Aerobacter aerogenes has the highest zone of inhibition to Reflacine (25mm) while
Citrobacter freundi and Aerobacter cloacae has no zone of inhibition to Reflacine (Omm).
Escherichia coli has the highest zone of inhibition to Gentamycin (30mm), Escherichia coli and
Aerobacter aerogenes has the highest zone of inhibition to Augmentin (28mm), Aerobacter
aerogenes has the highest zone of inhibition to Ciprofloxacin (30mm), Escherichia coli and
Aerobacter aerogenes has the highest zone of inhabitation to Septrin (30mm), Escherichia coli
has the highest zone of inhibition to Streptomycin (28mm), Aerobacter aerogenes has the highest
zone of inhibition to Ceporex (30mm), Escherichia coli and Aerobacter aerogenes has the
highest zone of inhibition to Tarivid (25mm), Veillonella parvula and Enterobacter aerogenes
has the highest zone of inhibition to Nalidixic acid (20mm), Aerobacter aerogenes has the

highest zone of inhibition to Amplicin (26mm).

Fig 4; Percentage zones of inhibition of antibiotics against Aerobacter aerogenes isolated from
fairly used clothes, male and female underwear. It was observed that Nalidixic acid (NA)
13%, Tarivid(OFX)13%,Septrin(SXT)15%,Ciprofloxacin(CPX)18%,Augmentin(AU)13%,Genta
mycin(CN)14%, and Reflacine(PEF)14%

Fig 5; Percentage zones of inhibition of antibiotics against Veillonella parvula isolated from
fairly used clothes, male and female underwear. It was observed that Nalidixic acid (NA) 13%,
Tarivid(OFX)13%,Septrin(SXT)13%,Ciprofloxacin(CPX)12%,Augmentin(AU)12%,Gentamyci
n(CN)12%,Reflacine(PEF)12% and Amplicin (PN)13%.

Fig 6; Percentage zones of inhibition of antibiotics against Enterobacteraerogenes isolated from
fairly used clothes, male and female underwear. It was observed that Nalidixic acid (NA) 12%,
Tarivid(OFX)12%,Ceporex(CEP) 12%,Septrin (SXT)12%, Ciprofloxacin (CPX) 9%, Augmentin
(AU)13%,Gentamycin (CN)9%, Reflacine(PEF)9% and Amplicin (PN)12%

Fig 7; Percentage zones of inhibition of antibiotics against Escherichia coli isolated from fairly
used clothes, male and female underwear. It was observed that Tarivid(OFX)13%, Streptomycin
(S)14%, Ciprofloxacin (CPX) 14%, Augmentin (AU)14%,Gentamycin (CN)16%,, Reflacine
(PEF)13% and Amplicin (PN)13%.
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Fig 8; Shows the antibiotics susceptibility test of the identified Gram-positive organisms isolated
from fairly used clothes, male and female underwear. It was observed that Bacillus polymyxa has
the highest zone of inhibition to Ampiclox (20mm), Bacillus polymyxa has the highest zone of
inhibition to Rifampicin (20mm), Aerobacter aerogenes has the highest zone of inhibition to
Amoxil (23mm), Bacillus polymyxa and Veillonella parvula has the highest zone of inhibition to
Streptomycin (20mm), Aerobacter aerogenes has the highest zone of inhibition to Norfloxacin
(22mm), Aerobacte raerogenes has the highest zone of inhibition to Chloramphenicol (20mm),
Staphylococcus aureus has the highest zone of inhibition to Ciprofloxacin (22mm), Bacillus
polymyxa has the highest zone of inhibition of Erythromycin (20mm), Bacillus polymyxa has the
highest zone of inhibition to Levofloxacin (20mm), Bacillus polymyxa and Aerobacter aerogenes

has the highest inhibition of Gentamycin (20mm).

Fig 9; Percentage zones of inhibition of antibiotics against Bacillus polymyxa isolated from fairly
used clothes, male and female underwear. It was observed that Gentamycin (CN)13%,
Levofloxacin (LEV)9%,Ciprofloxacin (CPX)9%,Chloramphenicol (CH)10%,Norfloxacin (NB)
14%, Streptomycin(S)11%,Amoxil.(AMX) 15%,Ampiclox (APX) 10%

Fig 10; Percentage zones of inhibition of antibiotics against Staphylococcus aureus isolated from
fairly used clothes, male and female underwear. It was observed that Gentamycin (CN)19%,
Levofloxacin (LEV)20%,Erythromycin(E)20%,Ciprofloxacin( CPX) 24%,Streptomycin (S)
20%.

Fig 11; Percentage zones of inhibition of antibiotics against Veillonella parvula isolated from
fairly used clothes, male and female underwear. It was observed that Gentamycin (CN)16%,
Erythromycin(E)9%,Ciprofloxacin(CPX)16%,Chloramphenicol (CH)14%,Norfloxacin (NB) 8%,
Streptomycin(S)17%,Amoxil(AMX) 12%,Ampiclox (APX) 8%.



Fig 3;Antimicrobial Susceptibility Test of Identified Gram Negative Bacterial Isolated From Fairly
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Fig 8; Antimicrobial Susceptibility Test of Identified Gram-Positive Bacterial Diameter
of Zones of Inhibition in Millimeter (Mm)
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Fig 12; Efficacy of Toilet Soap test sample Against Bacteria Isolated
From Fairly Used Clothes, Male /Female Underwear (Plate count 10¢)
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Fig 13: Efficacy of Detergent test sample Against Bacteria Isolated From
Fairly Used Clothes, Male /Female Underwear (plate count 10-)
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Fig 14; Shows the growth dynamics of bacteria isolated from fairly used clothes, male and
female underwear using Ultraviolet spectrophotometer with the wavelength 480A. It was
observed that at Ohr Citrobacter freundll has the highest growth rate of 0.9003\ and Aerobacter
cloacae have the lowest growth rate of 0.070A. At 84™ hour Aerobacter cloacae has the highest
death rate of 0.296A and Escherichia coli has the lowest death rate of 0.095A.

Fig 15; Shows the growth dynamics and killing kinetics of bacteria isolated from fairly used
clothes, male and female underwear, and the addition of Ciprofloxacin antibiotics at the 48" hour
using an Ultraviolet spectrophotometer. In this table, it was observed that at Ohr Aerobacter
aerogenes have the highest growth rate of 0.142), and Veillonella parvula has the lowest growth
rate of 0.0591. At the 48" hour Escherichia coli has the highest death rate of 0.138) and Bacillus
polymyxa has the lowest death rate of 0.0791
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Fig 14. Growth Dynamics of Bacteria Isolated From Fairly Used Clothes, Male and Female
Underwear Using Ultraviolet Spectrophotometer With The Wavelength 480). (With Control:
0.000)
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Fig 15; Growth Dynamics and Killing Kinetics of Bacteria Isolated From Fairly Used Clothes,
Male/Female Underwear and Addition of Ciprofloxacin Antibiotics At 48" Hour Using

Ultraviolet Spectrophotometer (With Control: 0.000).

4.0 DISCUSSION

The aim of this study is to determine the potency of newly emerging detergents, laundry
bleach, and toilet soap on bacteria isolates from fairly used clothes and Female Underwear. The
different samples of fairly used cloth examined in this study showed varying degrees of
microbial load with bacteria. The level of patronage given to these fairly used clothes by all in
the society makes it a matter of public health importance. Though there are no data to show the
link between the wearing of fairly used clothes and any infectious disease or disease outbreaks,
the organisms isolated have been incriminated in one disease condition or the order. Towel,

Female singlet, female bra, and panties, which is one of the commonly purchased fairly used



clothes, has the highest bacteria count from this study. This brings to surface facts, the need to
know the source of these fairly used clothes. (12). (24) demonstrated the colonization of Towel
and curtains in a Japanese hospital with pathogens like Methicillin-resistant Staphylococcus
aureus (MRSA), Clostridium difficile, and Vancomycin-resistant Enterococci (VRE). If these
Towels get to the markets as fairly used clothes, the lives of buyers/users become endangered
and increased related health risks. The varied efficacy of the different detergents and toilet soap
used for different fairly used cloth types recorded in this study provides a guide as to which
detergent and toilet soap may be used with a particular fairly used cloth/wear.

From this research work, towel, adult wears, male boxer and female panties and bra, Test
sample 3(Good mama) detergent performed better than other detergents, and J Test sample
4(Joy) and Test sample (1) Laundry Bleach (Jik) performed better than other soap the reason for
this might be in the components of the detergents and toilet soap, the texture of the cloth
materials and the primary level of microbial load. Towels with heavier textures are better re-
washed with Laundry Bleach (Jik). However, there was a general reduction in the microbial load

with the use of the detergents and toilet soap, this agrees with the studies (25).

Fairly used wears from this research work. Staphylococcus aureus was the most
commonly isolated bacterium from the examined fairly used cloth samples. This organism has
also been isolated from previous studies by (25) (26) and (27). Staphylococcus aureus has been
incriminated largely in various infections with multiple drug-resistant strains, skin infections
such as boils and furuncules (28). This organism is also associated with pneumonia, bacteremia,
and endocarditis (29; (30); Staphylococcus aureus isolation from these cloth samples no doubt is

of public health concern.

Bacillus sp was the principal bacterium isolated by (1) and was also isolated from this
study. Bacillus sp is not known as a human pathogen and is another health risk. Its isolation
might be related to the fact that Bacillus sp generally can withstand harsh environmental
conditions like heat, desiccation, and ultraviolet irradiation because of its ability to form
endospores by which it can remain dormant for years. (31;1), especially if the cloth is been
transported from one region to the other, a very good example is the importation of this fairly
used cloth from the United kingdom and the United States of America.. Bacillus polymyxa,

was implicated during this research work (23). Other isolated organisms from the fairly used



cloth and male and female underwear includes Citrobacter freundii, Veillonella parvula,

Enterobacter aerogenes, and Aerobacter aerogene

Veillonella parvula is an anaerobic gram-negative coccus that is part of the normal human flora.
It has rarely been identified as a pathogen in humans, and the most frequently reported infection
caused by Veillonella parvula is osteomyelitis. a case of bacteremia unrelated to a central venous
catheter and without an underlying source of infection(32). They are usually recovered as part of
polymicrobial infection and they are often regarded as a contaminant. However, they have been
isolated in pure culture from various sterile body sites such as sinuses, lungs, liver, central
nervous system, heart, and bone. The presence of this organism depends on the previous users of
the fairly used cloth. But it is worthy of note, to find Veillonella parvula in the fairly used cloth
during this research work. (33).(34;(35) (28; 34).

Enterobacter aerogenes have been reported as important opportunistic and multiresistant
bacterial pathogens for humans during the last three decades in hospital wards. These Gram-
negative bacteria have been largely described during several outbreaks of hospital-acquired
infections in Europe and particularly in France where there is an influx of this imported fairly
used cloth. The dissemination of Enterobacter sp. is associated with the presence of redundant
regulatory cascades that efficiently control the membrane permeability ensuring the bacterial
protection and the expression of detoxifying enzymes involved in antibiotic degradation
/inactivation. Emphasis should be taken to cognizant that Enterobacter aerogenes species are
able to acquire numerous genetic mobile elements that strongly contribute to antibiotic
resistance. Moreover, this particular fitness helps them to colonize several environments and
hosts and rapidly and efficiently adapt their metabolism and physiology to external conditions
and environmental stresses(36), to corroborate the finding of this research work, the isolated
organism may travel from coast to coast i.e. horizontal transmission of mobile elements

containing antibiotic resistance genes,

Citrobacter freundii is another isolated organism, Citrobacter freundii, is gram-negative
enterobacteria classified as a genus in the family Enterobacteriaceae. Citrobacter freundii species
are often found in the stools of children, where they are generally regarded as normal

components of the intestinal microflora. Citrobacter freundii may cause urinary tract infections,


https://www.sciencedirect.com/topics/medicine-and-dentistry/citrobacter

and are found in wounds, respiratory, meningitis, and sepsis. They can cause healthcare-
associated infections, especially in pediatric and immuno-compromised patients. Citrobacter
freundii have been reported previously in association with enteritis in humans, but thus far little
effort has been made to clarify the nature of this association. It has been well established that
Escherichia coli and some non-E. coli enterobacteria can cause diarrhea by producing either
heat-stable (ST) or heat-labile (LT) enterotoxins (37).

Hence, isolation of these different organisms like Staphylococcus aureus from fairly used cloth
samples calls for concern from this study which has been documented in serious wound
infections, many strains of which are multidrug-resistant (38), Staphylococcus aureus was
isolated in 17.1% of the cloth samples, this is in agreement with the work of (12). Enterobacter
aerogenes is associated with nosocomial infection, eye and skin infection, vagina infections
especially among diabetics, pregnant women, and immunocompromised patients (39). They are
equally isolated from this study. Bacterial stay long on fabrics hence they are constantly present
on fairly used cloth materials (40). The counts of microbial load on used fairly used clothes
might be due to factors like customers' hand touching to feel texture and quality, environmental
pollution, sewing, and packaging system or seller’s carrier status. It is therefore advisable to
display new wear in covered or glass-cased showrooms as against the open display commonly

encountered to attract buyers common in Nigeria (41). (42),

It was observed that Ciprofloxacin(CPX) has 18% percentage zones of inhibition of antibiotics
against Aerobacter aerogene, Nalidixic acid (NA) and Tarivid(OFX) has 13% percentage zones
of inhibition of antibiotics against Veillonella parvula, Augmentin (AU) has 13% percentage
zones of inhibition of antibiotics against Enterobacter aerogenes, Augmentin (AU) has 14%
percentage zones of inhibition of antibiotics against Escherichia coli, Amoxil (AMX) has 15%
percentage zones of inhibition of antibiotics against Bacillus polymyxa, Ciprofloxacin (CPX) has
24% percentage zones of inhibition of antibiotics against Staphylococcus aureus and
Streptomycin(S) has 17% percentage zones of inhibition of antibiotics against Veillonella
parvula. The practice of formulating the toilet soap and detergent with specialized antibiotics
should be upheld, this will give us leverage on the action of toilet soap /detergent on microbes
isolated from the fairly used cloth and male /female underwear. The antibiotics will increase the
killing action of the microbe thereby decontaminating the fairly used clothes to reduce the



disease risk factors. One such example was demonstrated in the killing kinetics during the course
of the research work, Ciprofloxacin, these antibiotics accelerate the death rate of the isolates
before reading was taken by the Ultraviolet spectrophotometer. If antibiotics are added to the
toilet and detergent then risen with the laundry bleach, the microbe will be eradicated
permanently(18,23).

The emergence of new toilet soap, detergent laundry bleach will help to eradicate the so-called
emerging normal flora organism if correctly formulated and effectively used Exposure of strains
of bacteria, to lethal doses of hypochloric acid (Laundry bleach, toilet soap and detergent)
causes a decrease in ATP production. Chlorine dioxide present in the detergent and soap acts on
the permeability of the external membrane of the bacteria e.g. E. coli, through a primary lethal
phenomenon that consists in a substantial leakage of K-I- ion; such leakage does not occur for
macromolecules. Sub-lethal doses inhibit cellular respiration due to a nonspecific oxidizing
effect (43). All fairly used cloth should be washed with toilet soap and a mixture of detergent and
a high concentration of laundry(Jik) bleach before use, this will drastically reduce the microbial

load on the cloth and prevent major health hazards, that may emanate from this fairly used cloth.

The direct effect of sunlight is of paramount importance in this study. The sun produces UV rays,
this rays has a lethal effect on microbes at a preset wavelength after exposure for specific number
of days. This is reason why, it is necessary to spread the fairly used cloth in sunlight for days
before use. The UV rays will help to destroys existing and survived colony of microbe on fairly
used cloth and underwear after washing with different soaps and detergent. The UVrays from
the sun stimulates the rapid death rate of microbes on our farly used cloths and underware, this is
deduces from this research work. The UV spectrophotometer were used, to produce artificial
UV rays on the isolated organisms from the fairly used cloth and underwear, to determine the
killing kinetics of microbe artificially, and the result was extraordinary at 4801 wavelength for

48 to 60 hours, No forms of microbe can survive as deduced from this study(18,44).

It was deduced that there is need to spread our fairly used clothing and underwear in the sun
before and after used to reduce the number of existing colony of microbe, to avoid the scourge of
microbial infection. Therefore, we should dissuade the mind of third world country, not all fairly

used clothing are wholesome, and adequate precaution must be taking before use. Fairly used



clothing and underwear must be washed with soaps, detergent, laundry bleach and finally spread
in the sunlight.

CONCLUSION

Potential pathogens were isolated from the fairly used clothes with Towel, Singlet, bra, and
panties have been implicated as the ones with the highest microbial load. These isolated
microbes were incriminated in life-threatening diseases. Though the use of detergents, toilet
soap, and laundry bleach in washing and re-washing the fairly used cloths reduces the microbial
load drastically if not totally eradicated. fairly used clothes consumption is becoming a big
industry in the third world like Nigeria because they are relatively cheaper and a little more
durable quality better than the new cloth, it is very important and imperative, to educate the
populace, about the danger and health implications of fairly used cloth, if not properly washed
and rewashed before use and different soap and detergent, To remove the intending danger of
fairly used cloth.

RECOMMENDATION

From the result obtain from the efficacy of newly emerging detergents and toilet soap against
bacterial isolated from fairly used clothes and underwear, | recommend that detergent or toilet
soap can be used to wash any fairly used clothes purchased before use to reduce the microbial
load present on the cloth and to prevent contacting of infectious disease, | also recommend that
(Good mama)detergent and toilet soap with a high concentration of laundry bleach is best for
washing of fairly used cloth.
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