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product (Mansuri, 2011). Adulteration can also be the addition of a non-

food item to increase the quantity of the food item in raw or prepared form, 
preservation purpose, and improvement of appearance which can be done 

either intentionally or unintentionally (Misgana, 2020). 
Adulterants are usually chemical substances that should not be 

contained within our food or beverage and may be intentionally added to 

more expensive substances to increase visible quantities and reduce 

manufacturing costs, or for some other deceptive or malicious purpose (Anita 

and Neetu, 2013). The substances, typically termed adulterants, could be 

chemicals or any material of inferior quality or useless which are not to be 

present in the food and may be intentionally added to reduce manufacturing 

costs or for a cruel purpose (Anita and Neetu, 2013). The adulterant may 

be present in any form and any quantity. Adulterants are mostly harmful 

and pose the ability to lower the potency of the product. Even if the 
adulterant is not harmful, it reduces the nutritional value of the food to a 

greater extent. Some adulterants are also identified as carcinogenic or lethal 
when exposed to them for a longer period. Different types of adulterants 
are used to adulterate different types of food. 

Food adulteration is becoming a big challenge to food processors in 
Nigeria, despite the effect on people's health. The problems of adulteration 
makes the food items used in our daily life unsafe and unhygienic for use 
due to poor handling (Asrat et al, 2012). According to Opia (2020), it is 
now an evolving problem in Nigeria that has led to the deaths of many 
people especially the vunerable groups that include mostly children, the 
elderly and immune-compromised persons. In general, adulteration of food 
items has a very serious impact on producers/farmers, processors or 
manufacturers/enterprises, consumers and government (Choudhary et al, 
2020).And the implications for national development is enormous. Increased public awareness and consumer education about the dangers of food adulteration are key factors to successful food legislation in Nigeria. Generally, the main reason for food adulteration is for economic gain and not necessarily to improve the nutritive guality of the food product. Other reasons may be to increase shelf life and to fetch higher cash income by increasing the volume of the food material. Food adulteration is a major concern for the food processors. The process reduces the auality of the fooa substance, and its consumption may be fatal to the health of the consumer (Choudhary et al, 2020). While increasing profit margins-initiateu adulteration done by some selfish producers, processors, and retailers, this is due to dishonesty and lack of accidental quality assessment on products suspected (Asrat c and Zelalem, 2014). Despite the increasing awareness of the need to know and combat food deceit, little has been done to ob 
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and 
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of 
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adulteration 
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et 
al., 
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er 
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of the 
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to be 

nation 

about 
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knowledge 

regarding 
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adulteration. 
The hman 

health W
H

A
T 

M
AKES 

A
 

FO
O

D
 

ADULTERATED? 

food 
is described 
to 
be 

adulterated 

when 

any 
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of the 

following 

characteristics 
is 

The 
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item
 

sold 
by 
a vendor 
is 
not 
of the 
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dem
anded 

by 
the 

purchaser 
or which 
it purports 
to be, 
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food 
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contains 
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substance 

affecting 
its 

quality 
or ifit is 

so 

prOcessed 
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to

 

(1) 
(2) 
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or cheaper 
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has 

been 

substituted 
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or 

partly 
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article, 
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or 
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it to 
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is so 

processed 
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to 
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its 

nature, 
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or quality, The 
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has 

been 

prepared, 

packed, 
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whereby 
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become 

contaminated 
or 
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(3) 
(4) 
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wholly 
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part 
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putrid, decomposed, 
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or vegetable substance 
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insect-infested, 
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otherwise 
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for 

human 

disgusting, 
rotten, consumption; 
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is 
which The 
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is 

obtained 
froma 

diseased 
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The 
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contains 
any 

poisonous 
or 

other 

ingredients, injurious 
to 

health; 

(6) 

The 

container 
of 
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is 

composed 
of any 

poisonous 
or 

deleterious 
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contents 
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to 

health; 

(7) 

The 
food 

material 
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prohibited 
colouring 

matter 
or 

(8) 
(10) 
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purity 
of 

the 
food 

falls 

below 
the 

prescribed Standard, 
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constituents 
are 

present 
n 

proportions 
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(9) 
gOSumers' W

hile 

m
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research 

studies 

focus 
on 

food 

hygiene, 
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is a lackof 
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ealthh therefore 
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However, 
not 
all 

adulterants 
are 
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to 
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attained: 

injuriously 
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its nature, 

substance, 
or quality, 

preservative, 
or 

any 

permitted 
colouring 
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or 
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standard 
or 
its 

constituents 
are 

present 
in

 

proportions 

other 

than those 

prescribed, 

whether 
or not 

rendering 
it injurious 
to 

health TYPES 
OF 

FOOD 

ADULTERATION 
Intentional 
Adulteration 

This 
is when 
a food 

item
 

is 

deliberately 

adulterated 

with 

substances 
that look 

sim
ilar 

to 

the 

constituents 
of the 

food. 

This 

could 
be 

intended 
to 

increase 
its 

weight 

and 

gain 

m
ore 

profit. 

The 

most 

frequent 

type 
of 

adulteration 
of this 

category 
is color 

adulteration 

(M
isgana, 

2020). 

Examples 

of intentional 

adulteration 
are 

the 

addition 
of water 
to 

liquid 

milk. extraneous 

m
atter 

to 

ground 

spices 
or 

the 

rem
oval 

or 

substitution 
of milk solids 

from
 

the 

natural 

product. 

Intentional 

adulteration 
is the 

inclusion 
of 

inferior 

substances 

having 

properties 
like 
the 

foods 
in 

which 

they 
are 

added: thus, 

they 
are 

difficult 
to 

detect 

(Choudhary 
et al, 

2020). 

The 

adulterant 

could 
be 

physical 
or 

biological 
in

 

nature 
and 
is done 
to 

prom
ote 

the 

level 
of their 

essential 

nutrients 

after 

reduction 
of 
a given am

ount 
to 

increase 

their 

profit 

mnargin 
by 

several 

chem
icals 

like 

urea 
and melamine; 

and 

increase 
its 

volune 
by 

adding 

substances 

such 
as 

starch, flour, 

cane 

sugar, 

vegetable 
oils, 

water, 

skim
 

milk, 

sand, 

chalk 

powder, 

molasses, 

stone, 

brick 

powder, 

ergot, 

chicory, 

roasted 

barley 

powder, 

ground 

papaya 

seeds, 
etc. 

into 

various 

food 

item
s 

(Choudhary 
et al, 

2020). 

Objectionable 

substances 
such 
as foreign 

mnatters 

(plastic 

particles, 

glass, 

metals, 

wood, 

stones, 

sand, 

etc.), 

undesirable 

parts 
of raw 

plants (parts 
of 

stem
s, 

roots, 

tw
igs, 

etc.) 

and 

filth 

(such 
as insects, 

rodent 

parts, rotten 

item
s, 

mould, 

etc.) 

can 

also 
be 

present 
in 

foods 
as 

adulterants. 

Awasthi 
et al (2014) 

reported 
that 

this 

form
 

of 

adulteration 
is the 

most dangerous 

form
 

because 
of 

am
ounts 

of nutrients 

deducted 
and 

extraneous 

substances 

added 
into 

food 

item
s 

that 
are 

done 
by 

business-oriented 

people without 
any 

care 
for 

how
 

they 

would 

affect 

hum
ans. 
Incidental 
A

dulteration 

This 

type 
of adulteration 
is due 
to 
a lack 
of proper 

hygienic 

conditions 
for food 

products 
and 

drinks 

from
 

the 

production 
site 
to 

the 

consumption 

table. 

Unintentional 

(incidental) 

adulteration 
is a result 
of ignorance 
or 

the 

lack 
of facilities 
to 

maintain 

food 

quality 

(M
isgana, 

2020). 
Ifa 
tooa item

 

contains 

som
e 

poisonous 
or 

deleterious 

m
aterials 

above 
a regulatory 

lim
it, 

it may 

render 

harm
ful 

effects 

upon 

consum
ption. 

For 

instance, 

B
rie Cheese 

is adulterated 

with 

Listeria 

mnonocytogenes. 

Food 
can 
be 

adulterated 

when 
it is contam

inated 
by 

m
icrobial 

pathogens 

such 
as 

bacteria, 

fung protozoa, 
or viruses. 

For 

exam
ple, 

the 

presence 
of 

Salm
onella 

in fruits, 
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and 

setables, 
or poultry 

products 

makes 

them
 

adulterated. 
This 

kind 
of 

Rreration 
can 
be 

extrem
ely 

harm
ful 

and 

may 

even 

cause 

death. Accidental 

food 

adulteration 
as the 

nam
e 

im
plies 

occurs 

accidentally 

ocidentally) 

without 
our 

knowledge 

(M
anasha 

et al., 

2016). 

Accidental 

lterants 
are 

pesticide 

residues, 
the 

dropping 
of rodents, 

larvae 
in

 

foods, M
etallic 

contam
ination 

with 

arsenic 

lead 

and 

mercury 

can 

also 

occur nidentally. 

Accidental 

adulterants 
also 

involve 

pests 

such 
as rodents 
and insects 

that 

trespasses 
the 

food 
to 
a high 

degree 
and 

produce 

im
purity 

in 

he form 
of excreta, 

bodily 

secretions, 
and 

spoilage 

through 

micro-organisms. 

The 

m
ost 

commnon 

accidental 

adulterants 
are 

pesticides, 

dichloro 

diphenyltrichloroethane 
(DDT), 
and 

residues 

present 
in 
the 

plant 

product Pandit 
et al, 

2002). 
The 

maximum 

permissible 
limit 
for 

DDT 
is 3 

ppm 

which 

sometimes 
is 

over 

crossed 

(Kannan 
et 
al, 

1997).+ 

Metallic 

contaminants 
may 

enter 
the 

food 

supply 

chain 

through 

environmental 

contamination 
or 

during 
the 

food 

production 

process 
and 

they 
may 
be 

present 
in 

food 
in 

trace 

amounts 

(Deepti, 

2014; 

World 

Health Organization 
2017). 
It may 

happen 

accidentally 
or even 

intentionally. 

Arsenic rom 

pesticides, 
lead 

from 

water, 
and 

effluent 
from 

chemical 

industries, 
tin 

Tom 

cans 
are 

som
e 

of the 

metallic 

contaminants 
which 

could 
be 

considered 

another 

incidental 
type 
of 

adulterant 
in 

foods 

(W
HO, 

2017). 

Metallic 
Contanination 

Ihe 

containers 
or 

materials 
in 

which 
the 

food 
is 

packed 
may 
also 

interfere ald 
mix 

with 
the 

constituents 
of the 

food, 

leading 
to 

packaging 

hazards. 

Packaging 
Hasard 

Occurs 

due 
to 

th
e 

presence 
of 

certain 

chemicals, 

organic 

compounds, 

This naturally 

occurring 
in 

foods 
that 
are 

injurious 
to 

health 
and 
are 

or 

Natural 
Adulteration 

reported 
as 
the 

causes 
of 

food 

adulteration. 
Majorly 

M
any 

factors 
been 
have 

Causes 
ofFoodAdulteration 

M
ethods 

radicals 

intentionally 
or 

unintentionally. 
Sone 
of the 

examples 

added 
not 

the 
to

 

foods 

pulses, 

mushrooms, 
green 
and 

other 

vegetables, 
fish, are 

toxic 
of varieties 

t5,000 

species 
of 

marine 
fish 
are 

known 
to 
be 

poisonous 

and 

seafood. 
A

bout 
! edible 

varieties 

(Manasha, 
2016). 

an
d

 

m
any 

of these 
are 
am

ong 

factors 

such 

as 

food 

insecurity 
and 

economic 

benefits 
to 

food in
 

N
igeria, 

germane 
in 

food 

adulteration. 
As 
the 

nation's 

population 
is 

p
ro

c
e
s
s
o

rs
 

a
re

 

rate, 

food 
is 

often 

adulterated 
to 

meet 
the 

needs 
of the grow

ing 
at 

alarm
ing 
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populace. 

Other 

factors 

that 

may 

contribute 
to

 

food 

adulteration 

identi6d 
listed 
below

: significantly 
affected, 

Food of 
the 

(a) 

obvious 

that 
when 

there 
is 

Traders 

profit 

m
otivation: 

traders 

practice 

food 

adulteration 

because 

they 
feel 
it is a part 
of their 

business 

strategy. 

Foods 
can be 

adulterated 
by 

food 

processors 

because 
of 

(b) 

Iliteracy
 

of th
e
 

public: 

this 
is the 

lack 
of 

aw
areness/ 

know
ledge 

of proper 

food 

consum
ption. 

Iliterates 

m
ay 

not 
be aw

are 
of 

the 

harm
ful 

effects 
or 

disease 

outbreaks 

caused 
by consum

ing 
adulterated 
foods. 

(c) 

L
ack 

of 

efficient 

food 

law
s: 

food 

adulterations 
are 

practiced 

when 

there 

are 
no 

efficient 

and 

effective 

food 

law
s 

to 

punish 

perpetrators 
of 
the 

act. 

W
hen 

there 

are 

efficient 

food 

law
s, 

food 

adulteration 
will 
be 

reduced 

drastically 

(d) 

L
ack 

of G
overnm

ent 

initiatives: 
If the 

G
overnm

ent 
is 

serious 

with 
the 

issue 
of food 

adulteration 
by 

doing 

the 

needful, 
the m

enace 

will 
be 

eradicated 
or 

reduced 
to

 

the 

barest 

m
inim

um
. 

There 

w
ill 

be 

increase 
in 

food 

adulteration 
if the 

governm
ent 

does 
not 

have 

initiative 
to 

stop 
it. 

(e) 

D
em

and-supply 

im
balance: 

This 
is due 
to

 
a rapidly 

growing 

population. 

W
hen 

there 
is an 

increase 
in

 
the 

dem
and 

for 

food 

m
ore 

than 

w
hat 

is supplied 
to

 
the 

m
arket 

due 
to 

rapidly 

growiny 

population, 

food 

processors 
are 

tem
pted 

to 

cash 
on 
the 

situatio! 

by 

adulterating 

available 

stocks. 

() 

FO
RM

S 

OF 

FO
O

D
 

A
D

U
LTER

A
TIO

N
 

According 
to 

Choudhary 
et al (2020); 

D
ane 

(2019, 

the 
follow

ing 
form

s: 
et al, 

2020; 

Dane, 

2019 

and 

Lakshmi, 

2012 
are 
by 
Choudhary 

insecurity: 
it is a prevailing 

challenge 

in 
the 

world 
and most 

of the 

developing 

countries 
are to In people 

Nigeria. 

order 

meet 

the 
food 

needs 
including. 

food 

It is 

is therefore 

adul 
teration 

widespread. 
am

idst 
poverty, 

food 

shortage 
in 

a country 

food processors 

and 

other 

agents 

exploit 

the 

opportunity 
to 

add chem
ical 

or biological 
substances 
to 

their 
products 
to 

m
axim

ise 

profit. 

greed 
for 
increased 

profit 

m
argins. 

Im
npurities 

can 
be 

put 
in 

food 

item
s 

intentionally 

e.g. 

adding 

water 

into 

milk 
to 

increase 

volum
e 

and 

m
ake 

more profit. 

assumeS 
food 
adulteration 



Ihe ugly outcome of intake of adulterated food items leads to harmful with date seed 1 powder or tamarind can cause diarrhea (Laura, 2014). diarrhea, dysentery, and vomiting. For example, coffee powder substituted 
O Tood adulteration and sometimes shows immediate side effects like adulterated with chemicals like formalin. Human health is highly sensitive skin diseases, and cancer are caused by intake of fish, fruits, meat, or milk lany diseases ranging from mild to life threatening. For example, asthma, 

tailure. According to Sangita et al (2017), adulterations expose society to 
elay by leading to heart, kidney liver, and many more organ disorders and 

adulterated food may also affect our organs directly and without much 
because of the high percentage of carcinogens present in them. Some 

mes prove to be fatal as they pose an onset of health risks Or hazards 
2011). Chemical adulterants and colors which are added to food many 

and are considered one of the major problems of everyday life (Mansuri, 
Adulterated foods can lead to different health problems after consumption 

Food Adulteration and its Consequences 

for meeting commercial demand against supply. 
food adulteration. For example, mango is ripened with carbide 

vegetables, which speed up the ripening process, is also considered 
Artificial Ripening: Adding chemicals to the fruits and 

ingredient derivatives, and so on to deceive prospective customers 
manufacturing dates, expiry dates, list of ingredients or misleading 

Misbranding: This is when there is an altering of the 
Customers. 

dyes, or harmful unpermitted preservatives to attract prospective 
profit and increase sales. For example, the addition of colour, 

involves the mixing of food with toxic substances to gain higher 
Additions of Toxic Substances: Food adulteration also 

alter the nutritional values of the food and may even impose a health hazard. 

substituted or replaced with cheaper and low-quality ones, which 
Substituting/Replacing: Some healthy constituents are 

are mixed with food particles e.g. grains, pulses and other crops. 
Mixing: this is when sand, stone, dust, clay, mud, and pebbles 

287 

(6) 

adulterated. with questionable quality food leads to the final product being 
to be adulterated. Also, the deliberate mixing of healthy food 

conceals damage or inferiority in any manner is also considered 
decomposed food with healthy or good ones. Food that even 

(3) Using Decomposed Food: This method in icates mixing 

Risks of Food Adulteration: Types, Causes and liethods 

(5) 

(4) 

(2) 

) (1) 
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diarrhea, 

disorder, 

dropsy, 

gastrointestinal 

problem
s, 

resplratory 

diseases, 

cardie 

Therefore, globally 
and 
in 

many 
facets 
and 

affects 
alm

ost 
all 

food 
com

m
odities 

le only 
not 

constitutes 
a considerable 

econom
ic 

problem
 

büt 

also 
may 

lead 
to 

concerns 

related 
to 

food 

adulteration 
can 
be 

understood 
to

 

incude 
f 

Table 

19.1: 

Exam
ples 

of A
dulterants 

in 

Food 

Products 

and 

their 

Harmful 

Effects H
arm

ful 
E

ffects 

A
dulterant 

Product 
Food Stom

ach 
disorders 

Liver 

disorders, 

toxicity 
in the body, 

etc 

W
ater 

and 

starch 

pow
der 

Dust, 
pebbles, 
stones, 

M
ilk 

and 
Curd Grains 

Stom
ach 

disorders 

straw
, 

weed 

seeds, Dyes, 

chem
icals, 

and 
lead 

Pulses/ 
Beans D

iarrhea 

Chicory, 

Coffee 
powder Liver 

disorders 

Stom
ach 

disorders 

and 

kidney 

failure 

Artificial 
colouring 
agents 

Chalk 
powder, 
washing 

soda, 
urea, 
etc. 

Tea Sugar 

Severe 
allergic 
reactions 

including 

stom
ach 

and 
skin irritations 

Dried 

papaya 

seeds 

and blackberries 

G
allbladder 

cancer, 

allergies, 

paralysis, 
cardiac 
arrest, 

Pepper 

and 

M
ineral 

oil, 

Karanja 
oil, castor 

oil, 

and 

artificial 

colours 

Edible 
Oils 

Pesticide 
residues, 

saw
dust, 

chalk 
dust, 

industrial 
dyes, 
metanil 

yellow
 

dye 

arsenic, 

lead 

m
etal 

etc. 

Turm
eric 

powder 

pains, 
as liver 

effects 
such 

stom
ach 

disorder, 
dizziness, 

joint etc. 
health 

arrest, 

glaucoma, 

carcinogenic 

effects, 

paralysis, 

serious 

health 

issues 
for 

consum
ers 

and 

has 

im
plication 

for 

national 

developm
ent. 

It is found 

that 

there 

are 

various 

chem
icals 

and 

colors 

used in 

fruits 

and 

vegetables 

which 
are 

very 

poisonous 
for 

health. 

Calcium
 

carbide 

used 
for 

ripening 
of m

angoes, 

bananas, 

plantains 
and 

copper 

sulphate 
used to 

ripen 

fruits 

faster. 
All 

these 

have 

been 

im
plicated 

in 

hum
an 

health. 

poisoning, 

stom
achache, 

indigestion, 

loose 

stools, 

Cough, 

fever, 

vomiting 

adulteration 
in or O

C
curs 

nausea 

and 

aphthae 

the 

mouth. 

Thus, 

food 

dam
aged 

grain, 
etc. 

chrom
ate 

tam
arind 

seeds 

powder 

increased 
LDL 
cholesterol 

Cancer 
and 

Stom
ach 

disorders 



cr
ea

tio
n.

 

A
 

bet
ter

 

coo
rdi

nat
ion

 

am
ong

 O0d,
 thus
 

lead
ing

 to
 a 

defi
cien

cy of
 

imp
orta

nt 

nut
rien

ts in
 

the body
. 

mpl
eme

ntat
ion 

of
 

food
 

safe
ty 

legi
slat

ion.
 Food

 

proc
esso

rs, 

espe
cial

ly the 

Pro
duc

ers and 

reg
ula

tors
 is

 
also

 

vita
l 

tow
ards

 

ach
ievi

ng 

suc
cess

 in
 

oF
 

food
 

safe
ty and 

adu
ltera

tion
, 

cap
acit

y 

buil
ding

 by
 

train
ing 

of
 

pers
onn

el, agu
e, etc. 

Uns
crup

ulou
s 

pro
cess

ors can alte
r the 

nut
ritio

nal valu
es of

 

ddi
tion

 of
 

food
 

col
our

s or
 

arti
fici

al 

flav
our

s 

cau
sing

 

dizz
ines

s, 

hea
dac

hes
, 

dam
age

, 

car
dia

c 

issu
es alon
g with

 

othe
r 

hea
lth 

ailm
ents

 (e.g
. 

can
cer)

, the 

mp
lica

tion
s. Som

e of
 

the 
maj

or risk
s of

 
food

 

adu
lter

atio
n 

inc
lud

e 

aau
lter

ant
s 

pre
sen

t in
 

the food
 

trig
ger

ing
 

stom
ach

 

issu
es, live

r or
 

kidn
ey Nig

eria
 is

 a 
seri

ous
 

pro
ble

m as
 

ther
e are less 

stro
ng 

reg
ula

tory
 

bod
ies unli
ke 

dev
elop

ed 

wo
rld.

 

The
se 

adu
lter

atio
ns have

 

man
y 

pub
lic 

hea
lth and 

eco
nom

ic 

affe
ctin

g the
ir 

pro
per

ties
. Foo
d 

adu
lter

atio
n in

 a 
dev

elo
pin

g 

cou
ntry

 like Food
 

adu
lter

atio
n has an

 
imp

act 

on
 

food
 

ma
teri

als
 in

 
var

iou
s 

form
s thus

 

gall the 
bod

ies 

char
ged

 with 

resp
onsi

bilit
ies 

as
so

cia
tio

ns
 for 

CO
NC

LU
SIO

N Sou
rce:

 

Raju
 et

 
al

 
(20

17)
; 

Ch
oud

har
y et

 
al, 

(20
20)

 

Ice 
cre

am
 

ud
de

r, 
no

se,
 

etC
. 

wh
ich

 is
 

pre
pa

red
 by

 

kind
 of

 
gum 

is
 

add
ed 

par
ts 

inc
lud

ing
 the tail,

 

boi
ling

 

dif
fer

ent
 

anim
al 

and 

wa
shi

ng
 

po
wd

er.
 The 

kid
ney

s, and hea
rt org

ans
 

inc
lud

ing
 

lun
gs, 

Dr
ea

dfu
l 

dis
ea

ses
 

tha
t 

aff
ect

 

To
ma

to 
sau

ces
 vege

table
s Frui

ts and 

vit
al 

org
ans

 
Ga

str
itis

 

and 

in
fla

m
m

ati
on

 of
 

fla
vo

ur
s 

cop
per

 

su
lph

ate
 and 

oth
er 

co
mm

on
 

sal
ts 

art
ifi

cia
l 

co
lou

rs,
 and 

sal
ts, 

wa
ter

-so
lu

bl
e 

Re
db

ric
k 

po
wd

er,
 

Pu
mp

kin
 

pul
p, 

no
n-e

dib
le 

Ox
yto

cin
 

sa
cc

ha
rin

 
wax 

gre
en,

 
cal

ciu
m 

car
bid

e, 

powder
 corian

der Chill
i and 

ca
rci

no
ge

nic
 

and dye
s 

used
 are 

hig
hly

 

Sto
ma

ch 
dis

ord
ers

, 
vo

mi
tin

g, 
po

iso
nin

g, 
tum

ou
r, 

va
ria

tio
ns 

sto
m

ac
h-

re
la

te
d 

di
so

rd
er

s 
in

 
blo

od 

pre
ssu

re,
 and 

oth
er 

Me
tal 

tox
ici

ty,
 

can
cer

, 

lead
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ks of

 
Foo

d 

Ad
ult

era
tio

n: 

Typ
es, 

Ca
use

s and 
Me

tho
ds 

ease 
of

 
gove

rnme
nt supp
ort 

thro
ugh

 

train
ing and 

aw
are

nes
s 

Sm
all and 

Med
ium-

sized
 

Ente
rpris

es (SME
S) 

sho
uld

 be
 

urge
d to

 
form

 

bu
tyr

ald
eh

yd
e, 

nitr
ate

, 
Pe

pp
er oil, 

eth
yl 

ace
tat

e, 

Ch
em

ica
l 

dye
s, 

ma
lac

hit
e sy

nth
eti

c 
col

ou
rs, and 

dun
g 

po
wd

er,
 

sol
ub

le 
rho

da
mi

ne
 B

 
dye

, red 
lea

d, 
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