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Risks of Food Adulter

ation:
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Mutiat
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BACKGROUND INFORMATION

FOOD IS essential for ener 'S : ,
metabolic activities. It is oi)é o?itlfen ﬁ::;:fhfg and carrying out of different
composed of carbohydrates, water foos andeer :tzf everir1 living being and is
drunk by animals, including hun,lans for Emm?gﬁrm}} cagoe Satenor
2020; FAO/WHO, 2007). Foods in our daily diet i Pleasure (Karim,

; » 2007). Foods in our daily diet include vegetables, fruits
legume§, pt}lses, grains, etc. which can either be consumed raw or made
into delicacies. Almost all foods are of plant or animal origin. Animals are
used as food either directly or indirectly by the products they produce.
Meatis an example of a direct product taken from an animal, coming from
either muscle systems or organs. Products from animals include milk which

inmany cultures is drunk or processed into dairy products such as cheese,
butter. Also, birds and other animals lay eggs, which are often eaten, and
bees produce honey, nectar from flowers, which is a popular sweetener in

many cultures (Awasthi et al, 2014). . .
Food adulteration is described as the act of either adding extraneous

substances (adulterants) into food items or products or reducing essential
to carelessness and lack

Nutrients partly or wholly for financial gain or due to ¢z .

of PfOPerphygi}énic conditions during processing, Storns, tran(sipv?r;t::g?e’

and marketing (Asyrat and Belete, 2015). Itis a legal offense etmit i

food fails to meet the legal standards set by the govemr;xttfnt e
ave been adulterated. It takes place when substances at deg

: it. Some of
duality of food are intentionally or unintentionally added to it 50

€se 1. .
substances may be harmfu ncern since the

. Adulteration in food has been a con* ducts but also
e eration 1n e quallty Of fOOd pro is usually

lisation, as it not only decreases i
3 teration :

% effects on health (Sanita et al, 2017)- Fooddaf:ricealing the quality
o & through mixing, substituting, abstr adpRe ?1nin different ways, €1
In't}.le food product. Adulteration can e Viewe ich s superior ¢

beginning of

wh
. . I3 2 s to the One .ve
the .8 OF Substitution of inferior substanﬁfe constituents from 2 gl

%ulterants or removal of some valua

4“
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011). Adulteration can also be the addition of a nop.

food item to increase the quantity of the food item in raw or prepared form,

preservation purpose, and improvement qf appeaéggt(:)e; which can be done
i ' i or unintentionally (Misgana, :
B ical substances that should not be

Adulterants are usually chemi . :
contained within our food or beverage and may be intentionally added to

more expensive substances to increase v@sible quantities and r ?du'ce
manufacturing costs, or for some other deceptive O malicious purpose (Anita
and Neetu, 2013). The substances, tYPICE{IIY termed adult.erants, 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
1temsfhas a very serious 1mpact on producers/farmers, processors or
g:)zf(l)‘; ﬁrtirs( entlt.erpleses, consumers and government (Choudhary et dl,

). e implications for national development is enormous. Increased
public awareness and consumer education about the dan ers of food
adulteration are key fgctors to successful food legislation in Ngigeria.

Generally, the main reason for food adulteration is for economic gain
and not necessarily to improve the nutritive uality of duct
Other reasons may be to increase shelf Jjf A X el iond progues

i
by increasing the volume of the f; y gnd to fetch higher cash income
concern for the food processor: 'I?Icl)d roconal. Food adulteration is a major
substance, and its consumption. rnae Il)JrOEeSS reduces the quality of the fooc
11dy be fatal to the health of the consumer

ng profit margins-initiated
» Processors, and retailers, this

suspected (Asrat and Zelajons e ntal quality assessment on products
> <914). Despite the increasing awareness 0f
ecelt, little has been done to obtain

product (Mansuri, 2
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“2%22), V\{hlle most researfhiiflcdffptlons of food aduylters:
formation about consumerg’ knlgs focus on fooq h aton (Edward or o

lth of the consumer who is iy wledge regarq; Y§lene, there s a Jack of

- ocent
; sumed is therefore at stake, Howe about the copte
yman health. ver, not all adulter

WHAT MAKES A FOOD ADULTERATED?

1food is described to be adult
garacteristics is attained: erated when any one of the following

(1) he fOOd item SOld b endori not of nature. su
l : yav dO 1Ssnoto the ature, substance o)
3 t
quahty demandEd by the purchaser or which it purports to bé

()  The food item contains any substance affecting its quality or if it
is so_processed as to injuriously affect its nature, substance, or
quality,

3) Any inferior or cheaper substance has been substituted wholly or
partly for the article, or any constituent of the article has been
wholly or partly abstracted from it to affect its quality or if itis sO
processed as to injuriously affect its nature, substance, or quality;

(4 The food material has been prepared, packed, of kept under

insanitary conditions whereby it has become contaminated or

injurious to health;

(5) The food item consists wholly or in part of any filthy, putrid, '

g u i i 1
g’ t p ) . :

being insect-infested;
consumption;

(6) The foodis obtaine

(79 The food contains any P

injurious to health; - omposed ©

g jtem is COT°H.
8) The contaln® e foc:ﬂhich renders 165 conte

deleterious su stance,

f any poisonous or
nts injurious t0

ibited colouring matter or

health; .
i r or preservative

. ins an :
(9)  The food material Col;tzﬁued colouring matte
i n
preservatlve, or_a ires
above the prescrlbed imitss
ity O
(10) The quality Of purlt}t’i O ents
standard, or its cons

pelow the prescribed

food fal roportions other

are present in P
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resent in proportions other thap

standard or its constituents are p Ak
dering it injurious to health

those prescribed, whether or notren

TYPES OF FOOD ADULTERATION

Intentional Adulteration
s deliberately adulterated with substances that

look similar to the constituents of the food. This could be intended to
increase its weight and gain more profit. The most frequent type of
adulteration of this category is color adulteration (Misgana, 2020). Examples
of intentional adulteration are the addition of water to liquid milk,
extraneous matter to ground spices or the removal 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
promote the level of their essential nutrients after reduction of a given
amount to increase their profit margin by several chemicals like urea and
melamine; and increase its volume 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 items (Choudhary et al, 2020).
Objectionable substances such as foreign matters (plastic particles,
glass, metals, wood, stones, sand, etc.), undesirable parts of raw plants
(parts of stems, roots, twigs, etc.) and filth (such as insects, rodent parts,
rotten items, mould, etc.) can also be present in foods as adulterants.
Awasthi et al (2014) reported that this form of adulteration is the most
dansgerous form because of amounts of nutrients deducted and extraneous
substances added into food items that are done by business-oriented people

without any care for how they would affect humans.

This is when a food item i

Incidental Adulteration

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 of
the lack of facilities to maintain food quality (Misgana, 2020). If 2 food
item contains some poisonous or deleterious materials above a regulatory
limit, it may render harmful effects upon consumption. For instance, Brie
Chees-e 1s adulterated with Listeria monocytogenes. Food can be adulterateff1
when it is contaminated by microbial pathogens such as bacteria, fungl
protozoa, or viruses. For example, the presence of Salmonella in fruits,
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etables, Of poultry products makes them a _y
; i]teté}tlon can be extremely harmful and may Sgé;eg;esci. dzglt; kind of
pccidental food adulteration as the name implies occurs accidentall
incidentally) without our knowledge (Manasha et al., 2016) Accidenta)ll
Julterants are pesticide residues, the dropping of rodeilts larv.ae in foods
1. Metallic contamination with arsenic lead and mercur’y can also occur

accidentally. Accidental adulterants also involve pests such as rodents and
insects that trespasses the food to a high degree and produce impurity in

he form of excreta, bodily secretioris, and spoilage through micro-organisms.
rhe most common 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 dal, 1997).+

Metallic Contamination

Metallic contaminants may enter the food supply chain through

environmental contamination or during the food production process and

trace amounts (Deepti, 20 14; World Health

they may be present in food in
ccidentally or even intentionally. Arsenic

Organization 2017). It may happen a

from pesticides, lead from water, and effluent from chemical industries, tin

from cans are some of the metallic contaminants which could be considered
foods (WHO, 2017).

another incidental type of adulterant in

Packaging Hazard
which the food is packed may also interfere

The containers or materials in :
f the food, leading t0 packaging hazards.

and mix with the constituents 0

Natural Adulteration

This occurs due to the presence of certain chemicals, organic compounds,

or radicals naturally occurring in foods that are injurious to health and are
entionally. Some of the examples

n .

a?t added to the foods intentionally or umnt

: € toxic varieties of pulses, mushrooms, green and other vegetabl_es, fish,
nd seafood. About 5,000 species of marine fish aré known to be poisonous

and many of these are among edible varieties (Manasha, 2016).

Causes of Food Adulteration
f food adulteration. Majorly

M .

inaﬁ}g’gia?tors have been reported as the causes 0 ulceradie o food
Proceg ria, factors such as food insecurity and economic bene o
growi: ors are germane in food adulteration. AS the nation’s population is
g at alarming rate, food is often adulterated to meet the needs of the
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Populace. Other factors that may contribute to foo<_1 adul;eratiqn idenﬁﬁed
by Choudhary et al, 2020; Dane, 2019 and Lakshmi, 2012 are listed be]gyy,

(a)

(b)

(©)

(d)

(e)

(0

According to Choud
the following forms

Food insecurity: it is a prevailing challenge in the worlq and
most of the developing countries are significantly affected,
including Nigeria. In order to meet the .food needs of the people
amidst poverty, food adulteration 1s w1despr.ead. It is therefore
obvious that when there is food sl}ortage In a country, food
processors and other agents exploit the opportunity tq add
chemical or biological substances to their products to maximjge
profit.

Traders’ profit motivation: traders practice food adulteratiop
because they feel it is a part of their business strategy. Eoods can
be adulterated by food processors because of greed _for Increased
profit margins. Impurities can be put in food items Intentionally
e.g. adding water into milk to increase volume and make more
profit.

Illiteracy of the public: this is the lack of awareness/
knowledge of proper food consumption. Illiterates may not be
aware of the harmful effects or disease outbreaks caused by
consuming adulterated foods.

Lack of efficient food laws: food adulterations are practiced
when there are no efficient and effective food laws to punish

perpetrators of the act. When there are efficient food laws, food
adulteration will be reduced drastically

Lack of Government initiatives: If the Government is serious
with the issue of food adulteration by doing the needful, the
menace will be eradicated or reduced to the barest minimum.

There will be increase in food adulteration if the government
does not have initiative to stop it.

Demaqd—supply imbalance: This is dye to a rapidly growing
population. When there is an increase in the demand for fQOd
more than what is supplied to the market due to rapidly growing

population, food processors are tempted to cash on the situation
by adulterating availab]e stocks.

FORMS OF FOOD ADULTERATION
hary et al (2020); Dane (2019, food adulteration assume?
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0 Mixing: this is when sand, s

; . Id, stone, dust, clay, mud, and pebbles
are mixed with food particles e.g. grains, pulses and other crops.

(2 Substituting/ Replacing: Some healthy constituents are

substituted or replaced with cheaper and low-quality ones, which
alter the nutritional values of the food and

health hazard. may even 1mpose a

3) Using Decomposed Food: This method i1 licates mixing
| decomposed food with healthy or good ones. Food that even
| conceals damage or inferiority in any manner is also considered
to be adulterated. Also, the deliberate mixing of healthy food

with questionable quality food leads to the final product being
adulterated.

- (4 Additions of Toxic Substances: Food adulteration also
| . involves the mixing of food with toxic substances to gain higher
‘ - profit and increase sales. For example, the addition of colour,
- .“yes, or harmful unpermitted preservatives to attract prospective
customers.

(5) Misbranding: This is when there is an altering of the
manufacturing dates, expiry dates, list of ingredients or misleading
ingredient derivatives, and so on to deceive prospective customers

(6) Artificial Ripening: Adding chemicals to the fruits and
vegetables, which speed up the ripening process, is also considered
food adulteration. For example, mango is ripened with carbide
for meeting commercial demand against supply.

Food Adulteration and its Consequences

Adulterated foods can lead to different health problems after consumption
and are considered one of the major problems of everyday life (Mansuri,
2011). Chemical adulterants and colors which are added to food many
times prove to be fatal as they pose an onset of health r@sks or hazards
€Cause of the high percentage of carcinogen_s present in Fhem. Some
adulterated food may also affect our organs directly and w1Fhout much
delay by leading to heart, kidney, liver, and many more organ disorders and
failure. According to Sangita et al (2017), adulterations expose society to
Many diseases ranging from mild to life threatening. For example, asthma,
| skin diseases and cancer are caused by intake of fish, frullts,-meat, or milk
adulterated with chemicals like formalin. Human health is highly sensitive
[to food adulteration and sometimes shows immediate side effects like
] diarrhea, dysentery, and vomiting. For example,‘ coffee powder sub‘stltuted
| With date seed powder or tamarind can cause dlarrhea (Laura, 2014).
The ugly outcome of intake of adulterated food items leads to harmful




288 Agro-Terrorism: Villains, Victims and Counter-Measures

effects such as stomach disorder, dizziness, joint pains, diarrheg, liver
disorder, dropsy, gastrointestinal problems, respiratory diseases, cardige
arrest, glaucoma, carcinogenic effects, paralysis, etc. Therc?fore, health
concerns related to food adulteration can be understood to include food
poisoning, stomachache, indigestion, loose stools, cough, feve}‘, VOmiting
or nausea and aphthae in the mouth. Thus, food adulteration oceurs
globally and in many facets and affects almost all food commodities, j;
only not constitutes a considerable economic prol.alem'but_ also may lead t,
serious health issues for consumers and has implication for natigpy
development. It is found that there are various chemicals and colors yseq
in fruits and vegetables which are very poisonous for health. Calcium carbide
used for ripening of mangoes, bananas, plantains and. copper sulphate used
to ripen fruits faster. All these have been implicated in human health,

Table 19.1: Examples of Adulterants in Food Products and their Harmfy

Effects

Food Adulterant Harmful Effects

Product

Milk and Curd Water and starch powder ~ Stomach disorders

Grains Dust, pebbles, stones, Liver disorders, toxicity in the
straw, weed seeds, body, etc
damaged grain, etc.

Pulses/ Beans  Dyes, chemicals, and lead  Stomach disorders
chromate

Coffee powder  Chicory, tamarind seeds Diarrhea
powder

Tea Artificial colouring agents  Liver disorders

Sugar Chalk powder, washing Stomach disorders and kidney
soda, urea, etc. failure

Pepper Dried papaya seeds and Severe allergic reactions
blackberries including stomach and skin

irritations

Edible Oils Mineral oil, Karanja oil, Gallbladder cancer, allergies,

castor oil, and artificia] paralysis, cardiac arrest, and
iy colours increased LDL cholesterol
Turmeric Pesticide residues, Cancer and Stomach disorders
powder sawdust, chalk dust,

industrial dyes, metanil
yellow dye arsenic, lead
metal etc,
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chilli and Redbrick powder
. nder rhodamine B d ’ Metal toxicity, cancer, lead
cor ye, red lead, poisoni ‘ &5
oW der dung powder, solub] ) p 1s0ning, tumour, variations
salts, water-s:)luble ) In blood pressure, and other
synthetic colours, and stomach-related disorders
other common salts
Fruits allld Chemical ‘1}’88, malachite  Stomach disorders, vomitin
Vegetab es green, calcium carbide, and dyes used are iu hl =
copper sulphate and carcinogenic it
oxytocin saccharin wax
Tomato sauces Pur'npl.qn pulp, non-edible  Gastritis and inflammation of
artificial colours, and vital organs
flavours
Ice cream Pepper oil, ethyl acetate, Dreadful diseases that affect
butyraldehyde, nitrate, organs including lungs,
and washing powder. The  kidneys, and heart
kind of gum is added
which is prepared by
boiling different animal
parts including the tail,
udder, nose, etc. |
Source: Raju et al (2017); Choudhary et al, (2020)
CONCLUSION

Food adulteration has an imp
affecting their properties. Foo
Nigeria is a serious problem as there
developed world. These adulterations h:
implications. Some of the major 18
adulterants present in the fo
damage, cardiac issues along
addition of food colours or 2
fatigue, etc. Unscrupulous process
food, thus leading to a deficiency

A better coordination among a
for food safety and adulteration, €2
Producers and regulators 18
implementation of food safety
Small and Medium-sized Ente
associations for ease of governi
Creation.

legislati
rprises

od triggering stoma
with other health ailments (e.g. cancer), the

rtificial flavours caus
ors can alter
of import
11 the bodies cha
pacity building

i ds ac
also vital towar :
on. Food processors, especially the

(SMES) should
ent support throug

act on food materials in various forms thus
d adulteration in a developing country like
are less strong regulatory bodies unlike
have many public health and economic
ks of food adulteration include

ch issues, liver or kidney

ing dizziness, headaches,
the nutritional values of
ant nutrients in the body.

rged with responsibilities
by training of personnel,
hieving success in

be urged to form
h training and awareness
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