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ABSTRACT
In Pakistan food safety status is highlighted by focusing on adulteration of food, food borne illness and food
contamination results revealed that children and infants have higher mortality and morbidity connected with food
borne illnesses. Concerns about food safety and regulation have ensured the development of various techniques like
physical, biochemical and instrumental technique for adulterants detection in food. Both branded as well as nonbranded samples were selected from different regions of Faisalabad (Satiana, Chiniot, Jhang). There were presence of
different adulterants in selected foods except sugar or sugar powder adulterants. There was presence of different types
of adulterants in selected food items except sugar or sugar powders adulterants. The presence of invert sugar or
jaggery, metanil yellow and sugar solution or water was 33% and metanil yellow color was 25% in samples of honey.
Chalk powder, washing soda and sodium bicarbonate were 75% in samples of jaggery. Starch, chalk powder, washing
soda and metanil yellow were 55% in samples of brown sugar. Non-permitted artificial colours was 43% and saccharin
71% in candies samples. Color was analyzed in 40% and saccharin 60% supari samples. Rhodamine b and metanil yellow
were found 40% and saccharin 20% in jalebi samples. The adulterants presence range in selected items from 20% to
75% and absence of adulterants from 25% to 100% were noted. Microbial analysis was conducted of selected products
for three regions (Satiana, Chiniot, Jhang) of samples so that the safety level can be declared. In this regard, the ranges
for the regions were 1.99x104 to 2.11x104, 2.42x104 to 3.63x104 and 1.35x104 to 5.69x104 of microbial load in the honey
samples. It may be due to unhygienic conditions in surroundings. The ranges for the regions (Satiana, Chiniot, Jhang)
were 4.67x107 to 5.12x107, 3.92 x107 to 7.85 x107 and 2.74 x107 to 3.01 x107 the microbial load in the Jaggery samples
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may be due low grade handling materials. The ranges for the regions (Satiana, Chiniot, Jhang) were 5.90x106 to
7.70x106, 2.01 x106 to 2.23 x106 and 3.74 x106 to 4.30 x106 the microbial load in the sugar or sugar powder samples
may be due to low level of quality control in supply chain. The ranges for the regions were 2.76x10 4 to 4.13x104. 2.99
x104 to 3.94 x104 2.55 x104 to 3.38 x104 of the microbial load in the candies samples may be due to improper packaging.
The ranges for the regions (Satiana, Chiniot, Jhang) were 1.39x104 to 1.77x104, 9.40 x103 to 2.86 x104 and 8.70 x103 to
3.56 x104 the microbial load in the supari samples. The ranges for the regions were 2.01x10 4 to 2.41x104, 2.46 x104 to
2.76 x104 and 2.57 x104 to 4.49 x104 the microbial load in the jalebi samples.
Key words: sweeteners, confectionery, adulteration
INTRODUCTION
In ancient times the food supply was extra than demand and public were used fresh foods in acceptable form. As
population increased demand for food were also increased. For a healthy body, a balanced diet is required which is
obtained from good food products (Srivastava, 2015). Food has both non-nutritional and nutritional components (Schell
et al., 2012). The deficiency of food is most important causes for adulteration of food through the corrupt stakeholders
(Pisani et al., 2008). The food fraud is an act of increasing profit and deceiving consumer. It also include to increase the
quantity or make more grow up. Food fraud consists adulteration, counterfeiting, tempering and intentional
contamination at any stage occurrence related to food supply chain (Spink, 2011). Adulteration of food is a major
problem which occurs in food processing at every level from preparation of food till utilization of end product. The
adulteration of food is utilizing of toxic artificial colors and even through harmful chemicals. They are also applying
toxic chemicals even on perishable foods commodities which are mainly cause of endangering the lives (Choudhury et
al., 2011). Food fraud consists adulteration, counterfeiting, tempering and intentional contamination at any stage
occurrence related to food supply chain (Spink, 2011). Prevention of a food fraud incident is very different than
preventing a terrorist (Spink and Moyer, 2013). Since the beginning of civilization, food adulteration is an issue not just
decreases the food quality but also have numerous bad effects on health (Bensal et al., 2015). Food adulteration term
is commonly used for intentional contamination in basic food material with low quality, non-edible, cheap or toxic
substances. It consist of a large number of other practices e.g. mixing, substitution, putting up decayed foods, giving
fake label or concealing the quantity (Abhirami and Radha, 2015). The effects of consumption of adulterated foods may
be either immediate or long-term or both. Immediate effects include food poisoning (diarrhea) and consequently
dehydration. The long-term effects may be organ failure or cancer (Chowdhury, 2014). Contaminated foods and drinks
are affecting common sources of infection. Adulterants have bad health effects of range from acute signs such as
vomiting, abdominal pain, allergy, asthma and headache and even psychological retardation, cardiac seize and cancer
(Alauddin, 2012). The dyes used in food are highly carcinogenic and may cause paralysis, brain and liver damage, kidney
stone, glaucoma, blindness, heart attack or even sudden death if taken for long time (Mirza et al., 2015). Adulterants
in food have arrived at its peak in cities of USA and Western Europe in both 18th and 19th centuries. When food items
were intentionally contaminated from colors to enhance attractiveness. Adulteration covers both aspects as
intentional and incidental. Inferior qualities and artificial substitutes are mostly used in adulteration. Natural products
are converted to hazardous material due to adulterants involvements in food (Poornima, 2010). Gupta and Panchal
(2009) studied food adulteration cheats customers and causes health hazards. The adulterants used are having adverse
effects from simple stomach disturbances to deadly cancers. The information regarding commonly used food materials
which are adulterated intentionally and simple method to detect the adulteration (Faheem et al., 2014). The dyes used
in food are highly carcinogenic and may cause paralysis, brain and liver damage, kidney stone, glaucoma, blindness,
heart attack or even sudden death if taken for long time (Mirza et al., 2015). Rhodamine B color is a mutagenic and
carcinogenic substance. It is causing toxicity to humans including reproductive or developmental toxicity, neurotoxicity,
acute toxicity and carcinogenicity (Gresshma and Paul, 2012). Metanil yellow color is mostly used in food but it
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enhancing effect of tumor (Jain et al., 2009). Honey is defined as the natural sweet substance produced by honeybees
(Sivakesava and Irudayaraj, 2001). Adulterants are invert sugar or Jaggery, metanil yellow color and sugar solutions or
water in honey (Abhirami and Radha, 2015). Jaggery is a sugar cane base traditional sweeteners of Pakistan. The metanil
yellow color, chalk powder, washing soda and sodium bicarbonate are adulterants present in Jaggery (Faheem et al.,
2014). Sugar is a sweet, crystalline food supplement extracted from sugar beet and sugar cane. Starch, chalk powder
and washing soda are analyzed adulterants in sugar or sugar powder (Abhirami and Radha, 2015). Brown sugar is a
sugar cane base traditional sweetener of Pakistan. The starch, metanil yellow, chalk powder and washing soda are
adulterants in brown sugar (FSSAI, 2012). Candies are confectionery products having adulterants as non-permitted
artificial colors and saccharin in candies (FSSAI, 2012). Jalebi is a traditional product of Pakistan prepared by frying of
batter (prepared with maida and water) and finally soaking in sugar syrup having adulterants saccharin, Rhodamine b,
and metanil yellow color (FSSAI, 2012). Adulteration is a global issue which increasing with each day of passing. As far
as Pakistan is concerned, food safety issue is very much undermined. There is an ever increasing list of food items that
are adulterated on daily basis. The present research has been designed to check the adulterants in selected food items.
The objectives of the study were as follow:
Objectives
 Selection of various products according to food groups from Faisalabad region.
 Safety assessment of selected food products with reference to adulteration.
 Interpretation and compilation of results for consumer awareness.
MATERIALS AND METHODS
Raw material
The samples of honey, Jaggery, sugar, sugar powder, brown sugar, candies, supari and jalebi were collected
from different regions (Satiana, Chiniot, Jhang) of Faisalabad. Samples types were branded or non-branded as
per availability. All chemicals and reagents of analytical grade were purchased from scientific stores.
Preparation of raw material
Grinding of sugar, coffee, jaggery, candies, supari and jalebi sample was done through grinder and mixed well
to get a homogenous sample. Honey was mixed thoroughly by stirring or shaking. It was passed through
porcelain cloth according to methods discussed in FSSAI (2012).
Detection of adulterants
Adulterants in Honey
Honey was tested for adulterants like invert sugar or Jaggery, metanil yellow color and sugar solutions or water.
Invert sugar or Jaggery
5 ml of solvent ether was added into 5 ml of honey sample. Then mixed it well and ether layer was poured the in a petri
dish. Evaporated completely by blowing of ether layer and 2 to 3 ml of resorcinol was added in it (1 gm. of resorcinol
resublimed in 5 ml of conc. Hydrochloric acid). Appearance of cherry red color indicated presence of sugar or jaggery
in honey samples was done by method expressed in Abhirami and Radha, (2015). 5 ml of honey was taken in a porcelain
dish, Aniline Chloride solution (3 ml of Aniline and 7 ml. Of 1:3 HCl) added and stirred well. Orange red color indicated
presence of sugar was done by following the method of Abhirami and Radha, (2015).
Metanil Yellow
Honey sample was added in a test tube and then alcohol and HCl were added in it. Appearance of pink color showed
presence of metanil yellow color in honey sample was done by following the method of Faheem et al. (2014)
Sugar solution or water
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A cotton wick was dipped in pure honey and then lighted with a match stick. The burned honey showed purity of
sample. On other hand presence of this adulterant in honey was not allowed it to burn. If it does, it will produce a
cracking sound was done by method expressed in Abhirami and Radha, (2015).
Adulterants in Jaggery
Jaggery was tested for metanil yellow color, chalk powder, washing soda and sodium bicarbonate adulterants presence
or not in it.
Metanil yellow color
A small quantity of jaggery sample was taken in a test tube and few drops of HCl was added along with alcohol in it.
Appearance of pink color showed presence of metanil yellow color in jaggery sample was done by following the method
of Faheem et al. (2014).
Chalk powder
10 grams of jaggery was taken in a glass of water and allowed it to settle down. Chalk powder was settled down at the
bottom was done by method expressed in FSSAI, (2012).
Washing soda
Small quantity of sugar was taken, dissolved it in water and added few drops of Hydrochloric acid. Presence of washing
soda indicated gave off bubbles was done by method expressed in FSSAI, (2012).
Sodium bicarbonate
Small quantity of jaggery sample was taken in a test tube and muratic acid added in this. Presence of sodium
bicarbonate produced effervescence was done by following the method of Faheem et al. (2014).
Adulterants in Sugar or sugar powder
Sugar or sugar powder were tested for presence or not of the adulterants like starch, chalk powder and washing
soda.
Starch
Iodine solution was put down on sugar powder. Blue color appearance showed presence of starch in sugar or sugar
powder was done by following the method of Faheem et al. (2014).
Chalk powder
10 grams of sugar or sugar powder was taken in a glass of water and allowed it to settle. Chalk powder was settled
down at the bottom of glass was done by method expressed in Abhirami and Radha, (2015)
Washing soda
Small quantity of sugar or sugar powder was taken, dissolved it in water and added few drops of Hydrochloric acid.
Presence of washing soda was indicated bubbles in it was done by following the method of Abhirami and Radha, (2015)
Adulterants in Brown sugar
Brown sugar was tested for starch, metanil yellow, chalk powder and washing soda presence or not in it.
Starch
Iodine solution was put down on brown sugar. Appearance of blue color showed presence of starch in brown sugar
was done by method expressed in FSSAI (2012).
Metanil yellow (Non-permitted)
10 grams of brown sugar was dissolved in a glass of water and 5 ml from this solution of brown sugar in was added in
a test tube. Then few drops of concentrated hydrochloric acid added in it. Appearance of pink color in lower layers
showed the presence of non-permitted color was done by following the method of FSSAI (2012).
Chalk powder
10 grams of brown sugar was dissolved in a glass of water and allowed it to settle and chalk was present it settled down
at the bottom was done by method expressed in FSSAI (2012).
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3.3.1.4.4. Washing soda
Few drops of hydrochloric acid were added in brown sugar. Presence of washing soda in sample gave off bubbles were
indicated was done by following the method of FSSAI (2012).
Adulterants in Confectionery products
Adulterants in Candies
Candies were tested for non-permitted artificial colors and saccharin adulterants.
Saccharin
Two spoons of 5 to 10 grams of candies sample was taken with little quantity of water in a test tube. Few drops of
hydrochloric acid was added along with 10 ml of solvent ether. Sample and all that chemicals were mixed well and
ether layer was decanted into a test tube or a beaker. The ether evaporated spontaneously and one drop of water
(warm) was added to the residue and tasted. Sweet taste indicated the presence of saccharin. Saccharin gave excessive
and lingering sweet taste and bitter taste left at the end was done by following the method of FSSAI (2012).
Metanil yellow (Non permitted color)
5 grams of candy sample was taken with 5 ml of water in a test tube. Few drops of concentrated hydrochloric acid were
added. A pink color showed presence of metanil yellow was done by method expressed in FSSAI (2012).
Adulterants in Supari
Supari samples were tested for existence or not of these adulterants like color and saccharin.
Color
Small quantity of supari samples was taken. Presence of color in supari samples color dissolved in water immediately
was done by following the method of FSSAI (2012).
Saccharin
This test was done as discussed above.
Adulterants in Jalebi
Jalebi samples were tested for saccharin, Rhodamine b, and metanil yellow color.
Saccharin
This test was done as discussed above.
Rhodamine B
½ teaspoon of jalebi sample was taken in a test tube. 3 ml of carbon tetra chloride was poured and shaked well the test
tube to mix the contents. The mixture turned colorless and addition of drops of hydrochloric acid brought the color
back, when food contain rhodamine b color. Because this color is shined very brightly under the sun light was done by
method expressed in FSSAI (2012).
Metanil yellow color
This test was done as discussed above.
Microbiological evaluation
The samples of honey, Jaggery, sugar, sugar powder, brown sugar, candies, supari and jalebi were collected from
different regions (Satiana, Chiniot, Jhang) of Faisalabad. And analysis of microbial level of these food items were done
by expressed method in FSSAI (2012).
Total Plate count
The total plate count (TPC) is intended to indicate the level of micro-organisms in the product.
i.

Preparation of normal saline solution
A normal saline solution was prepared by using NaCl 8.9 g/L for the dilution of samples.
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ii.

iii.
iv.

v.

vi.

Sterilization of glass ware
The glassware used during the present study including glass bottles, glass flasks, glass Petri-plates, screwcapped test tubes etc., were washed in the detergent and soaked into the distilled water before air drying. The
sterilization was carried out in hot air oven at a temperature of 171°C for 30 minutes
Media preparation
Plate count gar was prepared and autoclaved at 121˚C for 15 minutes.
Samples preparation
Six sterilized test tubes were taken and labeled as 10-1, 10-2, 10-3… 10-6. 9mL of normal saline was poured
into each test tube. 1 ml of homogenized sample was shifted into the first test tube and contents were mixed
well by gentle shaking. Then sample was transferred from first test tube to second one and mixed thoroughly.
Similarly 1mL sample from second test tube was shifted into third test tube. By using above procedure other
serial dilutions were also prepared.
Pouring the plates
1ml contents from each test tube dilution on the surface of Nutrient agar plates and spread well and incubated
at 37˚C for 24 hours.
Colony counting
The average number of colonies was counted from those dilutions that showed the colonies size ranging from
30 to 300 with the help of colony counter.
Total Plate Count (cfu/ml) =

Average number of colonies ×dilution factor
Volume factor

Detection of adulterants
Adulterants Sweeteners
Adulterants in Honey
Honey samples collected from different regions of Faisalabad, were tested for adulterants like invert sugar or jaggery,
metanil yellow and sugar solution. Significant difference was observed regarding presence or absence of adulterants
(Table 1), with 67% samples of honey were free from invert sugar, metanil yellow color and sugar solution while 33%
sample were adulterated with each adulterant. Abhirami and Radha (2015) found sugar solution in honey, Awasthi et
al. (2014) found fifty percent presence of adulterants in honey samples. Faheem et al. (2014) studied the adulterants
addition in honey like metanil yellow color which is carcinogenic and invert sugar or Jaggery which can cause stomach
and liver disorder.

4.1.1.2. Adulterants in Jaggery
Adulterants named metanil yellow color, chalk powder, washing soda and sodium bicorbonate were analyzed in
samples collected from different regions of Faisalabad. The results from Table 2 showed significant (p< 0.01) difference
regarding adulteration of jaggery. These results depicted that 75% jaggery samples were adulterated with chalk
powder, washing soda and sodium bicarbonate while 25% samples were adulterated with metanil yellow color.
In general adulteration or contamination in food either for economic achieve or due to negligence and be short of
accurate sanitized conditions of processing, storing, transportation and marketing. The results for the presence or
absence of adulterants in Jaggery were found highly significant (p<0.01).
Table No. 1. Adulterants present in Honey
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Honey

Absent
Present
Total

Invert
Jaggery
6
67
3
33
9
100
9.00*
<0.05

No. of Samples
%
No. of Samples
%
No. of Samples
%

X2
P

sugar

Adulterants
or Metanil yellow color
6
67
3
33
9
100
9.00*
<0.05

Sugar solution
6
67
3
33
9
100
9.00*
<0.05

Figure No. 1. Adulterants present in Honey

Honey
80%
60%
40%
20%
0%
Adul. 1

Adul. 2
Absent

Adul. 3

Present

Adul. 1= Invert sugar or Jaggery, Adul.2 = Metanil yellow color and Adul.3= Sugar solutions or water
Table No. 2. Adulterants in Jaggery
Adulterants
Metanil
Jaggery
yellow
Chalk powder
Washing soda
Sodium bicorbonate
color
No.
of
9
3
3
3
Absent Samples
%
75
25
25
25
No.
of
3
9
9
9
Present Samples
%
25
75
75
75
No.
of
Total
12
12
12
12
Samples
%
100
100
100
100
X2
12.00**
12.00**
12.00**
12.00**
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P

<0.01

<0.01

<0.01

<0.01

Figure No. 2. Adulterants in Jaggery

Jaggery
80%
70%
60%
50%
40%
30%
20%
10%
0%
Adul. 1

Adul. 2

Adul. 3
Absent

Adul. 3

Adul. 4

Present

Adul. 1= Metanil yellow color, Adul.2= Chalk powder, Adul.3= Washing soda and Adul.4= Sodium bicarbonate
Adulterants in Sugar or Sugar powder
Three different types of adulterants named starch, chalk powder and washing soda were tested in sugar or sugar
powder samples collected from different regions of Faisalabad. Non significant variation was observed regarding
presence or absence of adulterants (Table 3), with 100% samples of sugar were free from starch, chalk powder and
washing soda. Abhirami and Radha (2015) stated that there were not presence of washing soda and chalk powder in
both sugar and sugar powder.
Adulterants in Brown Sugar
Four different types of adulterants named starch, chalk powder, washing soda and metanil yellow color were tested in
collected samples of brown sugar from different regions of Faisalabad. The given results (Table 4) showed significant
(p< 0.01) difference regarding adulteration of brown sugar illustrated that 50% samples of brown sugar were
adulterated with starch, chalk powder, washing soda and metanil yellow color.
Sugar or sugar powder
Absent
Present
Total

No. of Samples
%
No. of Samples
%
No. of Samples
%

Adulterants
Starch

Chalk powder

Washing soda

9
100
0
0
9
100

9
100
0
0
9
100

9
100
0
0
9
100

Table No. 3. Adulterants in Sugar or Sugar powder
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Figure No. 4.3. Adulterants in Sugar or Sugar powder

sugar or sugar powder
120%
100%
80%
60%
40%
20%
0%
Adul. 1

Adul. 2

Present

Adul. 3

Absent

Adul. 1= Starch, Adul.2= Chalk powder and Adul.3= Washing soda
Table No. 4. Adulterants in Brown sugar
Adulterants
Brown sugar
Starch
Chalk powder
Washing soda
Absent

Present

Total

X2
P

No.
of
6
Samples
%
50
No.
of
6
Samples
%
50
No.
of
12
Samples
%
100
12.00**
<0.01

Metanil yellow

6

6

6

50

50

50

6

6

6

50

50

50

12

12

12

100
12.00**
<0.01

100
12.00**
<0.01

100
12.00**
<0.01

Brown sugar
Absent

60%

Present

50%
40%
30%
20%
10%
0%
Adul. 1

Adul. 2

Adul. 3

Adul. 4

Figure No. 4. Adulterants in Brown sugar
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Adul. 1= Starch, Adul.2= Metanil yellow, Adul.3= Chalk powder and Adul.4= Washing soda
Adulterants in Confectionery Products
Adulterant in Candies
Two types of adulterants named metanil yellow color and saccharin were analyzed in candies samples collected from
different regions of Faisalabad. The results given in table 5 showed significant (p< 0.01) variation regarding adulteration
of candies depicted that 43% candies samples were adulterated with non-permitted artificial colors while 71% samples
were adulterated with saccharin. Candies are usually consumed in the ranges of 10-100g per day by children.
Rhodamine B was reported to increase the incidence of tumours of lung, breast, ovary, liver and tetratogenic
abnormalities of bone, eyes, skin and lung (Rao et al., 2006). Waghray et al. (2011) studied that there were hundred
percent positive test for non-permitted color presence in samples of different types of candies. The mostly prevailing
non-permitted color was Rhodamine B in this study.
Adulterants in Supari
Adulterants like color and saccharin were analyzed in supari samples from different regions of Faisalabad. Significant
(p< 0.01) difference was observed regarding presence or absence of adulterants (Table 6), with 40% samples of supari
adulterated from color while 60% samples were adulterated from saccharin.
Adulterant in Jalebi
Adulterants like Saccharin, Rhodamine b and Metanil yellow colors in Jalebi samples were evaluated from different
regions of Faisalabad. The results given in table 7 depicted that 40% samples of jalebi were adulterated through
Rhodamine b and Metanil yellow while 20% samples were adulterated with saccharin. These results showed significant
(p< 0.01) difference regarding adulteration of jalebi samples.
Table No. 5. Adulterants in Candies
Adulterants
Non permitted artificial
Saccharin
colors

Candies

Absent

Present
Total
2

X
p
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No. of Samples

12

6

%

57

29

No. of Samples

9

15

%

43

71

No. of Samples

21

21

%

100
21.00**
<0.01

100
21.00**
<0.01
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Figure No. 5. Adulterants in Candies

Candies
80%
70%
60%
50%
40%
30%
20%
10%

0%
Adul. 1

Adul. 2
Absent

Present

Adul. 1= Non-permitted artificial colors and Adul.2= Saccharin
Table No. 6. Adulterants in Supari
Adulterants

Supari
Absent
Present
Total

Color

Saccharin

No. of Samples

9

6

%

60

40

No. of Samples

6

9

%

40

60

No. of Samples

15

15

%

100
X
15.00**
p
0.0047
<0.01
Figure No. 6. Adulterants in Supari

100
15.00**
<0.01

2

Supari
80%
60%
40%
20%
0%
Adul. 1

Adul. 2
Absent

Present

Adul. 1= Color and Adul.2= Saccharin
Table No. 7. Adulterants in Jalebi
Jalebi
adulterants
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Absent
Present
Total

Metanil yellow

Rhodamine b

Saccharin

No. of Samples

9

9

12

%

60

60

80

No. of Samples

6

6

3

%

40

40

20

No. of Samples

15

15

15

%

100
15.00**
<0.01

100
15.00**
<0.01

100
15.00**
<0.01

2

X
p

Figure No. 7. Adulterants in Jalebi

Jalebi
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Adul. 1

Adul. 2
Absent

Adul. 3

Present

Adul. 1= Saccharin, Adul.2= Rhodamine b and Adul.3= Metanil yellow color
Microbial Evaluation
Total Plate Count of Sweeteners
Total Plate Count of Honey
The honey samples were collected from three regions of Faisalabad. Analysis of variance of total plate count (TPC)
depicted highly significant variation (p< 0.01) in total plate count (Table 8). The mean values of TPC (table 9) from three
regions of Faisalabad of honey samples were 20500±600, 30800±6156.095 and 40350± 8349.89 respectively. Results
showed that it ranged from 1.99x104 to 2.11x104, 2.42x104 to 3.63x104 and 1.35x104 to 5.69x104 of microbial load in
the honey samples may be due to unhygienic conditions in surroundings. Highest value of TPC was 5.69x104 cfu in
region 3 and lowest value 1.99x104 in region 1 as can be seen from figure 8.
Figure No. 8. Total Plate Count of Honey samples
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Table 8 Analysis of Variance for Microbial Count of Honey samples
S.O.V
DF
SS
Region
2
2.016E+11
Error
6
1.874E+10
Total
8
2.203E+11

R3

MS
1.008E+11**
3.123E+09**

Table 9 Mean Values of Honey samples
Region
Honey
R1
20500±600
R2
30800±6156.095
R3
40350±8349.89
4.2.1.2. Total Plate Count of Jaggery
The jaggery samples were collected from three regions Faisalabad. Statistical results of total plate count (TPC)
illustrated non-significant variation in total plate count (Table 10). The mean values of TPC (Table 11) from three regions
of Faisalabad of jaggery samples were 48950000±2250000, 54166667±2126513 and 28700000 ± 1350000 respectively.
Results showed that it ranged from 4.67x107 to 5.12x107, 3.92 x107 to 7.85 x107 and 2.74 x107 to 3.01 x107 the microbial
load in the jaggery samples may be due low grade handling materials. Highest value of TPC was 7.85 x107 cfu in region
2 and lowest value 2.74 x107 in region 3 as can be seen from figure 9. The ranges for the regions were microbial analysis
is essential part of food safety. Confidence in the safety and integrity of the food supply is an important requirement
for consumers. There was a work done on jaggery samples and studied that the bacterial microflora were isolated on
plate count agar from four jaggery samples collected at various stage of jaggery stored. So this study showed a range
from 0.2x10-5 to 8.5x10-6 cfu g-1 (Singh et al., 2009).
Total Plate Count of Sugar or sugar powder
The sugar samples were collected from three regions of Faisalabad. Statistical results of total plate count (TPC)
illustrated non-significant variation in total plate count (Table 12). The mean values of TPC (Table 13) from three regions
of Faisalabad of sugar samples were 6800000±900000, 2120000±110000 and 4015000±280000 respectively. Results
demonstrated that it ranged from 5.90x106 to 7.70x106, 2.01 x106 to 2.23 x106 and 3.74 x106 to 4.30 x106 the microbial
load in the sugar or sugar powder samples may be due to low level of quality control in supply chain. Highest value of
TPC was 7.70x106 cfu in region 1 and lowest value 2.01 x106 in region 2 as can be seen from figure 10.
Figure No. 9. Total Plate Count of Jaggery samples
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Table 10 Analysis of Variance for Microbial Count for Jaggery
S.O.V
DF
SS
Region
2
1.085E+15
Error
6
9.158E+14
Total
8
2.001E+15

MS
5.427E+14ns
1.526E+14ns

Table 11 Mean Values of Jaggery samples
Region
Jaggery
R1
48950000±2250000
R2
54166667±2126513
R3
28700000±1350000
Figure No. 10. Total Plate Count of Sugar or sugar powder samples
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Table 12 Analysis of Variance for Microbial Count in Sugar or sugar powder samples
S.O.V
DF
SS
MS
Region
2
3.324E+13
1.622E+13**
Error
6
1.801E+12
3.002E+11**
Total
8
3.504E+13
Table 13 Mean Values of Sugar samples
Region
Sugar Powder
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R1
6800000±900000a
R2
2120000±110000b
R3
4015000±280000c
Total Plate Count of Brown sugar
The brown sugar samples were collected from three regions of Faisalabad. Statistical results of total plate count (TPC)
illustrated non-significant variation in total plate count (Table 14). The mean values of TPC (Table 15) from three regions
of Faisalabad of sugar samples were 2660000±160000, 3085000 ±258257.6 and 4066667±950438.5 respectively.
Results demonstrated that it ranged from 2.50x106 to 2.82x106, 2.69 x106 to 3.59 x106 and 3.10 x106 to 5.00x10.6 the
microbial load in the brown sugar samples may be due to low level of quality control in supply chain. Highest value of
TPC was 5.00x106 cfu in region 3 and lowest value 2.50x106 in region 1 as can be seen from figure 11. The microbial load
in the brown sugar samples may be due to poor quality handling, storage and stock of market conditions.
Figure No. 11 Total Plate Count of Brown sugar samples

Brown sugar
5000000
4000000
3000000
2000000
1000000
0
R1

R2

Table 14 Analysis of Variance for Microbial Count in Brown Sugar samples
S.O.V
DF
SS
Region
2
3.117E+12
Error
6
2.278E+12
Total
8
5.395E+12
Table 15 Mean Values of Brown Sugar
Region
Brown Sugar

R3

MS
1.559E+12ns
3.796E+11ns

R1
2660000±160000
R2
3085000±258257.6
R3
4066667±950438.5
Total Plate Count of Confectionery Products
Total Plate Count of Candies
The candies samples were collected from three regions of Faisalabad. Statistical results of total plate count (TPC)
illustrated non-significant variation in total plate count (Table 16) The mean values of TPC (Table 17) from three regions
of Faisalabad of candies samples were 34400±6850, 33800 ±3950 and 29600±4150 respectively. Results demonstrated
that it ranged from 2.76x104 to 4.13x104, 2.99 x104 to 3.94 x104 and 2.55 x104 to 3.38 x104. The microbial load in the
candies samples may be due to low level of quality control in supply chain. Highest value of TPC was 4.13x104 cfu in
region 1 and lowest value 2.55 x104 in region 3 as can be seen from figure 12. The microbial load in the candies samples
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may be due to poor quality handling, improper packaging, storage and stock of market conditions. Kaur et al. (2013)
found range of microbial load from 2.0x102 to 7.0x102 in candies samples were found.
Figure No. 12. Total Plate Count of Candies samples
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Table 16 Analysis of Variance for Microbial Count of Candies samples
S.O.V
DF
SS

R3

MS

Region

2

4.104E+07

2.052E+07ns

Error

6

1.595E+08

2.658E+07ns

Total

8

2.005E+08

Table 17 Mean Values of Candies samples
Region
Candies
R1
34400±6850
R2
33800±3950
R3
29600±4150
Total Plate Count of Supari
The supari samples were collected from three regions of Faisalabad. Statistical results of total plate count (TPC)
illustrated non-significant variation in total plate count (Table 18) The mean values of TPC (table 19) from three regions
of Faisalabad of supari samples were 15800±1900, 19716.67 ±1379.919 and 18050±1167.32 respectively. Results
demonstrated that it ranged from 1.39x104 to 1.77x104, 9.40 x103 to 2.86 x104 and 8.70 x103 to 3.56 x104. The microbial
load in the supari samples may be due to low level of quality control in supply chain. Highest value of TPC was 2.86 x104
cfu in region 2 and lowest value 1.39x104 in region 1 as can be seen from figure 13. . The microbial load in the supari
samples may be due to poor quality handling, improper packaging, storage and stock of market conditions.
Figure No. 13. Total Plate Count of Supari
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Table 18 Analysis of Variance for Microbial Count Supari samples
S.O.V
DF
SS
MS
Region
2
2.339E+07
1.169E+07ns
Error
6
6.566E+08
1.094E+08ns
Total
8
6.800E+08
Table 19 Mean Values of Supari samples
Region
Supari
R1
15800±1900
R2
19716.67±1379.919
R3
18050±1167.32
Total Plate Count of Jalebi
The jalebi samples were collected from three regions of Faisalabad. Statistical results of total plate count (TPC)
illustrated non-significant variation in total plate count (Table 20). The mean values of TPC (Table 21) from three regions
of Faisalabad of jalebi samples were 22100±2000, 26100±1500 and 37133.33 ±10101.53 respectively. Results
demonstrated that it ranged from 2.01x104 to 2.41x104, 2.46 x104 to 2.76 x104 and 2.57 x104 to 4.49 x104. The microbial
load in the jalebi samples may be due to low level of quality control in supply chain. Highest value of TPC was 4.49 x104
cfu in region 3 and lowest value 2.01x104 in region 1 as can be seen from figure 14. . The microbial load in the jalebi
samples may be due to poor quality handling, improper packaging, storage and stock of market conditions.
Figure No. 14. Total Plate Count of Jalebi samples
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Table 20 Analysis of Variance for Microbial Count of Jalebi samples
DF
SS
MS
2
3.655E+08
1.827E+08ns
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Error
6
Total
8
Table 21 Mean Values of Jalebi samples
Region
Jalebi
R1
22100±2000
R2
26100±1500
R3
37133.33±10101.53

2.177E+08
5.832E+08

3.629E+07ns

CONCLUSIONS
In this study some adulterants were detected in selected foods items. Adulterants were invert sugar, sugar solution,
saccharin, washing soda, mineral acid, chalk powder, metanil yellow, rhodamine b, coal tar dye and other artificial
colors. Food items were sugar, sugar powder, brown sugar, jaggery, honey, supari, jalebi and candies. These products
have to be consumed by ensuring their safety status rather than using them at harmful level. It is concluded that some
of the selected food products were affected and their safety level has to be addressed and further checked with highly
sophisticated analytical techniques for in depth study.
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