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Abstract:
Tomato (Lycopersicumesculentum L.) is one of the 

predominant lycopene source. Lycopene is an 

essential nutrient as it is not synthesized 

internally. It is a carotenoid abundantly found in 

tomato and tomato. It is found in red vegetables 

and fruits such as pink grapefruits, watermelons, 

tomatoes and papayas. The uptake of lycopene-

rich foods can result in positive health benets.

Objective:�
To perform physiochemical assay of Lycopene 

supplemented yoghurt.

Methods:
Various organic solvents (i.e. hexane) were used 

to extract lycopene and to used in yoghurt 

preparation. Hexane residues were removed 

from the extract before being used for the 

product development. Chemical analysis, 

acidity, and viscosity and sensory analysis were 

carried out during storage period at intervals of 

0, 7 and 14 days. 

Results:
Acidity was increased due to the production of 

lactic and acetic acid. Acidity was increased 

signicantly from 0.92 to 1.03%. Yoghurt was 

evaluated for different sensory attributes such as 

taste and mouth feel. A decline trend in the 

scores for sensory characteristics was observed 

during 14 days of storage period. At zero day 

maximum score (9) was recorded for T  and 3

minimum score for (8.26) was awarded to T . 0

After 0, 7 and 14 days of storage, judges observed 

a slightly decline due to the storage time of the 

yoghurt samples.

Conclusions:
The present analysis suggested that lycopene has

a great antioxidant potential, which could be 

utilized in dairy products to increase quality and 

shelf life.�
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Introduction:
Milk and different dairy products are essential 

for human health due to their higher content of 

protein, vitamin and minerals particularly 

c a l c i u m ,  p o t a s s i u m ,  m a g n e s i u m  a n d 

phosphorous. These dairy products can be made 

more nutritious by addition of various 

complementary ingredients like multivitamins, 

minerals, fruit pulp, chocolate, and avor and by 

adding spices of cinnamon, ginger, clove and 

different fruits and vegetable extracts. New born 

babies adapt themselves with the help of various 

bioactive and nutrient components of milk that 

stimulate and mature the digestive system and 

cellular growth that is most desirable for 

postnatal adaptation. Fermented milk is widely 
1produced in many countries.  Yoghurt is an 

important food ingredient in most of societies. It 

is believed that consumption of yoghurt and 

other dairy products is very benecial for health. 

The nutrient value of curd or yoghurt depends 

on the milk composition and substances added 

to it during manufacturing. Yoghurt can be 

manufactured from skimmed or whole milk and 

it can be sweetened, plain or avored with fruit 
2

juices, cane sugar etc.  The bioactive ingredients 

are diverse in nature like phenolics and 

carotenoids showing considerable anti oxidative 
3,  4 activity.  Lycopene is an essential nutrient as it 

is not synthesized internally, and therefore must 



while ash contents were differed. Volatile fatty 

acids, titratable acidity, acetaldehyde, pH and 

tyrosine contents had not showed any signicant 

change by the addition of β-glucan composite at 

any time of storage. 

Tyrosine contents and titratable acidity 

improved radically during storage. Addition of 

β-glucan composite did not inuence water-

holding capacity and gel rmness in the 

yoghurts, although these variables decreased 

with storage time. Decrease in whey separation 

and increase in viscosity caused by the addition 

of β-glucan composite. They concluded that 

during sensory evaluation control yoghurts 

were more favored; however, in the production 

of non-fat yoghurt use of β-glucan composite at 
11low levels gave acceptable sensory scores.  Teles 

CD and Flores SH deliberated the effects of 

addition of additives i.e. stabilizers and skim 

milk powder on the sensory parameters and 

apparent viscosity of nonfat yoghurt. In their 

study, they applied the response surface 

methodology. On sensory parameters signicant 

effects was shown by the addition of stabilizers. 

It was also observed that overall acceptability of 

yoghurt decreased when higher concentration of 

guar gum and xanthan whereas higher 

consistency and apparent viscosity produced 

with the gelatin. The relationship between 

consistency and apparent viscosity which is a 

sensory evaluation and an instrumental 
12 measurement respectively was 0.72.  

The aim of study is to develop the youghurt with 

addition of lycopene for the improvement of its 

healthy benets.

Methods:
Mature red colored tomatoes were procured 

from the local market. Fresh buffalo milk for 

yoghurt preparation was obtained from dairy 

farm. Peel and seeds were removed manually 

and dried. After drying, the tomato skin and 

seeds were ground using coffee grinder and 

sieved through 1.05 ± 0.10 mm for further 
13analysis.  25g of tomato peel and seeds powder 
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be provided from food source which contain 
5

lycopene.  Lycopene, a carotenoid abundantly 

found in tomato as well as tomato derived 

products and its gives color to tomato. Different 

proceeding explored the various properties of 

carotenoids such as physicochemical and 

biological characteristics that make it natural 

antioxidants and coloring compounds, because 

it contain eighty to ninety percent of the total 
6

pigment content.  Lycopene is a main pigment 

compound of tomato with strong natural 

antioxidant especially against reactive species 

(O2 singlet) that promotes the cell injury as well 

senescence. The main source of lycopene in 

human diet are tomato and tomato based 

different food products. It is also a most 

dominant carotenoids present in human serum 

in America and represents the 50% of all 
7 carotenoids content of plasma. Numerous 

clinical studies indicated the relationship 

between the consumption of carotenoids and 

degenerative diseases like cancer, macular 

degeneration and cardiovascular diseases, 

persons with higher intake of carotenoids are at 
8lower risk of degenerative diseases.  

According to Baron JA et al., it has been proved in 

epidemiological studies that patients who did 

n o t  d r i n k  o r  s m o k e ,  b e t a -  c a r o t e n e 

supplementation bring a 44% reduction in 
9possibility of colorectal adenoma recurrence.  

Hasler CM proved that among vegetables and 

fruits, tomato is gaining attention of the scientists 

due to the existence of potent anti-oxidant i.e. 

lycopene. Consequently, vegetables and fruits 

derived nutraceutical are important signicance 

to curtail various physical threats via distinct 
10pathways.  Sahan N et al., examined the quality 

i.e. physical, chemical and avor of non-fat 

yoghurt that is affected by β-glucan hydro 

colloidal complex when it is storage. They also 

compared yoghurts with added β-glucan with 

non-fat yoghurt without the addition of β-

glucan. They revealed that protein and fat 

contents were the same of the trial yoghurts,
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was added in conical ask along with 150 mL of 

solvent solution and placed for agitation in 

orbital shaker for 4 hours at 250 rpm. After 

agitation, cold double distilled water was added. 

The resultant solution was separated by using 
14

rotary evaporator at 37ºC.  Milk was cooled to a 

temperature of 40-45ºC and inoculated with 2.5% 

starter culture.  Inoculated milk was poured in 

cups of 250 mL volume and labeled.Lycopene 

was added at concentrations of 0% (T ), 0.25% 0

(T ),0.5% (T ), 0.75% (T ) and 1.0% (T ) in milk.The 1 2 3 4

inoculated milk was incubated at 42°C for 3 

hours. The yoghurt was then cooled to a 

temperature of 4-6°C and was subjected to 

physicochemical and sensory evaluation. 

Acidity was determined by following the 

method (942-15). Direct titration method was 

used to determine the acidity of yoghurt 
15 

samples. Protein was determined through 

Kjeldaltech Apparatus (Model: D-40599, Behr 

Labor Technik, Gmbh-Germany) following the 
15 method (984-13). The crude fat content in 

samples was determined following the method 
15(920-39).  Viscosity of yoghurt samples was 

measured by following the method. Viscosity of 
othe yoghurt samples was measured at 4 C with a 

spindle (No. 4) rotation of 60 rpm using a 
15Brookeld viscometer (model LVDVE 230). The 

yoghurt prepared from with different levels 0%, 

0.25%, 0.5%, 0.75% and 1.0% of antioxidant 

extract (lycopene) was evaluated by a panel of 

judges for sensory evalution of yoghurt 

according to the procedure. The data generated 

during the experiments were analyzed by 
16

statistically available software Steel RG. et al,.

Results:
The  results indicated that the treatment showed 

non-signicant effect on the acidity of yoghurt 

while storage days exhibited signicant effect on 

the acidity of yoghurt. The interaction of 

treatment and storage time was found to be non-

signicant because the addition of lycopene do 

not have any effect on the acidity of yoghurt. The 

r e s u l t s  i n d i c a t e d  t h a t  t o t a l 

lycopene during storage as shown in Table 1.

Means

0T

1T

2T

3T

4T

Means

4.21 + 0.06

4.22 + 0.06

4.23 + 0.07

4.22 + 0.06

4.22 + 0.06

Treatments
Storage (days)

0

4.27

4.28

4.30

4.29

4.29

4.286

4.23

4.23

4.24

4.24

4.25

4.238

7 14

4.15

4.16

4.16

4.17

4.16

4.16

The results indicated that the treatment showed 

non-signicant effect on the protein of yoghurt 

while storage days exhibited signicant effect of 

the protein of yoghurt. The interaction of 

treatments and storage time was found to be 

non-signicant for the protein of yoghurt. The 

results indicated that protein of the yoghurt 

ranged from 4.15 to 4.3 among the yoghurt 

prepared by using different levels of lycopene 

during storage (Table 2).

Table 1: Effect of lycopene on the acidity (%) of 
yoghurt
T  = yoghurt with lycopene 0%; T  = yoghurt with 0 1

lycopene 0.25%; T = yoghurt with lycopene 0.5%; 2 

T = yoghurt with lycopene 0.75%; T  = yoghurt 3 4

with lycopene 1.0%

Means

0T

1T

2T

3T

4T

Means

0.97 + 0.03

0.96 + 0.03

0.97 + 0.04

0.97 + 0.04

0.99 + 0.05

Treatments
Storage (days)

0

0.93

0.92

0.92

0.93

0.94

0.92

0.99

0.98

0.99

1.0

0.98

0.99

7 14

1.0

1.0

1.01

1.03

1.02

1.01

Table 2: Effect of lycopene on the protein of 
yoghurt during storage
T  = yoghurt with lycopene 0%; T  = yoghurt with 0 1

lycopene 0.25%; T = yoghurt with lycopene 0.5%; 2 

T = yoghurt with lycopene 0.75%; T  = yoghurt 3 4
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Table 4: Effect of lycopene on the viscosity of 
yoghurt during storage 
T  = yoghurt with lycopene 0%; T  = yoghurt with 0 1

lycopene 0.25%; T = yoghurt with lycopene 0.5%; 2 

T = yoghurt with lycopene 0.75%; T  = yoghurt 3 4

with lycopene 1.0%

The results indicated that treatments showed 
non-signicant effect on the viscosity of yoghurt 
while storage days exhibiting signicant effect 
on the viscosity of yoghurt. The interaction of 
treatment and storage time was also found to be 
signicant for viscosity of yoghurt (Table 4). The 
results indicated that viscosity of the yoghurt 
ranged from 1146 to 1395 centipoise(cp) among 
the yoghurt prepared by using different levels of 
lycopene during storage.

with lycopene 1.0
The results indicated that fat of the yoghurt 
ranged from 4.90 to 5.10 among the yoghurt 
prepared by using different levels of lycopene 
during storage (Table 3). It is observable that fat 
vary signicantly among the yoghurt prepared 
by using different concentration of lycopene. The 
storage also showed signicant effect on the fat 
exhibiting a decreasing trend as storage 
progressed. Minimum fat was recorded after 14 
days of storage while maximum fat was 
observed at 0 day of storage. The fat in yoghurt 
decreased as a function of storage in all treatment 
and the lowest fat 4.91 was observed in T  after 14 3

days of storage.

Means

0T

1T

2T

3T

4T

Means

5.04 + 0.08

5.02 + 0.03

4.96 + 0.05

4.99 + 0.06

5.00 + 0.08

Treatments
Storage (days)

0

5.1

5.05

5.0

5.0

5.05

5.046

5.09

5.04

5.0

5.03

5.05

5.042

7 14

4.95

4.99

4.90

4.91

4.91

4.932

Table 3: Effect of lycopene on the fat of yoghurt 
during storage
T  = yoghurt with lycopene 0%; T  = yoghurt with 0 1

lycopene 0.25%; T = yoghurt with lycopene 0.5%; 2 

T = yoghurt with lycopene 0.75%; T  = yoghurt 3 4

with lycopene 1.0%

 The results indicated that the scores assigned to 

taste and mouth feel of yoghurt ranged from 7.02 

to 9.0 among the yoghurt prepared by using 

different levels of lycopene during storage (Table 

5). It is obvious that taste and mouth feel varied 

signicantly among the yoghurt prepared by 

using different concentrations of lycopene 

progressed. Maximum score was recorded at 0 

day of storage while minimum score for taste  

and mouth feel was observed after 14 days of 

storage. The taste and mouth feel in yoghurt 

decreased as a function of storage in all 

treatments and the maximum score (9.0) was 

observed in T  at 7 day of storage. The storage 3

showed a signicant effect on taste and mouth 

feel exhibiting decreasing trend as storage.

Means

0T 1275 + 128.16

Treatments
Storage (days)

0

1395 1290

7 14

1140

1T

2T

3T

1274 + 119.08

1273 + 123.98

1274 + 120.74

1385

1393

1390

1290

1280

1283

1147

1146

1149

4
T

Means

1274 + 120.941386

1389.8

1289

1286.4

1147

1145.8

Means

0T

1T

2T

3T

4T

Means

7.62 + 0.08

Treatments
Storage (days)

0

8.6

8.4

8.72

8.92

8.66

8.66

7.2

8.26

8.6

9

8.4

8.292

7 14

7.06

8.06

7.86

8.32

7.72

7.804

8.24 + 0.01

8.40 + 0.04

8.74 + 0.37

8.26 + 0.48

Table 5: Effect of lycopene on taste and mouth 
feel of yoghurt
T  = yoghurt with lycopene 0%; T  = yoghurt with 0 1

lycopene 0.25%; T = yoghurt with lycopene 0.5%; 2 

T = yoghurt with lycopene 0.75%; T  = yoghurt 3 4

with lycopene 1.0%
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Discussion:
Acidity results were similar to the nding of 

Jogdand SB et al., and Khalifa ME. et al,. who 

stated that the acidity increases with prolonged 
17, 18storage time.  The results of present study are 

also in concordance with Gueimonde M. et al., 

who observed that the acidity of yoghurt 

increases with the increased storage period due 

to microbial activity and lactose conversion into 
19lactic acid.  The protein in yoghurt decreased as 

a function of storage in all treatments and the 

lowest protein (4.15) was observed in T  after 14 0

days of storage. These results were according to 

the Eissa EA. et al., who termed that protein 

decreased during the storage of cow and goat 
21milk yoghurt.  The fat, viscosity, protein in 

yoghurt decreased as a function of storage in all 

treatment and the lowest fat (4.90) was observed 

in T  after 14 days of storage. These results were 3

according to the Eissa EA. et al., who described 

that the fat decreased during the storage of cow 

and goat milk yoghurt. They also stated that the 
stviscosity, taste and avor decreased from 1  day 

20
to 15 days of storage.  Current results were also 

according to the Hanif MS et al., that the storage 

mean scores showed signicant variations for 

taste score among different storage intervals, 

while treatments differed non signicantly. The 

mean scores for taste decreased gradually during 
21

storage.  Sarkar S et al., also reported similar 

results and found that there was little bit change 

in the overall acceptability of the product during 
23storage.  Current results were similar to the 

Eissa EA et al., that the avor decreased during 
21

the storage of cow and goat milk yoghurt.  

Results of current study were also according to  

Hanif MS et al., who revealed that the storage  

means showed signicant variation for avor 

score among different storage intervals while 

treatments differed non signicantly. The mean 

scores for avor decreased gradually during 
21

storage.

Conclusions:
The present investigation suggested that 

lycopene has great antioxidant potential which 
must be utilized in fatty products to increase 
quality and shelf life. However, practical 
applications are only possible if puried extract 
is used as a source of antioxidant. Overall 
acceptability of lycopene supplemented yoghurt 
was same for the treatments having natural 
antioxidants. This means that the yoghurt were 
equally acceptable with natural antioxidant .This 
concept of natural antioxidant will lead towards 
production of functional foods besides 
prolonging the shelf life of food product.
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