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Summary.     Yoghurt is one of the famous nutritious fermented milk products which have myriad of 
positive health effects on human beings and curable against different intestinal diseases. This research was 
conducted to observe the effects of different artificial sweeteners on the quality parameters of yoghurt with 
relation to storage. Some people are allergic to natural sweeteners so artificial sweetener will be helpful 
for them. Physico-chemical, microbiology and various sensory evaluation tests were carried out with the 
interval of 7, 14, 21 and 28 days. It was determined from this study that addition of artificial sweeteners 
in yoghurt has shown much harmful effects on the yoghurt microorganisms and other physicochemical 
parameters from quality point of view. Significantly good results for acceptance were obtained when aspar-
tame was added in yoghurt at level of 0.022 percent. In addition, growth of beneficial microorganisms in 
yoghurt was also improved as well as other sensory attributes were enhanced by the addition of aspartame.  
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O r i g i n a l  a r t i c l e

Introduction

Economy of south Asia especially Pakistan de-
pends on live stock as it is agricultural country, so it 
plays a major role for countries prosperity and one of 
the fundamental stuff of livestock is milk. It is major 
part of human diet which provides minerals proteins 
and vitamins.  

Lot of research has been conducted on milk and 
various modifications have been done to it according 
to the wishes of human beings. Plethora of products of 
milk is available in the world either fermented or non-
fermented. Yoghurt is formed by several biochemical 
processes of fermentation by the microorganisms (1). 

Dairy industry has been flourished by various fer-
mented dairy products. Food products that have passed 
through the process of fermentation have fascinated 

the consumers because these products contain gigantic 
amount of minerals and vitamins and minute quantity 
of fat. Yoghurt is one of the major and basic fermented 
food products and is mostly accepted food by the con-
sumers because it has high nutritive value (2). 

Different types of yoghurt are available in mar-
ket i.e set yoghurt, frozen yoghurt and stirred yoghurt. 
In India and Pakistan, the famous form of yoghurt is 
“Dahi”. Fruit yoghurt is more known among the con-
sumers due its various beneficial properties such as 
easy digestibility and therapeutic properties against 
various diseases as compare to the milk from which it 
is obtained (3). 

Conventional method or commercial scale meth-
od is mostly used in Pakistan to prepare yoghurt or 
“Dahi”. It is formed by using “Jaag” at home level. Dahi 
prepared by this method is susceptible to contamina-
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tion. It is mostly bitter, week textured and has flavor 
which resembles with yeast. Syneresis is also a big 
problem with Dahi which endows it with unaccepted 
texture and appearance. Culture is used for the prepa-
ration of yoghurt at large scale (4).

Owing to beneficial health impacts and nutrition-
al value yoghurt is famous milk product (5). Different 
types of additives are used in yoghurt to enhance its 
quality, nutritional quality value and health benefits 
for the consumers. Natural sweeteners are also one of 
the food additives which are used in yoghurt to im-
prove its shelf life and taste. Natural sweeteners are 
defined as Sweeteners which are formed without us-
ing any chemical alteration during its processing. Sev-
eral sweeteners are being used in yoghurt now a day 
while some of the others have been in use for centuries 
(Honey.com).

Mainly natural sweeteners are consisting of mono 
and disaccharides. These sweeteners provide sweet 
taste as well as nutritional value to product. Sweet 
taste fascinates some consumers to much. On the oth-
er hand, artificial sweeteners are products which have 
very low or no nutritional value at all.  These com-
pounds are artificially produced so that these have very 
high intensities of sweetness. Dental problems such as 
dental cavities and caloric value are limited using arti-
ficial sweeteners (6). 

These are obtained from chemical reactions of or-
ganic compounds and these may or may not be present 
in nature. These are most recent products and a lot of 
research is being conducted on its uses and enhance-
ment (7).

Consumption of foods which have low caloric 
value and sweetness is increasing now a day. Intake 
of reducing sugars by the consumers is observed with 
keen interest in recent years. Developments in uncon-
ventional sugar free compounds are being carried out 
due to the saturation of markets with sweeteners (8). 
Tooth decay, obesity and other physical problems can 
be caused by the intake of high sucrose level. Those 
people who are conscious to health use sweeteners to 
avoid diseases. Alternative sweetened products also 
play a vital role in the life of the diabetic patients (9, 
10). Now-a-days in market, food industry introduc-
ing several low-calorie sweetened products to replace 
sucrose in attempting to meet customer demands.  

Market share of yogurts is majorly participated by low 
sugars (11).

Now a day, peoples are paying a lot of attention 
to their physical fitness and health by doing daily exer-
cise, using fewer amounts of sugars, unsaturated fatty 
acids and salts. Improvements in daily eating habits 
and lifestyle are resulted due to the recent research. In 
contemporary times food science and technology goal 
is to Search related to good mitigate disease risks and 
buck up health of consumers (12).

Low caloric food had attracted the market now-
a-days and a lot of attention is being paid on it be-
cause the diabetic patients who love to eat yoghurt 
but are not allowed to take sweet yoghurt due to pres-
ence of sucrose, low caloric yoghurt is highly recom-
mended for them without having any health compli-
cations (9;10). Various artificial sweeteners can use 
but a parochial concentration is used i.e. acesulfame-
K, saccharine, sucralose, cyclamate and Stevie (13). 
Various organoleptic attributes are owned by differ-
ent sweeteners which depends on the intensity of 
sweetener (14; 15).  

The present project was designed to evaluate the 
following objectives were to evaluate the impacts of 
artificial sweeteners on the quality parameters of yo-
ghurt. 

Material and Methods

The study was carried out in the Dairy, Food Mi-
crobiology and Bio-technology Lab, at national In-
stitute of food Science and Technology (NIFSAT), 
University of Agriculture, Faisalabad. Raw milk was 
purchased from Dairy Farm in clean and pre-sterilized 
container and stored at 4°C.

Physicochemical Analysis of Milk 

The raw milk was analyzed for different param-
eters such as fat, Total solids, pH, Acidity and Lactose 
according to the method described by AOAC (2000) 
(16). 
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Preparation of yoghurt

After mixing sweeteners with milk the solution 
was heated at 65 ºC.

Homogenization 

Mixture was homogenized at 1700 psi and its 
single stage homogenization. 

Heating again

The single stage homogenized mixture was again 
heated at 85 ºC for 35 minutes.

Cooling

Mixture was immediately cooled after heating in 
an ice bath.

Inoculation

The milk was inoculated with 2.0% starter cul-
ture i.e. Streptococcus thermophilus and Lactobacillus 
bulgaricus and mixed properly. 

Packaging

Inoculated milk was poured in plastic cups of 
300 mL volume and labeled.

Incubation

It was incubated at 34°C in incubator until pH 
of 4.2 was achieved.

Storage

The yoghurt was then cooled to a temperature 
of 6-7°C to check further fermentation and was sub-
jected to physicochemical, microbiological and sen-
sory evaluation.

Physicochemical analysis of yoghurt

Acidity and pH of yoghurt

The acidity and pH were determined by direct ti-
tration according to AOAC (2000) (16).

Syneresis

Syneresis of the yoghurt samples at different stor-
age period was determined by following the method 
as described by Nafiseh et al. (2005) (17). Ten gram 
of artificial sweetened yogurt sample was placed on a 
filter paper resting on the top of a funnel. After 10 min 
of drainage in vacuum condition, the quantity of re-
mained artificial sweetened yoghurt was weighted and 
syneresis was calculated.

Viscosity

Viscosity of the yogurt was determined by means 
of a Brookfield DV-E viscometer following the meth-
od as described by Aryana and McGrew (2007) (18). 
Apparent viscosity of yogurt was determined at 4-6 ºC 
temperature. Spindle number 4 was with a rotation of 
60 rpm reading was noted at 15 seconds. Viscometer 
reading was noted in centipoise (cP). 

Hardness 

Hardness of yogurt gel was measured in the fer-
menting container by texture profile analysis by using 
method of (Adachi et al. 2003) (19) with a texture 
analyzer. Hardness of yogurt gel was measured inside 
in the fermenting container by texture profile analysis 
with a rheometer using a cylinder plunger (16 mm), a 
compression rate of 5 mm/sec and 75% (22 mm) de-
formation at 10 ºC.

Microbiological analysis

Total Plate count

Plate count agar was prepared according to the 
method of David and Fankhauser (2005) (20) by auto-
claving at 121 °C for 15 minutes and CFU was measured 
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according to the method as recommended by Cappuc-
cino et al. (1996) (21).

Statistical analysis

Data obtained was subjected to statistical analysis 
using two factorial Completely Randomized Designs 
(CRD) and ANOVA techniques as described by Steel 
et al. (1996) (22) to evaluate the quality and accept-
ability of yoghurt.
Treatment plane is shown in Table 1 given below. This 
treatment plan was adopted for present research.

Results and Discussions

This research is designed to check the effects of 
“Artificial sweeteners” on the quality characteristics of 
yogurt with passage of time. First of all milk was taken 
from dairy form of Faisalabad Agriculture University and 
was pasteurised. Homogenization was done along with 
addition of artificial sweeteners and again pasteurization 
was carried out. It was cooled to 43°C and culture was 
inoculated and incubated for 3-4 hours in 300 ml cups. 
When yoghurt was prepared it was stored at 4-6 °C. vari-
ous physicochemical, sensory and test were carried out 
with the interval of seven days up to 28th day of storage. 

Three dimensional network of milk protein is re-
sponsible for the formation of texture in milk and gel 
is formed due to acid formation by culture. Fermenta-
tion causes development of hydrostatic bonds between 
casein and whey protein which bestow structure to yo-
ghurt. Aggregation of casein micelle and calcium phos-
phate solubilization is started at 5.3 pH and by lower-
ing pH below 5 it forms harder, firm gel and complex 
interaction between casein micelles. It will be maximum 
at 4.6 pH which is isoelectric point of casein. 

pH
  

 Fermented dairy products are perishable and the 
pH of these products decreases as time passes. In yo-
ghurt, acidity increases due to production of lactic acid 
by bacteria. 

Results are highly significant with respect to arti-
ficial sweetener and storage time. 

Yoghurt Consumer’s acceptance depends on the 
pH of yoghurt. It is not accepted by the consumer if it 
is very low because it causes more sourness in yoghurt. 
It is vivid from the Graph. 1 that To has maximum 
decrease in pH while T2 has minimum decrease in pH 
with storage.

Acidity	

Overall production production of lactic acid in 
percentage is called acidity of yoghurt. Production of 
lactic acid in milk and milk products is due to conver-
sion of lactose into lactic acid by bacteria.it is increases 
as the storage time accelerated.

Figure 1. Effect on pH

Figure 2. Effect on acidity

Table 1. Treatment Plan		

Treatment	 Sweetener	 % of weight

T0	 Sucrose (Control)	 4.000

T1	 Saccharine	 0.013

T2	 Acesulfame-K	 0.02

T3	 Aspartame	 0.022 



 Effects of Artificial Sweeteners on the Quality Parameters of Yogurt During Storage 61

Graph 2 depicts results related to acidity of yo-
ghurt with storage. Acidity of yoghurt increased with 
time. Maximum alternations in acidity were observed 
in case of T0 treatment and T3 showed minimum 
change with time. However it is deducted from the 
research that maximum resistance was observed in T3 
with passage of time. It revealed that activity of mi-
crobes was under control during storage. It was result-
ed that all treatments had highest at 28th day of storage 
while minimum at 0 day of storage. 
 
Syneresis

Exclusion of whey from yoghurt which appears 
on the surface is called syneresis. It is resulted by the 
shrinkage of yoghurt gel and whey is separated from 
the milk which is not fascinated by the consumers. The 
syneresis is measured as volume per ml of the whey 
water separated from the curd. Wheying off or synere-
sis is the major problem during the storage of yoghurt. 

It is evident from the Graph 3 that T1 showed 
maximum increase in syneresis with storage and T0 
showed minimum increase in syneresis with respect to 
other treatments but at 28th day all treatments revealed 
maximum syneresis and minimum at 0 day of storage. 

Viscosity

Consumers acceptance of yoghurt is also depend 
on viscosity of yoghurt. Thickness of yoghurt has direct 
relation with viscosity. 

The results for viscosity of yoghurt samples are 
given in Graph 4. T0 showed maximum viscosity and 
it gradually increased with passage of time while T1, T2 

and T3 have almost same viscosity and little bit increase 
was observed with the passage of time. 

Hardness

The main objective in the production of yoghurt 
was to maintain uniform texture and particularly hard-
ness among different units, processing dates and shelf 
life. It is observed from the results that the hardness of 
yoghurt samples were highly significant with respect to 
the storage time and artificial sweeteners interaction.

The mean values for hardness of yoghurt samples 
are given in Graph 5. Maximum increase in hardness 
was observed in T3 while minimum was seen in T1. This 
shows that results are highly significant.

Microbiological analysis

Total Plate count

It was observed that the bacterial count was decreased 
with passage of time. This was due to production of 

Figure 3. Effect on Syneresis

Figure 4. Effect on Viscosity

Figure 3. Effects on Hardness
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lactic acid which made unfavourable conditions for 
bacterial growth. 

However, total plate counts for all the samples 
decreased with the time. Decrease in total plate count 
from 0 to 28 days for control (sucrose) was 23.92x107 
to 9.59x107. Sample with saccharine decreased TPC 
from 23.28x107 to 9.86x107 and for yoghurt treated 
with acesulfame-K was 23.68x107 to 10.11x107. As-
partame treated sample decreased TPC during stor-
age from 23.79x107 to 10.89x107. It is evident from 
above data that sample with aspartame showed best 
results among other treatments for microbial analysis. 

It is resulted from analysis that sample with 
sucrose had increased growth of lactic acid bacteria 
while treatments with artificial sweeteners have det-
rimental effects on micro biota.

Conclusion

It is crux from the contemporary research that 
the addition of artificial sweeteners in yoghurt has 
revealed much detrimental effects on the yoghurt mi-
cro biota and other physicochemical parameters from 
quality point of view. Best physicochemical, sensory 
and microbiological properties were observed with 
the addition of 0.022 percent of aspartame. Fur-
thermore, by adding of 0.022 percent aspartame in 
yogurt the growth of beneficial microorganisms was 
improved, and it also contributed to the enhancement 
of sensory attributes i.e. taste, colour flavour, appear-
ance, and texture.  
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