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ABSTRACT

Functional yoghurt drinks ('Y.D) were prepared as follows : treatment A ('Y.D. + 3% oat + 6%
sucrose ) , treatment B ( Y.D. + 3% oat +0.25 % stevia ) , treatment C ( Y.D. + 6% sucrose , control ) .All
drinks were stored at 5 + 1 °C for 15 days and analyzed for chemical , microbiological , rheological , and
sensory properties . Total energy , total solids ( T.S ) , fat, total protein , carbohydrate and ash contents were
found highest in treatment A , during storage period .Treatment A recorded the highest values of viscosity
and the lowest rate of whey separation . Total dietary fibers was found higher in fresh treatment B . Seven
essential amino acids ( EAA) and ten Non-essential amino acids ( NEAA ) were detected in all fresh Y.D
samples . Valine amino acid was the predominant amino acid in EAA and Glutamic acid was the
corresponding one in NEAA. Sulfur amino acids ( Methionine & cysteine ) were also detected in all
treatments. The ratio between EAA : NEAA was found highest in Y.D A , followed by B and C, in
order . Counts of lactic acid bacteria in yoghurt drinks fortified with oat were found the highest . Yeasts &
Molds were appeared in low counts in all treatments at the day 15 of storage . Therefore , low calorie

functional Y.D. sweetened with stevia and fortified with oat powder may be produced successfully
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INTRODUCTION

Yoghurt drink is categorized as stirred yoghurt of low
viscosity. Milk, in general, could either be used alone or with
the addition of other food additives as for example soy-bean
flour, whey: butter milk permeate, cassava starch, dried milk
at different concentrations. A wide range of mixed cultures
have been used in making yoghurt. Whey separation may be
a problem and its necessary to incorporate stabilizer into the
milk base.Yoghurt and its related products are highly
nutritious and easily digestible as it is rich sources of certain
essentials nutrients in particular, certain minerals and
vitamins. Fermented beverages generally as they were
considered as suitable beverage for human nutrition, and of
refreshment effect. The beverages could also be of health
benefits as probiotic drinks (Tamime&Robinson, 2007,
Weerathilake ,2014, and Nursiwi et al., 2017)

Stevia rebaudiana bertoni is a herbaceous perennial,
known as sweet weed, leaf, herb and honey leaf. Eight
different sweet glycosides, with stevioside and rebaudioside
A having been used commercially in some parts of the world
for many years. Rebaudioside A is non-caloric, zero
carbohydrate, natural sweetener , widely distributed as a
sweetener or flavour enhancer in USA and many other
countries. 200-300 times higher the natural stevia is sweetener
than sucrose as mentioned in it. The sweet taste sensation of
stevia is derived from some glycosides, namely dulcoside A,
rebaudioside A having been commercially marketed
worldwide, steviolbioside, and stevioside were reported as
another constituents present in Stevia, which also cntain
Ascorbic acid, B- carotene, chromium, cobalt, magnesium,
iron, potassium, phosphorous, riboflavin, thiamin, tin, zinc,
and so forth were also detected in Stevia (Gardanaet al.,2003,
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Massoud and Amin (2005, Ahmed et al., 2007 and Sharma et
al. (2006)

Cereals contribute over 60 % of the world food
production providing dietary fiber, proteins , energy ,
minerals and vitamins required for human health . The
possible applications of Cereals could be used in functional
foods as fermentable substrates, dietary fiber, as prebiotic,
and as encapsulated materials. Oats are of high nutritional
value as a a good source of antioxidant vitamin E (tocols),
phytic acid, phenolic acid, avenantramids, and is are of
anexcellent source of different B- glucan, arabinoxylans and
cellulose. Relatively high levels of protein, lipids, vitamins,
antioxidants, phenolic compounds and minerals were also
found in oats. Its fiber can improve the body and texture of
food products through the thickening effect of the soluble
fibers. Consumption of oat resulted in slower digestion and an
extended sensation of fullness. Oats could also help improve
the defenses of the immune system, rduce the risk of 2
diabetes, control the blood pressure and lower bad cholesterol
(Hussein, 2011, Winietal. 2014 and Khalil&Blassy , 2017).,
the power of oats to improve human health may be listed in
the following points:

MATERIALS AND METHODS

Fresh skimmed cow milk and permeate were obtained
from Animal Production Research Institute, Agriculture
Research Center, Egypt. Skimmed cow milk is of 8.50 %
total solids, 3.30% protein, 0.15 % fat, 0.76 % ash, 5.08 %
lactose, 0.16 % titratable acidity and 6.61 pH value, while
permeate is of T.S 553 % , acidity 006 % and
pH6.48).Yoghurt starter culture containing Streptococcus
thermophilus' and lactobacillus delbrueckii ssp. bulgaricus
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was obtained from Cairo MIRCEN Culture Collection
Center, Faculty of Agriculture, Ain Shams University, Egypt.
MRS and potato dextrose agar media were bought from
Oxide Division of Oxide LTD., London. Whole oat grain
(total carbohydrates 65 % , protein 16 % , fat 4 % , dietary
fibers 11.88 % and ash 3.02 % ) and sugar (sucrose) were
bought from the local market Egypt and sodium
carboxymethyl cellulose (CMC) stabilizer was obtained
from Misr Food Additives ( MIFAD). Stevial eaves powder
was bought from the local market , under the name of uni
Stevia ( zero calories, bitterness and artificial ingredients )
and each sachet contains , steviol glycoside from (Stevia
rebaudiana leaves) and maltodextrin 50 % .It Produced by
Premier Int. Pharmaceutical Factory, Industrial Area, New
Cairo , Egypt .

A - Preliminary pilot experiments were carried out to
choose , organoleptically , the ample ratio of sugar (4, 6 and 8
%) or stevia powder (0.1- 0.5¢./100g)to be added to (Y.D.).
Results revealed that the best ratio of sugar was 6% either
containing oat powder or not (treatments A &C), while the
prefered ratio of stevia leaves powder obtained was 0.25 %.

Another experiment was done to choose the suitable
concentration of CMC stabilizer, using range of 0.4 to 0.8%.
Results showed that the appropriate concentration was 0.6 %

Skim milk yoghurt was made according to
Tamime& Robinson (2007). Permeate was heat-treated at 75
°C /5 sec.then cooled to 45 °C . The ample ratio ( 3%) of oat
powder used was recommended by (Khalil &Blassy (2017),
whereas 0.6% CMC was employed . Drink yoghurt was
prepared by mixing skim milk yoghurt with permeate ( 70
yoghurt : 30 permeate ), 3% oat powder and 0.6 %CMC
were then added .The best ratio of Stevia leaves powder or
sugar was added to the resultant yoghurts as follows :
Control (C): yoghurt + permeate (70:30) + 0.6% CMC +
6 % sucrose .

Treatment B : yoghurt + permeate (70:30) +3% oat powder
+0.6 % CMC + 0.25% stevia powder

Treatment A : yoghurt + permeate (70:30) +3 % oat powder
+0.6 % CMC + 6 % sucrose

The resultant yoghurt drinks were packed in sterilized
glass bottles and kept in the refrigerator until analyzed
chemically ,physically , microbiologically and organoleptically,
when fresh and after 5, 10 and 15 days of storage

Titratable acidity (T.A.), pH value (measured in
triplicates using an electric pH meter with combined glass
electrod, jesenway 3305, England), total fibers , total protein
and total solids were determined according to theAOAC
official methods (AOAC, 2012). Viscosity was determind
using Brookfield viscometer, Brookfield Engineering Labs.,
USA equipped with spindle 5 and speed 50 rpm / min.The
caloric value of the resultant yoghurt drink was calculated
using the following equation given by Walstra and Jenness
(1984):

E=370F+170P+168L+18

Where E=Total energy (KJ/kg). F=Fat content (%).
P=Protein content (%). L=Carbohydrate content (%).

The sensory evaluation was assessed as
recommended by Nelson and Trout (1964)..Serum
separation( synersis) of yoghurt drink was measured as the
amount of separated whey from yoghurt drink samples during
refrigerated storage. The separated upper layer of whey was
collected by means of sterilized syringe, and measured using
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a graduated cylinder, relation to the total sample height in the
bottle and expressed as the percent serum separation (Hatem
, 1996) .

Amino acids composition of experimental samples
were determined using HPLC-Pico-Tag method according to
Millipore Cooperative (1987),as described by Heinriksonand
Meredith (1984), White et al. (1986) and Cohen et al. (1987).
The Phenyl isothiocyanate (PITC, or Edman’s reagent) was
used for precolumn derivatization, while reversed-phase
gradient elution high performance liquid chromatography
(HPLC) separates the phenyl thiocarbamyl (PTC) derivatives
which were detected by their UV absorbance. The sample
corresponding to the protein ratio was weighted into 25 x 150
mm hydrolyzed tube using 6 N HCl and placed in 110°C oven
for 24 hr, then tube was removed from the oven and allow to
cool.

Counting of Lactic acid bacteria were determined using
MRS agar medium by incubation at 37°C for 48 h, and the molds
and yeasts were examined by using potato dextrose agar
medium, and incubation at 25°C for 72 h as recommended by the
American Public Health Association (APHA, 2004).

The sensory evaluation was assessed as recommended
by Nelson and Trout (1964).The samples were evaluated for
appearance, body & texture and flavour out of 15, 35 and 50
score points .

RESULTS AND DISCUSSION

Total energy (kj/1g) of yoghurt drinks ( Y.D) :

Results in Table (1) show that the total energy of
treatment A recorded the highest values , during the storage
period ,followed by treatments C and B, respectively . Treatment
B scored the lowest values, and ranged between 1839.34 —
1864.70k j / 1kg Y.D. In another mean every 100g of that drink
will offer approximately 183.9 kj for the consumer. The main
reason for that was the use of sugar substitute stevia ( which is of
a zero calories) instead of sucrose to sweeten the Y.D . The total
energy of all treatments decreased in all treatments as the storage
period progressed .

Table 1. Total energy (kj/1kg) of low calories yoghurt drinks

Treatments Storage period ( days )

Fresh 5 10 15
C 2399.84 2389.68 2394.66  2379.42
B 1864.70 185622 1841.04 1839.34
A 2863.38 2843.26  2841.26 2817.64

Control (C) : yoghurt + permeate (70:30) + 0.6 % CMC
+ 6 % sucrose

Treatment B: yoghurt + permeate (70: 30) + 3 % oat powder
+0.6 % CMC +0.25%

Stevia leaves powder

Treatment A: yoghurt + permeate (70: 30) + 3 % oat
powder + 0.6 % CMC +6 % sucrose. .
Chemical composition:

Data presented in Table (2) show the chemical
composition of the resultant three treatments of Y.D, during the
storage period. Total solids (T.S), fat, total protein, carbohydrate
and ash contents were found higher in treatment A , during the
storage period , compared with the control and treatment B. T.S
and carbohydrate contents of treatment B (which are sucrose-
free) were found of the lowest ones . Sucrose and oat powder are
responsible for that variation in these parameters .As the storage
period advanced, T.S, total protein and carbohydrate contents in
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all treatments gradually decreased. Concerning the titratable
acidity (T.A), treatment A isofthe highest values, during
the storage period, followed by treatments B and C, in order,
Which came in agreement with .DorataKalika(2017) and
FernandezCarcla (1998), who also added, that fiber addition
significantly increased higher pH in control plain yoghurt

sweetened with sucrose . T.A of all treatments in the present
study, which ranged between 0.58 —0.75 % , were increased
gradually through the storage period and this was approved by
(Mariana et al. , 2019) . pH values of all treatments behaved
reverse trend to T.A , during storage period

Table 2. Chemical composition of yoghurt drink samples during storage.

Storage Parameters
Treatments periods Total solids Acidity pH value Fat Total Ash Carbohydrates
(Days) (%) (%) (%) (%) (%) protein (%) (%) (%)
Fresh 14.5 0.58 422 0.10 2.30 0.40 11.63
Control (C) 5 14.39 0.60 4.17 0.10 2.26 0.42 11.61
10 14.22 0.63 4.12 0.20 221 0.44 11.47
15 14.26 0.65 3.97 0.20 2.15 0.47 11.44
Fresh 15.25 0.63 4.26 0.20 2.68 0.47 7.95
Treatment B 5 11.15 66,0 4.20 0.20 2.63 0.48 7.84
10 11.08 0.68 4.15 0.25 2.60 0.50 7.78
15 11.03 0.70 4.00 0.15 2.58 0.52 7.68
Fresh 17.35 0.65 4.20 0.15 3.06 0.63 13.51
Treatment A 5 17.26 070 4.26 0.20 2.97 0.66 13.48
10 17.22 0.73 423 0.30 291 0.69 13.42
15 17.20 0.75 3.93 0.15 2.87 0.71 1333

As with the physical properties and the total dietary
fibers contents, results indicated in Table (3) show the
viscosity, serum separation and total dietary fibers of the
experimented yoghurt drinks. Texture covers the whole
appearance and sensation when drinking the beverage The
apparent viscosity of all treatments showed that treatment A
recorded the highest values along the storage period, being
232 — 88 CPs, at 50 rpm / min. speed and Spindle 5,
compared to the other treatments . Fresh samples viscosity
was 232 . 128 and 136 for treatments A , B and C,
respectively, decreased gradually to 88, 40 and 56 CPs ,
after 15 days of storage . The highest viscosity (%) was
observed in treatments A and C, which might be due to
the addition of sugar as well as oat fiber which improve the
body and texture of food products through the thickening
effect of the soluble fibers, which agree with Mc Cain etal.
(2018) Meanwhile, Soukoulisetal. (2009) added that
apparent viscosity increased in plain yoghurt with the
addition of sweetener and fiber. It could also be observer by
(Fernandez 1998) that the apparent viscosity increased with
fiber addition , and attributed that to the interaction between
the exogenous hydrocolloids and dairy proteins .

Regarding the serum separation (synersis), it could be
established that the hydrocolloids can roughly be divided into
two categories on the basis of their functionality in beverages
: thickening and gelling agents . Data presented in Table (3)
revealed that the lowest rate of whey separation was noticed
in treatment A ( containing sugar + oat ), followed by
treatment C and treatment B, in order. Treatment B
characterized with the highest rate of synersis during
storage, compared with the other 2 treatments. During
storage, synersis increased and ranged between 211,10
—18and 6—15.5% for treatments A, B and C, respectively.
Addition of sugar and oat addition played the essential role
in that variation. Fortification of free fat yoghurt with oat
flour decreased significantly the synersis value. Oat contained
dietary fibers improved the body & texture throughout the
storage period. Synersis gradually increased during the
storage period. Similar results were obtained by Lucey , 2001,

Hoefler , 2004, Soukoulisetal. (2009 and EI- Samahyetal.
(2014) and this was confirmed by El- Samahyetal. (2014).

Concerning the total dietary fibers , results indicated that
treatments made by adding oat powder A and B contained the
highest levels of dietary fibers being 0.31 and 0.33 %, in order,
while the control contained 0.04%. Oat powder contained
approximately 11.88%, dietary fibers and this was the responsible
factor for that increase. Similar results were also revealed by Khalil
& Blassy, (2017).

Table 3. Viscosity, synersis and dietary fibers of yoghurt
drinks duringcold storage.

Storage  Viscosity synersis Total dietary
Treatments periods (days) (C.Ps) % fibers%
Fresh 136 - 0.04
Control (C) 5 108 6 -
10 80 115 -
15 56 155 -
Fresh 128 - 0.33
Treatment B 5 100 10 -
10 75 15 -
15 40 18 -
Fresh 232 - 0.31
Treatment A 5 180 2 -
10 110 7 -
15 88 11 -

Free amino acids:
Essential amino acids:

Data in Table (4) revealed that treatment A of Y.D. had
the highest concentration of 534.908 mg/g protein, and 406.024
mg/g protein in control treatment. The main reason of the
decrease of these acids in the control sample C was the decrease
of the concentrations of the following amino acids; methionine
valine , and therionine in the Y.D. In addition, it was free from
oat flour (which contain approx. 11-16% protein ).

Control Y.D (C) had The highest concentrations of
lucine, isoleucine and the lowest of methionine were detected in
it. On the other hand , Y.D. (A) had the highest concentration of
valine and methionine, while Y.D. (B) had therionine,
phenylalanine and Lysine .
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The sulfur essential amino acid methionine was found in
higher amounts in Y.D. treatments of A & B than in control one
( C). These amino acid increase the nutritional value of any
product and playing crucial role in the physiological and
biological processes occurred in human body .

The amino acid valine was found with the highest
concentrations among the EAA in of all the examined samples,
whereas the amino acid tryptophan was not detected during
analysis( Tamime& Robinson , 2007 ).

Data in Table (4) showed also that the amounts of
EAAInY.D. (A &B):control Y.D. (C) were 1.489 and 1.320
mg / g protein , respectively.

Non- Essential amino acids:

Amino acids aspartic, glutamic, tyrosine, histidine,
serine and arginine were present in a highest concentrations
in Y.D. (C), whereas proline and cysteine were in Y.D. (A)
and alnine and glycine were in Y.D. (B),

Amino acid cysteine (containing sulfur) was found in
very low concentration in Y.D. (C).

The highest concentrations of NEAA was detected in
a very low concentration in Y.D. (C).

The highest concentrations of NEAA was detected
inY.D. (C), being 537.033 mg / g protein, followed by
45.468inY.D. (A) and 405.388inY.D. (B), in order .

The amino acid glutamic was the predominant in all
samples, whereas cysteine was found the lowest concentration.

The ratio betweenNEAA of Y.D. (A & B) to NEAA
of Y.D.(C)were 0.841and 0.755 mg/ g protein .

Variations observed among the three Y.D. treatments
were presumably due to the chemical composition and
biological reactions occurred during storage period .

Table 4. Free amino acids of fresh yoghurt drink samples.
Amount mg/ g protein

Amino acids A B C
Essential amino acids (EAA)

LysineLeusine 43.058 68.802 44.257
Isoleusine 32691 44553 52.840
Phenylealanine 15355 17.923 20.981
Therionine 23779 38333 25.390
Methionine 65.345 73190 62.600
Valine 107.342 97.355 33918
Sum of (EAA) 217.157 194.801 166.038
Non-essential amino acids (NEAA) 604.727 534.908 406.024
Glutamic 165.208 140.069 220.109
Aspartic 83913 62274 85.293
Proline 9699 8686  8.685
Arginine 21315 20567 23873
Serine 43860 39570 55.205
Glycine 31402 34896 30.664
Alanine 38473 48512 39.585
Histidine 19.034 19953 21.362
Cysteine 0748 0687  0.077
Tyrosine 37834 30174 52180
Sumof (NEAA) 451486 405388 537.033
EAA / Control 1489 1320 -
NEAA / Control 0841  0.755 -
EAA/NEAA 1339 1319 0.756

*Tryptophane not determind

The amino acid content of yoghurt is dependent on the
titratable acidity of the product. Results obtained came in
harmony with those observed by Luca (1974).

The ratio between EAA: NEAA was highest in Y.D. (A),

being 1.339 while the corresponding values of Y.D. (B & C)

were 1.319 and 0.756, respectively. Addition of oat flour to

Y.D (A & B) was the main reason for that variation.

It could generally be concluded that:

1 - 17 amino acids of 20 (7 EAA and 10 NEAA) were
detected in all fresh Y.D samples.

2 —Valine amino acid was the predominant one in EAA and
Glutamic acid was the corresponding one in NEAA

3 -The presence of Lysine and sulfur amino acids
(Methionine & cysteine ) were vital in any product and
increased its nutritional value .

4 —The ratio between EAA : NEAA was highestin Y.D (A)
, followed by Y.D. (B) and Y.D (C), inorder .

5 - The highest amounts of EAA were noticed in A, B and
C samples , respectively , while the corresponding ones
of NEAA were C, B and A in adescending order.

Microbiological analysis:

Viable cell counts of lactic acid bacteria (LAB) in
yoghurt drinks fortified with oat ( treatments A and B were
found higher than that in control treatment C ( free from
oat ), along the ripening period ( Table 5) . The counts of
fresh samples were 80, 66 and62cfux104/g for A, B
and C treatments , respectively , decreased through the
storage period to 41,36 and 32 cfux 104/g for the same
treatments , owing to the continuously increase in acidity
and the metabolic compounds resulted inthe drinks.These
results were in agreement with those mentioned by
Fernandez - Garcla(1998.

Yeasts & Molds were appeared only in all
treatments at the day 15 of storage with low counts, ranged
between 1-3cfu x 10/g, and treatment B (contained
stevia ) recorded the lowest counts followed by treatments
Aand C, respectively. Similar results were also mentioned
by Mahotoetal. (2020), who observed antimicrobial activities
of stevia leaf extract.

Table 5. Counts of viableLactic acid bacteria and yeast
and molds of drinks, during cold storage yoghurt

Storage  Lactic acid  Yeast &
Treatments period bacteria Molds
(days) (cfux10*/g) (cfux10/g)
Fresh 62 -
5 55 -
10 50 -
Control (C) 15 32 3
Fresh 66 -
5 53 -
10 42
Treatment B 15 36 1
Fresh 80 -
5 68 -
10 53
Treatment A 15 41 2

Organoleptic evaluation:
(Paul Paquin (2009) as follows:

Evaluation of sensory properties of yoghurt drink
treatments ( A,B and C ) revealed that the addition of oat
improved the body & texture of the resultant drinks and
minimized slightly the intensity of flavor, which agrees with
those results noticed by Khalil &Blassy (2017). Meanwhile
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Guggisbergetal. (2011)added that incorporating stevia in
yoghurt is oftoo small effect on the body & texture.

Yoghurt drink Awas found the best treatment followed
by C and B treatments along the storage period. Flavor of
treatment C was preferred than the other treatments. All the
yoghurt drinks were acceptable as a general and no obvious
defects were noticed, during storage.

CONCLUSION

Stevia freeze-dried + oat powder were successfully
employed to producefunctional yoghurt drinks. All the
formulated yoghurts maintained suitable counts of starter
microorganisms through 15 days of cold storage. Finally, oat
and stevia-fortified yoghurts showed great potential asalow
calories functional dairy food, enhancing the antioxidant
properties of yoghurt, during storage. The results of this study
suggest that yoghurt may be a good matrix for the delivery of
bioactive compoundspresent in oat and stevia. Considering
that yoghurts are dairy products of great acceptance and are
consumed daily worldwide .The use of oat + stevia powders
can result in an easy industrial implementation because of
yoghurt's well-known manufacturing process.

REFERENCES

Ahmed, M. B.; M Salahin; R. Karim; M. A Razvy; M. M
Hannan; R. Sultana; M.Hossain and R. Islam (2007).
An efficient method for in vitro clonal propagation of
anewly introduced sweetener plant (Stevia
rebaudiana) in Bangladesh.American Eurasian J. Sci.
Res., 2(2): 121-125.

American Public Health Association, APHA. (2004).
Standard Methods for the Examination of Dairy
Products. 16" ed. Washington, DC: APHA Inc. USA

Association of official Analytical Chemists , AOAC (2012). .
Official Methods of Analysis, Association of Official
Analytical Chemists, 19th ed.; AOAC: Washington,
DC, USA,

Chavan, R.S., Shraddha, R.C., Kumar, A. and Nalawade, T.,
(2015).Whey- basedbeverage:itsfunctionality,
formulations, health benefits and applications. Journal
of Food Processing &Technology, 6(10), p.1.

Cutrim C S and Cortez M A S (2018) A review on
polyphenols: classifi-cation, beneficial effects and
their application in dairy products. Inter-national
Journal of Dairy Technology 71 1-15.

Cohen, S. A.; Mewyes, M. and Travin, T. L. (1989).The Pico-
Tag Method. In “ Amanual of advanced techniques
for amino acid analysis”, Millipore, USA. Pico-Tag
Amino Acid Analysis System, Operator's Manual
(Millipore-Waters Chromatography Division) 1987.

Dannenberg and Kessler, (1988) .Content of beta-glucan in
cereal grains. J.of Food Res. and Nutrition, 45: 97.

DorataKalika,Agataznamirowska , M. Buniowska and M.J.
Esteve Mas (2017) .Effect of stevia addition on
selected properties of yoghurt during refrigerated
storage.Polish Journal of Natural Science 32(2):323-
334

El-Samahy S.K., Gaballah A.A., Embaby H.E., Hamed
Y.S. and Khalil R.A.M. (2014) .Improving the
nutritional value and quality of yoghurt drink by
usingCactus pear ( Opuntiadillenii) pulp. Egyptian J.
Dairy Sci. 42 :111.

63

Gardana, C.; P Simonetti; E Canzi.; R. Zanchi and P. Pietta
(2003). Metaholism of stevioside and rebaudioside A
from stevia rebaudiana extracts by human micro flora.
J. Agric. Food Chem., 51(3):6618-6622.

FERNANDEZ-GARCI'A.JOHN U. McGREGOR, and
SANDRA TRAYLOR (1998 ) The Addition of Oat
Fiber and Natural Alternative Sweetenersin the
Manufacture of Plain Yogurt .J . Dairy Sci81:655—
663

Gardana, C.; P Simonetti; E Canzi.; R. Zanchi and P. Pietta
(2003).Metabolism of stevioside and rebaudioside A
from stevia rebaudiana extracts by human micro flora.
J. Agric. Food Chem., 51(3):6618-6622.

GUGGISBERG D., PICCINALI P., SCHREIER K. (2011)
Effects of sugar substitution with Stevia, Actilight
and Stevia combinations or Palatinose on rheological
andsensory characteristics of low-fat and whole milk
set yoghurt.Int. Dairy J., 21, 636-644.

Hatem H.E.A. (1996) . A study on the manufacture and
properties of zabady drink .MSC. Thesis Fac. of
Agric. Tanta Univ. .

Heinrikson RLand , Meredith SC. (1984). Amino acid
analysis by reversephasehigh-performance liquid
chromatography:  precolumnderivatization ~ with
phenylisothiocyanate. ~ Anal ~ Biochem. 1984
Jan;136(1):65-74.

HoeflerA.C. (2004) . Practical Guides for Food Industry,
Hydrocoloids, Eagan Press HandbookSeries, 33-34.

Hussein G.A.M. (2011) .Production and properties of
some cereal — based functionalfermented dairy
products . Egyptian J. of Dairy Sci., 39:89 100

KhalilR AM. and BlassyK.l (2017) .Preparation and
properties of free fat yoghurt supplemented with oat
and flavored with pomegranate juice and sour sop
pulp.J.DairySci. , 45 : 143-154.

Khalil R.AM. and Embaby H.E. ( 2017).Using long red
mulberry  (Morusmacroura ) pulp as a source of
natural antioxidants in making functional yoghurt
drink . J. Dairy Sci. Vol. 45 No. 1, P. 43—-54.

Luca (1974) . Dairy Science Abstract, 36 : 633 .

Luceyl. A. (2001) . The relationship between rheological
parameters andwhey separation in milk gels .Food
Hydro. , 15 : 603.

McCainur ,S.KaliappanandM.A.Drake (2018 ) .Sugar
Reduction in Dairy Food: An Overview with
Flavored Milk as an Example .Foods 2020, 9, 1400 .

Mahato D. K., Russell Keast , DjinGieLiem , Catherine
Georgina Russell , Sara Cicerale and ShiraniGamlath
. ( 2020) . Sugar Reduction in Dairy Food: An
Overview with Flavored Milk as an Example .Foods,
9,140

Mariana W.C., Nathalia D.A.A., StephanieS.P. ,Silvani V.
Carlise B.F., ElaneS.P. and Renata D.C.A (2019)
Stevia — fortified yoghurt : stability , antioxidants
activity and in vitro digestion behavior . Intr.J. of
Dairy Tech. vol. 72 No. 1,P.57.

Massoud, M.I. and W.A Amin(2005).Synergistic effects of
some alternative sweeteners on the unpleasant
attributes of stevia sweetener and its application in
some fruit drinks. Alex. J. Food. Sci.& Techno., 2:1-
14.


https://www.researchgate.net/journal/Polish-Journal-of-Natural-Science-1643-9953
https://www.sciencedirect.com/science/article/pii/S0022030218307409#!
https://www.sciencedirect.com/science/article/pii/S0022030218307409#!
https://www.sciencedirect.com/science/article/pii/S0022030218307409#!

Amal M. Ewis

Nelson, J.A. and G.M. Trout (1964).Judging Dairy Products ~ Tamime, A.Y. and R.K Robinson(2007). Yoghurt; Science

4th Ed. Olson publishing Co., Milwaukee, USA. and Technology, 3"ed. ,Wood headPub.Limited in
Nursiwi, A., Nurhartadi, E., Utami, R., Sari, A.M., Laksono, Food Sci. , Techn. and Nutrition .
PW. and Aprilia, ENN. (2017).Characteristic of Walstra, P. and R. Jenness (1984).Dairy Chemistry and
Fermented Whey Beverage with Addition of Tomato Physics .1st Ed., John Wiley & Sons Pub.
Juice (Lycopersicumesculentum). In IOP Conference  Wani S. A., Shah T.R. , Bazaria B. (2014) .Oats as
Series: Materials Science and Engineering (Vol. 193, functional food: A review . Universal J. of pharmacy
p. 012009). , 03 (01):P.14-20
Paul Paquin (2009 ). Functional and specialty beverage =~ Weerathilake, W.V. ; D.D. Rasika ; J.K.U. Ruwanmali and
technology .Published by Woodhead Publishing M.AD  Munasinghe (2014). The evaluation,
Limited, Abington Hall, Grant Park, GreatAbington, processing, verities and health benefits of yoghurt
Cambridge CB21 6AH, UK Plant Archives., 14 (1): 115-119
Sharma, N.; N Kaushal.; A Chawla.; M Mohan.; A Sethi.and ~ White, j. A., Hart, R. J. and Fry J. C. (1986). An evaluation of
Y. Sharma (2006).Stevia rebaudiana—A review. the Waters Pico-Tag system for the amino-acid
Agrobios. Newslett., 5:46-48. analysis of food materials. Journal of Automatic
Soukoulis, C. , LebesiD. and Tzia C. (2009) . Enrichment of Chemistry of Clinical Laboratory Automation, Vol. 8,
ice cream with diary fiber :Effect on rheological No. 4 (October-December 1986), pp. 170-17

properties , ice crystallization and glass transition
phenomena . Food Chemistry, 115 : 665

L) il Galiiua (4 gaana g J 9l g (§93mnas aS 20 4yl pad) & jraadl (abiiia Ak g <y 98 g9 g pia L)
o daaa Jual
o) L o1 365 & g i) g AT 93 g

aspgea ol dll il ¢ 55 S S (gl 5N (3 gnme «Cana s 38 (il (e plian ) gen g @RIl )y g gl g plie juiand
il S ) S (D Sall S &l pa a0 g0 (ol (AnaS) L) S Gl ) 3 mse ¢« (CMIC) sl Jilise (S50 S
(% 0.8—04) o i o A Jucadl 5 (% 0.5-0.1 )il (3 smasa (3o st Sl & (% 8 - 4) S5 Se) Sw (g0 Ausi Jumil LY. 4
~onAlll Bl ol jal aidde L (M e i) e Latud) (G sase ¢ Sl Qi) o 9606 A 5. % 0.25 Aamd s Y06 Aand o) il < jelal
Cuon+ S ysen B Aldae * (355 %63 + CMC %0.6 + 5580 %6 + (% 30: 70) Caayn+ iysen s+ A dldas *: Cndl COldlas
3580 %6 + (% 30: 70) Casw+ Cosan 1 (C ) Kjial dldack, Lisudl G aase®60.25 + (i %3 + CMC %0.6 + ( % 30: 70)
Aal) LY i LS L e L gl gn ¢ b glgn 50 Lglas a5 IS Lelilat o3 g 23U 8 0 g9 15 80l Al iy g pliall 0 383 55 CMC %0.6 +
Ao il A Al g e g AU 28 Aali e g e o) S0 (e 8l O jelal s a5 1 ee A Ul il (8 8 jad) Aiaa¥) aleaY
20K Al aal gl g 5 5 S0 R S A e D A Aldladll 3 eV sle s s S0 ¢ caall ¢ (g ) ¢ D Adal) sl sal
b eV A e et Sy 330 B iy i Uelacl) e 8l 3 S0 5 (3l B b 35 Kl (e ln AT B ALl i i At
el gy s (5880 500 (DU B gal il LSloca lalsl PH ) o L 500 500 (P @lli g C Al 5 B Al Lol A Al
Ol an Rl e ialan) 10 & Aanliioel Gialan) 7 cinn s L a1 ol (50 Jlaill o8 JB s A0%0 G5 A g0 a8 et A
e g i) pea Gigial | Al sl dal) (mlea) 8 SLIGIUtAMIC e s Al Aia) (elea) 8 3 aValine oaes 1S,
Al 8 3lle dpuld aad) ) Apula! Aiial) (ialea) dpus CilS | Allall 451320 Al IS (methionine & cysteine ) A Sl A alea)
Gl (A& B Aldae ) il aead) iy ,adl L Ade Lactobacilli sial Al LSY dae) il | Il JeC 2B dabed) Lo A
B8l g pia IS s (A L g el Juall) A Adlaall g plia (IS 5300 B30 Aded (A ALE dlaely g pdiall maen (A5 j0edll i jeda | J g Sl
Uk Ana sl (Say e gae | 5a0 Bae P8 Aaual s e () e A 5 Adle Ay A e iy gl e S Al 15 andal) Cas (e bl (C)
- OSliuall (e Y Caliae ol (Lfu) s (3 ) (3 gmne ) Sl i e g (8l aeda, Ay el Dl jradl (mddie A g ) e 1 g e

64



