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ABSTRACT

Sweet whey was heated at 71°C for 30 sec. after adding 0.2% stabilizer.
Heated whey was divided to three parts, to first part ABT culture (3%) was added
without incubation, while the second part was incubated at 45°C after adding the
same concentration of ABT culture. The incubation continued until pH reached 4.6+1.
The third part considered as control. Fruit juices (30%) mango, guava and strawberry,
also 10% sucrose were added to all previous treatments, after which all treatments
were stored at refrigerator (7°C +1) for 10 days. Chemical and microbiological analysis
were followed at 0,3,7 and 10 days of storage. Sensory evaluation were done
immediately after processing. Results could be summarized as follows: pH-values
gradually decreased in all samples during storage. Total solid (T.S) content of
beverage with incubated ABT-culture was higher than that other treatments, while it
had slightly lower lactose, total protein and calcium content as compared with other
treatments. All whey-fruit beverages showed the highest contents of asperity,
glutamic, leisure and lysine acids. Changes in vitamins content of all samples due to
added fruit-juices.

Gradually increased during storage in total bacterial content (T.B.C) of all
samples. Finally all whey-based beverage had good sensory properties but non-
fermentation whey showed higher scores in sensory evaluation test than fermented
whey.

INTRODUCTION

In dairy technology whey is a by product of cheese making. It was the
residue from milk after removal of casein and most of the fat. Sweet whey
results from the production of partially all other natural cheese that are made
from rennet coagulated curd. Cheese whey has an important biological and
nutritive value, in addition to its contents of lactose and whey proteins, it can
be a good source of several vitamins and minerals Zall (1984). Holsinger et
al., (1974) reviewed the use of cheese whey as a base for preparation of
several varieties of beverages. Schuster (1977), Reddy et al.,(1987), Barabas
and Albrecht (1988) and Vojnovic et al., (1993) used the whey as a base
ingredient for the production of beverage containing fruit syrup and fruit pulp.

On the other hand, A mixed culture containing L.acidophilus is now
available for use in the manufacture of fermented milks, it consists of
L.acidophilus, Bifid, bacterium bifidum, Streptococcus thermophilus It has
been reported that when this culture is used, a mild and very aromatic
product is obtained (Chr-Hansen ‘s Dairy cultures pamphlet). Moreover,
Bifidobacterium bifidum is able to assimilate higher concentrations of lactose
leading to acidity increase in the istestinal tract and so create a condition
which favour the assimilation of more calcium and phosphorus. Moreover,
Khanna and singh (1979) pointed out that the antibacterial activity of mixed



cultures is greater that of single ones. Hofi (1989), Ismail et al., (1992) and
Mahran et al., (1992) utilized cheese whey to produce beverages with Kefir
aroma. Parak et al., (1988), Molochnikov et al., (1992), Gandhi and Patel
(1994), studied the production of a whey drink with lactic acid bacteria.

The objective of this study was the use of sweet whey to prepared
different flavoured beverages with and without ABT-culture.

MATERIALS AND METHODS

|- Materials :

Fresh sweet whey was obtained from the Food Technology Research
Institute, Ministry of Agriculture during the manufacture of Ras cheese.
Selected fresh mango, guava and strawberry fruits and fine powdered cane
sugar were obtained from the local market. ABT- culture (Lactobacillus
acidophilus, Bifido bacterium bifidum, Streptococcus thermophilus) No. 8
Redi-set obtained from Chr-Hansen's Laboratories Copenhagen, Denmark
was used. Commercial carboxymethyl cellulose sodium salt (CMC) and
carrageenan (BDH, U.K.) were used.

I1- Experimental procedure :

1- Preparation of fruit Juices :

Guava fruits were thoroughly washed, cut into pieces then mixed in a
blender and filtered through a cheese cloth. The resulting mixed pulp was
heated in a stainless steel container at 87.5 °C / 1 min to inactivate pectin’s
enzymes, cooled rapidly to 20 °C then filled into poly-ethylene bags and
stored in a deep freezer ( -18 °C) until required. Selected mango fruits variety
Alphonso were washed with water, peeled off and destined. The flesh was
packed in ploy-ethylene bags and stored in a deep-freezer ( -18 °C ) until
required. Strawberry were washed with water, cut into pieces then mixed in a
blender. The obtained mix filled into ploy-ethylene bags and stored in deep
freezer (-18 °C ) until used .

I11- Methods of analysis :

Samples were analysed for total solid (T.S) was determined
according to the methods reported by Ling (1963), total protein (T.P) as
described by Rowland (1938). Lactose was determined according to the
Nickerson (1976), Calcium as described by AOAC method (1970). The pH
was measured using pH meter with a glass electrodes (Orion Research
digital analyzer). Amino acids were determined according to the method
reported by Widar and Eggum (1966), while vitamins by my Bognar (1992).
Total bacterial counts (T.B.C) were estimated using the appropriate media as
recommended by the A.P.H.A (1978).

Sensory evaluation :

The samples were evaluated for flovour (60 points), body and texture
(30 points) and colour (10 points) by a panal of 10 trained Judges according
to Deka et al., (1984).



RESULTS AND DISCUSSION

A. Chemical Analysis

1. pH-values :

Data presented in tables 1 and Fig. (1) show the changes in pH of
mango, guava and strawberry-sweet whey beverage with different treatments
during cold storage. The pH values of beverages without ABT-culture
(control) reached 6.14, 5.65 and 4.92 for Mango, guava and strawberry
beverages at zero time. There differences may be due to the different
chemical composition of mango, guava and strawberry juices. During
storage, the pH values of all samples gradually decreased. This slight
decrease in pH values could be attributed to acid formation during storage.
These findings are in agreement with those reported by Reddy et al., (1987)
and Rao and Gandhi (1988) for sour acidophilus milk.

Table (1): Changes in pH-values of mango, guava and strawberry sweet
whey beverage with different treatments during cold

storage.

Kind Treatments Cold storage period in days

of Juices 0 3 7 10

Mango A 6.14 5.94 5.46 5.27
B 5.25 4.94 4.89 4.8
C 4.69 4.6 4.57 4.49

Guava A 5.65 5.42 5.39 5.24
B 5.00 4.94 4.81 4.79
C 4.70 4.69 4.56 4.44

Strawberry A 4.92 4.91 4.9 4.85
B 4.64 4.48 4.46 4.29
C 4.34 4.28 4.25 4.21

A: Untreated beverage (control)
B: beverage treated with ABT-culture.
C: beverage treated with ABT-culture and incubated at 45°C.
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Fig. (1): Changes in pH - values of mango, guava, and strawberry sweet
whey beverages with different treatment during cold storage.

A: Untreated beverage (control).

B: Beverage treated with ABT - culture.

C: Beverage treated with ABT-culture and incubated 45°C.



2.Total solid content (T.S.):

The total solid content of mango, guava and strawberry-sweet whey
beverages are shown in table (2) at the obtained results showed that T.S
content of beverage with incubated ABT culture at 45°C was higher than that
of beverage with ABT-culture without incubation and untreated beverage
(control). This may be due to the effect of incubation temperature, which
increase water evaporation.

3.Lactose content:

The total lactose content of mango, guava and strawberry sweet
whey beverages are shown in table (2), results showed that beverage with
incubated ABT-culture had slightly lower lactose content (3.15, 3.11 and
3.19) comparing to untreated beverage (control — 3.75, 3.98 and 3.19%). The
values of ABT-culture treatments without incubation were in between. This
finding could be attributed to lactose hydrolysis due to culture adding and
incubation. Addition of ABT-culture decreased lactose content of beverage
treatments due to formation into lactic acid (Khanna and Singh, 1979).

4.Total protein content:

The total protein content of mango, guava and strawberry-sweet
whey beverages are shown in table (2). The obtained results indicated that
the untreated beverage had more total protein content than all treatments.
This finding could be attributed to the effect of adding ABT culture, which had
slight proteolytic activity (Barabas and Albrecht 1988)

5.Calcium content:

The calcium content of mango, guava and strawberry-sweet whey
beverages are shown in table (2), results showed that beverage with
incubated ABT-culture had less calcium content than both untreated
beverage and beverage with ABT-culture without incubation.

Table (2): Chemical composition of mango, guava and strawberry sweet-
whey beverage with different treatments (at the end period).

Oflflll:]i((j:es Treatments T.S. % Lactose % TP.% Ca%
Mango A 19.77 3.75 0.88 0.174
B 21.10 3.47 0.78 0.179

C 20.92 3.15 0.73 0.170

Guava A 18.58 3.98 0.79 0.167
B 19.34 3.60 0.64 0.175

C 18.40 3.11 0.64 0.150

Strawberry A 19.77 3.19 0.69 0.175
B 19.96 3.12 0.66 0.177

C 19.00 3.19 0.63 0.170

A: Untreated beverage (control)
B: Beverage treated with ABT-culture.
C: Beverage treated with ABT-culture and incubated at 45°C.




6. Amino acid content:

Data in tables 3, 4 and 5 show the amino acid content of mango,
guava and strawberry-sweet whey beverages when fresh and during cold
storage. It is clear from the obtained results, that incubated whey beverage
with ABT culture (mango) showed the highest contents of aspartic, glutamic,
leucine and lysine acids, they were 71.4, 101.6, 46.0 and 39.6 g/100 ml
respectively, as compared with untreated whey-beverage (control) they
reached to 56.0, 73.0, 44.0 and 39.0 respectively. These may be due to the
proteolytic action of ABT culture. The same trend was also observed with
other fruit juices whey beverages (guava and strawberry). The obtained value
were 97.8, 166.0, 70.0 and 62.8 g/100ml. For guava sweet whey beverage,
while they reached 59.0, 92.0, 44.0 and 40.0 g/100 ml for untreated one.

As regards strawberry sweet whey beverage the corresponding
values of the same amino acids were 126.0, 154.0, 63.0 and 39.0 g/100ml,
while they reached 115.0, 113.0, 42.0 and 37.0 ¢g/100 mL for untreated
beverage. The same tables also showed that guava whey beverages had the
highest values of amino acids. These findings are in agreement with those
recorded by Zall (1984), Bowes and Church's (1998).

Table (3): Content of amino acid in mango sweet whey beverage with
different treatments (mg/100 ml).

Amino acid Sweet | Mango with Incubated ABT- Whey

mango |[ABT-culture| culture with mango

whey beverages
Aspartic (Asp) 56.0 63.7 71.4 83.0
Threonine (Thr) 26.0 23.3 26.9 59.8
Serine (Ser.) 21.0 16.8 16.9 33.7
Glutamic (Glu) 73.0 61.9 101.6 13.7
Proline (Pro.) 27.0 00 00 29.0
Glysine (Gly) 18.0 14.0 14.0 13.3
Alanine (Ala) 33.0 26.4 45.6 34.6
Cystin (Cys) 14.0 00 00 16.4
Valine (Val) 19.0 16.0 22.9 36.5
Isoleucine (Iso) 15.0 14.0 18.4 33.8
Leucine (Leu) 44.0 40.7 46.0 64.6
Tyrosine (Tyr) 9.0 6.0 00 4.50
Phenylalanine (Phe) |18.0 9.9 00 27.9
Histidine (His) 12.0 11.1 00 00
Lysine (Lys) 39.0 35.4 39.6 53.8




Table (4): Content of amino acid in guava sweet whey beverage with
different treatments (mg/100 ml).

Amino acid Sweet Guava with Incubated ABT-culture
Guava ABT-culture | with Guava beverages
whey

Aspartic (Asp) 59.0 78.0 97.8
Threonine (Thr) 30.0 38.0 49.0
Serine (Ser.) 27.0 34.9 44.0
Glutamic (Glu) 92.0 129.0 166.0
Proline (Pro.) 29.0 00 00

Glysine (Gly) 16.0 20.5 25.0
Alanine (Ala) 31.0 45.0 48.0
Cystin (Cys) 11.0 00 00

Valine (Val) 19.0 26.0 31.0
Isoleucine (Iso) 14.0 17.7 23.0
Leucine (Leu) 44.0 44.0 70.0
Tyrosine (Tyr) 9.0 10.3 11.8
Phenylalanine (Phe) 20.0 27.0 34.0
Histidine (His) 10.0 13.0 18.56
Lysine (Lys) 40.0 50.34 62.8

Table (5): Content of amino acid in strawberry sweet whey beverage
with different treatments (mg/100 ml).

Amino acid Sweet Strawberry with | Incubated ABT-culture with
Strawberry ABT-culture Strawberry beverages
whey

Aspartic (Asp) 115.0 125.0 126.0

Threonine (Thr) 31.0 33.0 39.0

Serine (Ser.) 29.0 30.0 32.0

Glutamic (Glu) 113.0 122.0 154.0

Proline (Pro.) 26.0 00 00

Glysine (Gly) 16.0 18.0 10.0

Alanine (Ala) 37.0 37.0 27.0

Cystin (Cys) 92.0 00 00

Valine (Val) 18.0 20.0 20.5

Isoleucine (Iso) 14.0 16.0 18.0

Leucine (Leu) 42.0 63.0 63.0

Tyrosine (Tyr) 9.0 6.6 00

Phenylalanine (Phe) 21.0 23.0 00

Histidine (His) 11.0 8.5 9.8

Lysine (Lys) 37.0 38.0 39

7.Vitamin Content:

Data presented in Table (6) show the vitamin content of different
treatments of mango, guava and strawberry-sweet whey beverages. The data
obtained showed that vitamin Bi (thiamin and Bz (ribovlavin) contents of
mango and strawberry untreated whey-beverage (control) were higher than
beverage with ABT-culture, while vitamin Bi content was higher of guava




whey-beverage with incubated ABT-culture than vitamin B:i content of
untreated beverage (control). Generally, the differences of vitamin contents in
whey beverages may be due to the vitamin contents of added fruit-juices,
bacterial culture used and biological activity of ABT culture.

Table (6): Vitamin content (mg/Kg) of mango, guava and strawberry
sweet beverages with different treatments

Mango whey Guava whey Strawberry-whey-
Beverage beverage beverage
Treatments Vitamin |Vitamin| Vitamin | Vitamin | Vitamin | Vitamin
Bi1 B2 B1 B> B1 B2
A 0.07 1.00 0.17 0.80 0.26 0.56
B 0.03 1.80 0.19 0.76 0.12 0.38
C 0.04 0.75 0.24 0.72 0.11 0.44
A: Untreated beverage (control)
B: Beverage treated with ABT-culture
C: Beverage treated with ABT culture and incubated at 45°C
B. Microbiological analysis:

Data in table (7) and Fig. (2) show the changes in total bacterial
count (TBC) of different treatments of mango, guava and strawberry-sweet
whey beverages when fresh and through cold storage period. Fresh
beverage for control (A) and treatments (B) and (C) had 9.3 x 108, 1.7 x 103,
3.3x10%and 1.1 x 103, 1.1 x 103, 1.8 x 10% and 2.4 x 103, 0.9 x 103, 1.7 x 108
CFU/ml respectively. It is clear from these results that the (TBC) gradually
increased during storage for control and other treatments. These increasing
could be attributed to the growth of psychrotrophic bacteria, at low
temperature, T.B.C. rang of pasteurized cow's milk (50-250 x 103 CFU/ml)
was reported by Robinson (1983).

Table (7): Changes in total bacterial count (TBC) of mango, guava and
strawberry sweet whey beverages with different
treatments during cold storage (CFU/ml.).

Kind of|Treatments Cold storage period in days

Juices 0 3 7 10

Mango A 9.3 x10° 22.6 x 10° 50.6 x 10° 77.3 x10°
B 1.7 x 10° 11.2 x 10° 30.0 x 10° 69.2 x 10°
C 3.3x10° 4.4x10° 5.8 x 10° 40.5 x 10°

Guava A 1.1x10° 23.3 x10° 35 x 10° 80 x 10°
B 1.1x10° 1.4x10° 14 x 103 48 x 10°
C 1.8 x10° 3.8x10° 12 x10° 27 x 10°

Strawberry A 2.4 x10° 6.1 x10° 44.5 x 10° 50 x 10°
B 0.9 x 10° 3.0x 10° 10 x 10° 23 x 10°
C 1.7 x 10° 5.5 x 10° 10 x 10° 18.8 x 10°

A: Untreated beverage (control)
B: Beverage treated with ABT-culture.
C: Beverage treated with ABT-culture and incubated at 45°C.
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Fig. (2): Changes in total bacterial count (TBC) of mango, guava and
strawberry
sweet whey beverages with different treatments during cold

storage.
A: Untreated beverage (control)
B: beverage treated with ABT-culture.
C: beverage treated with ABT-culture and incubated at 45°C.



Sensory evaluation:

Data in table (8) shows the sensory evaluation of mango, guava and
strawberry-sweet whey beverages after processing. Organoleptic tests
revealed a decrease in the acceptability of incubated whey beverages with
ABT-cultures. There were not high difference in the acceptability of the all
three treatments except for the mango-whey beverage, it gave high score at
treatment with ABT-culture as compared with both without culture and with
incubated whey beverage with ABT-culture respectively.

Table (8): Sensory evaluation of different treatments of mango, guava
and strawberry sweet-whey beverages (at the end period).

Mango-whey beverage Guava-whey beverage Strawberry-whey beverage
Treatments

Colour [Appear |Flavour| Total | Colour [Appear |Flavour | Total | Colour [Appear |Flavour | Total

(10) -ance (60) |(100) | (10) -ance (60) |(100) | (10) -ance (60) | (100)

(30) (30) (30)

A 9 26 52 87 9 27 52 88 8 28 50 86

B 10 28 57 95 9 25 53 87 8 26 53 87

C 8 24 40 72 9 27 37 73 9 25 48 82

A: Untreated beverage (control)
B: Beverage treated with ABT-culture.
C: Beverage treated with ABT-culture and incubated at 45°C.

These results agree with Park et al., (1988) they reported that non-
fermentation whey showed higher scores in sensory evaluation tests than
fermented whey, this was attributed to the presence of succinic acid and
other products of the fermentation process which gave the drink off flavour.

REFERENCES

A.0.A.C. (1970). Official Methods of Analysis 11" ed. Association of Official
Analytical Chemists Washington, D.C.

A.P.H.A. (1978). Standard Methods for Examination of Dairy Products.
American Public Health Association. New York.

Barabas, J.I. and Albrechto (1988). Production technology for whey drink.
Technologia vyroby srvatkovijch napojov.

Zbrink Pac Vijskumneho Ustaru Mliekarskeho Vziline. No. 10,283-289.
C.F.D.S.A. (1990) 52,8507.

Bognar, A. (1992). Determination of vitamin B1 in food by high performance
liquid chromatography and post-colum derivation. Fresenius, J. Anal.
Chem. 343:155-156.

Bowes and Church’s (1998). Bowes and Church’s food values of protions
commonly used-17" ed. 1 revised by Jeam A.T.P. Library of Congress
Cataloging in Publication data.

Deka, D.D.; Rajor, R.B. and Patil, G.R. (1984). Studies on the formulation of
Lassi (cultured drink) from soybean and butter-milk. Egyptian J. Dairy
Sci., 21:291.




Gandhi, D.N. and Patel, R.S. (1994). Technology and Keeping quality of
fermented whey concentrate. Cultured Dairy Products, J. 29:1, 25-27.

Hofi, M.A. (1989). Technological and chemical studies on the manufacture
of fermented dairy products from milk by-products. M.Sc. Thesis
Faculty of Agric. Ain Shams Univ. Egypt.

Holsinger, V.H.; Posati, L.P. and Devilbis, E.D. (1974). Whey beverages : A
review, J. Dairy Sci. 57 : 849.

Khanna, A. and Singh, J. (1979). Acomparison of yoghurt starter in cow's
and buffalo milk. J. Dairy Res. 46 : 681. C.F. : J. Food protec. 41 : 248

Ling, E.R. (1963). A Text Book of Dairy Chemistry Vol. 2 practical 3 ed.
Chapman and Hall Ltd., London.

Mahrans, G.A., Hassan, A.A., Ismail, A.A. and El-Hofi, M.A. (1992).
Technological and chemical studies on manufacture of fermented
dairy products from milk by products. Il. Manufacture of whey
beverage with Kefir aroma by incubation without shaking at room
temperature for 24 hours.

Proceeding : 5% Egyptian Conference for Dairy Sci. and Tech.
265,Egypt; Egyptian Soc. Of Dairy Sci.

Molochnikov, V.V.; Nesterenko, P.G.; Trufanova, L.S.; Bastrykina, N.A. and
Krashenitsa (1992). Production of whey for “Okroshka” Molochnaya:
Myasnaya Promyshlennost No. 2, 36-37.

C.F.D.S.A. (1992), No. 6: 3206.

Nickerson, T.A.; Vujicic, I.LF. and Lin, A.Y. (1976). Colorimetric estimation of
lactose and its hydrolytic Products. J. Dairy Sci., 59:386.

Park, H.M.; Hong, Y.H. and Oh, Sh. (1988). Studies on the development of
whey drinks. Korean, J. of Dairy Sci., 10:2, 92-100.

Rao, S.M. and Gandhi, D.N. (1988). Studies on various quality
characteristics of acidophilus sour milk from buffalo milk. Cult. Dairy
Prod. J. 23, :21.

Reddy, G.J.; Rao, B.V.R.; Reddy, K.S.R. and Venkayya, D. (1987).
Development of whey beverage.

Indian, J. of Dairy, Sci. 40:4, 445-450.

Robinson, R.K. (1983). Dairy Microbiology Volume 2: The Microbiology of
Milk Products.

Applied Sci., Publishers, London and New York.

Rowland, S.J. (1938). The determination of nitrogen distribution in milk. J.
Dairy Res., 9:42.

Schuster, J. (1977). Process for producing refreshing beverages free from
alcohol, CO2 and preservatives. German Federal Republic patent
Application. 2: 535-904.

Ismail, A.A; Hassan, A.A; Mahran, G.A; EL-Hofi, M.A (1992). Technological
and chemical studies on the manufacture of fermented dairy products
form milk by products.l- Manfacture of whey beverage with Kefir
aroma by continous shaking during incubation at room temperature.
Proceeding : 5" Egyptian conference for dairy science and
technology 1992, 264. Egypt; Egyptian Society of Dairy Science.

Vojnovic, V.; Ritz, M. and Vahcic, N. (1993). Sensory evaluation of whey-
based fruit beverages.



Nahrung, 37:3, 246K-251.

Widar, K. and Eggum, O.B. (1966). Protein hydrolysis: A description of the
method used at the Department of Animal Physiology in Copenhagen.
Aceta Agr. Scandinavica, 16:115.

Zall, R.R. (1984). Trends in whey fractionation and utilization, J. Dairy. Sci.

67:2621.
duca) g3 a3 AGSUAIL aadaall G ) g pda ypianl
s e dilie - ane daaa ol 2 - dal) Jgana uia
saaa = 8 = B Al dadla - Ao 30 AL - LY aud
an = 5 = A3 gl S sa - AN L o1 5165 agae

Yosaal e VY e plall (ol 8 i o5 i 4gSUL palaall Gl iy s pian o
e 530 0e % ¥ Cuaal Js¥) e 5all - o 5al A6 ) A aud 5 Cufia Yo ¢, ¥ Al 22 A0
ol (i Ae ) Jall (e S S G Allial 32y %a €0 e dipdand o3 (S ¢ Jall ¢ Alsasd 50 ABT
- saile) A4Sl jpime e (%) . (UsES) ABT b ey ol G 6 500l Ll £,7 W pH 1 ds
pse Vo sl (%a V) AU L Calain 3 Clalaall JS) Cilimi S Sl (e % Ve o (Al) 8 - 4dlsa
ol oA 5 O La sl 5iSs LieS o V0 eV e T ¢ a8 e il s
s bl ) o of 385 3 8l deliall e Clipall ) anl)
G Al i JBA il gaead pH ) Cilaj 8 a3 alésd) o)
oaddi] Laiy I el sall (e el A e (s 5ia) ABT Il de e o ganall (il oy piia =Y
s G g e e IS5 @lls ) sle 3] gaallSll g (ST (G5 ol g 5 53O A (e JS 48
‘ ‘ ‘ S5 (panall
o Qi) Ll pue | e - sl - lialigla - o L) Ae¥) Galead) e Slinall (5 gine 0l -
izl e Ll sine
O oA 53 IS Sliad) a6 S 5 siaall (B o )3 gl ) £
O Aol msSai s jo ael jediall ye Cogpdall O e - 3aa Js8 Gila )y aall aSail) jela -0
o ediall gyl



