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Fig 1 The effect of formulation type on SPC
S1= formulation 1 (14% egg white), S2 = formulation 2 (16% egg white).
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Fig 2 The effect of formulation type on pH of chocolate milk samples (S1= formulation 1 (14% egg white), S2 =
formulation 2 (16% egg white)).
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Fig 3 Viscosity changes of the samples during the storage period (S1= formulation 1 (14% egg white),
S2 = formulation 2 (16% egg white)).

sdoton OAS 3Ll 255 b Gudod ) 5ol by s 158l
Cle oS 4z sdalia b (8L sl JBIG e o5
LS oSS osam Gmer 5 ShSs pl Oon LB
Slyee pramen Sl Foe 030 sk 53 wiasd oS
R @ o Sl n GAES G SeS 5 et
e OBLS s S s ol tege O Slas s
Ll s W5 500 s lsme b ole Sl 5 S e
635 Ol & anj s s 5 ol 8 (g Ao ss 055 Bl L
S L by e sllas ol Sl s SR
(s Slama b ) SAS 5SSl il b Ao
S sboles rzmes A2 WP Cnle Sy 5 Sl
e sl sle sl 5l S PH als ol ds 3518 S
Gl PH e SUSCE o5 55§ e o5 e Lol e
5okl 5o iy Sldllas b ol iy ol (EalS 1 sl 0l
e cpl W5 OSGl cp 6 IS sla o, 5 eslinad L

‘;.9‘.))43 ) ,Sm-t:w —5
S5 Bl Sl il S aslad 5l alslp el 5 S35 L

Jles d‘}.@J J‘)T o sls €j1>m J.:;l..w‘ B J.AL> saE

143

3555 (NDD)° S Sl ple ) @ s L
s 3sd et 33, mle CP L S0MPas i s
dals sle @i 5 EWP 0655 14 lime U 05V s
Pl o Ol @ G5 la Sadg Mg Jsl 5 o
S i w55 b e Slale 5 416 s ol s

[34] %55 Lo s il 50mPas

S S 4o -4

b Sdds posas 4 i)y sblde Oias Gl aas 5
Gl oS ol o tage 51 SOl wl Ll Sl o
038 oy Pl sl g el el ke s 28
Lol LSt b 5 fe o gl sy s
Gl s gl Sy Wb e Wl oo 5l Lss e bl
32w pame 3 Sles 5 s D o @b e
S 5 b B e (S (e e bl
Gl Ghdg Mg gl aalllas nl el pls ol o3y 0 SYL
23 f oS ek byl Sl el b ddr 285
oS S Cblim () Y e 5 e i S oy SIS
e ey S35 slse Sl A bl il ke ee 5 Jpae
ble 8L alad Ll oo SIS 35 035 0 OIS

6. National Dysphagia Diet



6)\5.LLA BE pH wbﬁ‘) CJA V-‘,J nJ.:é.w JM.L

OLer 5 0Lkl dargd

[10] Kouhestani, B., Pourahmad, R. and

Khorshidpour, B. (2018). The Effect of Trans
glutamines and Whey Protein Concentrate on
Some Physicochemical, Sensory and Micrabial
Properties of Probiotic Drink Made from
Mixture of Cow Milk and Soy Milk . Journal
of Food Technology and Nutrition, 15(2), 109-
121.

[11] AOAC. 2004. Official Methods of Analysis

of AOAC International, 15th ed., Method
991.14, 966.23, 996.08, 997.02.
[12] Institute of Standards and Industrial

Research of Iran ISIRI. (2009). Flavored milk-
Specifications and test methods. National
Standard, No. 1527.

[13] Hasani, S., Sari, A. A., Heshmati, A., and
Karami, M. (2017). Physicochemical and
sensory attributes assessment of functional
low-fat yogurt produced by incorporation of
barley bran and Lactobacillus acidophilus.
Food Science and Nutrition, 5(4), 875-880.

[14] Prakash, S., Huppertz, T., Karvchuk, O.,
and Deeth, H. (2010). Ultra-high-temperature
processing of chocolate flavored milk. Food
Engineering, 96(2), 179-184.

[15] Douglas, S. A., Gray, M. J., Crandall, A.
D., and Boor, K. J. (2000). Characterization of
chocolate milk spoilage patterns. Food
Protection, 63(4), 516-521.

[16] Rosenow, E. M., and Marth, E. H. (1987).
Growth of Listeria monocytogenes in skim,
whole, chocolate milk, and in whipping cream
during incubation at 4, 8, 13, 21 and 35 °C.
Food Protection, 50(6), 452-459, 463.

[17] Woodcock, N. H., Hammond, B. H.
Ralyea, R. D., and Boor, K. J. (2009). Short
communication:  N-alpha-Lauroyl-L-arginine
ethylester monohydrochloride reduces
bacterial growth in pasteurized milk. Dairy
Science, 92(9), 4207-4210.

[18] Schroder, M. J. A., and Bland, M. A.
(1984). Effect of pasteurization temperature on
the keeping quality of whole milk. Dairy
Research, 51(4), 569-578.

[19] Baron, F., Nau, F., Guerin-Dubiard, C.,
Gonnet, F., Dubois, J. J., and Gautier, M.
(2003). Effect of dry heating on the
microbiological quality, functional properties
and natural bacteriostatic ability of egg white

144

e -6

[1] Saxelin, M., Corpela, R., and Marya-
Makinen, A. (2003). Functional dairy product.
Dairy Processing, 229-260.

[2] Adams, M. R., and Moss, M. O. (2008).
Food Microbiology, the Royal Society of
Chemistry, 3" ed., 121-130.

[3] Silva, R., Cruz, A. G., Faria, J. A. F., Moura,
M. M. L., Carvalho, M. J., Water, E. H. M. and
Santana, A. S. (2010). Pasteurized milk:
efficiency  of  pasteurization and its
microbiological ~ conditions in  Brazil.
Foodborne Pathogens and Disease, 7(2), 217-
219.

[4] Walkling-ribeiro, M., Noci, F., Cronin, D.
A., Lyng, J. G., and Morgan, D. J. (2009).
Antimicrobial effect and shelf-life extension
by combined thermal and pulsed electric field
treatment of milk.  Applied Microbiology,
106(1), 241-248.

[5] Pearson, L. J., and Marth, E. H. (1990).
Behavior of Listeria monocytogenes in the
presence of cocoa, carrageenan and sugar in a
milk medium incubated with and without
agitation. Food Protection, 53(1), 30-37.

[6] Pina-Pérez, M. C., Silva-Angulo, A. B.,
Rodrigo, D., and Martinez-Lopez, A. (2009).
Synergistic effect of pulsed electric fields and
cocoa OX 12% on the inactivation Kinetics of
Bacillus cereus in a mixed beverage of liquid
whole egg and skim milk. International Food
Microbiology, 130, (3),196-3204.

[7] Cegielska-Radziejewska, R., Lesnierowski,
G., and Kijowski, J. (2008). Properties and
application of egg white lysozyme and its
modified preparations- A review. Food
Nutrition and Science, 58(10), 5-10.

[8] Mine, Y., Ma, F., and Lauriau, S. (2004).
Antimicrobial peptides released by enzymatic
hydrolysis of hen egg white lysozyme.
Agriculture and Food Chemistry, 52(2), 1088-
1094.

[9] Mohebbi, M., Habibi- Najafi, M.B. (2004).

Optimization of production, storage and
quality of whey-based fruit juice beverage.
Agricultural sciences and technology, 18(2), 1-
10.



1399 %:)\ ‘17 69> ‘99 n)l.a.j:

DOI 10.29252/fsct.17.02.11

S o 5 pole

[27] Sadhu, S. P. (2018). Effect of cold chain
interruptions on the shelf-life of fluid
pasteurized skim milk at the consumer stage.
Brazilian Food Technology, 21, e2017064.

[28] Fromm, H. 1., and Boor, K. J. (2004).
Characterization of pasteurized fluid milk
shelf-life attributes. Food Science, 69(8), 207-
214

[29] Lu, M., Shiau, Y., Wong, J., Lin, R,
Kravis, H., Blackmon, T., Pakzad, T., Jen, T.,
Cheng. A., Chang, J., Ong, E., Sarfaraz, N.,
and Wang, N. S. (2013). Milk spoilage:
Methods and practices of detecting milk
quality. Food and Nutrition Sciences, 4(7),
113-123.

[30] Van der Plancken, I., Van Loey, A., and
Hendrickx, M. E. G. (2005). Changes in
sulfhydryl content of egg white proteins due to
heat and pressure treatment. Agriculture Food
Chemistry, 53(14), 5726-5733.

[31] Spagnuolo, P. A, Dalgleish, D. G., Goff, H.
D., and Morris, E. R. (2005). Kappa-
carrageenan interactions in systems containing
casein micelles and poly-saccharide stabilizers.
Food Hydrocolloids, 19(3), 371-377.

[32] Katsiari, M., Voutsinas, L., and Kondyli, E.
(2002). Manufacture of yogurt from stored
frozen sheep’s milk. Food Chemistry, 77(4),
413-420.

[33] Kelleher, C. M., O'Mahony J. A., Kelly, A.
L., O'Callaghan, D. J., and Mccarthy, N. A.
(2018). Evaluation of models for temperature
dependent viscosity changes in dairy protein
beverage  formulations  during  thermal
processing. Food Engineering, Materials
Science, and Nanotechnology, 83(4), 937-945

[34] NDD, National Dysphagia Diet Task Force
(2002). National dysphagia diet:
Standardization for optimal care. Chicago, IL:
American Dietetic Association.

145

after reconstitution.
825-832.

[20] Ismail, A. E., Abdelgader, M. O., and
Azhari, A. (2011). Microbial and chemical
evaluation of whey-based mango beverage.
Food Science and Technology, 3(4), 250-253.

[21] Agomuo, J. K., Alaka, I. C., and Akajiaku,
L. O. (2015). Microbiological status of
soymilk fruit juice drink as affected by orange
and pineapple juice replacement. Nutrition and
Food Science, 2(3), 153-158.

[22] Food and Drug Administration. (1995).
Grade ““A’’ pasteurized milk ordinance. U.S.
Department of Health and Human Services,
Public Health Service, Washington, D.C.

[23] Kovacs-Nolan, J. K. N., Zhang, J. W.,
Hayakawa, S., and Mine, Y. (2000).

Immunochemical and structural analysis of
pepsin-digested egg white ovomucoid. Journal
of Agricultural and Food Chemistry, 48(12),
6261-6266.

[24] Cunningham, F. E., Proctor, V. A., and
Goetsch, S. J. (1991). Egg-white lysozyme as a
food preservative: an overview. World's
Poultry Science, 47(2), 141-163.

[25] Lechevalier, V., Guérin-Dubiard, C.,
Anton, M., Beaumal, V., Briand, E. D.,
Gillard, A., Gouar, Y. L., Musikaphun, N.,
Pasco, M., Dupont, D., and Nau, F. (2017).
Effect of dry heat treatment of egg white
powder on its functional, nutritional and
allergenic properties. Food Engineering, 19(5),
40-51.

[26] Moore, D., R., Robinson, M. J., Fry, J. L.,
Tang, J. E., Glover, E. I., Wilkinson, S., and
Moseley, W. K. (1980). Pinpointing post-
pasteurization contamination. Food Protection,
43(5), 414.

Food Protection, 66(5),



JEST No. 99, Vol. 17, May 2020 ABSTRACT

The Role of Egg Whites and pH Increase on the Shelf Life and
Viscosity of Chocolate Milk Drinks

Lotfian, F. *, Emam Djomeh, Z. %, Karami, M.**, Moeini, S.*

1. Ph.D. Student, Department of Food Science and Technology, Islamic Azad University, North Tehran Branch,
Tehran, Iran.
2. Professor, Department of Food Science, Engineering and Technology, Faculty of Agricultural Engineering and
Technology, University of Tehran, Karaj, Iran.
3. Assistant Professor of Faculty of Food Science and Technology, Bu-Ali Sina University of Hamedan, Hamedan,
Iran.
4. Professor, Department of Food Science and Ttechnology, Islamic Azad University, North Tehran Branch, Tehran,
Iran.
(Received: 2019/09/18 Accepted:2020/03/16)

Today, a variety of milk-based products are made with flavored beverages, because many people,
especially children, are reluctant to consume unpasteurized milk. On the other hand, eggs are placed in
higher degree than other sources of protein nutritionally, that they are added to most food products to
increase their nutritional value as well as improve their functional properties. Therefore, in this study, egg
white protein and chocolate milk were used for making protein beverage. Microbiological count, sensory
attributes and pH changes were investigated during 10 days of refrigerated storage. Despite the high total
bacterial count in the samples with egg white compared to the control samples on the first day, growth
was much faster during storage, in control samples. So, on the 5th day, the growth rate of control samples
increased 2 logarithmic cycles and in the treated samples 0.2-1 logarithmic cycles. The results showed
that the bacterial count decreased significantly with increasing egg white percentage. On the 7th day, total
aerobic mesophilic bacteria ranged from 3.55 to 4.06 (Logl0 CFU/ml), therefore it was according to
standard pasteurized milk and the best storage time was seven days.

Coliforms, Escherichia coli, Salmonella, molds and yeast were also not observed. On the other hand, the
addition of egg whites increased the pH level to 8.3 to 8.7 and decreased acidic spoilage. There was also a
direct relationship between the percentage of egg white and the increase in viscosity, but the viscosity of
the samples with a higher percentage of egg, decreased during storage.
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