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ABSTRACT

Analysis of market plain yoghurt revealed that the fat content varied between
3.2 and 4.2%, whereas the range of the SNF was 9.1-11. 6 % for full-fat yoghurt. The
recorded acidity values were 0.95% as a minimum and 1.25% as a maximum,
whereas the corresponding pH values were 4.17 and 4.54, respectively. The
percentages of curd syneresis ranged from 19.0 to 33.8. Only the two brands
represented non-fat yoghurt had the SNF values of 12.25 and 12.88 %, acidity values
of 1.11 and 1.15 %, pH of 4.47 and 4.32 and percentages of syneresis were 30.1 and
38.1. .
Results of the prepared full-fat yoghurt showed that using milk protein
concentrate (MPC) instead of skim milk powder (SMP) greatly decreased the degree
of curd syneresis and improved consistency of the product, whereas using MPC with
SMP improved properties of non-fat yoghurt. In all cases more improvement was
achieved when stabilizer was added to the yoghurt mix.

Such improvement was recorded during storage of all yoghurt samples since
curd syneresis, acidity development and the organoleptic properties were slightly
changed. :

INTRODUCTION

The continuous market growth of yoghurt and the related types in
Egypt is primarily attributed to awarance of the consumers with the nutritive
value of such products as well as applying sanitary conditions in the modern
dairy plants. However, the quality of yoghurtis governed by a muititude of
factors (Tamime and Robinson, 1985; Robinson and Tamime, 1986 a,b). For
example, the rheological properties are directly affected by the chemical
composition of the yoghurt mik, the different additives, the processing
conditions and the viscous strains of the yoghurt culture,

Factors associated with the microbiological quality of yoghurt may
include the bacteriological quality of raw materials, sanitary conditions in the
processing plant, purity of the starter culture and post-fermentation
contaimination of the product.

The handling conditions during storage, transport and distribution in
the retail chain can affect ~ in general - the quality and shelf - life of yoghurt
(Tamime et al. 1987).

On the other hand, whey separation or syneresis is a common defect
in yoghurt. Lucey and Singh (1998) reviewed the possible causes of such
defect, which included very high incubation temperature, excessive heat
treatment of yoghurt mix, rapid rate of acidification, low-totat solids content,
movement or agitation during or just after gel formation, very low acid
production and using containers with sloping walls or an excessive height to
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width ratio. However, it was reported that yoghurt manufacturers try to
prevent whey separation by increasing the total solids content of milk and or
by adding stabilizers (Guinee et al., 1995; Lucey and Singh 1998).

Adding skim milk powder with a level of 3-4% is widely used in this
respect, since the addition of higher levels may lead to a powdery taste
(Tamime and Robinson, 1985). However, there is a need for functional dairy
ingredients for the production of high-quality yoghurt. Therefore the objective
of the current study was to follow quality and syneretic properties of full-fat
and non-fat yoghurt produced using commercial blend of milk proteins with
and without the addition of stabilizing agents.

MATERIALS AND METHODS

A total number of 40 samples representing 8 brands of full-fat and
non-fat yoghurt were collected from the local market (5 samples from each
brand).

The procedure of Tamime and Robinson (1985) was followed for making
the experimental yoghurt. In this respect full-fat fresh cow's milk (FFFCM) of
3.5% fat and non-fat fresh cow’s milk (NFFCM) of 0.3% fat were used with and
without using skim mik powder (SMP), being imported from Ara Foods
Ingredients AB (Sweden), Sup'R Mix 50.3 and a stabilizer FA 502.

Sup’R Mix 50.3 is a commercial name of a spray dried protein blend of
dairy origin especially developed by Eunal Poitouraine (France) for yoghurt.
As given in the specification sheet it contains protein on total matter 50%
(min.), milk fat 1.5% (max.), lactose 37.5%, ash 6% (max.) and moisture 5%
{max.).

A meyoprogen stabilizer FA 502 containing agar-agar (Ag-Ag),
carrageenan (Carr.) and locust bean gum (LBG) with unknown balanced ratios
was cbtained from Mehyhall Chemical AG, Kreuzlingen, Switzerland. Their
functions are gelling agents for Ag-Ag, gelling agent, thickener and stabilizer for
Carr. and thickener only for LBG (Trudso, 1991). i

In all cases DVS yoghurt culture (YC-XIl) from Chr, Hansen's Lab.
{Denmark) was used.

In the first seven treatments FFFCM was divided into equal portions (2
Kg for each) to represent the following treatments: Milk +3% SMP (T,), Milk
+2% Sup'’R Mix without (T;) and with adding 0.15%, (T,) or 0.2% stabilizer
(T4), Milk +2.5% Sup'R Mix without (Ts) and with adding 0.15% (Te) or 0.2%
stabilizer (T;).

For making non-fat yoghurt, NFFCM was divided into equal portions (2
Kg for each) to represent the following treatments: Milk + 5 % SMP (T8), Milk
+ 3 % SMP + 1.5 % Sup'R Mix (T9); Milk + 2.5 % SMP + 2 % Sup'R Mix
without (T10) and with adding 0.15 % (T11) or 0.2 % (T12) stabilizer.

For chemical analysis, the total solids content was measured by drying
oven method at 120 °C for 3h., the fat, titratable acidity and pH were
determined as given in AOAC (1990). Yoghurt curd syneresis at 40 °C for one
h. was measured as given by Mehanna and Mehanna (1989) and the data
were expressed as percentages.
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The prepared yoghurt samples were organoleptically evaluated by 10
panelists as recommended by E)-Shibiny ef al. (1979).

RESULTS AND DISCUSSION

Table (1) reveals that the fat content in the full-fat yoghurt (FFY)
samples collected from the local market was a minimum in Juhayna samples
{3.2%) and was a maximum in Yoplait and Enjoy samples {4.2%). The values
of SNF were 9.1% as a minimum (Yoplait) and 10.6% as a maximum (Enjoy).
All these values are in agreement with the legal values of fat and SNF in the
Egyptian Standards No 1000/1880 namely not less than 3 and 8.5%,
respectively, in FFY made from cow’s milk.

The light yoghurt samples produced by Juhayna had the values of 1.8%
for fat and 13.5 % for SNF which are in agreement with those given in the
Egyptian Standards No. 1000/1990, being not less than 15 and 9 %
respectively.

Nestle and Labanita brands had non-fat yoghurt{ NFY ) with 0.05 and
0.5% values for fat and 12.25 and 12.88% for SNF, respectively. Such values
of SNF were much higher than the level of 9.5% given in the Egyptian
Standards No 1000/1990 for NFY.

The less acidity value (0.95%) was recorded in Yoplait and Enjoy
FFY samples and the maximum value {1.25%) was measured in Labanita
brand samples. However, all the recorded values were less than the
maximum value (1.5%) given in the Egyptian Standards No. 1000/1990. The
recorded values of pH were 4.17 as a minimum in FFY of Juhayna and 4.54
as a maximum in the corresponding Enjoy samples

Table (1): Chemical analysis and curd syneresis of some plain yoghurt
samples collected from the local market. Values between
parenthesis represent data from labels of the containers.

SMP™

- Acidity Syneresis Stabilizer
Brand Fat(%) | SNF* (%) %) eH %) Added | oo %)
(%R}
Juhayna 3.2 11.6 1.15 417 15.0 - -]
(3.9) {8.9) - - - {25) - !
Juhayna 1.8 13.5 1.10 4.41 20.1 - -]
(1.5) (9.0 - - - {25) -
Nestle 3.4 10.9 1.07 4.48 24.2 - -
(>3) (>8.5) - - - (1N (0.45)
Nestle 0.05 12.25 1.1 447 30.1 - -
.03 (>9.9) - - - {100) {05) |
Labarita 4.0 10.5 1.25 418 238 . -
(3.5) (8.5) - . - {(1.5) -
Labanita a.5 17.88 1.15 4.32 38.1 - -
-  (>9.5) - - - (1.5) NRV™ |
Yoplait 4.2 8.1 0.95 4.39 27.5 - - J
{3.5) (8.5) - - - ) -
Enjoy 472 10.6 0.95 4.54 24.8 - -
£ (>8.5) - - - (3) (1.5)

* Solids not-fat (SNF) = Total solids - Fat.
= SMP = Skim milk powder.
“* NRV = Not recorded values.
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From data in Table (1), it might be conciuded that yoghurt samples
of Labanita characterized with a higher rate of syneresis being 33.8 and
38.1% in case of FFY and NFY, respectively. Much less syneresis was
recorded for Juhayna samples, being 19.0 and 20.1% in order.

Data recorded on the labels of the containers (In parenthesis, Table 1)
revealed that in all the brands SMP was added with the highest value in
Juhayna (25%) and the lowest one (1.5%) in Labanita. The NFY of Nestie
was completely made from SMP. Addition of stabilizer was given only in
some brands.

Such varation in composition and quality of market yoghurt might
give an explanation for differences in consumer acceptability which mainly
depends on acidity of the product, rate of curd syneresis, body and texture
and degree of the powdery taste as a result of using SMP.

Table (2) shows the percentages of syneresis of the prepared fresh
yoghurt as affected by the applied treatments. In case of FFY, the maximum
syneresis of 34.86% was obtained when made by using SMP (T,). Such
value was decreased when milk protein concentrates (MPC) was used and
the greatest decrease was achieved when MPC and stabilizer were applied.
Thus, the best values of 16,73 and 15.60% (T and T} were recorded when
MPC was added at the rate of 2.5% with adding 0,15 and 0.2% stabilizer in
order.

Table (2): The percentages of syneresis at 40°C for 1h and scoring of
the organoleptic properties of the fresh yoghurt prepared
from full-fat cow’s milkk (Ty-T;) and from non-fat cow’s milk

(TaT12). -
reatments (T)"

Property T T3 31 451 6l7 | 8]0 w2
naresis. % |34.96]24.66/18.05[17.95/21.56]16.73[15.60] 63.0 [51.53[ 37.1 [18.2 | 148
J r .

W (10) O TR T T KT I I A N R B
itterness (1001 96 | 30 | 10 | 10 | 10 [ 16 1 10 1 36 [ 16 [ 10 | 10 | 10
Tat (10) s T 9 s 189 9] o178 85818

Foreign (10) 1w |10 [1w{f0[{10[10[10]tw][10]10][10]10
Unclean (10} 10 { 10 | 10 ] 10 | 0 [0 T 10 | 10 [ 10 [ 10 | 16 | 10
1 (10) 0] 10 | 10 | 10 | 10 | 10 [ 100 10 | 10 | 10 | 10 | 10

nee {1

lime (5) 5 (5 [ 55| 5151655 85555
ofour (5] 4 | 6 [ 655 5| 51534444
)
ingof(10) | 8 | 9 | 9 | 6 | 6 1610 65 | 68 |69
irmness(10] 8 | 8 (9|6 |9 10405 | 88969
moothness(10) | 8 | 9 | 9 | 9 | © | 9 1 9 [ 7 [ 8|8 [ 88
1(100) 91 | 95 | 06 | 96 | 96 | 8 | 08 | 75 | 87 | 89 | 92 | 92 |

* Milk + 3% SMP (T,), milk + 2% Sup'R Mix without (Ty} and with adding 0.15% (T3) or 0.2% (T.)
stabilizer, milk + 2.5% Sup'R® Mix without (T;) and with adding 0.15% (T or 0.2% (Ti)
stabilizer. Milk + 5% SMP (T,), mifk + 3% SMP + 1.5% Sup'R Mix (Ty), milk + 2.5% SMP + 2%
SupR Mix without (T,,) and with adding 0.15% (T11) or 0.2% (T} stabilizer.

** Values between parenthesis represent the maximum attainable paints.
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Non-fat yoghurt (Table 2) characterized with great syneresis (63.0%) when
made from fresh skim mik and SMP (T8). The different combinations between
SMP and MPC decreased syneresis to be 51.33 (Tg) and 37.1% (Tyo). The best
results in this respect was achieved when stabilizer was used at the rate of
0.15% (Tn) or 0.2% (Tu).

Concerning the organoleptic properties (Table 2), adding MPC and
stabilizer improved consistency of both FFY and NFY which reflected on the
total score of the product.

The foregoing results suggested that the best quality yoghurt was
achieved from Tz and T; for FFY and T, and T;; for NFY. Such treated
yoghurt samples were stored in refrigerator {4£1°C) for 15 days to follow the
quality during storage.

Table (3) shows that in all treated yoghurt the acidity slightly increased
and the pH slightly decreased during the storage. The percentages of
syneresis in FFY gradually increased with a lower rate in T;. The recorded
values were 16.73, 19.53 and 21.3% for Tg and 15.6, 16.3 and 16.8% for T,
during storage for zero, 7 and 15 days respectively. in case of NFY the
values for T,y were 18.2, 18.93 and 20.0% and for Ty were 14.8, 16.66 and
15.9% in order.

Table (3): Some properties of full-fat yoghurt (T,, T7) and non-fat yoghurt
(T41, T4;) during storage at 421°C for 15 days.

Treatments (T)*
Property 6 7 11 12

Fresh yoghurt
Acidity, % 0.84 0.83 1.0 1.0
pH 4.60 4.66 4.64 4.60
Syneresis, % 16.73 15.60 18.2 14.8
Flavour (60)* 59 59 57 57

earance(10) 10 10 9 9
Consistency(30) 29 29 26 26
7days ol hurt
Acidity, % 0.88 0.86 1.18 1.18
pH 4,485 4.48 4.56 4,54
Syneresis, % 19.53 16.30 18.93 16.66
Flavour (60) 58 58 55 55
Appearance{10) 9 10 8 9
Consistency(30) 28 28 23 25
15 days old yoghurt
Acidity, % 0.92 0.92 1.22 1.26
pH 4.4 4.4 4.50 4.50
Syneresis, % 21.30 16.80 20.0 15.90
Flavour (60)* 56 58 53 53
Appearance{10)} 8 9 8 8
Congistency(30) 26 27 21 24

« See legend to Table (2) for details.
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Such syneresis values were reflected on the appearance and
consistency when the organoleptic properties of yoghurt were evaluated.
Thus, their corresponding scoring was slightly decreased durng storage
(Table 3).

In general, the present results are in agreement with those given by
Guinee ef al (1995), who tested the stabilizing effect of different dairy
ingredients on the physical properties of yoghurt and by Ei-Sheikh (2001)
who recommended using whey protein concentrate (WPC) instead of SMP in
making yoghurt. Concerning NFY, Mistry and Hassan {1992) successfully
used high milk protein powder in making yoghurt, whereas Morris ef a/.
(1995) found that yoghurt contained WPC syneresed significantly less than
yoghurt fortified with SMP.

The improving effect of MPC is mainly due to its functions rather than
its effect on increasing the TS content. In this respect, deWit (1998) and
Korhonen ef al. (1998)
reviewed the functional characteristics of whey proteins, whereas Fox (2001)
revealed importances of milk proteins as food ingredient

REFERENCES

AQAC (1990). Association of Official Analytical Chemists. Official Method of
Analysis. 15" Ed. AOAC, Washington DC., USA.

El-Sheikh, M.M. (2001). Manufacture of yoghurt with added Serigel LP
powder. J. Agric. Sci. Mansoura Univ,, 26: 6279.

El-Shibiny, S.; H.F, El-Dien and A.A. Hofi (1979). Effect of storage on the
cherical composition of zabadi. Egyptian J. Dairy Sci. 7: 1.

deWit, J.N. (1998). Nutritional and functional characteristics of whey proteins
in food products. J. Dairy Sci. 81: 597.

Fox, P.F. (2001). Milk proteins as food ingredients. Int. J. Dairy Technol. 54:
41.

Guinee, T.P.; C.G. Mullins; W.J. Reville and M.P. Cotter {1995). Physical
properties of stirred-curd unsweetened yoghurts stabilized with different
dairy ingredients. Milchwissenschaft, 50: 196.

Korhonen, H.; A. Pihlanto-Leppala; P. Rantamdaki and T. Tupasela (1998).
The functional and biological properties of whey proteins: prospects for
the development of functional foods. Agric. Food Sci. in Finland. 7: 283.

Lucey, J.A. and H. Singh (1998). Formation and physical properties of acid
milk gels: A review. Food Res. Int. 30; 529.

Mehanna, N.M. and A.S. Mehanna (1989). On the use of stabilizer for
improving some properties of cow's milk yoghurt. Egyptian J. Dairy Sci.
17: 289.

Mistry, V.V. and H.N. Hassan (1992). Manufacture of nonfat yoghurt from a
high milk protein powder. J. Dairy Sci. 75: 947,

Morris, H.A.; H.M. Ghaleb; D.E. Smith and E.D. Bastian (1995). A
comparison of yoghurts fortified with nonfat dry milk and whey protein
concentrates. Cultur. Dairy Prod. J. 30: 28.

2640



J. Agric. Sci. Mansoura Univ., 29(5), May, 2004

Robinson, R.K. and A.Y. Tamime (1986a). In: Developments in Food Protein.
4™ Ed. Elsevier Applied Science Publishers Lid, London.

Robinson, R.K. and A.Y. Tamime (1986b). In: Modern Dairy Technology,
Vol.2. Edited by Robinson, R.K, Elsevier Applied Science Publishers
Ltd., London.

Tamime, AY. and R.K. Robinson (1985). In: Yoghurt: Science and
Technology. Pergamon Press Lid., London.

Tamime, A.Y.; G. Davies and M.P. Hamilton (1987). The quality of yoghurt on
retail sale in Ayrshire. Part 1- Chemical and microbiological evaluation.
Dairy Ind. Int. 52; 19.

Trudso, J. E. (1991). Hydrocolloids. Chap. 11. In: Food Additive User's
Guide. Edited by Smith, JLM., 1" Ed., Blackie and Son Lid., UK.

i) o g Cpad Alglaay Aol Fauall b el 329 o Al j
Lk g iy oy aladiuly
Lo 150 500 = ol saad LY igay dgaa — SR lpass pud

WqﬂMl,h&éﬁdlaJ»Jgﬂi&pt-mdAﬁ@tﬁmj
Al gl Gy %EY ¢ VLY G ba g 5 A (e Sl (g gina O Znall ailiadl
g._gaujrualld.lSoJ‘,;.,_mﬂhujde%HJ.ﬁ,\ O Le aaal e Ll
CENY O be i g el Q1 aiy %),Y0 ¢ 4,90 La Auis geall pd iyl
Lo g iAol iad 8 o b 2dl e Jaiiall (b il 4y giall caill L L £,08
A Tiae Uiy At Sl i CalS Aaiiall aleaa o ey 130 %YTA O G
Uié‘ﬂ‘#"fo\“,hl\s\‘,*blﬁlaﬁwhlﬁguqrum"ﬁﬁJﬁﬂ
EYY 0 68V L iy pue D a8 )0y %YV,00 )1 Lagiin paa cilS (pa
.“.“J'ﬂ\uh;%)\,\ t"-,\ uﬁﬂla_)h_,
Ol O g o S e pladiual o el Ciaiia g S Llass gumadll &) ga gl 0 Ll
el JalS S g0 galt 3 50 e R OAN 35k G 3588 O a0 Ol Ga Yy
Ll i ot ol G i)l 0l aa 3 pall 034 gladiny (IS cps 8
o gl g (and (G 6, ¢S iyl cal aalt S iy sl s O gl
Gl 134 il ol 138 L ulall plasinly Cuadl 138 333 S ga gl CuS 5y o)
Ao gaadl o8 DN Sl Qs V25 ) 2 Lo Ly Y0 Sad G gl (s Dla
Gl Las i) g pall (S iy ol il alhamall el by SUB il y 5 il 35k
gateall 5 g Pla O ga gl Liagd A0e 3340l

2641



