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INFLUENCE OF DIFFERENT TYPES OF MILK AND STABILIZERS ON SENSORY
EvaLuATION AND WHEY SEPARATION OF YOGHURT
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The influence of seven different stabilizers i.e. pectin, guargum, carboxymethylcellulose (CMC), carrageenan, sodium
alginate, corn starch and gelatin was studied at 0.4% levels in buffalo milk with 16.6% total solids, cow milk with13.5%
total solids and mixture (1:1) of both having 15.0% on syneresis, body/texture, flavor, acidity and color in yoghurt.
Results showed that corn starch gave best results in controlling synerises in yoghurt followed by gelatin, pectin, sodium
alginate, carageenan, guargum and CMC in buffalo milk as compare to mixture and cow milk. Treatineawi(ly

0.4% corn starch and 16.6% total solids got maximum scores in flavor, body/texture, acidity and appearance than all other
six stabilizers. This sample had firm coagulum, less separating whey, good aroma, pleasant taste and rheologically supe-
rior to all other samples. Statistical analysis showed that the treatments, storage intervals and total solids hadta significan
effect (P<0.05) on syneresis, body/texture, flavor, acidity and color of the yoghurt samples.
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Introduction Whey separation or syneresis is a major problem of yoghurt
Yoghurt is defined as the product of fermented milk made\’vgl'ch oceurs V\t/1hen the body thyOthfm IS CfUt anhd undgf?r-
from whole, low fat or skim milk. Yoghurt is so popular that abie watgr_y (whey) comes on the surface oryog urt. Di e

rent stabilizers are used to over come this problem during

it contains all the food value of the milk from which it was . d st ¢ hurt. Stabil i
made (Krause and Mehan 1984). It has different forms e.gprocessmg and storage of yoghurt. Stabilizers (sometimes

stirred, set and frozen liquid yoghurt. Among all varieties, setLei;edri"ned as hydrocoll0|.ds) have .tWO typgs of .act.lon e. the

. . : g of water and increase in the viscosity in yoghurt
yoghurt with a rather firm body is most common (Potter and(BOyIW 1972). The stabilizers permitted by FAO/WHO in
Joseph 1995). 1976 are natural gums including plant extracts (pectin),
In Pakistan, yoghurt is prepared in two ways i.e. by tradi-seed flour (guar gum), cellulose derivatives (CMC), seaweed
tional and by commercial methods. In traditional methodextracts (carrageenan and sodium alginates) and cereal
“Dahi” is prepared at home and by shopkeepers. It is comstarches (corn starch). From animal source includes gelatin
paratively cheaper but has short shelf life with poor body(Glicksman 1979).

characteristic and problem of syneresis. These defects yield e most common inoculating material used by the modern
product of variable nature and of low quality. The COMMEr-gairy plants is the culture comprising Streptococcus ther-
cial yoghurt manufacturing in this country is in growing stage, mophilusand Lactobacillus bulgaricusn the ratio of 1:1,
which mainly depends upon a high degree of mechanizationyailable either in powder or in tablet form. These grow toge-
and sanitation. With the development of science and technaher symbiotically and are responsible for the production of
logy, chemical additives are used in foods and dairy indusgood taste and aroma in yoghurt. This fermentation process
tries on commercial scales. also causes pre-digestion of protein, carbohydrates, fats,

In the last few years, attempts have been made to improve tHBFreaS? in_ _B—Vitamins,. enzy.mes and enhance the_calcium
quality of yoghurt but further research is required in this field, bio-availability (Shahani 1983; Kawgt al 1987). So far I|ttle”
particularly on milk composition and whey separation. Milk research work has been conducted on the effect of stabilizers

solid not fat (MSNF) play an important role in preventing on the Physico-chemicgl charactgristips, particularly on
whey separation in yoghurt. Richtet al (1979) found that syneresis of yoghurt. It is the continuation of our previous

MSNF was the most important component affecting the ﬂa-.Stuoly (Ayub and Siddiq 2003), which has been undertaken to

i . . improve the quality of yoghurt by controlling whey separa-
;gghruhr?ologlcal properties and overall acceptability of thetion with added stabilizers in fresh dairy farm milk of buffalo

and cow ( 1:1 and individual), available to common consumer
E-mail: ayub120@yahoo.com in any season.
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Materials and Methods Syneresis or whey separati@usceptibility to syneresis

Preparation and formulation of raw materiguffalo was determined by using the drainage test described by Molder

milk (Sy), cow milk (S) and mixture of both (1:1).Swith €t &l(1983), using 120 ml container of yoghurt.

total solids 16.6, 13.5 and 15.0% were used for all trails.Organoleptic evaluationSamples were evaluated for
Hydrocolloid @ 0.4% was added as a stabilizer in formula-flavor, body texture, physical appearance and taste or sen-
tion of yoghurt mix. Samples were pasteurized at a temperasory acidity by a panel of three judges using the score card as
ture of 85C for 15 min in water bath, and cooled to a tem- approved by American Dairy Science Association (Nelson
perature 4ZC. The mixture was inoculated with already and Trout 1964).

prepared starter culture (@ 2%) f thermophilusand

L. bulgaricushaving pH 4.2. After stirring for 1 min the mix
was filled in polystyrene cups (125 ml) and sealed. The cu
ture mix was incubated at a temperature Al setting

of the body to pH (4.20.05) and acidity (0.850.05%). The
yoghurt was cooled to’@ in order to stop further fermenta-
tion. The product was stored for 15 days &Clfor further ~ Syneresis/whey separatiorable 2 shows the mean val-
studies. Samples prepared for this study with different milkues of syneresis of yoghurt samples. The mean values for

Statistical analysisThe data obtained was statistically
I_analysed using three factors factorial design according to
Steel and Torrie (1980).

Results and Discussion

composition and stabilizers are presented in Table 1. pectin (T,), guargum (%) and CMC (T) treated yoghurt
samples (0.9, 0.933, 1, 1.433, 1.333, 1.433, 1.933, 1.967 and
Table 1 1.9 ml) in S, S;and S gradually increased (8.533, 8.467,
Plan of study for yoghurt samples 8.767, 11.367, 11.4, 11.433, 15, 14.833 and 14.7 ml) during
Code Stabilizers Concentration  Milk % TS 15 days storage. Samples with carrageenaha(id sodium
alginate (F) showed mean values of 2.333, 2.3, 2.367, 3.2,
T Control Nil Buffalo  16.6 3.267 and 3.267 ml which was gradually increased to 18.233,
T, Control Nil Cow 135 18.4, 18.567, 16.2, 16.233 and16.233 ml, respectively. The
T, Control Nil Mixture 15.0 mean values of samples with added corn starghaid gela-
T, Pectin 0.4% Buffalo 16.6 Fin (Te) (0.533, 0.467, 0.5, 0.8, 0.733 and 0.733)_ gradually
T, Pectn 046 Cow 135 B s () showed a higher ncrease (fom 19,
Ts Pectin 0.4%  Mixture 150 4 g57 and 2.033 to 21.333, 20.833 and 21.1 ml) in syneresis
T Guargum 0.4% Buffalo 16.6 during storage (Foley and Mulchahy 1989; Rouse and Moore
Ty Guargum 0.4% Cow 13.5  1973), as compared to those samples having stabilizers. Our
T, Guargum 0.4% Mixture 15.0 results showed that syneresis decreased with the increase in
T, CMC 0.4% Buffalo 16.6 total solids in yoghurt samples. Among all added stabilizers
T, CMC 0.4% Cow 13.5 corn starch gave best results in controlling syneresis in
T,  CMC 04%  Mixture 150  Yoghurtsamples.
T, Carrageenan 0.4% Buffalo 16.6  Statistical analysis showed that storage intervals and stabili-
T, Carrageenan 0.4% Cow 135 Zers had. a significant effect (P<0.05) Qn syneresis of the.prod-
T, Carrageenan 0.4% Mixture 15.0 uct; the mtgracuon bgMeen storage intervals a_nd stabilizers
, ) was also highly significant. These results are in agreement
T Sodium alginate  0.4% Buffalo 16.6 with the findings of ealiers (Nielson 1974; Christensen and
Ty Sodium alginate  0.4% Cow 135 Trudsoe 1980; Anderson 1981; Porsdal and Jakobsen 1983;
T Sodium alginate  0.4% Mixture ~ 15.0  Anon 1993), who determined that yoghurt with increased to-
T, Corn starch 0.4% Buffalo 16.6 tal solids, had a resistance in developing syneresis.
T Corn starch 0.4% Cow 135  Body/texture The body/texture of the product is the next
T, Corn starch 0.4% Mixture ~ 15.0  important factor in organoleptic evaluation. For body/texture
T, Gelatin 0.4% Buffalo 16.6 excellent score was 30 and 24 for acceptable. The mean score
T, Gelatin 0.4% Cow 13.5 for body/texture of samples from ™ Ts (30, 24, 24, 22, 16,
T Gelatin 0.4% Mixture 15.0 10, 22, 16, 12, 16, 12, 8, 24, 20 and 12 jnSsand S) de-

N
N

creased (28, 24, 22, 18,12, 8, 14, 8, 8, 12,6, 6,22, 16 and 12)
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Table 2
Effect of storage time on syneresis of different yoghurt samples
Milk Treatments Storage time (days) Average (ml)
0 5 10 15

Buffalo (16.6% T.S) T 1.900 7.967 14.100 21.333 11.325
T, 0.900 2.500 6.133 8.583 4.517
Ts 1.433 2.733 6.633 11.367 5.542
T, 1.933 2.900 7.167 15.000 6.750
Ts 2.333 6.067 12.433 18.233 9.767
Ts 3.200 5.500 11.433 16.200 9.083
T, 0.533 1.433 5.200 6.800 3.492
Te 0.800 2.067 5.900 8.000 4.192

Cow (13.5% T.S) T 1.867 7.733 13.500 20.833 10.933
T, 0.933 2.500 6.233 8.467 4.533
Ts 1.333 2.700 6.733 11.400 5.542
T, 1.967 3.400 7.167 14.833 6.842
Ts 2.300 6.100 12.467 18.00 9.817
Ts 3.267 5.667 11.567 16.233 9.183
T, 0.467 1.533 5.300 6.867 3.542
Tsg 0.733 2.167 5.967 8.000 4.225

Mixture (15.0% T.S) T 2.033 8.067 14.00 21.100 11.300
T, 1.000 2.467 6.333 8.767 4.642
Ts 1.433 2.667 6.800 11.433 5.583
T, 1.900 3.167 7.233 14.700 6.750
Ts 2.367 6.133 12.500 18.567 9.892
Ts 3.267 4.800 11.667 16.233 8.992
T, 0.500 1.667 5.367 6.900 3.608
T 0.733 2.267 6.033 7.907 4.250

T,, Control; T, Pectin; T, Guargum; T, CMC; T,

5 Carrageenan; TSodium alginate; TCorn starch; J, Gelatin.

during storage. The mean score of sampjemd (30, 30, Color and flavor For color maximum score (excellent) was
24, 30, 24 and 24) remain same during storage, while in cont0 and 7, for minimum. The mean values for color of samples
trol samples it significantly (P<0.01) decreased during stor-T, to T, (8.66, 32.66, 6, 5.33, 2.66, 2, 6, 4.66, 2.66, 5.33, 4, 2,
age, due to weak body development and lumps productios.66, 5.33 and 3.33) decreased (8, 6.66, 4, 3.33, 2.66, 2.66, 4,
(Table 3). 2.66, 2, 4, 2.66, 2, 6, 4, and 2) during storage. The initial

Comparative study of the samples showed a significanfn€@n scores of samplesand were 10, 9.33, 7.33, 10, 8
(P<0.01) increase in the score of body texture of yoghur@nd 6.66. In control samples the mean score (8.33,and

sample, with added corn starch as compared to other stabilR-33) decreased (7.33, 4.66 and 2difjng storage. Among
zers and control. Our overall results showed that body/texall yoghurt samples treatment, T with added corn starch

ture consistently and gradually decreased during storage ifibtained maximum score, while samples with added guargum
all samples. got minimum score, which developed a velvety and gummy

- . . ..__appearance. Sampledlso showed same results. The results
Statistical analysis showed that storage intervals, stablllzersIOIO ple

and total solids had highly significant (P<0.01) effect on bodyshowed that samples_ with a_d_ded corn starch gave best results
. for color than other six stabilizers and control samples.
texture of treated yoghurt samples. Interaction between
storage intervals and stabilizers was also significant. Thes8tatistical analysis showed that storage intervals, stabilizers
results are in accordance with the findings of (Mehanna andnd total solids had highly significant (P<0.01) effect on
Gonc 1988; Rohm and Kneifel 1993), who reported a decreappearance of treated yoghurt samples. These results are in
ase in the score of texture in yoghurt samples during storagegreement with the results of ealiers (Radha Krishna 1972;
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Table 3 Table 4
Mean score of judges for the body/texture of Mean score of judges for the acidity of different
different yoghurt samples yoghurt samples
Milk Treatments  Storage time (days) Average Milk Treatments Storage time (days)  Average
5 10 15 5 10 15

Buffalo Buffalo

(16.6% T.S) T 28.0 22.0 26.0 25.33 (16.6%T.S) T 14.67 14.67 13.33 14.22
T, 30.0 28.0 28.0 28.66 T, 13.33 14.67 16.00 14.67
T, 22.0 14.0 18.0 18.00 T, 1467 18.67 13.33 1557
T, 22.0 10.0 14.0 15.33 T, 12.00 13.33 17.33 14.22
T, 16.0 8.0 12.0 12.00 T, 16.00 16.00 12.00 14.67
T, 24.0 18.0 22.0 21.33 T, 13.33 12.00 16.00 13.78
T, 30.0 28.0 30.0 29.33 T, 20.00 17.33 20.00 19.11
T, 30.0 28.0 30.0 29.33 T, 16.00 20.00 13.33 16.44

Cow Cow

(13.5% T.S) T 22.0 18.0 20.0 20.00 (135% TS) T 10.67 12.00 12.00 11.67
T, 24.0 24.0 24.0 20.00 T, 9.33 12.00 12.00 11.57
T, 16.0 8.0 12.0 12.00 T, 10.67 13.33 10.67 11.57
T, 16.0 6.0 8.0 10.00 T, 8.00 8.00 10.67 8.89
T, 12.0 6.0 6.0 8.00 T, 12.00 12.00 9.33 11.11
T, 20.0 14.0 16.0 16.66 T, 8.00 8.00 12.00 9.33
T, 30.0 24.0 28.0 27.33 T, 16.00 16.00 16.00 16.00
T, 24.0 24.0 28.0 24.00 T, 12.00 17.33 8.00 12.44

Mixture Mixture

(15.0% T.S) T 18.0 14.0 14.0 15.33 (15.0% T.S) T 6.67 8.00 8.00 7.56
T, 24.0 18.0 22.0 21.33 T, 5.33 9.33 6.67 7.11
T, 10.0 6.0 8.0 8.00 T, 6.67 8.00 6.67 7.11
T, 12.0 6.0 8.0 8.00 T, 4.00 4.00 4.00 4.00
T, 8.0 6.0 6.0 6.66 T, 5.33 10.67 5.33 7.11
T, 12.0 6.0 12.0 10.00 T, 4.00 5.33 8.00 5.78
T, 24.0 22.0 24.0 23.33 T, 1467 12.00 12.00 12.89
T, 24.0 18.0 20.0 20.66 T, 8.00 12.00 4.00 8.00

Tl,Control; T2, Pectin; 'I;, Guargum,; ]’, CMC; Ts,Carrageenan;GT Tl,Control; T2, Pectin; 'I;, Guargum,; ]’, CMC; TS,Carrageenan;GT

Sodium alginate; TCorn starch; ], Gelatin. Sodium alginate; TCorn starch; J, Gelatin.

Mehanna and Gonc 1988). In a similar study, Varbioff (1979)maximum scores; compare to other samples (k). The
determined that yeast and molds mainly affect the appeardata showed that fresh samples got an acceptable range for
ance of yogurts during storage. flavour both for treated and untreated samples, which was

Flavor of the product is one of the most important factor forSIme'(.:""m.Iy (P<0.01) decreased during storage. The flavor
retention in corn starch samples,diTwas comparatively

determining the consumer’s response. The flavor score foh_ her th th les duri ‘
excellent was 45 and for acceptable 36. The mean values for Jner than ofher samples during storage.
flavor of samples I- Ts (42, 36, 36, 24, 24, 15, 21, 15, 12, Statistical analysis showed that storage intervals, stabilizers
24,18,12, 33, 24 and 21 in,&and 3) decreased (39, 36, and total solids had highly significant (P<0.01) effect on the

33,21, 21, 15,18,12,9,15, 9, 9, 30, 27 andigiipg storage.  flavor of treated yoghurt samples. Interaction between stor-
The mean score of samplesand (45, 45, 42, 45, 39 and age intervals and stabilizers was also significant. Our results
36) showed no changes in flavor during storage. Our resultare in agreement with the findings of (Abrahamsen 1978;

showed that samples with added corn starch @btained  Resubakt al 1987; Rehman 1987).
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Acidity. The mean score for acidity (excellent) was 20 and  pp 830-848.

for acceptance was 14. The mean score for acidity of samplédehanna N M, Gonc S 1988 Manufacture of yoghurt from milk
T,to Ty (13.33, 9.33, 5.33, 14.67, 10.67, 6.67, 12, 8, 4, 16, 12,  fortified with whey powderEgypt J Dairy Scil6(2)
5.33,13.33, 8 and 4) increased (16, 12, 6.66, 13.33, 10.67, 6.67, 239-248.

17.33, 10.67, 4, 12, 9.33, 5.33, 16, 12 and 8) during storagé/lolder HW, Larmand M E, Lin G, Frochilch D, Emmons D B
The mean values of samplesafid §(20, 16, 14.67, 16, 12 and 1983 Physical and chemical properties of yoghurt stabi-
8) slightly decreased (20, 16, 12, 13.33, 8 and 4) during sto-  lized with milk protein.J Dairy Sci6§(3) 422-429.

rage. The mean values of samplalo (14.67, 10.67 and 6.67) Nelson J A, Trout G M 1964dudging Dairy ProductsThe

decreased (13.33, 12 and 8) during storage (Table 4). Olsen Pub. Co. Milwaukee Wis, USA' @d.

o Nielson J P 1974 The influence of cooling and storage tempe-
Our results showed that the mean score for acidity decreased | atre on the quality of yoghurt in relation to the content

(due to increase in acidity) during storage. Among all the ¢ sqlid not fat in the milk. In19" Int Dairy Congress
yoghurt samples, treatment with added corn starch obtained pp 737.

maximum mean score for acidity followed by samples with potter N N, Joseph H H 1995 Milk and milk produétsod
added gelaton. Sci 5"ed, pp 279-315.

Statistical analysis showed that storage time, stabilizer an&orsdal P K, Jakobsen O P 1983 Freeze thaw stability of gels.
total solids had a highly significant (P< 0.01) effect on acidity ~ In: 16" Int Congress on Refrigeration, Pairs, 198813-716.

of treated yoghurt samples. Interaction between storage intefR@dha K N 1972. MSc. Thesis, Andhra Pradesh Agric. Uni-
vals and stabilizers is also highly significant. The results are in ~ Versity Hyderabad, India. _ .
agreement with the findings of previous (Saljiand Ismail 1983R¢hman A 1987 Some microbiological aspects in relation to

Rehman 1987: Mehanna and Gone 1988; &if1.991). quality control of yoghurt. MSc. Thesis, Deptt. of Food
' ’ Technology, University of Agric. Faisalabad, Pakistan.
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