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ABSTRACT

Ten batches of yoghurt were made from cow's milk. Control yoghurt (C)
was made from cow's milk fortified with 3.0% non-fat dry mitk (the total equal eleven
batches). Another five batches were made from cow's milk fortified with non-{at dry
milk at the rate of 1.5% and 0.0, 0.3, 0.35, 0.40 and 0.45% gelatin (C, T+, Tz, Taand
Ta), respectively. The other five batches were made from cow's milk fortified with
0.0, 0.45, 0.50, 0.55 and 0.60% gelatin {Ca, Ts, Ts, T7 and Tg), respectively. All
yoghurt treatments were sampled at 1, 3, 6, 8 and 12 days of storage period for
chemical, rheclogical and sensory evaluation. The results showed that reduction of
non-fat dry milk caused a significant decrease in total solids, total protein, ash,
lactose and acetaldehyde contents of yoghurt as well as scores of organoleptic
properties. While it did not affect the fat content of yoghurt. Addition: of gelatin to
yoghurt milk improved the organoleptic properties and increased acetaldehyde
conlent and titratable acidity, while decreased pH values. Adding of gelatin did not
affect significantly total solids, total protein, fat, ash and lactose contents of yoghurt
for each type of milk. Totat solids, ash and titratable acidity increased as storage
period progressed, while total protein, lactose and pH values decreased. Scores of
organoleptic properties did not change as storage period advanced up to the sixth
day, thereafter, decreased up to the end of storage period. Syneres&s of whey
decreased up fo-the sixth day ‘of storage, then it increased as storage, period
progressed. Total bacterial, streptococci and lactobacilli counts increased dunngxhe
first three days of storage period, then decreased up to the end of storage per‘lod
Keywords: Yoghurt, hon-fat dry milk, gelatin, sensory evaluation.

INTRODUCTION

n

Yoghurt is the most popular férmented milk produced in Egypt and
worldwide. Its consumption in Egypt has been increased tremendously. The
value of yoghurt in human nutrition is based, non only onthe nutntive value of
the milk from which it is made and increased digestibility, but also on the
beneficial effect of intestinal microflora, prophylactic and healing effects
(Rasic & Kurman, 1978 and-Buttriss, 1997).

Many health benefits have been attributed to yoghurt such as
|mproved lactose tolerance, protection against gastrointestinal infections,
effective treatment for specific types of diarrhea, relief of constipation,
improved immunity, cholesterol reduction and protection against cancer
(Rasic & Kurman, 1978; Agerbaek et al, 1995; Schaafsma, 1996; Tvede,
1996 and Buttriss, 1997},

Mt is well known that making yoghurt from cow's mikk has
a weak body and texture: Therefore it has been recommended to fortify cow's -
mitk with non-fat dry milk, stabilizers, whey products and ropy culture to
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El-Salam et al,, 1996; Hassan sf a/,, 1999; Harby & El-Sabie, 2001 and Zedan
et al., 2001). Because of the higher price of non-fat dry milk and its availability
at any time, other ingredients have been tried.

The objectives of this study were to evaluate the possibility of making
a good quality yoghurt from cow’s milk fortified with gelatin and to investigate
the effects of the rate of replacing non-fat dry milk with gelatin on the physical,
rheological, chemical and sensory evaluation of yoghurt.

MATERIALS AND METHODS

Starter culture:

Streptococcus salivarius subsp. thermophilus EMCC 1043 and
Lactobacillus delbrueckii subsp. bulgaricus EMCC 1102 were obtained from
Cairo Mircen (Ain Shams University, Egypt). These strains were activated by
three successive transfers in sterile 10% reconstituted non-fat dry milk.

Manufacture of yoghurt:

Preliminary study was carried out to choose the best amount of non-
fat dry milkk that should be added to cow’s milk to get the best yoghurt. The
preliminary obtained results revealed that yoghurt made from cow's milk
fortified with 3% non-fat dry mitk was the most acceptable yoghurt.

Fresh cow's milk was obtained from the herd of Tokh Tanbisha Farm
belonging to Fac. of Agric., Minufiya Univ. Milk was standardized to 3% fat and
divided into eleven batches. One portion was used as a controf and the milk
was fortified with 3% non-fat dry milk (4).

Non-fat dry milk was added to five portions at the rate of 1.5%, one of
them was used as control (C;), while gelatin was added to the other four
portions at each of them at the rate of 0.30, 0.35, 0.40 and 0.45% (T, T;, T»
and T,), respectively. The other five portions were not fortified with non-fat dry
milk, one of them was used as control (C,), while the other four ones were
fortified with gelatin at the rate of 0.45, 0.50, 0.55 and 0.60% (Ts, Te, T7 and
Ts), respectively. )

Non-fat dry milk was added to warm milk and all batches were heated
to 85°C for 20 min. gelatin which was dissolved in some milk was added to
heated milks. Heated milks were cooled to 40 + 2°C, then inoculated with 1%
of S. thermophilus subsp. and 1% of Lacfobacillus delbrueckii subsp.
bulgaricus. The inoculates batches were packed in plastic cups and incubated
at 40 * 2°C for 3.0-3.5 hrs. until the desirable acidity was evaluated. All
batches were stored at 6 + 1°C for 12 days and sampled for analysis were
picked at days 1, 3, 6, 9 and 12 days. These experiments were done in
triplicated.

Bacteriological analysis:

Total viable bacterial counts were enumerated on standard plate
count agar (Messer ef al., 1985). MRS medium was used to enumerate
Lactobacillus delbrueckii subsp. bulganicus (de Man et al, 1960).
S. salivarius subsp. thermophilus was enumerated on yeast lactose agar
(Skinner and Quesnel, 1978).
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Rheological analysis:

Syneresis was determined according to the method of Dannenberg
and Kessler (1988) with slight modification. Hundred grams yoghurt in plastic
cup was cut into four sections and transferred into a funnel fitted with 120
mesh metal screen. The whey was drained into a graduated cylinder. The
amount of whey drained off was measured after 15, 30, 45, 60, 90 and 120
min. at room temperature (20 + 1°C) on yoghuri stored for one day and after 2
h on yoghurt stored for 3, 6, 9 and 12 days.

Chemical analysis:

- Yoghurt sampies were analyzed at the first and twelfth days for total
solids, total nitrogen, fat, ash contents, while analyzed during storage for
tiratable acidity and pH and according to Ling (1963). Lactose was
determined according to the method described by Nickerson et al. (1976),
while acetaldehyde was determined according to Lees and Jago (1969).

Sensory evaluation;

Yoghurt samples were evaluated for flavour, appearance, acidity and
body and texture by 15 panelists of the staff members of Dairy Sci. and Tech.
Dep., Fac. of Agric. Minufiya Univ. Results were recorded in a score sheet
described by Kebary and Hussein (1999). Samples were presented to judges in
plastic cups in random order. Judges were provided with room temperature rinse
water, plastic spoons and score sheets.

Statistical analysis:

2 x 3 factorial design were used to analyze the data. Duncan’s test
was used to make the multiple comparisons (Steel and Torrie, 1980).
Significant differences were determined at p < 0.05.

RESULTS AND DISCUSSION

Syneresis of all yoghurt batches was determined at different times on
the first day of storage. Whey separation from all yoghurt treatments
increased by increasing the time up to 2 hours (Fig. 1). Similar results were
reported by Harwalkar & Kalab (1983); Kebary & Hussein (1999) and Harby &
El-Sabie (2001). Therefore, it has been decided to measure whey syneresis
during storage of all yoghurt treatments for 2 hours. Decreasing the rate of
fortifying cow's milk with non-fat dry milk caused a significant increase of
whey syneresis (Fig. 2 and Table 5) (C,, C; and C,). Fortification of cow's milk
with gelatin even a companied by decreasing non-fat dry milk caused
a significant - (p < 0.05) reduction of whey syneresis (Fig. 2 and
Table 5). This reduction of whey separation was proportional to the amount
added of gelatin to each type of milk (T,, T;, T,and T,) and (Ts. Ts, T7 2nd
Ts). Although, T2 T3 and T, fortified with only 1.5% non-fat dry milk, they
exhibited lower whey separation than C, that fortified with 3.0% non-fat dry
milk. Similar results were observed for treatments T; and Tg which were not
fortified with non-fat dry milk, but fortified with 0.55 and 0.60% gelatin,
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respectively (Fig. 2 and Table 5). These results are in agreement with those
reported by Abd Ei-Salam et al (1996); Hassan et al. (1998); Harby & EI-
Sabie (2001). They found that addition of stabilizers to yoghurt milk decreased
the whey separation from yoghurt This reduction of whey syneresis might be
due to increasing the water binding capacity of yoghurt curd. Whey separation
of all yoghurt treatments decreased as storage period progressed up to the
sixth day of storage period then increased. This increase might be due to the
increasing of acidity during storage. Similar results were reported by Abd El-
Salam et al. (1995); Hassan et al. (1999) and Kebary & Hussein (1999).

Gross composition of yoghurt is presented in Table (1). Total solids of
yoghurt were significantly decreased (p < 0.05) by decreasing the rate of
fortification of cow's milk with non-fat dry milk (Tables 1, 5). Control yoghurt
that made with adding 3% non-fat dry milk had the highest total solids content
followed with C; and C; (Tables 1, 5). On the other hand, fortification of cow’s
milk with gelatin did not affect significantly (p > 0.05) the total solids content of
yoghurt either made with adding 1.5% non-fat dry milk (T, T2, Ty and T,) or
treatments which made without adding non-fat dry milk (Ts, Te, T7 and Ty)
(Tables 1, 5). Total solids content of all yoghurt treatments increased
significantly (p < 0.05) during storage period, which might be due to the
evaporation of moisture. These results are in agreement with those reported
by El-Nagar and Brennan (2001).

Table (3): Acetaldehyde content of yoghurt fortified with gelatin.

Yoghurt Storage period (days)
treatments* 1 3 8 9 12
Cy 33.1 5.2 4.3 271 241
Cz 30.0 321 331 26.8 228
Ty 313 29 29.2 239 204
T2 29 35.0 324 274 232
T Kk E:] kLE:] 316 276 239
Ta 4.2 36.2 338 28.2 241
Cs 28.6 30.1 3.1 259 232
Ts 293 318 285 226 19.9
Te 304 28 28.3 234 213
T7 31.0 39 30.1 266 236
Ts 31.9 35.0 32.2 28.2 24.2
* See Table (1).

Total protein content of yoghurt decreased significantly
(p < 0.05) by decreasing the rate of fortification of cow’'s milk with non-fat dry
milk (Tables 1, 5). Control yoghurt made with adding 3.0% non-fat dry milk
contained the highest total solids followed by treatments C;, T4, Tz, Ty and T,
those made with adding 1.5% non-fat dry milk, then treatments C,, Ts, Ts. T7
and Ty those made without fortification with non-fat dry milk {Tables 1, 5).
Treatments C;, Ty, T;, Ty and T, were not significantly (p < 0.05) different
from each other. Also, treatments C;, Ts, Te, T7 and T, were not significantly
different from each other, which means that adding gelatin did not affect the
protein content of yoghurt (Tables 1, 5) similar results were obtained by
Mehanna and Mehanna (1989),
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50 Cl* +C2 *=TI =T2 T3 +T4

*C3 =T3 ®T6 17 #&TR

45

Percent whey syneresis

15 30 45 60 90 120

Time, mmn

Fig. (1): Effect of replacing non-fat dry milk with gelatin o syneresis of
yoghurt.

* See Table 1.
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*Cl* +=C2 =Tl =T2 >T3 T4

#«(C3 =T5 ®Te =T7 BT8R

40

Percent whey syneresis

20

| 3 6 9 12

Time (days)
Fig. (2): Effect of replacing non-fat dry milk with gelatin and storage on
syneresis of whey (%) of voghurt (test was carried out for 2h).

* See Tahle §.
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100 +Cl* =C2 Tl =T2 %*T3 +T4
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Fig. (3): Effect of replacing non-fat dry milk with gelatin and storage on
total bacterial counts of yoghurt.

* See Table 1.
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-~
300 *Cl* +C2 *=Tl =72 %T3 T4
220 AC3 =T5 ®T6 =17 #TR

cfu/ml x 107

5%

20

i 3 6 9 12
Time (days)

Fig. (4): Effect of replacing non-fat dry milk with gelatin and storage on
streptococei counts of yoghurt.

* See Table 1.
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80 *Cl* +C2 %T] =T2 »T3 +T4
x (3 =T5 *Ta =717 TS
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th
>
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Fig. {(3): Effect of replacing non-fat dry milk with gelatin and storage on
lactobacilli counts of yoghurt.

% See Table 1.
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Protein content of all yoghurt treatments decreased slightly (p < 0.05)
during storage period. Similar results were reported by El-Nagar and Brennan
(2001).

Conceming fat content, all yoghurt treatments were not significantly
(p>0.05) different from each other, which means neither the rate of
fortification with non-fat dry milk nor the rate of fortification of cow's milk with
gelatin affected significantly (p > 0.05) the fat content of the yoghurt
treatments (Tables 1, 5) (Mehanna and Mehanna, 1889). The fat content of
yoghurt treatments did not change during storage period (Mehanna &
Mehanna, 1989 and Kebary & Hussein, 1999).

Lactose content of yoghurt treatments decreased significantly
‘(p < 0.05) by decreasing the rate of fortification of cow's milk with non-fat dry
milk. Treatmen C; contained the highest lactose content followed by
treatments C,, Ty, Ta, T and T, then treatmerits Ca, Ts, Te, T7 and Ty, which
might be due to the lactose content of added non-fat dry milk. Either
treatments C,, Ty, T, Tiand T, or treatments C,, Ts, T, T7 and T were not
significantly (p > 0.05) different from each other in lactose content, which
means that the rate of adding gelatin did not affect significantly (p > 0.05) the
lactose content of yoghurt treatments (Tables 1, 5). Lactose content of
yoghurt treatments decreased (p < 0.05) throughout storage period, which
might be due to the consumption of lactose by lactic acid bacteria (EI-Nagar
and Brennan, 2001).

Ash content of yoghurt decreased {p < 0.05) by decreasing the
amount added of non-fat dry milk, which might be due to the ash content of
non-fat dry milk (Tables 1, 5). Supplementation of cow’s milk with gelatin did
not affect significantly {p > 0.05) the ash content of yoghurt. Ash content of all
yoghurt treatments increased slightly during storage {El-Nagar and Brennan,
2001).

Slight differences were noticed among yoghurt treatments in titratable
acidity of yoghurt (Tables 2, 5) (Mehanna and Mehanna, 1989). On the other
hand, titratable acidity of all yoghurt treatments increased significantly (p <
0.05) as storage period progressed (Tables 2, 5). These results are in
agreement with those reported by Mehanna & Mehanna (1989); Abd El-Salam
et al. (1996), Kebary & Hussein {1999); Harby & El-Sabie (2001) and Zedan
et al. (2001).

pH values as affected by the rate of fortification with non-fat dry mitk
or gelatin and storage period followed opposite trends of those of titratable
acidity (Tables 2, 5). Similar results are reported by Badawi & El-Sonbaty
(1997); Hassan et al. (1999); Harby & El-Sabie (2001) and Zedan efal
{2001).

Acetaldehyde content of yoghurt decreased (p < 0.05) by decreasing
the rate of fortification with non-fat dry milk (Tables 3, 5), while increased
slightly by increasing the rate of adding gelatin (Tab!es 3, 5). Acetaldehyde
content of all yoghurt treatments increased up to the 3™ day of storage, then
decreased up to the end of storage penod Similar results were reported by
Salama {2001).
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The changes of total, lactobacilli and streptococci bacterial counts are
ilustrated in Figs. (3, 4, and 5). These bacteria followed almost similar trends.
The count of total, lactobacili and streptococci bacteria decreased by
decreasing the rate of adding non-fat dry milk, while they increased slightly by
adding gelatin. Total lactobacilli and streptococci bacterial counts increased
as storage period progressed up io the third day, then decreased up to the
end of storage period. These results are in agreement with those reported by
Kebary et al. (1996); Hussein & Kebary (1999} and Harby & El-Sabie (2001).

Scores of sensory evaluation of yoghurt are presented in Table (4).
Scores of organoleptic properties (flavour, body and texture, appearance,
acidity and total scores) followed similar trends. Scores of sensory evaluation
decreased by decreasing the rate of fortification of cow’s milk with non-fat dry
milk. Scores of organoleptic properties increased by adding gelatin and this
increase was proportional to the rate of adding gelatin (Tables 4, 5). Yoghurt
treatrment that made with adding 1.5 and 0.4% of non-fat dry milk and gelatin,
respectively was not significantly (p > 0.05) different from control yoghurt that
made with adding 3.0% non-fat dry milk and T; which made from unfortified
miltk and adding 0.55% gelatin (Tables 4, 5). Scores of organoleptic properties
of all yoghurt treatments did not change during storage period up to the sixth
day, then decreased as Storage penod proceeded up to the end of storage
period (Tables 4, 5).

It could be concluded that it is possible to make a good quality
yoghurt from cow's milk by using non-fat dry muk and gelatin and saving
about 50% of the non-fat dry milk used in making the control yoghurt.
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