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Abstract: Micro crystalline cellulose was prepared from rice straw. Different concentration of resultant Micro
crystalline cellulose (% 0.1, 0.2, 0.3, 0.4, 0.5, 1) were used in manufacture of low fat soft white cheese. Organo
lepticall and chemical properties of resultant cheese were studied fresh and during storage 5°c+ 1° for 45 days
.Results showed that low soft cheese manufactured by using 0.1 % microcrystalline cellulose had a good flavour ,
body and texture and appearance than control and gained higher score fresh and during storage 5°c+ 1° than control .
Treatment had a higher content of tyrosine and tryptophan and total volatile fatty acids and total carbonyl
compounds than control. Treatment had a higher content of alanine acid whereas control had a higher content of
aspartic acid. Glutamic acid recorded a high percentage either control or treatment than other acids. Microcrystalline
cellulose at 0.1 % lead to increase cheese yield, improving body, texture, appearance and flavor.
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1. Introduction ingredients division, Pfizer Inc. Cairo, Egypt

Microcrystalline  cellulose  is  highly (3gm/100kg milk).
crystalline particulate cellulose by removing
amorphous (fibrous cellulose) regions of a purify Preparation of Microcrystalline cellulose:
typically with a strong mineral acid such as hydrogen Via bio chemical processing of rice straw was done
chloride. Microcrystalline cellulose is a naturally according to [Galal etal, 2008] then the obtained
derived stabilizer, texture, reduced — fat salad unbleached pulp was bleached and converted to its
dressings, numerous dairy products and bakery corresponding microcrystalline cellulose according to
products. Several micro crystals are hinged together [Galal and Mohamed, 2009].
cellulose- micro fibril. Microcrystalline cellulose
molecules is made up of a chain of (about 250 Experimental procedure:
glucose molecules). Thus, microcrystalline cellulose Preliminary Experiments
was prepared via bio-chemical processing of rice The low soft white cheese was manufacture
straw according to [Galal et al., 2008]. Then, the according to Fahmi and Sharara [1950] by using
obtained unbleached pulp was bleached and different concentrations of micro crystalline cellulose
converted to its corresponding microcrystalline (0.1, 0.2, 0.3, 0.4, 0.5, and 1%) and the resultant
cellulose accordance to [Galal and Mohamed, 2009]. cheese was analyzed for organoleptic properties.
The aim of this work is utilization studying the Results showed that 0.1% microcrystalline cellulose
feasibility of microcrystalline cellulose extracted had gained a highest score for appearance, body and
from straw rice in manufacture of low soft white texture and flavor. So, 0.1% concentration was used
cheese and study the effect of microcrystalline in the manufacture of the cheese. The resultant
cellulose on yield, organoleptically, chemically cheese was analyzed chemically and organoleptically
properties of resultant soft white cheese fresh and when fresh, 15, 30 and 45 days of storage at 5 +1°C.
during cold storage at 5 +1°C. Also the yield of resultant cheese was recorded.
2. Materials and Methods Sensory evaluation

Milk: fresh buffalo’s milk was obtained The organoleptic properties of low fat soft white
from the herd of faculty of Agriculture, Cairo cheese were evaluated by a regular scoring including
University. The milk was skimmed by using a the staff members about (20 persons) of Food and
mechanical separator to 1.5%. Chymosin derived by Dairy Department at the National Research Centre
fermentation (CDF) was obtained from dairy according to El-Koussy et al. [1966]. Statistical

analyses: Statistical analyses were performed using
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the GLM procedure with SAS (2004) software. LSD
comparison procedure was used to compare the
means. A probability to P <0.5 was used establish the
statistical significance.

Methods of analysis:

Milk: Total solids determined according to JDF
method [1982], fat content by Ling [1963], Total
protein as described in IDF standard [1986], and
titratable acidity as AOAC [1985] while pH value
was determined using pH meter, type (Digital Meter
M 41150) equipped with a combined glass electrode.
Cheese: Total solid determined according to IDF
method (1982), fat content by Ling [1963]. Total
protein and soluble nitrogen as described in IDF
stander [1986], titratable acidity as described in
AOAC [1985]. Total volatile fatty acid was assessed
according to Kos i Kowski [1966] and soluble
tyrosine and tryptophan were measure
spectroscopically according to Vakaleris and Price
[1959]. Organoleptic properties of low fat soft cheese
quality were evaluated by scoring panel from the staff
members 20 persons) at the national research centre
according to El-Koussy [1966].

3. Results & Discussion:

Table (1) show chemical composition of law
soft white cheese made from skim buffaloes’ milk
and 0.1% microcrystalline cellulose during cold
storage (5°£1°C) for 45 days. It was clear that total
solids increased gradually during cold storage in both
control and treatment. On the other hand treatment
had high total solids than control either fresh or
during cold storage (5°£1°C). This may be due to the
effect of treatment; similar results were reported by
Kebary et al [1998]. Moisture content of control and
treatment decreased as storage period progressed
which might be due to the loss of cheese water. Also
fat had the same trend. Acidity was higher in control
than treatment either fresh or during cold storage at
(5°+1°C). Acidity gradually increased either control
or treatment during cold storage (5°+1°C) till 45
days. Whereas pH took an opposite trend.

Table (2) indicated the tyrosine and tryptophan
in soft white cheese made from skim buffalo’s milk
and 0.1% microcrystalline cellulose during cold
storage (5°C£1°C). The soft white cheese which
made from skim milk and 0.1% microcrystalline
cellulose had higher content of tyrosine than control
either fresh or during cold storage (5°£1°C) also
tyrosine content was increased gradually until 45
days in both control and treatment. From the same
table we notice that tryptophan took the same trend of
tyrosine. It is higher in treatment than control and
increased gradually during cold storage (5°+1°C)
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until 45 days. These result are in agreement to (Abd
El-Gawad and Hassan)(2000)

Table (3) show the total volatile fatty acid in
soft white cheese made from skim milk and 0.1%
microcrystalline cellulose fresh and during cold
storage (5°+1°C). It is clear that total volatile fatty
acids in treatment are higher than control either fresh
or during cold storage. Total volatile fatty acids
increased gradually during cold storage until 45 days.
The increase of total volatile fatty acids may be due
to the hydrolysis of fat during storage.

The TVFA increased in all cheeses control and
treatment as storage period progressed. These results
are in agreement with (Badawi and Kebary, 1998).

Table (4) show organoleptic properties of soft
white cheese made from skim milk (control) and
from skim milk and 0.1% microcrystalline cellulose.
It is clear that treatment had gained a highest score
for flavor, body and texture and appearance. Control
had gained 83 score while treatment had gained 91
score. On the other hand total scores of flavor, body
& texture and appearance decrease during storage
(5°+1°C) until 45 days as by [El-Koussy, 1966].

Table (5) illustrates the flavour development in
white cheese made from low fat milk during storage-
It is clear that treated sample which manufacture by
using 0.1% microcrystalline cellulose had a highest
content of free amino nitrogen (mg/ml of valine)
fresh and after storage at (5°+1°C) for 45 days. On
the other hand treated sample had a highest content of
both total volatile fatty acids and total carbonyl
compounds (p mol/Kg cheese) either fresh or after
storage at (5°t1°C) for 45 days .This may be due to
the effect of microcrystalline cellulose. These results
are in agreement [Badawi and Kebary 1998].

Table (6) show the free amino acids of white
cheese made from low fat milk during storage. From
this table we notice that aspartic acid had a highest
content than other acids either fresh or after storage
for 45 days whereas alanine had a highest content in
fresh treatment sample and then decreased from
14.8% to 13.5% after storage at (5 £1°C) for 45 days.
o amino —butyric acid is the lowest content either
fresh or after 45 days of storage (5 £1°C). On the
other hand this acid did not find in treated sample
while valine, therionine, glycine, leucine had
intermediate content. Glutamic acid recorded a high
percentage either control or treatment fresh and after
storage for 45 days, these results with agreement to
Abd El-Gawad and Hassan F.A. M. [2000].

Conclusion

Using 0.1%Microcristaline cellulose is the
best conclusion for preparing cheese. It is lead to
increase cheese yield, improving the body, texture,
appearance and flavour.
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Table 1. Chemical composition of low fat soft white cheese manufactuer by using 0.1 % microcrystalline cellulose

during cold storage (5+1°C).

Storage
/days TS fat lactose Ph Acidity
C T C T C T C T C T
0 398 4340 3Bd 3.9Md 128 1349 5.685% 5.7348 0.354¢ 0.334d
15 40.65® 44.14° 3.6 404 11.25° 11.74° 5.6 5.68%° 0417 0.394¢
30 41.7% 44,94 4,18 4.8 9.84¢ 10.14¢ 5.454% 5.614°  0.53%° 0.45%°
45 42.1% 4574 485 5.5% 714 6.8 5.24¢ 53¢ 0.58% 0.51%

C: control, T: treatment.

Table 2.Tyrosine and Tryptophan in low fat soft white cheese manufactuer by using with 0.1 % microcrystalline
cellulose during cold storage (5+1°C).

Storage/days Tyrosine Tryptophan
C T C T

0 55.944 5824 4584 4611

15 88.9 A¢ 90.74¢ 70.8 B¢ 86.94¢

30 117.5%°  120.34° 90.5%  131.0"°

45 180.0%  223.74¢ 117.38  244.0%

- Different superscript (a, b,...) at the same raw are significantly different (P < 0.05)

Table3.Total volatile Fatty acids (TVFA) in low fat soft white cheese manufacture by using 0.1 % microcrystalline
cellulose during cold storage (5+1°C).

Storage/days TVFA
C T
0 14.5 15.6
15 17.3 18.5
30 21.8 22.2
45 33.7 44.7

Table 4. Organoleptic properties of low fat soft white cheese manufactuer by using 0.1 % microcrystalline
cellulose during cold storage (5+1°C).

C T
Flavor (50) 40° 46*°
Body & Texture (40) 357 37°
Appearance (10) 8" 8*
Total 83" 91°

Table 5.Flavor development in low fat soft white cheese control and treatment with 0.1 % microcrystalline
cellulose during cold storage(5+£1°C). .

Storage C T
days

FAN TVFA T.Carbonyl FAN TVFA T.Carbonyl
0 54.03%  145% 677" 69.7%  1567™ 88.3°°
45 89.0%  33.7% 2114" 90.55% 447"  301.0%

FAN : Free Amino Nitrogen ( mg/ml of value ).
TVFA:Total Volatile fatty acids (ml of 0.1 N NaoH / 10 g cheese).
T.Carbonyl: Total carbonyl (n mol / Kg cheese).
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Table 6.Free amino acids of low fat soft white cheese control and treatment with 0.1 %
microcrystalline cellulose during cold storage(5+1°C).

Amino acids " € !
Storage days 0 45 0 45
Alanine 13.9 11.0 14.8 13.5
Valine 5.1 2.07 6.3 6.0
Therionin. 3.51 297 2.7 2.83
Clycin 5.82 4.2 12.78 6.50
Leucin. 7.11 7.20 12.9 7.8
Serin. 7.5 00.00 4.88 7.79
Gysteine 11.2 9.0 9.3 14.5
Aspartic. 14.2 17.3 12.6 16.19
Phenylalanin. 13.99 10.81 10.3 13.75
o amino-buytric acid 3.4 0.9 00 00
Glutamic 14.3 9.7 13.5 10.9
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