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Abstract:

The quantitative data of colony forming unit (cfu) in Bifidus milk as
plain and with dibis are scarce mainly because of the lack of suitable
methods to quantify the degree of changes in it. These calculations were
obtained for Bifidus milk (plain) and with 5% dibis kept at 5, 10 and 15°C
for fresh, 3, 6, 9, 12, 15, 18 and 21 days. The order of the reaction was
found in the second order kinetics during storage at the studied
temperature range (5-15C). The velocity constants (K) were decreased
with increasing of storage temperature up to 10 C and then increased at
15°C. While, the mean of k values is lower in Bifidus milk samples with
dibis than that in plain samples. The D9 values in all Bifidus milk samples
were increased with increasing storage temperature up to 10°C and then
decreased at 15°C. While, the mean value of D9 was higher in Bifidus
milk samples with dibis than that in plain samples. The Bifidus milk
samples with dibis had higher values of Ea than that of plain samples.
While, the Bifidus milk samples with dibis needed higher values of Ea
than that of plain samples to complete the reaction. The Z-values
illustrated an increase trend with increasing of storage temperature in all
Bifidus milk samples. The Qjo-values of all Bifidus milk samples were
decreased with increasing of storage temperatures in all treatments.
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Introduction:

The response to changes in storage temperature was expected to be
different for the colony forming unit (cfu) of Bifidus milk. The storage
temperature dependency of the death rate constant can best be expressed
by the Arrhenius equation (Burton, 1982). The reaction rate constant
value (k), activation energy (Ea) and other thermodynamic parameters are
very useful to evaluate the performance of Bifidus milk. The quantitative
data on cfu in Bifidus milk as plain and with dibis are, however, scarce
mainly because of the lack of suitable methods to quantify the degree of

changes in it.

Hence, this study was undertaken to estimate kinetic reaction of
probiotic bacteria in Bifidus milk with or without dibis kept at 5, 10 and
15°C for fresh, 3, 6,9, 12, 15, 18 and 21 days, respectively.

Materials and Methods:

Milk source:

Bulk buffalo's milk used in the present study were obtained from
the fresh morning bulk milk of herds of the Animal Production
Department, Faculty of Agriculture, Al-Azhar University (Assiut Branch).
Bifidobacterium bifidum

It was provided by the Chr. Hansen Company.
Siwi Date, Skim Milk Powder and Gelatin:

They were obtained from local market.
Preparation of Date Syrup (Dibis):

The pulp of Siwi date was separated from kernel, weighted, washed
twice and extracted by water 1:2 (pulp: water) at 70'C for two hours with

stirring at intervals. Mixture was placed in molds and then pressing. The
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resulting juice was filtered using cheese clothes (double layer),
concentrated using water bath at 70'C until total soluble solids reached
72% to avoid spoilage of the date syrup during storage. The date syrup

was sterilized by tyndallization and kept at room temperature until used.
Manufacture of Bifidus Milk:

Buffalo’s milk (6% fat) was mixed with 1.5% skim milk powder
and 0.4% gelatin. The mixture was divided into two equal portions. The

two portions were heated to 90+1°C for 15 min., and directly cooled to 42-
44°C. The dibis was added as following:

Control: Plain Bifidus milk. T1: Adding 5% dibis (w/w).

Each part was inoculated with 10% active growing culture of
Bifidobacterium bifidum according to Ahmed (2009). The inoculated
batches were incubated at 42-44 C until coagulation, after which they
were kept at 6+2°C over night, then were stirred and bottled according to
El-Sonbaty et al. (2008). The products were kept at 5, 10 and 15°C and
analyzed as fresh, 3, 6,9, 12, 15, 18 and 21 days.

Bifidobacteria Count:

Bifidobacteria count was enumerated according to Dave and Shah
(1996) using modified MRS agar medium (m-MRS), supplemented with
0.05% L-Cysteine HCL and 0.3% lithium chloride. The plates were

incubated at 37 C for 48 hours under anaerobic condition.
Modified MRS (m-MRS) Medium:

This medium consists of: MRS medium (54 gm), L-cystein
hydrochloride (0.5 gm), lithium chloride (3 gm), agar (15 gm) and
distilled water (1000 ml). Ingredients were dissolved in distilled water and

pH was adjusted to 6.5 before sterilization at 121 C for 20 min.



Kinetic Reaction Estimation of Bifidus Milk:
The kinetic reaction estimation of Bifidus Milk was calculated as

described by Anap et al. (1987) and Mansour (1999).
Results and Discussion:

Reaction order:
The order of the reaction i1s that which, in this method of

representation, yields a straight line plot.
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Figure 1: Plot according to 2™ order reaction of cfu of Bifidus milk
samples (Plain).
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Figure 2: Plot according to 2™ order reaction of cfu of Bifidus milk

samples (5% dibis).



From plotted data of the different Bifidus milk samples (Figures 1&
2); it 1s found that the reaction could adequately be described by second
order reaction during storage at the tested temperature range (5-15C).
This was varied than the findings obtained by Mansour ef al. (2010), who
found that the order reaction of shelf-life in milk was first order reaction

during storage of milk samples.

Velocity Constants (K):

The calculated values of the velocity constants (k) in day of this
reaction throughout the storage periods of Bifidus milk samples at
different temperatures are presented in Table 1 and Fig 3. As expected, it
can be declared that the velocity constants (K) decreased with increasing
of storage temperature up to 10 C and then increased at 15 C. On the other
hand, the mean value of k values was lower in Bifidus milk samples with

5% dibis than that in plain samples.

Table 1: Values of velocity constants (k) and decimal increase times (D9)

of cfu of Bifidus milk samples kept at different temperatures.

Storage K (day'l) D9
temperature Plain 5% dibis Plain 5% dibis
(O
5 0.2933 0.2429 7.85 9.48
10 0.2857 0.2062 8.06 11.17
15 0.3850 0.4068 5.98 5.66
Mean 0.3213 0.2853 7.30 8.77




Decimal Increase Times (D3):
The values of decimal increase times (D9) of all studied Bifidus

milk samples are presented in Table 1 and Fig 4.
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Figure 3: Changes of velocity constants (k) for plain Bifidus milk and with

5% dibis at different storage temperatures.

From these data, it is found that the values of decimal increase
time (D3) for the values of cfu in Bifidus milk samples increased with
increasing of storage temperature up to 10'C and then decreased at 15 C.
On the other hand, the mean value of D9 is higher in Bifidus milk

samples with 5% dibis than that in plain samples.
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Figure 4: Decimal increase times for plain Bifidus milk and with 5% dibis

at different storage temperatures.
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Activation Energy (Ea):

Data in Table 2 indicated that the Bifidus milk samples with 5%
dibis had higher value of Ea than that of plain samples. Additionally, the
Bifidus milk samples with 5% dibis needed higher values of Ea than that

of plain samples to complete the reaction.

Table 2: Activation energy (Ea) value of cfu of Bifidus milk samples held
at different temperatures (Plain and with 5% dibis).

Activation energy Ea (KJ/mol.K)
Plain 5% dibis
17.379 32.942

Thermal Coefficient (Z):

The calculated Z-values for the reaction of cfu in Bifidus milk
samples induced throughout storage periods were cleared in Table 3 and
Fig 5. From the presented data, the thermal coefficient values ranged
from 86.57 to 89.68°C (with mean value of 88.13°C) at the tested
temperature range for Bifidus milk samples without dibis and from 45.67
to 47.31°C (with mean value of 46.49°C) at the tested temperature range
for Bifidus milk samples with 5% dibis.

Table 3: Thermal coefficient (Z) and temperature coefficient (Q10) values
of cfu of Bifidus milk samples held at different temperatures.

Temperature range Z-value (OC) Qqo-value
(0) Plain | 5% dibis | Plain | 5% dibis
5-10 86.57 45.67 1.30 1.66
10-15 89.68 4731 1.29 1.63
Mean 88.13 46.49 1.30 1.65
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Figure 5: Z-values of plain Bifidus milk and with 5% dibis at different

storage temperatures.

Generally, the values of thermal coefficient illustrated an increase
trend with increasing of storage temperature in all Bifidus milk samples.
These results are in agreement with those reported by Mansour et al.

(2010).

Temperature Coefficient (Q;y value):

The calculated data of Q¢-values of the cfu in Bifidus milk samples
after storage periods under the temperature ranges are cleared in Table 3
and Fig 6.

On the other hand, the results of Q;¢-values for cfu in Bifidus milk
samples under the storage temperature ranges are varied from 1.29 to 1.30
(with mean value of 1.30) in the tested temperature range for plain Bifidus
milk samples and from 1.63 to 1.66 (with mean value of 1.65) at the tested

temperature range for Bifidus milk samples with 5% dibis.
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Figure 6: Qjo-values of plain Bifidus milk and with 5% dibis at different

storage temperatures.

Additionally, the Q¢-value of Bifidus milk samples were decreased
with increasing the storage temperature in both of plain and examined
samples. These results are in harmony with those reported by Mansour et

al. (2010).

References:

Ahmed, Y. A. 2009. A study on yoghurt and yoghurt derivatives. Ph.D.
Thesis, Fac. Agric., Al-Azhar Univ.

Anap, G.R., S.P. Agrawala, and G.R. Patil .1987. Studies on UHT

processing of buffalo milk. II. Death kinetics of heat resistant

spores. Indian J. Dairy Sci. 40: 278-281.

Burton, H. 1982. The bacteriological, chemical and physical changes that
occur in milk at temperatures of 100-150"C. IDF Report, Moscow.

Dave, R. 1., and N. P Shah. 1996. Evaluation of media for selective
enumeration of  Streptococcus  thermophilus, Lactobacillus

delbrueckii subsp. bulgaricus, Lactobacillus acidophilus and

bifidobacteria. J. Dairy Sci. 79: 1529-1536.
El-Sonbaty, A. H., K. M. K. Kebary, R. M. Badawi, and Hweda, A.

9.



El-Sayed .2008. Effect of stabilizers on the quality of stirred
yoghurt. Egyptian J. Dairy Sci. 36: 185-195.

Mansour, A. I. A. 1999. Studies on measuring methods of heating
efficiency of dairy milks. Ph.D. Thesis, Faculty of Agriculture, Al-
Azhar University, Nasr city, Egypt.

Mansour, A. I. A. , M. A. El-Shobery, and M. 1. H. El-Esheery .2010.
Hysteresis of potentiometric acid-base titration as indicator of the

shelf life of fluid milk products. Proc. 11™ Egyptian Conf. Dairy
Sci. & Technol., pp.: 345-355.

o) Gl B Jelil) 48 a s
@ 5l ) atd ¢ Palas o Jale « Dlala gaan Ala ¢ D pata af ) Ao
(B sansl) 8 V) Gaala — Ao 30 A LYY s D
Lo e Gl — Ao 30 A LYY s @

%1.5 ALl oy peadd) G Sae) (A (082 %6) adl) JalS (o galadl Clll aladiing) o
%5 L due A5 ae de) O () bslaall i a5g (s 960.4 5 Caiae 8 (0
-42 5 )y Ay Al S e dads 1533‘\3(—.0903)\)42\4)3‘;; Cpdandll &8 e (g
Bifidobacterium (53 4z &5 A dldaall ) 95 dpuiy Guoall A8l o5 ¢ 244
M e ail G ¢ (p44-42) Aad o e Gpasills ¢ %10 Ay bifidum
A Jelitl) A8 jal oSl il 0 g a2 3l (a 15 ¢ 10 ¢ 5) ddbida byl ja Cila
b
Y alrall alasialy Sl slaef ol bl Qi) JA (e Jeliil) 4 46 jee Yol (Sal o

Lele Juaniall milsill gl | Jelaall A8y padil adinns (ill g ¢ 3 g yaal) dpuildll

a 15-5 5 pall a5 gaw e cp Al oW L < slac ] 8 chaas ) el il

A A e e il o
aie & Al ¢ Pl Jiadl) Jie s IR (e (K) deléil) de jus <ol 505 Lyl (Sal @

Clie A Jelil) de ju il (il dplual) il ciaa agl My Jeldll 45,48 e

-10-



o3 10 (i oA 8l a A 280l (e %5 e A ginall s ¢ Al el
%35 Ao Ay sinall i) 8 J81 Jelaill de o el Jaws s OIS Laiy ¢ o715 die 2l 3
cBabal) (sl cilie A Lede

saall Al (el aladialy o Al 3 5 o Leai o3 28 ¢ (DY) sl 324 3
(DY) il 028 Clusa (Sl 385 oy e 5l G a8 o 0 3300 300 Jilie (5 S
ey e A DY ) 3aly ) Apleaal) siliil) Coniza ol a8 Al A8l e IS (e
i Bl o ¢ a 10 (s (ORI 31 a a3 83l e Gt %5 e Ay sinall g sl
clie A lgie ¢ (o %5 e Ay ginall il 8 e adl) Jan gia IS Laim ¢ 515
) Adaal) Aalall A8l Jae (Sl 5 gl G s i Aalea aladinly | salud) Guaad)
AU oda g ¢ (g 3l oL Chaad ) ol il odgd Jandiil) Aila s Juall (pe (S
28y ¢ (K) delitll de 5w e 53l 5 ) a dap0 il e 8 58le by geay ol
A ) zUis3 (a0 %5 (Ao 4 gina) Geadil) Gl e G Al i) s
el JleSiuy & el clie o Jef Jasii

o) alll Cliel (g il aaall 8 5aaill (7)) ) ad) Jalaall a8 yaas Lal (Sl
30l A 5o 8503l ae aidll 038 80l ) gl Cana sl 385 ¢ o Al B G L
JRCD PPN PEVER

Laliasl Qpp axd il afs ¢ Qg o) ol donal) Jalae & Lial (<l

ST LR SR ENG U R R

-11-



