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FUNCTIONAL FERMENTED MILK WITH DATE

[19]

Nayra Sh. Mehanna' and LM. Hosney"

ABSTRACT

An attempt was made to produce new types of fermented mitk product with
yogurt starter and Bifidobacterium bifidum, Lactobacillus acidophilus or lactoba-
cillus reuteri supplemented with 10 or 20% date. The resultant was assessed for mi-
crobiological analysis, pH values and organoleptic properties during 21 days of stor-
age in refrigerator. The bifidus fermented milk made with 20% date had the highest
organoleptic scores. In addition, all treatments made with date and any probiotic .
strain may be described as synbiotic or “functional fermented milk to the presence
of assumed therapeutic minimum count of these organisms.
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INTRODUCTION

Within the definition of functional
foods there is a subset of foods beliecved
to be good for health that are produced by
or that contain live microorganisms.
These foods are called probiotic.

Insert in the role of probiotic for hu-
man health goes back at least as faras
1908 when Metchnikoff suggested that
man should consume milk fermented with
lactobacilli to prolong life (Hughes and
Hoover, 1991). Recently, that the inter-
relationship between intestinal microor-
ganisms and the health benefits deriving
from it are beginning to be understood.

Generally it is recognized that an op-
timum ‘balance’ in microbial population
in digestive tract is associated with good
nutrition and health (Rybka and Kaila-

sapathy, 1995). Such microorganisms
include lactobacilli and Bifidobacteria.
Increasing evidence indicates that con-
sumption of ‘probiotic’ microorganisms
can help in maintaining such a favorable
microbial profile and results in several
therapeutic benefits. In recent year pro-
biotic bacteria have increasingly been
incorporated into foods as dietary ad-
juncts (Hattingh and Viljoen, 2001) for
many reason:

1) Control of intestinal infections. 2)
Anticarcinogenic activity. 3) Improved
lactose digestion in persons as classified
as lactose maldigestors, and 4) control of
serum cholesterol levels (Kisla and Un-
luturk, 1998).

One of the most popular dairy prod-
ucts for delivering of viable Lactobacii-
lus acidophilus and Bifidobacterium bifi-
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dum cells is bio-yogurt. Lactobacillus
reuteri is relatively newly recognized
species of Lactobacillus, which occur in
the gastrointestinal tract of humans and
animals (Axelsson et al 1989).

On the other hand, date pectin, dietary
fiber and syrup are some of the date

substances which can find a plethora of -

applications as a thickener or gelling
agent in processed foods, i.e., confection-
ery products, jams, table jellies, soft
cheeses, yogurt, etc.. Morever, dateisa
good provider for fiber (about 6.5%), and
brown sugar (70%) with negligible fat
content. Dietary fiber mainly consists of
unmetabolizable polysaccharides, which
are excreted taking up malignant tumors.
In mature dates, sucrose converts into
invert sugar (glucose and fructose). Sug-
ars are in unrefined form and stock up
healthy fiber, vitamins and minerals in
the fruit. In addition, dates contain seven
important vitamins and eleven minerals.

Therefore, the aim of the present
study was to produce sympiotic
fermented milk contains probiotic bacte-
ria and date as prebiotic according to
Gibson and Roberfroid (1995), who
exchanged “pro” for “pre” which mean
“befor” or “for’. They defined prebiotic
as “a non- digestable food ingredient that
beneficially affect the host by selectively
stimulating the growth and/or activity of
one or a limited number of bacteria in the
colon”.

MATERIAL AND METHODS
Bacterial strains

Streptococcus thermophilus, Lactoba-
ci:lus delbreuckii subsp.bulgaricus, Lac-
tobacilius acidophilus and Bifidobacte-
rium bifidum were obtained from Chr.

Hansen’s Lab., Denmark. Lactobacillus
reuteri B-14171 was provided by North-
em Regional Research Laboratory, Illi-
nois, USA (NRRL).

Fermented milk manufacture

Samples were prepared by adding 10
or20 percent of blended matured date
(wfv) to buffalo’s milk (6% fat). A con-
trol of buffalo’s milk without date was
also prepared. Samples were heated at
traditional treatment. Each sample was
divided into four portions. The first por-
tion was inoculated with 2% yogurt
starter only, the second was inoculated
with 2% yogurt starter + 5% Bifidobacte-
rium bifidum (called as bifidus milk), the
third was inoculated with 2% yogurt
starter + 2% Lactobacillus acidophilus
(called as acidophilus milk), where as the
forth one was inoculated with 2% yogurt
starter + 2% Lactobacillus reuteri (called
as reutrus milk). The inoculated milk
samples were incubated at 42°C for 3
hours followed by storage at refrigerator
temperature  (5.°C). Three replicates
were made from each treatment.

Analytical procedures

Fermented milk samples, from each
treatment, were taken when fresh and
after 3, 5, 7, 10, 14, and 21 days during
storage. Samples were assessed for
micrpbiological analyzed, pH values and
organoleptic properties.

Microbiological analysis
Streptococcus  thermophilus  was

counted on M;; (Oxoid) plates after aero-
bic incubation at 37°C for 48 hrs.
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Lactobacillus  delbreuckii  subsp.
bulgaricus was enumerated according to
the method of Dave and Shah (1996)

using MRS agar (oxoid) adjustedto pH -

5.2 and anaerobic incubation at 42° C for
72 hrs.

Lactobacillus  delbreuckii  subsp.
bulgaricus was determined on Lactoba-
cillus selective agar plus 0.2% oxgall

(LBSO) (Gilliland and Walker, 1990).

Plates were incubated at 37°C for 4 days.
Enumeration of Bifidobacterium bifidum
was done according to Blanchette ef al
(1996) using modified MRS agar (Oxoid)
supplemented with 0.05% L-cysteine-
HCl (Merck, Germany). Plates were in-
cubated at 37°C for 48 hrs. In both cases
the plates were incubated in an anaerobic
environment (BBL Gas Pak, Becton
Dickinson, Cockeysville MA, USA).

Lactobacillus reuteri was enumerated
on MRS-arabinose agar. MRS basal me-
dium was prepared without dextrose, and
10 ml of membrane-filtered sterile solu-
tion of 10%L-arabinose was added per 90
ml of basal medium (1% final concentra-
tion) just before pouring the agar me-
dium. Plates were incubated anaerobi-
cally at 37°C for 48 hrs.

Molds and yeast were determined on
malt extract agar (Difco, 1966).

pH values

All fermented mitk samples were
- examined for pH with a pH meter fitted
with a punction electrode (digital pH
meter).

Organoleptic evaluation
Fermented milk products were judged

when fresh and during refrigerated stor-
age by 10 panelists of the experienced

staff members of Dairy Science Depart-
ment, National Research Center. The
evaluation includes flavor (50 points),
body and texture (30 points) and appear-
ance (20 points).

RESULTS AND DISCUSSION

I-Yogurt

Fig. (1) show that the count of Str.
thermophilus and L. delbreuckii subsp.
bulgaricus in yogurt manufactured
without date reached the maximum, in
fresh one. However the count gradually
decreased during storage. The results
coincide with those stated by Sharaf et al
(1996) and Mehanna et al (2002). Ha-
mann & Marth (1984) reported that the
population of viable yogurt starter in-
creased immediately after manufacture of
yogurt, then decreased during refrigerated
storage of the product.

On the other hand, data given in Fig.
(1) show that the increased growth of Str.
thermophilus and L. delbreuckii subsp.
bulgaricus during the 3 days of storage
followed by a gradual decline up till the
end of the storage period. But the count
of Str. thermophilus and L. delbreuckii
subsp. bulgaricus in yogurt manufactured
with date still more than that in yogurt
without date. These results may be due to
the effect of nutrational componants of
date. .

The pH value of yogurt from all
treatments gradually decreased during
storage period (Fig. 2). The pH of yogurt
supplemented with date was higher than
those made without date. These results
may be due to effect of chemical compo-
sition of date.
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Fig. 1. Change in the viable count of Str. Thermophilus and L. delbreuckii ssp. Bulgari-
cus dueing storage period of Yogurt supplemented with date
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Fig. 2. Changes in the pH values during storage period of yogurt supplemented with
date
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II- Bifidus milk

As shown in Fig. (3) lactic acid
bacteria of all treatments increased
gradually during 5 days of storage, and
then decreased. This could be due to the
fact that during the manufacture process
bacterial starter increase in number and
continue to multiply for ~ five days,
whilst lactose is available in bifidus milk.
In addation, it may be noticed that the
lactic acid bacteria end the rate of count
increasing in bifidus manufacture with
10% date was higher than those manu-
facture without date, also in bifidus milk
20% date had a pronounced effect on the

count of lactic acid bacteria. These results
may be due to the effect of some
nutrational componants of date and B.
bifidum on the growth of lactic acid bac-
teria.

The same trend was observed in
growth of B. bifidum (Fig. 3). The viabil-
ity of B.bifidum increased in numbers till
3 days of storage. The count slightly de-
creased after that and sharply decreased
after 5 days in all treatments. This result
could be due to the presence of lactic and
acetic acid, which inhibit the growth of
Bifidobacteria (Gomes et al 1995). These
results agree with those found by Sharaf
et al (1996).

Log of bacterial count

zero time [ 3 days [H Sdays [0 7 days [l 10 days [ 14 days [ 2i days

Fig. 3. Changes in the viable count of Str. Therm ophilus and L. delbreuckii ssp. Bu -
garicus and B. bifidum during storage during storage period of bifidus milk

supplemented with date
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On the other hand, the bifidus milk
with 20% date had higher count of
B.bifidum, with 10% date, whereus, the
control product (without date) had the
lowest number in this respect. These
results may be due to the effect of dietary
fiber in the date as a bifidogenic factor on
the B. bifidum as prebiotic (Gibson and
Roberfroid, 1995). This definition more
or less overlaps with the definition of
dietary fiber (Schrezenmeir and De
Vrese, 2001).

Regarding the assumed therapeutic
minimum count of B.bifidum, 107 per
gram or milliliter, should be present in a
food product in order to meet the re-
quirement of a “probiotic” food as de
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scribed by the Japans Fermented Milks
and Lactic Acid Bacteria Beverages As-
sociation (Ishibashi and Shimamura,
1993). The resultant bifidus milk with 10
or 20% date showed this count within 14
days of refrigerated storage (Fig. 3).
Therefore the bifidus milk with 10 or
20% may be described as “synbiotic” or
“functional food” using probiotic and
prebiotic.

Data presented in Fig. (4) show that
the initial pH value for the bifidus milk
without date was the lowest than the other
treatment. The pH values Jf all bifidus
tratments gradually decrea: d along stor-
age. These results agree with those ob-
tained by Vinderola, e al (2000).
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Fig. 4. Changes in the pH values during storage period in bifidus milk supplemented

with date
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III- Acidopholus milk

Fig. (5) shows the viability of both
lactic acid bacteria and probiotic bacteria
in acidophilus milk without or with date.
Acidophilus produced with date, con-
tained higher lactic acid bacteria than
those in acidophilus produced without
date. Str. thermophilus counts were
higher-by at least 1 log order—than those
for L.bulgaricus. In every case, at end of
the storage, the counts of starter bacteria
slightly decreased.

Regarding the probiotic microflora,
L.acidophilus the results obtained showed
that its counts decreased during storage.
The rate of this loss in cell viability de-
pended on the acidophilus type. Initial
count of L.acidophilus ranged from 10 to
10® cfu ml’, while the final count were
10° cfu ml” (except in acidophilus with-
out date the final count was 10%). These
results may be due to the effect of date as
a prebiotic which stimulate the growth of
L.acidophilus.

As shown in Fig. (6 ), the pH value of
all acidophilus milk slightly decreased.
The pH value in the acidophilus milk
without date had the lowest value.

IV- Reutrus milk

Change in the viable count of yogurt
starter and L.reuteri of reutrus milk dur-
ing storage are present inFig. (7). Data
indicate that the counts of Str. thermo-
philusi and L. bulgaricus in all treatment
slightly decreased along the storage pe-
riod.

During storage, slight decline in
L.reuteri numbers was occurred in all
treatments. Whereas, the L. reuteri de-
creased by an average of two logarithmic
cycle in reutrus milk without date, while

the decrease by an average one logarith-
mic cycle wasrecorded in other two
treatments. Generally, the survival of
L.reuteri in all treatment tell the end of
storage period could be attributed to that
this organisms were able to grow at low
pH (Toit et al 1998), In this respect, Ca-
sas et al (1997) reported that L.reuteri
could survive in various dairy products
well beyond 10° - 10° cfw/ml a7 to 34
days shelf life.

As shown in Fig. (8), pH value of all
reutrus milk  gradually decreased
throughout storage. This could be due to
the formation of more acid during stor-
age.

Moulds and yeasts were also exam-
ined in all treatment and were not de-
tected until the end of storage period in
reutrus milk. This could be attributed to
an inhibtion effect of L.reuteri strain
against yeasts and moulds (El-Ziney and
Debevere, 1998; Letho and Salminen,
1997 and Effat, 2000). While, moulds
and yeasts were found in other treatmrnts
afterl5 days and increased after21 days.

Organoleptic properties

Data presented in Fig. (9) show that
bifidus milk with 20% date had the high-
est acceptability score followed by bifi-
dus with 10%date, acidophilus with
20%date and reutrus with 20% date. The
resultant bifidus milk with date and aci-
dophilus milk with 20% date had a good
body & texture, besides it had a pleasant
and nuty flavor which were obtained
when reutrus milk with 20% date.

Generally, the sensory evaluation
results, releved that the resaltant fer-
mented milk products with date, gained
the consumer preference for body & tex-
ture and flavor.
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Fig. 5. Change in the viable count of Str. thermophilus and L. delbreuckii ssp. Bulgari-
cus and L. acidophilus during storage during storage period of acidophilus milk

supplemented with date
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Fig. 6. Changes in pH values during storage period of acidophilus milk supplemented
with date
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Log of bacterial count

Fig. 7. Changes in the viable count of viable Str. thermophilus and L. delbreuckii ssp.
Bulgaricus and L. reuteri during storage period of reutrus milk supplemented

with date
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Fig. 8. Changes in the pH values during storage period of reutrus milk supplemented
with date
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