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EFFECT OF DOUM PALM FRUIT (HYPHAENE THEBAICA) ON
CERTAIN DAIRY STARTER CULTURES AND UNDESIRABLE
MICROORGANISMS

[13]

Hassan'!, ZM.R. and LE. Aumara’

ABSTRACT

Agueous extract of the doum palm fruits (Hyphaene thebaica) was screened for
antimicrobial activity against some pathogenic and food spoilage bacteria and fungi,
Also, the invigorating effect on viability and activity of some dairy probiotic cul-
tures was examined. Antimicrobial activity gradually increased with increasing the
amount of the aqueous doum palm extract. Also, there was a remarkable change
(plus or minys) of heat treatment and autoclaving on the antimicrobial effect of
aqueous doum palm extract. Presence of 1% of aqueous doum palm extract clearly
revealed antibacterial activity against Staphviococcus aureus and Escherichia coli
0O157:H7. While, Bacillus and Pseudomonas strains found to be least susceptible up
to 3% aqueous doum palm extracts. The highest antifungal activity of all aqueous
doum palm extract was against Asperagillus niger, Asp. fumigatus followed by
Penicillium expansum. However, Fusarium moniliforum, Fus. oxysporium and Peni-
cillium roqueforti showed some more resistance for the presence of the aqueous
doum extract. The use of 3% and 5% of c¢rude or heated aqueous doum palm extracts
gave the highest invigorating effect on the starter cultures, Then, mesophilic starter
strain Bifidobacterium longum showed the highest response as compared with the
other starter strains, up to 5% doum extracts on the contrary, the use of 8% of aque-
ous doum palm extracts caused a slight decrease in viability of starter cultures as
compared with the other treatmenis. It could be concluded that, heat treated and
autoclaved aqueous doum palm extracts had remarkable antibacterial and antifungal
aclivities against the tested undesirable microorganisms. This would enhance the
safety and increase the shelflife of some fermented dairy products.

Key words: Antibacterial activity, Aqueous extract of doum palm, Pathogenic,
Spoilage bacteria, Anufungal, Lactobacillus delbreuckii ss. bulgari-
cus, Str. thermophilus, Bifidobacteria, Lactococci, and Lactobacilli,
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still a major problem, even in developed  borne pathogens in the USA alone Mead
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et al (1999). Salmonella spp., Listeria
monocytogenes and Campylobacter jejuni
were the main pathogens incriminated in
poisoning cases Mead ef af (1999). In
fact, food poisoning is still a threat for
both consumers and the food industry
despite the use of preserving processes.
Meanwhile, consumers are concerned
about the safety of food containing pre-
servatives. Therefore, there has been
growing interest in new and effective
techniques to reduce case of food borne
illnesses. Antimicrobial substances from
natural sources like plants have been in-
vestigated to achieve higher levels of
food safety. Also, yeasts and moulds play
an important role in the spoilage of dairy
products especially fermented milks and
cheeses (Welthagen & Viljoen, 1998
and Jackobsen & Narvhus, 1996).

Hyphaene thebaica Mart, a member
of the Palmate, is known to grow exten-
sively in the drier parts of Africa extend-
ing to Middle East. The plant produces
ovoid fruits (3-lobed and measuning 3
inches long) which do mature in the
month of March and may be dispersed
thereafter or may persist on the fruit stalk
until the appearance of the next season's
flowers.

In the past 50 years, there has been a
gradual increase in the consumption of
fermented milks and yoghurt aliover the
world. This growth can be attributed to
the addition of some additives and the
drarmmatic increase in addition of probiotic
bacteria. Production of functional and
probiotic fermented milks had probiotic
actions has been raising steadily, partially
because of its good nutritional value and
healthy effects. In response these growing
demands for health-promoting cultures or
food, these have been attracted the atten-
tion of microbiologist, nutritionist, medi-

cal world, food manufacturer and con-
sumers Kailasapathy and Rybka (1997).

Gibson and Wang (1994) defined
prebiotics as "non-digestible food ingre-
dients that beneficially affect the host by
selectively stimulating the growth or ac-
tivity of one or a limited number of bacte-
ria in colon that can improve the host
health. While, "synbiotic" designates the
synergistic combination of pre- and pro-
biotics, a concept which looks most
promising but still remains in its infancy.
Functional foods referred to foods con-
taining non-digestible ingredients that
beneficially affect the host health.

The current terminology "probiotics”
15 used to describe foods that are pro-
duced by or contain live microorganisms
that possess therapeutic or health benefits
Farnsworth, (2001). The most recent
consensus requires that probiotics are live
and capable of surviving passage through
the digestive tract and have the capability
to proliferate in the gut FAO/WHO,
(2001), where they have been redefined
as “live microorganisms which when ad-
ministrated in adequate amounts confer a
health benefit on the host”. Lactobacilius
and Bifidobacterium are the principal
bacterial genera centered to both probiot-
ics and prebiotics (nondigesiible food
ingredients that stimulate the growth or
activity of certain colonic bacteria) ap-
proaches to dietary modulation of the
intestinal microflora Schrezenmeir and
De Vrese (2001).

The main objectives of the present
study was to evaluate the antibacterial
and antifungal activities of aqueous doum
palm extracts, and determine the effect of
aqueous doum palm extracts on certain
dairy starter cultures which used in the
manufacture of some dairy products es-
pecially probiotics.
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MATERIAL AND METHODS
Materials
Preparation of Doum powder -

The Doum palm (Hyphaene thebaica
mart.) samples were prepared in a powder
form by cleaning and milling in a blender
laboratory mill type (Broun, Germany). A
100g Doum sample was placed on the top
of a graded set of sieve of 0.1 mm. The
stake of sieve with the attached collecting
pan was mechanically shaken by vibrator
(Veb Mlw laboratechnik II. Menau Mlw,
Germany) until the weight of the material
on the smallest screen (0.!mm) had
reached equilibrium. When sieving was
completed, the residual material of the
sieve was weighed (Phillips e al 1988).

Doum palm powder contained
13.67% crude fibers (digestible and non-
digestible), carbohydrates 67.64%, pro-
tein 2.9% and Ash 6.1%.

Dairy starter cultures

A commercial freeze-dried yogurt
starter culture {Lactobacillus delbreuckii
ss. bulgaricus, Str. thermophilus) meso-
philic starter culture (Lactococcus lactis
ss. lactis and Lactococcus lactis ss. cre-
moris)  containing  Bifidobacterium
fongum, and AB starter culture (Lactfoba-

cillus acidophilus and Bifidobacterium

longum) were obtained from Wiesby
GmbH & Co. KG. Niebull, Germany.
Also, Bifidobacterium longum ATCC
15707 and Lactobacillus rhamnosus
DSM 20245 were obtained from the
Egyptian Microbial Culture Collection
[EMCC} at Cairo Microbiclogical Re-
sources Center (Cairo MIRCEN), Faculty
of Agricuiture, Ain Shams University.

Spoilage and pathogenic strains

Seven indicator bactenial strains were
obtained from the Egyptian EMCC,
These strains are: Escherichia coli
0i57H7 ATCC 35150, Staphylococcus
aureus ATCC 13565, Micrococcus luteus
ATCC 9341, two strains of Bacillus (Ba-
citlus subtilis DSM 1088, Bacitlus cereus
ATCC 14579) and two strains of Pseu-
domonas  (Pseudomonas  aeruginosa
ATCC 9027 and Ps. flourescens DSM
50090)

Mould or Fungi strains

Six food spoilage fungi were used for
this study. Two strains belenging to the
genus Aspergillus (Aspergillus niger
DSM 737, and Aspergillus fumigatus
DSM 819), two strains belonging to the
genus Fusarium (Fus. moniliforum DSM
764 and Fus. oxysporium DSM 358), two
strains of Penicillium (Penicillium roque-
Jorti DSM 1079 and Penicillium expan-
sum ATCC 28877) were used to study
antifungal activity of aqueous doum palm
fruit extract.

Experimental Procedures
Doum palm exiracts

Crude doum palms powder was mixed
with cold water with gentle agitation for
15 min then filtered by whatmann filter
paper No.l1 and used as crude aqueocus
doum palms extract (CCD) matenal,
Heated water soluble doum palm extract
(HCD) was prepared by dissolving crude
doum palm powder into cold water with
gentle agitation for 15 min and heated at
85°C for 15 min, then cooled and filtered
by whatmann filter paper No.lL
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Autoclaved water soluble doum paim
extract (ACD) was prepared by
dissolving crude doum palm powder into
cold water with gentle agitation for 15
min and autoclaved at 121°C for 15 min
then filtered by whatmann filter paper
No.l.

Antibacterial activity

The disc diffusion method Barry and
Thornsberry (1985) was used for detect-
ing the antibacterial effect of doum palm
and extracts on certain spoilage and
pathogenic bacteria. 0.1 ml of activated
test microorganisms were noculated and
spread on the surface of the media. A
sterile disc filter paper was dipped in the
appropriate CCD, HCD, and ACD ex-
tracts, and then placed onto the surface of
inoculated plates. The inhibitory effect of
the doum palm extracts were also tested
by placing disc samprated with every ex-
tract in each inoculated plate. Within 15
min after the plates were inoculated, the
biank disks were applied to the surface of
the inoculated plates with a sterile for-
ceps. All disks were gently pressed down
onto the agar with forceps to insure com-
plete contact with the agar surface. The
plates were incubated at 32+ 2°C for 24
h. The results were recorded by measur-
ing the diameter of the inhibition zone
(mm) around the discs. All tests con-
ducted in triplicates with three discs per
plate.

Antifungal activity

Oxytetracycling glucose yeast extract
agar medium (Oxoid) was poured into
plates to give a uniform depth of about 4-
mm. The plates were allowed to <ool to
room temperature. Fungal spores on the

potato dextrose agar slant were washed
out with sterile saline containing 0.[%
Tween 80 by brushing the surface of the
slant with a sterile loop. Each suspension
contained 10° cfu /ml was used directly as
inoculums. Afler streaking the plates,
they were allowed to dry for 20 minutes
and incubated at 28°C for 24 to 36 h for
mycelium growth Barry and Therns-
berry, (1985). A sterile standard Cork
poorer was used to make disc from every
fungus. Discs were applied onto the sur-
face of plates containing the medium in-
oculated with CCD, HCD, and ACD in
concentrations of 1, 3, 5 and 8% for every
extract. Plates were incubated at 28°C.
After 24, 48 and 72 h, and examined by
measuring the diameters of the inhibition
zones in millimeters.

Invigorating effect

Skim milk medium (Spray dned skam
milk {VARIMEX Poland]) was prepared
according to Harrigan (1998). Skim
milk medium were reconstituted to 10 %
total solids with distilled water and steril-
ized at 121°C for 10 min, subsequently
cooled to the incubation temperamre.
Dourm palm extracts were added to obtain
different concentrations (0, 1, 3, 5 and
8% v/v). Then Skim milk medium was
inoculated at level of 1% (1:1) with dif-
ferent starter cultures. The incubation
temperature was 32°C for mesophilic
starter culture containing Bifidobacterium
fongum, and 37°C for yogurt, AB starter
cultmres and probioitic starter culture con-
1aining Bifidobacterium longum and Lac-
tobacillus rhamnosus). Viable lactic acid
bactenal count in MRS broth and on agar
and M17 agar (Oxoide) was detected and
titratable acidity was determined at zero
time and after 2, 4 and 6 h of incubation

Annals Agric. Sci., 50(1), 2005



Doumnm palm fruit effect on dairy starter cultures 173

for each starter culture till the pH value
reached 4.8.( A. O. A, C., 1990).

Microbiological examinations

Bifidobacteria count was enumerated
according to Dave and Shah (1996) us-
ing modifiecd MRS agar supplemented
with 0.05% L-cystein and 0.3% lithium
chloride. The plates were anaerobically
incubated (using anaerobic jars and gas
Pack BBL) at 37 °C for 48h. Lactobacilli
count was determined using MRS agar
according to De Man et al (1960). The
plates were incubated at 37 °C for 48h.
Lactobacillus acidophilus count was de-
termined using modified MRS -agar sup-
plemented with 0.2% oxagal according to
Gilliland and Walker (1990). The plates
were incubated at 37 °C for 48h. Meso-
philic starter culture (Lactococci) counts
were determined using M17 agar (Ter-
zaghi and Sandine, 1975). The plates
were incubated at 30°C for 48h.

Statistical analysis

The general linear models procedure
of SAS (Statistical Analysis System
User’s Guide SAS (1994) (SAS Institute,
Inc, U.S.A) was used for analyzing the
data. Separation among means (p< 0.05
and p< 0.01) was carried out by using
Duncan multiple range tests.

RESULTS AND DISCUSSION
Antibacterial activity

Antibacterial effect of crude doum
palm (CCD), heated water soluble doum
palm extract (HCD), and autoclaved wa-
ter soluble doum palm extract {ACD) on
certain  pathogenic and dairy spoilage

bacteria are presented in Table (1) and
illustrated in Fig (1). The inhibition zone
diameters (mm) of all tested strains
gradually increased with increasing of the
concentratios of doum extract. Also,
there was remarkable effect of heat
treatment and autoclaving doum extract
on the antibacterial activity against all
tested pathogenic and spoilage strains.
Autoclaving caused a slight increase in
antibacterial activity against all tested
strains. The lowest antibacterial effect
was recorded against B. subtiles and B.
cereis.

On the other hand, the highest effect
was detected against Staphylococcus
aureus and Escherichia coli Q15T:H7.
Heated water soluble doum palm extract
(HCD), and autoclaved water soluble
doum palm extract (ACD) resulted in
antibacterial activity slightly higher than
Crude extract. This increase might be due
to the positive effect of heat treatment on
doum palm exiract to release (liberate)
slightly higher some compounds of anti-
bacterial activity. Aqueous doum palm
extract resulted in antibacterial activity
against Pseudomonas flourescens than
Pseudomonas aeruginosa. Also, antibac-
terial activity against B. cereus was
higher than B. subtilus. The antibacterial
activity of agueous doumn palm extract
was remarkable only with the use of
soluble extracts and were not materialized
in non soluble extracts (pilot experi-
menis).

Antifongal effect

Table (2) and Fig. (2) illustrate the an-
tifongal effect of aqueous doum palm
extracts (Zone of inhibition as mm) on
the viability of the most common unde-
sirable fungi. Agqueous solutions of
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Table 1. Antibacterial effect of aqueous doum palm extracts as a zone of inhibition, on
the viability of some pathogenic and dairy spoilage bacteria.

pathogenic and dairy spoilage bacteria
Doum palm . oino-
concentutions Becillus Bacillus Micrococ-  E.coli  Suaph. eedome;  Tetlomer
subtilis  cerews cusluteus OISTHT aureus " o0 g Rasjioures- |
nosa cens

Crude extract (zone of inhibition in mm)

1% = » . 66116 7013 * "

% it 4021 7411 9:0.19 11£0.16 5+0.15 60.33

5% 5202 6028 84013 11022 144021 8021 11+0.32

8% 6:0.33 8033 124025 152031 17:0.26 102025 14=0.14

| Heated extract
" . 4017 * 6£0.14 6£0.17 * .
% . 6£029 7:0.14 8017 8019 * 420,17
B 4+041 7045 92032 142029 12:022 620.11 7:0.17
8% 6£028 84055 11£044 182042 162029 8:0.14 10+0.22
Autoclaved
exiract
1% . . i 8012 7+0.12 * *
1% * 7:033 62021 11018 9011 5:0.16 740.13
3% 540,52 9205 9032 1520.19 1320.19 720.18 10021
8% 76035 132046 13:041 172036 18033 9:0.32 110 36

* Inhibition zone is less than 4 mm.
Data represents Means of three replicates £ standard deviation

B. cereus B. subrilis Preudomonas aeruginosa E coli O15T:H7

Fig. |. Antibactenal activity of aqueous doum palm extracts on some pathogenic and
dairy spoilage bacteria.
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Table 2. Antifungal activity of aqueous doum palm extracts as a zone of inhibition, on

the viability of some undesirable fungi.
[ Undesirable fingi
e pe]m i : A",ﬁ : Fm_n.wu Fusarium Pen. Penicillium
trations Asp. niger fumiga- monilifo- i :
oxysporium  roqueforti  expansum
fus rum
Crude extract (zone of inhibition in mm)
1% L] = ® = *® L]
% " 611 = 6018 i 6£0.15
5% 7£031 817 5HL16 TH).24 T+0.19 0+).27
8% 102029 114031 6022 8+0.31 926 12£0.33
Heated extract
1% ® x * *® & L]
3% . 6=0.12 " oy - 5(.15 1
5% 28£031 8018 o029 6017 4. 14 820,33
8% 10029 104011 6H).35 7024 TH0.29 100,39
Autoclaved extract
1% . b . 5+0.19 = 5+0.27
3% 540.12 7#0.17  620.11 T+0.33 L 8+0.32
5% 8:0.19 10+0.33 7019 8+0.41 T+0.22 11£0.36
8% 124026 124029 9022 10,38 940,27 132041

* [nhibition zone is less than 5 mm.
Duata represents Means of three replicates + standard deviation

iR PR
S

i
Penicillium exparsum Penicillium
rogquefort
i : Aspergillus
niger

Fig. 2. Effect of different aqueous doum palm extracts concentrations on some spoilage fungi.
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crude doum palm (CCD), heated water
soluble doum palm extract (HCD), and
autoclaved water soluble doum palm ex-
tract (ACD) had antifungal effect on the
viability of all tested fungi. Also, antifun-
gal activity of all aqueous solutions of
doum palm gradually increased with the
increase of aqueous solutions concentra-
tions. Antifungal activity of heated aque-
ous solutions of doum palm was slightly
lower than the aqueous solutions of auto-
claved doum palm (CCD). While, aque-
ous solutions of autoclaved water soluble
doum palm extract (ACD) resulted in
slightly higher antifungal activity than the
crude and heated aqueous solutions. Fur-
thermore, the highest antifungal activity
of all aqueous solutions of doum palm
was against Penicillium expansum, As-
pergillus Fumigatus and Aspergillus ni-
ger followed by Fusarium oxysporium.
Crude and heated aqueous doum paim
extract showed the least antifungal activ-
ity against Fusarium moniliforum, and
Pen. roqueforti. The mechamsm of anti-
fungal action of the aqueous doum palm
fruit extracts is not clear.

These findings are in agreement with
Irebi, and Adedayo (1999) who found
that, aqueous extract of dormant fruits of
Hyphaene thebaica had significant anti-
fungal activity against a wide range of
fungal isolates including Candida albi-
cans, Microsporum gypseum, Trichophy-
ton rubrum, Mucor sp., Fusarium solani
and Aspergillus niger and the minimum
inhibitory concentrations of the extract
were in the range 3.1-25% vfv.. Also,
6.3% of doum palm extracts had antifun-
gal effects on Fusarium solani and As-
pergiflus niger and 3.1% of doum palm
extracts had antifimgal effects on The
dermatophytic fungi (Microsporum gyp-
seum and Trichophyton rubrum). While,

25% of doum palm extracts had effects
on Mucor sp. and Candida albicans

It could be concluded that the aqueous
doum palm fruit extracts proved to have
significant antibacterial and antifungal
activities against some undesirable
{pathogenic and dairy spoilage) bacteria
and fungi.

Invigorating effect

The determination of the best condi-
tions for the preparation of a probiotic
starter culture {composed solely of Bifi-
dobacterium fongum and Lactobacilius
acidophilus or Lactobacillus rhamnosus
or mesophilic starter cultures) which
might be suitable for making fermented
milk is critical if a consistently reliable
acid production and the highest viability
are to be achieved, especially because
bifidobacteria have strict requirements for
growth, Therefore, we determined
whether Bifidobacterium longum and
Lactobacillus acidophilus or Lactobacil-
lus rhamnosus or Mesophilic starter cul-
tures (Lactococcus lactis ssp. lactis, Lac-
tococcus lactis ssp. cremoris and Lacto-
coccus lactis ssp. lactis biovar. diacety-
lactis) required or benefited from the ad-
dition of aqueous solutions of doumn palm
[crude doum palm (CCD), heated water
soluble doum palm extract (HCD), and
autoclaved water soluble doum palm ex-
tract (ACD)] The growth and acid pro-
duction of all tested strains in skim milk
were affected by the addition of aqueous
solutions of doum palm.

The data in Tables (3, 4, 5 and 6)
show the effect of different concentra-
tions (1, 3, 5, and 8%) of aqueous solu-
tions of doum palm [crude doum paim
{CCD), heated water soluble doum palm
extract (HCD), and amoclaved water
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Table 3. Effect of aqueous doum palm extracts on viability and activity of yoghurt starter culiure along incubation period

(up to 6 h).

Doum palm Streptococeus count Lactobacillus count Titratable acidity
concentration Oh 2h  4h 6h oh 2h ah 6h  Oh 2h 4h  6h
Crude extract (Log cfivm?l) % Lactic acid

Control 6.63* 7.90° 822° 907 710° 860° 907 860° 016 045 068 0.87
1% 6.60" 7.80° 829 882 7.10° 861® 882 861' 017 043 069 085
3% ‘6,62 7.40° 8.14° 880 7.14° 838 880" 838 018 041 067 084
5% 6.54° 726" 808 871° 7.04° 824° 871° 824 019 038 063 082
8% 651> 697 7927 845" 688" 813" 845" 813 02 038 060 080
Heated extract
1% 666" 780" 820° 880" 7.10° 852° 880° 852° 017 038 065 088
3% 6.61° 7.49° 8.14° 883 714" 838 883 838 018 041 062 085
5% 664 7320 824® 876 7.11° 830 876* 830 0.19 042 061 082
8% 6.54° 7.20° 820 859" 695 802 859 802 02 043 059 08l
Autoclaved
extract
1% 6.50> 7.40% 8.30° 935" 730" 867 935° 867 017 036 067 084
3% 6.31° 7.52° 822 911> 734" 850" 911® 850" 0.18 038 063 0.81
5% 6.28° 7.40° 817° 890° 720 831° 890° 831% 019 040 061 079
8% 6.25° 7.15° 805° 875 699" 812 875 812° 021 041 060 079

SOIMYND 1517e1s AITEp U0 159ga 1y ued ununog

AB&4e Means values in the same column within treatment bearing different superscription are not significantly (P < 0.05). different
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Table 4. Effect of aqueous doum palm extracts on viability and activity of AB starier culture along incubation period (up to

6h).
Doum palm Bifidobacterium count Lactobacillus acidophilus count Titratable acidity
concentration Oh 2h 4h 6h Oh 2h 4h 6h Oh 2h 4h 6h
Crude extract (Log cfu/m?) % Lactic acid
Control 6.03° 6.4° 7.0 785 6.0° 648 724 789 016 034 050 0.72
1% 60° 652° 7.15°  7.99° 6.1 664° 743° 83 016 036 053 074
3% 609° 66° - 7.3 81°  613° 643 730° 811°- 016 036 054 072
5% 6.1° 6430 69" 7717 6.02° 64° 717 802° 017 038 054 0.75
8% 6.13" 638 6777  7.52° 6.06° 6357 685 7.71Y 018 036 052 073
Heated extract
1% 62"  66° 7.05¢ 78 621 68  740° 810° 015 033 061 072
3% 621° 674 7.0° 80° 625" 665° 754" 832" 016 035 062 074
5% 6.28° 6.51° 698 767 614" 642° 728 813" 0.17 033 061 0.71
8% 6.15 6.4¢ 6.84* 75 61° 630 70* 790° 019 032 059 0.70
Autoclaved
extract
1% 6.1° 67  7.3° 8.06° 6.15° 678 756 8.16° 016 036 055 074
3% 6.0° 6.8 745 825 61 677 76 825" 016 037 057 0.73
5% 6.03° 652° 1.1° 8.0° 62°  66° 741 809° 017 035 053 071
8% 60° 635¢ 678 77 60° 64° 701° 793 018 035 051 070

Abede Means values in the same cobumn within treatment bearing different superscription are not significantly (p<0.05) different

BL1
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Table 5. Effect of agqueous doum palm extracts on viability and activity of (BR) starter culture (Bifidobacterium and

Lactobacillus rhamnosus) along incubation period (up to 6h).

Doum palm Bifidobacterium count Lactobacillus count Titratable acidity
concentration oh 2h 4h 6h Oh 2h 4h 6h Oh 2h 4h  6h
Crud extract (Log cfu/ml) % Lactic acid
Control 6.1° 6.4° 72¢  79° 661 702  781° 867 016 036 052 081
1% ‘6.18°- 6.7° 75 83 652  7.43% - 795® 873 016 042 055 077
3% 6.13° 6.7 7.38° 8.12° 662" 7.16° 804® 884 017 043 058 0.76
5% 6.16° 66° 73 80 657 7.00° 811° 876 0.17 041 057 080
8% 62° 648" 716 78 65 6.90®° g0%® 860° 018 038 051 077
Heated extract
1% 6.28° 663° 743" 822° 655 684 798  86° 0.16 034 062 0.74
3% 6.15° 6577 73° 815 648 697 78®  88° 0.17 036 064 076
5% 6.3 647 7.22° 803% 635 685 80° 8.9° 0.17 038 066 075
8% 62" 659 7.03° 791° 6.6 677 767 85 0.18 033 061 071
Autoclaved
extract .
1% 6.36" 687" 751 811° 652 71* 716 8.9" 0.16 037 058 0.75
3% 6.18° 671° 7.40° 829" 648 73" 7.8° 897 017 039 061 072
5% 625" 679 73 802 638 . 711° 80® 879° 0.18 040 062 074
8% 6.27° 658" 7.11° 786" 640° 703 76 8.6° 0.19 035 060 070

SN 131re)s AITep uo 1003 Ay wied urumogq

Ab4A% Means values in the same column within treatment bearing different superscription are not significantly (p<0.05) different

6L1



$00Z (1)0 “D§ DuBy spewmay

Table 6. Effect of aqueons doum palm extracls on viability and activity of Mesophilic (Lactocceci) starter culture along

incubation period (up to 6h).
Doum palm Bifidobacterium count Lactococci count Titratable acidity
concentration 0h 2h 4h 6h Oh 2h 4h 6h Oh 2h 4h 6h
Cmd extract (Log cfu/ml) % Lactic acid
Control 621 6488 703 7789 603 6407 73° 864 016 03 056 070
1% 625° 6.75° 724° 818 4610 678 765 89 016 03 057 071
3% 630" 679 731 798 617" 682 772" 872 018 031 060 0.74
5% 6.26° 6.46° 1723 781° 607 665 758 841° 018 034 061 074
8% 6.18° 6.43% 702 7607 612° 6500 7.10° 8200 019 031 062 072
Heated extract
1% 6.26° 6.63 7.33° 801°® 618 660° 7.29° 872 0.15 033 065 0.72
3% 6.33%  6.57° 721° 8.02° 615 671° 74% 875 017 036 063 075
5% 623 647 7A1® 789 601° 660° 765° 857 017 034 065 073
8% 622 65° 7060 777 611° 6420 7329 8408 019 032 062 071
Autoclaved
extract
1% 6.40° 687 736~ 8100 6.2° 667 74 885" 017 035 062 0.73
3% 638 6.71b 745 811' 605 662° 7.26° 861° 017 036 060 071
5% 635"  679° 7.19* 795* 614® 650" 750° 850° 018 037 059 072
8% 631" 658 703 781° 60° 639° 730" 833 018 034 057 070

Abede Means values in the same column within treatment bearing different superscription are not significantly (p<0.05) different
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soluble doum palm extract (ACD)] on the
viability and activity of yoghurt, AB,
probioitic starter culture containing Bifi-
dobacterium longum and Lactobacillus
rhamnosus (BR), and mesophilic starter
cultures containing  Bifidobacterium
longum during incubation for 6 h. Table
(3) presents the effect of different con-
centrations of aqueous solutions of doum
palm on the viability and activity of yo-
ghurt starter cultures. Aqueous solutions
of doum palm had a slight effect on the
viability and activity of starter culture. L.
delbrueckii ss. bulgaricus count ranged
from 6.88 to 7.34 log ¢fu / ml in the be-
ginning of incubation and gradually in-
creased along the incubation and reached
the highest viability at the end of incuba-
tion.

The highest viability of L. delbrueckii
ss.  bulgaricus was found in yoghurt
starter culture without adding of aqueons
solutions of doum palm and the viability
decreased with the increase of aqueous
solutions of doum palm concentrations.
Also, aqueous solutions of doum palm
slightly affected on the viability of Str.
thermophilus. Autoclaved aqueous solu-
tions of doum palm caused a slight in-
crease in the viability of L. delbrueckii ss.
bulgaricus along incubation period com-
pared with control treatment.

Effect of aqueous solutions of doum
palm on the viability of probiotic starter
culture containing Bif longum and Lac-
tobacillus rhamnosus presented in Table
(4) shows that, Bifidobacterium longum
and Lactobacillus rhamnosus counts
slightly increased with the addition of 1,
3 and 5% agqueous solutions of doum
palm, and the viability decreased with the
increase of doum palm concentration
The titratable acidity development was
affected with the increase of doum palm

concentration to 8%. The addition of 1, 3,
and 5% doum palm extract caused in-
crease in the acidity, however it de-
creased with the addition of 8% of doum
paim extract. Also, aqueous solutions of
autoclaved doum palm exiracts had a
slight effect on increasing the viability of
starter culture when compared with con-
trol treatment. Furthermore, Bifidobacte-
ria and Lactobacillus rhamnosus counts
were higher than those of Bifidobacteria
and Lactobacillus acidophilus i the
presence of 3 and 5% of Aqueous solu-
tions of doum palm extracts.

Table (5) shows the effect of aqueous
solutions of doumn palm on the viability
and activity of AB starter culture (Bif.
longum and Lactobacillus acidophilus)
along the incubation period.

The wiability of Bif. longum and Lac-
tobacillus acidophilus slightly increased
with the addition of 1,3 and 5% aqueous
solutions of doum palm, as compared
with control treatment. On the other hand,
the addition of 8% aqueous solutions of
doum palm had a slight effect on the vi-
ability of Bif longum and Lactobacillus
acidophilus. Generally, the viability of
Bif. longum and Lactobacillus acidophi-
{us was higher than 7.7 log cfu/ ml for all
treatments.

Effect of aqueous solutions of doum
palm on the viability of mesophilic starter
culture containing Bif. longum and lacto-
coccl strains, presented in Table (6)
which shows that the viability of lacto-
cocet count were higher than 8.4 log cfu /
mi for all treatments. Also, the presence
of 1, 3 and 5% aqueous solutions of doum
palm caused a remarkable increase on the
viability of Lactococci and Bifidobacte-
rial counts. Furthermore, titratable acidity
increased gradually with increase of dif-
ferent aqueous solutions of doum palm
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concentrations till 5% of doum palm ex-
tract then decreased with the addition of
8% of aqueous doum palm extract.

Also, some of these strains are known
to be of antibacterial and some of anti-
fungal activity (Effat, 2000 and Batish et
af 1997},

It could be concluded that, the viabil-
ity of probiotic cultures Bif longum and
Lactobacilius rhamnosus in the presence
of 1, 3 and 5% aqueous solutions of doum
paim, was the highest among the other
starter cultures. Also, mesophilic starter
culture containing Bif. longum had higher
viability and the activity was higher with
the addition of 1, 3 and 5% aqueous solu-
tions of dourmn palm than the conirol
treatment.

In conclusion, for enhancement of
safety and long shelf for the neutraceuti-
cal dairy products, adding aqueous doum
palm extract at the rate of 3 - 5% could be
recommended.
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