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UMMARY

flect of selected sugars on body weight,
ortality and the incidence and level of
jmonella enteritidis in cecal contents of broiler
jcks was studied. One hundred forty four, day
d broiler chicks were divided into 6 groups each
id 2 replicates of 12 chicks. Groups 1 and 2 were
ovided water only. Groups 3, 4, 5 and 6 were
ovided in drinking water 5% matose, lactose,
crose and dextrose, respectively slarting o day
.Groups 2-6 were challenged orally with 10° cfu
dmonella enteritidis at day 3 of age. At days 10,
) and 30 after challenge inoculation, body
cight, mortality and cecal contents of 4 chicks in
ich group were evaluated for the incidence of
dmonella enteritidis. The differences in body
cight between groups provided sugars and
mtrol groups were significantly higher at
'<0.05). Body weight in birds provided lactose
@s heavier than the birds provided other sugars.
here was no significant effect between groups
ovided sugars and control group in mortality
les. Salmonella enteritidis colonization of the
cal contents was significantly decreased
'<0.05) in chicks provided sugars. Lactose was
it most effective sugar regarding lowering
tlonization . Results show that providing sugars
) the drinking water of broiler chicks improvs

body weight and inhibit cecal colonization of

Salmonella enteritidis.

INTRODUCTION

Salmonella enteritidis (Se) in poultry has recently
emerged as a major public health concern (Anon,
1994a) . Chickens are widely reservoirs and
chicken products have been cited as a source of
human infection (Anon, 1994b). The number of
reported ourtbreaks of (Se) in chickens increased
dramatically in Jordan (Annual report, 1995,
Alshawabkeh and Yamani, 1996). The infeciton
in poultry may lead to contamination of broiler
carcasses during processing and increased when 4
Salmonella are introduced into the processing 4
facility in the intestinal tract and feces
contamination (Holmberg and Potter, 1984,
Houston, 1987). Reduction of Salmonella colonies
in the intestines of broiler chicks may greatly
reduce contamination of meat products and
carcasses during processing . Recent reports
indicated that the addition of carbohydrates
inhibited the adherence and prevented
colonization of bacteria to intestinal epithelial
cells. (Swanson, 1973, Ofek et al., 1975, Jones
and Freter, 1976, Oyofo et al., 1989 McHan et al.,
1989 McHan et al., 1991). In addition, (Oyofo et
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al., 1989) suggested that during the first 10 days .

of age of broiler chicks, the addition of
carbohydrates which are poorly digested by fowls,
to the drinking water inhibits colonization of
Salmonella typhimurium in the intestines. The
purpose of the present study was to determine the
selective sugars to be provided in the drinking
waler to reduce or inhibit intestinal colonization

by (Se) in broilers.
MATERIALS AND METHODS

Experimental Chicks:One hundred forty four,
one day-old Hubbard Salmonella free broiler
chicks were obtained from a commercial hatchery
in Jordan, and placed in electrically heated battery
brooders and umedicated feed and water were
provided ad libitum. Before use, the feed and
water were cultured for the presence of
Salmonella using a standard culture method
(Andrew et al., 1978.

Bacteria: Salmonella enteritidis isolate was

obtained form Animal Health Institute, Ministry
of Agriculture, Amman, Jordan. It was selected
for resistance to nalidixic acid at 20 ug/ml and
novobiocin at 25 ug/ml to inhibit the growth of
other bacteria.Challenge inocula were prepared
from selenite F broth cultures incubated at 37°C
for 24 hours (Old and Duguid, 1970). The
cultures were serially diluted to 106 cfu/0.25 ml in
sterile distilled water. The viable cell
concentration of the challenge inoculum was
confirmed by colony counts on brilliant green
agar (BGA) plates.
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Expermiental protocol:

The chicks were randomly allotted into Si% e
treatment groups of 12 chicks each, withy
replicates. Groups were treated as folows. Gry
1, unchallenged control. water only; Group)
challenged control, water only; Group
challenged , maltose in water; Group 4
challenged, lactose in water; Group 5, challengy
sucrose in water, Group 6, challenged , dextiy
in water, Group 1 and 2 received tap water, &j
the rest of the groups received 5% (w/v) of thg
particular sugar in tap water. Chicks in groups 2
were challenged per os on day 3 of the experimey
with 106 cfu of (Se) directly into the crop b
syringe; Drinking water containing sugars wa

prépared and replaced daily.

Reduction or Inhibition test:

At 10, 20 and 30 days after challenge inoculatios
4 chicks in each group were killed by cervicl
dislocation, and a portibn of each chicks cecd
contehts (0.2g) was collected aseptically. The
collected cecal contents were diluted 50-fold in
sterile distilled water, and a 0.1ml sample was
streaked onto (BGA) plates containing 2 g Suif
per 1000 ml media (Reusse and Meyer, 1972)
Plates were incubated at 37°C for 24 hours, and
resulting Salmonella colonies evaluated for
number of colony-forming units according to the
method of (Smith and Tucker, 1975). Typical
Salmonella colonies were confirmed by
biochemical tests on triple sugar iron agar and
lysine iron égar and serological tests with somatic
(0) antigens (1, 9, 12) and Flagellar (H) antigens
phase 1 (gm) and phase 2 (1, 7) (Cooper and
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Thoms, 1996). (Se) colony plate counts were
expressed as log. Plates were incubated at 37°C
for 24 hours, and the resulting Salmonella
colonies per gram of cecal contents were
calculated (Corrier et al., 1991).

Weight determination

Body weights of chicks in all groups were
measured on day 1 and days 10, 20 and 30 after
challenge inoculation to ascertain if the addition
of sugars to the drinking water had any effect on

growth.

Statistical analysis: Data were analyzed by
Chi-Square analysis using the SAS program
(Luginbake and Schlotzhaver, 1987). Students
t-test was used for separation of significantly
different means. Chi-square analysis was used for
percentage of colonization.

Results and discussions: Therc were no
significant differences between replicates in all
groups. Out of 24 broiler chicks per group, (Se)
colonized 22 chicks (91.7%) in the maltose
groups , 21 chicks (87.5%) in the sucrose group,
and 23 chicks (5.8%) in the dextrose group
(Table) . The lactose group showed the least
colonization in 16 chicks (66.7%). The (Se)
challenged control groups showed 100%
colonization, and the unchallenged control group
showed no colonization. Differences in
percentages of colonization were significantly
reduced at (P<0.05) (Table 1). Sugars are not
hydrolyzed or absorbed in the intestinal tract of
chickens and as much as 50% of ingested sugars
in poultry diets may be excreted unchanged.
Because of its slow digestion and absorption,
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sugars pass into the lower portions of the intestine
and ceca and are subsequently available for
fermentation (Alkinson et al., 1957, Pjescak,
1970, Morishita et al., 1982, Hume et al., 1992).
Decreasing (Se) colonization in the broiler chicks
provided sugars to the drinking water was
associated with the reduction in cecal pH, which
may have resulted form sugars fermentation in the
ceca. These data are similar to those reported
previously (Oyofo et al., 1989, DeLoach et al.,
1990. Corrier et al., 1991, Hume et al., 1992,
Tellez et al., 1993, Alshawabkeh, 1996, 1997).
There were no significant interactions of selected
sugars influencing body weight at 10 days after
challenge of broiler chicks that were given sugars
and challenged after 3 days of age (Table 1),
when compared with broiler chicks unchallenged
(control). At 20 days after challenge, birds that
received lactose were heavier than the birds
receiving maltose, sucrose, dextrose, challenged
control and unchallenged control groups. There
was no significant effect of groups that reccived
maltose, sucrose, dextrose and unchallenged
control but significant from those groups
challenged control (Table 1). At 30 days after
challenge birds that received lactose and maltose
The
differences in body weight were significant at
(p<0.05) (Table 1). There was no significant
effect of groups provided sugars and control

were heavier than the other groups.

group. The differences in mortality rates between
the different sugars were not significant (Table 1).
This is in contrast to the report of (Ammerman et
al., 1980 a, b, 1989), while (Waldroup et al.,
1993) that the addition of
fructooligosaccharides to nutritionally complete
broiler diets at 0.37% had little consistent effect

reportd
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on growth rate, feed utilization, mortality and
incidence or severity of salmonella contamination
of processed broiler carcasses. The results of the
effect of selected sugars on cecal colonization are
shown in Table 2 . Compared with the controls,
the mean number of (log10) (Se) recovered per
gram of cecal contents decreased in the chicks
treated with sugars. At day 10 after challenge, the
mean number (logl0) of Salmonella enteritidis
cells recovered from the cecal contents of control
groups was 6.2+0.6 whereas 5.87+0.8, 3.9+1.4,
5.95£0.57 and 5.93x1.2 for maltose, lactose,
sucreose and dextrose treated chicks, respectively.
At 20 and 30 days after challenge, there was a
highly significant (P values given in Table 2)

decrease in the number log10. (Se) recs,
from cecal contents of (reated chicks {{I‘
received lactose, maltose, sucrose and dtxr‘-:
The results support the conclusions of ,
researchers that addition of sugars incre}:
colonization resistance against variety 1
Salmonella serotypes (Corrier et al., 19%
Corrier et al., 1990b, DeLoach et al., 1990, 0""'1
et al., 1989, Corrier et al., 1991, Mchan et 4
1991, Alshawabkeh, 1996, 1997). Results of
present study indicate that adding sugars to
drinking water of broiler chicks significan,
decreases the number of Salmonella cecal culty,
positive chicks and cccal colonization

Salmonella enteritidis.

Table 1: Effect of selected sugars on Salmonella enteritidis colonization, body weight and mortality in

chicks.
Groups No. of  Colonization*
infected %
chicks
: /total
Unchallenged ~ 0/24 0.0
(control)
Challenged ~ 24/24 100°
(conirol)
Ciwllenged 22/24 91.7°
(maliose)
Challenged 16/24 66.7b
(lactose)
Challenged 21724 87:5°
(sucrose)
Challenged ~ 23/24 955 a
(dextrose)

Body Weight Moitalicy / total

davs/ g

No %

0.00

10 20 30
0.00/24 2

55T7a

351b 4.0024b '17.0

Gl3¢ 0.00/24a 0.00

626¢ 9.00

5662 - 4.00

1439a 330a 347a 4.00

* Number of chicks colonization by Salmonella enteritidis divided by the number of

chicks infected x 100.

Values in column followed by different letters differ significantly at (p<0.05).
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Table 2: Effect of selected sugars on Salmonella enteritidis colonization, of ceca of broiler chicks.

Groups Treatment Average Log means of S. enteritidis at days post
inoculation
10 20 30
1 Unchallenged 0.00+ 0.0 0.0+ 0.0 0.0:00
) Challenged 6.20+0.6* 6.01+0.5° 5.94+0.41°
3 Challenge(Maltose) 5.8740.8 * 5.30:0.6" 4.914032"
4 ‘ Challenged(lactosc) 7 3.90+1.4° 3.140.35° 2.86+0.43°¢
5 Challenged(Sucrose) 5.9540.57* 5.13£0.22° 4.53%0.51°
6 Challenged(Dexirosc) 5.93+1.20° 5.0140.35° 4.41£0.48"

Values the mean = standard error of the mean of 24 broiler in each treatment Values
followed by different lower-case letters are significantly different (P<0.01)
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