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Therapeutic and antimicrobial growth
promoters (AGPs) uses of antibiotics have
been beneficial to prevent or to treat diseases
and to improve growth performance (Castanon,
2007).





AGPs work in part by decreasing the
microbial load in the gut.

Another explanation is associated with a

decrease in the intestinal mass (Henry et al.,
1987).





Risk of developing cross-resistance and
multiple antibiotic resistances in pathogenic

bacteria in both humans and poultry (Smith et
al., 2003; Castanon, 2007).





Many researchers are now focused on
identifying viable alternatives to antibiotics.

Several groups of these additives are in use
such as probiotics, prebiotics, synbiotic, and
essential oil.





Probiotics can be defined as individual or
groups of microorganisms (Fuller, 1989).

Probiotics display several ways of action:
1. antagonistic action.

2, competitive exclusion (CE).

3. competition for nutritious substances
(Patterson and Brukholder, 2003).





Generally, probiotics inhibit growth of
pathogenic bacteria by lowering the pH of the
digestive tract.





Probiotics effect on poultry performance is
well documented.

Reduction of risk of diseases (Mountozouris et
al., 2007).

Increase immune responsiveness during
periods of heat stress (Kabir et al., 2004).

Affected functional characteristics of
intestines (Yu et al., 2008; Yang et al., 2009).

Better BWG and FCR (Li et al.,, 2008), and
reduced mortality (Kabir et al., 2004) .





The DFM which was used in this experiment,
Primalac, is commercially available and

contains primarily Lactobacillus
acidophilus, Lactobacillus caset,
Bifidobacterium thermophilum and

Enterococcus faecium.
(Star Labs, Clarksdale, MO-U.S.A).





Determine the efficacy of supplementing
Primalac® as an alternative to Enramycin
under subclinical C. perfringens model.





Animals






Electrically heated batteries






Starter (0-16 d) Finisher (17-30 d)

Ingredients Treatment

1,2 &5 & 4 12&5 3 4*
Yellow corn 56.00 55.99 55.91 57.75 57.74 57.69
Soybean meal 36.10 36.10 36.10 34.0 34.0 34.0
Palm oil 3.80 3.80 3.80 4.80 4.80 4.80
Dicalcium phosphate 2.30 2.30 2.3 2.0 2.0 2.0
Ground limestone 0.72 0.72 0.72 0.64 0.64 0.64
Choline chloride 0.10 0.10 0.10 0.05 0.05 0.05
DL-methionine 0.23 0.23 0.23 0.16 0.16 0.16
L-lysine 0.15 0.15 0.15 - - -
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Vitamin premix* 0.25 0.25 0.25 0.25 0.25 0.25
Trace mineral mix? 0.05 0.05 0.05 0.05 0.05 0.05
Enramycin - 0.01 - 0.00 0.01 0.00
Primalac FG - - 0.09 - - 0.06
Total 100 100 100 100 100 100

Calculated analysis

ME, kcal/kg 3000 3000 3000 3100 3100 3100
Crude protein, % 22.0 22.0 22.0 21.0 21.0 21.0
Non phytate P, % 0.45 0.45 0.45 0.40 0.40 0.40
Calcium, % 1.0 1.0 1.0 0.9 0.9 0.9
Lysine, % 1.25 125 125 1.1 1.1 1.1

Methionine, % 0.55 0.55 0.55 047 047 047






T1 = unmedicated diet, unchallenged birds
(+CONT)

T2 = T1 + C. perfringens challenge (-CONT)
T3 = Enramycin 0.01% + challenge (ENRA)

T4 = PriMalac at 0.09% (starter) and 0.06%
feed (finisher) + challenge (PF)

T5 = PriMalac administered in water at
0.012% (starter) and 0.006% water (finisher) +
challenge (PW).





By using overdose of anticoccidial vaccine
namely Paracox-8 (10-fold dose) on d 16, on
d 18 and 20 chicks were gavaged with 1 ml of
a cocktail containing C. Perfringens
inoculations (4 x 108 CFU).

Culture of C. Perfringens was obtained
commercially (Micro Biologics, Cloud, MN-
U.S.A) for oral gavage of chicks.





FI and BWG were recorded weekly by pen
and FCR computed at 16 and 30 d.

At the end of the starter and finisher periods,
five birds per treatment were selected and
sampled for SI histology and microbiology.





SI: total weight and length, then was cut into
duodenum, jejunum and ileum and for each
part weight and length.

A sample (2 cm) was taken from the proximal
duodenum, jejunum and ileum for histology
measurements.





Sections of 535 mm were cut and stained with
haematoxylin and eosin.

Villi height and width were determined by
random measurement of 10 villi per section
by using Inverted Olympus Microscope
(Eyepiece: WH10X, Objective Lens: 4X) and
a PC-based image analysis system.










Ileal digesta contents were plated on
duplicate selective agar media for
enumeration of target bacterial groups.

C. perfringens was counted on tryptose
sulfite-cycloserine (TSC) agar (Oxoid
CM587).





Enterobacteriaceae were isolated on MacConkey
agar (Oxoiod CM7) after an incubation time of 24
h in an aerobic atmosphere at 37° (Garridol et
al., 2004).

Results were expressed as logio CFU/g of ileal
digesta.





All statistical analysis was performed using
the SAS (SAS, 2002-2003).

5 dietary treatments were arranged in 5
replications in a RCBD.

Means for measurements showing significant
differences in the analysis of variance were
tested using the PDIFF option.





Performance Results
()

Treatment
SEM
+CONT  -CONT  ENRA PF PW --
Performance (0-16 d) -
BWG (g) 479.2 481.2 515.2 507.2 483.8 +12.4
FI (g) 638.0 645.6 652.6 647.2 658.4 +19.0
FCR(g: g) 1.333 1.342 1.267 1.276 1.361 +0.03
Performance (17-30 d) -
BWG (g) 886.3 832.1 869.5 861.1 818.3 +26.9

Feed (g) 1489.6 1468.9 1432.5 1362.4 1354.0 +39.0 0.07

*

FCR (g: g)

Cumulative (0-30d)
BWG (g)

1.7182 1.7702 1.6562P 1.581P 1.6582b +0.04

1345.3 1313.3 1384.6 1368.2 1302.1 +32.7 NS

Feed (g) 2127.4 2114.5 2084.8 2009.1 2012.4 +37.9 NS

*

FCR(g: g) 1.5832P 1.6112 1.511b¢ 1.468¢ 1.547°b¢ +0.03






Parts Yield

O

Treatment
+CONT -CONT ENRA PF
Dressed yield (%) 70.9? 69.9" 70.82 70.92 70.22b +0.25
35.6 35.2 343 35.5 341 £0.52
Leg quarter (%)* 40.4 40.3 40.2 40.9 42.3 +0.72

Abdominal fat (%)

abcmeans in the row with different superscripts differ significantly (*/~ < 0.05)
!Breast and leg quarter were expressed as percentage of the carcass weight






Intestinal Morphology and Histology

O

Treatment
ENRA
89642 8315°¢ 8480P¢ 93132 8523bc +189






Ileal Bacterial CO@‘RS ati16 and 30 d

SEM

+CON -
ENRA PF PW
T CONT
Starter Mean (log,, CFU/ g)
C. perfringens 4.2 3.9 4.3 4.8 4.7 +0.18

Gram negative Bacilli 3.8 4.3 4.3 3.8 3.6 +0.28

Finisher

*¥¥*

C. perfringens

p*
NS
NS
NS

4.72 4.82 +0.22
Gram negative Bacilli

5.02 4.82 o0.0P
48 | 48 | 50| 49 | 46 | sous | NS
Vie ure e O1T Were p cd O DI'O

sbmeans in the row with different superscripts differ significantly (***P< 0.001, N.S: Not significant).






Birds challenged orally with C. perfringens
showed sub-clinical inflammatory responses
throughout the digestive system associated
with intestinal lesions and hemorrhages.





+CONT: SI






+CONT: SI
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-CONT: lesions in SI






-CONT: SI






-CONT: discarded carcass






-CONT: gizzard (inflammatory response)





















Overall FCR in PF was superior to all other
treatments (14 points improvement over the
—CONT).

PW was not an effective method in lowering
C. perfringens count and improving the
performance compared to PF.

Gut health and function, and ultimately
performance; can be improved by dietary
supplementation with DFM such as PF.











Performance and carcass characteristics
of finishing Black goat kids fed different
oil supplemented diets

J.M. Abo Omar; S. Squir and O. Naser
Faculty of Agriculture, Department of Animal Production, An Najah
National University, P. O. Box 707, Nablus, Palestine





The objective of this study was to:
Investigate the effects of adding:

Sesame oil (SES)

Sunflower oil (SUN) or Soybean oil (SOY)

to cereal grain-based diets on performance and
carcass characteristics of finishing black goat kids.





Table 1: Ingredient and chemical composition of experimental diets

Treatment?2 |SES |[SUN |SOY |SE
Nutrient

Dry matter 898 |904 [900 (0.3
Organic matter |833 |836 (835 |0.2
Crude protein  |179 |181 (180 |0.1
Ether extract® |40 (41 (41 |0.2
ADF 102 1103 (102 |0.3
aNDF 304 |308 [305 |0.2
Ash 65 |[65 |65 (0.1
ME, MJ/ kg? 8.50 |8.50 {8.50 (0.1

Treatment 2 SES |SUN |SOY |SE
Ingredient, g/kg

Yellow corn 121 123 (122 |0.2
Soybean meal 192 |191 (190 (0.1
Wheat bran 101 |99 100 |0.2
Wheat straw 100 {100 (98 (0.1
Ammonium chloride |3 3 3 -
DCP 10 |10 10 |-
Limestone 20 |20 20 |-
NaCl 3 3 3 0.01
Premix® 1 1 1 0.01
Fat 3 3 3 0.01
Barley 168 |169 (170 (0.2
Wheat 242 (242 (244 |0.2

SES: sesame ol
SUN: sunflower oil
SOY: soybean ol






Table 2: Performance and nutrient intakes of finishing male Black goat kids fed
diets containing different sources of fat

Treatment 2 SES |SUN |SOY |SEM | Supplemental oil effect
n 9 9 9

Initial weight, kg 194 [19.9 19.1 |0.88 0.43
Final weight, kg 41.4a [39.2b [40.1b ]0.90 0.05
Total gain, kg 22.0a |19.3b |21.0a [0.86 0.05
ADG, g/day 210a [184b [200.0a [12.5 0.05
Nutrient intake

Dry matter, g/day 1004a [956b [1008a [52.1 0.05
Organic matter, g/day 838a |798b [842a ([38.9 0.05
Crude protein, g/day 181.0a |172.0b [181.4a |8.00 0.05
Ether extract , g/day 41.2 139.2 41.3 ]1.80 0.21
aNeutral detergent fiber, g/day |306.2a [291.6b [307.4a [12.40 0.05
Acid detergent fiber, g/day 102.4 |97.5 |102.8 |32.70 0.13
ME, MJ/day® 853 |8.12 (856 ]0.980 0.41
FCR, g/g° 4.78b |[5.19a ([5.04a (0.200 0.05
ME efficiency® 24.6a |22.6b |23.3b (0.12 0.05

Within row, means with different letters (a and b) differ at ~<0.05.

aSES, SUN, and SQY refer to dietary treatments containing 30 g/kg sesame oil, 30 g/kg sunflower oil, and 30 g/kg soybean oil on DM basis,
respectively.

b Metabolizable energy based on tabular values (NRC, 1985).

¢ Feed conversion ratio =DM intake/ADG.

dEfficiency of ME use = (average daily gain/ME intake); g/MJ.





Table 3: Carcass, non-carcass components, and carcass cut weights of finishing male
Black goat kids fed different oils supplemented diets

Treatment @ SES |[SUN [SOY SEM | Supplemental oil effect
n 9 9 9

Fasting weight, kg 404 (39.2 (40.1 0.96 0.11
Hot carcass weight, kg 25.0a (23.9a [22.5b 1.34 0.05
Cold carcass weight, kg 24.5a (22.0b [20.7b 1.20 0.05
Dressing proportion® 0.61a [0.60a [0.56b 0.003 0.05
Carcass components, kg

Loin 392 |3.71 |3.82 0.002 0.20
Legs 8.01 [8.21 [8.54 0.003 0.18
Shoulder 10.19 [10.57 |9.83 0.032 0.24
Rack 3.53 |3.84 |[3.70 0.010 0.31

Non-carcass components, g

Head 2600 (2700 (2600 110.8 0.30
Lungs 460 |400 (500 28.9 0.56
Heart 200 |200 (200 10.8 0.38
Liver 1000a |900b |900b 34.4 0.05
Kidney 160 (200 |200 13.8 0.43
Kidney fat 50a |40b |38b 6.1 0.05
Mesenteric fat 200b |240a |245a 22.8 0.05
Notish g, means with different letj@S@QRd| ) QORR 4174008 212.7 0.05

TSES, SUN, and SOY refer o dietary treatments containing 30 g/kg sesame olil, 30 g/kg sunflower oil, and 30 g/kg soybean oil on DM
basis, respectively.
b Calculated as the hot-carcass weight proportion of fasted BW.





Table 4: Eye muscle dimensions of finishing male Black goat kids fed different oils supplemented

diets
Treatment 2 SES |SUN [SOY |SEM | Supplemental oil effect
n 9 9 9
Eye muscle width, mm |[63a |57b |[58b |3.4 0.05
Eye muscle depth, mm [34a |32b [31b |14 0.05
Rib-eye area, cm? 16a |13b |[12b |[1.9 0.05

Within row, means with different letters (a and b) differ at A<0.05.

8 SES, SUN, and SOY refer to dietary treatments containing 30 g/kg sesame oil, 30 g/kg sunflower oil, and 30 g/kg
soybean oil on DM basis, respectively.





Results:

1. kids fed SES or SOY supplemented diets consumed
more feed (i.e., dry matter (DM), organic matter (OM),
crude protein (CP), neutral detergent fiber (aNDF) and
gained more weight (P<0.05) than those fed the SUN
supplemented diet.

2. SES kids had higher feed conversion ratio (CR) and
metabolizable energy (ME) efficiency compared to kids
fed the other two types of oil.

3. Oil type had no effect on carcass components (i.e.,
loin, legs, shoulder, rack) average weights.





4. Liver and kidney fat were heavier (P<0.05) in kids fed
the SES supplemented diet compared to those fed the
SUN or SOY supplemented diets.

5. SES supplemented diet fed resulted in lighter (P<0.05)
mesenteric fat and total gastrointestinal weights
compared to that in kids fed the SUN or SOY
supplemented diets.

6. The eye muscle width and depth and rib eye area were
higher (P<0.05) in carcasses of kids fed the SES
supplemented diet.





Conclusions:

Results from this work showed the positive effects of
SES (a product of local industry) as a supplemental oil
on most of tested parameters, however, more
Investigation needed in regard to level of SES to be used

and the duration of feeding trial.
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