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Effect of Dietary Lactobacillus, Medicinal Plants Extract, Herb Extract on the Laying
Performance, Cecal Microflora, Relative Organs Weight, Leucocyte Profiles in
Laying Hens against Salmonella gallinarum
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ABSTRACT The study was conducted to investigate the effect of dietary supplementation of Lactobacillus, medicinal plants
extract, and essential oil on laying performance, cecal microflora, relative organic weight, leucocyte profiles in laying hens
against Salmonella gallinarum. A total of 100 Hy-Line Brown laying hens of 65 weeks of age were assigned into 5 dietary
treatments supplemented with no antibiotic (negative control), antibiotic (positive control), Lactobacillus 0.1% (LB), medicinal
plants extract 100 ppm (MPE), herb extract 100 ppm (EO). After 7 days of treatment, the 20 hens in each treatment group
were divided into challenge group (n=10) and non-challenge group (n=10) for oral administration of Salmonella gallinarums,
and were maintained in the same dietary treatments for two additional weeks.

Laying hens were selected 20 by each treatment, splitting up into oral Salmonella group and nontreated group. The feeding trial
lasted for one weeks and Salmonella gallinarum was orally administered for two weeks. Egg production, egg weight, egg mass,
and feed conversion ratio were calculated and cecal microflora, relative organ, and blood were collected at the end of experiment.
Compared with the control, laying hens fed Lactobacillus, medical plant extract, and essential oil were not observed to change
of laying performance. Salmonella count increased significantly when Salmonella gallinarum was orally administered (P<0.05) but
coliform bacteria and Lactobacillus counts were not affected. The relative organs weight was not different in hens with oral
administration of Salmonella gallinarum and also in hens fed Lactobacillus, medical plant extract, and essential oil. H/L ratio was
not significantly different, but total leucocyte level was somewhat increased in the treatment with oral administration of Salmonella
gallinarum and more leucocyte increased in laying hens fed Lactobacillus, medical plant extract, and essential oil than control.
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= At 7o AL HoE el S A 3
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FEAE H AE FEEL AHAA AAER &4
12E 4 9lar, ol gk ¥F At SUkska ok
(Wang et al., 1998; Hernandez et al., 2004). ¢f821 & F&5
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Table 1. Formula and chemical composition of the basal diet

Laying hen diets

Corn 53.65
Soybean meal 18.25
Corn gluten meal 3.86
Wheat bran 11.27
Soybean oil 1.60
Limestone 9.35
Tricalcium phosphate 1.05
Salt 0.30
DL-Methionine 0.15
Lysin-HCI 0.02
Vitamin-mineral mixture' 0.50
Total 100.0
ME (kcal/kg) 2,700
Crude protein (%) 16.0
Methionine (%) 0.76
Calculated value
Lysine (%) 0.32
Ca (%) 3.80
Available P (%) 0.30

! Vitamin-mineral mixture provided following nutrients per kg of
diet: vitamin A, 15,000 IU; vitamin Ds;, 1,500 IU; vitamin E,
20.0 mg; vitamin Kj, 0.70 mg; vitamin By, 0.02 mg; niacin,
22.5 mg; thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3
mg; riboflavin, 5 mg; pantothenic acid, 25 mg; choline chloride,
175 mg; Mn, 60 mg; Zn, 45 mg; 1, 1.25 mg; Cu, 10.0 mg; Fe,
72 mg; Co, 2.5 mg.
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Table 2. Effect of dietary Lactobacillus, medicinal plants extract, herb extract on laying performance in laying hens against Salmonella

gallinarum (n=20)

Egg production  Egg weight Egg mass Feed intake
Challenge FCR
i %) &) (2/d) &)
X 63.8 65.5 41.8 102.8 2.46
NC
o} 61.7 653 40.3 97.8 243
X 65.4 64.7 423 105.4 2.49
PC
o} 64.2 64.5 414 102.5 248
x 62.7 65.1 40.8 103.5 2.54
LB
Treatments ©) 63.0 65.8 41.5 98.5 2.38
x 66.4 64.8 43.0 107.8 2.51
MPE
0 62.1 65.1 404 96.8 2.39
X 63.8 65.6 41.9 108.7 2.60
EO
O 60.4 65.3 394 101.6 2.58
SEM 0.56 0.13 0.54 1.28 0.02
Without Salmonella 64.4 65.1 42.0 105.6 2.52
Challenge
With Salmonella 62.3 65.2 40.6 99.4 245
NC 62.8 65.4 41.0 100.3 244
PC 64.8 64.6 41.9 103.9 248
Feed LB 62.9 65.5 41.1 101.0 2.46
MPE 64.3 65.0 41.7 102.3 245
EO 62.1 65.4 40.6 105.2 2.59
Challenge NS NS NS NS NS
Feed NS NS NS NS NS
Challenge x feed NS NS NS NS NS

NC, basal diet; PC, basal diet with virginiamycin 10 ppm + salinomycin 60 ppm; LB, Lactobacillus 0.1%; MPE, medicinal plants extract

100 ppm; EO, essential oil 100 ppm.
NS; no significant.
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Te 2 AlRE&o] FETkL Hugh v} glthHaddadin
et al, 1996). ==&+ Ma et al.(2005; 2007)S 9n|z} Et 2
FEE AR W HE7PF Alg A A FekS

ARG Sk oleh ge) 9, 4 % enlAd Sow

TAE SIS (Hong et al., 2001), AAEA|(Min et al.,
2004)5 7 FoAt AlgelA] Abghgo] g vlEl &
olsAl 7HAstdatta ek uh gt Cabuk(2006) ALE

1 kg F 24 ppme] 2| EFZE(E0) 7} A] Abghgo] Z7
Holeha sl s e A9 A td Avke 2 A7

-

= gute Ao g YyeElyon, ol AUt £ 2 A}
Rl oel 71917k Aom AdHT:

2_ oHAE LY O|ME 7=

74]01] Nt Salmonella gallinarum 73751 Al -2kt
&2 E(MPE), 21 & FZE(E0) H7hoi7F %7 v
o] mXE FaS Table 39| AAEIT}. Salmo-
AFFAE 73S, Salmonella 57} <]
1A Z7181 2.1 (P<0.05), coliform bacteria & -F-AHTE &

ol G2 vX A LAt} Salmonella gallinarum 7375

(2
Fﬂi

b=
=N _l°
o

nella gallinarum-=



Kang et

al. : Effect of Antibiotic Alternative Supplementation on Laying Performance in Laying Hens against Salmonella gallinarum

187

Table 3. Effect of dietary Lactobacillus, medicinal plants extract, herb extract on the cecal microflora in laying hens against Salmonella

gallinarum (n=5)

Cecum
Challenge
Coliform bacteria Salmonella spp. Lactic acid bacteria
—————————— logyo cfu/g content----------
X 7.143 6.985 8.576
NC
o} 7.150 8.174 8.405
X 7.082 6.690 8.523
PC
o} 7.100 8.004 8.335
X 6.965 6.580 8.665
LB
Treatments @) 7.258 8.112 8.880
X 7.220 6.854 8.514
MPE
o 7.218 8.053 8.822
X 7.252 6.714 8.542
EO
O 7.294 8.127 8.484
SEM 0.03 0.22 0.05
Without Salmonella 7.135 6.765" 8.564
Challenge
With Salmonella 7.204 8.093" 8.587
NC 7.147 7.580 8.490
PC 7.091 7.347 8.429
Feed LB 7.112 7.346 8.776
MPE 7.219 7.454 8.668
EO 7.280 7.419 8.513
Challenge NS P<0.05 NS
Feed NS NS NS
Challenge x feed NS NS NS

NC, basal diet; PC, basal diet with virginiamycin 10 ppm + salinomycin 60 ppm; LB, Lactobacillus 0.1%; MPE, medicinal plants extract

100 ppm; EO, essential oil 100 ppm.

*» Means with the different superscripts differ significantly (P<0.05).
NS: none significant.
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Table 4. Effect of dietary Lactobacillus, medicinal plants extract, herb extract on the relative organs weight in laying hens against
Salmonella gallinarum (n=10)

Challenge Liver Spleen Pancreas
---------- 2/100 g BW -
X 242 0.10 0.17
NC
O 2.59 0.15 0.19
X 2.46 0.11 0.19
PC
O 2.52 0.10 0.17
x 2.53 0.11 0.17
LB
Treatments ) 2.41 0.13 0.19
x 2.57 0.11 0.17
MPE
0 2.63 0.11 0.16
X 2.51 0.14 0.18
EO
O 2.67 0.11 0.16
SEM 0.09 0.01 0.01
Without Salmonella 2.50 0.11 0.18
Challenge
With Salmonella 2.56 0.12 0.17
NC 2.51 0.13 0.18
PC 2.49 0.11 0.18
Feed LB 247 0.12 0.18
MPE 2.60 0.11 0.17
EO 2.59 0.13 0.17
Challenge NS NS NS
Feed NS NS NS
Challenge x feed NS NS NS

NC, basal diet; PC, basal diet with virginiamycin 10 ppm + salinomycin 60 ppm; LB, Lactobacillus 0.1%; MPE, medicinal plants extract
100 ppm; EO, essential oil 100 ppm.
NS: none significant.
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Table 5. Effect of dietary Lactobacillus, medicinal plants extract, herb extract on the leucocyte profiles in laying hens against

Salmonella gallinarum (n=10)

White blood cell (K/uL)

Heterophil/Lymphocyte ratio

Challenge

4d 8d 14d Total 4d 8d 14d Total
X 17.04 13.93 10.43 13.80 0.33 0.16 0.13 0.21
ne @) 27.96 18.00 11.23 19.06 0.94 0.28 0.16 0.46
x 15.65 19.77 10.06 15.16 0.40 0.43 0.17 0.33
re o} 29.01 22.77 6.84 19.54 0.73 0.41 0.13 0.42
x 17.88 11.61 16.76 15.42 0.46 0.29 0.35 0.37
Treatments tB @) 28.26 18.06 19.25 21.86 0.72 0.35 0.30 0.46
X 20.92 13.03 12.51 15.49 0.45 0.24 0.19 0.29

MPE
@) 29.79 19.18 15.62 21.53 0.77 0.48 0.25 0.50
X 14.35 17.48 12.09 14.64 0.30 0.30 0.13 0.24
ko O 27.94 20.50 15.72 21.39 0.81 0.45 0.29 0.52
SEM 1.98 1.12 1.18 1.01 0.07 0.03 0.03 0.03
without Salmonella 17.17 15.16 12.37 14.90 0.39 0.28 0.19 0.29

Challenge

with Salmonella 28.59 19.70 13.73 20.68 0.79 0.39 0.23 0.47
NC 22.50 15.97 10.83 16.43 0.64 0.22 0.15 0.33
PC 2233 21.27 8.45 17.35 0.57 0.42 0.15 0.38
Feed LB 23.07 14.84 18.01 18.64 0.59 0.32 0.33 0.41
MPE 25.36 16.11 14.07 18.51 0.61 0.36 0.22 0.40
EO 21.15 18.99 13.91 18.01 0.56 0.38 0.21 0.38
Challenge NS NS NS NS NS NS NS NS
Feed NS NS NS NS NS NS NS NS
Challenge x feed NS NS NS NS NS NS NS NS

NC, basal diet; PC, basal diet with virginiamycin 10 ppm + salinomycin 60 ppm; LB, Lactobacillus 0.1%; MPE, medicinal plants extract

100 ppm; EO, essential oil 100 ppm.
NS: none significant.
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B A&L Salmonella gallinarum®| N3+ Lactobacillus,
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