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Introduction

The present study aimed to evaluate the effects of the commercial probiotic Parsilact® on
performance indices, egg quality, ileal microbial population, intestinal morphology, and blood
biochemical parameters in 75-week-old high- and low-producing laying hens. Maintaining
high egg production is important for economic efficiency, while production commonly declines
as laying hens age. Therefore, nutritional strategies such as probiotics may help support
gastrointestinal health and productive performance, particularly in low-producing hens.

Material and Methods

During the first phase of the study, egg production was recorded for 30 days in 870 Shaver
laying hens to identify high- and low-producing birds. Based on their production performance,
48 hens were selected and allocated to high- and low-producing groups, with 24 hens in each
group. Each production group was then divided into two subgroups, resulting in four
experimental treatments in a completely randomized block design using a 2 x 2 factorial
arrangement: T1, high-producing control; T2, high-producing hens receiving Parsilact®
(100g/T Feed); T3, low-producing control; and T4, low-producing hens receiving Parsilact®
(100g/T Feed). Performance indices, egg quality traits, ileal microbial populations, intestinal
morphology, and blood biochemical parameters were subsequently measured and evaluated.

Result and Discussion

The results showed that production percentage and egg mass were significantly higher in high-
producing hens than in low-producing hens (P<0.05). The relative albumen weight was also
significantly greater in high-producing hens. In contrast to expectations, the population of
Lactobacillus was significantly higher in the control groups than in hens receiving Parsilact®.
Comparisons between production levels showed that high-producing hens had lower glucose
and HDL concentrations but higher triglyceride concentrations than low-producing hens. A
significant interaction was also observed for egg weight, with the high-producing control group
showing a higher mean egg weight than the other treatments. Moreover, low-producing hens
receiving Parsilact® had higher cholesterol concentrations than high-producing hens receiving
Parsilact®, whereas the high-producing control group had higher triglyceride concentrations
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than the other three treatments. Thiol concentration was significantly higher in high-producing
hens receiving Parsilact® than in the high-producing control and low-producing Parsilact
groups. Overall, Parsilact® did not significantly improve the performance indices of low-
producing hens, which may be related to the advanced age and limited physiological production
potential of the birds.

Conclusion

The findings indicate that production status substantially influences the response of laying hens
to probiotic supplementation and their blood biochemical profile. Under the conditions of this
study, Parsilact® did not significantly improve the performance of 75-week-old low-producing
laying hens, possibly because of the advanced age of the birds. Furthermore, Parsilact® was
associated with a significant reduction in Lactobacillus populations. The higher glucose
concentration observed in low-producing hens, compared with high-producing hens, may
indicate greater glucose utilization or metabolism in high-producing birds.
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! lactobacillus salivarius

2 Bacillus subtilis

? Bacillus licheniformis

4 Lactobacillus acidophilus
7 Pediococcus acidilactici
¢ bacillus coagulans

7 enterococcus faecium

& lactobacillus rhamnosus
? lactobacillus plantarum
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Table 1 - Ingredients and chemical composition of the diet

St pl
Ingredients
&y % 58.89
Corn
bgw dllus % 21.50
Soybean meal
b5 ol dlus % 2.00
Sunflower meal
pAS gaas % 3.00
Wheat bran
owgse Jl g % 0.19
DL-Methionine
SIS pdgS % 0.06
Choline Chloride
Slbnd S (63 % 1.00
Dicalcium Phosphate
ol Sl % 12.20
Calcium Carbonate
o Ol S % 0.25
Sodium Bicarbonate
ol % 0.19

Salt



el g JoSo % 0.25
Vitamin Supplement*

H Sdxe JoSo % 0.25
Mineral Supplement**
Vooo jkud % 0.04
Phytase 1000
(cs)onssS % 0.20
Bulking Agent (Zeolite)
o Slge 3T
Nutrient Analysis
&5 Kcal/kg 2670
Energy
Pl Cpigp % 15.80
Crude Protein
(wan JB) o3 % 0.74
Lysine (digestible)
(i JB) ogeie % 0.42
Methionine (digestible)
(e LB) it gt % 0.65
Methionine + Cysteine (digestible)
(e JB) iz % 0.51
Threonine (digestible)
(wan JB) By 5 % 0.16
Tryptophan (digestible)
ol % 4.25
Calcium
OPFad yd yhud % 0.42
Available Phosphorus
o2 % 0.17
Sodium
e % 0.17
Chlorine
oSl Joles meq/kg 200
DCAB
s % 3.15
Fiber
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*Vitamin supplement containing: Vitamin A = 4,000,000 1U/kg, Vitamin D3 = 1,000,000 [U/kg, Vitamin E = 8,000 IU/kg,
Vitamin K3 = 1,200 mg/kg, Vitamin B1 = 800 mg/kg, Vitamin B2 = 2,000 mg/kg, Vitamin B3 = 16,000 mg/kg, Vitamin B5
= 4,800 mg/kg, Vitamin B6 = 2,000 mg/kg, Vitamin B9 =300 mg/kg, Vitamin B12 = 6 mg/kg, Biotin = 20 mg/kg,
Antioxidant = 1,000 mg/kg

**Mineral supplement containing: Manganese = 28,000 mg/kg, Zinc = 24,000 mg/kg, Copper = 3,200 mg/kg, lodine = 400
mg/kg, Selenium = 100 mg/kg, Cobalt = 60 mg/kg, Iron = 24,000 mg/kg.
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Table 2 - Effect of experimental treatments on performance indicators

Meaon ol oSke Glegoiy okl o Ooke ki oy
Egg Er oS Ero o5 (%) 09 Sy Feed
Production (5 ;145 (r5) (pS)S1,ss  conversion

(%) ratio




Average  Eggmass Finisher  Average
egg (2) weight feed
weight (2) intake (g)
(8)
Somgp
Probiotics
sals 83.49 63.44 52.99 1674 108.9 2.09
Control
eSY b 83.33 62.76 52.15 1669 108.3 2.88
Parsilact
SEM 0.9621 0.081 0.612 24.71 0.322 0.150
P-Value 0.9794 0.1010 0.7867 0.9551 0.6744 0.2988
Mg Gl
Production
Rate
ey 86.172 63.35 56.072 1662 108.5 1.96
High
production
Mg aS 72.720 62.85 48.78° 1680 108.7 3.01
low
production
SEM 0.9621 0.081 0.612 24.71 0.322 0.150
P-Value 0.0394 0.2185 0.0281 0.8365 0.8809 0.1747
elize 1
Interaction
Mg g dals 86.36 64.14* 55.42 1605 107.3 2.02
High
production
control
cSY oyl 90.65 62.57° 56.72 1720 110.6 1.93
SpY
Persilact
high
production
Mg oS dnls 80.55 62.75° 50.56 1743 109.8 2.18
Low
production
control
SY oyl 64.64 62.96° 46.66 1618 106.9 3.83
W oS
Persilact
low
production
SEM 1.924 0.163 1.225 49.42 0.645 0.301
P-Value 0.3003 0.0366 0.4089 0.2037 0.0761 0.2614

il e (P<005) L;)Loi Gglay oaimd L (ygtw ) aldie yu J”>:a-b

a-b: Means with the same column indicated by different letters are significantly different (P<0.05).
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Table 3 - Effect of experimental treatments on egg quality indicators

sl >l 09 Cwlbrs (:S0ke asld adld S 0js S Ody e 09
Haug  opase (M) sy, S8 owesd] Ly oghus 0);
h. Specific Egg shell Shape Album Relativ  Relativ  Relativ
Units  gravity thickness index in e shell e e yolk
(micrometer index  weight albume weight
s) n
weight
S
Probiotics
aals 87.46 1.078 381.0 77.46 8.61 13.56 53.60 27.26
Control
eSY o)y 88.58 1.083 389.5  65.99 9.26 14.45 56.29 33.22
Parsilact
SEM 0.377 0.001 1.615 0.123 0.106 0.082 0.157 0.680
P-Value  0.682 0.1571 0.4830 0.1897 0.4079 0.1641 0.0570 0.2464
1
Mg Ol
Productio
n Rate
Mgy 88.45 1.081 386.3  73.14 9.03 14.00  56.69* 30.05
High
producti
on
Mg aS 86.37 1.078 375.8  79.50 8.51 14.10  52.58° 28.32
low
producti
on
SEM 0.377 0.001 1.651  0.123 0.106 0.082 0.157 0.680
P-Value  0.096 0.7350 0.1930 0.5230 0.0821 0.5713  0.0147  0.5928
6
Jilize 1
Interactio
n
JORTNR 90.79 1.076 374.8°  77.21 9.52 13.62 56.32 26.73
Mg
High
producti
on
control
eSY oy 90.26 1.084 412.22*  79.54 9.84 14.05 57.06 36.39
Mgin
Persilact
high
producti
on
oS als 84.13 1.080 387.2%  77.71 7.69 13.50 50.88 27.78
Mg
Low
producti
on

control



ceSY b 86.89 1.083 366.8°  77.86 8.68 14.85 55.12 30.05
g oS
Persilact
low
producti
on
SEM
P-Value 0.549 0.5740

0.754 0.003 3302 0.247 0.213 0.164 0.314 1.361
0.0393  0.2490 0.6607 0.4458 0.1815 0.4589

3L oo (P<0.05) (gylol coglis osim (L gty p> b pé B9 >i8-D

a-b: Means with the same column indicated by different letters are significantly different (P<0.05).
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Table 4 - Effect of experimental treatments on the microbial population of the gastrointestinal tract

55 gy obsSY
E.Coli Lactobacillus
(cfu/g) (cfu/g)
Sgg
Probiotics
Jals 4.66 6.88?
Control
eSY b 4.26 6.21°
Parsilact
SEM 0.128 0.069
P-Value 0.2841 0.0268
Mg e
Production Rate
Mgy 441 6.49
High
production
g5 oS 4.51 6.61
low
production
SEM 0.128 0.069
P-Value 0.7900 0.6416
Jiza 3
Interaction
My sals 4.74 6.94
High
production
control
eSY by 4.09 6.04

Mgy



Persilact
high
production
gi oS wals 4.58 6.83

Low
production
control
oS eSY L)y 4.44
Mg
Persilact
low

production
SEM 0.257 0.138

P-Value 0.4875 0.3762
23 o (P<0.05) (o)l cglis onimd (Uis gt b 3 4l pué g >1@-D

6.39

a-b: Means with the same column indicated by different letters are significantly different (P<0.05).
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Table 5- Effect of experimental treatments on ileum morphology

indde iroPs S oe wpmlod  Ges 4y b g colus
Villi Villi Crypt Muscle S in
length width (um)depth  diameter vI/Cd Villi
(hm) (wm) (wm) (um) Surface
(mm?)area
Sgn9n
Probiotics
aals 243.1 64.91 47.36 71.81 5.51 0.050
Control
eSY L)l 198.5 74.63 53.28 74.90 3.73 0.047
Parsilact
SEM 2.733 1.71 1.712 2.725 0.122 0.001
P-Value 0.0507 0.4408 0.4906 0.8753 0.0748 0.5998
g ol
Production
Rate
sy 191.9 75.73 55.55 87.85 4.41 0.046
High
production
Mg oS 211.6 63.25 48.03 71.48 4.45 0.042
low
production
SEM 2.733 1.71 1.172 2.725 0.122 0.001
P-Value 0.5466 0.1600 0.8606 0.9466 0.7266 0.5318
iz I
Interaction
230.1 74.86 45.10 73.16 5.83 0.056

Mg aald



High
production
control
eSY oy 199.5 83.36 54.03 74.86 3.73 0.053

Mgy
Persilact
high
production
Mg oS dals 256.1 83.36 54.03 70.46 5.20 0.044

Low
production
control
oS eSY oyl 197.5 65.9 52.53 74.93 3.73 0.042

My

Persilact low
production
SEM 5.467 3.428 2.345 5.451 0.245 0.002
P-Value 0.4823 0.9193 0.7232 0.9435 0.7333 0.5938

23 o (P<0.05) (ol cglis onimd lts gt o aliie yé g i@-D

a-b: Means with the same column indicated by different letters are significantly different (P<0.05).
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o dnjlags Mize 31 3 (P<0.05) o o5 155 o5 ok & Coam |y (555 515 5 HDL iy
(P<0.05)sl> lis Wdgiyy <Y (qu)ly Hlod & Comad |y gyl Jg S (g lolime jsbo a5 o5 <8V o)y
Wls jled piomen (P<0.05)aly (lis )05 jlad dw & G |y (g ytdin b jundlS 5 (e Wy 0l Hlos
S LS a5 o8 CSY ()l 5 Mg alS slales 4 s |y it Jo5 (gyblse yob 4 Ay oS
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Table 6- Effect of experimental treatments on blood indices



IDL  HDL &5 Jomds  Jw 55 wode  wem

(mg/dl)  (mg/dl) s  Chol Tiol Glu x| KW{
TG (mgd) (umol) (mgd) MDA e
(mg/dl) (umoll)  SOD
(u/m
Ssngn
Probiotics
sals 7.58 17.16 853.2 94.50 41.56 222.0 12.25 4.24
Control
eSY b 8.00 18.58 738.0 100.3 31.45 225.1 22.55 4.33
Parsilact
SEM 0.140 0.173 8.677 0.504 0.660 2.925 0.988 0.058
P-Value 0.4205 0.2769 0.0968 0.1391 0.0627 0.7296  0.1762  0.8452
Mg e
Production
Rate
Myip 7.75 16.33° 897.72 96.50 34.82 210.1° 23.29 4.16
High
production
My oS 7.83 19.41*  693.5° 98.33 38.19 237.0° 11.51 441
low
production
SEM 0.140 0.193 8.677 0.504 0.660 2.925 0.988 0.058
P-Value 0.8690 0.0372 0.0115 0.6161 0.4851 0.0186 0.1292 0.561
Jlae I
Interaction
Myi  als 8.00 16.00 1066* 100.6*®  30.70° 201.0 19.40 4.01
High
production
control
eSY b 7.16 16.66 729.0° 92.33¢ 38.94 219.3 27.12 431
RV
Persilact
high
production
Mgi oS als 7.50 18.33 729.0>  88.33b 52.422 243.0 5.107 4.48
Low
production
control
SY b 8.50 20.50 747.0° 108.32 23.96P 231.0 17.92 4.34
g oS
Persilact
low
production

SEM 0.281 0.346 17.35 1.008 1.320 5.850 1.976 0.116
P-Value 0.1018  0.5523 0.007 0.0049 0.005 0.1285 0.7234  0.6041
3L o (P<0.05) (oylol gl onims (i gty p> aliie pé B9 >i8-D

a-b: Means with the same column indicated by different letters are significantly different (P<0.05).

&

-

055 Mg g IS 055 05k & Wlools (LS ¢ purejpdiize (plewl elipe (cplewl Jlo Glgis a4 le3)S
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