[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOI: 10.61186/rap.16.1.15 ]

Research on Animal Production, Vol. 16, Issue 1, 2025 p: 15-24

Research Paper

The Effect of The Use of Multicomponent Binder Toxin on Performance,
Liver Condition and Quantitative and Qualitative Traits of Eggs at The End
of The Production Period of Laying Hens

Arash Hadavi‘and Farogh Kargar?

1- Ph.D Graduate in Poultry Nutrition, Department of Animal Science, Faculty of Agriculture, Ferdowsi University
of Mashhad, Mashhad, Iran
2- Ph.D Candidate in Poultry Nutrition, Department of Animal Science, Faculty of Agriculture, Ferdowsi University
of Mashhad, Mashhad, Iran, (Corresponding author: Faroghka@gmail.com)

Received: 09 April, 2024 Revised: 03 August, 2024 Accepted: 18 September, 2024

Extended Abstract

Background: As the age of laying hens increases, the percentage of diseases such as fatty liver
and osteoporosis increases, which is accompanied by a decrease in reproductive performance.
Fatty liver disease is one of the major problems in rearing laying hens at the end of the period,
which is associated with a sharp decrease in production. For this purpose, toxin binder is used in
order to increase the digestibility and prevent the adverse effects of toxins on the liver. The use
of multi-component toxin binder can have more effects on the elimination of toxins. Many studies
have evaluated the positive use of herbal compounds such as milk thistle, chicory powder,
turmeric, and artichoke as toxin binders in the diet. This experiment was designed to investigate
the effects of Bentomax Herbal Chitica toxin binder, which contains a combination of two
medicinal plants (thyme and Silybum marianum), yeast cell wall (beta-glucan and mannan
oligosaccharide), and aluminosilicate compounds, on performance traits, fatty liver syndrome,
and egg quantitative and qualitative traits in late-stage production of high-line w80 laying hens.
Methods: In order to investigate the effect of different levels of multicomponent binder toxin on
yield, quantitative and qualitative egg traits and fatty liver status in laying hens at the end of the
production period, an experiment was designed, in which 630 laying hens of high-line W80 strain
in 5 treatments and 6 repetitions and 21 pieces in each repetition were divided in a completely
random design. The experimental treatments included 1- control, and from 2 to 5, respectively:
0.5, 1, 1.5 and 2 g/kg binder toxin. The test period included two weeks of equalization and record
taking to equalize the treatments and two 28-day periods from 87-91 weeks and 92-95 weeks. On

the last day of the experiment, one bird was randomly selected from each replicate, and after
weighing, it was euthanized. The internal organs (liver, abdominal fat, spleen, gallbladder, and
pancreas) were separated and weighed separately using a digital scale with an accuracy of 0.01 g
and their percentages relative to body weight were calculated. Fatty liver was scored from 0 to 5.
Liver hemorrhage was also scored based on 0 to 3, with a score of 0 indicating no bleeding, a
score of 1 indicating a maximum of 10 blood spots, a score of 2 indicating more than 10 blood
spots, and a score of 3 indicating obvious bleeding. To measure the activity of liver enzymes, a
piece was selected from each replicate at the end of the period and a blood sample was obtained
from the wing vein and immediately centrifuged at 3000 rpm for 10 minutes serum was separated
and the samples were stored at a temperature of minus 20 degrees. An autoanalyzer was used to
measure the activity of alanine aminotransferase, aspartate aminotransferase, and alkaline
phosphatase enzymes.

Results: The results of this experiment showed that the addition of levels of 0.5, 1, 1.5 and 2 g/kg
of multicomponent binder toxin caused a significant decrease in feed consumption and feed
conversion ratio compared to the control group. The percentage of egg production at 92-95 weeks
in the group receiving 1.5 g/kg toxin binder was significantly higher than the control group. The
eggshell percentage was significantly higher in the groups receiving Binder toxin than in the
control group. The egg yolk percentage was also lower in the group receiving 2 g/kg of binder
toxin than the control group. The percentage of liver and abdominal fat decreased under the
influence of the experimental treatments compared to the control group. The liver color index in
the groups receiving binder toxin was significantly higher than the control group, and the bleeding
index was lower than the control group. Liver enzymes (alanine aminotransferase, aspartate
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aminotransferase and alkaline phosphatase) in the blood significantly decreased in the groups fed
with multicomponent binder toxin compared to the control group.

Conclusion: Adding levels of 0.5, 1, 1.5, and 2 g/kg of multicomponent toxin binder significantly
reduced feed intake and feed conversion ratio compared to the control group. The percentage of
egg production in the second experimental period (92-95 weeks) in the group receiving 1.5 g/kg
of multicomponent toxin binder was significantly higher than the control group. The percentage
of eggshells was significantly higher in the groups receiving toxin binder than in the control
group. The percentage of egg yolk was also lower in the group receiving 2 g/kg of
multicomponent toxin binder than in the control group. The percentage of liver and abdominal fat
relative to body weight decreased under the influence of experimental treatments compared to the
control group. The liver color index in the groups receiving multicomponent toxin binder was
significantly higher than the control group, and the liver hemorrhage or ulcer index was also lower
than the control group. The activity of liver enzymes (alanine aminotransferase, aspartate
aminotransferase, and alkaline phosphatase) in the blood was significantly reduced in the groups
fed with multicomponent toxin binder compared to the control group. In general, the use of toxin
binder had favorable effects on performance, quantitative egg traits, and fatty liver indices, and
the best effects were related to the groups receiving 1 and 1.5 g/kg of multicomponent toxin
binder. The use of toxin binder had favorable effects on performance, quantitative and qualitative
egq traits and fatty liver indices, and the best effects were related to the groups receiving 1 and
1.5 g/kg of multicomponent toxin binder.

Keywords: Fatty Liver, Laying Hens, Multicomponent Binder Toxin, Quantitative and
Quialitative traits.
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Table 2. The effect of different levels of multicomponent binder toxin on performance traits in laying hens

@B s caps (p5184039)) (s &3m0 (p5) Shys> e Pt oS5
Feed conversion ratio Egg Production (gr/hen/day) Feed Intake (gr) (PSS 2 p)S)
i DAY cn AY 10-4Y V-AY aa-ay cin Ay o
aa A0 e - £ S S e A Toxin Binder treatment
A S o A S
e wee Week week Week wee
2.042 2.018 52.33 52.67 106.5% 106.007™ Control 1
1.96% 1.98% 53.83 53.84 105.5% 106.672 0.5 2
1.92° 1.97%® 53.67 53.17 103.17° 104.83%® 1 3
1.93° 1.96% 54.17 53.17 104.5% 104.33® 15 4
1.90° 1.92° 54.17 53.67 103.00° 103.17° 2 5
0.023 0.020 0.572 0.498 0.525 0.713 SEM
0.0036 0.0498 0.1698 0.4995 0.0002 0.0162 Sl e o
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b |n the above table, the English numbers show a significant difference.

15 BL S oMol a5 v (glaog S 4 o §popSS
Eronsd diwgy Cuobus iulisl (Zhao et al., 2021)
A wyiwd g b CablB )58l 4 S8 ey Sl o
Devegowda, & ) ail oy D polig 5 youd couulS
S Loy S ssGl 299 (Ravikiran, 2008
O (2ol I edlatul 5 95 0 £repSS dlug
ul.uf)) 5)4.5;9 o)‘%) ‘m‘“lg D3 9 E 9 A Lngw.aL)9
Sl gl oSy iludbins b g 5 2lS
Bgdion (ol i Cogl o g (25 1) Ogllal
odol Cuwddy ls (Devegowda & Ravikiran, 2008)
5 oolatwl g cuily Casllee 4ubiS Gldllas b adllae oyl yo
.))5\1@& » U.»9llm ub)l 0>y odlaswl d)90 dtm)..\»b
Kim et al, 2019; Bzducha-Wrdbel et ) cusly sy

al, 2019)

Sz il oSy iz gobw (ol (slaoy ]

J9i 3 ErenPS (g 9 Ay Calid g dod p (S
oS o5 iz gglaw a8 0l LS pol Lcaslodds o )l55 Y
B (e A95 E oS (139 2 Sy Sl (S N Al
(‘_;i.m ‘\Y—‘\a) UMJLO)‘ £93 0)9d )-.) &)Ap?!) J.JJ95 o yd
Ssime yobdr (S Nz ol e 5 £ S 5hS 3 p5V/0
Coolus bl aali 09,5 3l (g §ropt Mg duoyd
oS il (slaog )3 50 iulejl pgd 050 13 & peeST diwg
039 g LS 095 | il (63 dne jobodr HA0L (S 55
PS8 phll bl b ot Erepss
Sl ploal Ye¥y J o LK g &l a5 (slaslllae
cos 803 sl pe 13 |y Jsho yoze o)l923 5 Cuigin
rst BL uS g 0,50 05l -1 |y i
ssbds Jolo jo5e 0)led g9 Cuigin 4wl plis oS
WP 203 g & oS gy Cualis il el (gl e


http://dx.doi.org/10.61186/rap.16.1.15
http://rap.sanru.ac.ir/article-1-1434-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOI: 10.61186/rap.16.1.15 ]

AR

S5 39,6 5 g3 b))

VEF /Y ojlouis [pmd 3l Jlo (ools Slides sla yingss

_ 035 (sla 0 )3 Er0p35 o5 Dlho p (G A ity (S 9 hlieo shaw 1Y Jpue
Table 3. The effect of different levels of multicomponent binder toxin on egg quantitative traits in laying hens

EropS 039 (o9)Ss0) gy Cunlsns (12)3) &rop55 M55
Egg weight shell thickness(um) Egg production (%)
s s s e e €. Pl oS $
e -y Sua V-AY (Sme A0y Sue AV-AY Sue 0-4Y Saie )-AY P o
92-95 87-91 92-95 87-91 92-95 87-91 Proe 2e Treatment
Week week Week week Week week TOE((;P/bklg)def
65.77 65.88 3950 305° 74.63° 75.16 control 1
65.97 65.72 4128 401 76.62% 75.34 0.5 2
66.55 67.08 416° 411b? 76.59%° 76.97 1 3
66.07 66.59 419° 410 77.032 76.38 15 4
66.98 66.85 413° 413° 76.47® 75.64 2 5
0.677 0.613 2.153 2.322 0.540 0.532 SEM
0.5689 0.4479 0.0001 0.0001 0.0358 0.1218 e
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Table 4. The effect of different levels of multicomponent binder toxin on egg qualitative traits in laying hens

(Ao ) odutian (duo ) 03,3 Koy Ao yd
Albumen (%) Yolk (%) Shell thickness (%)
G S G . o Cus Pl S
a0y (S WAV S0 (S VAV (S -AY Sae O-AY i s s
92-95 87-91 92-95 87-91 92-95 87-91 PSS e Treatrient
Week week Week week Week week To?égbkg)def
60.74 60.69 27.07° 27.03® 12.19 12.29 control 1
61.62 6187 27.42° 27.55% 10.95 10.58 0.5 2
60.51 59.98 26.75® 26.53* 12.74 13.49 1 3
61.51 61.98 26.65® 26.85% 11.84 11.17 15 4
61.21 61.32 25.40° 25.45° 13.39 13.24 2 5
0.955 1.035 0.375 0.447 1.081 1.267 SEM
0.9035 0.6238 0.0101 0.0354 0.5838 0.4266 Sl e o
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Table 5. The effect of different levels of multicomponent binder toxin on the weight of internal organs (percentage of
body weight), Liver color and Liver bleeding in laying hen.

o) 0y )y o0 dbgo (>
L}\:/ger = ol e st S Abdomin;I fat -\‘5 P oS5
bleeding Liver Pancreas Gallbladder Spleen liver pSokS y e
score color score Toxinbinder
O 0§ sy (ko) S
Percentage of body weight treatment
2.17% 1.67° 0.07 0.04 0.0 3.82 2.36% control 1
1.5%® 2.67° 0.07 0.03 0.08 3.79% 2.29%® 0.5 2
1.17° 3.33* 0.07 0.04 0.08 3.62% 2.30% 1 3
1.17° 3.672 0.08 0.03 0.08 3.35% 2.21° 15 4
1.34° 3.5® 0.08 0.04 0.08 3.17° 2.23® 2 5
0.188 0.213 0.006 0.005 0.004 0.091 0.0344 SEM
o
0.0050 0.0001 0.5550 0.8462 0.8067 0.0001 0.0306 S e
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Table 6. The effect of different levels of multicomponent binder toxin liver enzymes in laying hens

sl gl o] J Alkaﬁe el gl 1
Aspartate aminotransferase phosphatase Alanine aminotransferase

- Al yennS g5
Al 2l NEREINE o
Ul/Liter Toxinbinder (qr/kg) treatment
184,63 82567 2633 Control T
185,57 727.67° 23.05 05 2
179.83% 744,340 21.11° 1 3
175.00° 7175 21.38° 15 4
173.83° 723.67° 21.14° 2 5
2.233 20.604 0.485 SEM
0.0018 0.0057 0.0001 Sbigine
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