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of vitamins and trace minerals in diets on performance, immunity, hatchability, and
vitamin and mineral adequacy indices in broiler breeders. For this purpose, 520
broiler breeders aged 50 weeks were used for 12 weeks in a completely randomized
design with 13 treatments and 4 replications, and 10 breeders in each replication,
and one rooster for every 10 hens. The experimental treatments included two dietary
nutrient recommendation based on Ross 308 parent stock and 4th Brazilian tables
for poultry, three levels of 100, 80, and 60 percent vitamins and trace minerals based
on Ross recommendation, and two levels of 100, 80 vitamins and trace minerals
based on Brazilian table recommendations’. Experimental treatments included
T1(RM100, RV100), T2(RM80, RV100), T3(RM60, RV100), T4(RM100, RV80),
T5(RM80, RV80), T6(RM60, RV80), T7(RM100, RV60), T8(RM80, RV60),
T9(RM60, RV60), T10(BM100, BV100), T11(BM80, BV100), T12(BM100,
BV80), T13(BM80, BV80). The results showed that the experimental diets had a
significant effect on egg mass, egg production percentage, number of chicks per hen
in 12 weeks and feed consumption per chick produced (P<0.05). Similarly, the
results showed that the percentage of first-grade chicks, the percentage of second-
grade chicks and the energy consumed to produce one chick were significantly
affected by the experimental diets (P<0.05). The results also showed that the
experimental diets had a significant effect on the immunoglobulin M titer (P<0.05).
The effects of experimental diets on serum levels of glutathione peroxidase (GPX),
alanine amino transferase (ALT), and alkaline phosphatase (ALP) as indicators of
vitamin and mineral adequacy had a significant effect (P<0.05). Overall, the results
of the present experiment showed that based on hatchability percentage, treatment 4
(RM100, RV80), based on energy consumption for production of each chick,
treatment 5 (RM80, RV80), and based on immunity, treatment 6 (RM60, RV80)
were the most suitable options. However, considering that the need for hatchability
percentage covers most of the needs of broiler breeders, based on hatchability
percentage, treatment 4 (RM100, RV80) is the best option for providing vitamin and
mineral supplements for broiler breeders.
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Extended Abstract
Introduction

Since the concentration of vitamins and minerals in common poultry feed items varies and the accessibility
of vitamins and minerals to these items is low, all these factors lead to uncertainty about the adequate supply
of vitamins and minerals through the diet. In poultry nutrition, the contribution of vitamins and trace minerals
of feed ingredients is rarely considered in the formulation of the diet. In fact, the supply of vitamins and trace
minerals required by birds is achieved by adding vitamin and mineral supplements, which are generally in the
form of premixes. These premixes contain vitamins and trace minerals and sometimes micronutrients and other
additives. The question is, which recommended requirements tables should be used as the basis for the
formulation of these supplements? On the other hand, these recommended requirements tables are often diverse
and sometimes very different from each other, and require continuous and ongoing evaluation. Therefore, the
purpose of this study was to investigate the effects of using different levels of vitamins and trace minerals in
the diet on performance, immunity, hatchability, and vitamin and mineral adequacy indices in Ross 308 broiler
breeder hens at 50 weeks of age.

Materials and Methods

A total of 520 Ross broiler breeder hens were housed in 52 pens, with each pen containing 10 hens and 1
rooster. The birds were maintained from week 50 onwards (the breeder hens and roosters were obtained from
Taha Morgh Malekan Company, Iran). From week 50 to week 62, the breeder groups were fed a diet containing
a relatively low level of vitamins and trace minerals through a premix (referred to as the "breeder low mix™).
Fertilized eggs were collected from the 62-week-old breeder hens and divided into 13 batches, corresponding
to 13 different treatments. These eggs were incubated separately. In this experiment, the effects of different

levels of vitamins and minerals in the diet of broiler breeder hens on the hatchability and chick quality were
evaluated.

Experiment

For this experiment, 520 Ross 308 broiler breeder hens, aged 50 weeks, were utilized in a completely
randomized design comprising 13 treatments with 4 replicates, each replicate consisting of 10 broiler breeder
hens. Additionally, one young rooster was included for every 10 hens and was fed the experimental diets for
12 weeks. The experimental treatments included two dietary standards based on Ross 308 and Brazilian
recommended tables. These treatments involved three levels of vitamins (100%, 80%, and 60%) and three
levels of trace minerals (100%, 80%, and 60%) according to Ross recommendations, as well as two levels of
vitamins (100% and 80%) and two levels of trace minerals (100% and 80%) based on Brazilian tables. For the

purpose of this experiment, an empty hall was divided in to 52 pens of equal size using chicken netting, with
each pen equipped with a separate waterer and feeder for both hens and the rooster. A two-week adaptation
period was provided to all experimental units prior to the start of the trial. The experimental diets were
formulated based on the nutritional requirements of broiler breeders as per the Ross 308 Parent Stock Nutrition
guide (2021) throughout the experimental period. Birds had free access to water during the experimental period,
and the amount of feed consumed was calculated and allocated based on their energy requirements (Honar
Bakhsh et al., 2013). Disease control and herd vaccination were carried out according to the plan proposed by
the regional veterinary office and the veterinarian of the relevant poultry unit, and the lighting program of the
hall was 16 hours of light and 8 hours of darkness per day, with an intensity of 80 lux.

Results

The effects of using different levels of vitamins and minerals in the diet of broiler breeders on the average
production performance from the age of 50 to 62 weeks showed that using different levels of vitamins and
minerals in the diet had a significant effect on the average number of eggs produced (P<0.05). In addition,
comparing treatment 5 (RM80, RV80) with treatment 10 (BM100, BV100), it was observed that levels of 80%
of vitamins and minerals based on the Ross requirement better than the level of 100 recommended by the
Brazilian tables affected the number of eggs produced. Similarly, the results of the present experiment showed
that using different levels of vitamins and trace minerals in the diet of broiler breeder hens for 12 weeks had
no significant effect on egg weight produced, feed conversion ratio (FCR) (P>0.05). The results of the present
experiment showed that the use of different levels of vitamins and trace minerals in the diet of broiler breeder
hens significantly affected the egg mass produced, so that treatments 1 (RM100, RV100), 2 (RM80, RV100),
4 (RM100, RV80) and 5 (RM80, RV80) had higher egg mass produced than treatments 3 (RM60, RV100), 6
(RM60, RV80), 7 (RM100, RV60), 8 (RM80, RV60), 9 (RM60, RV60), 10 (BM100, BV100), 11 (BM8O,
BV100), 12 (BM100, BV80) and 13 (BM80, BV80). The results of this experiment also showed that the
experimental diets had a significant effect on the amount of feed consumed per chick produced (P<0.05), so
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that treatments 1 (RM100, RV100), 2 (RM80, RV100), 4 (RM100, RV80) and 5 (RM80, RV80) had less feed
per chick produced than treatments 3 (RM60, RV100), 6 (RM60, RV80), 7 (RM100, RV60), 8 (RM80, RV60),
9 (RM60, RV60), 10 (BM100, BV100), 11 (BM80, BV100), 12 (BM100, BV80) and 13 (BM80, BV80)
(P<0.05). The results also showed that the number of chicks produced per hen per week did not have a
significant effect between the experimental diets (P>0.05), but in the entire experimental period, the effect of
the experimental diets on the number of chicks produced per hen in 12 weeks was significant (P<0.05), so that
treatments 1 (RM100, RV100), 2 (RM80, RV100), 4 (RM100, RV80) and 5 (RM80, RV80) had a higher
number of chicks per hen in 12 weeks than treatments 3 (RM60, RV100), 6 (RM60, RV80), 7 (RM100, RV60),
8 (RM80, RV60), 9 (RM60, RV60), 10 (BM100, BV100), 11 (BM80, BV100), 12 (BM100, BV80) and 13
(BM80, BV80). Also, comparing treatment 1 (RM100, RV100) with treatment 10 (BM100, BV100), the results
showed that treatment 1 (RM100, RV100) produced more chicks in 12 weeks than treatment 10 (BM100,
BV100). According to the information obtained, it seems that treatment 5 (RM80, RV80) could be a suitable
and economical option in order to produce more chicks per hen, which is an important economic parameter in
broiler breeder farms. Similarly, the results showed that the hatching percentage of treatment 1 (RM100,
RV100) was significantly higher compared to treatment 10 (BM100, BVV100) (P<0.05). Also, treatment 4
(RM100, RV80) had a better hatching percentage than treatments 3 (RM60, RV100), 9 (RM60, RV60), 11
(BM80, BVV100), 12 (BM100, BV80) and 13 (BM80, BV80) (P<0.05). According to the results obtained from
this experiment, it seems that treatment 4 (RM100, RV80) could be a suitable option based on hatchability
percentage. The effects of using different levels of vitamins and minerals in the diet for 12 weeks on production
traits in broiler breeders showed that the percentage of Settable eggs was significantly different between the
experimental diets (P<0.05), so that treatments 1 (RM100, RV100), 2 (RM80, RV100), 3 (RM60, RV100), 4
(RM100, RV80), 5 (RM80, RV80) and 6 (RM60, RV80) had a higher percentage of Unsettable eggs than
treatments 7 (RM100, RV60), 8 (RM80, RV60), 9 (RM60, RV60), 10 (BM100, BV100), 11 (BM80, BV100),
12 (BM100, BV80) and 13 (BM80, BV80). Also, a significant difference was observed in the percentage of
Settable eggs when comparing treatments 1 (RM100, RV100) with 10 (BM100, BV100) (P<0.05). Also,
according to the results obtained from the following experiment, it was observed that the percentage of
Unsettable eggs had a significant difference between the experimental diets (P<0.05), so that treatments 7
(RM100, RV60), 8 (RM80, RV60), 9 (RM60, RV60), 11 (BM80, BV100), 12 (BM100, BV80) and 13 (BM80,
BV80) had a higher percentage of Unsettable eggs than treatments 1 (RM100, RV100), 4 (RM100, RV80) and
6 (RM60, RV80) (P<0.05). Also, in comparing treatments 1 (RM100, RV100) with 10 (BM100, BVV100), the
results showed that there was a statistically significant difference between these two treatments in the
percentage of Unsettable eggs. According to the information obtained, it seems that the reason for this could
be due to the significant increase in the number of edible eggs between treatments 1 (RM100, RV100) and 10
(BM100, BV100). The results also showed that the energy consumed to produce each chick in treatments 1
(RM100, RV100), 2 (RM80, RV100), 4 (RM100, RV80) and 5 (RM80, RV80) was lower than the other
treatments (P<0.05). The results showed that the use of experimental diets had no significant effect on influenza
and Newcastle disease titers in broiler breeders (P>0.05). The highest level of immunoglobulin M was observed
numerically in treatment 6 (RM60, RV80), but the effect of experimental diets on immunoglobulin G and T
titers was not significant (P>0.05). The results of vitamin and mineral adequacy indices in poultry showed that
the amount of T4 in the serum of broiler breeder hens, as an indicator for examining the iodine status in the
diet of broiler breeder hens, was not significantly affected by the experimental diets. The results of the present
experiment show that the experimental diets had a significant effect on the amount of glutathione peroxidase
(GPX) (P<0.05). Also, treatment 3 showed the highest concentration of glutathione peroxidase (GPX) among
the experimental diets in serum. The results showed that the effects of experimental diets on the amount of
superoxide dismutase (SOD) in the serum of broiler breeder hens had no significant effects (P>0.05). The
results of this experiment showed that the experimental diets caused significant changes in serum alanine
amino transferase (ALT) levels, with treatment 3 having the highest ALT (P<0.05). The results also showed
that the experimental diets had no significant effect on blood lactate levels in broiler breeders (P<0.05).
Similarly, the results showed that the serum iron level, as an indicator of iron adequacy in the diet, was not
significantly affected between the different treatments (P>0.05). The results also showed that the concentration
of copper in the blood serum of the broiler breeder hens, as an indicator of copper adequacy, was not
significantly affected between the experimental diets (P>0.05). The results showed that blood alkaline
phosphatase (ALP) levels had significant changes between experimental treatments (P<0.05).

Conclusion

The results showed that, based on the production of more chicks per hen, treatment 5 (RM80, RV80) could
be a suitable and economical option for providing vitamin and mineral supplements. Also, based on the
hatchability percentage, treatment 4 (RM100, RV80) could be a suitable option. Similarly, based on the energy
consumption for producing each chick, treatment 5 (RM80, RV80) could be the most suitable and economical
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option possible. Also, based on immunity, treatment 6 (RM60, RV80) is the most suitable option for broiler
breeders. In general, considering that the need for hatchability percentage covers most of the needs of broiler
breeders, therefore, based on hatchability percentage, treatment 4 (RM100, RV80) is the best option for
providing vitamin and mineral supplements for broiler breeders.
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Table 1. vitamins and minerals in broiler breeder diets

Minerals level Vitamins level Experimental diets
RM100 RV100 T1
RM80 RV100 T2
RM60 RV100 T3
RM100 RV80 T4
RM80 RV80 T5
RM60 RV80 T6
RM100 RV60 T7
RM80 RV60 T8
RM60 RV60 T9
BM100 BV100 T10
BM80 BV100 T11
BM100 BVv80 T12
BM80 BV80 T13

R; ROSS; B; Brazilian; V; Vitamin; M; Mineral.
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1. Haemagglutination Inhibition
2. Alkaline Phosphatase

3. Aspartate Aminotransferase
4. Superoxide Dismutase

5. Glutathione Peroxidase
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The chemical composition and ingredients of diets for broiler breeder hens are given in table 2 from 50 to 62

weeks.
Table 2 .composition and nutrients of broiler and rooster diets
Rooster du(eoz)zs - 37 weeks BroHeEoI/?O))reeder diet Ingredients of the diet
65 65 Corn
8.3 18 Soybean meal, 447,
20 4 Wheat bran
2.5 2.2 Wheat
0.4 0.5 Soybean oil
15 3.55 Calcium carbonate
0.8 13 Dicalcium phosphate
- 4 Oyster shell
0.22 0.27 Sodium chloride
0.2 0.16 Sodium bicarbonate
0.1 0.1 A-Cid?
0.1 0.1 Fermin Gold Rooyan 2
0.1 0.1 A- Pro®
- 0.11 L-Lysine-HCI
0.15 0.1 DL-Methionine
0.03 0.01 L-Threonine
0.25 = 0.25 Vitamin premix
0.25 s 0.25 Mineral premix
100 100 SUM
Calculated composition
2704 2750 ME (Kcal/kg)
119 14 CP (%)
0.8 3.2 Ca (%)
0.37 0.39 Available phosphorus (%)
210 200 DCAD (Meq)
3.8 3.57 CF (%)
0.35 0.71 Lys (%)
0.34 0.4 Met (%)
0.58 0.66 Met + Cys (%)
0.43 0.49 Thr (%)
0.47 0.82 Val (%)

3500 395 ST 33 (oo pheps 8 b bruwgi o 29450 48 s 52235 0658 I (slovsmsl ity 2 o8 Connd lly sl 99 S 2w g1
wdgni 0 M7 913 (yligy S5 3 bl oS Cannd Sigmg s £95 S 190 51T el (1 Jlo B s 1 4 Cand joub STy08 03 (9398 S &1 005 oo nd g9 G 1S (e Y

=Provided per 2.5 kg of vitamin premix: vitamin A, 13000 IU; vitamin D3, 4000 ICU; vitamin E,
100 1U; vitamin B12, 0.05 mg; vitamin K, 6 mg; vitamin B2, 15 mg; vitamin B5, 20 mg; vitamin B3,
50 mg; vitamin B1; 5 mg; vitamin B6; 5 mg; vitamin B7; 0.3 mg; vitamin B9; 3 mg;
=% Provided per 2.5 kg of minral premix: choline, 400 mg; Cu, 16 mg; I, 2 mg; Fe, 40 mg; Mn, 120
mg; Zn, 120 mg; Se, 0.3 mg
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Table 3. vitamins and minerals for broiler breeder hens

Brazilian table The recommendations of Unit vitamin and
recommended for broiler Ross 's tables for broiler mineral elements
breeder breeder
11000 15000 1U/kg A
3000 5000 1U/kg D3
50 130 1U/kg E
3 9 mg/kg K
2.8 6 mg/kg Bl
8 20 mg/kg B2
35 70 mg/kg B3
15 25 mg/kg B5
3 8 mg/kg B6
0.11 0.6 mg/kg B7
11 5 mg/kg B9
0.025 0.07 mg/kg B12
9.97 16 mg/kg Cu
1 3 mg/kg |
50 50 mg/kg Fe
70.04 120 mg/kg Mn
0.3 0.3 mg/kg Se
65.05 120 mg/kg Zn
450 1600 mg/kg choline
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£ o35 0355 (RVB0 [RM80) & 5 (RV80 RM100) ¥ (RV100 RM80) ¥ (RV100 RM100) (oo loss a5 ¢ ysboa
(RV60 RM80) A (RV60 RM100) Y (RV80 RM60) & (RV100 RM60) ¥ (sl o 45 Camud ¢ 5V (535
.3l (BVBO BMBO)\Y 5 (BV8O BM100) VY (BV100 BM8O) Y (BV100 BM100) \- (RVE0 RM60) 4
S bsine 5L b B pannS Sdas polic 5 by cilie gl & 3l o5yl 25k (slaodls LT s gb e

(P>0.05) cusly (STyes bad copd p
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Table 4. effects of different levels of vitamins and minerals in diets of broiler breeder hens on average
productive performance

FCR Egg Egg Egg Average Minerals Vitamins Experimental

masses  production  weight number of level level diets

(%) (9n) eggs per
day

3.75 4552 702 66 7 RM100 RV100 T1
3.75 4552 702 66 7 RM80 RV100 T2
4.50 37.5° 57° 65 5.75° RM60 RV100 T3
3.75 43.7° 672 67 6.75° RM100 RV80 T4
3.75 46.7° 728 66 7.25° RM80 RV80 T5
4.25 38.7° 60° 66 6° RM60 RV80 T6
4.25 38.5° 60° 66 6° RM100 RV60 T7
4.25 39° 60° 66 6° RM80 RV60 T8
4.25 37.2° 57b 66 5.75P RM60 RV60 T9
4.25 38.7° 60° 67 6° BM100 BV100 T10
4.25 38.5° 57b 66 5.75P BM80 BV100 T11
4.25 39° 60° 67 6° BM100 BV80 T12
4.25 38.5° 62° 66 6.25° BM80 BV80 T13
0.253 2.3 3.46 0.603 0.344 (SEM) 4%5ks jline olizs!
0.40 0.032 0.024 0.798 0.019 (P-value) (s)ls sine Jlais! g

S e ime BB /D (o el gl 3 dliie By Sy b JBlis gt b S5 el Sile P
&b Means within same column with at least one same letter have not significant difference (P<0.05). R; ROSS; B; Brazilin; V;
Vitamin; M; Mineral
2 g (6y9l)d dngr p WeS plo (lege SlE claoys > Same dlge g b pmelng alisee zokaw I edlil il il
hyan Slygs ey )b s 5l e odolojl liE (cloo s a5 0ly Uis gl ol 0 0351 O Jgdo 53 (si)oi dogn
RMB80) & 4 (RV80 RM100) ¥ (RV100 RM80) ¥ (slalass oS’ g ysboas (P<0.05) cusily (sulsi & 50050 12 gljl
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\Y (BV100 BM80) \\ (BV100 BM100) V- (RV60 RM60) 4 (RV60 RM80) A (RV60 RM100)
2 esinlojl olie claops il aS sl lis g)b opl ol wiscen il (BVBO BMS0) VY 4 (BVSO BM100)
Y (RV100 RM100) \ (sloloss oS s 5bas (P<0.05) 39; ) sine ccsrdg dvgn o ljl 4 (Brao Slygs o
o il 4 (1S Slygd Bruae dayleg plo 4 cons (RVB0 RMB0) & 4 (RVB0 RM100) ¥ (RV100 RM80)
sy ol s (BV100 BM100) 3+ 5les b (RV100 RM100) V jlos (sdunlio ,3 .(P<0.05) xizils oAy 4o
My 4o il 4 6568 Sy Bpas (BV100 BML00)) + jlos 4 cows (RVI00 RM100) V Lo &5
e glaos o ian > Ero o gl 4 sy ds g dlaar 4 0h L 0 Jgis ol jeb pen ((P<0.05) cuily
Sl 4 g dm g dlas p talesl 13 slao a5 e aiulojl 093 JS 3 Lol {(P>0.05) cusls jly ixe b iulejl
RM100) ¥ (RV100 RM80) ¥ (RV100 RM100) \ (slaloss 45’ ¢ ysbos .(P<0.05) 345 I iz aiam VY 13 § 4oy
ol ogde il b ylewi plo & o tin VY )3 Eyo ya (6l3l 4 (o it 4o g5 dluwi (RVBO (RMB0) o 5 (RVB0
(RV100 RM100) \ jlas oS sl ol gl (BV100 BM100) V- jlas b (RV100 RM100) V jless duslic 5
layles a5 5y Lis ol cpiomen S o Wi i VY )3 (6 it doge dlasd (BV100 BM100) Y+ o 4 Capuns
o jlows s 40 Comms 5 5YL (659050 429 Lo )> (RVBO RM100) ¥ 4 (RV100 RM8O) ¥ (RV100 RM100)
oo b dwlis 0 (RVI00 RMI100) V jles (5y5ly0 doge doyd 3l ol ol ool p ogMe (P<0.05) axsl
91 49> Aoy (RVBO RM100) ¥ oy jobpwen (P<0.05) 39; VL )b sine &)ygoas (BVL00 BM100)N -
\Y' 4 (BV80 BM100) VY (BV100 BM8O)YY (RV60 RM60) & (RV100 RMB0) ¥ (slalos 4 v (5 i

(P<0.05) c.ils (BV80 BM8O)

Mg dg ol g )l dr g p (355 plo lege (IS slaops 3 (Sdee Slge g baipeling Caliie gglaw I ealiul 3.0 Jga

Table 5. effects of different levels of vitamins and minerals in broiler breeder on hatchability and number of
chicks produced

Feed

Chicken Chicken intake Feed
Hatchability per hen h intake Minerals Vitamins Experimental
(%) per 12 per hen per per egg level level diets
week per week ch(lck)en (an)
gr

70.5% 41.502 3.25 346° 238.25° RM100 RV100 T1
69.05% 40.50? 3.25 352.75° 238.25° RM80 RV100 T2
63.05¢ 29.50° 2.50 492.25° 292.75% RM60 RV100 T3
68.15% 38.502 3.25 372.50° 248° RM100 RV80 T4
64.75% 39.502 3.25 359.50° 228.50P RM80 RV80 T5

65°¢ 31.75° 2.75 454,752 279? RM60 RV80 T6
66.75" 33.75° 2.75 4352 279? RM100 RV60 T7
64.5¢ 32° 2.75 4562 279? RM80 RV60 T8
63.50¢ 29.25° 2.50 489.25? 288.75% RM60 RV60 T9
65.75" 32° 2.75 449° 276.50? BM100 BV100 T10
63.25°¢ 30.50° 2.75 467.502 2772 BM80 BV100 T11
63.25°¢ 30.50° 2.75 469.25° 2762 BM100 BV80 T12
62.5¢ 29.75P 2.50 480.25° 277.25% BM80 BV80 T13
1.038 1.96 0.259 25.31 14.86 (SEM) Sbe jlse olizsl
0.0001 0.0001 0.246 0.0001 0.045 (p-value) )l sxo Jlois! o

)l gyl gxe MBS 40 d)Lai daw yd alie B S L Bl st o 5D o1, Ske ac
&¢Means within same column with at least one same letter have not significant differences (P<0.05). R; ROSS; B; Brazilin;
V; Vitamin; M; Mineral
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¥ (RV100 RM60) ¥ (RV100 RM80) Y (RV100 RM100) V sla oy oS s sboas (P<0.05) cuily (g)l> iz
2 jloss yolos ds o (6 iy (S dn 9> BB € 1onss Ao yd (RVB0 RMG0) £ 4 (RV80 RM80) & (RV80 RM100)
BMI100) V+ jlow & s gydn Sy BB §ep55 Aoy (RVI00 RM100) V jlas oS gyebay izils
DBe lag ponss oy oS o plis pols Gilejl 5l edel cands @l (ol p ogMe (P<0.05) cuil (BV100
A (RV60 RM100) ¥ (¢l jloss ‘pwizmon .(P<0.05) cusls (o)l gz Mi3) ivlol olie (clooys o iSasg>
Loy (BVBO BMS0) VY 4 (BVSO BM100) Vv (BV100 BM80))Y (RV6E0 RMG60) 4 (RV6E0 RM80)
RM60) # 4 (RV80 RM100) ¥ (RV100 RM100) V (slojlos ds Comnd (g iy (iSdgn byue sl onss
&30S doyd (p yudio (BVBO BMBO) VY 4 (RV6E0 RM60) A (sl jles (s34 & yguody Lol §(P<0.05) wizisls (RV80
ol ol (BV100 BM100) V- L (RV100 RM100) Y (slajloss oy duslio p> cpicrod izl |y iSases L8 e
(P<0.05) cusls 3¢9 iSangy byt (clag yonss doyd jlabe 13 Hlewd 99 ol o ) me (6yl] MBI a8 3l
M olol Llodjl islojl olie cloo s o dinSls (slag pons duoyd a8 aly i pols islojl zuli ¢ opl o ogMe
(BV80 BM100) VY (RV60 RM60) 4 (RVE0 RMBO) A (RVE0 RM100) Y sl jlos 4S5 ysbods cusly jly gmo
AW pimad (P<0.05) wiwily byl plo & Cand syt (asd g popss Lo,y (BVBO BMBO) VY 4

(P>0.05) sis sanlie cinlojl S13e (clnoys y 03590 & ponS duoyd Hlade jd (g)l3 sime
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Table 6. effects of different levels of vitamins and minerals in diets of broiler breeder hens on percentage of
productive traits.

Two yolk  Broken eggs Unsettable Settable Minerals Vitamins Experimental
eggs (%) (%) eggs (%) eggs (%) level level diets

0.067 0.97« 2¢ 982 RM100 RV100 T1

0.072 1.03% 2.25% 97.752 RM80 RV100 T2

0.067 1.11¢ 2.500¢ 97.502 RM60 RV100 T3

0.067 0.98« 2¢ 98? RM100 RV80 T4

0.062 1.18° 2.500¢ 97.502 RM80 RV80 T5

0.072 1.07¢ 2¢ 98? RM60 RV80 T6

0.575 1.67% 3.75%® 96.25% RM100 RV60 T7

0.062 1.70% 3.25%® 96.75% RM80 RV60 T8

0.07 1.842 42 96° RM60 RV60 T9

0.08 1.36 3P g7° BM100 BV100 T10

0.067 1.48° 3.25% 96.75" BM80 BV100 T11

0.062 1.65% 3.25% 96.75% BM100 BVv80 T12

0.072 1.76° 42 96° BM80 BV80 T13

0.142 0.078 0.274 0.274 (SEM) :Siles Jlxo olizi

0.49 0.0001 0.0001 0.0001 (P-value) (g ls ime Jleis! o

)l gyl xe MBI -0 d)La] daw yd alie By S L Bl s o 5D a1, Slke ac

&¢ Means within same column with at least one same letter have not significant difference (P<0.05). R; ROSS; B; Brazilin;
V; Vitamin; M; Mineral
03)5l ¥ Jgao )3 ladsgn cuiS p wieS plo (e ge oy )0 Sdme polic g b pmeling caliste zglaw I osliul il 3l
4 &5 (P<0.05) ol )l ine (6 el Llodjl 2l S e sialol plie (slooyen 5l a8 3l oLt gl sl s
(RV80 RM80) & (RV80 RM100) ¥ (RV100 RM60) v (RV100 RM80) ¥ (RV100 RM100) ) (sbs,les
Y 43,0 slaaser 1oy (BVEO BMSO) VY 4 (BVEO BM100) VY (BV100 BM100) V- (RV60 RM100) v
wxsls (BV100 BM80) 1 4 (RVB0 RM60) 4 (RVE0 RM8BO) A (RVB0 RMBO) & (sl lous & Casnss (5 i

2 &ysme B3] g (BV100 BML00) V- b (RVI00 RM100) \ (clojlogi (samslio 53 s5b ysan (P<0.05)
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Table 7. effects of different levels of vitamins and minerals in diets of broiler breeder hens on chick quality

First-
Energy used to produce a Second-grade grade Minerals Vitamins Experimental
chicken (Kcal) chicks (%) chicks level level diets
(%)
951° 4.75° 95.25? RM100 RV100 Tl
970° 5¢ 952 RM80 RV100 T2
13522 gbe 942b RM60 RV100 T3
1024° 5.50¢ 94.50% RM100 RV80 T4
988° 4.75° 95.25? RM80 RV80 T5
12518 7.25P 92.75° RM60 RV80 T6
11962 6.25¢ 93.75% RM100 RV60 T7
12542 6.75b 93.25° RM80 RV60 T8
13452 92 91° RM60 RV60 T9
12352 6b° 942b BM100 BV100 T10
12852 7.50° 92.50 BM80 BV100 T11
12907 5¢ 952 BM100 BV80 T12
13218 5¢ 95° BM80 BV80 T13
69.69 0.575 0.575 (SEM) (,:Sike Jlao ol
0.0001 0.0001 0.0001 (p-value) (b ixe Jlois! paw

L5 (gl gime B3] [+ ()bl mlaw ;5 alie By S b JBlus gt o 51 slapySile *C
&¢Means within same column with at least one same letter have not significant difference (P<0.05). R; ROSS; B; Brazilin; V;

Vitamin; M; Mineral

‘).:Y}Qj e LS')L’L;‘-’T by subgS e lese u;],\; oy 0 Jaxe .)l}c g b ol g alises Fglaw 5l eslawl <l 3

o 15Veal 15y o ime il gud (aiulojl olie (slaoys oS oy L gl .ol odd o3y5l A Jodo j> JwlSas 4
(P>0.05) cusly ieS jole e yo jd JuwlSs
Heye 3 Sl o 15V eal adle (ool 51 25 0 (2565 olo (e ye SHE glaops )3 (Sdne dge g o pmelisg it glams 31 odlizal el 31 A Jgda

b

Table 8. effects of different levels of vitamins and minerals in diets of broiler breeder hens on antibody titers

against influenza and newcastle in breeder hens.

Newcastle titer Influenza titer Minerals level Vitamins level Experimental diets
3.66 8.66 RM100 RV100 T1
4.66 8.33 RM80 RV100 T2
4.33 8.33 RM60 RV100 T3
3 9 RM100 RV80 T4
2.66 8 RM80 RV80 T5
3.33 5.33 RM60 RV80 T6
3 7.66 RM100 RV60 T7
4 8.66 RM80 RV60 T8
4.33 6.66 RM60 RV60 T9
4 7.33 BM100 BV100 T10
3 8.33 BM80 BV100 T11
2 8.33 BM100 BV80 T12
3 7.66 BM80 BV80 T13
0.620 0.7734 (SEM) 4%5ks jline olizs!
0.163 0.1085 (p-value) (b ine Jlois! aw

)l gyl gxe S 40 bl aw yd alie B S L Bl gt o 3D a1 Slke
Means within same column with at least one same letter have not significant difference (P<0.05). R; ROSS; B; Brazilin;

V; Vitamin; M; Mineral
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5 syles 0 Cuiy 4 M (Y/EF) o ieS o (VEF) oy i (6348 &yaods (e .(P<0.05) cuils (BVB0 BM8O0)
A edalde (BVB0O BMB0) VY 4 (RVB0 RM6E0)

(Log) iss5 plo e pe > dwul ji5 yr (o3 (gloopn ;5 Sdme Slgo g by peliyg calisee zolaw I oolaul il 31 Jodo
Table 9. effects of different levels of vitamins and minerals in diets on immune responses in
broiler breeder hens (log)

IgT [o]€ IgM Minerals Vitamins Experimental
level level diets

8.66 1.33 7.33» RM100 RV100 T1

8 1.66 6.33%® RM80 RV100 T2
8.33 2 6.33%® RM60 RV100 T3
7.66 1.33 6.33%® RM100 RV80 T4
7.33 2 5.33° RM80 RV80 T5
8.66 1 7.66° RM60 RV80 T6

8 1.33 6.66% RM100 RV60 T7
8.66 1.33 7.33% RM80 RV60 T8
6.66 2 4.66° RM60 RV60 T9

7 1.66 5.33" BM100 BV100 T10
6.66 2.33 4.33° BM80 BV100 T11
8.66 2.33 6.33% BM100 BV80 T12
5.66 2 3.66° BMS80 BV80 T13
0.685 0.471 0.789 (SEM) 155ke Jhae olizisl
0.069 0.629 0.028 (p-value) by sxe Jlos! paws

55 e focsinn B 10 gl s 3 ko i S5 b i gt o b (slagSie P

#bMeans within same column with at least one same letter have not significant difference (P<0.05). R; ROSS; B; Brazilin;
V; Vitamin; M; Mineral
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oo Hos Lo Sy (ol b g S oo ot clnl Sl (395 Jgl Sl (a8 p)8 51 1) STy @23l g oS 5
Jobo (slalis g b Jobo ool & yoxie cpizman g 43S o Ol & b Ty bl g 03,8 (i3 1) s8]y S 5 o 136
Oy GPX) Sy 550595 51 35,8 oyt 255 Lol @y 2515 513 b spen 35 3] sl JSes) b 5
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(P>0.05) cusls oo e po 595 pyws (SOD)

S ple e se 1 b 31 (B cdleb g 0 colis [asls p ( olie sloo s D Saxe dlge g lacyelig Ciliste zolaw jl edlizul oIl Y e Joda
Table 10. effects of different levels of vitamins and minerals in diets on iodine sufficiency and some
enzymes activities in broiler breeder hens.

SOD GPX T4 Minerals Vitamins Experimental diets
(ui/ml) (ui/ml) (ug/dl) level level
46.20 14¢ 0.747 RM100 RV100 Tl
34.90 18 1.34 RM80 RV100 T2
52.96 292 2.082 RM60 RV100 T3
46.70 16.66° 0.955 RM100 RV80 T4
48.86 16.33¢ 1.016 RM80 RV80 T5
53.23 20.66° 1.123 RM60 RV80 T6
31.30 16.33¢ 1.200 RM100 RV60 T7
55.43 18.33%¢ 0.492 RM80 RV60 T8
36.73 16° 0.982 RM60 RV60 T9
65.36 19bc 1.464 BM100 BV100 T10
60.06 20b° 1.295 BM80 BV100 T11
29.93 22° 1.219 BM100 BVv80 T12
46.80 19 1.697 BM80 BV80 T13
8.275 1.846 0.481 (SEM) 0x%lia lina ol
0.1104 0.001 0.726 (p-value) s xe Juial o

Ay gyl gime ML <[40 ()lol erbans 3 Ao By S b Bl gt S5 slanSike &C
atMeans within same column with at least one same letter have not significant difference (P<0.05). R; ROSS; B; Brazilin;
V; Vitamin; M; Mineral

relizg Cundy G Sloslime 1 oilej] (e sl 3 Same polis g appeliyg il golaus | oolizul 51
3 ytns] Sginel b )bl Caisee g8 islojl ;> SGOT L AST .l o 03,9 V) Jgaor )3 (2565 jolo e yo 45 Siee
Cool 5 AST o pil paie 5 E (poliyy Cumdy 650l (a3ls ale alio 5 eizpan sl (AST)
plo e ye g3 AST e cilisee slalass ,l a8 3l ol gl (WK sy b «c,215) 5 (McDowell., 2000)
3 S me s sbul cel  inlojl olie clao s oS Bl lis islejl ol zuls L(P>0.05) 345 45 xe bgS
Ol b5 (yiome (P<O.05) cuils [y ALT (5 5V Y Jlas &8 5 ysbot 15 (y55 pyms (ALTY) 3l ginel 5V 1
o) 5 oM (P<0.05) cuslis 35 plo e s> SLSY e oyl sine (638l ¢ siuloj] (e (cloopn a5 ol
oz (P>0.05) slomsl (53 pyws 58] ke 3 (6l sime Sl Canilys islofl Ll clboyes a5 B ol @l
oyl 45 3l s golis (P>0.05) 955 13 sins cy98 pyw o CIE o iislof] 2l slmoye 3G a8 ol i gl
oo (P<0.05) atild W g Ve QA Y (lajlod a0 Cuns (65YL 93 6land W] o VY g VY & @ F Y o)
o (o sine SMS] 4 3y LS ks (BVL00 BM100) )+ e L (RV100 RM100) ) jlass duslio ) ysbo
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1. Superoxide Dismutase
2. Alanine Amino Transferase
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Table 11. effects of different levels of vitamins and minerals in diets on the indicators of vitamin and mineral
status in broiler breeder hens.

ALP Cu Fe Lactate ALT AST Minerals  Vitamins Experimental
(UI/L)  (uo/dl)  (ug/dl)  (Mmol/lLY  (UIL)  (UILY  level level diets
6802 45.66 304 26.43 14° 189.3 RM100 RV100 T1
563.32 51.66 390.66 32.87 18be 207 RMS80 RV100 T2
586.62 67.66 479 40.80 208 249.6 RM60 RV100 T3

7002 62.66 450.66 47.62 16.6° 165.6 RM100 RV80 T4

640? 46 398.33 32.86 16.3° 187.6 RM80 RV80 T5
583.3¢2 105.33  478.33 42,71 20.6° 197.6 RM60 RV80 T6
443.3° 64.66 420.33 37.64 16.3¢ 206.6 RM100 RV60 T7
436.6° 84 378 42.29 18.3¢ 2126 RMS80 RV60 T8
393.3° 79.66  427.33 41.19 16° 217.3 RM60 RV60 T9
523.3° 46 373.66 38.73 19bc 198.3 BM100 BV100 T10
553.3¢2 94 299.33 36.56 20.6% 210 BMS80 BV100 T11
643.32 97.33 232.33 19.75 22.6° 197 BM100 BV80 T12
456..6" 25 353.33 24.84 22.30 189 BMS80 BV80 T13
57.27 2476  57.80 7.83 1.857 18.88 (SEM) 1Sile e oz
0.0098 0.610  0.1584 0.430 0.001  0.414 (p-value) (cls ine Jlais) paus

05 (gl gime B3] /40 (ko] law 55 alie By S b JBlis gte po 51 slapnSile *C

&¢Means within same column with at least one same letter have not significant difference (P<0.05). R; ROSS; B; Brazilin; V;
Vitamin; M; Mineral

(W 7]
Be o Jl g 3o (1o 2 (1895 Lo 8y 02 D (Sdne yolis g layaling Cilises ggbaw jl oslinul <l 51
b o) (P<O.05) cusly (cadg & poresds dlaas Lawgio p (6l sine il o inlojl ol gloopun 48 sl Lts azam £V b
2 oy a5 o L pob ikl = Hsbowen (Choi et al., 2025) 55 gued 505 ldise b yo)l3S L
25U cow s gxe yebas 1) (g3 §pees 0395 Lol {(P>0.05) cusls (eadg w55 (59 3 ()P sime b b o itnlojl
0395 (RV8B0 RMB80) & 4 (RV8B0 RM100) ¥ (RV100 RM80) ¥ (RV100 RM100)) (sl jlos oS5 sboay 3l
ChO €1 ) 39; ot 1S3> liiee IS5 b golts () (P<0.05) Asls lajlass b & Copms 55Vl 5155 &0
¥) SdooliS 1> alie asllae y3 48" > cpl 4wl iolojl 093 3L e > 4 Wil o oyl sy 0,5 4 (al., 2025
ooy a8 0l LS yols )b (clmosly 3JUT gols el ywen (Choi €t al., 2025) cowl o o ol 1 ol (Lo lojl asan
Ol il S5l b guer @l (2l (P>0.05) cusls (Shss b cupe ol ),;‘ls & (ilejl lie
Bpan Shygd Jlade p adolesl lie clao s aS sl Ui Liales] ol ol o opl p 09Me (Rebel et al., 2004) 5 555
(RV100 RM80) Y (RV100 RM100)\ sl )less a5’ 5 0bas .(P<0.05) cuils jbo jxe )»b (Mg g g glil
RKRM100) v (RV80 RMEQ) # (RV100 RM6E0) ¥ sla e & cuws (RVB0 RMBO) 0 4 (RVE0 RM100) ¥
(BV80 .BM100) vy (BV100 BM80)\Y (BV100 BM100)\- (RVE0 RM60)4 (RVE0 RM80) A (RV6E0
RM100) V jlow sduslio y> Hob pon .(P<0.05) sisly sidgs dogn o (lil 4 (5528 STyes (BVBO BMBO)YY 4
BMI100))+ oy & cuws (RV1I00 RM100) V jlos &5 by olis zobs (BV100 BM100) V- s L (RVIO00

1. Microgram per deciliter
2. Millimol per liter
3. International unit per liter
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L @b ol (P<0.05) cusls (BV100 BMI00) \+ jlag ds o 658 s dagx b gl 4 Syes (BV100
ian ) Eo yb lil A s0dgr as g dlaar a5 oy LS S e g smen (Kanani, Kianfar et al., 2023) s
s salojl olie sloo syl o tolesl 093 US55 Lol (P>0.05) cuilss o sime yil aiulejl olie slaops oy
RMB0) ¥ (RV100 RM100) \ clalos 45 sbods (P<0.05) 555 ,ls_sine atim VY 15 £y (gl &) (e0gi dogn
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Ve slog 4 o (RVI00 RM100) ) jlog o sl lis gl (BV100 BM100) V- les L (RV100 RM100)
ialo]l ol 5l oaslcusnds SlEMb] 4y dnsi b coplpliy (i o dlgh cdian VY 3 gy 493 Sl (BV100 BM100)
95 ple e ye gl )3 e s3baBl el S o Eye pa il 4 iy v g Sl g polatedy oS eSS 4,
Y ke (69lyd Ao o yd Bl LS oS jgb e il (odlaiBl g canlio 45 Wil o (RVBO RMBO) & jlos consl
¥ o mizmen (P<O.05) 395 5YL Jloize ot (BVI00 BMI00) - las b awslia > (RVL00 RM100)
BMB80)\\ (RV60 RM60) & (RV100 RM60) ¥ (sl jloss 4 s (6500 (5 )9]53 493 Juoyd (RVBO RM100)
2 sy oo a3 & o] Cay gults 4y g5 b L(P<0.05) a:zzls (BVBO BMBO)Y 4 (BVSO BM100) \Y (BV100
sk 3 odlizl Sl il eobasl 5 cuslio a3 Sy Wlgi e (RVBO RMI100) ¥ Jlosi «csysly> dasn doys (slso
Juoyd dS ol i beS ole e se 0 gadg Glas p dian VWY Cse 4 SliE 0 (0 Jdxe yolic g el s calise
RM100) ) slo o 45 s ysboas (P<0.05) cusls (gl sime M) oslojl e clooyes oy oS ar g BB ¢ yop50
(RV80 RM60) & 5 (RV80 RM80) & (RV80 RM100) ¥ (RV100 RM60) ¥ (RV100 RM80) Y (RV100
(RV60 RM60) 4 (RV60 RM80) A (RVE0 RML00) Y (clo o ) Capmsd (£ yisins oS an 53 Bl &y duoyd
aslic > pypizmen izl (BVBO BMB80) VY 4 (BVBO BM100) )Y (BV100 BMBOM (BV100 BM100)\-
S dagr BB §yee50 Mo e 53 (55 e M3 (BV100 BM100) - | (RVI00 RM100) ) (clolasi e
CB§ oS Mo yd &S 3l il ol Heb pen .35 (Chang et al., 2016) zls b guen gl ) (P<0.05) s ssalin
i b gl b gued gl ol (P<O.05) cusls ()l sime M) piglofl e ooy (oS ansn blBje
5 (BV100 BM100) V- L (RV100 RML00) ) (gl loss s duagliio 53 yimans (Rebel et al., 2004) 35, Sy
@ g b il dgng iSdn gy byt (clag penss Moyd Jlaie )3 Hlesd 93 ol o (s gixe (5 lol COMB] A Bly i
clalos cpo (SThgd Epepso dlawi (60 xe ialiel bl 4 wlg3 o WS pl sty s Jlas & ool imddy cle b
2 chS p inlofl i slaoys yob &8 Bl ol s a5l (BV100 BM100) V- L, (RVI00 RM100) \
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1. Glutathione Peroxidase
2. Superoxide Dismutase
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