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Introduction: Vitamin Dj is one of the important vitamins in calcium metabolism, which increases the active
transport of calcium and phosphorus in the intestinal epithelium. However, the mechanism by which vitamin D3
increases the absorption of calcium and phosphorus is not fully understood. The active form of vitamin D3 or 1,25-
hydroxycalciferol is transported to the nucleus of the intestinal cells. In the presence of 1, 25-hydroxycalciferol, a
specific RNA is secreted from the cell nucleus, which is translated into a specific protein by the ribosomes, thereby
increasing the uptake of calcium and phosphorus. The primary role of 1, 25-hydroxyvitamin D3 in vertebrates in
regulating calcium homeostasis is the direct action of 1,25-hydroxyvitamin D3 on the gut, kidneys and bones by
inhibiting the production of parathyroid hormone in the parathyroid glades. Vitamin C prevents stress by
preventing the release of corticosteroid hormones, which can be effective for bird function, egg production and
reducing mortality. In the liver, vitamin Ds is converted into 25-hydroxycalciferol, which is later converted into
calciferol hydroxylase (activated by vitamin C) in the kidneys by the enzyme 25-hydroxy molecule. This
metabolite increases the absorption of calcium and phosphorus from the intestinal wall and renal tubules. The aim
of this experiment is therefore the effect of vitamin D3z and vitamin C on performance, egg quality and hatchability
in broilers breeder hen at the end of the production period.

Materials and Methods: A total of 240 broiler breeder hens and 24 cockers (Ross 308) were distributed in a
2x2 factorial arrangement including two levels of vitamin D (3500 & 5500 1U) and two levels of vitamin C (0 &
150 mg/kg) with 6 replicate pens of 10 hens and one cock each. The experiment lasted for 12 weeks (from the age
of 49 to 61 weeks), and during the trial, the performance traits production and hatchability were recorded. Every
28 days 4 eggs were evaluated for internal and external quality.

Results and Discussion: The results of the study showed that the main effect of vitamin D3 had a significant
impact on egg weight, with higher concentrations resulting in a reduction in egg weight. However, there was no
significant effect on other performance parameters. The main effect of higher concentrations of vitamin D3 was an
increase in the number of hatching eggs, shell percentage, shell thickness, specific gravity of the eggs, a decrease
in the percentage of egg breakage. However, this effect was not significant for other parameters. Increasing the
level of 1,25 hydroxycalciferol significantly increased plasma calcium levels, which led to increased renal 1-alpha-
hydroxylase activity, envelope secretion, reduced oocyte rupture, resulting in increased hatch fertility. The main
effect of vitamin C significantly increased production percentage and reduced feed conversion and feed
consumption per egg. However, there was no significant effect on other parameters. Addition of vitamin C
significantly increased external characteristics of the eggs, including shell proportion, shell thickness, shell ash
and phosphorus, number of hatching eggs, but reduced the number of broken eggs. However, there was no
significant effect on internal parameters, except for yolk color. The use of vitamin C activates the enzyme 25-
hydroxycholecalciferol hydroxylase to produce 1,25 hydroxycalciferol, which increases calcium absorption from
the intestinal wall and reduces the number of ruptured eggs. Regarding the interaction of different levels of vitamin
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D3 and vitamin C, the results showed that higher levels of vitamin D3 and vitamin C increased production
percentage, egg mass, number of hatching eggs, shell thickness, phosphorus and FCR. Intake in the egg removed
significantly increased, but the number of broken eggs decreased.

Conclusion: In general, according to the results of the present experiment, it can be concluded that the use of
vitamin C in an amount of 150 mg / kg with 5500 U of vitamin D3 can increase the production percentage, increase
the mass of eggs and improve the feed conversion ratio. It can also increase shell thickness and the number of
chickens produced weekly and over the period, decrease the number of broken eggs, increase the number of
hatching eggs, reduce feed intake per egg and feed intake per chicken at the end of the broiler breeder production
period.
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Table 1- Ingredients and chemical composition of basal diet

0 yu> dl}?l (%) dj&w 3199 ).JU
Ingredients Nutrients Analysis (%)
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Corn, grain Crude protein

b Ao 16.58 P 2,563
Soy meal (44%) Crude fiber

PS5 g 4.75 el 3.4
Wheat bran Calcium

Soybean oil Total phosphorus

i pelli2 1.09 g JB it 0.32
Dical. phos. Auvail. phosphorus

Bl s 0.41 - 0.606
NaHCOs Potassium

5_&'] 3.02 » . 0.18
Limestone Chlorine

b dus 5.58 f""\“’ 0.23
Oyster shells Sodium

-~ 0.22 o 1.484
Common salt Choline

Ve e L oea T
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Vitamin premix* ARG

e Slge S 0.25 o 0.72
Mineral premix? LYS

oy~ s> 0.18 Oy 0.414
DL-methionine MET

L-lysine HCI TSAA

Choline CI -70% THR

L-threonin TRP

‘_f.» oolo 0.2 oy 09:3'[5 uﬁ”l JJLJ 210
Filler (sand) DCAB (meqg/kg)

£ 100

Total
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L Vitamin premix: vitamin A 12,200 IU; vitamin D3 3,500 1U; vitamin E 21.6 IU; vitamin K3z 2.9 mg; vitamin B1 3.2 mg; vitamin
B2 12.6 mg; vitamin Be 5.5 mg; vitamin B12 0.046 mg; pantothenic acid 20 mg; niacin 40 mg; folic acid 4 mg; biotin 0.29 mg
2 Mineral premix selenium 0.20 mg; copper 20 mg; iron 50 mg; manganese 115 mg; zinc 100 mg; iodine 2 mg
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Table 2— Main and interaction effects of vitamin Ds and vitamin C on performance in broiler breeder hens

s Shygs G pno

Lzz»)l.o.,}' é)"’ S ()39 é)‘° S 0395 é)” Nl -\Jy Ao )d ‘-}J'\” ol g Ja ‘51}1‘\{ &‘)95 JW
Treatments Egg Egg mass  Egg production Sy RN Ere 055 2 Mg
weight (g) )] (%) FCR Feed per chicken oy per egg (9)
)]
D3 (pelisg 3500 66.542 48.49 70.72 3.36 2690.52 230.89
Vitamin D3 5500 65.82° 48.87 71.59 3.33 256.46 228.02
P-value 0.008 0.494 0.205 0.478 0.198 0.192
SEM 0.150 0.309 0.404 0.021 2.15 1.25
C ol 0 65.97 47.95P 70.26° 3.4082 262.242 232.282
Vitamin C 150 mg 66.39 49412 72.052 3.300 254.75b 226.64°
P-value 0.106 0.014 0.014 0.013 0.023 0.015
SEM 0.174 0.389 0.468 0.026 2.15 1.50
Jlize 31
Interaction
3500D3%x0 C 66.48 47.15° 68.90° 3.462 267.05 236.762
3500 D3x150 C 66.60 49.832 72.552 3.27° 253.99 225.02°
5500D3x 0 C 65.46 48.75% 71.632 3.34b 257.42 227.79°
5500D3x 150 C 66.18 49,002 71.552 3.330 255,51 228.25P
SEM 0.246 0.550 0.662 0.038 3.04 2.13
P-value 0.237 0.038 0.010 0.035 0.082 0.009

(P<O.08) itk o s e M (£hb S e st gy b 5 o (slosSiln
Means with different superscripts within a column differ significantly (P<0.05).
SEM: o puSile 3 lslial sl
SEM: Standard error of the means
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Table 3- Main and interaction effects of vitamin Dz and vitamin C on hatchability and chicken quality in broiler breeder hens

slads g ol A>g> (gabdr,d

& ”’UE BB gl Epe 50 Loyd Y IOPINK; “,SLM%? :S\” Chicken grading (%)
byles Q?ﬁ 4 (wSs) i syl g aim \Y e ﬂ o
Treatments S Unsettable eggs ~ Hatchabil  Chicken per s R 99 42
Settat;le (%) ity (%) hen for 12 chickensper  Grade1  Grade 2
eggs (%) weeks hen/week
D3 (yolisg 3500 97.12° 2.872 91.20 52.68 4.39 89.50 10.50
Vitamin Ds 5500 97.70? 2.29° 90.93 53.47 4.45 91.33 8.66
P-value 0.001 0.001 0.654 0.217 0.225 0.427 0.427
SEM 0.106 0.106 0.428 0.439 0.036 1.59 1.59
C ool 0 97.05° 2.942 91.20 52.30° 4,36° 90.67 9.33
Vitamin C 150 mg 97.772 2.22° 90.94 53.85% 4.48° 90.17 9.83
P-value 0.0001 0.0001 0.672 0.022 0.022 0.827 0.827
SEM 0.106 0.106 0.428 0.439 0.036 1.59 1.59
Julize 3
Interaction
3500 D3x0 C 96.60b 3.408 91.72 51.35 4.28 90.84 9.16
3500 D3x150 C 97.65° 2.35° 90.70 54.01 4.50 88.17 11.83
5500 Dsx 0 C 97.50? 2.50° 90.68 53.56 4.44 90.50 9.50
5500 D3x 150 C 97.90? 2.10° 91.18 53.68 4.47 92.17 7.83
SEM 0.150 0.150 0.605 0.621 0.051 2.26 2.26
P-value 0.042 0.042 0.223 0.085 0.082 0.349 0.349

P<0.05) 13l oo 5 gime M) (ghyls S jtio e Ggyn b ygiw v (slocnSibio

Means with different superscripts within a column differ significantly (P<0.05).

SEM: lapuSile 3 lslial sl
SEM: Standard error of the mean
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Table 4- Main and interaction effects of vitamin D3 and vitamin C on the internal quality of eggs in broiler breeder hens

o5 P 222 e gl 5o 2l 03)) Mo)d 03,j &lest 03)j pasld 03,j S5,
Treatments Albumen  Albumen Hau_gh Yolk (%) YolkpH  Yolk index Yolk color
(%) pH unit
D3 yolivg 3500 58.72 6.35 83.21 33.03 3.89 22.87 7.83
Vitamin Ds 5500 58.71 6.40 85.42 32.52 3.85 22.48 8.04
SEM 0.275 0.042 1.19 0.247 0.027 0.239 0.102
P-value 0.983 0.493 0.206 0.162 0.292 0.250 0.167
C owelus 0 58.90 6.38 85.27 32.79 3.86 22.33 7.75b
Vitamin C 150mg 58.53 6.42 83.35 32.76 3.87 23.01 8.122
SEM 0.275 0.042 1.19 0.247 0.027 0.239 0.102
P-value 0.342 0.890 0.269 0.938 0.831 0.058 0.018
lize 31
Interaction
3500 D3x0 C 58.93 6.33 84.44 33.08 391 22.34 7.66
3500 D3x150 C 58.51 6.38 81.98 32.97 3.86 2254 8.00
5500 D3x 0 C 58.88 6.43 86.11 32.49 3.81 22.33 7.83
5500 D3x 150 C 58.54 6.36 84.43 32.55 3.88 22.78 8.25
SEM 0.389 0.059 1.69 0.350 0.038 0.199 0.145
P-value 0.912 0.340 0.751 0.823 0.145 0.263 0.777

P<0.05) ssl oo jlo gne BM] gyls S jitio pé GBgp> byt (slocnSibio

Means with different superscripts within a column differ significantly (P<0.05).

SEM: b1 She 5l (sllas

SEM: Standard error of the means
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Table 5— Main and interaction effects of vitamin D3 and vitamin C on egg shell quality in broiler breeder hens

Ly Cwles UPFAZ ()9 L s s
lolos D o Shell £ye 55 Frosls A e
Treatments Eggo/s hell thickness Egg gravity £ o s s P (%)
(%) (mm) (glem?) Eggindex Ash (%) Ca (%)
D3 yelig 3500 8.76° 0.41° 1.074° 75.29 91.64 358.01 1.99
Vitamin D3 5500 8.242 0.442 1.0778 75.73 91.87 360.57 2.00
SEM 0.092 0.004 0.0009 0.501 0.148 2.44 0.099
P-value 0.0007 0.0001 0.049 0.547 0.279 0.468 0.907
C oeling 0 8.300 0.40° 1.076 76.06 91.26° 356.03 1.78b
Vitamin C 150 mg 8.702 0.442 1.075 74.96 92.252 362.55 2.212
SEM 0.092 0.004 0.0009 0.501 0.148 2.44 0.099
P-value 0.006 0.0001 0.545 0.137 0.0001 0.074 0.006
Jilize g1
Interaction
3500 D3x0 C 7.97 0.38°¢ 1.073 75.96 91.04 354.25 1.36°¢
3500 D3x150 C 8.50 0.43° 1.075 75.30 92.24 361.77 2.612
5500 D3x 0 C 8.62 0.43° 1.078 76.15 91.48 357.81 2.20b°
5500 D3x 150 C 8.89 0.452 1.075 75.30 92.26 363.33 1.81°
SEM 0.130 0.006 0.001 0.338 0.210 3.46 0.141
P-value 0.347 0.033 0.079 0.732 0.336 0.776 0.0001

P<0.05) ssl oo jlo gne BM] gyls S jitio pé GBgp> byt (slocnSibio

Means with different superscripts within a column differ significantly (P<0.05).

SEM: b1 She 3l (sllas
SEM: Standard error of the means
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