wan13ld 25-hydroxyvitamin D3 luamnssaamninly wazauwdaussvasnszaniulily

Effects of Dietary 25-hydroxyvitamin D3 on Egg Quality and Bone Strength in Laying Hens
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(Whitehead, 2004; Kim et al., 2012) Tulald 25-hydroxyvitamin D3 fSunuindiAgiazaiuisalasuain
nslilugnsermsviennmsdudauasuanuisuasainuasalyl e Vitamin D; 1d1girsnieldliazgn
Sulasianduiidedn 25-hydroxylase Lﬂﬁaug‘d vitamin D, Wiegluguves 25-vitamin D, 1913 lnaggn
Wulesiannlaiidedn 1-O hydroxylase Waswduguiivinaldfio 1,250H)20; viuihiganduunaifenuas
woanlo¥arndldidnitnszuaidondnads lnedinnsuiansesluu calcitonin 9anad ultimobranchial
bodies Lievuradennazieansialunszuaidenluaiianszgn (bone formation) Ineil osteroblast ¥
sthilasadonszgnuds Tnsludnidndefsedureamanyuidsulunszuaidonnieluls Sl&&n was
nszgnifingsiuAuunilunszgnlae fibroblast growth factor 23 (FGF23) azluffunumlunisannisgndu
WaﬁLWmﬂﬁUL%W@ii'NmEJMUMigUézﬂ 10-hydroxylase activity dnadudenisuan Vitamin D floongunslula
frudonsinmsdnunausaresudsmuaaienuasnoanetalusnanisldlsilimuzananilugnisan
ANNNLLLYRINTEgNLar AN WIUAeN YT vl 25-hydroxyvitamin D3 Hanmdnduegedelunis
Snwraunanenanl (Hurwitz, 1965 ; Whitehead, 2004) 25-hydroxyvitamin D3z 3sfiunumdidgylunis
muANaLnavesLAaTsLLazleaesaluane Tnetieifiunsgaduusaidonandlduazdaasunsavay
wisnlunszgn Tedwmalnonssdenunnliuazanuudsusiwesnszgnlulaly (Rodriguez-Lecompte et al.,
2016; Swiatkiewicz et al, 2017) egslsfnu luualaleffienguin Yszansaimvesnsld 25-
hydroxyvitamin D3 813ana4 dwnalin1saaduuaaideulaznisazauuisinlunszananas (Keshavarz,
2003) ¢devateatuseiinigly 25-hydroxyvitamin D3 v3e3mfiudlue1msaiuisarieUsuuse
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Nansldy 25-hydroxyvitamin D3 Tuemsee Average egg weight

Gao et al. (2024) yMn15ANYINAVBINTITLETY 25-hydroxyvitamin D3 (25-OHD3) squAUIndY D3
sonnnldlulnly Ineldlnldeny 55 dUavi $1uau 270 d3 wuadu 3 vEvwd lewa 3mndu Dz 4000
IU/kg, 25-OHD3 50 pg/ke suAUIndu D3 2000 1U/kg wag 25-OHD3 50 pg/kg 3auAUIsndiu D3 4000

IU/kg W31 Average egg weight Liiuaned1eiusgniingunnass (Table 1) wwdendu Li et al. (2023) i



AnwInaweensly 25-OHD3 wnwinidy D3 meldlaldgiwin 900 f7 wuadu 3 vInwud loawn Imnfiu D3
2800 IU/kg, 25-OHD3 69 ug/kg wag 25-OHD3 125 ug/kg Wua1 Average egg weight Liumnmnariu

(Table 3) uananni Li et al. (2021) Anwmsiasadmiiu D3 fisydiu 300 way 2800 IU/kg S70AUNTTLETY
25-OHD3 TulAlyduwau 400 @ wuin Average egg weight liuwansneiu (Table 4) éﬁ’@ﬁ?ﬁmﬂlé’dﬂmﬂ%’

25-hydroxyvitamin D3 Hunumwvantunisaivaunsanduuaadeuwazeanasa sauianisasautssig

Tunszgnuazidenlauinndinsmuaunisasislaunsvselivndudussdusznoundniinvuamvidnly

Aadunsly 25-hydroxyvitamin D3 3sludemalaensesenisiiuiivinla wagvinlda Average egg

weight lalbansnafiuseninngunaaes

Table 1 Effect of vitamin D3 and 25-hydroxyvitamin D3 supplementation on egg quality

parameters of laying hens.

25-OHD3 Levels,ug/ke

ltems Time/ 0 50 SEM  p-Value

Week 4000 IU VD3 2000 IU VD3 4000 IU VD3

Average 14 6204 61.99 61.88 0.20 0.95
eog weight 58  61.32 61.47 61.16 0.27 091
®) 912  61.14 61.91 62.12 0.55 0.60
Egeshell 4 37.60 39,32 40.00 0.45 0.07
strength 8 33,32 33.19" 36.66" 0.44 <001
(N) 12 36.36" 35.14° 34.21% 0.28 0.02

4 75.89" 81.33° 82.37° 0.73 <001
Haugh unit 8 77.02° 83.53° 83.30° 0.85 <0.01

12 79.17° 85.32° 84.77° 0.74 <0.01

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

Source: Gao et al. (2024)

nan15l4 25-hydroxyvitamin Dz lua wnsse Eggshell thickness
Nuntapaitoon et al. (2025) ¥in1sAnensiaiu 3andiu D3 sauiu 25-OHD3 Tulnle Tnelalndnuau
24,862 ¢ uwiadu 2 nIvwud Tawa 3mdu D3 3000 1U/ke waginniiu D3 1500 1U/kg Saudy 25-OHD3

)

1500 1U/ke Wuin Egeshell thickness iinduagaiitodday (Table 2) Tuviusafientu Li et al. (2023)



U3 Eggshell thickness damuuanansiuegafitded1fyseninewiamus (Table 3) agnalsiniu Liet al.
(2021) 91891177 Eggshell thickness Talumnansfuszariningumanes (Table 4) fathidsagulddnsls

25-hydroxyvitamin D3 #® eggshell thickness &iligenmdnsnulunnaznisnaass Iy 25-
hydroxyvitamin D3~ fiunummaniunisemuaunsaaduuwaznsiduaaigey Fudusadusznovvaudden
1q) ﬁqmﬁ]ﬁd’mLﬁmmwmmLUS‘@ﬂlﬁdiuﬂsajﬁlﬁﬁmméfaamil,maL%smqq wiileléisu 25-hydroxyvitamin D3

TuszAuiieanauds nsuidluseiugeiuenalavilli eggshell thickness Liintiuag1ednLau

Table 2 Effect of 25-hydroxyvitamin D3 supplementation on egg quality parameters of late-stage

laying hens.

Parameters Control Treatment P-value
Eggshell thickness (mm) 0.380 0.390 0.030
Eggshell strength (kef) 4.2 4.2 0.769
Haugh unit 95.5 92.1 0.020

Remark: Values are presented as mean.

Control = hens fed a diet containing vitamin D3 at 3,000 IU/kg

Treatment = hens fed a diet containing vitamin D3 at 1,500 IU/kg and 25-hydroxyvitamin D3 at
1,500 1U/ks.

Source: Nuntapaitoon et al. (2025)
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Gao et al. (2024) Wu31 Eggshell strength winduegadioddnluduaivid 8 Iumjmﬁlé’%’umim%u

25-OHD3 21U D3 (Table 1) 881915AR3 Nuntapaitoon et al. (2025) lawuanuunnaieues Eggshell

strength 519N aUNARRY (Table 2) Feaonadoaiu Li et al. (2023) way Li et al. (2021) finu31 Egeshell
strength laiiansnstuseninendunnaes (Table 3 uag Table 4) dstiuFsasuldin navesnisld 25-
hydroxyvitamin D3 #ie Eggshell lailafinase eggshell strength asmaﬁ%amaiunﬂmsmaaa \iesann
25-hydroxyvitamin D3 ﬁwﬁwﬁwﬁﬂiuﬂwsmuaumsg}m%mLLazmﬂ%LLﬂaL%au Fefluaronisadraldenls
Tnomssey faiuileldldsuunadounas 25-hydroxyvitamin D3 lussdufiiismeouds nsuiiusssu 25-
hydroxyvitamin Dz e1akivldruuduswestdenlafiniuegedaay Swilinanismaaedusday
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Table 3 Effect of vitamin D3 and 25-hydroxyvitamin D3 supplementation on egg quality

parameters of laying hens at different ages.

ltems VD3 2800 1U/Kg 25-OHD 69 pg/kg  25-OHD 125 pg/ke  SEM  p-Value

Average

egg weight (g)

62.9 62.4 62.5 0.4 0.579
Eggshell thickness
(mm)
50 w 0.417 0.399 0.397 0.008 0.234
60 w 0.3864°" 0.397" 0373 0.005 0012
70 w 0.389 0.381 0.378 0.008 0.607
Eggshell strength
(kg/cmz)
50 w 4.62 a.24 4.44 0.15 0.233
60 w 4.38 4.50 3.99 0.17 0.113
70 w 3.99 a.11 a17 0.14 0.653
Haugh unit
50 w 82.0 79.8 78.9 2.0 0.533
60 w 78.7 79.3 77.0 2.3 0.763
70 w 79.3 74.0 77.2 2.1 0.232

SEM = standard error of the mean.
Means within a row with different superscripts differ significantly (P < 0.05).
Source: Li et al. (2023)
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Gao et al. (2024) wui1 Haugh unit qﬁuadwﬁﬁsﬁﬁzyﬂuﬂaq'mﬁlé’%’umua%zﬁmﬁu D3 (Table 1)
9819137910 Nuntapaitoon et al. (2025) 51897411 Haugh unit ﬁLLmIﬁmamauﬁﬂﬁaaiuﬂ&jmﬁlé’%’umi
\@3u3mnfiu D3 (Table 2) vaugdl Li et al. (2023) wag Li et al. (2021) wui1 Haugh unit liuanenefiy
seninangunnaeslunngiaogn1sudn (Table 3 uag Table 4) fedudsagulddinanisld 25-

hydroxyvitamin D3 #i@A1 Haugh unit Teasudmaulundaznis@nweiadunsizszdunisly 25-



hydroxyvitamin D3 lul@agn1sAnw1NLAnA19iU NSMDUEUBIRDN15LASU25-hydroxyvitamin D3
ANAINNTOIUATTLY 25-hydroxyvitamin D3 Wagwaan 25-hydroxyvitamin D3 fidswafe Haugh unit

o1abiledmansenulnens

Table 4. Effects of vitamin D3 and 25-OHD3 on egg quality in laying hens.

300 IU/kg VD3 2800 IU/kg VD3 p-Value

25-OHD(-) ~ 25-OHD(+) 25-OHD(-)  25-OHD(+) SEM VD3 25-OHD VD3 x

25-OHD
Average egg
Ege weight 62.6 63.0 62.6 63.0 0.4  0.959 0.361 0.929
(9)
Eggshell
thickness
(mm)
20 w 0.433 0.437 0.436 0.439 0.01 0.793 0.707 0.991
40 w 0.383 0.390 0.390 0.382 0.01 0975 0.950 0.254
60 w 0.382 0.385 0.382 0.380 0.01 0.806  0.907 0.773
70 w 0.384 0.368 0.354 0.378 0.01 0593 0.900 0.107
Eggshell
strength
(kgf)
20 w 4.99 4.80 4.82 4.86 0.11  0.640 0.534 0.317
a0 w a.76 a4.76 4.57 4.54 0.14 0.179 0911 0.951
60 w 4.26 4.25 4.21 4.31 0.15 0984 0.753 0.717
70 w 4.20 a.27 4.11 4.25 0.18 0.766  0.561 0.844

SEM = standard error of the mean.
Means within a row with different superscripts differ significantly (P < 0.05).

Source: Li et al. (2021)



Table 5. Effects of vitamin D3 and 25-OHD3 on tibia strength in laying hens.

[tems VD3 2800 IU/Kg  25-OHD 69 pg/kg 25-OHD 125 pg/ke SEM p-Value

Tibia strength

(kgf)

10 w 15.1% 17.4° 12.8° 0.9 0023
20 w 17.0 17.2 19.4 15 0488
72w 16.0 183 18.2 11 0262

SEM = standard error of the mean.

Source: Li et al. (2023)
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Figure 1 Effect of vitamin D3 and 25-hydroxyvitamin D3 supplementation on tibia strength of
laying hens.

Control = hens fed a basal diet without vitamin D3 supplementation; VD3-supplemented groups
received dietary vitamin D3 at different levels.

Source: Gao et al. (2024)

nan15ly 25-hydroxyvitamin D3 Tua wnssand1uudaussvainsegn (Tibia strength)

Gao et al. (2024) Anwnsly 25-hydroxyvitamin D3 S3uAUIANAUY D3 Wudﬂmmwmmduﬁlé’%’u
25-OHD3 fA1Auudausiwainseen tibia geandnguaiuan uansinistd 25-0HD3 019 eann15gade
wanszanle Li et al. (2023) Anwin1sld 25-0HD3 luszausnsiuuasUsziduainuudusvenszgn
WUl tibia strength LiiuandsiusEnitangunaass uansimsiinsedu 25-0HD3 enalddenasionany
wisussveensegn lwiwendeadu Li et al. (2021) 74 25-0HD3 $rufusEAUIANTY D3 Twansneiy
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WU tibia strength lalwansnafuseninangunaass wansiinistd 25-OHD3 WelasulussAuniie sneawdn
anvldvinbimuudussvensegniindusgrsdmau agulaiinavesnisly 25-hydroxyvitamin D3 #ie tibia

strength Galsigenndesiuluniaznisvaaes lag 25-0HD3 HunuimlunisAIuAuNIsgATuLagnsty
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Figure 2 Effect of vitamin D3 supplementation on tibia strength of laying hens at different ages.
Bars represent mean values + SEM.

Source: Li et al. (2021)

R

MNMsAnNUITERLITUNSlY 25-hydroxyvitamin D3 (25-OHD3) AenmnwlyuazAIBILTILSs
vosnszgnluldle $1umu 4 atu AdnwiilulnewasieUssmelugagd 2021-2025 wudh msld 25-
hydroxyvitamin D3 laifinaegadnausaradedminld uansin 25-0HD3 ldldTiunumlnenssenis
diandwitnle usfivihfiddalunsmueuauganeafeuuazrleanadaluianiy lususmnmddenls
Taglomzmnuvuidonls varimeuudausweaudonlduazeuudauswesnsegn tivia 1walsl
gonpdesiulunnnisveaes ag1alsianu n1sld 25-hydroxyvitamin D3 fikwiliugisannisgedenna
nszgnld Weflnsansziumsld wuideldiulusefuiiiiosmeuds msifiusedu 25-0HD3 lailduans
Usloviifiniuegiedna dadunisld 25- hydroxyvitamin D3 Ssanunsaiduwuimslunisinms
Inmnmaieisasnuninliuazamnuudauswonszanlulily Tnsemzdleldsmiuindu Ds lusedud

SRS



LONEITDND

Gao, Y., Liu, H., Wang, J., and Chen, X. (2024). Effects of vitamin D3 supplementation on egg quality
and bone characteristics in laying hens. Animals, 14, 878.

Hurwitz, S. (1965). Calcium metabolism and requirements in poultry. World’s Poultry Science
Journal, 21, 9-20.

Keshavarz, K. (2003). The effect of dietary levels of calcium and vitamin D on performance and
eggshell quality of laying hens. Poultry Science, 82, 71-78.

Kim, W. K., Bloomfield, S. A., Sugiyama, T., and Ricke, S. C. (2012). Concepts and methods for
understanding bone metabolism in laying hens. World’s Poultry Science Journal, 68, 71-
82.

Li, X.,, Zhang, B., Li, J., and Wang, Y. (2021). Effects of dietary vitamin D3 supplementation on laying
performance, egg quality and bone strength in laying hens. Agriculture, 11(8), 698.

Li, X., Zhang, B., Li, J., and Wang, Y. (2023). Dietary vitamin D3 improves eggshell quality and
skeletal health of laying hens. Agriculture, 13, 383.

Nuntapaitoon, M., Choisunirachon, N., Techangvamsuwan, S., and Jittidecha, J. (2025). Effects of 25-
hydroxyvitamin D3 supplementation as a partial replacement for vitamin D3 on laying
performance, egg quality, and bone traits in late-stage laying hens. Thai Journal of
Veterinary Medicine, 55(2), 14.

Rodriguez-Lecompte, J. C,, Yitbarek, A., Brady, J., Sharif, S., Cuperus, T., House, J. D., and Camara, L.
(2016). Maternal dietary vitamin D3 supplementation enhances immune response and bone
development in poultry. Poultry Science, 95, 2401-2410.

Swiatkiewicz, S., Arczewska-Wtosek, A., and Jozefiak, D. (2017). The efficacy of dietary vitamin D3
and its metabolites in poultry nutrition: A review. World’s Poultry Science Journal, 73,
571-584.

Whitehead, C. C. (2004). Overview of bone biology in the egg-laying hen. Poultry Science, 83, 193—
199.



