FAY 1( Sl YA 0 o) | 0yl (YF 099 {siuimots

(&19 2) 95 — 0l & yid

P

* mé‘am(whmw
1Pe¥ 5l t0)) s oAGIS c0ld pale iy 09,5 o2 9ol — colde cpocxil >

@ https://domestics].utac.ir/article_101168.htm

9y — ool dlio

IR0 GE yo Ak 30 i Aliko il

Olplessé olulydl eyl cdag )l olKitils (5,0liS 0aSitils  sald pale  cwsdige 03,5 jgubs AT pamass (S0 (ggmiils

https://doi.org/10.22059/domesticsj.2024.363859.1130 (d

ooy

2 6 Dygo 4 o5 JTnb 5 I il JISEI L gl STygs 5 SpaseS ixe Slge (sloJaSe Consl
iN-Vivo 4 in-vitro wlalllas 5l saslcassas sloesls 5 Slidiss lacSiuss e pion b Conas IS LB s o tws
Co; Lo 51 5350 o3l w1 coal sl 0 5, IK5T T g T d s lge Cpr (losglis pes sla Lo 4o
P e oo )l S 990 |) JlIKeS Slag o 50 S e JIKAI (penl B S b olyen (gl 85 5 (aiore
Jose bl yangy S 5 o pedglio )3 30 (oor T Glopiacas ;5 bone a8 sl 4555 13 5L 5590 yate S
Wy wotlae CodsS (g 5l 6 pSia Oliel W) D) (3 (sege B e IS lag e jd S (e
Sligis o lysd 25800 Ero 03 Ay CodsS 5 Adsi 2al5 Sl 3 900 0l 3 Shes Lai> g £ o3
Shy> pSskS 2 0 5K p S hea P g Vo i (055 laaz g g A3 slag e sl 2 (129F) (NRC)
Fke s sl 4y 09 o 438, a5 0 ol ul I ey 50e 41 5L5 ek (lae sloe ez ;0 Ll a8 o o |,
S8 eolitul 0540 s 350 JT polie Joes Lol Wl oo olaiwl jaudbs dds5 j0 o laslin] A laie 4 Slalgu S A
Sy 9 Sl Sligs 0 55lS 50 0 0 5 (oo Ve K35 Slag yo ;5 002 350 @ 5ls a5 sy oo a5 4 0,5 o
3 conend el o Slallnn e F T gl 51 5205 Lo 55800 ine glie gl 5f iy 53850 il sanl3
B9 ploul Wb laKes slog o sl bt KO jo 138k Aty

mohamadali09@yah00.com :J giuums 0w 9*
ooljnman ol 255 1 pamaRd o Seb 4855 1y

VEY/ YR T HLa s G VEYVIYY by gu,b VESYVIY S5k gyl VE YOIV el o gu b

R




)“'*s‘ Koz éué)‘ “""”” 20 S Koo iliso é‘?u”

Freeland-Graves et ) 598 (oo cums 1) booed 5 Ol jaing S
3o YL zahaw OB pas o ploil Slallas 5.0 .(al., 2016
A5 ol 0l Slpiiny e o (ras Cogonme el 0y (o
baaisS aJgi a4 e (nlply g o)l JBI5 s b 8
!y 3% (Faveroetal., 2013) 39 oo (ROS) (y50ST Jlad
35 slp &5 Cnl (59,8 ooy Bl (higSge JeSeis
Gl g wabe JW Sl gmsn ol sl dajliandl s
OlgPeiml By pad oS g (gl azmio w1 by
« i e 4y (Peric et al, 2007) siws (59,0 el
gy e ple S5 50 Bleys 9 (ilS slag S5 555

(Zhang etal., 2017) s Jozd £ 1o 059

o 00 5 Cuns

SrsS 0355yl blie slosbo 8 55 i
Ci> ojs p  alb 1S (Kies, 1987) adl o 3Ll
Galdn) oS o culd, LSy i sla e 45 9y b 5 S5 o0
paie Jal g Sy sl sy Cursg (and Drago, 2014
At 5 Laas g i duxie oS s Jelse 5l slis
Sz 0,50 50 Oledbl 5l g lws oz g owl L (Kies, 1987)
uo)s 9 Cons] 00 (S’L»"))‘ CJUBQ &9, ULM.lLo)T ala) Lel J.a..i..n
H5b e S sdie Slge ple a5 ol a5
peelS 0L 5 B yae b 3350k d (Aschner, 2005) o535 oo
5 5 ppndS Jlaizl L3l ol e bLs )l STies o
Jlasl sl e (sl 538550 g oyl a8 cpla amg3 b ol axsls
e iz a5 G HUaul ) a0 1A s so 2ol 009, 40
.(Zhu and Richards, 2017) 54 aglge JSie b

39205 g Ceml poge Loy 5L (JoS'g0 i (sl 53500
adg Grals cel Wil o jeub 33T o Gl Jolie
S9d oS diwgy hprd dasg eized 9 Epe oY
L Ygore j5ub STyss 1o 15 3938l (Brooks et al., 2012)
ol SV ghans 98 o ol (Siime slacSes 5 oaliul
ol (2l Hob ;0 e (St (oonl B a5 sl i
ods yiyl38 ey pl b .(Swiqtkiewicz et al., 2014) <l
Fe @l Shigs 10 pedS 0o 5l s polae a5 ol
Fd Dl @ plgee |y Al A5 9 05l 680 e
Seid awl (Wedekind and Baker, 1990) oslo cas o
Halpin) ob asles 1:8e Ol el cel 5 pud Lol on
Cwl xSon Sysz 10 35250 1Ko u’JVI &bl (et al., 1986
locanisSLST 590 Juds @ youbo 50 1) (65t (sonl 3 o
Fie — g gk 50 S w2l,8 Sume milio b anslis (o

Aoddo

3l S g Sl ey 59, gl 3 paie ey 350
Slp 35 paie AT Jlo 5] o et 4 Ol yolie
LAx 5 .(Suttle, 2010) cwl oo axslis S9,° QU‘}:}
Golmt )2 59,10 Glgsinl JSa3 50 e (R 55w 5l
3l J595elS g SUgemnd dnnST g HenS 52,5 Sl
b A i A gl 1350, (Suttle, 2010) ol iss
5 LOhueg S peddalic 5 Jreoady dagloseal 5 G
e w0gdle 4y (Underwood, 1977) <l (559,60 o]
0,18 € 0 05T Llwgy St Lads g plSuinl [0 e S
o, Slas b sloons Sy bl 4y az5 L (Lu et al., 2007)
Glysds Jawgs ool slpiion 1K jLo aidS ans wuz o YL
bl 5 Slas Lia> gl S50 (VAF) (NRC) ligios Lo
T o Shac 4255 6 3520 Jubo 42 £50 055 sy ok
55550 55 e gl o0 plool Slalllas ST 15 s SIS
e Shhe> a5 slS pa 0 a8 e Voo 10 o B
LsLméfo 6|).s oy A ‘).soLu u.v‘ 9 owu;o a8l d‘u\; 0 &
Ja.w?.) 03 dogs C?‘Ia"" )‘ greve) )L.M..: ..\le‘sa ‘)‘J.im
&G 6” L Goxe S8 g0 4 yate cpl .all (V4F) NRC
b oaslio 0 350 JI sl 050 o0 adlol ol slac >
(Xiao et al., 2015) ws ls

il a0 )5 4 al (55,5 SlooS yais S 5o
9 ) eipelagusl (grilo mudgilio (sl g 0,15 352
(Zhu and Richards, 2017) cwil (5,90 Sljouee,S o
L 5LiS g yg0unST sl 51 5i8e 4wty slaps 351 Bolgils
o5 b (zren 5 ¥y 0 dajliegpl dajlyanil s
Slgpdgrind Glus,l Jols 5K slap il ool su
SeSTpgm 350 (izred g L Gueligls DS S
25 & lgensd wenSlhgm 3K (o9 a4 el gennd
ol LS 5 08 Wl alex 5 Sleplal o gz LB
a5 9 Jhe oy i ( Jolw (6551 (95 0B s el
Ar B a4 g il gype el
4 3% (Dominguez, 2013) wiS o SWS o1 sla JIGol,
WS (g0 S 93 b i g (ilwsen 4 K el g ol e
9> Sbadoks arusi lp CleS yaie Ko S (e
Wy OMSie 3K SgmeS Canl giayl pis 0, Sles g
i g 65k LN Sl sl 5 sl 0, pals
el plio )3 (all g SEIS Jeems 18 Jood g pln

1FeY 5l (el Colid g Coma 0)louds) SO 0 losds jley g Cowas 0590 ‘w‘d (Glad ) gy — oole 4 pis Q



Mirhosseini;
Different sources of manganese in feeding laying hens

5t JUil 5 S 5l ol DMTL s (50l 5T by 9eslis S|
oS g Bai .80 7l (Forbes and Gross, 2003) ays )5
S P59 PP ) FKie iz &S was oo LaS (V- A)
Oeizmed (e (nl el il elsl lasl sangp S
039, ;o Iy DMTL 5 oly 3K cdalé oS wio )5 5,158
Hnd Vb gohaw S (o0 @il (2555 slaazgr SosS
a5 Jb y0 00K sate jil 335 5l eolaiul p Wilgs g0 0 0
S e i p 6 ob) S sl ST

.(Wedekind et al, 1991)

re b oz 43 ouls oolaiwl Jass yolie La}.o.c
g oo el oS g laay S dacliy S daclilg aibe
laz 095 Sad 1 3,158 olliws [0 iz sl 4 laSlad )
Ol Nl oo iz e g odwl o ol5T slagyg Py A godd
0y 5> d9zye sbasse ;o b wiilsie ST slags
w2 2 by 6pSslx gl Cix jl g aims (WSS S
b 13yl oo (o piws BBé S sl 1) bl 5 lge
Close, ) wijls Ollg> sl siml @dz> 0ol yolic Joxe
Sone Slge e zalS sl ise slo Sl 5l S, (1998
relie wlie 65l g 0 Slae 2 3B G oz o
&3k oS yolie (Zhangetal., 2017) el JI US4y (Jose
St 5 )18 63V (gt bl ain T )8 4y oS
o] slaawl aile JT olge b ool aib 38 slagyg !
Loy ol 45 ot g0y, Lol sl uShoS b 5 ooty
Wiloos palp 6V (s g Sl b L,
5 i o5y, 5l >, 4 ol ) USs ol (Vieria, 2004)
g wten b olrerdsn Sl 5l ogdle 4 taigh oo Jiie
8 oy LS5 %o b ol sla STy lia o
Ngd e il s 2alS 1) liis e Canl Sas
.(Close, 1998)
Slafgu a5 el oads (155 (3K Sadse ae ylgis 4
S ooy bl S Dl S g 35 wenST ] 8
olid (Y- Y) e s Wang .(Ao and Pierce., 2013) sl
ol g el 138 w0 PV-YF ol 15X anST A wisle
@ ol 5iSie dope Ver aS el Sligu 3K e
Ws,S lad,ble (Y- V) oL, 5 Gheisari «os 5 (o
Syt el 8o ST gl 4 Sliges 1iSe og38l oS
b oo 5 Sligt Sras e 5l (69,8as slo il
£ S glapss oy talS 5 iFass slag e Sl
Oy L SlesS polie Jone glie (gonl)d Conyj 09 o0

ool B Gy 58 Olilgn b 58ie 0T b aglie o
390 y&ie J wlie iST .(Hilal et al., 2016) o,ls (5 yidon
b ogdoo jpai a5 st Jato atpal (glasasl 4y oolitsl
oo ] 5 )3 e i ol SAS L iy inlS
Camd )90l 457 (ol 4 4295 b S (g0 Cugi 1) (Smm) (02l
oolaiwl 1A 5 lo 5% 4y (5 5ien jLs olo (sloaisl plu 4
Bl & s J0mb gohe b ST o 558 Jl gl
& phall y 535 Qi 2L (Rl Sl wlgi oo (Gone
3 sl yo (Brooks et al, 2012) oss llgs o

(It 51K polio b awslio jo JT 5500 sl doiole;]
Onigeie (LU0 et al., 2007) cuils (g iy S sol)
3 e ol Lol Jme pezlil a5 sle las (Ye-9)
Olye 4 5K Odr 4 (gte 5 Sl (S5 laaz g
(YY) ) an g Brooks lawgi «5:%e Oldgew b awslio
)..f...o it C9Ja..u oo UJ‘ )d C«B; )|)5 @R 0)5.4
S She> p S okS yo oS hea B0 e g Ve Ve o Juld
A bl 0yse Shsx Srae ool s (e ol Sl 5l
duglie ;o Syt jaud § penlS mhaw adlllas ol jo 08§
yolie yo W;Lﬂ S sl iolidl o laitinl 6 e b
(ol ply cwl i as e T il Oldgw b aslio (o

i S9ae yhad g S (YL sk jpax o K

PR iz
Sl 0ezg (goumine glaas il ooy, 5l iz (ol
oolaiwl Jloam 8053 Jow 51 (VAVY) s 9 Thomson
iz oly et JLanl Gyb Sl s Qe g ws S
I, selie mls oo (V23F) oLSan s WU .is,S 5,158
lrods y jo pgall a5 ol ools jlid wlddod xs,S o155
Jiet) coul 5350 Qi o (n fpte 5500 35005 L 425
sy (DMTL) ) 3L g8 518 sasas Jlisl (al, 2006
Sl 0 st L AT Sl 0ald ool lis |yl aS ol
ollslay yo (Roth et al, 2003) o,ls S>o5 009, 5l 3Kie
SIDMTL &5k 5l g 35800 g5 paiogid & odne 5l 3250
g amy il 3l 5 03,5 5 o ligg oo b
3 DMTL gy o5 ole ol (Trinder et al, 2000)
5 od 3K Ul Liglidl el o ools cutS cla sk

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 24, Issue 1 (Serial Number 28), Spring 2024




)“'*s‘ Koz éué)‘ “""”” 20 S Koo iliso é‘?u”

DSl 90 5 S e Jelss Guizren

MK € 30 (58 yShos S ool 3 39 3o 1
oz 5l gouste Jelge lang IS slag ye o Shoe
5 el g ok )3 (6551 5 Slrg S (g paddsilie
(o o2l 595 b pritan i b oediien ol 4 a5 olaplall
Sale ) 2.5 o 1, il o attan 25,0 porils 5 1S
a8 polic g3l calie IS o e (et al., 2020
Dikmen .(Zapata, 2016) 5 s o, 8 Sles p Sglie &l 56
30 555 9 (89, dinalonwl oS 5 09580 4 ols Lis (Y41 0)

5 035 ks BB b g lSeSS Glagse S
Sen 5 Yang mls aisy dege |, Eye w35 o,Shes
() (59) SleS yolis calise mlie 45 sl olis (Y+ YY)
055 039 el » P IB b (porile 5 5Kie (o
s8kee laS jolie JT ol 5 axsls 35053 slog e
o5 ¢ Ramos-Vidales .asols las 1) 6 5YL (o la8 w50
5,5) 1 laS yolie 5l asliiul a5 Wi S 3,15 (Y+1)
S b card p ylosine Sl (- lind o]
3l I3 slagpo )3 Epe 055 (g 9 S)IIKeS S
sl s cBld il S1is> oS 5 4 Gl e |, ©olds cal LYo
Slagy Copse g (Gane dlge m Jold woleS polic
(Burrell et al., 2004) sls s |13 as0

o 0635 ¢ pe wlgs sl Wl oo 035 B398 a8
Jro odgi 0 Shoe @l )3 (e A e a0 il
Cony 00u0y ol Jloz! s (Xie etal., 2014) oS oo L]
Lol I S8 & s (Gane S5 @ polis 208 coal )b
Sl 5 st o o 4 I g8 e 8 L aslie )5 oo
2328 039, 531920 5l (65 550 yobo 4 atsalasl b i o
(Yenice et al., 2015) ousS'

&0 0 Llwgy S g 30 il
2 oot 5 o 5L L3S 50 s (sl I b s
o905 (Leach, 1976) oS o oyl 0 @50 ding CoisS
Leach ) 0gd oo & o 058 Ay Cuwls alS cely 35
aisls ()38 (V44¥) e 4 Sazzad .(and Gross, 1983
b o 45 J3Kais slagye o £y 056 Eugy Catlied 45
(S o S5hS 58 o oS oo A L Fe Y +) 1S o.S]
(V) o )en 5 Xiao walin job 4 .cwl aBl, g
P20 Sk Ve L V) B JeSe a5 Wil (318
D) Eye (05 Ay CodS slayell (ST e SokS
[y o 0 liKesw g e (0 o8 Culrd 5 Sl

D3z g DY gdd ol e Suse polic ) perlie (A5u g Cu
Ol (Y21 0) ) an 5 Xi80 .aigds oo @35 i )le8 oK jo
—aielanwl Gl uSloS (JI ave G plaie 4y aS wisls
lo Epe 0 1) Ep 05 Augy CodS layuelly S
iS oo Sgete e Ollgw b anglie )3 (rame )5S
e 5555 4y S (55 S I 5i50e S a5 saalis
et 55 ecomigaie WIS S5 s s 5 9l (5o Slily)
Jietal,) cul 5550 pudS—o juie 4 Cand 33800 Qi
S e cpdiz lylo ‘;] sf o banglis ) u‘_I'I &l (2006
ootlasl ol la 28Ty 2l p yo Cdadlons alex jliaiinn
Ylaiz! 5 039, 0)lged o,k 5l ol jee (3155 olfws 5
Mateos et al., ) oglae i EuuilSe 5 padgilio o
el 55l Gy e @l 5 S ol ol b (2005
3550 JT abie 5l ooliul a5 wlos 5 sleri ki 5l S
SECIRAIR I SURELE NP P EC OO
Klecker et al., 2002; Yildiz ) a2 oo 1,3 50 cov 429
e o 595 g (adies S 45 JI> o (etal, 2011
Lim and Paik, 2003; ) ws S5 saslive 3K JI g JIe

.(Mabe et al., 2003

NiKaki slag o e 3
Iy 58 a5l o Baiy o,Slee cud,b iol38l o)yl
6|frimw6b‘uw¢x6‘fuLMmsw‘oé‘éw|)5‘
e 4 5L (VA3F) NRC sl o plosil [la&ass slog e
Sl S5 5 50 oS en Yo JiKes5 (slag e sl Iy
Sl 4 olbows gl 38 ks (Jlb pl boo,S sl 1)
ol CodS g £ 10 130 0095 ¢f po 1595 Syl alaz e ,Slos
iy Ol s dzeais )0 lAKaSS S e 40 €0 05T Ay
Ol 3l i @tddS Jlo 8071 (b (B n 4385 5 e noe
g Glp 3K Gt zshae 04d o0 03] ywedT
3o Jlie olgre 4yl oads (5,155 liise awgi HlaKess
(V23Y) ], e2 g Ochrimento o gy |JaKess slag o 350
PP RS V10 s She> pSekS 2 0 05 e O
A aeogs (VA9YF) ) Sen g Sazzad lawgs Slye 6,5 9LS
PSS oy a8 e VYo (Yerr) o) Ken o Fasani
(Y- -0) Summers 5 Leeson pso S slag o sl STys>
RAIEESRN R W ENCAR SIS Ny 2
O 309580 a8 cnls Ll (V) +) il e 4 Yildiz gl
b b 4 5K Sl p55kS 2 0 5 ke VT
zokaw Jodo s (559,50 slaian FY LYY [laKass log o
Sliiss Jawgs d5) JiKess log pe Sljss o K calisee

9&.4)0 g_aﬁl.&u J.JQ Mwl ’io.a (w‘ ol 4....094 PURRLY

1FeY 5l (el Colid g Coma 0)louds) SO 0 losds jley g Cowas 0590 ‘w‘d (Glad ) gy — oole 4 pis c



Mirhosseini;
Different sources of manganese in feeding laying hens

I S A

zobw L ole oo ) Gﬂ Sixe g AT Cowl vgpiee
2 e Al g Jd (Game dlge (3l lp sl
O 10,5 oolaiwl JIAKess o e LAx 0 o, Sles
Sge B3 wilg oo JT Sone Slge a5 Canl sl osalive
21y pld ol as wims ol oy glacdl o goasse
g oo 03l g 05 dglie Sl slagle;

&bo

Ahmadipour, B., Naeini, S. Z., Sharifi, M., and Khajali, F.
(2018). “Growth performance and right ventricular
hypertrophy responses of broiler chickens to
guanidinoacetic acid  supplementation  under
hypobaric hypoxia.” The Journal of Poultry
Science, 55(1), 60-64.

Ao, T., and Pierce, J. (2013). “The replacement of
inorganic mineral salts with mineral proteinates in
poultry  diets.” World's  Poultry  Science
Journal, 69(1), 5-16.

Aschner, J. L., and Aschner, M. (2005). “Nutritional
aspects of manganese homeostasis.” Molecular
Aspects of Medicine, 26(4-5), 353-362.

Brooks, M. A., Grimes, J. L., Lloyd, K. E., Valdez, F., and
Spears, J. W. (2012). Relative bioavailability in
chicks of manganese  from  manganese
propionate.”  Journal of Applied Poultry
Research, 21(1), 126-130.

Burrell, A. L., Dozier, W. A., Davis, A. J., Compton, M.
M., Freeman, M. E., and et al. (2004). “Responses of
broilers to dietary zinc concentrations and sources in
relation to environmental implications.” British
Poultry Science, 45(2), 225-263.

Close, W. H. (1998). The role of trace mineral proteinates
in pig nutrition. Biotechnology in the Feed
Industry, 14, 469-474.

Dikmen, B. Y., Sézcii, A., Ipek, A., and Sahan, U. M. R.
A. N. (2015). “Effects of supplementary mineral
amino acid chelate (ZnAA-MnAA) on the laying
performance, egg quality and some blood parameters
of late laying period layer hens.” Vet Fak Derg, 21,
155-162.

Dominguez, H. (2013). “Algae as a source of biologically
active ingredients for the formulation of functional
foods and nutraceuticals.” In Functional Ingredients
from Algae for Foods and Nutraceuticals (1-19).
Woodhead Publishing.

Fassani, E. J., Bertechini, A. G., De Oliveira, B. L.,
Gongalves, T. D. M., and Fialho, E. T. (2000).
“Manganese in nutrition of Leghorn hens in the
second cycle of production.” Ciencia e
Agrotecnologia, 24(2), 468-478.

Favero, A., Vieira, S. L., Angel, C. R., Bess, F., Cemin, H.
S., and et al. (2013). “Reproductive performance of
Cobb 500 breeder hens fed diets supplemented with
zinc, manganese, and copper from inorganic and
amino acid-complexed sources.” Journal of Applied
Poultry Research, 22(1), 80-91.

Freeland-Graves, J. H., Mousa, T. Y., and Kim, S. (2016).
“International variability in diet and requirements of
manganese: Causes and consequences.” Journal of
Trace Elements in Medicine and Biology, 38, 24-32.

adsly 18 (V-1 F) ), Sen 5 Venglovsksa oo oo 2ol 58l
Y- )l\.\ie.’z.’ 61'“’.&)"’ 40 03,95 S 3 6[.@&,4 PRSIV a5
W Ol & 580 JoSa b e (285 5105 50 (g0 4t
o) Ken g Fasani .cal yials STyss 0,59l 2 00,5 Lo
Sege 0 1) 0 w58 Lwg Cwbrs Sl (Yeoo)
30 K oS he Voo gol> Shygs L onds 4085 135w
$n s el 30, 55T S p,55LS o
wsy.: L 0)|A§6A )»..:L 6)40 w..?u a.a..wy CA.J.J); J‘)? B
Bl 5l 55 Epe 035 Eagy oS g 0 JI e
as aisls 518 (V-V0) o) en g Xiao el 135 Jose
b I 5 e JaSe 0TS 2 oS e Ve 05
a5 I j0 e e Gialdl ) € e 038 Ay plSxinl 0,
Nzt Glog po jo 1) £ n 1058 Liwgy Culied Sase 3K
Pl g 5y » sl o s e Gl e
PSS 5 40 oS e YE 5 1Y) 5iSae gl S
2 50 Gan Ty e 055 Ly plSoctul Sj55 4 (Sye5
Sl J ol b Xieetal,, 2014) sls zol38) T cwlses
FEEE CHINICIER gp3 PICH [ AP QRTINSO [X IR FIS LY
@ el 48,55 )15 oz 4 iKie 3958l ,5b Cow §ye
S aS wsols G518 (Ve ) oL, 4 Yildiz ¢ Jle lgie
b con glatin YE-YY 105055 £y0 slag o o505 diwg
Sy brzr a P o938l 85 IE Sl K
Ero 058 Bwgy plouinl 5 Culbrs  gde Ol IAKeSs
u,«...bls ‘) ALnS g9 oo MT LSLQ&J"' p:u sloss 9 b)b
JB slog e w50 olaws Gl b 5K oplply aes o
Fgo § o 055 QS adg golatdl ol s zals o b,
NEass g e 10 £ @058 Ay Cwlbrs 5l
(oo 55ie b awslie jo JT 550 ol 30 b ool 435
Slp I 55 YL el )b o) Baias ylid Sl (Sas
hsS5e i Syt lamplsllo Sl S5z (lyie 4y eolin
Q3,10 & po @050 Aigy oSS )0 e i AT AL oy Lo
<d> ool p egdle (Swiatkiewicz and Koreleski, 2008)
Yi) poelinl (MU 5o)b 5l adlLS (Gane yolis jin sloss,
Pyl JaKess glog o lawgs 3w i el (et al., 2007
3% O oizxed (Vo) o) (LlSes 5 SUN o9l o 0y 56
Q30,8 oaslive J1 5500 (40958l b e 056 &wgy Cualies
9 LSl g sauS oS lags ple Wl e 325 JoSe
Ol i Sgatn 0 035 gy 838 3 |, Lot oSS
(Zhang et al., 2018) was oo yiol38l

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 24, Issue 1 (Serial Number 28), Spring 2024




)“'*s‘ Koz Gué)‘ “""”” 20 S Koo iliso é‘?l;"“

in laying hen feed with different Ca and mineral
levels on the egg shell quality and bone
mineralization of hens.” Archiv fur
Tierernahrung, 42(1), 25-35.

Peric, L., Nollet, L., Milosevic, N., and Zikic, D. (2007).
“Effect of Bioplex and Sel-Plex substituting
inorganic trace mineral sources on performance of
broilers.” Archiv fur Geflugelkunde, 71(3), 122-129.

Ramos-Vidales, D., Gémez-Verduzco, G., Cortes-Cuevas,
A., del Rio-Garcia, J. C., Fernandez-Tinoco, S., and
et al. (2019). “Organic trace minerals on productive
performance, egg quality and immune response in
Bovans White laying hens.” Journal of Animal
Physiology and Animal Nutrition, 103(5), 1484-
1491.

Roth, J. A., and Garrick, M. D. (2003). “Iron interactions
and other Dbiological reactions mediating the

physiological and toxic actions of
manganese.” Biochemical Pharmacology, 66(1), 1-
13.

Saleh, A. A, Eltantawy, M. S., Gawish, E. M., Younis, H.
H., Amber, K. A, and et al. (2020). “Impact of
dietary organic mineral supplementation on
reproductive performance, egy quality
characteristics, lipid oxidation, ovarian follicular
development, and immune response in laying hens
under high ambient temperature.” Biological Trace
Element Research, 195, 506-514.

Sazzad, H. M., Bertechini, A. G., and Nobre, P. T. C.

(1994). “Egg production, tissue deposition and

mineral metabolism in two strains of commercial

layers with various levels of manganese in

diets.” Animal Feed Science and Technology, 46(3-

4), 271-275.

Q., Guo, Y., Li, J., Zhang, T., and Wen, J. (2012).

“Effects of methionine hydroxy analog chelated

Cu/Mn/zZn on laying performance, egg quality,

enzyme activity and mineral retention of laying

hens.” The Journal of Poultry Science, 49(1), 20-25.

Suttle, N.F. (2010) “Mineral Nutrition of Livestock.” (4th
ed.,) CAB International, Oxfordshire, United
Kingdom, pp. 355-376

Swiatkiewicz, S., and Koreleski, J. (2008). “The effect of
zinc and manganese source in the diet for laying hens
on eggshell and bones quality.” Veterinarni
Medicina, 53(10), 555.

Swiqtkiewicz, S., Arczewska-Wlosek, A., and Jozefiak, D.
(2014). “The efficacy of organic minerals in poultry
nutrition: review and implications of recent
studies.” World's Poultry Science Journal, 70(3),
475-486.

Thomson, A. B. R., Olatunbosun, D., and Valberg, L. S.
(1971). “Interrelation of intestinal transport system
for manganese and iron.” The Journal of Laboratory
and Clinical Medicine, 78(4), 642-655.

Trinder, D., Oates, P. S., Thomas, C., Sadleir, J., and
Morgan, E. H. (2000). “Localisation of divalent
metal transporter 1 (DMT1) to the microvillus
membrane of rat duodenal enterocytes in iron
deficiency, but to hepatocytes in iron
overload.” Gut, 46(2), 270-276.

Underwood, E. J. (1977). “Trace Elements in Human and
Animal Nutrition.” academic press, New York.
Venglovska, K., Gresakova, L., Placha, 1., Ryzner, M., and
Cobanovd, K. (2014). “Effects of feed
supplementation with manganese from its different

Sun

Galan, M. G., and Drago, S. R. (2014). Food matrix and
cooking process affect mineral bioaccessibility of
enteral nutrition formulas. Journal of the Science of
Food and Agriculture, 94(3), 515-521.

Gheisari, A. A., Sanei, A., Samie, A., Gheisari, M. M., and
Toghyani, M. (2011). “Effect of diets supplemented
with different levels of manganese, zinc, and copper
from their organic or inorganic sources on egg
production and quality characteristics in laying
hens.” Biological Trace Element Research, 142, 557-
571.

Halpin, K. M., Chausow, D. G., and Baker, D. H. (1986).
“Efficiency of manganese absorption in chicks fed
corn-soy and casein diets.” The Journal of
Nutrition, 116(9), 1747-1751.

Hilal, E. Y., Elkhairey, M. A., and Osman, A. O. (2016).
“The role of zinc, manganse and copper in rumen
metabolism and immune function: a review
article.” Open Journal of Animal Sciences, 6(04),
304.

Ji, F., Luo, X. G, Lu, L., Liu, B., and Yu, S. X. (2006).
“Effect of manganese source on manganese
absorption by the intestine of broilers.” Poultry
Science, 85(11), 1947-1952.

Kies, C. (1987). “Manganese Bioavailability Overview.
In: Kies, C. (Ed.), Nutritional Bioavailability of
Manganese.” ACS Symposium Series, vol. 354.
American Chemical Society, Washington D.C.

Klecker, D., Zeman, L., Jelinek, P., and Bunesova, A.
(2002). “Effect of manganese and zinc chelates on
the quality of eggs.” Acta Universitatis Agriculturae
et Sylviculturae Mendelianae Brunensis (Czech
Republic).

Leach Jr, R. M., and Gross, J. R. (1983). “The effect of
manganese deficiency upon the ultrastructure of the
eggshell.” Poultry Science, 62(3), 499-504.

Leach, R. M. (1976). “Metabolism and Function of
Manganese.” In Essential and Toxic Element (pp.
235-247). Academic Press.

Leeson, S., and Summers, J. D. (2001). “Nutrition of the
Chicken.” Ontario.

Lim, H. S., and Paik, 1. K. (2003). “Effects of
supplementary mineral methionine chelates (Zn, Cu,
Mn) on the performance and eggshell quality of
laying hens.” Asian-Australasian Journal of Animal
Sciences, 16(12), 1804-1808.

Lu, L., Luo, X. G., Ji, C., Liu, B., and Yu, S. X. (2007).
“Effect of manganese supplementation and source on
carcass traits, meat quality, and lipid oxidation in
broilers.” Journal of Animal Science, 85(3), 812-822.

Mabe, I., Rapp, C., Bain, M. M., and Nys, Y. (2003).
“Supplementation of a corn-soybean meal diet with
manganese, copper, and zinc from organic or
inorganic sources improves eggshell quality in aged
laying hens.” Poultry Science, 82(12), 1903-1913.

Mateos, G. G., Lazaro, R., Astillero, J. R., and Perez
Serrano, M. (2005). “Trace minerals: what text
books don't tell you.” Re-defining Mineral Nutrition,
21-61.

Michael, H. (2003). “Biomarkers of trace mineral intake
and status.” The Journal of Nutrition, 133(3), 948S-
955S.

NRC. (1994). “Nutrient Requirements of Poultry.” 9th
Rev. Ed. Natl. Acad. Press, Washington, DC.

Ochrimenko, C., Lemser, A., Richter, G., Krause, U., and
Bonsak, H. (1992). “Effect of the manganese content

1FeY 5l (el Colid g Coma 0)louds) SO 0 losds jley g Cowas 0590 ‘w‘d (Glad ) gy — oole 4 pis c



Mirhosseini;
Different sources of manganese in feeding laying hens

\Y

Publisher Note
Animal Science Students Scientific Association, Campus of
Agriculture and Natural Resources at the University of Tehran

Submit Your Manuscript:
https://domesticsj.ut.ac.ir/contacts?_action=loginForm

sources on performance and egg parameters of laying
hens Original Paper.” Czech Journal of Animal
Science, 59(4).

Vieira, S. L. (2004). Minerais quelatados na nutrico
animal. Anais do Simpo Sobre Manejo e Nutri¢ao de
Aves e Suinos. Ph.D. dissertation, Campinas, Sao
Paulo.

Wang, F., Lu, L., Li, S., Liu, S., Zhang, L., and et al.
(2012). “Relative bioavailability of manganese
proteinate for broilers fed a conventional corn—
soybean meal diet.” Biological Trace Element
Research, 146, 181-186.

Wedekind, K.J., and Baker, D. H. (1990). “Manganese
utilization in chicks as affected by excess calcium
and phosphorus ingestion.” Poultry Science, 69(6),
977-984.

Xiao, J. F., Wu, S. G., Zhang, H. J,, Yue, H. Y., Wang, J.,
and et al. (2015). “Bioefficacy comparison of organic
manganese with inorganic manganese for eggshell
quality in Hy-Line Brown laying hens.” Poultry
Science, 94(8), 1871-1878.

Xiao, J. F., Zhang, Y. N., Wu, S. G,, Zhang, H. J., Yue, H.
Y., and et al. (2014). “Manganese supplementation
enhances the synthesis of glycosaminoglycan in
eggshell membrane: a strategy to improve eggshell
quality in laying hens.” Poultry Science, 93(2), 380-
388.

Yang, K., Hu, S., Mu, R., Qing, Y., Xie, L., and et al.
(2021). “Effects of different patterns and sources of
trace elements on laying performance, tissue mineral
deposition, and fecal excretion in laying
hens.” Animals, 11(4), 1164.

Yenice, E., Mizrak, C., Giiltekin, M., Atik, Z., and Tunca,
M. (2015). “Effects of organic and inorganic forms
of manganese, zinc, copper, and chromium on
bioavailability of these minerals and calcium in late-
phase laying hens.” Biological Trace Element
Research, 167, 300-307.

Yi, G. F., Atwell, C. A., Hume, J. A., Dibner, J. J., Knight,
C.D., and et al. (2007). “Determining the methionine
activity of Mintrex organic trace minerals in broiler
chicks by using radiolabel tracing or growth
assay.” Poultry Science, 86(5), 877-887.

Yildiz, A. O., Cufadar, Y., and Olgun, O. (2011). “Effects
of dietary organic and inorganic manganese
supplementation on performance, egg quality and
bone mineralisation in laying hens.” Revue de
Medecine Veterinaire, 162(10), 482-488.

Zapata, N. K. R. (2016). “Effect of increasing levels of
dietary zinc (Zn), manganese (Mn), and copper (Cu)
from organic and inorganic sources on egg quality
and egg Zn, Mn, and Cu content in laying hens.”
Louisiana State University and Agricultural &
Mechanical College.

Zhang, Y. N., Wang, J., Zhang, H. J., Wu, S. G., and Qi,
G. H. (2017). “Effect of dietary supplementation of
organic or inorganic manganese on eggshell quality,
ultrastructure, and components in laying
hens.” Poultry Science, 96(7), 2184-2193.

Zhu, W., and Richards, N. G. (2017). “Biological
functions controlled by manganese redox changes in
mononuclear Mn-dependent enzymes.” Essays in
Biochemistry, 61(2), 259-270.

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 24, Issue 1 (Serial Number 28), Spring 2024




Domestic; 24 (1): 6-13

/ Scientific-Extensional (Professional) Journal

»mﬂs._._ Domestic

“Journal of Animal Sclence Students
2 Ammarton e ey s v

Animal Science Students Scientific Association at the University of Tehran, Spring 2024

https://domesticsj.ut.ac.ir/article_101168.html a

Scientific-Extensional Article

Different sources of manganese in feeding laying hens

Seyed Mohammad Ali Mirhosseini*

1 Ph.D. Student of Poultry Nutrition, Department of Animal Science, Faculty of Agriculture at the Urmia University, West Azerbaijan,
Urmia, Iran

d | https://doi.org/10.22059/ domesticsj.2024.363859.1130

Abstract

The importance of trace minerals supplementation of animal feeds is irrefutable, with various
forms of both organic and inorganic products commercially available. With advances in research
techniques, and data obtained from both in-vitro and in-vivo studies in recent years, differences
between inorganic and organic trace minerals have become more apparent. This review manganese
(Mn) impact from environmental, and nutritional perspectives are discussed, along with the
biological availability of various Mn forms in laying hens. Mn is a required element in nutrition,
which mainly acts in enzyme systems effective in the metabolism of lipids and carbohydrates. In
laying hens, Mn plays an important role in growth, bone growth, prevention of ptosis, optimal quality
of eggshell and maintaining performance. Mn deficiency reduces the production and quality of egg
shells. The National Research Council (NRC) (1994) recommends 20 and 60 mg/kg Mn of feed for
laying hens and broilers, respectively. But in practical poultry diets, the need for Mn is considered
higher than these values. Traditionally, Mn in the form of sulfate was used as a standard source in
poultry feed, but recently, organic sources of Mn are also used. It seems that the requirement of
dietary Mn in laying hens is 90 mg/kg of feed, and the bioavailability of Mn-sulfate is higher than
other mineral sources of Mn, but less than its organic sources. More studies should be done to
determine the optimal requirement of Mn in different forms for laying hens.
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