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Extended Abstract

Background: Generally, most feeds used in livestock nutrition are deficient in some nutrients
and require nutritional supplements. Among the supplements, micro and macro minerals are of
particular importance. Selenium is a scarce and essential mineral in animal nutrition, and its
importance has been well confirmed in the health and productivity of animals. Selenium plays a
role in enzyme activity and acts as an antioxidant to prevent oxidative damage to body tissues.
The use of selenium supplements in the diet of sheep can stimulate rumen microbial activity,
digestive microorganisms, and their enzyme activity and improve rumen fermentation. It is
believed that the low selenium absorption in ruminants is due to the deficiency of selenium in the
ration and its conversion into an insoluble form. The reasons for improving the digestibility of
feed nutrients in response to selenium supplementation include an increase in protozoan activity
and an increase in the activity of cellulolytic bacteria. The use of different organic and inorganic
forms of selenium affects its absorption in the digestive system. The use of organic selenium
supplements, such as selenium chelates, with organic acids and amino acids increases the ability
to absorb this element in the digestive system. There is a direct relationship between the amount
of selenium in the soil and plants, and based on the published reports, the soil of our country is
deficient in terms of the condition of this element, which shows the necessity of using selenium
supplements in the ration of livestock in many regions of Iran. As a result, this study aimed to
investigate the effects of organic and inorganic selenium supplements on digestibility, rumen
parameters, microbial protein production, rumen protozoa populations, and carcass characteristics
of crossbred Zel fattening male lambs.

Methods: Twenty-five male lambs aged 4-5 months and with an average body weight of 32.4 +
1.5 kg were assigned to five treatments with five replications as a completely randomized design
for 84 days. The experimental treatments were:1) basal diet without selenium supplement
(control), 2) basal diet + 0.5 mg Se/kg DM as selenium glycine, 3) basal diet + 0.5 mg Se/kg DM
as selenium methionine, 4) basal diet + 0.5 mg Se/kg DM as selenium cysteine, and 5) basal diet
+ 0.5 mg Se/kg DM as sodium selenite. The apparent digestibility of feed nutrients was
determined using the acid-insoluble ash internal indicator method. Ruminal fluid was collected 3
hours after consuming the morning feed on the 84" day of the experiment to determine the
protozoa population and the pattern of volatile fatty acids in the rumen fluid. In the last week of
the experiment, urine was collected to estimate the production of microbial protein by measuring
the excretion of purine derivatives from urine. After completing the experiment, 15 lambs were
weighed and slaughtered to evaluate the carcass and meat characteristics. Data were analyzed as
a completely randomized design using the General Linear Model (GLM) procedure of SAS.
Results: In treatments containing selenium methionine and selenium cysteine supplements, the
digestibility of dry matter and insoluble fibers in neutral detergent increased significantly
compared to the inorganic selenium and control groups (P < 0.05). The digestibility of organic
matter in treatments supplemented with selenium methionine and selenium cysteine increased
significantly compared to that in the control group (P < 0.05). In addition, crude protein
digestibility improved significantly in all treatments supplemented with selenium compared to
that in the control group (P < 0.05). No statistically significant difference was observed in the
digestibility of ether extract and acid detergent insoluble fibers (ADF) among experimental
treatments (P < 0.05). The rumen fluid pH was significantly lower in all lambs receiving selenium
supplements than in the control group (P < 0.05). In treatments containing selenium methionine

Copyright ©2024 Bakhtiyari et al. Published by Sari Agricultural Sciences and Natural Resources University.
@ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Unported License which allows users to read, copy, distribute

m and make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.



https://creativecommons.org/licenses/by-nc/2.0/
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://doaj.org/toc/2676-461X
http://dx.doi.org/10.61186/rap.15.4.36
https://rap.sanru.ac.ir/article-1-1408-en.html

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

[ DOI: 10.61186/rap.15.4.36 ]

Bakhtiyari et al.
Research on Animal Production, VOI. 15, ISSUE 4, 2024 ... .. .o e e 37

and selenium cysteine, the concentration of propionic acid increased compared to the treatment
containing sodium selenite and the control group (P < 0.05), and the acetic acid/propionic acid
ratio decreased significantly compared to the treatment containing inorganic selenium and the
control group (P < 0.05). The concentration of butyric acid in all treatments supplemented with
organic selenium was significantly lower than that in the control group (P < 0.05). Moreover, the
experimental treatments did not affect the concentrations of ammonia nitrogen, other volatile fatty
acids, and total fatty acids in the rumen liquid of lambs (P < 0.05). In the present study, the use
of organic and inorganic selenium supplements did not significantly affect microbial protein
production, rumen fluid protozoa population, carcass characteristics, and the chemical
composition of lamb meat (P > 0.05).

Conclusion: In general, it can be concluded that adding 0.5 mg Se/kg DM to the basic diet
(containing 0.07 mg Se/kg DM of feed) from organic sources of selenium supplements (especially
selenium methionine and selenium cysteine supplements) compared to the inorganic source of
selenium has a better effect on the digestibility of feed nutrients and rumen parameters of fattening
lambs.
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The averages shown in different Latin letters in each row indicate statistically significant differences (p<0.05). i . .
Treatment 1) control, treatment 2) selenium glycine, treatment 3) selenium methionine, treatment 4) selenium cysteine and treatment 5) sodium selenite.


http://dx.doi.org/10.61186/rap.15.4.36
https://rap.sanru.ac.ir/article-1-1408-en.html

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

[ DOI: 10.61186/rap.15.4.36 ]

Sl §y908 il g o il Al g)kse pled,

£y WY (o Sy g slaneSs (sladstinl b (puian bl poils dilise glie b

b laicar Gl o |y w8 o o3l (Sligel @l ]
Wang et al., ) cauils pocd JoSo go5 31 cglas  Jlozs
(2009

Foa ¥ /¥ ) oolatul b idghs g3 o ol b sl
QLS o5 JMidsS 3 Sis o3le pS kS )3 poibugil )5
2 Sbigel ieyms clale 5 a4wSs mle pH a8 wal
25k L 0g)5 4 Cund portlugil b 0ad JoSe (sloylos
& Gl Oy lanwl S cbale g ials gl xe
Sljlos ) Cpeomen D)8 lay (gl gme Lial58l aals 0,5
Al Slgngp 4 cliwl Jgo cud poile JoSo 59l
Sygbar 30l 09 )5 b dusliio 1> Slgngp (Jge e (il
S0 ibet ya.(Shietal., 2011) cél yials g)ls bxe
PSS )3 pos p)5 oo /T g /Y b | edlitul |
oy 5 i Gl g pondi poste S5 4 SUiS 00le
Y i aald 0,5 b duslie j> 48" 03,8 5,155 ¢ \bes
Mg sbigne psbar I postb pSolS ) 05 e
oSS Slogel clale 5 I8l 4 )3 02 gl
Gl JoSo 5l oolazwl aS” 05,8 by uizmen b ialS
9 eS8 o lasl g Gl cuw (agil
5 Cowl ol Jald e 4 s (SWisel clale  ialS
Cond goguibs paso b oas JoSo (slaoy yd Sligel clale
Aliarabi et ) 29 jieS (5500 sxe Cygo 4 padus Cathas &
OSen 5 Sliad cimgh oyl s SV, (al., 2013
posmbw ppm /¥l oolazwl L (Dehghani et al., 2019)
KidgS ) made St g (grtogiles parlugl ©)gods
5l asles Qﬁg—d)lbulzﬁ Cglay a8 WS odmliie ¢ 38 ol
29 (Sl B3ssis CllE e s 4055 o PH
S gme jsbas poilwgl b osds JoSo o Lol sl
Slaylas 4 Cuns 3 Oy lasl cbile [l cow
slroys Liss &S Ab u»)l)f Oed D Sdxe g uﬂ
PeSke ) g /B Glised (bgsie posibe JoSo b Slo)S
el Sbsel (oyis chle g PH (658 STygs p 55k
Oldy pis dgg b aS W0y lu eismen 0yl 4SS
P aSs mle Sbigel a0 (oe polie ols ixe
Oy yieS Aald 05,5 4 Cund posdw 0SBl > (slaog )T
.(Al-Saadi et al., 2018)

(SlaseSis (sladomiul b
Slaslas 0 oy (gl sladsuunl b 4 bayyo guls
Ol gl opl gl .l ol Sl (V) Jods p> calises
odiiScdlyy claoy (olod 0 deSs @l PH a8 ob
ssbds 28l 09,5 4y Cud posil Gire 5 JI sloJoSe
Oyl pae 3g3g b (P=/eoVR) Cil talS gyl e
4K gale (SUigal 33, clile g0 B J ol i
FoS 3aLd 09)F & Cannd pouilis b oad JoSo (sljloss )
posibe 9 (gt posil (Sol> slaylass 53 (p>+/+0) 392
ot (9l o 4 Copnd Sgugy dawl Clale s
b Gl b jobar wald 0g)S g mae
Sl 4 Sl Sl S (] A j> &S (p=4/-YVS)
e poibe (sloog)S a4 Cand Jlogi 9l 1> Sismgn
clle (p=-/3VY) ol jials g sxe jabay dald 4
o.\i.l.{ﬁaél;).) LSLQ"))" L;oLo.s ) w @Lo &.s).uy ._\».w]
s Ll g a8 sl 09)5 2 o pgiles o Jose
1l 095 a4 cons JI oo b o JoSe slalos
uum ( o/ \‘\"\") KRR d)])uaxo d)bl M
szl Lm)g WA @Lo g dl.m.,»l Jf 5 :_Q)Jl”ﬂ.l
(p>-/-0)
S ogd oo Ao o ean Cobll Jodo 4 w29 b
it Sygs i CoblB posiles oAl ) (sl e
oy 5 oy olieds Sbigel dusy po slaias a5 55l
5 Cuwl 48,5 )|)8 oolasiwl 5y50 posilis JoSo oAuSuBLs))
S 355 5 9 Sam olleb g 08 Gl sl Yiess!

2 odd )83 glagiagy (S cwl )hE o sladl
Wang et <Xun et al., 2012) ouiS )lgzeis slaphy (g9,

slle zolaw 3l oslil b (Sligel 139,05 cdalé (al., 2009
5 oolawl dguy ol Rigy ol &S cdl uu.tal:{ p gl
Ao 1) (295K omBgn Colo lp (Sbigel (o
oS Wlazily by cpdisee cpl 00,8 by iels pl B
M Caz 3 ] S (p9)See Cullad (s psboas poibes
P (oY) A OEred A o Dgahy ul.a}us):
oolawl dl)J u.).).xp ‘994.‘1»: L Cuwn LA‘ P?“l“’
1),a.>u.a & Siadololu sla 638l 0394 e )lg oo


http://dx.doi.org/10.61186/rap.15.4.36
https://rap.sanru.ac.ir/article-1-1408-en.html

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

[ DOI: 10.61186/rap.15.4.36 ]

¥y

Syl $yges Al g J3 it Al o)l e,

VEV/F o)l o203l Jlo (ools Slides sla yimgs

ilisee (gla o 5> dseSis mlo yd Oy slasul 5 (Sligel (395t el p posib clafoSo 5l =Y Jguo
Table 3. Effects of selenium supplements on pH, ammonia nitrogen and VFA in different treatments
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Table 4. Effects of selenium supplements on microbial protein and protozoa population in different treatments
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The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05). i .
Treatment 1) control, treatment 2) selenium glycine, treatment 3) selenium methionine, treatment 4) selenium cysteine and treatment 5) sodium
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Table 5. Effects of selenium supplements on some carcass characteristics of lambs in different treatments
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The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05). . .
1T|rea1ment 1) control, treatment 2) selenium glycine, treatment 3) selenium methionine, treatment 4) selenium cysteine and treatment 5) sodium
selenite.
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