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Abstract

This research was carried out at the Agricultural Scientific Research
Center in Hama (Jadrin Station) starting from 10/4/2025 for a period of 90
days, preceded by 10 preliminary days during which the sheeps were
gradually fed with the prepared concentrated feed mixtures for each group
in addition to roughage. (wheat straw). To achieve the objective of the
study, 30 sheep were used, aged 3-4 months and with an average weight
of (30.55+ 3.01) kg. All sheep were subjected to the same treatments in
terms of nutrition, housing, health and preventive programs, and were
randomly distributed into 4 experimental groups in addition to the control
group, at a rate of 6 sheep in each group. The concentrated feed mixtures
were equal for all groups in terms of energy and protein, and differed
among them in the amount of Euglena gracilis algae added (0 - 1 - 1.2 -
1.5- 1.7 g per 1 kg of concentrated feed), with the aim of studying the
effect and determining the best amount of algae added Euglena gracilis
was added to Awassi sheep fattening mixes in some production indicators.
The results showed that the best production indicators were achieved by
the sheep of the fourth experimental group, which received 1.7g of algae
per 1kg of concentrated feed. The average daily weight gain was
274.3g/day, compared to 227.8g/day for the sheep of the control group.
These differences were also significant (P<0.05) between the sheep of the
experimental groups. The addition of Euglena gracilis to the Awassi sheep
fattening mixes also improved the feed consumption rate, total weight
gain, and feed conversion ratio, which reached 5.28 for the sheep of the
fourth experimental group, recording a significant difference (P<0.05)
between the experimental and control groups. The amount of 1.7g per 1kg
of concentrated feed is considered the best addition rate for Euglena
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gracilis to Awassi sheep fattening mixes, as it achieved the best results in
production indicators and the highest economic return.

Keywords: algae, Euglena gracilis, beta-glucan, production indicators,
Awassi sheeps.
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* Aleta™

Meet Euglena, amazing algae!

Aleta™is derived from unique algae (Fuglena Gracilis)
containing more than 50% beta-(1,3)-glucan
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(g 100/mg) 27.9 - 25.3

(0l Vitamin B1

(g 100/mg) 5.6 — 4.3

(0 5u) Vitamin B2

(g 100/mg) 1.07 =

Vitamin B6

(9100/ Hg) 36.6 — 10.1

Vitamin B12

(g 100/mg) 41.4 — 28.3

(0aely) Vitamin B3

(9100/ pg) 88 — 14

(0iisw) Vitamin H

(g 100/mg) 3.6 — 2.9
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p—Aminobenzoic acid (PABA)

(g 100/mg) 425 - 61
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(g 100/mg) 174 - 9.4

Vitamin A (B—Carotene)

(g 100/mg) 155 - 31

Vitamin E (Tocopherol)

(g 100/mg) 0.5 = Vitamin K1

(Iida et al.,2021 ¢« Harada et al., 2020 ¢ KEMIN)

il clegana —3-3

Liw e degane JS Chgialy LAl ALYl iyt Gile gane dag)l ) Gl Al Cacd
«(Euglena gracilis) (puliulys lulag alads (e 28La) 40aSs lein Lo cudlial) a)a
IS L Tasily 5585al) DY) Baek o 2Ly G ofne Al lalall S s
ol Jsmmall laal Talia ial) (e sanal) Bal adl) 3 iaadal o5 dasyas e pana

1 IS Cle sanall cuilSy oeiliall Juadl

L8l (s 1(Cont) aalill de gena (1

61



ol g2l il A ie Laliiy) il pdpal Glary B (uliand o Uista gy calad (ha AAVA Gaud o dpieal) s

1 O9 Gl lidagy Qlade e 1 G0aS Lgaladal 25 3(G1) Aol Aampa de sana (2
e e S
1 OS Galiha Uidagy alada (0 1.2 30aS Lgaladal 5:(G2) 450 dpyad Ao sana (3
e dile 48
13S0 Gl Wilagy Cilada (0 g 1.5 A0S Laladal 23 3(G3) 4800 dpyat Ae sana (4
S e 48
1O Galibs Uidagy alada (0 §1.7 40aS Lgaladal 5 1(G4) dagl) dppad e sana (5
S e 4S

Lgpaal) clpdisall —3-4
Laly) clydisal) —3-4-1
ing lag 15 IS5 dpmall 4y 3 g5 (hiae alasialy GLAY s rpal) o588 -1
Ngilel
ALl Al 3hy Ll a2 i(agdf) Aagdl) Aiiel Balg3l pads -2
(&5) st sl = (&5) e il
() pona

oF PR TRRN

1000 x

62



4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

s Amapal) (DY) ten ey lasas aliaa Ly ol cASigianal) CidleY) das -3

:4 1al 2 N 1)

S — (e + 385e) Al G 4paS =(a5/aS) ASlgi sl CDEY) dpag

3 L3 =N Ay A “ g_q’\)—::g]\

(e + S )

AUl Al aall 38y Lye b Lgil —wa o3 rdidad) Jgas Joalas —4
(el 4S) (ALl 338 pall) Alguall G YY) A Jons s
(el /3) 3350 3ol T e

= Calall Jysat Julas

Auasy) Jatl -3-5

i) alasi il Tl aa) lebiats (Excel b Jylandl aa iy ULl Cysi o

CabatY) ¢ luall b sgidll) Lilaaa) clilall Caang 2 5 (GenStat 12 Sloas)
Calads A8la) il Al o5 Gl 2y (A Sols Aol ALyl bl Uadd) (o)l

dolaiydpanll aleyaa ol gyl Whalialagy

Om Gl Ll 43)ia s (One Way) aaly yuias ANOVA (Analyse of Varianc)

.Fisher's LSD lia) dhauls A<0.05 45sina (g5iue die Cile ganal)
Lalai®y) ggaal) —3-6
A Gpeud @lald ) Gl dis lida g lads ALY 4nlai@y) gooal)l e o

63



ol gl il A e i) ¢l pdisall Gl (B (ualaad ja Unla gy calads e AdliAL Guad e 4300 50

LIS sl ¢ gane — ASH ol & gene = )l

J8) JolS a5 AST s ey @l g ¢ 60000% 30 3556l 5alyll = <lalay)
()
100 * (38 IS sl ibs) =dssilal

LBy gilial) —4

901 25 ) B3y el sl Basia (b bl Uy s Al i ~1-4
1Al

e Ol 3eliSs 5y Sl (B palid ) Jalsall 5l e Ayl salills (oal) o3l s
Asine 358 25 2o O palll (e sl 38 Z LY Calall 4 33 5apal) 01030 gl Jha
sVl AplEie 058 o) e gl SLER) 5 3) cpaill Jag pd (g ey (Sl sl b
et Apatll ey e Logy G me aays .48 (3.01230.55) Gahall ()55 Jawsgia &y 3)
sl dassia (& Gl lilags Gilada (e il cilaS ddlia) 50 (3) ) dsaall 000
GsAll a5 e pe )l (P> 0.05) Glesandl (o Aygine 358 3539 p2e «ahAll )
S @ A Ll VI e lal e A3adly Al Clegenall ClA gl 3 dadlal) dyad )
b 4S (4.24 £ 39.00) o s ol Al desandll cihael 3 Aysiall (55t
- 38.25) sl e ldha ol Ja a8 20N, 40l 1Y) Ll Cle sendl
e 25 .48 (37.50) o s S 2Ll deseadd (S Laiy £ (38.00 - 38.00
e ganall o e Ledsiiy Al dpal degendl) Cipaind Apaill o Loy s
Glesanall Gl sl Canli Liw &S (47.50) WA i Jam 3 salally Gyl
A (035 go (P> 0.05) daaly dsine G308 llin (S5 ol Lo Lad (@AY dpupail

64



4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

Sl sl dae dad Jlef da)ll de sl ciiia Gyl dlgd 3 Ll Loalall degens
Ay A1 dedl) Glesandll e (P> 0.05) sins (3 0sn Sy &S (55.50)
&S (51.25) Al sl dad ol Gin 4l (e a2yl LI e sene e SIS cAEIG,
Slo skl dilay il Gl aag ¥ Il Gsiee calins ) Y1 o aas Us e

g el el 558 A )Y

A0S Ayl B e b il Ly e Adlise CilaeS A8ls) L 2ali e
sl Jaxa (3 (P <0.05) Zasime (3508 2535 Ao (4) A dsaadl Jy Gpentl) alial
el Al de gandl) il 3 cpail) e Lagy DI me 3 e gannall 2SI A
i) Lai clgie Ay (15Y) Al Ao panall Cilias W15 2S (8.25) LIS Ay 32k
G o 2ay (P> 0.05) dyginall (3550 (S5 o) 2 de gendly 2aLED xa Lilasl
Aad )l Faspail) de senall B A3l 5ol b Calal) el CDEAY) e pe )l Lasy
el les Ay aaall el (Pla 2 Lilly 5 AY) duyail) Cle geadll o 13)ie 35 (8.50)
desend) Caliila 3 (P<0.05) lesanall G dysinall 3o o) Logy (i 2ay
e ganal) e Lsina cilialy 48 (8.0) Ledhal 4 4 5alyy el o Aagll el
Claass lguiany o 2 L5 J5Y) A patll Cile sanall Calias ol Lai saLally Zu il
desand) (e Liliaal Calisd W15 4 (6.50) el 408 45 salyy ol aalal) de gana
Ao ganall (385 Jang) ALAS Ayl 358 JOA AISH sl 3ol ol ey LA IS
e SIS s s Aty V) Al e gend) e (P <0.05)lsine dad )l Ayl
desandl Lsine cilialy 48 (20.50) 408 45 52l ol a3 28l de sena

Negie Al de ganall Caliad o Lt ) de sanall (o G G el

65



ol g2l il A ie Laliiy) il pdpal Glary B (uliand o Uista gy calad (ha AAVA Gaud o dpieal) s

sl Jans e 8 Gl a Lidagy alada alie <l Aals) il 1 (2) o) Jandl
(Sd = X) dyill Cihal ol

(Sd + X ) &yadll GilAL LAl ¢l baagia (3) a8 Jsaal

[le ganal)
P G4 G3 G2 Gl Cont Aayal)
Ll
0.99 | £30.75 +30.50 +30.25 +30.75 Qs
2.08 = 30.50
8 4.50 3.11 3.10 4.03 Al
0.93 | £39.00 +38.0 + 38.0 +37.50" | (30-1)
2.06 + 38.25
0 4.24 2.94 2.83 3.79 a3
0.62 | +47.50 +45.75 + 45.50 +44.75™ | (60-31)
2.06 + 45.75
9 4.12 2.87 3.11 4.99 ps
+55.50 +53.0 +52.50 +51.25™ | (90-61)
0.52 2.65 * 52.50
4.12 2.58 2.65 4.50 as

(P=0.05) 4i5na (398 3529 axs o Ju5 salgll jlaudls NSasag

Loisia (b Guliaa Uidagy Glada (e Ailide e Ailia) 30 e g (4) o8y Jsaad) Wl
(Sd = X') dyyill cahald 4 )l salyll

(Sd + X) dyasl Cihat 00 436l a3 Jacugia (4) ady Jsaad

[ele ganall
p G4 G3 G2 Gl Cont Al al)
Lt
0.0 | +8.25% | +7.50™ | +7.75%® | £ 7.75® | +6.75°
# (30-1)
12 | 0.50 0.58 0.50 0.96 0.50
0.3 | £8.50 | +7.75 | £7.50 | £7.50 |x7.25" | (60-31)
88 | 0.58 0.96 0.58 0.58 1.50 as

66




4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

0.0 | +8.0% | £7.25° | £7.00™ | £6.75° | +6.50° | (90-61)

04 0.0 0.96 1.15 0.96 0.58 as

0.0

000 24.75% | £22.50° | 22.25°° | £22.00° | £20.50° | Ayl S
X 0.5+ 0.58 0.5+ 0.82 1.00 LS

Bn¥) 352 «(P=0.05) dugina (398 3529 ase o Ju5 aalgl) hadly NSasag
(P<0.05) dusina (398 3939 Ao Ju alsh bl b (a,b,c)

sl cplil) (o Sd Aad g i) () Al ol Jone d dusina (398 sels pde Ca 35
=30) Zpaill e A5V 85l DA mpass Gooill el o 3 Baalsll Ao ganall b adiye
Ritar (2019) 4u) e Lies @15 1385 a5 90 23 s Lsine ye Cudss (Lesy 60
Gl Lilall lhalall A Gl Llagy alada 33l of ) eyl ) ef af
o Asinall Bl Aandle axe g il oY) LT e cpuny o Ky Ly 5l

sl dabye o A sially 3ppail) i)
e Ually damall Al e 0,85 5 s TSl al) (3l Hiise Ao olSle b il 058
et al .,2020) il pe 38y 135 Hled Ll bl ) aslal die cligall

-(Safari

AR palially \S5le Uil 4a)) Euglena gracilis dilal of L) miball i LS
Ljisns coliall gliall b 28l eDlginl i 5 sl Lo Zelid) Slea aillay 53
-(Evans ef al .,2019) 4u) m e GE 1ay )l 33l Albs avall sai 3L
ale UK Ayl cile sanal LI Aygll 5ol (3 il osalal) Guaatll i 3 gay

pand o OISl Ll Qe 3 cpulinda Uidagd oS ) I aaLall ae g lie ie

67



ol g2l il A ie Laliiy) il pdpal Glary B (uliand o Uista gy calad (ha AAVA Gaud o dpieal) s

b ealay Lae Calall 8 535m gl 401380 jualial) Galiaie) Cpnd s ¢ laad) daus
¢Yamamoto ef a/ ., 2023) cila)l il ae 3850 138y ¢ Al £V gaill Gauas
(Yokota et al ., 2023

Asiisl B3 haugia (B Guslalia Unlagy qulaks (e 4dNiA cilgas A} il -2-4

(pss/E) dsas

Tassie b Gulids lulag Gilade (e dilide @l i) Lk (5) o) Jsoal) e
lan ) Jabal) i culy L Apatll Jalye PIA Gpanill AT (a9/8 ) Lae sl 43350 524300
e 3 Gleganall G Asesall Ayl 323l 8 (P >0.05)dusi00 (358 35n pe o
BaeS 3ol e Baagll Bl B3l e uand e a2l o il e Loy o0
Tas A5 53l e Al upail) depanall Calas 31 ccilal) G Quiala Lilagy sl
casfE (225) Les Agys 3ol ol Jaw M il Ge Laae cuibinly g/t (275)
53l Al el clas Apatl ey (g0 Loy s 3 Linae )l de ganall (35 ainls
G o Ll V) fasal) 25l 5ol e il s ) 8L e sana G Apasall Al
de sanall Calaila 388 (Logy ygnii 20) LA A yall 3 WL (P>0.05)4 500l (55ie )
sl (266.7) Gaagdl iyl salipll dame e a3 a8 Lesii e Rl Lyl
43l 300 Jaee ol alal) degeae calan in g AY) duaill Cile ganall el
Sel Al de paadl culan M ciggiaal) (g dl g ALIS Ljaill DA Wl Al
) @I Ao gens 5o (P<0.05) sine s asye (274.3) Laasd) Ajsll L3l Al
S5 Aaill e geaall (o IS a5y (227.8) daasall A3yl 0Ll Aad ol il
— 244.4) Vsl e Liasdl dysl 5ol Lt Lad Al o e ) 2G5 At

68



4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

Glalal Sl Y e Jay 1aas Lo lal) ce Lgine B8 ciing oo/ (250.0 - 247.2

el GlAL ali) el salll 8 olsy) USG5 ) Euglena gracilis

Lgia b ubida lilag Qlade e ddlide Gl 3ila) il (5) ) Joaall mas
(Sd + X ) dpaill Ghal (asyf) Laesill Al 5aly30

(Sd + X ) Gyl cibAS (psy) Gasd 4utish S50 dauasia (5) o) Jgaad

[ile ganal)
p G4 G3 G2 Gl Cont Aajal)
Ll
+275 +250 16.6+258.3 +258.3 +225 NS
0.067 as: (30-1)
16.67 19.25 7 31.91 16.67
+283.3 +258.3 NS
0.142 103 319 19.25+250 | 19.25 +250 | 50 +241.7 as: (60-31)
+266.7 +241.7 +233.3 +225.0 +216.7 N
0.151 as: (90-61)
0.00 31.5 38.5 31.9 19.3
0.0000 | 5.£274.3% | 6.+250.0° . X Ll A
5.64247.2° | 9.1+244.4° | 11.1£227.8° i
11 56 42 ALals

@l 529 ((P=0.05) Lisina 398 359 ase Ao J85 2alsll jhaudly NSasag
(P<0.05) Lsina 558 3535 Ao Jy aalgh) bl B (a,b,c)
e Guliuha llag Glala e (Gl &S /£ 1.7) LS Jlaal of e il 038 Jaig
gl sl e ) ool Cpenll A el (4S5 0e %50) olSsle Ll
4880 4ad) ) Ll salyy GRS A Cpund Gyl e AN pualiall el

69



ol g2l il A ie Laliiy) il pdpal Glary B (uliand o Uista gy calad (ha AAVA Gaud o dpieal) s

Martins ) 4l aie chiad Lo 1aag saill Jane o Loyl (aSaiy 31 a1 48 335854l
.(Volman ef al., 2008 <et al., 2011

i)l claliind) §f clladall zha of ) s A Zgasd) EGlal) ae gl Gilgn;
ety Al ealial) il el Gunt e Jony Slinall GDle & oS5l bl
S5 alaiaVly avagl) llae (o 3jms Lea canngl) Wajlen 8 535nsal) dadlill LSl
s Sl Joxa e s
¢ Morimoto .,2020 ¢« Schmid ef al, 2021 ¢ Morales-Lange et al., 2022)

.(Chae et al., 2019

Jsaall die asdl saill bousia b 3alyll sad alall sls3Y) (Reis ef al, 2022) Lay
3Ll e sana Jonns Alie OIS iy e g5ind Cillas DL Lgidle I Capal 3
) llall JSsla by e Gasy ol 2 i) of I 4ndts cylily bl 58 Jlsh
A iy el sad (et 5 Cratling Jnal) die amgd) Sleadl Alla il (sl Jiy

Al Ayl A e 3 13 s 28 LA s Al alladll die gy a5 (he
e (Dlel ) oSle by Al of e Zhang ef af (2021) duds sl Ly
Cpans Lgiclie ad) P (e Al ()5l B0l (Ullg Calall gt 0p WS (pnd e Jany
Cobiaha Uila gy st JW) ol cony a3l Zuhall o3a g i) 13 (A8 e Lgialiiud
sie dualis (ADG) dgesd) Lysll 5alll ¥ ame Cpad ) ool (algal) Giba 3De )
lla gy calada (56 of Sy 3gs (Rl e gendl) cale 3<1/81.7 4o el (gl

chAl Al ol el dgiala g Al adlal Galia)s

1ASlgtional) ABLad) Balal) AaS B (usbialis Uddagy qulads A8L) a0 -3-4

70



4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

Lissie b Guliha Uilag Cilada (e ddlide il ddlia) 0 (6) &8y Jsandl G
Al DA el Gl AT (Lelll/AS) Alad) salad) Digin

L) JYA Cprandll GiAT (Lgtll/AS) Alad) Salal) @blgiud Jacugia (6) oy Jgaal)

dajall [ @l f
G4 G3 G2 G1 Cont "d,/ e
A il
alal)
30.38 31.49 31.03 31.37 30.95 B | (30-1)
el ase
5.39 5.34 5.71 5.01 6.25 Al
aled)
39.11 40.05 40.66 41.42 40.47 ISl -31)
Gl | as (60
4.96 3.97 3.87 2.59 4.83 AN
aled)
45.60 47.85 51.24 51.42 51.58 ISl -61)
cild) | ag (90
5.07 4.85 3.95 3.30 5.15 AN
alall
ByES
115.10 | 119.40 | 122.92 | 124.22 | 123.00 | S X
Ay i)
I
4lalg
15.43 14.17 13.53 10.90 16.23 ikl

71



ol g2l il A ie Laliiy) il pdpal Glary B (uliand o Uista gy calad (ha AAVA Gaud o dpieal) s

JSall) S Cilal)
ligial) (¢Ally
P (&5) ol

ALals 403

130.53 | 133.56 | 136.45 | 135.12 | 139.23

Lassie (4 b lilag Glad (e ddlide il ailaa) 530 (6) ) Jsaad) i
alal) Dlginl o) 4te Doy s  Apadll YA Gpanill Cahal (enl)/aS) Adlad) 5ol Dlgiud
b Laps pamidil Ly (38139.23425) alil) desens b el o8 LU K
Dlgin) 59 Bl degenall clany lidag sl g il ) Zuail) le ganall
OS5l ) ol Gy s (Kays ALelS Ayl 500 PIA Wl (28 130.5285) ol cam
Dlgind ) dalal) (ali e 200300 jualial) 2adinl os WS (e adyy anilly Hsnll e
Gy e G My sl e Lliall s aldl e S clsS
& sl lilgall Cdlel ) Guliuha Wila gy &Ll o o g3l Aemiro ef a/ (2023)

DY) EDlanl e el Jlig Azl yalial) e 3alEWY) G

Cpand ) clilgall Aidal) 3Dl ) GlSle bl dala) o daa dalyy el
O30 alall e Tl 52l Guajdll ~61 Lee Jysaill Jalra 06 i (g adys anagll Slea
ala b aiplal Gyla) Duie asilial Jeay Lo 13ay gaill 058 A JSI) eDlgan¥) d 55

(Kim et al., 2022) du)gpall 2030

dagad Jalee buigie (b Guliala Uddagy sk (e Ailide ciliaS ABla) 80 -3-4

caled)

Aiys by sasny ) alal) e A J81 Jygas A Olsead) 508 e Calell Jysad Jalea Jy
ek
72



4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

Calall Jyon Jalas b Gl lidagy (ilada (e Adlia il dilia) il (7) Jsaal
sl Gl Gan 3 Al e el IS P Gpentl) Ghad ()5 30y &S [ile &)
Ll ey e Log 8D e 3y Jygnil) Jelas 8 Lyl e sama g (P <0.05)
ciia Al L3 Ae saney 4jlie (4.35) disad delee duail dxg)l) de sanal) ciia 3
alias Al Ly gie (4.93) A degandll cibinl WS (5.54) il Jalea 2
Slany) Jilaill gal 2 L Aaglly A de sanall e Ay 5Y) Lupatl) e pandll
oyl desenall Copind Lagy Gsin e 3y Clegenall 51380 Jyenil) D lalae cililyd
Al ) cle genall Calids ol Lay (P <0.05) Lisne L3l desene o gy
3 il e lag st 2 (P<0.05) Losinall Goll Cipels o b Leie 20,
Calias o] Laiy abally 2085 J5Y) desenall o Lo o da)ll desand) Cajainl
S e senall Cilias ol (6.33) Jisad Jalae Jumil ciia g 20 de sanall o Lsins
ol Alilly (J5Y) il desanall (o LA bR o] IS Leany oo ZEIE Al
Apadll DA Gyl de sanall caliils L (8.78) A3 Jysatll Jalea ) citia Ll
(P<0.05) @sine sy S Jysaill Jalra Jumdl sy (gsinal) lgissn e ALlS
Layy A3 Jygaill Jalea ¢ gusl Jas 311 3a Ll e Gl 40115 Y1 Cile gendll oo

Ngie A de gad) Calias o

Jalas b Gl Wila gy (sl (e Adlide il ddlia) L (7) a8y Y Jgaadl Cay
Apaill DA ()5 32 &S fcale 4S) A3 Jyail

73



ol g2l il A ie Laliiy) il pdpal Glary B (uliand o Uista gy calad (ha AAVA Gaud o dpieal) s

J8 O3 Cpanal) LAY (Al Babiy &S [dle 38) Cilal) Jysas Jalaa (7) oy Jsaadl

Apadll ga g
(Sd + X)
[le ganal)
p G4 G3 G2 Gl Cont dds jall
Ll
+4.352 | £4.93° | £4.76% | +4.75% | 5.54°
0.002 as: (30-1)
0.25 0.38 0.33 0.56 | 0.44 +
0041 | % 5.20° | £5.74% | £ 5.96™ | £5.80% | 6.45° | (60-31)
0.35 0.68 0.46 0.45 [1.30+ o
0018 | % 6.33% | £7.37% | +8.05%® | £8.23% | 8.78° | (90-61)
0.0 1.04 1.33 1.11 |0.78 + as
0.003 +5.28% | £5.94% | +6.13° | +6.15° | 6.80° | Ayl Jda
0.11 0.15 0.13 0.23 [0.32+ Ll

(PSOOS) isina JJJA 3529 Ao Ju aalgl) bl L‘,ﬁ (a,b,c) dﬁs’\ 529

Oally sy OS5l Uadly () Galubia Uslagy (lads Bl oy iy Vaa
Gob go alall Blgul oo liS Gpunt (8 palu Qulsall DA EBle ) dpeal) jualially
Ay ST Le e (38 135 Ban )y Aas 5aly) Y A DU Adlad) salell A (awas
Ugla 5 4adal) Clladall WLl Laie Safari et a/(2020) 5 Shin et a/ (2018)
S piadl Gdel JI Chiorella s gl

el Sleall daia ant i lidagy ilale b gl OISl Gl 8 G0 e
Al abiall (pe Balii ) Cpand b aalas Lae (BSH 3 oy sSaall sl ity

74

.(Volman ef al., 2008) i) ae (38 a5 Cilal) 3 53 5a54l)



4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

L ginall 398 Jaad &1 3 Sweeney ef af (2012) Al pe Al o2a (3855 ol Loty
OSsle il e (sgint Al Clladall 28 al die il ganall (Rl )y d3all
ALY Cde

ol fiaall Al LAl I Galiaslia Uidagy Letes calladall (e s yie coass Adlual )

Kim et al ., 2022) —ulally psalll 3392 pady LY PR T 0 el
.(Mavrommatis et a/ ., 2022

sl OIS By Allad Sy B alic (ha agging Loy b Uilagy sl Jeny
Al L) pai ol (KU B Jamts Appladll Aelial) oy Gy o Aelia) Josw
s3gasall ARl caliall (e 33l 0o S e iy Ll yuny Laa 4dd 53 93 gal) Al
¢ Kieronczyk et al, 2020) ka 1 x 1) R

(&

.(Sun et al., 2021

lida gy alad (g Adlide Clygiune ddlal o (A i Al Aol 38 il ae (38153 12
(FCR) calall Jysa3 8: Syt 8 gina Ll al S o\S5le lly 5l Gudiasha

tAgalai®y) ggaall 4-4

oububa Uildagy Cilada (e Adlie Gl fiuse 48la) (e L0l (ssaall (8) dsaall judy
o Tangl i il ¥ alaal) (385 A0l @) (ggaall A ¢ Gulgall GHA (e ui b
Citia Kpe Cale 281 JS) Galiuha Uidagy Galads (g0 £1.7 L) ol ) e sandl
%100 al_all duile cydiel WS (gAY Gle sanally Ll de saney 13l zy) el
Glak G o SlaeY) Gae 3390 ae canlall Apvile ) cle ganall A dyaile Capi

75



ol g2l il A ie Laliiy) il pdpal Glary B (uliand o Uista gy calad (ha AAVA Gaud o dpieal) s

ALY Cpand Al Apalai®Y) g9aal) (8) B Jgand

1 60000 (ol J) ol i) b LS s

b gia
S b gia
Cilal) das "
lgiaal) | el Bgia
. 35al) e S RN
Laslal) qlakl) | 7 Baly |
. el | (ol | ] e o A.wn s ganall
st ] 585l . bl
RO L e N e
ciliaal) bl (od)
b (&)
(d)
100 | 790976 | 439024 | (0 |139.23 | 1230000 | 20.5 | salad
109 | 873061 | 446939 | 145.6 | 135.12 | 1320000 | 22 | A
109 | 884169 | 450831 | 174.7 | 136.45 | 1335000 | 22.25 | 4t
113 | 905085 | 444915 | 218.4 | 133.56 | 1350000 | 22.50 |  4a
134 | 1048850 | 436150 | 247.5 | 130.53 | 1485000 | 24.75 |  aylyl

Gluagilly claliiiuy)

b Lo Al il (e gt teilalitiay) Yyl

76




4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

Jemdl S50 cile 3S1 09 b ¢ 1.7 Liha ) il ) e gendl Gl ciia —1
Jelras Gaasall 455l 5al3lly ad) 350 & LIKH Sal Cam (g L) <y sl
L) gl

Jemdl 390 Gile 481 S il 1.7 Ledha ) il 3 e sanal) GilA a2
el Gha e cillala b daladiul (e gy S b g0

cilagiial) (Ll

(4S5 e %50) GSsle Lilly all Galin Uilagy alada g §1.7 d8l) i —1
DAY Gpend ald S50 cale 18] S

AaeS 30l o opil sae A jedd oslal) Zledll Apaa3 A alakall 1 Glada ) o -2

cAe 5 (s daiial) sl
bl

Liglall g lhal) okl Lyilaia dalaiall 4pala@Y) (oY1 (1992)Jlea ¢ Jal) — 1
iailas Jladis Jas l3a) (Sadl sy agal) iy JEY) A A daadial
21583 Aagyhal (Ll

cla daala el A8 ¢l e3all — cliad) 435 . (2004) 346 Cpaldl =2

g sl Adlall Bhlidl 3 cllgal) 3% 8 daal) cleasil. (2008) dale ¢ 158 =3
20— 17 askaill 5 adlal) — dps—u b Ailgall B A aine ¢ gsaa¥ly el alall
Apsadl Aypal) 4yyseanll cala 2008 SBI cppi

4- Aemiro, K., Sawada, H., Hanada, M., Umetsu, K., & Takahashi, J.
(2023). Effect of Euglena gracilis supplementation on intake,
digestibility, nitrogen balance, and rumen fermentation in sheep.

77



ol g2l il A ie Laliiy) il pdpal Glary B (uliand o Uista gy calad (ha AAVA Gaud o dpieal) s

Animal Feed Science and Technology, 301, 115220.
7- Behall, K.M.; Scholfield, D.J.; Hallfrisch, J. Effect of beta-glucan level

in oat fiber extracts on blood lipids in men and women. J. Am. Coll.
Nutr. 1997, 16, 46-51. [CrossRef].

8- Benchaar, C.; Hristov, A.N.; Greathead, H. Essential Oils as Feed
Additives in Ruminant Nutrition. In Phytogenics in Animal Nutrition;
Steiner, T., Ed.; Nottingham University Press: Nottingham, UK, 2009;
pp. 111-146.

9- Braaten, J.T.; Wood, P.J.; Scott, F.W.; Wolynetz, M.S.; Lowe, M.K.;
Bradley-White, P.; Collins, M.W. Oat beta-glucan reduces blood
cholesterol concentration in hypercholesterolemic subjects. Eur. J.
Clin. Nutr. 1994, 48, 465-474. [PubMed].

10- Chae, J. P., et al. (2019). Effects of algal supplementation on growth
performance in ruminants. Animal Feed Science and Technology.

11- Coimbra, A.; Miguel, S.; Ribeiro, M.; Coutinho, P.; Silva, L.; Duarte,
A.P.; Ferreira, S. Thymus zygis Essential Oil: Phytochemical
Characterization, Bioactivity Evaluation and Synergistic Effect with
Antibiotics against Staphylococcus aureus. Antibiotics 2022, 11, 146.
[CrossRef] [PubMed].

12- Dittami, S. M., Heesch, S., Olsen, J. L., and Collén, J. (2017).
Transitions between marine and freshwater environments provide new
clues about the origins of multicellular plants and algae. J. Phycol. 53,
731-745. doi: 10.1111/jpy.12547.

13- Dorantes-Iturbide, G.; Orzuna-Orzuna, J.F.; Lara-Bueno, A.; Miranda-
Romero, L.A.; Mendoza-Martinez, G.D.; Herndndez-Garcia, P.A.
Effects of a Polyherbal Dietary Additive on Performance, Dietary
Energetics, Carcass Traits, and Blood Metabolites of Finishing Sheeps.
Metabolites 2022, 12, 413. [CrossRef].

14-Evans, M., Yokota, A., & Ogawa, Y. (2019). Effect of a Euglena
gracilis fermentate (>50% [-1,3-glucan) on immune function in
healthy, active adults: A randomized, double-blind, placebo-
controlled trial. Nutrients, 11(12), 2926.

78



4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

15-Harada R, Nomura T, Yamada K, Mochida K and Suzuki K (2020)

Genetic Engineering Strategies for Euglena gracilis and Its Industrial
Contribution to Sustainable Development Goals: A Review. Front.
Bioeng. Biotechnol. 8:790.

16-lida, M., Desamero, M.J., Yasuda, K. et al. Effects of orally

administered Euglena gracilis and its reserve polysaccharide,
paramylon, on gastric dysplasia in Adgnt knockout mice. Sci Rep 11,
13640 (2021).

17-Kieronczyk, B., Rawski, M., Jozefiak, A., Swiatkiewicz, S., &

Jozefiak, D. (2020). B-Glucans: Their role in animal nutrition and
health. Annals of Animal Science, 20(3), 917-941.

18-Kim, J, Y., Lee, S., & Choi, Y (2022). Microalgae as a feed ingredient

for ruminants: A review. Animals, 12(11), 1405.

19- Martins, E. A., et al. (2011). Effect of f-glucans on immune responses

of ruminants. Journal of Animal Science.

20- Mavrommatis, A., Tsiplakou, E., & Zervas, G. (2022). The use of

microalgae in ruminant nutrition: Effects on animal performance,
rumen function, and product quality. Journal of Animal Physiology and
Animal Nutrition, 106(4), 801-816.

21- Mohammed, S., Al-Gburi, O., and Saeed, AA., (2019). Effect of daily

supplement of coriander seeds powder on weight gain, rumen
fermentation, digestion and some blood characteristics of Awassi
ewes. Journal of Research in Ecology. ISSN No: Print: 2319 —1546;
Online: 2319— 1554.

22- Morales-Lange, B., et al. (2022). Functional feed additives: Effects of

B-glucans on animal health and performance. Frontiers in Veterinary
Science.

23- Morimoto, N., Matsuyama, T., & Yano, M. (2020). Dietary Euglena

gracilis Z powder reduces body weight and fat accumulation in diet-
induced obese mice. Nutrients, 12(9), 2715.

79



ol g2l il A ie Laliiy) il pdpal Glary B (uliand o Uista gy calad (ha AAVA Gaud o dpieal) s

24- NRC (2007). Nutrient requirements of small ruminants: Sheep, goats,
cervids, and New World camelids. National Academic Press,
Washington DC, USA.

25-Pick, M.E.; Hawrysh, Z.J.; Gee, M.1.; Toth, E.; Garg, M.L.; Hardin,
R.T. Oat bran concentrate bread products improve long-term control of
diabetes: A pilot study. J. Am. Diet. Assoc 1996, 96, 1254-1261.
[CrossRef].

26-Reis, M. E., de Toledo, A. F., da Silva, A. P., Poczynek, M., Cantor,
M. C., Virginio Janior, G. F., Greco, L., & Bittar, C. M. M. (2022).
Effect of supplementation with algae B-glucans on performance,
health, and blood metabolites of Holstein dairy calves. Journal of Dairy
Science, 105(10), 7998-8007.

27-Ritar, A. J., et al. (2019). Euglena gracilis as a novel feed supplement
for ruminants: effects on growth and feed utilization. Journal of
Applied Phycology, 31, 237-246.

28-Safari, E., et al. (2020). Effects of dietary B-glucans on growth
performance, immunity, and health in ruminants. Animal Feed Science
and Technology, 263, 114-123.

29- Safari, O., Paolucci, M., & Diler, 1. (2020). Beta-glucans in animal
nutrition: effects on growth performance and immune responses.
Aquaculture Nutrition, 26(4), 1016-1030.

30- Schmid, J., Heider, D., & Wendel, V. (2021). B-Glucan in animal
nutrition: Positive effects on growth performance and gut health in
livestock. Journal of Animal Science and Biotechnology, 12(1), 1009.

31-Shin, H. S., et al. (2018). Effects of dietary supplementation of
microalgae on growth performance and feed efficiency in ruminants.
Journal of Applied Phycology, 30(1), 511-518.

32-Sun, P., Wang, J. Q., & Zhang, H. T. (2021). Effects of -glucans on
growth performance, immune response and gut health of farm animals:
A review. Animal Nutrition, 7(3), 777-786.

33- Sweeney, T., Collins, C. B., Reilly, P., Pierce, K. M., Ryan, M., &
O’Doherty, J. V. (2012). Effect of purified B-glucans derived from

80



4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

Saccharomyces cerevisiae on pig performance and immune status
following an E. coli challenge. Livestock Science, 150(1-3), 209-214.

34- Treiber, F.M.; Beranek-Knauer, H. Antimicrobial Residues in Food

from Animal Origin—A Review of the Literature Focusing on
Products Collected in Stores and Markets Worldwide. Antibiotics
2021, 10, 534. [CrossRef] [PubMed]

35-Vismara, R., Vestri, S., Frassanito, A. M., Barsanti, L., and Gualtieri,

P. (2004). Stress resistance induced by paramylon treatment in artemia
sp. J. Appl. Phycol. 16, 61-67. doi:
10.1023/b:japh.0000019113.77013.0d.

36-Volman, J. J., Ramakers, J. D., & Plat, J. (2008). Dietary modulation

of immune function by B-glucans. Physiology & Behavior, 94(2), 276-
284. DOI: 10.1016/j.physbeh.2007.11.045.

37-Volman, J. J., Ramakers, J. D., & Plat, J. (2008). Dietary modulation

of immune function by B-glucans. Physiology & Behavior, 94(2), 276—
284.

38- Wood, P.J. Physicochemical properties and physiological effects of the

(1'3)(1'4)-beta-d-glucan from oats. Adv. Exp. Med. Biol. 1990, 270,
119-127. [CrossRef] [PubMed].

39- Yamamoto, S., Morimoto, N., & Kato, S. (2023). Euglena gracilis

paramylon enhances calcium signaling in intestinal epithelial cells.
PMC, 7468862.

40- Yokota, A., Matsuyama, T., & Yano, M. (2023). Dietary Euglena

gracilis B-glucan modulates circadian rhythms and immune responses
in mice. Frontiers in Nutrition, 10, 1113118.

41- Zaleska, B.; Milewski, S.; Zabek, K. Impact of Saccharomyces

cerevisiae supplementation on reproductive performance, milk yield in
ewes and offspring growth. Arch. Anim. Breed. 2015, 58, 79-83.
[CrossRef].

81



ol g2l il A ie Laliiy) il pdpal Glary B (uliand o Uista gy calad (ha AAVA Gaud o dpieal) s

42-Zhang, Y., et al. (2021). B-glucan supplementation improves growth
and immunity in sheeps. Small Ruminant Research.

82



