S Sl 8 (B g iy O oS (595 (HoliT BT 30 st ko Zgkaw I
WS B> 9> p oS (99 o Cunod> g

oW

©

519,50 Cned g S5 sl (S dy 3 )Sles  Saelial o o el il golaws SIS ) sglaiod; Gidos ]
FY ooy YoA (ol dyg (i 99y bogloe) (1065 059,55 g ashad VE 5l (talegl ol )3 b plonil 2358 Sl )5 poSi
2 OleSe Uiy Sle bl (B3l jobds 39 0kip Ve oy 53 9 (0 7 hS e a4 (less) 09,5 Y& ne g AT oBlatul
R Ve 3 plisaal ;e Yoo e =Y (bl 286) als =Y (ol pital]] (oo 505 s B2l SMelS 25l I
@Afuj Ol Veee o plaswl y i) Lo Fee s —F L;3.\,@[*;31 Slyad Veor 5 plyal JeA s \‘( o=V ‘us.\tﬁl.\;’ﬂ ol
il oo Yoo ol jlas g b 09,5 4 Cans plasdwl g Lo Fee g Fre ool slajles «STyed Bne (0 aS S LS s LNog
Fov g Fee gl slojled (o (i3 Gl 53 (P<+0) 092 095 US 5 (LY <l 00933 SThsd B pan g VL (el playl
039> JS g 8y el 09)3 )3 s (39 SRl YL (s> el ytd o Voe (ool Yl g Ml 09,5 s plis sl 1) oo
e Voo ol loss g ald 09)5 S il Jd o 70 19 e+ (ol slojla e STyon Joas cupd 3 (P /40) g,
Helide P g ¥ gols slajlas Y Clio )3 (PRl 0) Sdg Shgd b o pd (nomk hIS 455 09 ) pliseul
(P 1+0) g o)y 3o y3 5 At Ao > ABY oy 3Vl (S plis sl B Yoo ool o g SaL5 05, & o iy
55 9 HDL 5 5915 clale o 5Vl (ol 20l 035 & Conss plistgl JUGBF o+ 5 ¥ee v (ool (lajlons o g5 (sladonial b 3
G plipdpnl yid oo Fovg ¥oo Vov (ola (Slojloss pgSin (029500 Rarmor )3 (P0/+0) 39y (193 o pelS 65 ke (3 5 mly
23 pliesl (2938 45 ol (Lt Galasl ol s @l slods (P /+8) 2351 p 8IS (6355 Camaz Coml il ol 095 &
a2 pSu p RIS (Sl Camer (il g ABY af Sluogad i) 38les 39y o oLt T )3 1) Lo See o ¥ e psla
b (beS sl

S ¢p§.ﬂ S Camar Ay 3 Shas o I gladesl (gadS gbaolly
doddo. |

Sn o9 ol 5 g Sl 35 5 ) i ol 15l b oS o1 5 ol b

LacSg 5 (olp Tl (p 350l 58 Jlida b ewsl ol ) jodo Cato pdtisce (Haque et al., 2010) oo ;
R0 oA Byan gl T gy SUlge oM (sl (5568 Sl 1S sladase gy by S8 et & W0
5 Ay Syme 339380 dlge lgie 4 Sllges 0y 55 K Tgm 1 Guas Yool Jlo 5 > Cpmed 4 il asls (L)
oblgd sl dS JI cladwl jasuio glgl 5l olabglse o9l (Castanon, 2007) us & gres kS Lg)l apalboss] (gl yguiS
olail 3y90 (1555 Ey0 £)lje S5 3 Nos dguy solateds 9 355 o0 Mg sl Cjgo 4 iliSe (S 1 Ly gl o0
Aol Jolis s polis ol L > o0l 590 JT (slasgl oy Sosdaslis 5| 5, (Stefanello et al., 2020) 1,5 . 1,3
Khan ) siwe Sl gl § S jlogd ol aSILaST dasl (S i ol oSl dpl € Sn )8 sl «Sidgagg g ol «SiSY
Sl £ iy ) bslie b g alo® 4 dl g8 S ol a8l oo JT slasl sloJoSo 45" bl ) (and Igbal, 2016
|y Legl (slncSios 5 T (slis] 51 o0liol ol Lyl dosloss] plplis chttants sl g blgss s gm0 1 136 o> 55 5 il
I sl 15U 4 o589, avgi ol vl b 3 (Marin-Flamand et al., 2014) cuul 03l> joubo Eaimd b9y 4



Cganl ool Ll 3l oalisiul ((Sigm s8l 45) (Sl oo Bras gio b g 0sd o 3Shes 5 STy Bpmo oty s 2
3 sbeS elaasgs 43i5 > JI el 5l oslimel waly lis (eoaxie cla yb)35 (Vlaicu et al., 2021) cul sl ¢ i
owd Mdo (slag, e Cuxes yinl38l o (Hamid et al., 2018: Rahnama Ghaleroudkhani et al., 2022) a5 5,Slos dgup0
5 1) 039y yuie (slapunilSlg e 039y PH ialS )b 5wy o I (sladwl aiun 9o (Khan et al., 2013) i )leS
A Lo 53938l 08 jlwn polae 0958l (Maetal., 2021) Lo duto (slapunsilS )lg Ko Cuman (i]38] s g 00l ials
) o3l comliali sl (IS5 31 o 45 Lol € 3 s (slodls JI5 315 oty o] 33,5 blse 5 STy
5 3)90 sl 53938l (UL cdlys cage s)low 9 W5 Lalyd 3 (Bpae Shgs Hials uimen Casl 2bj wiles <Ly
Saelal Ol pd I elasnl wile SluS 5 a8 canl o dlgidiy da 539381 p5Y pdlie il 5l lisebs] Holatedill) 395 o
5l e S as, ials cuw Saweldl Ol 3,8 ol oopl p ogMe (Nourmohammadi et al., 2010 g asla|
gloazgr 1 oLyl coul ol b lon (S o 9 eldl o (Sl 10 05 o ST oy )5 wlidoly St
Oy pliswl Caliste obaw @l Sl o ilasl ol pbsl 5l Ciua 1 (Pandey et al., 2019 Sad(a ialS sgS
g b5 (Sladsn S 29)See Cumex 5 b Samilp Sy ) 58las  Saeli]

g 31 A .Y

VO a3 (Seyd ol g Sl st bglsa)  Sawelis] O 381, JI sl JasSalloslizl oS sl b5 adlllas S5 ol
@ s doyd N g VB Zobaw 3 (Sgb SluS 5 9 St Syl 008 WS’ Sy bolses) Shgs )3 9 ) o )yl
ety dgat |y (355 laazsr Ssd b capd 9 ok i oile 090 US 5 455 «njlél )9 Jobo )3 aali 095
09,5 4 s Shygd 5 &l )3 (Il JoSo Bpae b 33 pgif) Guliicsn) Cluogas & 63l Gl (e ol (yiopen
SSL e ialS Caw Siwelil Ol jo I sl oS 1 oslinl uiiss G > (Mustafa et al., 2021) cél sgu00 sali
5 bodsce) J1 sl JoSo  yimgh G > (Rahnama Ghaleroudkhani et al., 2022) w2565 (sladsg> poibl (VoS ]
19,50 Cpmaz 9 3y 3, Slae g9y Ol 5o Jo Bl B piisel do ) Yo g Szl diasl 200 V (S 8 sl 210y YY
o 4oy (Han et al., 2023) w5 osnlie Y1 sl (cgls o )3 95 paw b yundS 65 aw LialS Jg cdlis 63 peSn
o 0y D oY oV ) ol > ol g S5oSg5 awl (gols I sladnl JoKo Cpuas a5 3y LiS Guiss
Ao Ve a5 38 (LS, (B ol (priomen b 035 093 )3 (UBsS sladz g G (g pEL s ald 0g)S &
ol 003 y3y)55 . (Biggs and Rarsons, 2008) ui psSw oskuslisiSY Cames (il s 18L5 55,5 &) Capnd T (gl
5 Slygs B pIaBgms b BBl 09,5 4 Cuns Saweld] Ol 13 00y V0 g ) o/d zolaw 1> JI sladsl JoSo 3458l a5
Aol 9 Sonyd Aol (ool sl JoSo 31 onlazl (Fik et al., 2021) s _ieS (sladsgr Sbb g Ad,y (slvoygd 1> ok ()59
Ol 9 i @BG0 Bl s <o pd iy Gl )3 290 el (1355 ladrgr STygs ) 20 /Y aw )3 SSgngn
doyd S g (Ghazalah et al., 2011) Sl sl Juo )3 +/VD ¢ +/0 +/YO 39381 .(Denli, 2003) w5 dali Hlog b duslds )
igS laasgs D aligy 59 inli8l dgme caw 2lieopa y> (Vieira et al., 2008) JI claswl bolsto ;5 Sl syl
Sl O 4 Sligmgp el 9 S ys sl «SiSY sl sl I sl JoKo duoy> +/0 13938] a5 0 00l L5 s
(Byrd etal, 2001) o5 alS | 035, .8 IS 5 ISlude 8] Camar 5 igm ooty b5 (sloings

g 3 (wliipig y oY

D9 VoY olo ul.»l YY U e Vo 5l jpaiadlE oyl o doge o3y a55le il )0 @8ly sogad (g)las s Loy u..ul.o)] o
P TR oy o (i 90y bolowe) (665 0)5,S dx g dalad V¥l oolatwl b g o YOXVFXY slal & (o )3 Jijep



Ly s g kil Ve (e ) gl oA 2y VI Jsb &) 0y 2 5 S5 5 5 e ¥ L ol SIS b B
Sl o ol ygods Shygs 5 Ol Sjan 0y9 Jobo plos o b plol ptlojl ol o 55 (o5 FOEY) Ly (55 (ke
tgs s slbangs olié lalas glaial, yolul s UFFDA 58l o5 5l oslitel b _otoloj] (sloo e cubld 51,6 oy
SLjlog b Lo g drd 0)93 ;2 53 sl plod i P (1B 5 pedgilic (G5 SLuSs 4 295 L g (V4OA) L,
s e ¥ o (F ol ol Ve 3 pligaad ) aa Yoo o (Y gl 288) 105 (1 2 Jals o
VY) oy (o B) SiSY (oo )3 VOIY) Kigmgys (duoyd B+) Suoyd JI slodnl I (oS5 uivs ol ) ool
Saelsl OF i Veee ja 50 ) G o T sl cpl Gpae jlado o5l €8 16 duogs b D0 (duoyd +/) KoTgw g (o)

b sy L ) dogi cpl 4 ds g b psls 5udd (0 Jgase Cpl edlitul 350 slaCans 4 3gs 0y

L;l.;l; PR3 ‘u;)l.c’l 0)93 » o3l dy90 r.bl; Lf“\f‘ L;Lmb)._.? [XW.N) J.SMJ (SIPI 9 \_4.5)3 ) J?"?

@«
T ) 3 A
. £Y_Yo iy Sy, STyg> eYI
(539, £Y-Y0) (5395 9V-7¢) (F39,V-1+)

ANYY INYAR a-/\0 @y il
TY/FO AEZAR ¥A/LY bgw dbus’
£/3F £/0) /Y bgw 9,
\/¥Y \/OA V08 Slind pudS’ (g3
VY S 3/0) S Ol S
/v ./ -V S Sas
/b Jo- .[o- \ ¥ ol g = (Gaae JeSe
-Ixs Any /¥y Ofese S
A LIYE oIyy SiSg e i =l
ol dpolee olowd OloS 5
Y- Yo Ya) (p)55hS 13 ,)5'5kS) AMEN
Va/sy AAVAR YY/AA (oy) P gy
VY VYo \/¥Y (323) 3
-[OF NG Niay (Mo yd) (pguio
/AN /Ay A (22 )3) Cpsammrt (gt
s \ /oY Va3 (32 3) 355,
-IAY oIAY ./a¥ (32)3) Oy
/N N A V¥ (10)3) oS
-I¥Y -/¥¥ SAts (20)3) o yiuwd BB jaud
AN <o DA (Ao ) foran

oo K3y o SABE (olizg Sllall i 215¥0++ D iy ool o 2215 Vel oA ol 0ilS b o £S5k 0 50 anlizg Joo”

Sy Ssb el SNV Sy Sl p)S o YO (ol 9 p)S o <10 Bra Geling p)Sibo 0 (aSTgp p S shio B 0sMogn) p S ke ¥ el o5

e VIR S ke Vo s S Sl AD 59y oS e Vo v 5o S o B0 al t0aiiS a0 p)S5LST 2 53 (Sdne JaSa g S e 1N (35 oS e

S p S ke /Y pole g p )5

Ve LY slmoyd o (tlojl slaasly plas sl (60)] )50 @) (Bpas Shygs sl gy Sojluil s g laense g5
Slygs Jliie .83 oo plonl puseial 55 oad A clrds g (gl g Ab o ) as s yoyiwd jl (piss 3l S8 el
ialojl 4y sa (gl St s oy g del Cande Epo 59y e, il ealisl Ly aliy, ygots 2 y2 (sl (Bpae
5 A8Y Cllad (o (Shg () St M dulie e 0993 yB 53 (i s LRIBl 2 (Bpae ST ke e ]
LSS o jlosle dage alad S5 g 5 dng ashad S5 (S YY) Gtalojl (LY 5 (dsS ldr g psSis (29,50 Cupmar



olfis wlgime (g 31 (2,5 JBle pslaiedr) (S )S el BB Y 5l g g CBl J1S5 (59 (fSle 40 S35 0 039
48Y sl Sy (Hussein et al., 2020) wad )ldS 53,5 M o () 4 9 (25 01jg 0)ked doble JB 5 UB)ls5
Y i3 4t o L 80> s 55050 (ol (2 5 St 5 (055 Sy 9 Jl dol etz Y (g Joli
8 L Lomp S ol (oS 8 i (05 5l 1 g psSis 029,500 Caman (o sz ptalel Y 595 00 18 dislos
(2 JUg) (800 JS Cumar (o sl 5 450 oyl (slalogd S35 4 gl (ol dans Sligiomo g b syl
2 S doysl Jodoe 3 (Ve an ) s ) (9 (2 P9y S g0 (59,538, sl A8 odlaiwl JuwligiSY g p )3 S
5l Sl g8y Eosin Methylene-blue agar, EM cuiS bz 5l p,8 IS sla g ySh iladds (gly i odlaiinl plebs Sas )li
O 3 (Smith, 1995) 1 eolawl Total Aerobic Counts, TAC cuiS b 5l g S JS sl g MRS Agar euis ey,
aoil b (g So il pslareas Ll Jb yg 3l 65 053 ot 5 Sl (Bolad Cpgor (llej] algg Sl ey 93 (559, ¥Y
bgi (S 0tigm 5 T oml Ay Ly (g 9 YL aeadld b (g sned s judS 63 g 2l8i S o15) g5 (sl

28,5 )18 Gialejl 250 (RA1000) Juo )50l 53l ol 5 (90 R0 I o5 sl

Coles ) g 1 b edld 395 Jloy medld xjg5 45 (63lg0 p> i (g0l Jloys @395 (sly 1l ol Cuwday (slmodly
Iy lel ot g a5 3590 (/) asus) SAS (g)lel 1531 o5 GLM a5l edlacBhl il Jlo oo a5 olaosls oles
48 (o) 09,5 F LY A oy dyger (2665 0)9)Ss s aabad VYISl eolinl b (LSS o B 5 30 (] i85
a0l 350 (5)lel oo (p2ly Jao S ol luSiNgis (olee Bakel 35 0xin Vo 0 2 0 9 0 P gl et o
N\

By n) Coge
N
‘_;9.: u}o)] U»L»‘ » Lzzsu&)[m wlm Lol uM:\‘LO)] dUa.& Eij 9 )lo.”ﬁ )Jl Ti ‘Aml;? w.i;lm wlalio M )Ll.iip Yij c\]aa") O?.‘ »

..\Mﬁ)f )1)5 MLM .))9.0 ’/’0 JL«.&‘ C.'a.m)b

g3 slaast .

& Shos o). F

99 (sinlojl ola les iy (oyld mateglis 0,95 IS g 5L cop el (olmoygd 4o aS sls LES Y g 55 ool cnd 4 ol
09,5 4y o (Sl Ol ) kw 2 plaswl i o £ g For gols slayles «Slyed Bpuae (o (p<:/+0) cuib
J5 9 L ilel 093 32 SIg B pae 0 5V (sl Saelal Ol Veve ) plisal ) oo Yoo (ool loss g 20l
5 40L5 09,5 4y Cons T Ol 2l Vev e 3 sl 2l e £ e 9 Fee ol slojlo (o (g G113 i35 0590
0593 =S g 3y (gl 09,3 )3 5 s il YL lyls gaweldl Ol jid Voo plangl il o Yoo ool Lo
(P<e/+0) Cilddgng (inlojl (sLayloss s (6l ine Coglis My 0,93 40 aS sl L Slygd o o pd ol dg
o Yoo sgls Jlag g aald 09,8 & Cus Saeldl Ol 1 Veee 0l 1) Lo Fee 9 e ool slolos
39s Sygd b s ppomb b Saelsl Ol jmd Vere g3 pla sl

1- HDL
2-LDL



u:b"uj Gl glooygd 3 (1bsS sbangs dySlas p L::a.'{[n)"j sbles il .TJ,.\e

Slhgd S o b (#5) o 039 ORIF! (05) STyss & pare
0)95 JS St ) ol 0y90 IS b ) ol 0y93 JS Y Ay ol " |
VFY) (S TYT) WY ) \-¥Y) YD) N-YE) ) \-¥Y) £Y-v0) N-YY) T I
(59 (559 (559 (S5e (539 (539 (5595 (Ss9) (379 (S50 (373 rae
VIEY VA VEER Y Y1aAP Wy vaa® ya.b Y00AP vva.? VWYY AP el eg)S
(i0)
\/SY VIAS V/erd VY yyyyah YY) AaP yaaP ve.s0 YyYyyD 110N yy.D Y.
Vo \/IAY V/veD V-4 yYvEe AYOA AN YI¥2 vy.o? yYa.@ Ve yya?
Vavy \/A¥ y/yyP AR YYAAR wva A¥E yyy2 WPyys? yyso? V50 ygd Foo
o/ of¥ yRY oY YVY YE/5 VYYD /YA Y- YY/VY \BJEE /YA s
5 ikl
S oo
./ < [¥VA N RY SN Y2 R ./yay ofee ol .[¥y ey -Jyva ofeY- s
S e

Y JJ»AL:J] ui):.\] Voo PN )JLQJMI A_‘B).a.n )i.)ui,oﬁ
J.Mi:bgu o[-0 oL,:;.ill Jla.:>l C'l“" o d)bu;.m s d‘)b d\.gh;';.e n_§)> ggv b Jﬁl» Qg y L;mei)Ln
N\
\ M“y QW.Y.?
L yly deoyd g dius duoyd Y duoyd )0 oS 0 LE Y Joda 0 ideS laasgs (A3 cbaplil g alY (lipl s

Ol Veoe p plaswl o e See g For B la Lo (P<f50) iy dgng wivloj] (slaylad o (sl me iglis
oyd ABY doyd cp VL ghls gawaldl OF N - ool plissad ) Lo Yoo (olo jlows g ald 09,5 ) o Snolis]
il dgmg adulos] (olaslows oy (ol e Coglis 31 olapliil Clas jd iagy by duoyd g A

u,uLa)l Ol o (bsS slads g Blaly glaplil g alY (glinl a0y p U.M.;La)l sbles il Yy Jg.\é

Olew
e oIS AT Sl g, W sy “Prae pli el gha
(weys) (wwey9) (xo,3) (weys) (wweyd) (weys) (e yd)
VYA VxS vivA VF/¥ VA/A® VAP YIVP (o) 3Ls 05,5
VY VA IV VE/D ya/va yy/$P £0/0° v..
VYD Vg Y/vs \ils y./.2 Y¥/52 SANE ¥
\IYY V/av Y/ \O/Y A\ \ATAS AN Fee
R ¥ ./-a A <Yy -I¥A -IvE OeSilee 3 bl (sllas

Y <JFYD A Josy o[o¥) o[-v¥ oo Sl sine s




Y JMLA)" u])‘uj Veoo PN ))lm.ﬁwwl d)m )')..)L&o#

bl ged ofo0 olaudl Jlais! e j3 (g)b xe BMB] il aline B SO L PBlas gt 2 sl Ske

T T YT MU 8 ¢

HDL g %yl (65 e Jg sl 59l clale )3 a8l (Ui ¥ o )3 (55 (sladagn (S5 sladomiald (5 gl
Voro 3 pliptl y i e $er g Fer Yoo ol slolag (D<+/+0) Cubls 393g siislofl (slisloss ey (b sine gl
2l il deo £ee g For ool slajloss idg (9 39S Al cp VL il amld 09)S ) Cond Sl Of 1
o 0mly b Gaeeldl Ol il Veve )3 plissal i o Voo (sl slag g 0l 095 4 Conigianelil T 20N - -
285 09,5 a1 Cams Swels] Ol yid Voo 13 plasul 1) Lo Seoe gFee Yoo ools ol laBipuingliyes Jo S clale
St T Voo > pliysead o 5o g ¥ T g sl Wogr 55 2yl S G sl sl
g o> HDL @lale -y 5YL (glhls sl 09,5 & cuns

aleil Gl 3 2855 s Sos laassal b Sy eialejl syl Bl € Jgas

5 o5y, LDL HDL sy @il NSsB

- . . - - - * Ui saw! el
G2 pS)  eSuk)  aSke) 0 SN e el \aifle) Whre RS TR
oA 5, 5, i) owrd 5, 5, aoswl,8 /
Tl Tl ] Tl oy o
(5 (= Cal®  (w
v/¥E sEIY Y¥/VP V/$? WAA? via/aP (yauo) a5 0,5
vIYo il yy/.2 /5P V1a/af YYSIVE Y.
YIvY sy AR £1/xb Ve v/sP Yo./f2 feoo
YV av/ YA/S? o V-A/SP vov/.@ oo
R (AT YO F vIso £ AIYY oeSile 5lulil cllas
Jovy JJevs \~/~w ofeey o[-¥Y oy Sl gine o

D ‘_;J.\.\.n'.»)j uT )MJ Vooo PN )JLOAMI ;9)‘4@ )g..)uin*
bl god +fo0 olzdl Jlaisl paw 3 (gl gme BMBT gy wlie B SO L JBlis gt o sl She
N\ ol atilsl g pend : LDLY g¥U aiuushl opi5g pond :HDL

T PETY WYURTEIN 38 ¢

O (ol me gl py 8 IS (6L Cumer (> a8 0 LB B Jodo )3 (155 slads g peSi (09)Sue Cuner ol
s Veoo 0 plidl il dee Bee g Fee Yoo gl glaylass a5 ol ol gt (P<+/+0) cudly dgny dslej] clo o

5391 23S (Sl Cumen (5l SIS LS 09,5 4 Cuns Supell



(10g CTUIG) slesl bl 13 (2355 Slatoss pss (ossSeo Camas 1 olog] slasless 1.0 Jgoa

JuwligSY PASNS S st el PBrman plinsl e
Rk

O/ bIvYAR £100 (Hao) dals 09,5
£IVF a/yyP SIYA Y.
£I¥D B3P sls- f..
£I¥Y £/YAP £I¥0 se.
WA Y Iy oeSilee 3 bl sllas
o154 ooy - IVEY S sine s

Y @onhj u] )».J Veoo FLIg )JLQ)MI d/wzp );.)Lu
bl e of+0 oladl Jlais! e 3 (g)b xe AWM il wline B O L Blas gl ol Sle

e O

Soe g¥er zobw jlodlail o)y | g SLL copsLel (claoygd jo aS sl ol > Shee iso ‘%9)., o sleasl
g A g5 sladngn 3 STy Brae (I3 o )l plo & o GBS T ) Ve ks il 1l L
P o)) g /0 ol g 2nld 09,5 A Cans Loy V0 prdaw ;3 I claan] JoSTangd9 58] 48 cunldds 5155 ol cpl b
plaw g ysls 5iss gl (Fik et al, 2021) s SLL 0y B g5 (clvas g8 S1)05 G ymo d9ugs o (Swolis]
Mustafa et) sielsl o o (Guo et al., 2022 tMantzioset al., 2023 WS, 45 153 1o sl o o33l a8 sy Lis pudiomo
Olie oli8l Jlas! LYy 5l (S ol Baind )0 a8l S50 RiidsS L;Lmb} Slygd Bpne 38l > Wlg o (al., 2021
Sl 3929 ol ey sl on (il T 5o 2l bn 5o ol Pl VL o (sl (slajlos )3 (b pan Shgs
3 cgto y 3l oy (STygriigd g elogil i g Sgmgp abhaS | il odlazul 3y90 I sl oS5 > Kigmgp
Sl g Siyd awl (gols T sl JoSo 380 +/0 139531 48" 05 )55 9590 o) LSl > (Haque et al., 2009)
0335 3,Slos d9:80 )3 poSs p RS 5 ST 5 Cnd S Le 5o poboty (LB sladrgn oLl Ol 4 Ssn
sl iSL cozen ials o (Vale et al., 2004) gisd dlge yipo Ol 5 adlydcun; ioli8l (Byrd et al., 2001) 59 530
Pl wl 00 LS Gpas ubeS sds g > Slyes Bhuas e )00 LY jl Wle o (Khan et al., 2013) poSus 4l puio
byl ol )b 5 g Jads 5 Slos y uﬂ sl 5L byl pad g s ol (IS jsbas il Sl Oy Jgloe
25l o JI sladn] B pne u;:”(‘u.lllm dyg0 g 55 ¢ iyleS olKiwd b ySl slbdisd il olowd JSKS 4 Aty
9 Sl Aol bglsa) (swelil o 13 Jolmo playswl a5 sl Lis adlllas 5 guls diwly oyl )3 .(Hernandez et al., 2006)
oo 55 1815 03,8 9 (S5 a5 5 Sty Syl 08 g iy bgliee) STygs > ol 5 (oo 2
aS ol Lo yols @ess wols (Mustafa et al., 2021) gy yije (isS (slads g My d)Slos dgus )3 0)90 JS 5 A 090
razs Sy Bpae Jiall col kiw STs )3 bl I slasgul BM 2 Gualdl O 1 plasssesl s (2ol38)
a0y > S g yialS Jdods wald 05,5 dy Cud 6 10 (o)d ¥ 5 V) YL zolaw 10 S o dpwl 9 S35S 615
.(Biggs and Parsons, 2008) i Ay 080 )> (bsS (sladsex b ()59 il deldl 3 g STyed B yas ials

Ve 3 il dee B g Fer zohan 3 plistenl o oS Bpan oy (i pol 3855 53 4 (g Il o)

YU ol 53 plirdpwl (139381 & A8 ol @S (pl b g 0D (565 sladz g i Gg Gl g o (Saels] O
2 b Elbdzsr iy (g e s Sheldl Gl 3 (1000 Vg /D) ol skas g 8l 09,5 4y S (1103 V/0)
Shygs 3> (A sl JoSo Juoyd +/V0 GBpan 1 45 Ady 093 )3 5 (59 deete (FiK et al., 2021) ws 5Ll g 1y slaoygs



Sl ( SSY sl bg e (gols (I clasu] JoSo do)d oY Cpuan I 13 0y90 JS )3 55 9 (Sadeghian et al., 2023)
ol Alietal. (2020) (poed 0b odnlie ieS (slaasg> , (Hesabi Nameghi et al., 2023) (Sogugp duml 5 Koy
Gl asy K w0 Sy duwol 9 Sgmg p duawl « SSY il (S0 y8 il 0aLS Bl 68 slads gy oS WS
ol AT eladl oS 9958 dslllas S5 13 0559 0,93 IS 50 5 g9 YL )l aals 09,5 4 s Sl
039 Gl s (365 Glrar gy Saeldl Gl Slojd poigel g Sioyd dpesl «lisg s posigel «Sigmgy dpnl bolee
Ploswl y i) e e 00 S By e b5 slads e aS Wl )35 (Hamid et al., 2018) ab b9y 0)90 IS )0 i
Y b 0 YL i ojs bl (deeldl ol o Veee ) (s 5 Syt S (Siiggy «So b ol Jolil)
UielS gy saelsl O 3 Jodome (I claawl yiiy (6,)35 51 .(Rahnama Ghaleroudkhani et al., 2022)wsg; 59,
Sles! Yo il (S slgs o (Sultan et al., 2014) STyss 10 bl IS5 4y Comd 5)le5 oKiwdppuie (sl 6 xSbiCunes

Al pols B > (LbsS glaaxgx b (s Rl 4 ) 9 &8])0 B yme doue

5\‘.. C?“a—“’ oJ.:.;Sgé)_,.a.a Olf‘ﬁ)i Ay 059 4O 4 b uL.u.; f.bl:- (B850 5D uj‘“’; L;LM;;.% «_ﬂ”}‘},.\u Cu o @L’
L gm0 STogs s s (50wl sl oS e & o 5ol 20 Voo 3 il ) s 5
(Namaghi et al., 2013; Ali et al., 2020) Ul ;> Jglo & ygods JI sladnl JoSBuaS Baly o)l 5iallas piin @uls o)
u yd 9k uw (Serrano-Gamboa et al., 2023¢ Vinolya etal., 2021:1¥ - Vo) LSan ¢ ldslo) STyes 4o bl o
Tokaw 0SBl > beS sladngx 0 (i 40 dendy e Slyo> Bylae 1D gy MAd (SbeS sladses ) Slhs o
odalie zuls )d wolas (Anand et al., 2018) uil a0 STyes Phis w).«o}.u.tblf P Sl o pils s playasl YL
U9)lg5 ol5ud (09,Sun wiamwsST ¢ Jguamo 4> odliul 390 I L;Lm.\.,u}c;w (Byae J ol g9 s wlg5 e 0l
(Wang et al., 2009) s_sb JI (claswl Solulgs iU b (gamwgs BL caols blie j Jaisjge ¢ 3Sb Caoglio b g By
0395 5 3 Sygs s s Sgny oo B sl sl T e T s 3581 o8 5 03> i o >
g amd 4 |y 039y PH Kilg oo o gmnl  Saneld] LIES amy o flis sl Be>5 gols (Hamid et al., 2018) w95
(Samanta et al., 2010) a3 zuse hosi gl Suuelidl Of bawg STygd bad o ps d90 (s> b Ly s 039,

T T 50 Ve it ) s S e 5 Fe e ools (slalag & ol Sl yils 3aios > asY liw b
Seoy g dipw dooyd Y Ly 5L (s el O 2 Veee 3 plisal 1) e Voo Jlos g dald 09,8 4 s
slodzg> > Shygd oSS 2 13 £, S S s 1 (Shep dsl) N dsl JoSo s b ABY (59 390 092 Lo,y
Ao oY g )3 o Ml 5 Sy yd dpl sol> J dpl oS I eslial (Igbal et al., 2021) a5 osly L gi5eS
b Al dogs b alnlos (0 byl 5 diw dopd (isli8l asldl 13 5 0 59 ]38l 50 dgue el beS slads g STyes )
2 Sy Sl o3 Y 5 ¥ g Sl dpwl 5 Ko il Mo )d Y g /0 Bpuan b alY s> iuliél (Denli, 2003)
Sl daol Ao )d S g Sl 09,5 4 Cond S yiuww Sl Juo 3 ¥ g (Elnaggar& El-kelawy, 2024) salis 04,5 b duslio
b adss e 039y sk 5l el Jas) ey g g padd A5 odnline uieS claasgs ,> (Abou-Ashour et al., 2020)
=) = ogde (Al-Ghamdi, 2023) 55 0 43 (oS i 3900 4 yie aaldl ;D g (c3ke dlgo Ll dgugs el JT
Slio S0 (sl (65500 S el (Sae (pl 25 on yitg silodliae el dinal (slanl g laputiy s mein 9 3559
(Hossain and Nargis, 2016) sl pols g5 )3 JI sloduwl lowg asY



aronly o HDL cobale o 5VL, (S0 15 cllale (1 VL o8 o ol ol s 0 S slaaminl b (S @l
(ol o 33 JpyiadS LI (il 5 eldl T 2 Ve ] e B gl o 3 byl 55 il
u_ﬂ A.._wl J_Assnd.l_a»w)l)j c).,.olb- d,..a?u@l.u L [YON- S W odnlin JJML»T L.j)‘.J Veor p ).’LO.’MI ).‘JUL.A\C'*
o ol Caw Saelil Ol jd Jeloe (o pasigel duoyd Yo g Sl daol 2o )3 ¥ Ko 8 daol 0o 3 ¥V 51 bglsea)
J—oSo (gols (sl jlow a5 0 o ddlllas S )5 picmen (Han et al., 2023) ui ioS (slaas g ) o5 pyw b pualS g5
Sl 5oml shls sald 0g)S 4 Cund Sl O 5> Jgloms (Sgmgn ol 5 Sood sl S ) JT (glos
Sol5 maw iuliél . (Hesabi Nameghi et al., 2023) W4 o535 (lads g 10 (95 ppw HDL clale oy 5V g & pudS o 5
ladzge > Slgs p)Se LS o 53 0,8 S a3 (Sioyp duwsl) JI sl JoSo s L 55 LDLIEBE 2l
sialS o o] gl s cal (See g3 sladd Lials ) L;T ool ake 51 (Igbal et al., 2021) s o)l bsS
29035 faen laiigSan (lom Caa S5l Gpo 4 jeeme |) oo &5 a3l phe g Jsho (B PH
ol iabeil gl b 38l5 45 (Aziz et al., 2010) xS’ o oalitul ouin dloay clar 5l 595 (5 Moo Jobo aseys
0955 40 Caud Shygd 5 2 10 (Sopwgr ) JI dl oo p,SolS ¥ 5 ¥ ailpaS” 155,S" -Lo Taherpour et al. (2009)
D9 (dsS (sladag ) (95 ppw LDL o (il HDL clale (o 5YL )l sals

Fte e g Fer X golo slajlogi o ol (Ui ol Bulod ) (365 S 5> poSis (09)Swe Cuner @l

Oimgsy Sy 53 aidg oy 8IS 6Ly Copmar o S dmle IS W8S 00,8 A s Sapeldl Gl 2 Ve e o e
U SUNENE SUSIERRIWE R ETRS S PPRPet, S DS PRRY YO SRRP AP NN
b gl cow (T cladwl (Rahnama Ghaleroudkhani,et al.§022) A gibeS sleasex poibl (oYoS ol (oS
Ma) 1555 o b Lasoms 511, yuto sloisg Sae pprbs 5158 olSudPH LEalS b doeds 5 5 g e LilsS oKt Cilyis
6L L aclie o Lo SLy ool sy a8 slags St ]y (oS 658k Bl it J sl et al., 2021
A o (sl oS 5 6T adllae S s (Kovalida et al, 2019) 15,05 (ol bauso 4 (6 yieS cenglio ywolawligiS™y
Migallus o IS o T ol 232l Sisitgoldl g 55 T gl 2 oo ¥ el 45 05 00l s 652 o Y 5 V/0
Sl Jio)d /Y ol ooletobas’ Wb i)158 0, Sadalllas (o (Khan et al., 2013) wi ubsS slaas g 009, (JSLuty il
A5 (Sie) ¥V 2 piSy potbl anliyiite p)5 (Slas S olas (Al o (355 ladr g 0 ) Ko )b 5 Sigmgn
L S slotrgs o) Sipe a1 (clas 51y oo o s ol 81 3l 5, ol (Gunal et al., 2006)
PSS 1 3 oS a5 (St Sl 2233 WWIA 5 S il 23 Yo I¥) ] slatgd oo G pas
0y 4 SO ptud Ll @S s LS 2 ;0 05 /Y 0938l a8 0 by adllas G jo (Islam et al., 2024) cély yialS STyes
G0 et) s (5 B olsuliySY o (535 (5 o psSar S lua ] 5 Migall o (2815 o 255 litrgs
olslan Alsenliios ) (L, (bl olfiwd ljislen (sl Sk 1155 5 13 e o J slasd Uy (al., 2021

.(Pham et al., 2022) cusl oapu)
S5 4 P

d9se i 039 il i3l «Slygd B pan dgus o Selsl OT )3 pliswl 39380 &8 sl L ol sadss IS mls
g Yo ok o ol 5l oslawl cplpls b poSas p,8 IS (638L Coren LidlS 1 5 adY Clabad dgus «STygd b o b
ol dogi BB (B9 0390 JS 3 (1S (slada g Samelsl Ol 1l Ve e o i Lo e



)85 3939 B hin g5 bawg gilie o)l weSun
&bo A

Abou-Ashour, A. M. H., EI-Naga, A., Manal, K., & Hussein, E. A. (2020). Effect of dietary supplementation with some
organic acids on the performance of broiler chickens. Menoufia Journal of Animal Poultry and Fish Production,

4(6), 131-132. https://doi.org/10.21608/mjapfp.2020.171549.

Ali, A. M., Elagrb, H. M., Hamoud, M. M., Gamal, A. M., Mousa, M. R., Nasr, S. A. E., & Ali, M. M. (2020). Effect of
acidified drinking water by organic acids on broiler performance and gut health. Adv. Animal Veterinary Science,

8(12), 1301-1309. http://dx.doi.org/10.17582/journal.aavs/2020/8.12.1301.1309.

Al-Ghamdi, E. S. (2023). Growth performance, carcass characteristics, and blood biochemical “indices of broilers
affected by dietary organic acids blend’s supplementation. Animal Biotechnology, 34(7),72059-2064. https://doi.org

/10.1080/10495398.2022.2068025. )

Anand, N., Savaliya, F. P., Patel, A. B., & Bhagora, U. (2018). Effects of dietaryysupplementation of acidifier as an
alternative to antibiotic growth promoter on feed consumption, feed conversionjratio and economics of broilers
chickens. Indian Journal of Poultry Science, 53(3), 296-308. https://doi.org /10.5958/0974-8180.2018.00063.6.

Aziz, A. A. (2010). Effect of organic acids on body weight, serum total protein, total cholesterol, glucose and cecal
colonization of Salmonella spp. of broilers. AL-Qadisiya Journal of\eterinary and Medical Science, 5, 69-77.

Aziz, A. A. A, Aziz, E. S. A. A, Khairy, M. H., Fadel, C., Giergi, M., & Abdelaziz, A. S. (2024). The effect of butyric
acid and nucleotides supplementation on broiler (Gallus gallus demesticus) growth performance, immune status,
intestinal  histology, and serum parameters. Opénp, Veterinary Journal, 14(1), 324. https://doi.org

/10.5455/0VJ.2024.v14.i1.29.

Brzoska, F., Sliwinski, B., & Michalik-RutkowskapO. (2013). Effect of dietary acidifier on growth, mortality, post-
slaughter parameters and meat composition of broiler chickens. Animals of Animal Science, 13(1), 85-96.
https://doi.org /10.2478/v10220-012-0061-z.

Biggs, P., & Parsons, C. M. (2008). The effects of several organic acids on growth performance, nutrient digestibilities,
and cecal microbial populations in yeung chicks. Poultry Science, 87(12), 2581-2589. https://doi.org
/10.3382/ps.2008-00080:

Byrd, J. A., Hargis, B. M., Caldwell,«D."J., Bailey, R. H., Herron, K. L., McReynolds, J. L., & Kubena, L. F. (2001).

Effect of lactic acid adminiStration in the drinking water during preslaughter feed withdrawal on Salmonella and
Campylobacter contaminatien of broilers. Poultry Science, 80(3), 278-283. https://doi.org /10.1093/ps/80.3.278.

Castanon, J. I. R. (2007)&History of the use of antibiotic as growth promoters in European poultry feeds. Poultry
Science, 86(11), 2466-2471. https://doi.org/10.3382/ps.2007-00249.

Denli, M. (2003). Effect of dietary probiotic, organic acid and antibiotic supplementations to diets on broiler
performance and carcass yield. Pakistan Journal of Nutrition, 2(2), 96-98. https://doi.org/ 10.3923/pjn.2003.89.91.

Elnaggar, A. S., & El-kelawy, M. (2024). Growth performance, nutrient digestibility, and blood parameters of broiler
chickens fed a diet supplemented with organic acids. Egyptian Poultry Science Journal, 44(1), 87-110.
https://doi.org/10.21608/epsj.2024.348121.

Fik, M., Hrncar, C., Hejnis, D., Hanusova, E., Arpasova, H., & Bujko, J. (2021). The effect of citric acid on

performance and carcass characteristics of broiler chickens. Scientific Papers Animal Science and Biotechnologies,
54(1), 187-187.


https://doi.org/10.3390/ani10020259
https://doi.org/10.3390/ani10020259
http://dx.doi.org/10.17582/journal.aavs/2020/8.12.1301.1309
https://doi.org/10.1080/10495398.2022.2068025
https://doi.org/
http://dx.doi.org/10.2478/v10220-012-0061-z
https://doi.org/10.3382/ps.2008-00080
https://doi.org/10.2478/v10220-012-0061-z
https://doi.org/10.3923/pjn.2003.89.91
http://dx.doi.org/10.21608/epsj.2024.348121

Fascina, V. B., Sartori, J. R., Gonzales, E., Carvalho, F. B. D., Souza, I. M. G. P. D., Polycarpo, G. D. V., & Pelicia, V.
C. (2012). Phytogenic additives and organic acids in broiler chicken diets. Revista Brasileira de Zootecnia, 41,

2189-2197. https://doi.org/10.1590/51516-35982012001000008.

Gao, C. Q., Shi, H. Q., Xie, W. Y., Zhao, L. H., Zhang, J. Y., Ji, C., & Ma, Q. G. (2021). Dietary supplementation with
acidifiers improves the growth performance, meat quality and intestinal health of broiler chickens. Animal Nutrition,

7(3), 762-769. https://doi.org/10.1016/j.aninu.2021.01.005.

Ghazalah, A. A., Atta, A. M., Elkloub, K., Moustafa, M. E. L., & Riry, F. S. (2011). Effect of dietary supplementation
of organic acids on performance, nutrients digestibility and health of broiler chicks. Journal of Poultry Science,
10(3), 176-184. https://doi.org/10.3923/ijps.2011.176.184.

Guo, Y. J.,, Wang, Z. Y., Wang, Y. S, Chen, B., Huang, Y. Q., Li, P., & Chen, W. (2022). Impact of drinking water
supplemented 2-hydroxy-4-methylthiobutyric acid in combination with acidifier on performance, “intestinal
development, and microflora in broilers. Poultry Science, 101(3), 101661.

https://doi.org/10.1016/j.psj.2021.101661.

Gunal, M., Yayli, G., Kaya, O., Karahan, N., & Sulak, O. (2006). The effects'of antibiotic growth%romoter, probiotic or
organic acid supplementation on performance, intestinal microflora and tissue, of broilers. International Journal of

Poultry Science, 5(2), 149-155. https://doi.org/10.3923/ijps.2006.149.155.

Hamid, H., Shi, H. Q., Ma, G. Y., Fan, Y., Li, W. X,, Zhao, L. H., ... & Ma, Q» G."(2018)* Influence of acidified
drinking water on growth performance and gastrointestinal function of broilers. Poultry Science, 97(10), 3601-3609.
https://doi.org/10.3382/ps/pey212.

Han, M., Chen, B., Dong, Y., Miao, Z., Su, Y., Liu, C., &,Lli, J. (2023); Evaluation of liquid organic acids on the
performance, Chyme pH, nutrient utilization, and gut micrebiota indbroilers under high stocking density. Animals,

13(2), 257. https://doi.org/10.3390/ani13020257.

Haqgue, M. N., Chowdhury, R., Islam, K. M. S., & Akbar, M. A. (2009). Propionic acid is an alternative to antibiotics in
poultry diet. Bangladesh Journal of Animal Science, 38(1-2), 115-122. https://doi.org/10.3329/bjas.v38i1-2.9920.

Haque, M. N., Islam, K. M., Akbar, M. A., Chowdhury, R., Khatun, M., Karim, M. R., & Kemppainen, B. W. (2010).
Effect of dietary citric acid, flavomycin and theirfcombination on the performance, tibia ash and immune status of

broiler. Canadian Journal of Animal Science, 90(1), 57-63. https://doi.org/10.4141/CJAS09048.

Hernandez, F., Garcia, V., Madrid, J., Orenge, J.,«Catala, P., & Megias, M. D. (2006). Effect of formic acid on
performance, digestibility, intestinal histomorphology and plasma metabolite levels of broiler chickens. British
Poultry Science, 47(1)350-56, https://doi.org/10.1080/00071660500475574.

Hesabi Nameghi, A., Nasari Nejady A., & Afkhami, M. (2023). Comparison of manufactured acidifier based citric acid
with commercial sample infdrinking water on performance, serum biochemical parameters, pH and intestinal
morphology of‘broiler chickens. Research on Animal Production, 14(1), 1-9. https://doi.org/10.61186/rap.14.39.1.
(In Persian). N

Hossain, M. E.x& Nargis, F. (2016). Supplementation of organic acid blends in water improves growth, meat yield,
dressing parameters and bone development of broilers. Bangladesh Journal of Animal Science, 45(1): 7-18.
https://doi.org/10.3329/bjas.v45i1.27482.

Hussein, E. O. S., Suliman, G. M., Alowaimer, A. N., Ahmed, S. H., Abd El-Hack, M. E., Taha, A. E., & Swelum, A.

A. (2020). Growth, carcass characteristics, and meat quality of broilers fed a low-energy diet supplemented with a
multienzyme preparation. Poultry Science, 99(4), 1988-1994. https://doi.org/10.1016/j.psj.2019.09.007.

Islam, Z., Sultan, A., Khan, S., Khan, K., Jan, A. U., Aziz, T., & Alasmari, A. F. (2024). Effects of an organic acids
blend and coated essential oils on broiler growth performance, blood biochemical profile, gut health, and nutrient

digestibility. Italian Journal of Animal Science, 23(1), 152-163. https://doi.org/10.1080/1828051X.2023.2297562.


https://doi.org/10.1590/S1516-35982012001000008
https://doi.org/10.1016/j.aninu.2021.01.005
https://doi.org/10.1016/j.psj.2021.101661
https://doi.org/10.3923/ijps.2006.149.155
https://doi.org/10.3390/ani13020257
http://dx.doi.org/10.4141/CJAS09048
https://doi.org/10.1080/00071660500475574
http://dx.doi.org/10.3329/bjas.v45i1.27482
https://doi.org/10.1080/1828051X.2023.2297562

Igbal, H., Rahman, A., Khanum, S., Arshad, M., Badar, I. H., Asif, A. R., & Igbal, M. A. (2021). Effect of essential oil
and organic acid on performance, gut health, bacterial count and serological parameters in broiler. Brazilian Journal

of Poultry Science, 23(03), eRBCA-2021. https://doi.org/10.1590/1806-9061-2021-1443.

Jia, G, Yan, J. Y., Cai, J. Y. & Wang, K. N. (2010). Effects of encapsulated and non-encapsulated compound acidifiers
on gastrointestinal pH and intestinal morphology and function in weaning piglets. Journal of Animal and Feed

Sciences, 19(1), 81-92. https://doi.org/10.22358/jafs/66272/2010.

Khan, S., Sultan, A., Muhammad, A., Imtiaz, N., Mobashar, M., Khan, H., & Inam, M. (2013). Lower illeal microflora
and growth performance of broilers supplemented with organic acid blend (Aciflex®) during starter phase. Greener
Journal of Agricultural Sciences, 3(12), 794-800. https://doi.org/10.15580/GJAS.2013.3.102913935.

Khan, S. H., & Igbal, J. (2016). Recent advances in the role of organic acids in poultry nutrition. Journal“ef Applied

Animal Research, 44(1), 359-369. https://doi.org/10.1080/09712119.2015.1079527.

Kovanda, L., Zhang, W., Wei, X., Luo, J., Wu, X., Atwill, E. R., & Liu, Y. (2019). In vitro antimicrebial activities of
organic acids and their derivatives on several species of gram-negative and gram-positive Macteria. Molecules,
24(20), 3770. https://doi.org/10.3390/molecules24203770.

Mantzios, T., Tsiouris, V., Papadopoulos, G. A., Economou, V., Petridou, E., Brellou, G. D., & Fartomaris, P. (2023).
Investigation of the effect of three commercial water acidifiers on the performance, gut health, and campylobacter
jejuni  colonization in  experimentally challenged  broiler  chieks. \ Animals,” 13(12), 2037.

https://doi.org/10.3390/ani13122037.

Marin-Flamand, E., Vazquez-Duran, A., & Méndez-Albores, A."(2014)y Effect of organic acid blends in drinking water
on growth performance, blood constituents and immune response o‘broiler chickens. The Journal of Poultry

Science, 51(2), 144-150. https://doi.org/10.2141/jpsa.0120179 Y

Ma, J., Wang, J., Mahfuz, S., Long, S., Wu, D., Gao, J., & Piaoy X. (2021). Supplementation of mixed organic acids
improves growth performance, meat quality, gut morphology and volatile fatty acids of broiler chicken. Animals,
11(11), 3020. https://doi.org/10.3390/ani11113020.

Mustafa, A., Bai, S., Zeng, Q., Ding, X., Wang, J., Xuan, Y., &Zhang, K. (2021). Effect of organic acids on growth
performance, intestinal morphology, and immunity of broiler chickens with and without coccidial challenge. AMB

Express, 11, 1-18. https://doi.org/ 10.1186/s13568-021-01299-1.

Nourmohammadi, R., Hosseini, SmM., & Farhangfar, H. (2010). Effect of dietary acidification on some blood
parameters and weekly“performance,of broiler chickens. Journal of Advanced Veterinary and Animal Research,

9(24), 3092-3097. https://doi.org/10.3923/javaa.2010.3092.3097.

Palamidi, 1., & Mountzouris, K./C. (2018). Diet supplementation with an organic acids-based formulation affects gut
microbiota  andm, expression of gut barrier genes in broilers. Animal Nutrition, 4(4), 367-

377. https://doi.org/10.4016/j.aninu.2018.03.007.

Pandey, A. Keuikumar, P., & Saxena, M. J. (2019). Feed additives in animal health. Nutraceuticals in Veterinary
Medicine, 345-362. https://doi.org/10.1007/978-3-030-04624-8_23.

Pham, V. H., Abbas, W., Huang, J., He, Q., Zhen, W., Guo, Y., & Wang, Z. (2022). Effect of blending encapsulated
essential oils and organic acids as an antibiotic growth promoter alternative on growth performance and intestinal
health in broilers with necrotic enteritis. Poultry Science, 101(1), 101563. https://doi.org/10.1016/j.psj.2021.101563.

Rahnama Ghaleroudkhani, M., Mohiti Asli, M., & Khalilvandi Behruzyar, H. (2022). Effect of administrating an
encapsulated blend of organic acids in drinking water on growth performance and small intestine microflora of
broiler chickens. Animal Production Research, 11(1), 15-25. https://doi.org/10.22124/AR.2022.18596.1587. (In
Persian).

Sadeghian, Z., Kazemi Fard, M., Rezaei, M., & Jafarpour, S. A. (2023). Effect of encapsulated organic acids on
intestinal microbial population, blood parameters, digestibility of nutrients, carcass characteristics and performance


https://doi.org/10.1590/1806-9061-2021-1443
file:///C:/Users/user/Downloads/ https:/doi.org/10.22358/jafs/66272/2010
https://doi.org/10.1080/09712119.2015.1079527
https://doi.org/10.3390/ani13122037
http://dx.doi.org/10.2141/jpsa.0120179
https://doi.org/10.3390/ani11113020
https://doi.org/10.1186/s13568-021-01299-1
http://dx.doi.org/10.3923/javaa.2010.3092.3097
https://doi.org/10.1016/j.aninu.2018.03.007
https://doi.org/10.1016/j.psj.2021.101563

of broiler chickens. Iranian Journal of Animal Science Research, 15(1), 77-92. https://doi.org/
10.22067/1JASR.2022.75043.1065. (In Persian).

Samanta, S., Haldar, S., & Ghosh, T. K. (2010). Comparative efficacy of an organic acid blend and bacitracin
methylene disalicylate as growth promoters in broiler chickens: effects on performance, gut histology, and small

intestinal milieu. Veterinary Medicine International, (1), 645150. https://doi.org/10.4061/2010/645150.

Serrano-Gamboa, M. Y., Arce-Menocal, J., Avila-Gonzélez, E., Lopez-Coello, C., Garibay-Torres, L., & Herrera-
Camacho, J. (2023). Organic acids for broilers: Effects on intestinal morphology and growth performance. Revista
Colombiana de Ciencias Pecuarias, 36(2), 55-65. https://doi.org/10.17533/udea.rccp.v36n2al.

Smith, J. E. (1995). Clinical Veterinary Microbiology, PJ Quinn, ME Carter, BK Markey, GR Carter (Eds.), Wolfe
Publishing, London (1994), ISBN: 0-7234-1711-3.

Stefanello, C., Rosa, D. P., Dalmoro, Y. K., Segatto, A. L., Vieira, M. S., Moraes, M. L., & Santin, E. (2020)."Protected
blend of organic acids and essential oils improves growth performance, nutrient digestibility, and,intestinal health of
broiler chickens undergoing an intestinal challenge. Frontiers in Veterinary Science, 6, 491.

https://doi.org/10.3389/fvets.2019.00491. N

Sultan, A., Ullah, I., Khan, S., Khan, R. U., & ul Hassan, Z. (2014). Impact of chlorine dioxide as water ‘acidifying agent
on the performance, ileal microflora and intestinal histology in quails. Archives Animal Breeding, 57(1), 31.
https://doi.org/10.7482/0003-9438-57-031.

Taherpour, K., Moravej, H., Shivazad, M., Adibmoradi, M., & Yakhchali, B:%(2009). Effects of dietary probiotic,
prebiotic and butyric acid glycerides on performance and serum compositionfin broiler chickens. African Journal of
Biotechnology, 8(10).2329-2334. https://doi.org/10.4314/AJB.V8110:60590.

Vieira, S. L., Berres, J., Reis, R. N., Oyarzabal, O. A., Coneglian, J. L, B}Freitas, D. M. D., & Torres, C. A. (2008).
Studies with sanguinarine like alkaloids as feed additive in breilefdiets. Brazilian Journal of Poultry Science, 10,
67-71. https://doi.org/10.1590/S1516-635X2008000100010:

Vlaicu, P. A, Panaite, T. D., Untea, A. E., Idriceanu, L., & Cornescu, G. M. (2021). Herbal plants as feed additives in
broiler chicken diets. Archiva Zootechnica, 24(2)»76-95. https://doi.org/10.2478/azibna-2021-0015.

Vale, M. M. D., Menten, J. F. M., Morais, S. C. D! D.,&Brainer, M. M. D. A. (2004). Mixture of formic and propionic
acid as additives in broiler feeds. Sciéntia |\ Agricola, 61, 371-375. https://doi.org/10.1590/S0103-
90162004000400004.

Vinolya, R. E., Balakrishnan, U.; Yasir, B., & €handrasekar, S. (2021). Effect of dietary supplementation of acidifiers
and essential oils on, growth performance and“intestinal health of broiler. Journal of Applied Poultry Research,
30(3), 100179. https:Hdoi.org/10.1016/j.japr.2021.100179.

Wang, J. P., Yoo, J. S., Lee, J. Hy.Zheu, T. X., Jang, H. D., Kim, H. J., & Kim, . H. (2009). Effects of phenyllactic acid
on production performance,€gg quality parameters, and blood characteristics in laying hens. Journal of Applied
Poultry Research, 18(2),.203-209. https://doi.org/10.3382/japr.2008-00071.

N


https://doi.org/10.4061/2010/645150
https://doi.org/10.3389/fvets.2019.00491
https://doi.org/10.3382/japr.2008-00071

The effect of different levels of acidifier in drinking water on growth performance, certain
blood parameters, and cecal microbial population in broiler chickens

Extended Abstract
Introduction

The risks associated with antibiotics have prompted researchers and poultry industry stakeholders to seek a
suitable alternative to antibiotics that can stimulate rapid growth in broiler chickens while posing fewer threats to the
health of farm animals and, consequently, the well-being of the final consumer (humans). The distuption of the
microbial balance in the digestive system of animals consuming antibiotics and their feed eliminates the benefits of
antibiotics for the host animals. When antibiotics are used in poultry diets, there is a possibility of“transferring
antibiotic-resistant bacterial strains to humans, which can result in humans becoming resistant,to certain types of
therapeutic antibiotics. Another disadvantage of using antibiotics in poultry diets is that they increase the pH of the
gastrointestinal contents, thus hindering the digestion and absorption of better-processed &Jtrients in“an acidic
environment.

Materials and methods

To investigate the effects of different levels of acidifier in drinking water omgrowth perfarmance, specific blood
parameters, and cecal microbial population in broiler chickens; 240 one-day~eld (mixed-seX) broiler chickens (Ross
308 strain) were randomly assigned to 4 treatments with siX replicates,each, and 10 birds per cage for a 42-day
rearing period. The experimental diets included: 1)ycontrol” (noVacidifier),"2) 200 ml acidifier in 1000 liters of
drinking water, 3) 400 ml acidifier in 1000 liters of drinking water, andQ) 600 ml acidifier in 1000 liters of drinking
water. Weighing of chicks and also measuring the amounts of feed consumed (in mesh form) was done for all
experimental units during the periods of 1 to 10 days, 14.to 24.days, and 25 to 42 days.These data were used to
calculate daily weight gain (BWG), daily feed consumptiony and feed conversion ratio (FCR) for the specified
periods. To investigate the characteristics of carcass parts andithe microbial population of the cecum of broiler
chickens, at the end of the experiment (42 dayssef age), one male and one female chicken were selected from each
replicate with a body weight close to the average weight of jthe replicate. After 4 to 5 hours of starvation (to
minimize the effect of the weight of the digestive tract contents and emptying), they were weighed again and
slaughtered by the neck-splitting method.

Results and Discussion

The results showed that in feed‘cansumption;the treatments containing 400 and 600 ml of acidifier had the highest
feed consumption during the starter,fipisher, and total periods compared to the control group and the treatment with
200 ml of acidifier (p<0.05). Indbody weight gain, the treatments containing 400 and 600 ml of acidifier had the
highest body weight gain durin@the starter, grower, and total periods compared to the control group and the
treatment with.200 ml of,acidifier (p<0.05). In feed conversion ratio, the treatments containing 400 and 600 ml of
acidifier had the lowest/feed conversion ratio during the grower period compared to the control group and the
treatment with 200 ml‘ef acidifier (p<0.05). In carcass traits, the treatments containing 400 and 600 ml of acidifier
had the highest careass percentage, breast percentage, and thigh percentage compared to the control group and the
treatment with 200 milliliters of acidifier (p<0.05). In blood parameters, the treatments containing 200, 400, and 600
ml of acidifier had the highest glucose and HDL concentrations, as well as the lowest blood triglyceride
concentration compared to the control group (p<0.05). In the cecal microbiota population, the treatments containing
200, 400, and 600 ml of acidifier had the lowest coliform bacteria populations compared to the control group
(p<0.05).

Conclusion:

Overall, the results of this study indicated that adding an acidifier at levels of 400 and 600 ml in drinking water
improved growth performance, carcass quantitative traits, and reduced coliform bacteria populations in the ceca of
broiler chicks.

Keywords: Organic acids, Growth performance, Cecal microbial population, Broiler chicken



