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Table 1. Ingredients and nutrients composition of experimental diets

S igy YYV-V0 39, Y1) S Ve oy il
25-42d 11-24d 0-10d Components of diet
649.5 606.3 572.9 ©»
Corn
292 332 3435 by A8’
Soybean meal
- - 20 75N Oy u;9l§
Corn gluten (61%)
10.2 11.3 12 oS Sy S
Calcium carbonate
21 20 176 LS 089,
Vegetable oil
13.9 16.3 18.7 (Sliud gl (0
Dicalcium phosphate
3.2 33 34 S
NaCl
"o g aling JoSa
5 5 5 Vitamin and Mineral
premix
2.4 26 2.9 osgste ~ ke
DL-methionine
2.3 23 2.8 o3 =J
L-lysine
0.5 0.9 1.2 osgr=Jl
L-threonine
1000 1000 1000 &
Total

(10y3) o 3JUT jyolée
Analysis values (%)

89.1 88.6 89.2 i ole
Dry matter
184 20.4 223 P el
Crude protein
41 4.1 45 s
Ether extract
7 . 1 S
6 6.3 6 Ash
0.81 0.91 0.95 *
Calcium
0.46 0.48 055 o
Phosphorus
0l duwlee ydlde
Calculated values
pedsilio JB (555
SokS p 5k
3040 2960 2900 PR 2 I35
oy
Metabolizable energy
(kcal/kg)
188 205 22 (%) oo
Protein (%)
0.8 0.9 1 (%) oS
Calcium (%)
(1) o s> JB yid
0.4 0.45 0.5 Auvailable phosphorus
(%)
115 13 1.44 (%) o
Lysine (%)
(1) ot e
0.8 1 1.08 Methionine + cystine
(%)
0.42 051 0.56 (%) ogste
Methionine
(%) gy
0.84 0.88 0.97 Threonine (%)
0.18 0.21 0.23 (%) ot 5

Tryptophan (%)
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YO sy oSk Vov 55ia 5 o Ve BSOS S e Ve g g 5 e /Y0 Biz by S e 1D Ky el S e ¥ B ol

posibe Py e /Y 5 p)S o Ve o) (o VO 02l oS e

1- Each kg vitamin and mineral premix was contained:11000 IU vitamin A; 4000 IU vitamin D3; 65 IU vitamin E; 3 mg vitamin K3; 3 mg vitamin B1;
7 mg vitamin B2; 15 mg pantothenic acid; 50 mg nicotinic acid; 5 m% vitamin B6; 2 mg folic acid; 0.15 mg vitamin B12; 0.25 mg biotin and 11000 mg
choline chloride; 100 mg Mn; 100 mg Zn; 25 mg Fe; 15 mg Cu; 1 mg | and 0.2 mg Se
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Table 2. The effect of acidifier in drinking water on performance of broiler chicken at the starter (1-21d), grower

(22-42d) and total (1-42d) periods

whe bas oo
Feed conversion ratio

(5ol p35) 039 B!
Weight gain (g/b/d)

(/o8 n/p)3) S Sy
Feed intake (g/b/d)

V=Y YY-¥FY = YY-¥Y

o

Yy Treatment

539
1-42d

<39
22-42d

<39

1-21d

S \YY
1-42d

5395 V-V
1-21d

oy VY
1-42d

<39
22-42d

S35y V-V
1-21d

1.77

1.74

0.021
0.100

1.88°

1.84°

1.74°

1.85°

1.82%

0.021
0.004

1.52%

1.52%

1.62%

1.52%

1.41°

0.036
0.024

2520°

25502

25602

2540%

26007

18
0.080

1720%

1740%

1760%

1690°

1750%

15
0.024

790°

800

790°

8507

840%

8
<0.001

4460

4430

4260

4430

4380

49
0.619

32507

32107

3080°

3130%

3180%

30
0.008

1210

1220

1280

1300

1240

30
0.087

Jals
Control
ARIRA I

©Mg plaal
0.025% of
produced
acidifier
YRR
©MF plaal
0.05% of
produced
acidifier
RIRN
Gyl
0.075% of
produced
acidifier
il 7 /Y
&8s
0.2% of
commercial
acidifier
SEM!
P-value

IStandard error of the means

Cawl /40 (gllad o )3 5l5 pze Sglis 3929 0hidd LS (g 12 )d dlilie s By >
Means within same row with different superscripts differ significantly (P<0.05)

laSile 3l (ellas



8l ey A e o 1ol oo Lol

Sl (1) 38i0n Jobo 51> ool i
Syseyen e Syt Aol saiSedl  glaog)S
b 43S eSay Oposgn 9 Mmd e Gy sy
& i dond M e B WSU cou i e
Loy s ds e Blag o 0 (g 3L 53 e
o ekl Casy 4 @l (YY) Wb als il
HDL 5 wpaSisy b daly » G @l b Gl
pyo LDL 5 JoyuudS 3l Jobs zols b Lol o)y cislles
€9 9 maw d GOl ba Yl &S 5 oyl
(VF) oo 5 (sdazo yo il addllas )90 uﬂ il
Fland (WISIT 51 Cllad Gt sl o 250,87 3155
9 e b el sald b duslie o (o)l dxe jebay |y o
2 o 4 SOy dowl 938] azsl s (YY) o) Ken
el Jlifl g JS jhed il cage bgwmo)d 4l
Il Sl aw) e o 4005 0 ol (oogthl win
oSuwd PH o jows Judoay Sl jaud ) eolawl culild 5
2 5kd il G cage o] ogde & L3l )15
ooriwd BB jiad maw Al 90 GlLd 3g e
Ded oo Blaws WIS mpl b (nl8l Coge s
coge 55 3o mulSe dlaly 4 Gyt Al g 5lid o3l
cble (ol rizeen 5 Sld jhud iluley 5> Jues
sl il j2alS 4 e Lales 85 os Lewdly i

(¥OY) 33,5 o 5bland (JSIT

VBT Jlop YR ol om los Jlo (ool Sladss sltingy

P (2o (sl
£y @Lm.wa.u L;lmtzr.;w‘)é )'1 odol  Cuwd LY CJL.J
9 LDL 50 3 (gl gime M| a8 oy lis (Y Jouis)
Py d S 65,05 3929 Bajless (o )3 Py Jg pudS
el Gl pd ey pla sl sasS'cdl o (glaeg S o
P s pladwl g o /YO g o/ YD zolw
oy HDL e (p<e/+0) cdly Linls sals b duli
il 30l b auslie )3 (b5 il (s3bs g 55
13 oy olid IS ilS a8 o > (p<e/+0) cdly
odnlin dald b awslie ;0 playswl ol sbayles ol
535 I (V) ohen 5 Sile (p<+/-0) a5
ly pyw HDL lsse Swelil o 55 JT (slanl 51 odlicl
5 dlo glaal ob nli8l sald 09,5 L awglie
UylS s s4pelS 55 e 5 S5 (L5 (TA) olfSea
slotenl 5 Soignisn «Ssmgn 9l laoy )3 pyw
4 @l b ol als dald 0g)S b awlis I
yols claasl > wplS e g HDL 5l sl cawd
b cod J”wlf adllas opl o iz o oyl calle
ol > I bl B8 .S58 S ]
ol ol b e cwl gSes 0 w2
Sl ) Sl b ) sk 5D Gl
@ oo sl ol bl 5 9K ol

crge & 2L (laygign Uil sl (51 5 oslatul

Sin TV 3 (895 g prw (olerdgn beoxinl p Gaeldl O 53 plissl 136 Y Jous
Table 3. The effect of acidifier in drinking water on serum biochemical parameters of broiler chicken on 42 d of age

& b g n0d

(rj;ﬁlem‘ Is) Jo s’ YU JBe L g0 ol S pelSg "
2l el 25 el 5 (dirmdlp S o 2 wdlp S ot
Alkaline (U/L) C(rﬁ;;m:’(snﬁj/;),) o High density bﬁ;ﬂ;ﬁ;ﬁi@“) TSI’; ;; ri;;i;;fgl) Treatment
phosphatase Ipoprotein (mg/dl) lipoprotein (mg/dI)
4001.8* 137.0 68.8° 18.3 149.8° Lol
Control
sl 7 +/-v0
2803.5 136.0 71.8 18.8 99.3° Sy
0.025% of produced
acidifier
sl 7 /-0
2891.8° 139.8 76.3% 20.0 1475 Y
0.05% of produced
acidifier
oyl 7 +/-VD
3155.8° 133.8 74.0 19.3 121.5° 2
0.075% of produced
acidifier
ol 7 /Y
3774.8° 136.8 80.32 18.0 122.0° &S
0.2% of commercial
acidifier
111.495 2.504 2.141 1.018 4.242 SEM!*
<0.001 0.580 0.020 0.650 <0.001 P-value

Cawl o[+ llad o )5 l5 iz Cgles dgng oI LIS (gt B ) Al pi By >

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

1Standard error of the means

P2 &S jr e wizye (pSH/0) Cil ials sals
Oz g 39 plaal dopd <V gols slales
gl dop> [0 waw )3 g peigii 2 )T Al
el ials aald b awolie 3 potbl 5 poigs ) My
2ldel g5l Ol > ansjly p3 CpS Bos (p+/-0)
Gos .l LialS o) dxe jebay sald b awlis

o ysSilio 3,1l (ellas

Syl 039 (55998590
Culs parbl g amdjles 13 5 gl p (o y8U ples sl
b leg cov (Sxpn pgiss 2 5n W)l & Jo »
2wl o g plaawl aopy /-0 gl (Sanelal
n 02 Pe)0) dg i aald b awglie ) )b
b awslio )3 plassawl gl slojloss oolod )> amdjlyy ;>



o3l 4o 9 NPgps (o ool ol Lople

5 Py (lbondon asild o Slos  Sapelil O ) (6)bs wigei b S pimsden] 4l s plip byl duylie

dge yipe la jolaie dy 4o)lsS olKtwd (590 e yiul38l &
Aol Lo lassily b 33l5 )3 (+) 15 aalgs i
2 p9933 2 CsS Bee S g 5y )] (Il el
(V) oyt 5 ool cpsizmad (11) 15 18L5 09,8 L dusylic
5 )] Gl cage JI sladl oS 2058 5155

Oglis o8 Jlo 3 ab peigls 0 jp oy lelS
09,5 b duglie )3 pgihl 3 jp o)s 9 £ 53 > s
(V) L g oM iyl ulwly i sdalie sals
ol 0AISCEL ) (g5 sladrg peigfS 2 Sn 02re
b e o <ol falS 105 | dunlie > 2850 ]
e 3 6 o ol My Lol el il glmazily
Lo Ol 5 gy bl ISRSS e s poisdf 0 S
by g o oSy (Jl sl clile 5 g8 (095
@ By gl & e obyesh el
(V) w0 ) b ooy JT slaal

Mg plladpel 10 +[40 gyl Ol )3 pgigis 50 Car S
Ol (gl gixe jobdy sald b duwslie )d (4l diged
Bo 2 Slbgne R pizen (PSe/0) Sl
2 S plidsl saiS el )y slaog)S poill 15 oS
9 L (F Jguo) (P<-/+8) uis osmlive salis b dusldo
IRl o N glasl o5 05,87 5155 (VF) o) Sen
Slyicea yol (pl & 00d Cn S Bos SRl 5 5y i)
I eSse disilon lapusllsSae p 536 Jdsa
o SlS 5 Mg (ials g 039y 0)l923 53 gl (b
035y ewlidl )5 ek rge & il bl Lol
039y 0yle2d (ble ool )3 I il )3 g o
039y ble )3 bl layiiSly (sl S oo 6 xS ol>
335 o shae dge yirg 2l g jp W)l SRl el
oS ok Cup S Gor il 4 e N (slasol rizeen
e Balag g ool olyan 039; (olus &Y (05 s b

Sion ¥Y 0 b5 slaar g Sk 039y 555958590 el T )5 plsal 3l —F Joar

Table 4. The effect of acidifier in drinking water on small intestine histology of broiler chicken on 42 d of age
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Means within same row with different superscripts differ significantly (P<0.05).
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Table 5. The effect of acidifier in drinking water on small intestine pH values of broiler chicken in 28 and 42 d of age
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Extended Abstract

Introduction and Objective: Antibiotics reduce the microbial population of the gastrointestinal
tract, increase the available nutrients, and improve the feed conversion ratio (FCR) and body
weight gain (BWG) of broilers. Due to the persistence of antibiotics in manufactured products
and their transmission to humans, and the emergence of resistance, their use has been banned in
many countries. Therefore, the use of antibiotic alternatives in the livestock and poultry industry
has been considered, including organic acids. Organic acids modulate the intestinal microbial
and improve animal performance by destroying harmful bacteria and providing nutritional
conditions for beneficial bacteria. This study was performed to compare the effects of citric
acid-based acidifiers with the commercial samples in drinking water on performance, serum
biochemical parameters, pH, and intestinal morphology of broilers.

Material and Methods: In this experiment, 400 one-day-old Ross 308 male broiler chicks were
allotted to 5 treatments with 4 replicates in a completely randomized design. Experimental
treatments included control treatment receiving drinking water without an acidifier and groups
receiving drinking water with 0.025, 0.05, and 0.075% of produced acidifier and 0.2% of
commercial acidifier.

Results: The results indicated that feed intake (FI) and FCR decreased during the growth period
by adding 0.05% of produced acidifier to drinking water compared to the control group
(p<0.05). The BWG of broiler chickens increased at the level of 0.075% of the produced
acidifier at the stater period and in the groups treated with the commercial sample in the total
period compared to the control group (p<0.05). A numerically and significantly decrease in
serum triglyceride was observed at treatments containing 0.05 and levels of 0.025 and 0.075%
acidifiers respectively. The serum HDL was increased at treatments containing commercial
acidifier than the control group (p<0.05). Groups receiving acidifiers had lower serum alkaline
phosphatase compared to the control group (p<0.05). A decrease in the pH of the duodenum and
jejunum in 42 days, as well as a decrease in the crypt depth and an increase in the villus height
were observed in treatments containing 0.2 and 0.05% of commercial and produced acidifiers
respectively (p<0.05).

Conclusion: According to the results, the level of 0.05% of produced acidifier in drinking water
is recommended to improve the performance, intestinal morphology, and reduce the pH of the
gastrointestinal tract in broilers.

Keywords: Acidifier, Broiler Chicken, Blood Metabolite, Intestinal Morphology,
Gastriintestinal Activity



