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enzymes. Treatments two, three, four, and five contained 0.3 kg/ton multi
enzymes, using 25, 50, 75, and 100% of the nutrients equivalency value of
enzyme, respectively. The sixth treatment (negative control) was like to fifth
treatment but without added multi-enzyme. Body weight gain and feed
conversion ratio (FCR) were assessed weekly. The results indicate, no
significant difference among the treatment one and two in body weight gain
and FCR. At 42 days of age, the difference in body weight of the negative
control group and treatment five was significant (P<0.0001). The similar
performance of birds in treatment two despite lower metabolized energy, crude
protein, and phosphorus with added enzyme, comparing to the positive control
group, indicating that multi-enzyme had the potential for releasing the feed
nutrients.
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Extended Abstract
Introduction

Soybean meal is a common source of protein in poultry feed, however, it contains a number of anti-nutritional factors,
including non-starch polysaccharides. Non-starch polysaccharides are among the factors that reduce the availability of
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nutrients. Enzymes improve the digestibility of feed nutrients either directly or by eliminating non-nutritional factors, and
their use in poultry diets has become common since the last four decades. Therefore, the aim of this study was to investigate
the response of Ross 308 broiler chickens to thirteen multi-enzymes containing beta-mannanase, taking into account the
different levels of nutrients equivalent to the enzyme in the diet based on corn and soybean meal.

Materials and Methods

In order to investigate the response of broiler chickens to thirteen multi-enzymes containing beta-mannanase, an
experiment was carried out in the form of a completely randomized design with 6 treatments in 8 replications and 48
experimental units in which there were 4 Ross 308 chickens in each unit, and in total with 192 chickens were used.
Treatments 2, 3, 4 and 5 contained 0.3 kg per ton of thirteen multi-enzymes, which were 25, 50, 75 and 100%
equivalent of enzyme nutrients respectively in setting the formulas. Treatment 6 (negative control) was similar to
treatment 5 but without using multi-enzyme. Chickens at the ages of 7, 14, 21, 35 and 42 were weighed and the feed
conversion factor was calculated. At the end of the experiment period. Excreta samples of each cage were collected to
measure the amount of calcium, phosphorus and nitrogen. The amount of calcium and phosphorus was measured with
an atomic absorption device and a spectrophotometer, respectively, based on the method proposed by the Official
Analytical Association of American Chemists.

Results

The highest body weight and the best feed conversion ratio at the ages of 7, 14, 21, and 28 days were obtained by
consuming a diet containing multi-enzyme and calculating 25% equivalent of its nutrients, and the lowest
performance was related to the chickens that received the negative control feed (P<0.0001). At the end of the
experimental period, the difference in weight and feed conversion efficiency of treatment one and two was not
significant. The difference in body weight between the negative control group and treatment 5 at the age of 42 days
was significant (P<0.0001). Adding multi-enzyme to the diet did not have a significant effect on the amount of
calcium excretion through feces. Based on the obtained results, the excretion of phosphorus in the chickens that
consumed the enzyme was 3.6% lower than the other two groups that did not consume the enzyme (positive and
negative control groups), which indicates more absorption of phosphorus from the digestive system. Furthermore,
Enzyme addition reduced nitrogen excretion through excreta.

Conclusion

The same performance of chickens fed with treatment two, despite the reduction in the amount of metabolizable
energy, crude protein and available phosphorus, with the addition of enzyme compared to the positive control
treatment, indicates the potential of nutrient release by multienzyme.

Keywords: 3-Mannanase, broiler chick, multi enzyme, nutrient equivalency, performance,.
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2. Nutrient Matrix Value.



’f:'r‘J;/a)M‘,o)[e’?; aL‘z{_._v ajjdid/);r/ga/_’,o}lc A4

(5395 YEG YY) by 090 (abulojl (slacST g8 (sdxe dlge g (STy95 dlge cuS )5 .Y Jgia

Ingredients =

c* %NMV-Y) Y%NMVH- %NMVY)H %NMV - - C
Corn grain UA¥A Y/058¥ Y/OA+ y/oas Y/ENY Y/IENY
Soybean meal NYVY VYEA Y/YEA AT Y/YY YISy
Corn oil NYA MY YINY [ANS ¥/5 \il4
Dicalcium phosphate AVAY4 [ANS Uy AYAN NA M
Oyster shell NA VA YA /A NA M
Common Salt oy Y VY vy MY NY
Sodium bicarbonate ) Y/ A MY VY VY
Vitamin and Min. premix’ [ [ [ [ [ o
DL-Methionine oy sIY sy sIY I sIY
L-Lysine HCI o/ o/ 5l N- \ )
L-Threonine Y/ Y/ A Y/ ¥/ ¥/
Multi enzyme . Y/ Y/ Y/ Y/
Filler . . . . . Y/
Sum Vooo Veoo Vooo Veoo Neoo Veoo
Nutrients (Calculated as %)
ME, (kcal/kg) Yeoo yass yayy ya-v YASY VF/YASY
Crude protein AFIY - IAAR YAY/Y YYY/Y . \EY/Y - VEY/Y -
Calcium INARYES ISARYES YAV Yova/- yyya/. YYY/e
Auvailable phosphorus ¥YV/- yay/. Yo/ YYV/+ Y.a/. Y.av/.
Na A VN« W VN« A VN«
Anion cation balance (meq/kg) yY-. Y¥- yY-. Y¥- yY-. Y¥-
Dig. Lys ARAAYA AARAZA AR AV V- OF ARAAVA} VYV
Dig. Met DO/ DOYY/+ DAY/« DOYY/+ ~OOYY DOY/+
Dig. Met+Cys INAYYE YOVN SEVM - INAYYE YAN - AYAY/+
Dig. Thr Y¥Ya/. VEYY/- yyay/. Y5O/ YYYAN - VYYA
Cost ARLVA ARRYA VVOA VIYYF ARRR VY eF

ol oy 3519 00 Dy peoling (Mol s s lg Fove A oling (Mol o dnlg Qe e g0d ol 1y g5 dlge «STyes p)SelS a3 (Sixe g nelig JoSo L)
Oy 25 oo VIV ol Sty p5 o VO el S5555 5 oo YO By (30ling 25 oo OIF By (yraling )5 Juo VIV K ppolisg p5 o VIV E (ol
Cup)S e Vo Zn S dea V) e Mn S Jea VYo 0S5 (o V00w B Gualing piS oo /4N sl S )5 o VIF (aSm )5 (Sles 10 B

Fe p 5 Lo Ve dp)5 Lo VYD Se p )5 Lo « /Y-
1. Vitamin-mineral premix (2.5 kg/1000 kg):vitamin A (9,000 IU), vitamin D2 (4,000IU),vitamin E (55 IU), vitamin K (2.2 g), vitamin Bl (2.2
g),vitamin B2 (5.4 g),nicotinic acid (45 mg), Pantothenic acid (15 mg), vitamin B6 2.2 (2.2 mg), Biotin (0.15 mg), Folate (1.6 mg), vitamin B12 (0.011
mg).Choline chloride (1500 mg), manganese (120 mg), zinc (110 g), copper (16 mg), selenium (0.3 mg), iodine (1 g),iron (20 mg)
2. Nutrient Matrix Value.

Sl wute 558 Lo 4 G (w3l (6350 dlge Joleo 2o yd YB) 93 jlowi b oddiandss (sladsgs ;> aliie 3,Sles

g sy Jein) Slorn J o] Sligs A5 s 5 33y 3,Shae Sge > il gn 258 B St il
dlgo g w3l )Ll 980 5 ()55 Ay Sligime 59,15 (1l 4 Bliee e g capd 5 1d) 3,8les S0
0liS w30 gl 3l lawg awlil ¢ 5oy g5y pan cullB deqe (Meng & Slominski, 2005) (cixe
(Endogenous) sljey sy ials (Cowieson & Adeola, 2005, Meng & Slominski, 2005)
3ie dlge 515 S}l 9 (Ravn et al., 2016) S|y aiges Joho o)l323 cuy55 (Cowieson & Adeola, 2005)
oS Cuzed yuis (Cowieson & Adeola, 2005, Ravindran ef al., 1999) Jsko 0,30 lawgs ol jouacs
(Annison & Choct, 1991, Sharifi et al., 2013) o34y blro (¢;593)90 usi (Mathlouthi et al., 2002) o34,
Odetallah ez al., ) j6bloby o 31 bawgs bloly wuan (Cowieson & Adeola, 2005) clib bawg Suid Al gua>
ol Slasdss zols 08 o il (Lee et al., 2017) (Siaw (o3 sy )SlwsSdl aJgs 4 (2002, jackson et al., 2004



A s s g 3, Slok pt AL o g 13 jULl —Ly (o9ls o 3T a0 Jlro (guito Sgo duwrlxo 1T/

d9ue |y 05y 5, Sloe ¢iSagS (olay S LogSl Mg g (clalis e clons Bl s 4,55 b g S (clags 3l ool
il S g (Craig et al., 2019; Al-Sultan et al., 2016; Knudsen, 2014; Courtin et al., 2008) x>
a3l cdld e ) g o SuwsSl (Sismisy Canols 0y 3,Skos 53 01 s1nltio S0 (SlapuslSe
5 VpSkot dile (alaisySL by slanalii s sl oy 3dgpnm il ol (slasy Lol ol S)ang,S
e sl Jaia il (Lee et al., 2017) 11 o 355 |y 25 obsS o (slodp g 00 12055 ¥ JulSY
23y 3Skac. 5 (Engberg et al., 2004) ialS 16 s slocs Sl Cpmar «ial3) o slag yST Copmas 25 obisS

(Ravangard et al., 2017) 5L 0 3940 0855

(559,87 GY0) (5Ll 095 (ialojl (slacST 98 (g3i0 dlge g (STye5 g oS 5 £ Jo>

Diets

Ingredients c YO%NMV? 8- %NMV YO%NMV Ve - %NMV c
Corn grain S\NE SYY Fh 221 FAVA FAA
Soybean meal Y\Y/S AIVAN Yaa/\ yavy YA/b YA/
Corn oil ¥/ Y&y YA 4/ VY VY
Dicalcium phosphate /Y \Y/5 AN ¥ Y/A Y/A
Oyster shell MY N¥ NY M vy Y
Common Salt Y VA \/§ V¥ V2 VY
Sodium bicarbonate Y/ Y Y Y Y/ Y/b
Vitamin and Min. Premix' [ [ o o [ o
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Cost V¥ VYD AR VYA V-of VoYY

Holl (g 5lg 80 Dy (pneling Mol cyr 3l Fv e A fpnoling Mol gy dnlg Qe v i3ged i Ty 25 dge (STygs p S0k 1 0> (Sase g rsling JoSs
sl 5 oo VIV ol (SiS55 .5 oo 18 ool (K535 1.5 o Y0 B (ol 5 o O1F By iy .5 oo YIY &K (sl 5 oo VIV B (ol
QU p S e V5 20 5 oo o MR 5 o N+ IS 55 5 o V00 Bz by .5 e +/ 1) ol S8 5 o VIE i 5 o -1 By

Fe o8 Lo Ve d p)S Lo VYD Se p )5 Lo +/¥+
1. Vitamin-mineral premix (2.5 kg/1000 kg);vitamin A (9,000 IU), vitamin D2 (4,000IU),vitamin E (55 IU), vitamin K (2.2 g), vitamin Bl (2.2
g),vitamin B2 (5.4 g),nicotinic acid (45 mg), Pantothenic acid (15 mg), vitamin B6 2.2 (2.2 mg), Biotin (0.15 mg), Folate (1.6 mg), vitamin B12 (0.011

mg),Choline chiloride (1500 mg), manganese (120 mg), zinc (110 g), copper (16 mg), selenium (0.3 mg), iodine (1 g),iron (20 mg)
2. Nutrient Matrix Value.
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Item c’ YO%NMV? O+ %NMV YO%NMV Y+ +%NMV C SEM P value
Body weight gain (g)

Y day VFV/Fe VFoNe VFY /O VFY o VWAV WYWYAP VA o/ees
VY day yaya yavio: YAy yayye YAYA® YAO/¥? \rA o/eY
Y Vday DAY DAY INZY INZAR INENY INENY ¥/A ofees¥
Y Aday aaviye ARRRY/AS avynye asYe N AR Y/A EERA Y
YO day VOYY Ve VOYV/E VYAV VFAY AL VFAY/V® VFYve YWY olewe
¥Y day ARIAV VAR ARAYSALY VAAL Ve \Nars VAF« AP YAYAAe YA o/ees

Feed conversion ratio (g feed/g gain)

Y day o/Qebe /N AN AR «[AY «A¥e /ey DERAY
VY day VY VYYe V/Y¥abe V/YYbe V/YYe \Ara o/ «/+¥0
Y Vday VY® VYY? AVAXAR AVAXA R VYA VYYe o/ o/esY
Y Aday V¥or VYR Ve V¥AR AV/ARS V/¥ae o/ o/ee¥
Y0 day VY V/OY? Ve VOA? AV \Vas o/e o/ees
¥Y day \V4AK \Vas Vol \Va% AR VY¥e o/e o/ees

ol (P<e/20) Iy e glis oaimd lis (3 o )d b e By >
C"; Positive control, C’; Negative control, Means with different superscripts on same row differ significantly (P < 0.05).
2. Nutrient Matrix Value.

AT TY ials nf e (mel Jolee (sio lgo 2100 VO dlons) ¥ ey 10 48l o) Silo ol
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2 oored BB b g el gy sl g Chgw BB Gyl e el L bl il 03,0 s cute J S
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o1 039l F Jodr 10 ¢ Sy TV (o 50 SVpb 13 3200 shud g erlS g ol 2 miiltlse U
oS Casl Jo )3 ol cublas Y58 Gyl ) erlS @8> (e g2 gt 55U 0 4 mlse (0958
dle) Yoz slajlass )3 SV gub (g 4S5 pobods B OV guid 5oy Sl il s ialS cage sl 938!
4y S (e J5S) b g (a3l Joloo (gdie dlgo siopd Vv dpules) gy mil Joleo (530 dlge 20> VO
93 o > OYpd8 (g dop SRl & Jlb 3 (P<H/HY) il ey BB Rl cute S8 les
IS s 4 Cond ‘(M}JT Jolee (g3s0 dlge do > B+ duwwlre) dw g (m‘.)’j Jolee (g30 dlge do > YO duolxs)
Ui g (mpl Jolee (c3ie dlge duoyd YO duwle) gy s 3 OV 9ad ayb jl jhud &8> g5 5 dxe Cute
Sjloi 3 pand @3 oS Lol (P</0) cudly cute JyuS o b anolie 3 (i JB ol site JuS)
D98 )3 e Cute S8 o 4y Cund oz 5w e

a5 1503 09,5 93 ) s Lo yd VIS 139 03903 Chyunn w3l &S olidsgn )3 yhud 285 wdelcunddy gl  wlaly
ol G5 oS | jaud iy Gl ) (Sb o 3 e (e g Cute S35 09)5) Widgr 03505 Bpae w5l
g )b | Ol 5 jaud @3 dag BB (el Cage @y gm¥ g0 0 il e Jlosl g w3l Hge By
OBl 8 A3l g ol 4 Wlg e Y98 )b I (83 P g 5 hed S JiSd Jlein] pusilSe i
So s Loy (25 dged > wmplAse uyile Jlosl b oy (189 9 S (Selle et al., 2012) jind v
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Excreta
P (%) Ca (%) Protein (%) Treatment
A% Y/0A YoNY? C™ (Cudn Jyu5)
VAV Y/¥Y Yo/ Y% 51 Jolas (sdie Slgo
AVSS Y/50 Yy 0+ Yo 3l Joleo (siie olge
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sl (P<e/40) o ime glds onimd L gt o )> dliiiopé By >
Means with different superscripts on same column differ significantly (P<0.05).
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