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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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Table 1. Nutrient equivalency values of a Multi Enzyme recommended by producer

AMEn(kcal/kg) 442857 (kcal/kg)

CP 2143 %

Ca 400 %

P 371 %

Lys 34 %

Met 3 %
Met+Cys 12 %
Thr 37 %

Soe Bble by e e e g & Gl deeee SO Ve Sl Feve Yok Voo alldl Voo SUIS S by VB¢ kb o(p )5 aslg) mpl (Hge LS
Multienzyme compounds(per gram): phytasel1500, Bglocanase700, aamylase700,cellolase6000, pektinase70,xylanase10000, lypase30, protease3000,
mannanase600

(53959 U +) 03lel 093 (oiulojl (ST 58 gk dlgo g (ST)95 dlge S 5 .Y Joua
Table 2. Ingredient and Nutritional composition of experimental diets (%) at starter phase

. Diets

Ingredients [ 25%NMV> 50%NMV___ 75%NMV__100%NMV C
Corn grain 493.3 508.7 524.7 540.7 559.7 556.7
Soybean meal 423 416.3 409.6 402.8 396 396
Corn oil 41.1 33.1 25 16.8 8.7 8.7
Dicalcium phosphate 18.6 17 15.4 13.8 12.2 12.2
Opyster shell 9.6 9.8 10.1 10.3 10.6 10.6
Common Salt 4.5 43 4.1 3.9 3.7 3.7
Sodium bicarbonate 0.3 0.6 0.9 1.1 1.4 1.4
Vitamin and Min. premix’ 5 5 5 5 5 5
DL-Methionine 3.1 3.1 3.1 32 32 32
L-Lysine HCI 0.8 0.9 1.1 1.2 1.4 1.4
L-Threonine 0.6 0.7 0.7 0.7 0.8 0.8
Multi enzyme 0 0.3 0.3 0.3 0.3 0
Filler 0 0 0 0 0 0.3
Sum 1000 1000 1000 1000 1000 1000
Nutrients (Calculated as %)
ME, (kcal/kg) 2950 2916 2883 2850 2817 2817.14
Crude protein 22.616 22.455 22.294 22.133 21.973 21.973
Calcium 0.944 0.912 0.884 0.854 0.824 0.824
Available phosphorus 0.472 0.444 0.416 0.388 0.360 0.361
Na 0.2 0.2 0.2 0.2 0.2 0.2
Anion cation balance (meq/kg) 250 250 250 250 250 250
Dig. Lys 1.258 1.255 1.253 1.250 1.247 1.248
Dig. Met 0.628 0.6277 0.6275 0.6273 0.6271 0.627
Dig. Met+Cys 0.934 0.844 0.754 0.664 0.574 0.93
Dig. Thr 0.8459 0.8431 0.8403 0.8375 0.8348 0.8384
Cost 1249 1233 1209 1186 1162 1155
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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 B1 (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.

Sl e 558 Lo 4 G (o ] (6350 dlge Joleo 2o yd YB) 93 jlow b oddiandss (sladsgs 5> aliie 3,Sles
s sl Jlo! (lopusls | ud S has cops 5 1d) 3,8les 2900 > il dse dog M o b

o 5 logul il 3900 5 55 ) Slogims csgyl)S Al & e enlié 5 oy 5 08, >, 39
0diS 355 lam ] bwg wwlds g ey «55y man cubld den0 (Meng & Slominski, 2005) (cise



' s s g 3, Slok pt AL o g 13 jULl —Ly (o9ls o 3T a0 Jlro (guito Sgo duwrlxo 1T/

(Endogenous) sljey sy ials (Cowieson & Adeola, 2005, Meng & Slominski, 2005)
3ie dlge 15 S}l 9 (Ravn et al., 2016) Sy aiges Joho o)l323 cuy55 (Cowieson & Adeola, 2005)
oS Cuzen yuis (Cowieson & Adeola, 2005, Ravindran ef al., 1999) Jsko 0)l3d lawgs ol jouacs
(Annison & Choct, 1991, Sharifi et al., 2013) o34y blro ;593,90 yusi (Mathlouthi et al., 2002) o34,
Odetallah ez al., ) j6bloby o 31 bawgs bloly wuda (Cowieson & Adeola, 2005) clib lawg Suid Al gua
ol Sladss gols 08 o il (Lee et al., 2017) (Siow (o3 sy )SlwsSdl aJgs 4 (2002, jackson et al., 2004
S0 1) 0y 3,8kos FSesS (slay S losSl 155 5 (Sl e (gl Sl s 4,25 b jliaums: 8" (sl 5l ool
il S g (Craig et al., 2019; Al-Sultan et al., 2016; Knudsen, 2014; Courtin et al., 2008) x>
a3l cdled e > g oSSl (Sismisy Canols 0y 3,Skos 53 01 s1lidio S0 (SlapuslSe
5 V5Skot dile (alais Sl by slanalii s sl oy 3dgpnm il ol (slasy Lol ol a8
o slodol e il (Lee et al., 2017) 11 o 355 |y 25 oS o (slop g 00 10055 ¥ JulSY
23y 3,Skae. 5 (Engberg et al., 2004) ialS 16 s slocs Sl Cpmar «ial3l 2o slag yST Copmas 25 obisS

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

(559 YEU YY) i) 0,93 (ouilol SBSTy95 (giko 310 5 (51)55 g0 a8 5 ¥ Jga
Table 3. Ingredient and Nutritional composition of experimental diets (%) at grower phase

Ingredients T 7 Dicts =
C 25%NMV 50%NMV 75%NMV 100%NMV C

Corn grain 548.9 564.2 580.2 596.2 612.2 612.2
Soybean meal 374.8 368.1 368.3 354.5 347.7 347.7
Corn oil 38.8 30.8 22.7 14.5 6.4 6.4
Dicalcium phosphate 16.1 14.5 12.9 11.3 9.8 9.8
Opyster shell 8.8 9.1 9.3 9.6 9.8 9.8
Common Salt 35 33 3.1 29 2.8 2.8
Sodium bicarbonate 1 1.3 1.5 1.8 2.1 2.1
Vitamin and Min. premix* 5 5 5 5 5 5
DL-Methionine 2.5 2.6 2.6 2.6 2.6 2.6
L-Lysine HCI 0.5 0.5 0.6 0.8 1 1
L-Threonine 0.2 0.3 0.3 0.3 0.4 0.4
Multi enzyme 0 0.3 0.3 0.3 0.3 0
Filler 0 0 0 0 0 0.3
Sum 1000 1000 1000 1000 1000 1000
Nutrients (Calculated as %)
ME, (kcal/kg) 3000 2966 2933 2907 2867 2867.14
Crude protein 20.806 20.645 20.484 20.323 20.163 20.163
Calcium 0.8419 0.8119 0.7819 0.7519 0.7219 0.722
Available phosphorus 0.421 0.393 0.365 0.337 0.309 0.3097
Na 0.18 0.18 0.18 0.18 0.18 0.18
Anion cation balance (meq/kg) 240 240 240 240 240 240
Dig. Lys 1.1129 1.1104 1.1079 1.1054 1.1029 1.1027
Dig. Met 0.553 0.5527 0.5525 0.5523 0.5521 0.552
Dig. Met+Cys 0.8418 0.7518 0.6618 0.5718 0.4818 0.8382
Dig. Thr 0.7449 0.7421 0.7393 0.7365 0.7338 0.7338
Cost 1198 1118 1158 1134 1111 1104
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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 B1 (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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Table 4. Ingredient and Nutritional composition of experimental diets (%) at finisher phase

. Diets

Ingredients c 25%NMV”___ 50%NMV 75%NMV 100%NMV C
Corn grain 618.6 634 650 666 681.9 681.9
Soybean meal 312.6 305.9 299.1 2923 285.5 285.5
Corn oil 34.1 36.2 18 2.9 1.7 1.7
Dicalcium phosphate 14.2 12.6 11 9.4 7.8 7.8
Opyster shell 8.1 8.4 8.7 8.9 9.2 9.2
Common Salt 2 1.8 1.6 1.4 1.2 1.2
Sodium bicarbonate 2.5 2.7 3 33 3.5 3.5
Vitamin and Min. Premix’ 5 5 5 5 5 5
DL-Methionine 22 22 2.3 2.3 2.3 2.3
L-Lysine 0.5 0.7 0.8 1 1.1 1.1
L-Threonine 0.2 0.2 0.2 0.3 0.3 0.3
Multi enzyme 0 0.3 0.3 0.3 0.3 0
Filler 0 0 0 0 0 0.3
Sum 1000 1000 1000 1000 1000 1000
Nutrients (Calculated as %)
ME, (kcal/kg) 3050 3016 2983 2950 2917 2917.14
Crude protein (%) 18.586 18.42 18.26 18.04 17.94 17.94
Calcium (%) 0.753 0.723 0.693 0.663 0.633 0.633
Available phosphorus (%) 0.3765 0.348 0.321 0.293 0.265 0.265
Na (%) 0.16 0.16 0.16 0.16 0.16 0.16
Anion cation balance (meq/kg) 230 230 230 230 230 230
Dig. Lys (%) 0.9817 0.9792 0.9812 0.9742 0.9717 0.971
Dig. Met (%) 0.4962 0.4959 0.4957 0.4955 0.4953 0.495
Dig. Met+Cys (%) 0.762 0.672 0.582 0.492 0.402 0.758
Dig. Thr (%) 0.6575 0.6547 0.6519 0.6491 0.6464 0.6464
Cost 1141 1125 1101 1078 1054 1047
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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 B1 (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 chioride (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.

wigs gran g dSlos g ULl Ly gols AilEad juw mo 3T (J9o Jlre (giko dlge 1.0 Jgun
Table 5. Effects of multi enzyme with f-mannanase on performance of broilers

Treatments

ftem c 25%NMV? 50%NMV 75%NMV 100%NMV C SEM P value
Body weight gain (g)
7 day 141.4%® 145.3° 144.5%® 143.5%® 138.7% 131.9° 1.8 0.0001
12 day 292.9%® 297.5° 289.2% 291.2% 283.8° 285.4° 3.1 0.03
21 day 593.3° 597.3° 578.9° 578.4° 570.7° 570.7° 4.8 0.0007
28 day 997.2° 1000.5° 973.2° 967.3° 968.6" 950.2° 7.8 0.0003
35 day 1542.7° 1521.6" 1487.7° 1482.9 1482.1° 1439.7° 11.2 0.0001
42 day 2058.5° 20162 1980.7° 1962.6° 1960.8° 1879.9° 18.5 0.0001
Feed conversion ratio (g feed/g gain)
7 day 0.90% 0.89" 0.37° 0.90% 0.93% 0.94* 0.01 0.009
12 day 1.23¢ 1.22¢ 1.24%¢ 1.23%¢ 1.27° 1.26® 0.01 0.045
21 day 1.33° 1.32° 1.35%® 1.35%® 1.38° V.37 0.01 0.002
28 day 1.45° 1.44° 1.47% 1.48° 1.50° 1.49° 0.01 0.003
35 day 1.52° 1.54° 1.59° 1.58¢ 1.60° 1.62° 0.01 0.0001
42 day 1.61° 1.64° 1.69° 1.69° 1.71° 1.74° 0.01 0.0001

sl (P<e/40) o e glds onims lis sy yo )d o e By >

C*; Positive control, C’; Negative control, Means with different superscripts on same row differ significantly (P < 0.05).



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

AT TY ials pf e (el Jolee (sdio lgo 2100 VO dlons) ¥ ey 13 48" o) Silo ol
4 e 3,8kae 5l (139381 b e ptans BB jiad aoly /0¥ 5 ol iy doly N Glo g Cogu B (g5l
2 oored BB b g el gy sl g Chgw BB Gl e el L Ll il 03,8 s cute J S
2o (g0 $YL Wl e o e g w8 b b pdaw )3 1) 0k 3,Sdee Caundlgs w3l 3958 YL polio
3L w3l (gdie dlge Joleo oaid 3)glp

o1 39l F Jodr 10 ¢ Sy TV (o 50 SVpb 13 3200 jhud g wralS (g ol 2 miiltlse U
oS Casl Jo )3 ol cudlis Y98 Gyl eS8 i 2 g btme 55U 0 4 mlse (958
dole) Yoz slajlass 3 SV gb (g 4S5 pobods B SV guid 5oy Sl il s ialS coge sl 2938
4y G (e J5S) b g (a3l oloo (gdie dlgo sioyd Vv dpales) gy mil Joleo (530 dlge a0 )3 VO
9 o > OYpdS (g dop SRl & Jlb 3 (P<H/HY) il ey BB Rl ke S8 s
IS s a4 Cond ‘(M)’JT Jolee (g3s0 dlge do > B+ duwwlre) dw g (m‘.)’j Jolee (g350 dlge dopd YO duolxs)
Ui g (mpl Jolee (cdie dlge uoyd YO duwle) g e ;3 OV 9ad syb jl jhud &8> g5 5 dxe Cute
Sjloi 3 pand @3 ials Lol (P</0) cudly cute JyuS o b anolie 3 (i JB (ol site JuS)
D98 )3 g Cute S8 o 4 Cund oz 5w e

09,5 93 4 Caud Lo yd Y/F W39 03905 Bpuan wajl 45 oladsgs 1D aud @b wdelCwndd goli ol y
olSsd I i ity Gl S 4 2 a8 (e g Cute IS 09)5) Wdgr 0390l Bpae ml & S0
5 b @5 dag B (S cage 0y GgmiYe 0 miil Gule Jlosl 5 mplidse Brae .l Jb)S
4 dlg o OY9ad 5)b jl (85 P (T g shud I 3 B Jleisl punilSe a3 @Y 9a8 )b I ol
35 w5l ge eyl Jlasl b oy By g psnelS (Selle ef al., 2012) yind pdaws LialS &8 13L oy )
Lo wb jhud g wandS (B9 Sl 5 (o ytd GBI g g So b e B G les o (3,5 dlge b
Plumstead ef ) yaud xd> ialS Cogo ilg o ;55 (gow I (Yiet al., 1996) o35l g jois Juds 4y wlid
o 8IS (1SS o 45 6 ysbods 395 el g oy dal., 2008, Selle et al., 2012, Yi et al., 1996
G A S drer g S jid @ alS carge oy ) jld (3958l g (Yan et al, 2001) oy jind
(Selle et al., 2012) x5 /Y Yo

N gth 535 51 5515 phad copmalS 855 3f3w0 1 JULo s (53l 505 pus 31 Hge Jlxo ko Slga 51 T Jgr
(Sues 23l coms 5)

Table 6. Effects of multi enzyme with f-mannanase on excreta N, P, Ca

Treatment Excreta -
P (%) Ca (%) Protein (%)

C* positive control) 1.07° 2.58 25.74°
25%Nutrient matrix value 1.13¢ 2.37 25.61%
50%Nutrient matrix value 0.98" 2.65 23,72
75%Nutrient matrix value 1.01% 2.63 22.69™
100%Nutrient matrix value 0.08° 2.36 22.51°
C’(negative control) 0.78" 2.28 22.08°
SEM 0.03 0.06 0.46

P Value 0.01 0.55 0.04

ol (P<e/20) ly e glis oaimd (L (gt jo )3 dliie s By

Means with different superscripts on same column differ significantly (P<0.05).
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