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Extended Abstract

Background: Due to the high price of protein sources, breeders are looking for alternative sources
that are available at a lower cost. The diet energy supply also has a high cost, most of which is
provided by different sources of fat and oil. Some additives, such as Vemozyme enzyme and
emulsifiers, increase the availability and digestibility of nutrients, especially protein and fats.
Therefore, this research was conducted to investigate the effect of adding multi-enzyme and
emulsifier in diets containing rapeseed meal with different energy levels on performance, carcass
characteristics, nutrient digestibility, and blood parameter concentrations in broiler chickens.
Methods: 800 one-day-old male broiler chickens of Ross 308 strain were reared in a completely
randomized design with 2x2x2 factorial arrangement, including two levels of energy
(recommended and 100 kilocalories less than the recommended amount), two levels of
Vemozyme enzyme (0 and 0.01% of the diet), and two levels of the Lysophospholipid emulsifier
(0 and 0.05% of the diet) distributed in 40 experimental units with five replications and 20 birds
per replication in three starter (1-10 days), growth (11-24 days), and final (25-42 days) periods
for 42 days.

Results: Adding the enzyme and emulsifier to diets with high energy levels improved weight gain
during the growth period compared to diets with low energy levels. In the final period, weight
gain was different using diets with a low level of energy and using the enzyme and emulsifier
compared to those with the recommended level of energy without adding the enzyme and
emulsifier, or using the enzyme, emulsifier, or both. In the whole period, using diets with low
energy levels with enzyme and emulsifier showed no differences in weight gain compared to diets
with recommended energy levels without the enzyme and emulsifier. The three interaction effects
of the energy level, enzyme, and emulsifier were not significant on feed consumption in all the
rearing periods. In the starter period, using the enzyme and emulsifier in diets with recommended
energy levels improved the feed conversion ratio (FCR) compared to diets with low energy levels,
without using the enzyme and emulsifier. In the growth period, FCR was improved by using diets
with recommended energy levels and using the enzyme and emulsifier compared to low-energy
diets without additives or using the enzyme, emulsifier, or both additives. In the final period, there
were no differences in the FCR using diets with a low level of energy, containing the enzyme and
emulsifier, compared to those with the recommended level of energy without adding the enzyme
and emulsifier, or using the enzyme, emulsifier, or both additives. In the whole period, the FCR
in diets with low energy levels and using the enzyme and emulsifier showed no significant
difference with the FCR of diets with recommended energy without additives or using the enzyme
or emulsifier. The highest carcass percentage belonged to the use of diets with recommended
levels of energy and containing the enzyme and emulsifier. The highest breast percentage was
observed for diets with recommended energy levels and enzyme use. The highest percentage of
fat in the abdominal area and the highest percentage of gizzard belonged to the control diets with
the recommended energy level. Moreover, the highest percentages of liver and pancreas were
recorded for diets with recommended energy levels and containing emulsifier. The highest blood
triglyceride and VLDL concentrations were found using diets with the recommended level of
energy without using the enzyme and emulsifier. The use of emulsifier in diets with recommended
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energy levels decreased triglyceride and VLDL concentrations compared to diets with
recommended energy levels without using the enzyme and emulsifier or diets with recommended
energy levels using the enzyme. There were no differences in blood triglyceride and VLDL
concentrations when the enzyme and emulsifier were added to diets with low energy levels.
Adding the emulsifier to diets with low energy levels led to lower blood triglyceride and VLDL
concentrations than diets with recommended energy levels without using the enzyme and
emulsifier or using the enzyme or both additives. Diets containing enzymes showed better
digestibility of organic matter, crude protein, and crude fat. Using the emulsifier in the diet
improved the digestibility of protein and fat.

Conclusion: The results of this experiment show that using the multienzyme Vemozyme and
emulsifier in diets containing rapeseed meal with energy levels lower than the recommended
amount in the final and the whole period can effectively improve the weight, FCR, and the
digestibility of crude protein and crude fat. The amount of oil in the diet was reduced by reducing
100 kcal of energy from the recommended amount of energy in the final and growth periods by
about 2%, which effectively reduced the cost of the diet.
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Table 2. Main effects, two, and three interaction effects of experimental treatments on the performance of broiler chicken
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Table 3. Main effects, two, and three interaction effects of experimental treatments on carcass characteristics
(percentage of carcass) and organ weight (the percentage of body weight) in broiler chickens at 42 days of

age
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0.13 0.22 0.09 0.48 2.48° 1.33% 1.64 29.70 33.35* 74.41* 0.01
0.1004 0.1213 0.9648 0.0858  0.0001 0.0001 0.2018 0.8696 0.0039 0.0018 P-value
0.0008 0.0009 0.0007 0.004 0.009 0.006 0.013 0.223 0.247 0.311 SEM
B dgel s 31
Emulsifier level effect
0.13 0.22° 0.09 0.49 2.49° 1.36 1.722 29.47 33.06 74.00° 0
0.13 0.23% 0.09 0.48 2.59* 1.37 1.59° 29.99 32.56 74.55° 0.05
0.4461 0.0001 0.9648 0.2277  0.0001 0.4963 0.0001 0.1139 0.1622 0.0001 P-value
0.0008 0.0009 0.0007 0.004 0.009 0.006 0.013 0.223 0.247 0.311 ~ SEM
w3l X5l e 3l
Interactions
Energy x Enzyme
0.13 0.22 0.09 0.50* 2.70* 1.46* 1.76* 30.08 32.52° 74.59° X015 4005
Recommendedx0
0.13 0.22 010 048" 256>  1.37 1.69° 2099 34.19°  74.95° D05 4o
Recommendedx0.01
0.13 0.22 0.09 0.48° 2.52% 1.32¢ 1.58° 29.43 32.01° 73.70¢ 0 %551 o8
Low energyx0
0.13 0.22 009 047" 23%°  129° 1.59 2041 325" 7387 0.01 % (55l o
Low energyx0.01
0.1491 0.3842 0.9438 0.0040  0.0001 0.0001 0.0020 0.2952 0.0010 0.0001 P-value
0.001 0.002 0.001 0.005 0.024 0.011 0.035 0.315 0.368 0.410 SEM
2Bedgel 5531 iz 31
Interactions
Energy x Emulsifier
0.13 0.22% 0.10 0.50* 2.55P 1.422 1.84% 29.96* 33.72* 74.46° 0o ez
Recommendedx0
XoAd duogi
0.13 0.23* 0.10 0.49% 2.71% 1.42¢ 1.61° 30.11* 32.99% 75.09* 0.05
Recommendedx0.05
0.13 0.22b 009 047"  244°  1.30b 160° 2899 3239  73.55¢ 0%0s55leS
Low energyx0
0.13 0.22% 009 047" 247° 132 156 20.86°  32.03°  74.02° X0.05.55,e8
Low energyx0.05
0.7073 0.0011 0.9545 0.0108  0.0001 0.0001 0.0001 0.0482 0.0452 0.0001 P-value
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S
oz oSk Jbxb s A O ey g oh o asy 855 g
Bursa Pancreas Spl Heart Li Gizzard 1 Thigh Breast C (Energy level effect)
fabricii pleen eal iver izzar Abd?mlnal ig] reas arcass 2y
at
0.001 0.001 0001 0005 0027 0016 0.023 0298 0412 0.421 SEM
B dsal 5T iz g1
Interactions
Enzyme x Emulsifier
0.12° 0.21° 0.09 049  2.54b 1.41° L77° 29.50  32.14°  73.92° 0%0
0.13° 0.23° 0.09 048  2.68 1.38° 1.57¢ 3002 32390 7438 0.05% 0
0.13° 0.22° 0.09 048 2450 1.31° 1.67% 2945 3398 74.09° 0 x0.01
0.13% 0.22b 0.09 047 2500 136 L61b 2996 3272 74720 0.05% 0.01
0.0001  0.0001 09999 02999  0.0002  0.0147 0.0019 04690  0.0109  0.0185 P-value
0.001 0.001 0.001  0.006  0.033  0.021 0.035 0320  0.394 0.480 ~SEM
9 3 9 &5 o Jlize ol gl
2B dgal
Level Effects
Energy xEnzyme x
Emulsifier
0.12¢ 0.21¢ 0.09 0.51*  2.58 1.50° 1.93° 3001 32360 74.34 i
Recommended*x0x0
0 X0.01% otbdpog
0.14* 0.22° 0.10 0.49% 2.52¢ 1.34¢ 1.75° 29.91 35.09° 74.57% Recommendedx
0.01x0
0.05 X0Xess dpogs
0.13%¢ 0.23° 0.10 0.50%  2.82° 1.43b 1.59¢ 30.15  32.67°  74.85° .
x0%0.05
0.05%0.01X o 1544055
0.13b¢ 0.22° 0.10 048  2.60 1.400 1.64¢ 30.08  3330° 75320 Recommendedx
0.01%0.05
0.12¢ 021 010 048 2500 133 1.61% 2808 3191° 7349 00553l o8
Low energyx0x0
013 022 009 0470 238 128 1.60% 2899 3288 73.61% 0 0.01xs5531 o8
Low energy=0.01x0
013 0220 0.09 0470 254  1.32¢ 1.55¢ 2088 32.10° 7391 0.05> 0558
Low energyx0x0.05
0.05%0.01% (g3l o5
0.13% 0.22b 0.09 047° 2419 131« 1.58¢ 29.84 32155 74.12¢ Low cnergyx
0.01x0.05
0.0001  0.0001 09994  0.0431 0.0001  0.0001 0.0001 03792 0.0019  0.0001 P-value
0.001 0.001 0.001 __ 0.008 _ 0.019 _ 0.013 0.027 0446 0.495 0.499 SEM

3:ke 35kl (glas :SEM (P < +/+0) canl )5 dme ctslial g n b gy 50 Wy S5ke glis™®
*dMeans with different superscripts within the same column indicate significant differences (P < 0.05). SEM: Standard error of the

mean
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S50 0dduogi pdaw b (sloo s eslaol Sl a8 RVES g
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b sbroy 4 bgipo VIDL g 3 yudS s 5 clale oyt
&b slroys 5l oolaiwl Sl ogy 0l duog (655 Zolaw
do 4 gxe VLDL ¢ SymdS o clale 1B ool
4 bosye VDL g 3 yuulS 55 cdale oy 208 (P < +/+0)
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(Upadhaya et al., 2018) uil oy mid Cobl 2o
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FY G 3 1065 slodrgn (S ol 3 odloj]

P ke) (59) ¥V o 3 S Stz S slaeminlp p ailejl slajles anlean g aslegy Sl Lol gl =¥ Jgae

(i gmd

Table 4. Main effects, two, and three interaction effects of experimental treatments on blood parameters of broiler
chickens at 42 days of age (mg/dL)

Jgyds el 55 S5 E level effect) 5,1 51
HDL LDL VLDL Cholesterol Triglyceride  Glucose (Energy level effect) 53,1 gl 3
59.89 60.33 9.02* 129.25 45.10* 231.05 (Recommended) 0.5 4oy
58.85 61.79 8.10° 128.75 40.50° 229.25 (Energy reduction) (g5, Lials’
0.2056 0.5036 0.0002 0.7872 0.0002 0.3771 P-value
0.568 1.525 0.151 1.299 0.757 1.421 SEM
(Enzyme level) 5 3l gdaw 53l
59.44 60.55 8.60 128.60 43.00 230.95 0
59.30 61.57 8.52 129.40 42.60 229.35 0.01
0.8629 0.6395 0.7113 0.6661 0.7113 0.4318 P-value
0.568 1.525 0.151 1.299 0.757 1.421 SEM
(Emulsifier level effect) ;15 oulgel pas 31
59.59 61.48 9.07* 130.15 45352 230.00 0
59.15 60.64 8.05° 127.85 40.25° 230.20 0.05
0.5937 0.6973 0.0001 0.2197 0.0001 0.9606 P-value
0.568 1.525 0.151 1.299 0.757 1.421 ___SEM
eyl X3l laze <l 51
Interactions Energy x Enzyme
59.93 61.19 9.08* 130.20 45.40* 232.00 (Recommendedx0) 0 Xouds duogs
59.86 59.47 8.96* 128.30 44.80* 230.10 (Recommendedx0.01) 0.01% o duogs
58.96 59.91 8.12° 127.00 40.60° 229.90 (Low energyx0) 0 X 5 5leS’
58.75 63.66 8.08° 130.50 40.40° 228.60 (Low energyx0.01) 0.01 x ¢5,ileS
0.6014 0.4779 0.0286 0.4694 0.0286 0.6594 P-value
0.765 2.046 0.290 1.778 1.451 1.910 SEM
2B edgel (g3l Jilie il )
Interactions Energy x Emulsifier
60.30 60.61 9.68* 130.60 48.40* 230.70 (Recommendedx0) 0 X o duogs
59.48 60.05 8.36% 127.90 41.80% 231.40 (Recommendedx0.05) x0.050. dpogs
58.87 6236 846" 129.70 42300 229.50 Rt
Low energyx0
58.83 6122 774 127.80 38.70¢ 229.00 #0055l
Low energyx0.05
0.4912 0.8806 0.0001 0.6267 0.0001 0.8080 P-value
0.759 2.098 0.230 1.797 1.152 1.927 SEM
2B dgalX o3l lie el 3l
Interactions Enzyme x Emulsifier
59.55 60.76 9.38* 129.70 46.90* 231.40 0x0
59.34 60.33 7.82¢ 127.50 39.10¢ 230.50 0 x 0.05
59.63 62.20 8.76% 130.60 43,80 228.80 0.01 x0
58.97 60.94 8.28" 128.20 41.40% 229.90 0.05%0.01
0.9349 0.9320 0.0015 0.6103 0.0015 0.8106 P-value
0.780 2.100 0.266 1.795 1.331 1.927 _SEM
2B edgol g w3l g (63l o Juliie sl
Level Effects Energy XEnzyme x Emulsifier
60.22 60.77 10.20* 131.20 51.00* 232.60 (Recommendedx0x0) 0 X 0Xodbduoss
60.39 60.44 9.16° 130.00 45.80° 228.80 (Recommendedx0.01x0) 0 X0.01% sadduoss
59.63 61.60 7.96% 129.20 39.80 231.40 (Recommendedx0x0.05) 0.05 xX0XoAddnogs
. . 0.05 x0.01Xsuddngs
be be o9
59.33 58.50 8.76 126.60 43.80 231.40 Recommendedx0.01x0.05
58.87 60.76 8.56b<d 128.20 42.80b<d 230.20 (Low energyx0x0) 0 x 0 X ¢} 5leS
58.80 63.96 8.36d 131.20 41.80bd 228.80 (Low energy>0.01x0) 0 x 0.01x ¢5,3leS
59.04 5907 7.68¢ 125.80 38.40° 229.60 0.05 0558
Low energyx0x0.05
d d 0.05 % 0.01 x (g5lsS
58.62 63.37 7.80 129.80 39.00 228.40 Low enerayx0.01x0.05
0.9344 0.9042 0.0001 0.7570 0.0001 0.9550 P-value
1.137 3.050 0.302 2.598 1.514 2.842 SEM

mean

ke 5 laskul (gllas :SEM (P < +/+0) cawl 5 ze cilinals CBgys b Cndy yo 50 W uSlie cglas®®
4 Means with different superscripts within the same column indicate significant differences (P < 0.05). SEM: Standard error of the
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&5y oddidungi plaw b slbop & Caws o5 VLDL 4
S rg.’)j )‘ odlawl LL 9 )Jls‘r«oj}nl 9 f°")j )l odlawl 09
cald cgiyl oml o b glooyr 4 B el (53953
b slooye 4 Coms ) (658" (993 VDL § % pulS s
9 2Boudgel g w3l 5l odlisal (y94) (655 oMoy o
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pld Culsld
s Son (S osle «Siss 03lo) s cbilB ol
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Table 5. Main effects, two, and three interaction effects of experimental treatments on digestibility (Dry matter, Organic
matter, Crude Protein, and Ether extract) in broilers (%)

(gridi)ét Crﬁieﬁsgin (Organic matter) Ji o3lo (Dry matter) Suzs odle (Energy level effect) (5, pdaw il
04 duogs
80.70 69.35 71.20 72.00 (Recommended)
s aals
81.95 69.90 70.80 7135 Sor IR
(Energy reduction)
0.1777 0.5843 0.4502 0.5057 P-value
0.641 0.703 0.369 0.682 SEM
w5l gaw 1
(Enzyme level)
80.35° 68.45° 70.20° 70.90 0
82.30* 70.80* 71.80* 72.45 0.01
0.0392 0.0244 0.0045 0.1183 P-value
0.641 0.703 0.369 0.682 SEM
»bionlsal gdaw 1
(Emulsifier level effect)
80.15° 68.60° 70.95 70.85 0
82.50* 70.65" 71.05 72.50 0.05
0.0143 0.0476 0.8496 0.0972 P-value
0.641 0.703 0.369 0.682 ~_SEM
w3l X5l lize <l
(Interactions Energy x Enzyme)
79.90 68.20 70.40% 71.60 0 Xorisop
: : : : (Recommendedx0)
81.50 70.50 72.00° 72.40 001X edureg
: : : : (Recommendedx0.01)
0 %55
80.80 68.70 70.00° 70.20 3
(Low energyx0)
0.01 X (5 a8
ab 34
83.10 71.10 71.60 72.50 (Low energyx0.01)
0.1248 0.1428 0.0247 0.3109 P-value
0.945 1.004 0.507 0.955 SEM
gl 551 e <l 3l
Interactions Energy x Emulsifier
79.60 68.60 71.10 71.00 0 Xorispop
: : : : (Recommendedx0)
81.80 70.10 7130 73.00 0.05 Xorieuoy
. . . . (Recommendedx0.05)
0 %5508
80.70 68.60 70.80 70.70 (Low energyx0)
0.05 X (g5 gleS
83.20 71.20 70.70 72.00 (Low energy0.05)
0.0544 0.2195 0.9074 0.3281 P-value
0.921 1.018 0/573 0.957 SEM
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(Srlzcg)let Crtl]zei)];fggin (Organic matter) Ji s3le (Dry matter) i oolo (Energy level effect) ¢} 5l gdaw 1
2B dgolX o 5l Bl 31
Interactions Enzyme x Emulsifier
79.40° 67.30° 69.80° 70.10 0x0
81.30™ 69.60™ 70.60™ 71.70 0 % 0.05
80.90° 69.90° 72.10° 71.60 0.01x0
83.70* 71.70° 71.50° 73.30 0.01x 0.05
0.0139 0.0219 0.0132 0.1351 P-value
0.884 0.947 0.498 0.930 ~ SEM
RBdgol g w3l g 555l daw Jlite <l
Level Effects Energy XEnzyme x Emulsifier
79.20 67.20 70.00 70.40 0% 0%osdeoy
: : : : (Recommendedx0x0)
80.00 70.00 72.20 71.60 0 X001 erieoy
: : : ! (Recommendedx0.01x0)
80.60 69.20 70.80 72.80 0.05 X0xoxieoys
. : : : (Recommended *x0%0.05)
£3.00 71.00 71.80 73.20 0.05 001 Xerberos
: : ’ ’ (Recommendedx0.01x0.05)
0% 0 %5568
79.60 67.40 69.60 69.80 (Low energyx0x0)
0% 0.01xg5,leS
81.80 69.80 72.00 71.60 (Low energy=0.01x0)
0.05 X 0 % g5,3leS
82.00 70.00 70.40 70.60 (Low energyx0x0.05)
0.05 x0.01% (g5 ,leS
84.40 72.40 71.20 73.40 (Low energy0.01x0.05)
0.0902 0.1997 0.1467 0.4585 P-value
1.282 1.407 0.739 1.365 SEM

3:ke 315kl (gl 0 SEM (P < /<) sl Jlo gine casliiol Bgys b iy yo 3 Lo 1 Silo coglas®®
4 Means with different superscripts within the same column indicate significant differences (P < 0.05). SEM: Standard error of the

mean
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