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Table 1- Amino acid profile and standardized ileal digestible (SID) amino acid of ingredients

& ges S &5 slS dlows
5U Js  SID Js  SID J  SID
(Kcal/K). pealilio BB (6551 3320.00 2297.00

Metabolizable Energy (Kcal/K) 3694.00
kek oBan 7.96 45.00 59.55
Crude protein (%)

g Oy 0.17  0.16 0.60 0.54 144 131
Methionine (%)

~ o S 0.18  0.16 0.66 0.52 .03 0.84
Cystine (%)

Fopfunes + Oigo 035 033 127 1.07 248 216
Methionine + Cystine (%)

% o5 024 022 277 247 0.87  0.70
Lysine (%)

* s 028 0.25 175 1.54 1.94  1.61
Threonine (%)

~ gy 0.06 0.05 0.60 0.54 029  0.19
Tryptophan (%)

Fos ) 039 0.34 329 3.03 .82 1.62
Arginine (%)

X o3 027 0.6 207  1.80 239 2.13
Isoleucine (%)

X oy 093  0.86 345  3.03 9.53  8.87
Leucine (%)

z‘”'J." 038  0.36 215 1.87 271 236
Valine (%)

 pts 023 023 119 1.07 118 1.04
Histidine (%)

Fol s 038  0.35 230 2.04 3.58 3.5

Phenylalanine (%)
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Table 2- Feed ingredient and nutrient composition of basal diet (g/kg)

(pS5kS 2 p5) Shhg> ool (5390070 ) cnilel op90 (L S595 V) =VF) 2y 0090 (539, YO —¥V) 5L 0y92
Ingredient (g/kg) Starter (1-10d) Grower (11-24d) Finisher (25-42d)
(oS 2 VI7) 3 537.00 624.00 697.10
Corn (7.6 % CP)

(0653, Y L dlniS 350.00 334.00 264.00
Soybean meal (44 % CP)

(0egn 20)37+) &3 35lS 66.00 0.00 0.00
Corn gluten meal (60% CP)

WS o 5.00 5.00 5.00
Vegetable oil

Sad ol 03 14.00 12.20 10.00
Di-Calcium phosphate

Blo

Shell 12.00 10.80 10.00
e SloySer 2.00 1.30 1.50
Sodium Bicarbonate

b Sl 2.50 2.90 2.80
Salt

Vo

e dlge JoSa 2.50 2.50 2.50
Mineral premix!

A -

Seslizg JoSo 2.50 2.50 2.50
Vitamin premix!

orsrJl e 2.60 2.40 2.10
DL- methionine

S5m0 2.60 1.30 1.5
L-Lysine HCL

Sl jdal

Biolys Sulfate 0.00 0.00 0.00
o= 0.80 0.60 0.50
L-Threonine

Feed Calculated Analysis

(pS kst g;JL%L.S ) ped i LB (535l 2960.00 3080.00 3100.00
Metabolizable Energy (kcal/kg)

(105) P x5 23.90 20.65 18.25
Crude protein (%)

(03] gl o S o355 0.79 0.68 0.61

Threonine SID? (%)
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Continuation of Table 2
(053] o] i LB gt 0.58 0.49 0.4
Methionine SID (%)
(2252) oyl e JB O it 0.1 0.78 0.69
Methionine + Cystine SID (%)
(053] (o] JB 023 1.26 1.09 0.97
Lysine SID (%)
(12)9) cosil] e BB (s
Cystine SID (%) 0.33 0.29 0.26
(30p3) o5l e BB gy 5
Tryptophan SID (%) 0.23 0.19 0.17
(309) ogtll e B (35
Arginine SID (%) 1.38 1.17 1.06
(303) el 1.05 0.90 0.90
Calcium (%)
(23] > JB it 0.50 0.45 0.45
Available phosphorus (%)
(ho3) gt 0.18 0.18 0.18
Sodium (%)
(ror3) 5 0.23 0.23 0.23
Chlorine (%)
(PSS 2 OVlsisF! ) 0380l oA 240.00 207.00 197.00
DCAB (mEg/Kg)
(o) Sgi) sl 1.25 1.25 1.50
Linoleic acid (%)
(ao3) P ot 5.00 5.00 4.80
Fiber (%)

a1y D A eolizg Ml ol 1Y+ 25,5 |y 5l ko Slge 05 p,55LS o (5T aieobisy oo p kS 5o
Ba Gealig o5 oo T+ B by 05 e ¥ K (olig 05 (oo VB aling (Mallim w215 1YY D3 - by (Mollo
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ol e A e S e Ve 10,8 el | sl (s Sl oy 5L o (sl @ iome JaSio 0 S5LS o 5 S
Pyl p S ee IV g 2 08 oo 10 o 0 ) oo /B e 05 o A (59, 05 ke 70
sosill o 5 il pin colls T
"Each kg of vitamin and trace mineral premix provided: vitamin A, 12000 LU. trans retinol; vitamin D3, 5000 1.U.;
vitamin E 121 LU.; vitamin K3 2 mg; vitamin B; 4 mg; vitamin B, 40 mg; folic acid 0.75 mg; vitamin Bs 4 mg; vitamin

B2 0.02 mg; D-biotin 0.75 mg; choline chloride 840 mg; ethoxyquin 0.125 mg and each kg of mineral premix provided:
Fe 80 mg; Cu 8 mg; Mn 80 mg; Zn 60 mg; I 0.5 mg; Se 0.3 mg.

2SID= Standardized ileal digestibility
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Table 3- The effect of experimental diets on broiler chickens’ performance

b )Sl.a_c \U““’ Laj LSLM >
Performance Experimental diets
C Biolys25 Biolys50 Biolys75 Biolys100 SEM? P-Value

(+55) e S
Feed intake (g)

(5390 VY +) Cnjlel o9 b a
206.25 294.07

Starter (1-10 d)
(5355 V) V) a3y 090

997.41 1095.53
Grower (11-24 d)
(T35 VOFY) by 5731 gge 3254430
Finisher (25-42 d)
(5385 ¥Y=Y) 0y90 S

3935.54°  4644.04
Total period (1-42 d)

282.507 300.00% 292.25°% 11.73 <001

962.00 1067.25 1001.25  37.61 0.11

3076.75°  3096.46%  3162.75®  51.47 <001

4321.25°  4463.71%  4456.25%  66.37 <001

(£55) o oy Ll
Body weight (g)

(Fio V) ol g 600 21560
Starter (1-10 d)

(SN )50 50080 608.96
Grower (11-24 d)

(F3) V) b o> 1399 90w 1338360
Finisher (25-42 d)
(S35, ¥VY) 0390 [

213339 2162.96%
Total period (1-42 d)

217.50% 221.00% 216.75°% 7.45 <0.01

606.00 616.50 607.00 25.63 0.96

1369.50®  1247.57° 1457.50*  31.02 <0.01

2193.00® 2085.07°  2281.25*  42.81 0.04

Shgs Jodsd Gy
Feed conversion ratio

(S \ V) felorgs y Hap 1.36°
Starter (1-10 d)

(5390 V) V) 2, 0y90 1.69 1.81
Grower (11-24 d)

(5395 YO =¥Y) Lk 090 1.98d 2.43ab
Finisher (25-42 d)

(uf)'” \c‘«_\) 290 J{ 1.84° 2.15%
Total period (1-42 d) ’ '
ool Wy 033l 5515 275.80°  240.04%
EPEF?

(c25) Frae Shes abjn 3940 37767
Feed cost (Toman)

e 4 del)d Cod 1.23 1.06¢

ICFC*

1.29% 1.36% 1.34% 0.02 0.01
1.60 1.74 1.64 0.06 0.22
2.24pc 2.507 2,174 0.06 <0.01
1.97° 2.15° 1.95° 0.04 <0.01

265.06%° 233.28¢ 278.40° 9.91 0.01

3465° 3775° 3439° 354 0.01

1.16° 1.05¢ 1.15° 0.02 0.01

(P < o/00) sl o ine BT gl Syitie pE By b sy po by Sl &P
ab Means within same row with different superscripts differ (P < 0.05).

IC: control,

2SEM: Standard error of the means.

SEPEF: European production efficiency factor.
4IOFC= Income over feed cost.
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Table 4- The effect of experimental diets on broiler chickens blood metabolites

AP PTYSVES

Experimental diets
> LSLQW‘)% C Biolys25 Biolys50 Biolys75 Biolys00 SEM?  P-Value
Blood metabolites
(s 2 5 ko) 5515 22975 27200 25133 25133 243.00 16.16  0.48
Glucose (mg/dl)
(e 2 pScdke) Jy il 87.50  112.33 101.33 100.00 10533  6.78 0.18
Cholesterol (mg/dl)
(f"*J,U“”)?f’;J*")*”‘“iﬁ”‘ 1.52 1.80 2.13 1.70 1.83 0.17 0.24
Uric Acid (mg/dl)
WU“””’.S)& OBon 8.67% 936 6.52¢ 4.82¢ 6.45  0.87  <0.01
Total protein (g/dl)
WU“’,’#";UL'“’)W‘; 0.13%  0.16% 0.20° 0.10¢ 0.13* 0.0l 0.01
Creatinine(mg/dl)
WU“”.”)SUL:")O*"”‘ 6.23 498 5.56 6.122 5166 024 <0.01
Albumin (mg/dl)

(P < /h0) sl o ine M gy S iia pé g b,y (slaSile ®P
abMeans within same row with different superscripts differ (P < 0.05).

IC: control,
2SEM means Standard error of the mean.
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Table 5- The effect of experimental diets on broiler chicken’s immune parameters

" ealojl sloeyx
o) (ladomil b Experimental diets
Immunity parameters C Biolys25 Biolys50  Biolys75  Biolys100 ~ SEM?  P-Value
S sladsle led
Blood cell count
(7) &g 69.25 61.80 63.60 64.60 66.80 2.47 0.28
Lymphocyte (%)
) J‘Bj’w 27.75 35.60 33.20 33.80 29.60 2.45 0.18
Heterophil (%)
;’E’“‘J 4 Jasin o 0.40 0.59 0.53 0.54 0.44 0.06  0.23
Antibody titer
S5 2.25 4.00 2.60 3.60 4.40 0.69 0.18
Newcastle
Y5 2.75% 3.20% 2.60° 4,402 4.80° 0.57 0.04
Influenza
st o 30 oS
Sheep red blood cell
G oS 3.20 3.40 3.00 3.20 3.80 0.56 0.88
IgG
M ool 2.40 3.60 3.40 2.80 3.40 0.44 0.30
IgM
N catan 5.60 7.00 6.40 6.00 7.20 0.75 0.54
Total Ig

(P < e/e0) sl e o ine B gy Syita pé iy by o (slaySike®P
abMeans within same row with different superscripts differ (P < 0.05).

IC: Control,
2SEM means Standard error of the mean.

3 The data represent mean =+ standard errors of log2 of the reciprocal of the last dilution exhibiting agglutination.
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Table 6- The effect of experimental diets on broiler chicken’s tibia bone parameters

Sl glaasuwl )
Bone parameters

stalegl (slmo
Experimental diets

C Biolys25 Biolys50 Biolys75 Biolys100 SEM? P-Value

(aske) Jgb 97.88° 10270  103.77°
High (mm)

(¢5) 0 1759 2063  19.66"
Weight (g)

(o) o3 1044 1133 11.78
width (mm)

el pabld 179 2.01® 1.9
Bone Index

() S ol 4662 48.63  45.77
Dry matter (%)

() yus 3643 3860  37.60
Ash (%)

(") o= 36.40° 3878 39.928
Calcium (%)

() o 18.19°  19.39°  19.95
Phosphorus (%)

106.36% 107.42% 1.80 0.01

20.922° 21.98% 0.53 <0.01

11.02 11.44 0.38 0.17

1.96% 2.04* 0.04 <0.01

47.18 47.32 1.67 0.81

35.40 36.20 1.35 0.50

39.19° 40.40? 1.14 <0.01

19.59* 20.19° 0.57 <0.01

(P < of0) aidle o sine ST (dyls S e pé By b sy pp (o opSila ™
abMeans within same row with different superscripts differ (P < 0.05).

IC: control,
2SEM means Standard error of the mean.
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Introduction Commercially available feed-grade crystalline amino acids have provided an opportunity for
nutritionists to formulate low CP cost-effective diets while maintaining optimal protein utilization by birds. Lysine is
the first limiting amino acid in practical diets for broilers when soybean meal is not the major protein source. Lysine
supplementation under such circumstances almost becomes unavoidable in particular when dietary CP contents are to
be reduced and when using the concept of ideal amino acid ratio in which lysine is used as a reference amino acid. L-
Lysine HCI, which contains a minimum of 78% lysine is the dominant source of lysine for addition to poultry diets.
L-Lysine sulfate products have minimum lysine contents of 46.8% in Biolys60 (Degussa AG, Frankfurt, Germany)
or 51% in Lysine Plus (CJ Biotech Co. Ltd., Liaocheng, Shandong, China). A recent study reported that the bioefficacy
of L-lysine sulfate relative to L-lysine HCI was similar when using daily gain and feed conversion of young pigs as
the response criteria. In addition, several other swine and broiler experiments had been conducted to compare the
bioefficacy of lysine in L-lysine sulfate and L-lysine HC1. Most of these studies used animal performance as the main
response variable. However, very little research has been conducted to determine the effects of different lysine sources
on plasma metabolites and bone characteristics of broiler chickens as the response variable. Therefore, the present
study was conducted to examine the comparative effects of L-lysine sulfate and L-lysine HCI in broiler chickens using
growth performance, blood metabolites and bone parameters as response variables.

Materials and Methods In this experiment compared the effects of L-Lysine-hydrochloride (Lys) and Biolys-
Sulfate (BioLys) on broiler chickens’ performance and Immune Response. In a completely randomized design, 200
Ross-308 broiler chickens were allocated to 5 dietary treatments with 5 replicates and 8 birds in each. Dietary
treatments including: 1- Control or basal diets (100% of supplemented Lys from Lys-HCIl), 2- Ration 25:75 (75% of
supplemented Lys from Lys-HCI and 25% from BioLys-Sulfate), 3- Ration 50:50 (50% of supplemented Lys from
Lys-HCI and 50% from BioLys-Sulfate), 4- Ration 75:25 (25% of supplemented Lys from Lys-HCI and 75% from
BioLys-Sulfate) and 5- Ration 100 (100% of supplemented Lys from BioLys-Sulfate). Feed ingredients (i.e., corn,
corn gluten meal, and soybean meal) were analyzed for amino acid by NIRS in Evonik company representative in
IRAN. The composition of basal diet and nutrient composition of feed ingredients. During the study, feed intake (FI)
and body weight (BW) were determined at the end of starter, grower and finisher periods, and mortality-corrected
FCR was calculated by accordingly. European production efficiency factor (EPEF) was calculated as: EPEF =
[Viability (%) x BW (kg) / age (d) x FCR (kg feed/kg gain)] % 100.

All the birds were vaccinated intramuscularly through breast muscle with killed Newcastle disease and influenza
vaccine (Cevac: New Flu-Kem) at 7 d of age, and Newcastle disease La Sota vaccine was used in the drinking water
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for vaccination at 14 d of age. Antibody titer against Newcastle disease, avian influenza and sheep red blood cell were
detected. At the end of the experiment (42 d of age), 2 blood samples from the wing vein of 2 birds (almost near to
mean body weight of each pen) were collected and blood metabolites like serum glucose, triacylglycerol, total
cholesterol, albumin, uric acid and creatinine were detected. The other blood sample was used to detecting heterophil
and lymphocyte percentages and heterophil to lymphocyte ratio accordingly. Finally 1 broiler from each replicate
were selected and slathered, then tibia bone parameters like height, width, diameter, Ca and P percentage were
detected.

Results and Discussion The results showed that from 1-42 d, broiler chickens fed the 100-diet had higher feed
intake and body weight gain as compared to control group (P < 0.05). Dietary treatments had no effects on serum
cholesterol, glucose and uric acid concentrations, spleen and thymus relative weight, heterophil and lymphocyte
percentages and heterophil to lymphocyte ratio (H:L), antibody titter against SRBC and New-Castle diseases, tibia
bone diameter and width, dry matter and ash percentages (P > 0.05). As compared to control group, broiler chickens
fed diet containing 100% BioLys had higher serum total protein concentration, antibody titter against avian influenza
and bone Ca and P percentages, tibia bone length, width and index (P < 0.05).

Conclusion In conclusion, inclusion of BioLys-Sulfate rather than L-Lysine-HCIl to broiler chickens diet,
increased broiler chickens feed intake and improved immune response and bone parameters but had no effect on
broiler chickens body weight. In spite of cheaper cost of BioLys-Sulfate, its inclusion in broiler chickens diet
decreased income over feed cost ratio and its use is not economically advisable.

Key words: Antibody, Bone, Broiler Chicken, Growth, Lysine source.



