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4-Myo-inositol-hexakisphosphate
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3-Lactococcus lactis
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2-Skimed milk
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1-B. amyloliquefaciens
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Tablel- Composition of theexperimental diets
0-21 21-42
0, N 0,
50% P re?\(l)ggended by 50% P recNoménended by P recommended by

(%) J‘J.c 0y ;‘)>‘

Ingredients (%) P recommended by
NRC

<3 53.67 53.67 58.55 58.55
corn
puis
wheat 5 5 10 10
(P 05 0 1044 g o
Soybean meal(44% crude 35.49 35.49 27.19 27.19
protein)
pAS pogans
Wheat bran 0.57 0.12 0.99 0.61
Bl 2 2 05 05
Sun floweroil
g =l o0
DL -methionine 0.15 0.15 0.05 0.05
Slawd Md.\
Dicalcium phosphate 0.30 1.39 0.12 0.98
eedS LS 05 1.91 1.27 182 1.33
1Calcmm carbonate

oslag Sy 0.25 0.25 0.25 0.25
vitamin premix
2gane pSemyy 0.25 0.25 0.25 0.25
Mineral premix
Sl 0.41 0.41 0.28 0.29
salt
ol @»on L;ijw >|9.o
Calculated nutrients
(Kcal/Kg) pudglio 15 ¢3!
Metabolizable energy (Kcal/kg) 2900 2900 2900 2900
() pls g n
Crude protein (%) 20.84 20.84 18.12 18.12
() Crguie
Methionine (%) 0.47 0.47 0.34 0.34
() cnzy
Lysine (%) 1.10 1.10 0.91 0.91
() o5,
Arginine (%) 1.33 1.33 1.11 1.11
Methionine+ cysteine (%) 0.81 0.81 0.65 0.65
(%) s
Calcium (%) 0.90 0.90 0.81 0.81
() J5 s
Total phosphorus (%) 045 0.66 0-40 0-56
(0) oyos LB jiud
Available phosphorus (%) 0.20 04 0.15 031
)
() 0.18 0.18 0.13 0.13

Sodium (%)
0/4 gz pySebn 1204 0350y p5eken 115 o0l pySukio 153 KB ialisy 5o 5D (ealing 18001U A sling 51y 110001U - ol sisabiy JaSo p)55kS 50"
1 51 pSekso 100 ]IS 58 pSileo 1100 ciyises pSebio 5 BL2 yaliyg pSebie 1B S5 sl pSilio 1126 S 5390 ko 1153 iyl Sk

. 3 pSebs UB 5 s %o 20 LS S 0748 o pSues 20 50 pSebes 250 s s S BAID iS00 Sk 1613 1 ol s Joo S5k y0°
One kilogram vitamin premix included: vitamin A, 11000 IU; vitamin D5, 1800 IU; vitaminK3, 5mg; thiamine,1.53mg; Riboflavin,

7.5mg; pantothenate, 12.4mg; Niacin 30.4mg; pyridoxine 1.53mg;folic acid 1.26mg; Vitamin B12, 1.6mg; Biotin, 5mg; choline

chloride, 1100mg; Antioxidant, 100mg.

%One kilogram mineral premix included: Mangnesium, 16.3 mg; Zinc, 84.5mg; Iron, 250mg; Copper, 20mg; Cobalt, 0.48 mg; selenium,

20 mg; iodide, 1.6 mg;

3Available Phosphorus
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A5 S oy IS g LS

walie g4 plol JUy Sl ) (5S55 (S, 370
D YUIS1 oS g (95 pys JaialS g jind oS
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Table 2- Effects of different dietary treatments on body weight of broiler chicks at different ages (g)*

P? recommended by NRC 50% P recommended by NRC

S5 “ods ) s Lols Slsliwl ol Jlois! pdaw
() om  TIRON LSS Sappplie  Sommpomn owSSey SRR A o oron,
Age (days) probiotic L.lactis  Mixed probiotic No-probiotic L.lactis probiotic
7 153.06%  156.45% 161.17° 132.38° 134.27° 133.90° 5.431 0.0023
21 631.61°  614.42° 644.00° 444.85° 439.01° 457.99° 17.586 0.0001
42 1985.4%  1975.3° 2071.4° 1496.7° 1415.00° 1511.9° 76.705 0.0001

(P<0.08) 12k o b sine ST (gl i s g oy o) yo (slogySleer
Means within same row with different superscripts differ (P<0.05)
2Available Phosphorus


www.sid.ir

1395 ,leg 1 o jlouis 8 alr oyl sl ool pole sleeiunsiy & pis 126

1 . . & . C e . R
gliste Cpunyd (255 sl dng> (63, Slas Slao p (Slgs cilise gla jlas il Ly =3 Joua
Table 3-Effects of different dietary treatments onperformance traits of broiler chicks at different ages®

P? recommended by NRC

50% P recommended by NRC

o o5 ; : syl olasl  Jlazs]
s T e vl
Age (days) No- L.lactis Mixed probiotic No- L.lactis probiotic

probiotic probiotic
Means of Growth Rate(g)
0-21 589.61% 572.42° 602.00% 402.85° 397.01° 415.99° 17.586 0.0001
21-42 1353.80% 1360.80° 1427.40% 1051.80° 976.00° 1053.90° 74.211 0.0008
0-42 1943.40% 1933.30° 2029.40% 1454.70° 1373.00° 1469.90° 76.705 0.0001
Means of Feed Intake(g)
0-21 1093.11% 1097.30°  1242.21° 908.14°  1000.24™ 1048.31™ 51.494 0.0066
21-42 2800.70* 2822.80% 2932.90° 2133.80° 2082.20° 2636.50° 120.413 0.0002
0-42 3893.80° 3920.10° 4174.10° 3041.90° 3082.40° 3684.80° 163.806 0.0004
Means of Feed Efficiency
0-21 1.52° 1.56° 1.58° 1.72° 1.92% 1.82% 0.04 0.001
21-42 2.08 2.08 2.07 2.04 2.15 2.55 0.17 0.13
0-42 2.01 2.04 2.02 2.00 2.07 2.35 0.15 0.16

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

2Available Phosphorus
bl Y oy S35 Vi s s i s sl
Ll 5y 1 035y PH LialS 4 el oy yasediond gl oo
S8 pid 090eS jlad (B o) 4 (Gne sl sl (35
5 030)5 Lagl o ,Slas 250 cge (1065 slo a2 )3 ugiesd
68U Jos ol Lol (6 o) comlosls Liul38) 1y oy sand (clyineo
Cablls B j2ud b ol o 0uiiS Gpan sla g 2, Slas
ol gabate addllas ol 3 ol sl gu s b 45(15)

(P<0.08) 123y o o sime S sl it s Byl Cisd) o (slagsSilee’

2 SSgsgn bolee ) JewlisiSY slas 8L o9y Yiois]

0o ) 8L ol s bl el Y usT S IS
L 3ol Uy oS (sloyiSh |y ol o LS ol
2 Ol 58508 oy > 9 b (aS Jslome sl (s
et Sl Jloas) cdleb a5 Lol jl 52,5 o 3l 200
Sl PH 3 e Y oa Se505Y 638 b w0y
ly Hloa) bl JowligiSY (sl 555k 392 ol by (10) e

(b sl o Slidgind min Sl 5 S slo il (St i lo o 3 =4 Jga
Table 4-Effects of different dietary treatments onbloodmetabolites and phytate phosphorus digestibility in broiler chicks®

P? recommended by NRC

50% P recommended by NRC

o9

o9

' ‘ P Sennns bl syt olzdl Jlas]
Laeoxial 6 Sigmgn o5$Y T ﬁﬁiied’w Sigmgn oS$HY T mied’bﬁ SE Prob.
Parameters No- L.lactis probiotic No- L.lactis probiotic
probiotic probiotic
()‘Jwé > P)sulﬁo) - 8.84 10.02 10.35 10.79 11.43 12.68 0.904 0.115
calcium(mgy/dl)
- 5 e S
Ui 5 ) 4.45%  517% 5.49° 3.68°  3.39° 3.94% 0518  0.0603
Phosphorus(mg/dl)
. A e .
Ui 5 e Sy 14669  140.90 149.22 150.98  144.67 151.03 7.043  0.933
cholesterol(mg/d)
(%) Sld jhud gan culld
48.65 64.92 67.83 43.59 61.35 63.11 10.633 0.539

Phytate phosphorus
digestibility (%)

“Means within same row with different superscripts differ (P<0.05)
2Available Phosphorus

(P<0.05) sl o o sime S (slls abite b gl cisdy o (sloSibes
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Table 5- Effects of different dietary treatments on bone characteristics of broiler chicks!
P2 recommended by NRC 50% P recommended by NRC

gl slogSE 9 9

sl olzdl oz s

bone characteristics ;. eSSEY  Sigmgn b Sigmgp PSS 5Y Ssmgy bl SE Prob.
No- L.lactis  Mixed probiotic No- L.lactis  Mixed probiotic
probiotic probiotic

(N/mm) s (55, 0415  0.390 0.333 0317 0313 0.342 0.039 0.423
fracture energy
(N/mm) ol v 5721 10353 68.87 3511 3140 3274 25779 0.277
stiffness
(mm) gyl Jgo 80.50°  81.88° 82.25° 70.803° 7498 77.98% 1866 .0065
Length of bone
(m_m) ol 6.96™  835° 7.83% 6.46° 6.71% 6.77% 0.342 0.011
Diameter of diaphysis
(mm) j.4.] s 21.34°  21.10° 21.05° 1876  17.92" 19.62% 052  0.002

Diameter of epiphysis

(P<0.08) 123y o o sime S (sl it s Byl Lisd) o (slagsSilee’
Means within same row with different superscripts differ (P<0.05)
2Available Phosphorus
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Table 6- Effects of different dietary treatments onbacteria population in cecum of broiler chicks®

P? recommended by NRC 50% P recommended by NRC sl e
(as)cre Somon 0gt S ESY  Sdamgp bsle  Sdgngn g9t eSS ESY Sgngy bl Prob.
Age(day) No-probiotic  L.lactis  Mixed probiotic No-probiotic L.lactis Mixed probiotic
p S b AL
e 7.37+2.013 9.93+2.325  6.30+2.325 9.56+2.325  9.33+2.325 7.06+2.325 0.81
S Gram negative
bacteria
3days s Jaul 5SY
cT 6.97£1.97 9.73+2.281 6.26+2.281 9.40+2.281 8.93+2.281 3.60+2.281 0.42
lactobacilli
o R sla 5 SL
Gram negative  7.52+1.099 6.50+1.099  7.11+1.099 7.01+1.099  5.33+1.099 2.36+1.269 0.07
ESTR\AS bacteria
42days
L
I:;;g;ﬁi 8.39+0.730 7.43+0.730  7.85x0.730 7.74+0.730  7.79+0.730 7.21+0.843 0.5

(P<0.08) 123 o o sime S syl it s Byl Cisd) o (slagsSilee’
Means within same row with different superscripts differ (P<0.05)
2Available Phosphorus

&be

1-  Afkhami, M., H. Kermanshahi., and A. Golian. 2014. Nutrative value of three soybeam meals through in vitro
techniques and in vivo evaluation in broiler chickens: Iranian journal of animal science, 6(1):8-16.(In Persian)
2-  Askelson, T. E., A. Campasino., J. T. Lee., and T. Duong. 2014. Evaluation of phytate-degrading Lactobacillus

culture administration to broiler chickens.“Applied and Environmental Microbiology, 80(3):943-950.

3- Boling-Frankenbach, S. D., J. L. Snow., C. M. Parsons., and D. H. Baker. 2001. The effect of citric acid on the
calcium and phosphorus requirements of chicks fed corn-soybean meal diets. Poultry Science, 80(6):783-788.

4- Boling, S. D., D. M. Webel., I. Mavromichalis., C. M. Parsons., and D. H. Baker. 2000. The effects of citric acid
on phytate-phosphorus utilization inyoung chicks and pigs. Journal of Animal Science, 78(3):682-689.

5- Carew, L. B., J., T. A. Gestone., F. A. Alster., and C. G. Scanes. 1985. Effect of phosphorus deficiency on thyroid
function and growth hormone in the white Leghorn male. Poultry Science, 64(10):2010-2012.

6- Dansky, L. M.;and F. W. Hill. 1952. Application of the chromic oxide indicator method to balance studies with
growing chickens. Journal-of Nutrition, 47(3):449-459,

7-  Graf, E. 1983. Formation of [3H, 32P]phytic acid in germinating wheat. Anal Biochem 131(2):351-355.

8- Hammes, W. P. and R. F. Vogel. 1995. The genus Lactobacillus. Pages 19-54 in The lactic acid bacteria. Vol. 2.
Wood B.J.B. and Holzapfel W.H., ed. Blackie Academic and Professional, London.

9- Lan, G. Q., N. Abdullah., S. Jalaludin., and Y. W. Ho. 2002. Efficacy of supplementation of a phytase-producing
bacterial culture on the performance and nutrient use of broiler chickens fed corn-soybean meal diets. Poultry
Science, 81(10):1522-1532.

10- Lei, X. G. and C.H. Stahl. 2001. Biotechnological development of effective phytases for mineral nutrition and
environmental protection. Applied Microbiology and Biotechnology, 57(4):474-481.

11- Majidzadeh Heravi, R., H. Kermanshahi., M. Sankian., M. R. Nassiri., A. H. Moussavi., L. R. Nasiraii., and A. R.
Varasteh. 2011. Screening of lactobacilli bacteria isolated from gastrointestinal tract of broiler chickens for their
use as probiotic. African Journal of Microbiology Research, 5:1858-1868.

12- Maynard, L. A. and J. K. Loosli. 1969. Animal Nutrition, 6th ed. McGrow-Hill, New York, USA

13- Mohammadbagheri, N. and R. Najafi. 2014. Study the effect of citric acid and phytase supplementation on


www.sid.ir

129 igs sloaz gz sWoymr 1 (ALS Slind 45205 35 LueriT Y a5 33Y S i 5 Scgmrg (52135 (s 2

14-
15-

20-

21-

22-

performance, blood lipid, immune system and some carcass chracteristics of broiler chickens Iranian journal of
animal science, 6(2):131-139. (In Persian)

National Research Councile. 1994. Nutrient requirement of poultry. 9 ed. National Academy, Washington, DC.
Nourmohammadi, R., S. M. Hosseini., and H. Farhangfar. 2010. Effect of dietatry acidification on some blood
parameters and weekly performance of broiler chickens. journal of animal veterinary advances, 9(24):3092-3097.

SAS Institute. 2004.SAS/STAT User’s Guide: Statistics. Version 9.2 Edition. SAS Inst. Inc., Cary, NC.

Scholz-Ahrens, K. E., P. Ade., B. Marten., P. Weber., W. Timm., Y. Acil., C. C. Gluer., and J. Schrezenmeir.
2007. Prebiotics, probiotics, and synbiotics affect mineral absorption, bone mineral content, and bone structure.

Journal of Nutrition, 137(3 Suppl 2): 838S-846S.
Sreeramulu, G., D. S. Srinivasa., K. Nand., and R. Joseph. 1996. Lactobacillus amylovorus as a phytase producer
in submerged culture. Letters in Applied Microbiology, 23: 385-388.

Sweeten, J. 1992. Livestock and poultry waste management: a national overview. Pages 4-15 in National
livestock, poultry and aquaculture waste management. Blake JD M.W., ed. Amer Soc Agric Eng, St. Joseph,

Minnesota.
wheeler E. L., and Ferrel R. E. 1971. A Metjod for phytic acid determination in wheat and wheat fractions. Cereal
Chemistry, 48:312-320.

Yu, B., J. R. Liu., F. S. Hsiao., and P. W. S. Chiou. 2008. Evaluation of Lactobacillus reuteri Pg4 strain expressing
heterologous -glucanase as a probiotic in poultry diets based on barley. Animal Feed Science and Technology,
141: 82-91.

Zamudio, M., A. Gonzalez., and J. A. Medina. 2001. Lactobacillus plantarum phytase activity is due to non-

specific acid phosphatase. Letters in Applied Microbiology, 32(3): 181-184.


www.sid.ir

Iranian Journal of Animal Science Research Ol oold pole letiadg sy & i
Vol. 8, No. 1, Spring 2016, p. 122-131 iy 122-131. o 1395 e L o,leis 8 ul>

Study of a Recombinant Lactococcuslactis Performance to Degrade of phytate
phosphorus in Broiler Chick Diets

H. Kermanshahi'*- R. Majidzadeh Heravi
Received: 06-01-2015
Accepted: 03-02-2016

Introduction Phytic acid is a main compound in all plant seeds and contains 60 to 70% of total phosphorus
in plant. Monogastric animals cannot use phytatephosphorus because of low phytase activity in their digestive
tract. Thus in addition to unabsorbed mineral phosphorus, phytate phosphorus in fecal ofmonogastric animals
may affect water and environment pollution. It is suggested to use of phytase enzyme for resolving of this
problem. Phytase activity was showed in some bacteria like pseudomonas; bacillus subtilis and
amyloliquefaciens. Few strain of lactic acid bacteria order showed phytase activity or were different for this
activity. On the other hand these bacteria order are important as probiotic strains. There are numerous studies to
use probiotic bacteria with specific enzyme activity for increasing nutrient availability to animals. This
experiment was aimed to study of a recombinant Lactococcuslactis performance to degrade of phytate
phosphorus in broiler chicken diets.

Materials and methods Lactococcuslactis was supplemented to a phosphorus deficient diet (50% of
available phosphorus recommended by NRC) lonely or with two other lactobacillus bacteria (lactobacillus
crispatusand lactobacillus salivarus) in rate of 108 CFU/g diet: Diets were also formulated with recommended
available phosphorus by NRC with or without probiotic supplementation. Two hundred eighty eight one day old
male Ross broiler chicks were subjected to 6 experimental treatment in 4 replicates and 12 chicks in each
replicate. Growth performance, bone characteristics, intestinalmicroflora, and blood metabolites were measured.
Apparent phytate digestibility was estimated by chromic oxide marker method. The chromic oxide was added in
rate of 0.3% ofthediets. Phytate phosphorus was measured by the method of wheeler et al (1971). On day37,
level of calcium, phosphorus and cholesterol of serum were measurement by bleeding from wing vein. Left thigh
bone was isolated on 42 days and its dimensions and strength were measurement by Caliper and Instron
instruments respectively.

Results and Discussion Body weights of deficiency phosphorus treatments showed significant decrease even
in presence of recombinant probiotic (P<0.01). The use of mixed probiotics in treatments containing both level
of available phosphorus showed digestibility of phytate phosphorus around % 20 higher than no probiotic
treatments and, the treatments supplemented with Lactococcuslactis displayed higher phytate phosphors
digestibility around %18 compared to control, although there was no significant difference. The serum
phosphorus of chicks fed diets contained mixed probiotics showed an increased trend relation to no probiotic
treatments (P=0.0603). The mean of thigh bone length was decreased in phosphorus deficiency, diet
supplemented with I.lactis alone and, no probiotic treatments significantly (P<0.05). In 42 days age, lower gram
negative bacteria were determined in the flora of chicken’s caecum that used probiotic supplement but there was
no significant difference. The mix probiotic treatment trends more effective than only l.lactis on reduction of
gram negative population (P<0.1).

The results of this study declared that use of recombinant Lactococcuslactis may increase phytate phosphorus
digestibility but low level of phytate phosphorus in diets and not enough increase in phytate digestibility didn’t
supply phosphorus requirement in chicks. Phosphorus level in serum of chickens feed by mixed probiotic
bacteria showed that probably presence of lactobacilli accompany to I.lactis could improve efficiency of phytate
degradation, because lactobacilli activity increased solubility of phytate by acid production and it could
exposesphytate to phytase enzyme. Since the ideal activity of produced recombinant phytase is under acidic pH,
then lactobacillus bacteria improved condition of intestine for recombinant phytase activity. Considering to the
level of phytate P of diet with phosphorus deficient showed that phytase activity couldn’t supply P requirement
of chickens while the digestibility of phytate P was determined 63%. Therefore lower growth in mentioned
treatment was not avoidable. Decrease of the thigh bone length in chickens fed by no probiotic or l.lactis
treatments reflected low phytase activity and low phytate contain in diet. Also in treatments contain probiotic,
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appropriate bone dimensions (diagonal of epiphyses and diaphysis and length of bone) may attributed to better
calcium absorbance in presence of lactic acid bacteria. It is showed that use of probiotic produces short fatty
acids in intestine. It can stimulate villi growth and production of calcium binding protein in enterocyte cells. In
this study, reduction of gram negative bacteria population were excepted since anti- E.coli and salmonella
activity of mix probiotic was showed.

Conclusion Based on this study, it is suggested to develop of phytase gene expression in
Lactococcuslactisby supplemental study and use of probiotic lactobacilli as same time.
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