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Effect of Supplemental Microbial Phytase and Nonphytate Phosphorus
Levels on Performance, Digestibility and Egg Quaility in Layer
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ABSTRACT . The effect of supplemental micrebial phytase and non - phytate phosphorus(NFF) levels on layer
productivity and nutrient digestibility were conducted in 640 21 weeks - old HyLine brown layer for 12 weeks.
Supplemented phytase levels were 0, 300, 500 and 1,000 DPU/kg diet. NPP levels were adjusted with tricalcium
phosphate (TCP), which were 0(0.11 % NFP), 0.5(0.20), 1.0(0.29) and 1.5 %(0.38). ME, CP and Ca levels were
maintained at 2,800 kcal/kg diet, 16 % and 3.5 %. respectively. Egg production was increased with phytase com -
pared to without phytase(P<C.05). Increasement of egg production was higher latter of experimental period. Egg
prodution was not different to phytase levels. Egg production in TCP levels were increased in above 0.5 % com -
pared to O % TCP. Difference of egg production by TCP was higher after 6 week. Especially, egg production to
supplemental phytase was higher in 0% TCP. Egg weight was not different to phytase and TCP leveis. Egg mass
was increased with phytase compared to without phytase, but not difference significantly. There was similar to
phytase levels. Egg mass in TCP group was increased in TCP supplementation (P<0.05). Feed intake was not dif -
ferent in phytase levels, and greater with increasing TCP levels (P<0.05). Feed conversion was improved with
phytase (P<0.05), and not difference in TCP levels. All of nutrients digestibility tended to improve with phytase,
P(P<0.05), especially. There were not different among phytase levels, The effect of adding phytase was higher in
low phosphorus diets compared normal levels. Eggshell hreaking strength and eggshell thickness also improved in
added phytase (P<0.05). Tibial ash and P content were slightly increased with phytase, and Ca content also was
higher (P<0.05) compared without phytase. We concluded that supplemental phytase in low phosphorus diet was
showed to increase laving performance, feed efficiency, nutrients digestibility, egg quality, and bone development.
Phytase supplementation was able to compensate for low NPP diet. We also thought optimum phytase level is 300
DPU, and can decrease NPP supplementation adding phytase in layer diet.
(Hey words : microbial phytase, TCP, hen, productivity, digestibility, bone ash)
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Table 2. Formular and chemical composition of hasal diet

Ingredients TeP®)
o 0.5 1.0 1.5

Corn 67.754 67.728 67.670 67.611
Soybean meal (CP 44%) 19.480 19.052 18.655 18.249
Corn gluten meal (CP 60%) 2.600 2.900 3.180 3.475
Tricalcium phosphate 5.290 8.940 8.610 3.270
Limestone 0.000 0.500 1.000 1.500
DI. - Methionine 50 0.096 0.090 0.088 0.085
L - Lysine 80 0.030 0.040 0.050 0.060
Salt 0.250 0.2520 0.250 0.250
Vit. - min. mixtures! 0.500 0.500 £.500 0.500
Chemical composition?

ME, kcal/kg diet 2,800 2,800 2,800 2,800

CP, % 16.0 16.0 16.0 16.0

Ca, % 3.5 3.5 3.5 3.5

Non phytate phesphorus, % 0.11 0.20 0.25 0.38

Methionine, % 0.76 0.76 0.76 0.76

Lvsine, % 0.33 0.33 0.33 0.33

I Contained the [ollowing compounds per kg © Vit. A, 1,600,000 IU; Vit D;, 300,000 IU; Vit, E, 800 TU; Vit. Ka, 132 mg; Vit Ba.
1.000 mg; Vit. Bz 1,200 mg: niacin, 2,000 mg: pantothenate calcium, 800 mg: folic acid, 60 mg: choline chloride, 35,000 mg:

dl - methienine, 6,000 mg; iron. 4,000 mg: copper, 500 mg; manganese, 12,000 mg; zinc., 9.000 mg: cobalt, 100 mg: BHT,

6,000 mg and iodide, 250mg.

2 Calculated values.
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Fig. 2. Compariscn of tricalcium phosphate levels on egg
production by two weeks.
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Table 3. Effect of supplemental microbial phytase to various tricalcium phosphate levels on laying performance

1

Phytase  TCP Hen—day egg production (%) Egg weight{g) Egg mass (g/hen/d)
(DPU/kg) (%) 21 to 27 to 21 to 21 to 27 to 21 to 21 to 27 to 21 to
2 o
26 wk 32 wk 32 wk 26 wk 32wk 32wk 26 wk 32wk 32wk
0 0.0 g1.8° 80.8° 90.7° 527 90 5{.1® 48 .4¢ 53.0° 50.8°
0 0.5 95,53  9g 3¢ 95.6° 53.1?%* 59.1 56.1%® 50.79¢  56.9%  53.8%
0 1.0 9548 99 (¢ 97.1% 53.1%* 554 BRI 50.78¢  588*  54.8%
0 1.5 g5.1%  g7.7? 96.5° 53.5%  B0.5 56.7% 50,9 5RG* 5478
300 0.0 95.7%c  95.3° 95.52 52.9b 58.1 55.20 50.0b¢ 55.4Y 5275
30C 0.5 g5 2abc  gg (2 97.1° 535®  5G2  5G.4% 51.07P 8.7 54.9%
300 1.0 94.5%  gg.1° 9h.7% 53.0%° BU.2 56.1%® 50,24  BREB*  54.4%
300 i5 9492 9g(? 96.52 53.4%* 589 56.2%® 50,84 57 7 54 2
500 0.0 93.94¢ 9792 95.g8 5329 504 56.3% 5Q.0be 58.2% 541
500 0.5 03,70 97.12 95.4% 52.6° 59.2 55.9% 49.4b¢ 57.5%  53.5°
500 1.0 97.9° 98.5° 0g.2° 53.8% 600  56.9°% 52.72 59.1*  55.9°
500 1.5 94.9%c  g7.3° 96.1° 53.2% 588  56.0¢° 50.5%  57.2%®  53.8®
1,000 0.0 o517  95.6° 95,42 54.42 §0.1 57.2¢ 51.8% 57.4%  54.6%
1,000 0.5 97.0% 97.3¢ 97.22 52.8% 534 55.6% 51.3# 56.8°" 54.0%
1,000 1.0 964 97.8° 97.1° 53.1%  59.3 56.2% 51 .9ab 58.0% 54.6%
1,000 15 95.6%c  9g s 97.0° 52.8% 537 5540 0.5 5773 54.4%
SEM 2.162 2172  1.669 0.905 1.160  0.960 1.372  1.580 1.137
Phytase 0 94.4 95.6° 95.0° 53.1 59.3 56.2 50.1 56.7 53.5
300 95.1 97.7° 96.4° 53.0 58.8 55.9 50.5 57.5 54.0
500 05.1 97.72 96.42 53.2 502  56.3 50.7 58.0 54.3
1000 96.1 §7.3 96.7% 53.2 59.1 56.2 51.2 57.4 54.4
TCP 0.0  94.0° 94.30 94.1° 53.1 59.1 56.2 50.0 55.8°  h29°
0.5 955 979 96.42 53.0 58.9 559 50.7 57.88  54.0°
1.0 956 98.5° 97.32 53.2 59.5 56.3 51.2 58.6*  54.9°
1.5  951*® 97.8° 9h.5 53.2 590 5872 50.8 57.7%  54.3°
Sour Ct? O s Probability ----—-=-===-------===- -
variation
Phytase NS <0.05 <0.05 NS NS NS NS NS NS
TCP NS <0.01 <0.01 NS NS NS NS <001 <001
Phytase X TCP NS <0.05 <0.05 NS N& NS NS <0.05 <0.05

1 Means with different superscripts within a column differ significantly (P<0.05).
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Table 4. Effect of supplemental microbial phytase to various tricalcium phosphate levels on feed intake and feed

1

CONvVersion
Phytase TCP Feed intake (g/hen/d) Feed conversion
(DPU/kg) (%) 21026 wk 27to 32wk 21 to 32 wk 21to 26 wk 27 to 32wk 21 to 32 wk
0 0.0 108.4° 119.2° 114.2¢ 2.247% 2,25 2.25°
0 0.5 118.92 11770 11839 2.342 2.08b 2, 2(pbed
0 1.0 113.6% 125.4%° 119.5%¢ 2.25¢ 213 2,150
0 15 118.6° 128.72 123.7° 2.20% 2,20 2.27°
300 0.0 116.52 119.1° 117.8k 2.34% 2.15% 2.25%b¢
300 0.5 112.0° 116.4° 114.2¢ 2,210 1.98¢ 2.06°
360 1.0 112.4% 120.3%® 116.4" 2,250 2.05% 2.15%
300 1.5 113.5% 120.6% 117.0% 2,242 2.095 2.1 7hode
500 0.0 1131 119.5% 115.3% 2.27%e 2.05% 2,185
500 0.5 111.7% 119.1° 115.45 2.27:e 2.07be 2.1 7bede
500 1.0 117.1° 123.4%° 120.2® 2.23be 2.09% 2.1G%%
500 1.5 114.3%® 121.6% 117.9%¢ 2.278b¢ 2.13 2.2(abed
1,000 0.0 112,74 12162 117,25 2.19¢ 2,127 2,154
1,000 0.5 114.9% 121.5% 118 gabe 2. 2580 2,14 2,19%bcd
1,000 1.0 116.7% 123.9%° 120.3* 229 2.14%® 2,280
1,000 15 113.6% 125.0% 120,00 2,263 2.17%® 2,pgebed
SEM 4.028 5.037 3.139 0.068 0.075 0.048
Phytase 0 114.6 122.3 118.8 2.29 2.16° 2.23°
300 113.7 119.5 116.6 2,96 2.08F 2.17"
500 114.1 121.0 117.56 2.26 2.09b 2.17°
1000 114.7 122.9 118.9 2.25 2.14% 219w
TCP 0.0 112.4 119.8%" 116.2° 2.26 2.15 2.21
0.5 115.0 119.0° 117.0°° 2.27 2.08° 2,18
1.0 115.0 123.4° 119.2° 2.26 2,11 2.18
1.5 114.8 123.6° 119.3° 227 2.142 2.21
soweeol - Probability =---------===--=----=----
variation
Phytase NS NS NS NS <0.05 <0.05
TCP NS <0.05 <0.05 NS NS NS
Phytase x TCP <0.05 NS NS NS NS NS

! Means with different superscripts within a column differ significantly (P<0.05).

phytase #7H= Ao} ofw]ite] o] 42 AW dARH A= Rt stglch & Aol M phytase 54 &
ook st o183t 212 phytase”} phytated ¥-3lsh o digh L-5h-&2 Frlel g5k FEEAE 949%A
A 9l wyt ohuigt AFAE FAYst Us THAT F gk oF7k Frlshie FEelglen, oAl 24, 9
7 EAE PHEES 5hr] WEelo) = ehte] F3e) Z28h&0] 4= 2lth Phytase F7He F718iR1e] Sapol
2l phytaseS ©1-4% v 4T B {(2000x) & Bacilius 2 Ao AeE TR TAAEREY B it
ol 4] ABArE phytased AFALRE el H7hA A&7} 919 2ol = Fol st Gebel &, TCPE #Hulskx] & AL
ZHFE TUHAEIVID ey, 53] dgg o]F-d0] Boll phytase® 3 71eba8 F71EiRlE B o= Fo13



250 714}% % Microbial Phytasest 5718 <l 534

FoirhARE AR, 2oskE W AR B R 9%

Table 5. Effect of supplemental microbial phytase to various tricalcium phosphate levels on nutrients digestibility?

Phytase TCP Dry Crude Ether Crude Crude Ca P
(DPU/kg)  (90) matter protein extracts fiber ash
___________________________________ Qf) == mmmm e m o mmmmmm e
0 0.0 72.3 82,30 94.6° 77.3 85.8 88.4 79.20
o 0.5 74.5 86.18 96,2 80.0 88.2 92.1 82,3%
G 1.0 73.9 86.5% 96.5% 7997 86.0 89.6 82.3%
0 1.5 75.5 86.9% 96.6% 79.8 85.7 88.9 81.4"
300 0.0 75.7 89.3% 96,3 84.5 92.2 95.3 90.82
300 0.5 737 86.5% 96.3%° 79.6 87.6 89.3 83.2%
300 1.0 74.4 86.1% 96,9 78.1 85.8 88.9 84 5%
300 1.5 73.4 86,32 56.7% 78.5 84.5 86.9 86.0%
500 0.0 7.1 88.6% 96.4%> 83.6 839.6 825 84.1%
500 0.5 75.0 87.6% 97.1° 83.8 88.9 91.8 85.2%
500 1.0 73.7 R7.1%° 96.8¢ 80.1 85.8 89.6 83.6%
500 1.5 73.1 86.320 96.0:" 78.4 854 89.5 g3.2%4
1.000 0.0 75.3 89.97 97.0° 84.6 91.3 83.7 87.5%
1.000 0.5 75.7 §9.1% 96.8° 82.6 88.8 91.5 | 85.3%
1.000 1.0 76.4 85.7% G6.0% 79.0 86.1 90.4 84.1%
1,000 1.5 73.0 84 6% 96.1% 77.6 34.9 87.8 83.6%
SEM 3.667 3.979 1.103 4776 5.644 5621 4.826
Phytase 0 74.1 85.4 96.0 79.2 86.4 89.8 81.4%
300 74.2 86.9 $6.6 79.9 87.2 89.8 86.97
500 74.7 874 96.6 81.5 874 90.8 §3.2%
1000 75.1 87.3 G6.5 80.9 87.8 90.9 85.0%
TCP 0.0 75.0 87.4 96.1 82.4 89.6 92.3 84.6
0.5 74.8 87.3 96.6 81.5 88.4 91.2 83.9
1.0 74.6 86.3 96.6 79.2 86.0 89.6 835
15 73.8 86.0 96.4 78.6 85.1 88.3 83.5
Source of variation = ---------s-emmmmmmmeo oo Probability -------------—-=---------
Phytase NS NS NS NS NS NS NS
TCP NS NS NS NS NS NS NS
Phytase X TCP NS NS NS NS NS NS NS

1 Means with different superscripts within a column differ significantly (P<0.05).
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Table 6. Effect of supplemental microbial phytase to various tricalcium phosphate levels on eggshell breaking

strength, thickness and haugh unit?

Phytase TCP(%) Eggshell breaking strength(kg/cf)  Eggshell thickness (¢m) Haugh unit
{DPU/kg) Owk  Bwk 12wk Owk fwk 12wk Owk 6wk 12wk
0 0.0 3.74 3.38¢ 3.33% 376 322°  38ak 100.2% 848" 84.0
0 05 4.44 41289 4 16 3992 4028 404 100.8%°  87.0°% 86.2
0 1.0 4,14 4163 378k 371®  388® 380° 99.6®®  88.5® 895
0 15 378  3.46%¢ 3.3ghbe 382 3848 3840 9g.2® 9124 900
300 0.0 396 3,98 4,13 385® 3082 423® 96.0P 88.4% BR.3
300 0.5 332 3.70% 3.75b¢ 350° 4000 403 08.8%  gogd g0
300 1.0 396  450% 4,38 382%™ 4200 418 97.2%  g14%™ 908
300 1.5 4.54 446 4.40% 400° 424°  41p%c 98.2°*  §1.8® 91.0
500 0.0 392 325 317" 385 I70% 387 102.42 59.0%  29.0
500 0.5 426  4.90° 4928 377 430° 428° 89.0%  87.4™ 8R.0
500 1.0 423 458" 4,443 3g1eb 408*  414%* 99.0" 892 282
500 1.5 4.43 4054 393> 384%b 4000 410%° 99.2%  g25% 920
1,000 0.0 409  3.88% 3.gg8eve 3730 3947 4067 99.8% 916" 90.8
1,000 0.5 432 4.20" 4,7 4ebe 384 416* 402 96.6° 88.0°* 87.2
1,000 1.0 407  4.44% 4.40% 3783 4100 40480 95,2° 91.2%® 86.8
1,000 1.5 440  4.08%9  4,13%c 389 388  400° 95.2% 934 90.3
SEM 0.819  0.595 0.691 29.762 50586 25171 3.822 4682 5.299
Phytase 0 403 378" 3.67° 382 374%  389P 100,07 87.9 875
300 395 419 4192 379 411*  415° 97.6%® 90,9 906
500 421 4.26° 4.24° 382 4047 4128 94,9 89.4 B85
1000 4922 415 4.16° 382 4022 403 96.7° 91.1 887
TCP 0.0 393 3.6z 3.70° 381 371 401 99.6 884 881
0.5 409  4.26% 4277 378 413" 409 98.8 88.5 876
1.0 410 4,427 427 378 407" 405 97.8 90.1  88.38
1.5 429  401° 3.93% 389 399 402 98.0 2.2 908
Source of variation =~ =0 oc-ommmmmm . Probability ———----ccvmeeeemo -
Phytuase NS NS <0.05 NS NS NS NS NS NS
TCP NS  <0.01 <0.05 NS <001 NS NS NS NS
Phytase x TCP NS NS NS NS NS NS NS NS NS

! Means with different superscripts within a column differ significantly (P<0.05).

& A3 AT Zpolst gl TCP FieellAe 1.0 % (2000a,b) @A H)odk g shEck 28 A% Und
FEe] #Ha e, 0 %/t 7H FUTHP<0.05). 12 Paik (1999) & phytase H7FA] wrzbEe] A avta 5+
FA18] wrzbal o] diti= 65w} vl seskA el o} 2 AN E b7 e 8 G2 FA 7t phytase 7
9 FAE Gl npRr A 2 Al GAA] F 650 o] 2 of &lgte] AR 2o g bt 71Ee A7Hy A
2| phytase H7F77F 277l vlgte] Rt E= de 7} ek Abelrt gle AL HrHE phyiased] 2% Aol
Lttt o} Haugh unitis A 2] 7be]| Bjs8hA] Viebdtt T OUANE v EE TRl FEe] B fgely.
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Table 7. Effect of supplemental microbial phytase to various tricalcium phosphate levels on tibial ash, Ca and pt

Phytase (DPU/kg) TCP{%) Ash Ca P
________________________________ G —mmm -
0 0.0 53.5 19.5%¢ 8.82%
0 0.5 50.3 18.4¢¢ 8.38%
0 1.0 52.5 19.82b° 8.78™
0 1.5 51.5 18,70 8.31%
300 0.0 51.7 1G.0bse 8.60%
300 0.5 52.2 16 4ubed 8.18%®
300 1.0 53.2 20.5% 8,554
360 1.5 52.7 14, 78bc 8.37™
500 0.0 50.6 17.7¢ 8.52%
500 0.5 50.6 17.7°4 7.79"
500 1.0 53.2 20,1 8.70%
500 1.5 50.6 18,Gbed 8.30%
1,060 0.0 50.2 18,7bed 8.06%
1.000 0.5 53.5 20,5 8.69%
1.000 1.0 51.9 20.82 8.97°
1,000 15 51.8 19,7 8.47%
SEM 2513 0.983 0.608
Phytase 0 51.3 18.7° 231
300 52.4 19.6* 8.43
500 51.9 19.1% 8.56
1000 51.8 19.9° 8.54
TCP 0.0 50.7 18.9 8.48
0.5 52.4 19.4 8.53
1.0 51.8 19.3 8.48
1.5 52.2 19.6 8.35
Source of variation 000000 —ommmmmmmmm——-oo Probability -------------
Phytase NS <0.05 NS
TCP NS NS NS
Phytase X TCP NS <0.01 NS

' Means with different superscripts within a column differ significantly (P<0.05).
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