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The Effects of Supplemental Bacterial Phytase to the Calcium and
Nonphosphorus Levels in Feed of Laying Hens
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0. S. Suh', S. J. Lee’, W. J. Lee® and S. H. Kim"'

'Poultry Science Division, National Institute of Animal Science, Korea, “Nonghyupfeed. Inc. Korea, Daesung Microbiological Labs. Korea

ABSTRACT This study was conducted to identify the correlation of bacterial phytase (Transphos®) to the calcium level in feed.
Of all 21-week-old 720 HyLine brown laying hens, 2 birds of similar weight were placed on each individual cage. The experiment
was conducted by 3 x 2 x 3 factorial design with including 3 different levels of phytase (0, 300, and 1,000 DPU/Kg), 2 different
levels of calcium (3.5% and 4.0%), and 3 different levels of no NPP addition 0% (0.095 NPP), 0.5% (0.185% NPP), and 1.0%
(0.275% NPP). The feeding trial maintained the ME level of 2,800 kcal/kg and 16% for crude protein. The diet was fed ad libitum
and 17 hours of lighting was provided throughout the experimental period.

Egg production seemed to increase, in the 300 DPU of bacterial phytase added group and the cracked egg tended to reduce
in Transphos added group. The egg productivity between treatment groups did not show significant difference by dietary calcium
level , whereas non NPP added group (0.095% NPP) was found to be low compared to NPP added groups (P<0.05). The highest
mean egg weight and the highest daily egg mass were detected in 300 DPU phytase added group. Although the mean egg weight
was significantly higher in treatment groups fed with 3.5% calcium containing feeds (P<0.05), daily egg mass was no among treat-
ment groups. The mean egg weight and daily egg mass were the lowest in non NPP added group (0.095% NPP) compared to other
treatment groups (P<0.05). The feed intake showed similar pattern regardless of the bacterial phytase and calcium levels in the diet.
However, the treatment groups fed diets containing NPP level of 0.275% and 0.165% showed significantly higher feed intake than
the group fed with 0.095% NPP (P<0.05).

Although the feed conversion was not affected by calcium and NPP levels in the diet, the most improved result was obtained
from 300 DPU phytase added group (P<0.05). The eggshell breaking strength and thickness increased as dietary calcium level
increase the level of calcium increases in diet. The treatment groups fed diet containing 0.275% and 0.165% NPP revealed to show
improvement in eggshell breaking strength and yolk color index compared to the NPP non added (0.095% NPP) treatment group.
The result of the present study suggests that the appropriate level of microbial phytase is 300 DPU and at this level, tricalcium-
phosphate supplementation in feed can be reduced to 40% of NRC recommendation. Higher calcium level in feed fail to show
synergistic effect by adding microbial phytase.

(Key words : bacterial phytase, laying hen, egg mass, performance)
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Table 1. Chemical composition of experimental diet

Ca(%) 35 40

TCP(%) 0 0.5 10 0 0.5 1.0
Corn 67.81 67.75 67.78 67.20 67.27 67.26
Soybean meal (CP 44%) 19.35 18.96 18.25 16.57 15.64 15.29
Corn gluten meal (CP 60%) 2.61 2.89 3.40 4.82 5.32 5.45
Limestone 9.29 8.95 8.62 10.66 10.33 9.99
Tricalciumphosphate 0 0.50 1.00 0.00 0.50 1.00
DL-Methionine50 0.20 0.20 0.19 0.17 0.17 0.17
L-Lysine HCI80 0.00 0.00 0.02 0.06 0.09 0.10
Salt 0.25 0.25 0.25 0.25 0.25 0.25
Vit-Min premix1 0.50 0.50 0.50 0.50 0.50 0.50

Sum 100 100 100 100 100 100
Chem. composition
ME (kcal/kg) 2,800 2,800 2,804 2,800 2,800 2,797
CP (%) 16.0 16.0 16.0 16.1 16.1 16
Ca (%) 35 35 35 4.0 4.0 4.0
NPP (%) 0.095 0.185 0.275 0.095 0.185 0.275
Lysine (%) 0.72 0.72 0.72 0.72 0.72 0.72
Methionine (%) 0.38 0.38 0.38 0.38 0.38 0.38

! Contained per kg diet : Vit. A 1,600,000 IU, Vit. D; 300,000 IU, Vit. E 800 IU, Vit. Kz 132 mg, Vit. B, 1,000 mg, Vit. By, 1,200
mg, niacin 2,000 mg, pantothenate calcium 800 mg, folic acid 60 mg, choline chloride 35,000 mg, dl-methionine 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, iodide 250 mg.
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Table 2. Effect of dietary supplemental phytase at various Ca, Table 3. Effect of dietary supplemental phytase at various Ca,
NPP levels on egg production NPP levels on soften and deformed egg
1st 2nd 1st 2nd
Ca NPP Phytase 7 week 7 week Total Ca(%) NPP(%) Phytase 7 week 7 week Total
(%) (%)  (DPU/kg) (DPU/kg)
% %
35 0.095 0 935™  90.7% 92.1° 35 0.095 0 215 2.60 2.35
0.185 0 9.1” 96.2° 95.6%° 0.185 0 165 153 1.60
0.275 0 959 94.9° 95.4° 0.275 0 110 1.38 1.25
40 0.095 0 92.4% 84.9 88.6° 4.0 0.095 0 163 1.90 178
0.185 0 95 975" 97.0% 0.185 0 188 178 1.83
0.275 0 9.6 98.0° 97.3° 0.275 0 095 1.78 1.38
35 0.095 300 943 931 93.7% 35 0.095 300 110 0.85 0.98
0.185 300  96.0% 96.5° 96.2™° 0.185 300 195 3.23 258
0.275 300  96.3° 965° 964%™ 0.275 300 140 115 1.28
40 0.095 300 %4 R0 93.2% 4.0 0.095 300 115 2.05 1.60
0.185 300 42 U7 94.4%¢ 0.185 300 193 2.00 1.98
0.275 300  96.2° 98.0° 97.1% 0.275 300 095 153 1.25
35 0095 1000  90.8° 92.3° 91.5% 35 0.095 1000 193 118 153
0185 1000  954® 93.6° 94,5 0.185 1000  1.05 0.85 0.95
0275 1000  95.8% 95.8" 95.8"° 0.275 1000 168 253 2.10
40 0095 1000 942 0915 92.8°¢ 40 0095 1000 110 1.40 1.23
0185 1000  944™ 945 94.4%¢ 0.185 1000 218 240 2.30
0275 1000  97.1° 97.5° 97.3° 0.275 1000 105 1.93 1.48
SEM 0.31 0.57 0.40 SEM 0.01 0.16 0.11
Ca effect Ca effect
35 2.8 94.4 9.6 35 1.556 1.697 1622
40 95.1 94.3 9.7 4.0 1.422 1.861 1.644
NPP effect NPP effect
0.095 93.3° 90.7° 92.0° 0.095 1508®  1.663 1575
0.185 95.2° 95.5% 95.4° 0.185 1.771° 1.962 1.871
0.275 96.3" 96.8* 96.5" 0.275 1188 1.713 1.454
Phytase effect Phytase effect
0 95.0 93.7 9.3 0 1.496 1713 1.596
300 95.2 95.1 95.2 300 1.413 1.800 1.608
1000 2.6 94.2 9.4 1000 1558 1.825 1.696

=9 Means with different superscripts differ significantly (P<0.05). > Means with different superscripts differ significantly (P<0.05).
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Table 4. Effect of dietary supplemental phytase at various Ca, Table 5. Effect of dietary supplemental phytase at various Ca,
NPP levels on egg weight NPP levels on daily egg mass
st 2nd 1st week 2nd week  Total
Total Phytase
Ca(%) NP Phyase 7 ook week ota Ca(%) NPP(%) (DPU)
(%)  (DPU/kg) g/d
g
35 0.095 0 55.8% 676 56.7°%
35 0095 0 59.7%  635™ 616" . ; N
al al C
o o . 0.185 0 57.2 61.8 59.5
0.185 0 60.2 64.3 62.2 ) . N
0.275 0 57.9° 61.2° 59,62
0.275 0 603" 64.6® 62.4%
o " . 40 0095 0 547" 525 53.6°
40 0095 0 59.2 61.8 60.5
1 7.7% 2.1% 0P
0.185 0 598 g3.8%° 61.8%* 0.185 0 S 6 600
a ab ab
0275 0 6037  g35" 619%™ 0.275 0 58.2 62.2 60.3
35 0095 200 507 634" 616" 35 0.095 300 56.3% 59.1%  g57.7%%
0.185 300 500 g7 623" 0.185 300 57.6% 62.3% 60.0°
a a a
0.275 300 612 653" 63.3° 0.275 300 59.0 63.0 61.0
4.0 0.095 300 60.5ab 62.GCde 61.6bc 4.0 0.095 300 57.2ab 57.6bc 57.4abcd
0.185 300 60.7% 64.7% 62.7% 0.185 300 57.2% 61.2%¢ 59.2%*
0.275 300 5g 5ébed 63.6% 615> 0.275 300 57.3% 62.4% 59.8%°
35 0095 1000 58.4° 62.6% 60.5° 35 0.095 1000 53.0° 57.7° 55.4%
0.185 1000 59.7%%  g4.1%° 61.9%* 0.185 1000 57.0% 60.0%  585%%
0.275 1000 60.4%* 64.4%° 62.4% 0.275 1000 57.9% 6L.7% 59.8%*
40 009 1000 5950 1.7 60.6° 4.0 0.095 1000 56.0% 56.4 56.2°%
0185 1000 593  633™ 61.3" 0.185 1000  55.9%°  508%  57.9%
0275 1000 586" 640 613" 0275 1000 569° 624 597
SEM 0.14 0.15 0.13 SEM 0.25 0.43 0.31
Ca effect Ca effect
35 59.9 64.1% 62.0° 35 56.9 60.5 58.7
4.0 59.7 63.2° 61.5° 40 56.8 59.6 58.2
NPP effect NPP effect
0.095 59.5 62.6° 61.0° 0.095 55.5° 56.8° 56.2°
0.185 59.9 64.1% 62.0° 0.185 57.1° 61.2° 59.2°
0.275 60.0 64.2° 62.1° 0.275 57.9° 62.1° 60.0°
Phytase effect Phytase effect
0 59.9% 63.6 6L.7% 0 56.9% 59.6 58.3
300 60.3* 64.0 62.1° 300 57.4° 60.9 59.2
1000 59.3° 63.3 61.3° 1000 56.1° 59.7 57.9

= Means with different superscripts differ significantly (P<0.05). * Means with different superscripts differ significantly (P<0.05).



148 a7 5o Al W 2 3

2 19 sk E=A YERon, 0.095% 71l & 56.2
2 veht M7tk {2421 AfolE YERN ATHP<0.05).
A2 A AR 2782 Table 63 Table 79 212+ Vhe}
A=, ALs U] 2 0] 4.0%%] ] TollA 3 1Y
AR A FH B 3.5%0l H] o}@l oF 1 g SAIRE A 2]t
ol d2 gt Phytase g7 A 2] #1toll A Afo]
= YERFA] gfgkont NPP°ﬂ gl = A 2] 1Tl A 9
2to]= 0.095%% W 7F ek o™ (P>0.05), 0.2759} 0.185%

oA E Apol7F YehA] Sttt Table 704 Uebd ule}
2ol At a7 Ats Wl 2w 2 NPP el whE A e
TR 2pol= A ko, s+ d phytase A2 1F
zfolo| A= 300 DPU H7FollA] Adse A5 Bk

0% ATl 35%
A2l 7ol vstel we BFL lﬂ_ﬁiﬂ i A2 el 54
FOE gglon, 47t T B2t et U 3G

o W& A7t Atel=

faed 2 Aol Hgte] ul§-
SO (P<0.05), F2t T FA] 22 A FollA] WA b
Bl 43S Bt} Phytase # 2] 7ztell Wt A2
ZFo] 7} glAAIRE 300 DPU Fod el Al th2 A 2] H|st
of 7t Aol 7t vt A E = AR eI A
743 5(2000ab) P A Bl A Fl|gt phytase s AFet Al U]
A7ketsle W 2o ol8A4dol AdET R ssleH, Um
and Paik(1999)2 At&Al AFS Wi phytase®] 7} o7}
A& WAt Haske dx)ste Z2et & 4 gich
Haugh unit2 Z 2 NPP 7} =550 w2 SA1A Q1 2]
© HWeEhA &3k oLt phytase ﬂﬂ—?ﬁoﬂ zfolof| A& 3
7F7E frelA o2 w7 YERRTHP<0.05). A2 A e
b Zpololl e 2 9 NPP °50] £255 ol o= J)
MEE 237 Yebg o uH(P<0.05), phytaseol] gk 22 3t
BAAR Atol= YERA] eksk

s

= a

HH(Table 8). AL= W] NPP 4=
0.095% A7}l Azt

H e
k. 245 53} fungal phytase] 435
AS FHetAl 2173 Hyline Brown Al 7204
Alg& AABIATE A8 phytase A7t <
300, 1000 DPU/kg, Z-4 257(3.5, 4.0%), l?—ﬂEH Q=
747H0.095 NPP), 0.5(0.185 NPP), 1.0%(0.275%)2 %-3t&

40 o OH r-Yi

@43

w
X

E

718

gtoll w2 Bacterial Phytase 5o &3}

Table 6. Effect of dietary supplemental phytase at various Ca,
NPP levels on feed intake of laying hens

1st 2nd

Total

Ca(%) NPP Phytase Tweek Tweek

(%)  (DPU/kg)

g/d/hen
35 0.095 0 1155™  1165®  116.0™
0.185 0 1203 1258 123.0°
0.275 0 126 1255° 124.1°
40 0.095 0 1139° 109.3" 111.6°
0.185 0 1205  1226*  1216®
0.275 0 1196  121.7®  1206™
35 0.095 300 1160 1167 1164
0.185 300 1182% 1207 1194
0.275 300 1205 1229® 121.7®
40 0.095 300 1154 1156 1155
0.185 300 1196% 1196  1196™
0.275 300 1186%  1215®  1201%
35 0.095 1000  114.0° 118.1%  116.0™
0185 1000  117.8%  1189% 1184

0.275 1000 121.1%* 1206  120.9®
40 0.095 1000  114.7% 113.8% 114.2%
120.4%¢

0185 1000  117.4%¢  1233®

0.275 1000 121.3% 124.9° 123.1°

SEM 0.45 0.69 0.56
Ca effect
35 118.4 120.6 1195
40 117.9 119.1 1185
NPP effect
0.095 114.9° 115.0° 114.9°
0.185 118.9° 121.8° 120.4°
0.275 120.6° 122.8° 121.7°

Phytase effect

0 118.7 120.2 119.5
300 118.1 119.5 118.8
1000 117.7 119.9 118.8

= Means with different superscripts differ significantly (P<0.05).
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NPP levels on feed conversion of laying hens
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Table 8. Effect of dietary supplemental phytase at various Ca,
NPP levels on egg quality

caoe) NPRoy) s lst 2l
(DPU/kg) 7 week 7 week
35  0.095 0 2075  2025® 2050
0.185 0 2125° 2025® 2075
0.275 0 2125®  2080® 2075
40 0095 0 2075° 2100 2100
0.185 0  2100° 2000 2025
0.275 0 2050 1950  2.000
35  0.095 300  2075° 2000 2025
0.185 300  2.050° 1.950°  2.000
0.275 300 2.050° 1950  2.000
40  0.095 300 2.050° 2.000® 2025
0.185 300 2100  1.950° 2025
0.275 300 2075"  1.950°  2.000
35  0.095 1000 2150°  2.025®° 2100
0.185 1000  2075° 1975 2025
0.275 1000 2075° 1975  2.050
40  0.095 1000 2.050° 2.025® 2050
0.185 1000  2075° 2075 2100
0.275 1000  2.275° 2.000° 2125
SEM 0.01 0.01 0.01
Ca effect
35 2.089 1.997 2.044
40 2.094 2.006 2.050
NPP effect
0.095 2.079 2029" 2058
0.185 2.088 199" 2042
0.275 2.108 1979 2042
Phytase effect
0 2.092 2025°  2.054%
300 2.067 1967° 2013
1000 2117 201" 2075

Eggshell
Ca NPP  Phytase breaking Eggshell Haugh York
(%) (%) (DPU) strength thickness unit color
kg M

35  0.095 0 396" 4103 796" 7.75°
0.185 0 389" 4083™ 753" 825™
0.275 0 431" 407.8™ 709 825™
40 0095 0 392 3963 780™ 875
0.185 0 434°  4055™ 780™ 9.00®
0.275 0 436° 4195™° 81.2° 925
35 0095 300 428° 4183™ 801®  8.00%
0185 300 408"  407.8™ 781" 825™
0275 300 434" 4008 780™ 7.7
40 0095 300 386" 4165 733™* 875"
0185 300 476 4278 717" 875%™
0275 300 424°  4180™ 758™ 9.00°
35 0095 1000 329°  3995* 71.2°  7.75°
0185 1000 398" 4158™ 754™ 825™
0275 1000 418"  4045™ 700°  8.25™
40 0095 1000 4.08°  411.8" 750" 825
0185 1000 423°  411.0™ 722" 925°
0275 1000 4.14°  4228° 708* 9.25°
SEM 005 192 070 007

Ca effect
35 403 4081 754 806
4.0 421 4143 751 892

NPP effect
0.095 389" 4088 762  821°
0.185 421> 4127 751 863
0.275 426" 4122 744 863

Phytase effect
0 413 4079 771 854
300 426 4148  762° 842
1000 398 4109 724" 850

> Means with different superscripts differ significantly (P<0.05).

= Means with different superscripts differ significantly (P<0.05).
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