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Effects of Single or Mixed Supplementation of Bacterial Phytase and Fungal Phytase on
Laying Performance and Nutrient Digestibility
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ABSTRACT This study was conducted to investigate the effect of single or mixed supplementation of bacterial and fungal
phytase using 45-wk-old 450 Hy-Line Brown laying hens housed in individual cages for 12-wk period. The birds were reallocated
to have similar egg productivity by examining the egg production for one wk before starting the experiment. Two sources of phytase,
bacterial (BP) and fungal (FP), were used either in single or mixture to determine the effects of these phytase. Five dietary treatments
consisted of control (BP 0, FP 0), T1 (BP 300, FP 0), T2 (BP 300, FP 300), T3 (BP 300, FP 3000), and T4 (BP 0, FP 3000).
The DPU was used for phytase activity in this experiment. The nonphytate phosphorus (NPP) content of control was 0.30%, and
those of phytase treatments were set to 60% of the Control. Experimental diets were fed ad libitum throughout the experimental
period. The lighting schedule of 17L7D was employed. The egg production was not different between control and bacterial phytase
treatments, but the T4 showed significantly low productivity compared to control (P<0.05). No difference was found in average
egg weight among all treatments. The daily egg mass did not show any statistical differences among all treatments: however, it
was significantly low in T4 compared to ther control during the latter half of the experiment (P<0.05). No significant difference
was found among treatments in terms of feed intake, feed conversion and egg quality. The digestibilities of dry matter, crude protein,
and fat digestibility were similar regardless of the treatments. No significant trends were detected in Ca and P availability. In
conclusion, the BP level of 300 DPU contributed to achieve 40% reduction of recommended nonphytate phosphorus addition. The
synergistic effect of bacterial and fungal phytase was not confirmed.

(Key words : bacterial phytase, fungal phytase, laying hen performance)
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Table 1. Chemical composition of basal diet

Phytase diets
Ingredients Control _—
T1, T2, T3, T4
Corn 68.242 68.304
Soybean meal (CP 44%) 17.059 17611
Corn gluten meal (CP 60%) 4.139 3.753
Limestone 8.574 9.025
Tricalciumphosphate 1.075 0.403
DL-methionine (50%) 0.079 0.084
L-lysine HCI (80%) 0.082 0.070
Salt 0.250 0.250
Vit.-min. premix* 0.500 0.500
Sum 100 100
Chemical composition®
ME (kcal/kg) 2,800 2,800
Crude protein (%) 16.0 16.0
Ca (%) 35 35
Non phytate P (%) 0.30 0.18
Lysine (%) 0.76 0.76
Methionine (%) 0.33 0.33

! Contained per kg diet: Vit. A 1,600,000 1U, Vit. D; 300,000 IU,
Vit. E 800 IU, Vit. K3 132 mg, Vit. B, 1,000 mg, Vit. By, 1,200
mcg, niacin 2,000 mg, pantothenate calcium 800 mg, folic acid
60 mg, choline chloride 35,000 mg, dI-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.

2 Calculated values.



Kang et al. : Effects of Bacterial and Fungal Phytate on Layers 139

)3 1584 AZsle] 17A17ke 2 1A st

At F4 A= AR 7IAA, 657, 12574] REEE 5704
071 E FF st A FAS 2AFIALE TSS W 237
(QCM, England)Z ©]-8-3F>] Haugh unite} yolk colorE A}
ahla, e G w9 2 FA S 7)(FHK, Ja-
pan)= Z7gsto] LFER AT

2) CHAE AR 3 Hda Aste 2

AL A A F5 Al A2 o= 4574 Akt
Al Alo]A 2 o]F F 2U7t ou] AlF 7]7HS AR F 3
< AABI T AbR A E ) AR Y S5t
e AREE F83] A2 T wAsieled 4% 1Ax7|= 60
T 2delell A 3z Az & Biste] B8tk Al AR
o Aol ANk RS AOAC(1995) HH o2 BAsl o

AR, Q1 RS BAAIE o]t £

A A Aol zge] HAS SAS(SAS Institute,
1996) T2 IS o] &5te] GLM WAooz FAF B8 A
Alstgen, Aed f9l4d #2412 Duncan's new multiple
range test2 ©]-&slo] 5% FEoA S-S A=Atk

1. &2k U AR MF2F

Table 20141 YERd wlhe} o] Alehg2 Al3 27] 6537
ol Al 7t BAA Aol fllen, $71 65%tol= T47k
Controlef] H]3le] o] 3A] H3krh(P<0.05). A 7]3tel] A%
AkehEroll M &= T47} Controlol] Blsto] frefsil wtgtom, T4

Table 2. Effect of different levels and sources of phytase on
laying performance

Treatments Ist 6 wk 2nd 6 wk 12 wk
----------------- Egg production (%) -----------------
C 92.8 91.3° 92.0°
T1 93.2 89.0%° 91.3*
T2 933 88.7% 91.3"
T3 91.8 87.9% 90.1*
T4 91.2 86.8° 89.0°
SEM 0.35 0.55 0.37
-------------------- Egg weight (g) --------------------
C 63.8 64.1 63.9
T1 63.9 64.5 64.2
T2 64.1 64.2 64.1
T3 64.4 64.6 64.4
T4 64.2 64.4 64.3
SEM 0.09 0.10 0.08
----------------- Egg mass (g/d/hen) -----------------
C 59.1 58.5° 58.8
T1 59.6 56.9% 58.3
T2 59.8 57.2° 58.7
T3 59.0 56.8" 58.1
T4 585 55.9" 57.2
SEM 0.24 0.36 0.24
--------------- Feed intake (g/d/hen) ---------------—-
C 126.6 122.4 1245
T1 125.4 119.9 122.7
T2 126.2 1193 1232
T3 126.0 120.8 1236
T4 1255 118.7 1222
SEM 0.42 0.58 0.42
------------------- Feed conversion -------------------
C 2.14 2.09 211
T1 2.10 2.10 2.10
T2 211 2.08 2.10
T3 213 213 213
T4 2.14 2.12 213
0.01 0.01 0.01

! T1; bacterial phytase 300 DPU/kg, T2; bacterial phytase 300
DPU/kg + Fungal phytase 300 DPU/kg, T3; bacterial phytase
300 DPU/kg + Fungal phytase 3,000 DPU/kg, T4; Fungal phy-
tase 300 DPU/kg

b Means with different superscripts differ significantly (P<0.05).
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Table 3. Effect of different levels and sources of phytase on

egg quality
Eggshell
9 . Eggshell
Treat- breaking . augh York
1 thickness .
ments strength () unit color
(cm?/kg) "
C 348 398 82.2% 8.6
T1 312 375 85.8° 8.8
T2 3.09 387 82.0° 8.4™
T3 3.16 373 78.1° 7.9°
T4 3.26 388 785" 8.4™
SEM 0.06 4.20 0.73 0.08
! See Table 2.

> Means with different superscripts differ significantly(P<0.05).
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Table 4. Effect of different levels and sources of phytase on nu-
trients digestibility

Treat-

ments’ DM  Protein  Fat Ash Ca P

%

Control 776 497 828 484" 572 248
TL 783 494 817 575 713° 39®
T2 787 555° 816 553 711* 528
T3 778 449° 809 669 837 254°
T4 767 484® 841 532% 611® 4667

SEM 066 139 0.63 2.39 3.65 3.95

! See Table 2.
> Means with different superscripts differ significantly(P<0.05).
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(M 2lo]: bacterial phytase, rungal phytase, AF&+&, P, NPP)
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