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The Supplement of Phytase in Broiler Diets
1. Diet Containing Rapeseed Meal or Sunflower Meal

or Low Protein and Phosphorous Levels

yaydon Fazdaszna’ gqwu damIivend
Jaum dueTyws® uar g3 neavasy’”
Boonlom Cheva-Isarakul”, Suchon Tang!aweewlpat“

Rungnapa Limchareonporn ¥ and Surapee Tonglom®

Abstract : The cffect of phytase enzyme on broilers’ performances fed with rapeseed meal (RSM) or sun-
flower meal (SFM) diets or diets containing subnormal levels of CP and/or available P (aP) was investigated in 3
experiments,

Phytase at 600 g/ton or 3,000 FTU/kg feed and NSP enzymes at 100 g/ton feed were either supplemented or
unsupplemented to broiler diets fed during 2-7 weeks of birds’ age. Rape seed meal was substituted to soybean meal
(SBM) at 0, 50 and 75% throughout the experiment (Exp. 1). All diets were iso-caloric and iso-nitrogenous. The
content of available P (aP) and Ca of all diets was adjusted to the levels recommended by NRC (1994). In Exp. 2,
SFM was substituted for SBM at 0, 50 and 100%. The diets were either unsupplemented or supplemented with 120
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g/ton or 600 FTU/kg of phytase and 100 g/ton of NSP enzyme. In Exp. 3, phytase enzyme at 600 FTU/kg feed was
cither supplemented or unsupplemented to the diet containing either norma! or subnormal level of CP and/or aP. In
the subnormal CP diets, 1.5% CP was reduced during 4-7 weeks of birds age, while the subnormal aP diets contained
aP only 50-55% of the control.

The result revealed that BW gain and feed intake sigrificantly decreased with the increased level of RSM
while FCR was not affected. It indicated that RSM could be substituted for SBM less than 50%. SFM could
substitute for SBM at least 50% without adverse effect on BW gain but significantly increased FCR.

The supplement of phytase and NSP enzymes did not alter the performances of broilers fed either with RSM
or SEM or the control diet. The incorporation of phytase at 5 times of the recommended levei (3,000 vs 600 FTU/
kg feed) had no harmful effect on broilers performances. However when phytase was supplemented to the
subnormal levels of aP particularly when CP level was also low, there was significant improvement on BW gain
while feed intake and FCR also tended to be improved. It could be concluded that phytase enzyme can liberate P
and/or CP which have been partially bound by phytic acid. The positive effects of phytase enzyme supplement is
more obvious in the subnormal level of aP than the normal level of nutrients. Therefore, phytase could be

recommended for partially substitute of aP and CP at about 50% and 8% respectively.
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Table 1 Chemical composition (% W/W air dry basis) of rapeseed meal (RSM) and
sunflower meal (SFM) compared to soybean meal (SBM).
RSM4" SFM" SBMZNRC, 1004)

Dry matter (DM) 094.5 80.8 89.0
Crude protein (CP) 86.5 34.0 44.0
Ether extract (EE) 0.9 1.0 0.8
Crude fiber (CF) 10.3 27.0 7.3
Ash 8.3 6.0 7.8
Calcium (Ca) 0.98 0.32 0.29
P, total (tP) 1.02 0.75 0.65
P, available (aP) 0.20 0.28 0.27
Metabolizable energy (ME, Mcalkg) 1.89" 1.85 2.23
Essential amino acids

Lysine 1.80 1.10 293
Methionine 0.68 0.70 0.65
Cystime 0.99 0.55 0.89
Threonine 1.43 115 1.81
Tryptophan 0.59 0.38 0.62
Isoleucine 1.30 1.45 2.9
Leucine 2.46 2.25 8.52
Histidine 1.10 0.85 1.15
Phenylalanine 1.54 1.60 2.27
Tyrosine 0.03 0.90 1.28
Valine 1.50 1.70 2.34

1/ Cited after Betagro Co,, Ltd data.
2/ Tangtaweewipat and Cheva-Isarakul (1998)

1Az Arscott (1986), Sch'ne et al. (1993) uav
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Table 2 Effect of feeding broilers during 7 weeks with various level of RSM (Exp. 1)
and SFM (Exp. 2) diets without or with phytase NSP enzymes."

RSM or SFM substitution for SBM (%) 0 50 75 100 Mean
Enzyme supplement®
Exp.1 (RSM)
Body weight gain (kg) - 2.07 1.91 1.82 - 198
+ 2.07 1.99 1.86 - 1,97
Mean 2.07a 1.95b 1.84¢ - (0.01)
Feed intake (kg) - 4.69 4.34 4.22 - 4.42A
- 4.67 4.50 4.32 - 4.608
Mean 4.68a 4.42b 4.27¢ - (0.02)
FCR - 2.27 227 ) 232 - 2.29
+ 2,26 2.27 232 - 2.28
Mean 2.27 2.27 2.32 - (0.01)
Exp. 2 (SFM)
Body weight gain (kg) - 1.68 1.69 - 1.61 1.66
- 1.70 1.71 - 1.60 1.67
Mean 1.69a 1.70a - 1.61b (0.01)
Feed intake (kg) - 3.85 4.10 - 4.10 4.05
- 4.03 4.18 - 4.01 4.07
Mean 3.09 4.14 - 4.08 (0.02)
FCR - 2.36 2.43 - 2.556 2.44
- 2.37 244 2.51 2.44
Mean 2.37a 2.445b - 2.53¢ (0.01)

a-c, A-B Means within a row or a column, respectively, with different supesscripts are significantly different (P< 0,05)

Values in parentheses show SEM. No significant interaction was found belween dietary level and enzyme supplement.

u

In both experiments, mortality rate was between 0-3.3%

" Supplemented without (-) or with (+) 3000 FTU/kg phytase or 100 g NSP/ton feed in Exp | and 600 FIU phytase/kg

plus 100 g NSP/ton feed in Exp 2, respectively.
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Table 8 The design of experiment 1, 2 and 8.
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0.21% Tu¥e1y 1-3 uag 4-7 Flad nie
fimtlu 55 uay 50% YeanguAILAN MUMAY
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RSM or SFM substitution for soybean meal (%)

Exp. 1
Rapeseed meal (RSM) 0 50 75
Phytase + NSP enzyme" . - r z =
Treatment No. 1 3 4 6
Exp. 2
Sunflower meal (SFM) 0 50 100
Phytase + NSP enzyme" C . —
Treatment No. 1 3 4 5 6
Exp. 8
aP level” Normal Low
CP level® Normal Low Normal Low
Phytase enzyme" - - . -
Treatment No. 1 2 4 8

1/ - = without enzyme supplement; + = with cnzyme supplement

2/ aP level : Normal = 0.45% during 2nd- 3rd week and 0.42% during 4th- 7th week of birds’

age; Low = 0,25% and 0.21% during both periods, respectively.

3/ Normal CP ievel = 20 and 18% during week 4-6 and 7 of birds' age; Jow = 1.5% less

than the normal level.
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Table 4 Effect of feeding broilers during 6 weeks with various level of CP and aP diets
without or with phytase (Exp. 8).

aP level” Normal Low Mean of
CP level” Normal Low Normal Low phytase suppl.
Enzyme supplement”
Body weight gain (kg) - 209a 206a 1906DH 194 Db 2.01
+ - 211a 213a 2.08 a 2.11
Mean 2.09 2.09 2.05 2.01 (0.01)
Mean of aP level 2.09 2.08
Feed intake (kg) - 412ab 4.12ab 398 ab 8.98 ab 4.04
+ - 4143 4llab 4.10ab 412
Mean 412 4.13 4.05 4.02 (0.02)
Mean of aP level 413 4.04
FCR . 1972 2.00a 208a 2.08 a 2,01
+ - 196a 1988Db 197 a 1.95
Mean 1.97 1.98 1.98 2.00 (0.01)
Mean of aP level 1.08 1.99

ac Means within a row or a column, with different superscripts are signigicantly different (P < 0.05).

Values in parentheses show SEM,

Y Contained 0.45 and 0.42% aP in the normal groups, and 0.25 and 0.21% 4P in the lowgroups during 2nd- 3rd and 4th- Tth week
of birds’ age, respectively.

Normal groups contained 20 and 18% CP, while the other (low groups) was 18.5 and 16.5% CP during 4th- 6th and 7th week of
birds’ age.

Supplemented without (-) or with (+) 600 FTU/kg phytase in the diet.
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Table 5 The improvement of performance of 7 week-old broilers fed diets containing
normal CP and aP content, enzyme supplement, and normal or low aP with or

without enzyme supplement.

BW Fl FCR
kg % imp” kg % imp kgkg % imp

Control (Normal CP & aP) 2.00 4.12 1.87
Effect of phytase supplement2/

« without phytase 1.09 4.01 2.02

- with phytase 211 6.0 412 2.7 1.95 3.5
Effect of aP level2/

- normal aP content 2,09 413 1.98

- low aP content 2,08 .29 408 24 199 .05

Effect of aP level and phytase supplement”
- normal aP level

- without phytase 2.08 412 2.00
- with phytase 2.11 2.4 414 056 196 2.0
- low aP level
- without phytase 196 3.05 2.08
- with phytase 211 8.2 411 4.1 1.95 8.9
Effect of CP level”
- normal CP content 2.05 4.05 1.98
- low CP content 205 O 407 05 199 .05

Effect of CP level and phytase supplement®
- normal CP content and low aP

- without phytase 1,06 8.08 2.08

- with phytase 2.18 8.7 4.11 83 1.98 4.9
- low CP and normal aP content

- without phytase 2.08 4.12 2.00

- with phytase 211 2.4 4.14 05 = 186 2.0
- low CP and low aP content

- without phytase 1.04 3.08 2.08

- with phytase 2.08 7.2 410 43 1.97 3.0

" 6 improvement from the groups without enzyme supplement or sub-normal nutrient level.
¥ The control group was not calculated.
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