NavassraunAatdauluaIvsiasueulvllinanaaussausnisuanlnile

(Effects of Calcium Levels in Diets with Phytase Enzyme on Broiler Productive Performance)
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Amerah et al. (2014) ﬁﬁﬂﬂiLgﬂﬂiﬁLﬁ/@LWﬂﬁiﬁ’lﬂﬁui Ross 308 818 1 Ju 371u3u 384 #3 laenis
@sueulagdllina 2 seaU 0 wag 1000 FTU/Kg 01115 astasy Ca luseau 1.43, 2.14, 2.86 uag 3.57 111
v94 Phosphorus figasls nuitlungumeassiilsifimsiaiueuluilwnalusmsiviinunisiuldanasn
sefu Ca iy (P<0.0001) Fsldnaduienfuiunsdfiaiueulsdimnaluemns (Table 1) Ssaonndos
iU Kim et al. (2017a) ﬁﬁwmsmaauﬁymidLﬁaﬂamwmawﬁuﬁ: Ross 308 81¢ 1 T 9713w 2100 67 1Ju
a1 21 Tu laelasu Ca S8AU 6, 7, 8, 9 wag 10 n./nn. 81113 uagtasuteulsilluina 1000 FTU/kg 81113
ynngumMIvanes wuimsiuanasduuuadunss auseduniaedy Ca fnntu (P<0.01) Tuvasfl Kim et
al. (2017b) ¥nsveaendeslridenaznaansiug Ross 308 S1uau 1800 f tunan 35 Tu lnewadu Ca
5¥AU 4, 5, 6, 7, 8 wag 9 n./nN. 811113 waziasuieuleyilning 1000 FTU/kg 91%1500N4 1IN5804

Uunaunsiulalaunneneiu (P=0.82) agulaindllewasy Ca lussAuiiinduagyilivsunanisiulaanas
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NsAURIMSVRIERIanas (Goodrich et al., 1985)
Table 1. Effect of varying dietary Ca:available P (AvP) ratios and microbial phytase on the weight gain (g/bird),
feed intake (g/bird), and feed conversion ratio (g/g) in broilers fed a corn/soy-based diet (5-21 d posthatch)’

ltem Phytase (FTU/kg)  Weight gain Feed intake  Feed conversion ratio
Ca:AvP ratio
1.43 0 614 819 1.337
2.14 0 589 791 1.345
2.86 0 500 687 1.375
3.57 0 404 596 1.482
1.43 1,000 679 862 1.269
2.14 1,000 688 877 1.274
2.86 1,000 650 854 1.316
3.57 1,000 607 745 1.234
SEM? 9.0 24 0.04
Main effect
Ca:AvP ratio
1.43 646 841 1.303
2.14 639 834 1.309
2.86 575 770 1.345
3.57 496 670 1.358
Phytase (FTU/kg)
0 572 723 1.384
1,000 658 834 1.273
P<
Ca:AvP <0.0001 <0.0001 0.1164
Phytase <0.0001 <0.0001 0.0003
Ca:AvP x phytase <0.0001 0.0176 0.0406
Ca:AVP (linear)® <0.0001 <0.0001 <0.0001
Ca:AvP (quadratic)® 0.0077 0.0141 0.1088

'Each value represents the mean of 6 replicates (8 birds per replicate). FTU = phytase units.?Pooled
SEM.?Orthogonal polynomial contrasts were used to assess the significance of linear or quadratic
models to describe the response in the dependent variable to Ca:AvP level with or without added
phytase.

Source : Amerah et al. (2014)
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Amerah et al. (2018) wuindadaulunisli Ca wndurildnsesgivinanasdunuadunss
(Table 1.) Hedenndasiu Kim et al. (2017a) finsiasaivTnanasdumidunsaguiy (Table 2. Turaed
Kim et al. (2017b) wui1dns1n1sasaAvlannngunIsnaaesliunnaieiu Jeaguladdnsinisasydule
anaafuuundunssmusydiu Ca Aldifnntudesain Ca way P fnadonisgadudatuuasiy Unfidadiu
Ca:P 507 2.5 :1 (U5807n3, 2560) f1ilsedu Ca innnAuazannisgaduas (rving, 1964) ¥ilsiinng

WwigAulnanasdunuiidunse (Kim et al. 2017b)

Table 2. Effect of dietary Ca concentrations in phytase-containing diets on growth performance of

starting broiler chickens during 21-d experiment.

Dietary Ca concentrations (g/kg) P-value
ltems 60 70 80 9.0 100 SEM T L Q
BW gain (g)  884® 840° 815® 790° 697° 250 <0.01 <0.01 0.30
Feed intake (g)1210° 1179% 1125% 1121° 1036° 264 <0.01 <0.01 0.46
G:F® (g/kg)  736°  T712% 725%° 703 673C 10.9 <0.01 <0.01 027
Mortality (%) 29 48 57 36 50 1.07 036 037 032

¢ Means with different superscripts within a column in dietary treatments are different (P < 0.05).
'Data are least squares means of 6 observations per treatment. ? T = Overall effects of treatments;
L = Linear effects of increasing concentrations of Ca in diets; Q = Quadratic effects of increasing
concentrations of Ca in diets. G:F, feed efficiency (gain:feed, g/kg).

Source : Kim et al. (2017a)
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ynngunAans (P<0.0001) Fadanadaariuiy Kim et al. (2017b) wudrdnsinisasusimsidutming
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p9AUsENOUAU Ca vlnllaunsairlulguselaela (rving, 1964)



Table 3. Effects of dietary calcium concentrations in low non-phytate phosphorus diets containing phytase on

growth performance of growing broiler chickens”

Dietary Ca concentrations (g/kg) p-value
[tems 4.0 5.0 6.0 7.0 8.0 9.0 SEM T L Q
FBW (¢) 1,931 1,964 1912 1954 1,888 1,889 29.1 0.32 0.11 0.42
BWG (g) 971 1,004 951 988 924 928 32.1 0.43 0.13 0.54
FI (9) 1,684 1,691 1,669 1,710 1,660 1,694 27.6 0.82 1.00 0.93
FE (g/kg)” 577 593 569 578 556 548 14.8 032 005 042
M (%) 0.3 2.7 1.3 2.7 2.3 2.3 0.88 0.37 0.17 0.35

SEM, standard error of the mean. ¥ Data are least squares means of 6 observations per treatment. T, overall
effects of treatments; L, linear effects of increasing concentrations of Ca in diets; Q, quadratic effects of
increasing concentrations of Ca in diets. ¥ Gain to feed ratio. FBW, Final body weight; BWG, Body weight gain; FI,
Feed intake; FE, Feed efficiency; M, Mortality.

Source : Kim et al. (2017b)

Table 4. Effect of dietary Ca concentrations in phytase-containing diets on tibia characteristics of starting broiler

chickens.?
Dietary Ca concentrations (g/kg) P-value
[tems 6.0 7.0 8.0 9.0 10.0 SEM T L Q
Tibia ash (%) 52.3 54.2 53.2 53.6 53.1 0.52 0.12 0.56 0.08
Tibia Ca (%) 234 23.6 23.0 247 247 1.22 0.80 0.34 0.68
Tibia P (%) 13.1 13.6 12.2 13.6 13.1 0.49 0.27 0.97 0.76
Tibia breaking  16.9 16.4 17.8 20.9 16.0 2.50 0.58 0.71 0.44

strength (kg/cm?®)

? Data are least squares means of 6 observations per treatment. ° T = Overall effects of treatments; L = Linear
effects of increasing concentrations of Ca in diets; Q = Quadratic effects of increasing concentrations of Ca in
diets.

Source : Kim et al. (2017b)

navasszAuunadealuansiasumeulusllnmadiaifinsgn

Kim et al. (2017a) wuiunaidesluemsiieduoulesilvmarieidnszgn liunnssiunsadiann
NENN1TMAREs lWULFEITU Kim et al. (2017b) wu inszgnlsiunnsinsiumsadfiiuieniu Tuvasd
Amerah et al. (2014) wuin iile Ca Lﬁm%uLﬁwﬂizQﬂamaq 5o Ca eueulwsllvling 0 FTU/kg 8113 1
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wsaanszgndndudesdiviunn Ca snTuiofiuinanszgnissdiaruunnsaiiu (Kim et al. 2017b)
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Table 5. Effect of varying dietary Ca:available P (AvP) ratios and microbial phytase on energy digestibility (%),
phytate degradation (%), Ca and P digestibility (%), and bone ash (%) of broilers fed a corn/soy-based diet’

Phytase Gross energy Phytate Ca P Bone
(FTU/Kg) Digestibility Digestibility Digestibility Digestibility Ash
ltem (%) (%) (%) (%) (%)
Ca:AvP ratio
1.43 0 67.4 51.4 53.8 61.5 43.9
2.14 0 64.6 40.4 50.4 52.5 41.1
2.86 0 66.8 437 54.9 55.3 39.3
3.57 0 65.8 39.8 61.8 51.2 38.0
1.43 1,000 74.6 88.4 56.1 80.4 45.1
2.14 1,000 74.1 75.2 40.7 72.4 47.6
2.86 1,000 69.7 76.2 49.3 67.6 48.6
3.57 1,000 73.9 75.9 58.6 67.6 46.8
SEM? 1.5 2.6 2.2 2.2 0.7
Main effect
Ca:AvP ratio
1.43 71.0 69.9 55.0 71.0 44.5
2.14 69.4 57.8 45.6 62.5 aa4.4
2.86 68.3 59.9 521 61.5 439
3.57 69.9 57.9 60.2 59.2 42.4
Phytase (FTU/kg)
0 66.2° 43.8° 55.2 55.1 40.6
1,000 73.1° 78.9° 51.2 71.9° 47.0
P-value
Ca:AvP 0.3795 0.0006 0.0932 <0.0001 0.005
Phytase <0.0001 <0.0001 0.1676 <0.0001 <0.0001
Ca:AvP x phytase <0.6935 0.7821 0.6362 0.2759 <0.0001
Ca:AvP (linear) <0.1514 0.0003 0.0613 <0.0001 0.0268
Ca:AvP (quadratic) 0.1514 0.0059 0.0016 0.0568 0.2950

? bMeans in a column not sharing a common superscript are different (P < 0.05). 'Each value represents the mean
of 6 replicates (8 birds per replicate). FTU = phytase units. Pooled SEM. *Orthogonal polynomial contrasts were
used to assess the significance of linear or quadratic models to describe the response in the dependent variable
to Ca:AvP level with or without added phytase.

Source : Amerah et al. (2014)



Table 6. Effects of dietary calcium concentrations in low non-phytate phosphorus diets containing phytase on

tibia characteristics of growing broiler chickens”

Dietary Ca concentrations (g/kg) p-value?
lterns 4.0 5.0 6.0 70 80 9.0 SEM T L Q
Tibia ash (%) 521 520 527 514 525 533 0.47 013 013  0.18
Tibia Ca (%) 425°  464° 49.7° 47.6™ 484°° 484  1.08 <0.01 <0.01 <0.01
Tibia P (%) 26.0° 278" 288" 288" 292° 290 044 <0.01 <0.01 <0.01
Tibia bs (kg/cm? 20.4 195 223 201 237 220 1.87 060 024 097

SEM, standard error of the mean.  Data are least squares means of 6 observations per treatment. ? T, overall
effects of treatments; L, linear effects of increasing concentrations of Ca in diets; Q, quadratic effects of increasing
concentrations of Ca in diets ™ Means with different superscripts within a row are different (p < 0.05).

Source : Kim et al. (2017b)
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