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SUMMARY

This experiment was carried out to evaluate biological availability of Ca and P in 4 diffe-
rent sources of tricalcium phosphate in young chicks.

One hundred and twenty five-day-old male Single Comb White Leghorn chicks (10 treat-
ments X 3replication X 4chicks) were used in trial 1 and 2, respectively, for 12 days of feeding
period.

Trial I was to evaluate the availability of phosphorus in the supplements, Standard puri-
fied diets were prepared to supply 0.07, 0.14 and 0.21%P using a mixture (1 : 1) of NaH,PO
¢« and KH,PO, as the reference Phosphorus sources.

Bone breaking strength of the tibia determeined by an Instron instrument appeared ina-
dequate to be used as a criterion due to very high variations of the measurement within
a treatment. Thus, tibia bone ash content was utilized as a criterion to evaluate th biological
avilability of phosphorus in the supplements. The levels of the bioloical availability of the
four different sources of dicalcium phoshate were 77.1, 91.0, 964 and 95.5%, respectively,
and those of the three tricalcium phosphate sources were 94.1, 95.0 and 99.5%, respectively.

Trial 2 was to determeine the levels of Ca biologically available in the supplemants. Sta-
ndard purified diets were made to supply 0.2, 0.3 and 0.4% Ca using CaCo; as the reference
calcium source. When bone ash content was utilized as a criterion for the availability,the le-
vels of calcium biologically available to the chicks were 78.3, 234.1, 87.6 and 244.5%, respec-
tively, for the 4 different sources of dicalcium phosphate and 99.5, 84.0 and 101.5%, respecti-
vely, for the 3 different sources of tricalcium phosphate. The observation that two calcium
sources appeared to be utilized with an unusual efficiency can hardly be explained at this
moment. When they were revaluated on the basis of body weight gain, the availabilities of
the four sources of dicalcium phosphate were 89.2, 58.2,.104.1 and 103.1% and of the three
triclcium phosphate were 112.6, 106.0 and 96.3%, respectively.
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Table 1. Formulation of Experimental Diet ( Trial I)

Dietary Phosphorus levels, %

. DiCa - P diets TriCa - P diets
Ingredients Standard diets A B C D E F G
0.07 ~0.14 0.21 0.21 0.21
CaCO,!) 2.3 2.3 2.3 .5 1.3 1.6 1.5 1.4 1.4 1.1
NaKp? 0.3 0.6 0.9 - - - - - - -
DiCa-P
A - - - 1.2 - - - - - -
B - - - - 1.4 - - - - -
c - - - - - 1.2 - - - -
D - - - - - - 1.2 - - -
TriCa-P
E - - - T 1 S
F - - - - - - - - 1.1 -
G S T &
Glucose ¥ . 63.5 63.2 62.9 63.4 63.4 63.3 63.4 63.6 63.6 63.7
Constant mixture 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Composition of Constant mixture, %
Soyprotein, isolated ¥ 24.0
Corn oil ®) 3.0
a- Cellulose §) 3.0
DL - methionine 7 0.5
Chotne chloride ® 0.2
Mineral mixture®) 3.0
Vitamin mixture '°) 0.2
33.9

1) G.R. grade ; B BUS{LBEA &it
2) NaH, PO, (G.R.grade; BA& MIE{LBER&i ) ; KH,PO, (G.R.grade; H % MEBHELEMH =1:1
3) Ad T B F4384F
4) Supra 620,Ralstone Purina, St. Louis
5) AE 4F 24 F4s4
6) Sigma chemical Co., St. Louis
7) Sigma chemical Co., St. Louis
8) E. Merck, Darmstadt
9) The mixture contains the following per kg premix; MnCOj; 55mg, MgSO, - TH,O 600 »g ,
FeSOq » TH,0 80 =g, CuCl; « 2H, O 4=z ,ZnCO; 40 =g, KI 0.35=g, Na; MoO, 2H,0 39=g,
Na,SeQ, 0.1 =g, CoCl, -6H,0 021 =g, HBOs 1.58 ¢, NaCl 1,500 =g , KHCO; 2, 000 =g
10) The mixture contains the following per k¢ premix Thiamin HCI 100=g, Nicotinamide 100=¢,Ribofla -
vin 169, Pantothenate 20##, Pyridoxine HC! 6.0 %4, Biotin (2%) 30wy, Folic acid 40%%, Inositol 100 =7,
PABA 2.0®#, Vit .B;; 0.02 =g, Menadione 5 ®¢, Ascorble acid 250=¢, Vit . A 10,000 I.U.,
Vit.Dj3 1,000.C.U, a- tocopheryl acetate 20 I.U
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Table 2. Formulation of Experimental Diet( Trial ll)l)

Dietary calcium levels, %
: . DiCa - P diets TriCa - P diets
Ingredients Standard diets A B C ) E 7 G
0.2 0.3 0.4 0.4 0.4
CaCO3 0.5 0.7 1.0 - - - - - - -
Na KP 2.5 2.5 2.5 1.3 1.6 1.2 1.4 1.5 1.5 1.5
DiCa - P
A - - - 1.6 - - - - - -
B - - - - 1.4 - - - - -
C - - - - - 1.7 - - - -
D - - - - - - 1.5 - - -
TriCa-P

E - - - - - - - 1.3 - -
F - - - - - - - - 1.3 -
G - - - - - - - - - 1.3
Glucose 63.1 62.9 62.6 63.2 63.1 63.2 63.2 63.3 63.3 63.3
Constant mixture 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9 33.9
Total 100.0 100.0 100.0 100.0 100.0 100.0 1060.0 100.0 100.0 100.0

Composition of Constant mixture, %

Soyprotein, isolated 24.0

Corn oil 3.0

a- Cellulose 3.0

DL - methionine 0.5

Choline chloride 0.2

Mineral mixture 3.0

Vitamin mixture 0.2

33.9
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Table 3. Contents of calcium and phosphorus
in various sources of dicalcium pho-
sphate and tricalcium phosphate

Sources gzl‘::t:l:; of gg:;‘;;:; Remars")

DiCa- P % %

A 25.68 18.07 Domestic

B 30.37 14.36  Domestic

C 23.35 16.54 Japan

D 26.75 17.50 Taiwan
TriCa -P

E 32.87 17.63 Domestic

F 33.30 18.31  Domestic

G 33.26 17.42 Japan

1) Origins of the sources. All sources are
from different manufacturers.

Table 4. Feed intake and body weight gain
of chicks fed the diets containing
various levels and sources of phos-
phorus( Trial 1)

Feed Body Feed /
Treatments intake weight gain Gain
§/bird &/ bird
P levels in
standard diets, %
0.07 121.7a 66.9 a 1.83a
0.14 152.0bcd 88.6 bc 1.72a
0.21 160.0cd 95.7 ¢ 1.60a
DiCa- P diets
A 137.9b 8.8 b 1.65a
B 145.0bc 85.4 b 1.70a
C 154.9bcd 92.7 bc 1.67a
D 163.4d 86.2 bc 1.90a
TriCa- P diets
E 148.7bcd 89.9 bc 1.66a
F 156.0cd 9.4 bc 1.73a
G "161.7¢cd  ®.4 bc 1.76a
Coefficient of
variance, % 6.16 6.03 8.14

Each datum is a mean of 12 chicks.

Means with a common supercript are not
significantly different(P { 0.05).

Initial body weight per bird was 38.71 +0.13¢.
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Table 5. Bone breaking strength , contents of ash, Ca and P in bone or bone ash from chicks fed
- * the diets containing various levels and sources of phosphorus ( Trial 1)

Treatments ?u.o:: g‘:l:ealdng Contents in tibia Content of ash
- Ash Ca P Ca P
P levels in standard diets,% ks % % % % %
0.07 2.19 a 33.8 a 8.9a 6.3 a 25.7 a 18.6 a
0.14 2.77 ab 40.4 b 10.9ab 7.4 b 27.0 a 18.2 a
0.21 3.41 Db 46.7 ¢ 12.4 b 8.5 cd 26.5 a 18.3 a
DiCa - P diets
A ‘ ' - 35.3a 10.8ab 6.3 a 29.9 ab 17.5 a
B 2.93 ab 42.3 bc 15.4 ¢ 7.6 be 43.8 bc 17.9 a
C 2.89 ab 44.8 be 15.5 ¢ 8.7d 34.1 bc 19.4 a
D 3.08 b 4;1-4 be 18.2d 8.2 bed 40.9 d 18.4 a
TriCa- P diets
E 3.12 b 43.7 be 16.5¢cd 7.5 be 37.7cd 17.2 a
F 3.23b 44.1 be 17.0 ¢d 7.7 bed 39.0 cd 18.0 a
G 2.86 ab 45.1 bc 17.3 cd 7.9 bed 38.4 cd 17.5 a
Coefficient of variance,%  25.85 5.78 10.22 7.11 8.53 4.70

Each datum is a mean of 12 chicks,

Means with a common superscript are not significantly different ( P{0.,05).
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Table 6.Feed intake, body weight gain of chicks
fed the diets containing various levels and
sources of calcium ( Trial 2)

Feeg bodyh Fegd /
intake weight ain
Treatments lg / bird gaing
g/ bird
Ca levels in
standard diets, %
0.20 142.3a 74.7a 1.91 ab
0.30 161.8a 89.3 abc 1.82 abc
0.40 168.0a 93.9bc 1.79bc
DiCa - P diets
A 163.3a 87.6abc 1.86 abc
B 159.4a - 8l.4ab 1.97a
C 160.02 93.8bc 1.70c
D 166.2a 92.4bc 1.80 abc
TriCa- P diets
E 164.5a 97.9c¢ 1.96 ¢
F 166.4a 97.5¢ 1.71 ¢
G 163.3a 94.7bc 1.73c¢
Coefficlent of 604 910 5.00

variance , %

Each datumis a mean of 12 chicks.

Measns with a common supercript are not
significantly ditfecent (P { 0.05).

Initial body weight per bird was 38.72+0.294
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Figure 2. Availability of calcium in various
sources of dicalcium phosphate and
tricalcium phosphate estimated with
graded levels of CaCO; as a standard
( Triat 2)

Table 7. Bone breaking strength, contents of ash, Ca and P in bone or bone ash from chicks
fed the diets containing various levels and sources of calcium ( Trial 2)

Boene Contents in tibia Contents of ash
Treatments :;:l’;‘&g Ash Ca P Ca P
kg % % % % %
Ca levels in standard diets, %
0.2 2.96 ab 42.6 a 15.3 be 7.6 a 36.0 cd 17.9 ab
0.3 2.72 ab 46.1 b 17.5 cde 8.4 ab 38.0d 18.3 be
0.4 3.12b 48.1 b 21.2 f 8.9b 44.1 e 18.1 be
DiCa - P diets .
A 2.66 ab 45.0 ab 15.9 bed 8.5ab 35.6 bed 19.0 c
B 2.83 ab 4.7 18.5 e 11.2 ¢ 28.4 a 17.3 a
Cc 2.96 ab 46.1 b 13.8ab 8.3 ab 29.9 abc 17.9 ab
D 2.54a 60.7 ¢ 17.8dc 11.2¢ 2945 ab 18.5 be
TriCa- P diets )
E 2.73 ab 47.5 b 14.1 ab 8.3 ab 30.1 abe 17.7 ab
¥ 3.24 b 46.5 b 12.6 a 8.3 ab 28.9 a 18.0 ab
G 2.47 a 48.5 b 14.3ab 8.6b 29.4ab  17.6 ab
Coefficient of variance, % 19.15 3.77 8.07 5.60 10.24 2.60

Each datumis a mean of 12 chicks,

Means with a common supercript are not significantly diferent ( P ¢ 0.05). -
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