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ABSTRACT This study was conducted to investigate the effect of dietary silicate based complex mineral (SCM) on the
performance of broiler chicks. Four hundred fifty one day old Cobb x Cobb broiler chicks were fed with commercial diets at
0%, 0.05%, 0.10%, 0.15% and 0.20% SCM with five replicates for five weeks. Weight gain, feed intake and feed conversion
were measured weekly, and blood composition, immunity and meat quality were evaluated at the end of experiment. During
overall period weight gain in chicks fed diet containing 0.1% SCM was significantly increased as compared with that of control
(»<0.05). Feed intake showed no consistency among the treatments. Feed conversion appeared to increase in the chickens fed
with SCM addition diets during prestarter period. Albumin, glucose and other blood parameters related to chicken health
tended to improve at the level of 0.05% SCM addition treatments. Drip loss in breast meat was significantly decreased in
more than 0.05% SCM addition (p<0.05). The expression of IL-2 (Interleukin-2) in blood increased significantly in the chickens
fed with SCM of 0.05% or 0.10% level than other treatments (p<0.05). The optimum SCM concentration for commercial dietary
supplementation for improving broiler performance and other health-related parameters was 0.10%.
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Table 1. Component and composition of basal diet in broilers

Ingredient Pre-starter ~ Starter ~ Grower
Comn 51.93 57.68 60.66
Soybean meal 37.51 26.87 18.08
Corn gluten meal - 4313 6.384
Wheat 3.000 5.000 5.000
Wheat bran - - 3.000
Soybean oil 2.500 2.000 3.000
Limestone 1.524 1.277 1.429
DCP 1.700 1.807 1.321

Salt 0.398 0.390 0.388
Lysine 0.291 0.349 0.443
Methionine 0.166 0.103 0.084
Vitamin premix" 0.100 0.100 0.100
Mineral premix’ 0.100 0.100 0.100

Total 100.000

ME (kcal/kg) 3,050 3,100 3,200

CP (%) 23 21 19
Calcium (%) 1.100 1.000 0.950
cfmhf)ﬁﬁin Lysine (%) 1450 1250 1120

Methionine (%) 0.517 0.454 0.421
Sodium (%) 0.180 0.180 0.180
Available P (%) 0.450 0.450 0.350

Contains per kg: vitamin A, 12,000 IU; vitamin Ds, 5,000 IU;
vitamin Kj, 3 mg; vitamin B;, 2 mg; vitamin B,, 6 mg; vitamin
B¢, 4 mg; vitamin By, 25 mg; biotin, 0.2 mg; folic acid, 0.2 mg;
niacin, 70 mg; pantothenic acid, 20 mg.
2 Contains per kg; Cu, 20 mg; Co, 0.5 mg; Fe, 50 mg; I, 1,300 mg;
Mn, 120 mg; Se, 0.3 mg; Zn, 100 mg.
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HE ato] S A4 1 mLE Eeletiith A ele

GC-MSD(6870N-5973, Agilent, USA)S o] &3} 1, ZH &
Fused silica capillary column(100 m x 0.25 mm x 0.2 um film
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S AREEF o™, split ratio 10:1 2 ko] flame ionization



Lim et al. :

detector(FID)Z 43 3}5ith.

5) & W Interleukin-2(IL-2)2} Interleukin-6
(IL-6) &
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Japan) & ©]-8-3lo] =731t} RNA 500 ng= 65CollA] 55
7t 7k 171 5, ReverTra Ace® qPCR RT 7] E(Toyobo, Ja-
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PCR 7| o2 IL-2¢} IL-69] 34t Tz S4 kvt
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AUk AFEAF F At d3do] gllen, AlE s

Table 2. Primer used for the quantitative real-time PCR

Cytokines Primer sequence
Forward 5-GCTAATGACTACAGCTTATGGAGCA-3’
2 Reverse  5-TGGGTCTCAGTTGGTGTGTAGAG-3
L6 Forward 5-AAATCCCTCCTCGCCAATCT-3

Reverse  5’-CCCTCACGGTCTTCTCCATAAA-3
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Table 3. Effect of feeding SCM on performance in broilers

Treatment (%) Body weight (g) Weight gain (g) Feed intake (g) Feed conversion

Pre-starter (0~1 week)

0 205.63 162.82 183.38 1.126
0.05 210.67 167.72 180.22 1.075
0.10 209.68 166.69 178.42 1.070
0.15 207.56 164.36 181.78 1.106
0.20 208.11 165.08 180.69 1.095
SEM 0.84 0.83 1.17 0.007

P value 0.38 0.38 0.76 0.090

Starter (2~3 weeks)

0 896.06 690.43 1,041.92 1.509
0.05 921.87 711.21 1,045.50 1.471
0.10 919.97 710.29 1,039.00 1.463
0.15 909.18 701.63 1,044.57 1.489
0.20 901.57 693.46 1,045.19 1.507
SEM 3.54 3.33 5.98 0.009

P value 0.08 0.16 1.00 0.410

Grower (4~5 weeks)

0 1,847.87° 951.81 1,788.64 1.880
0.05 1,887.62% 965.74 1,778.66 1.842
0.10 1,923.70° 1,003.73 1,823.05 1.818
0.15 1,896.95% 987.11 1,764.36 1.786
0.20 1,857.95 956.38 1,737.59 1.816
SEM 8.21 7.73 17.45 0.013

P value 0.01 0.16 0.65 0.200

Total (0~5 weeks)

0 1,847.87° 1,805.06° 3,013.93 1.670
0.05 1,887.62% 1,844.67° 3,004.38 1.629
0.10 1,923.70° 1,880.71° 3,040.47 1.617
0.15 1,896.95% 1,853.09% 2,990.70 1.614
0.20 1,857.95° 1,814.92° 2,963.47 1.633
SEM 8.21 8.20 16.62 0.009

P value 0.01 0.01 0.70 0.260

*» Value with the same letters in the row are significantly different at 5% level.
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Table 4. Effect of feeding SCM on serum composition in broilers

Treatment ALBY CHOL? Glucose AST? ALTY HDLY Protein TG®
(%) (g/dL) (mg/dL) (mg/dL) (IU/L) (IUL) (mg/dL) (gdL) (mg/dL)
0 1.50° 172.00 297.69" 206.14 2.58 113.93 3.93 135.61°
0.05 1.60° 185.91 292.19° 24537 2.09 126.09 4.09 90.42°
0.10 1.41° 172.38 302.42 237.56 2.41 118.23 3.57 109.25%
0.15 1.41° 176.90 313.82° 240.73 2.46 120.12 3.67 136.19®
0.20 1.41° 181.33 336.51° 215.63 3.42 116.90 3.64 163.72°
SEM 0.02 3.02 3.89 13.02 0.21 1.56 0.08 727
P value 0.01 0.57 <0.01 0.87 0.35 0.14 0.24 0.01

7 Value with the same letters in the row are significantly different at 5% level.
D" Albumin, ? Cholesterol, ¥ Aspartate amino transferase, ¥ Alanine amino transaminase, > High density lipoprotein cholesterol, ® Trigly

cerides.
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Table 5. Effect of feeding SCM on meat quality in broilers

H)slo] AR eHA Skth(p<0.05). ZejtEe Balaad A
7Rl A 6.17~7.09%24 2T 7.17%°) H]ete] e

B Belom, Ave & Frkehs e B3I Mallek
et al.(2012)2 zeolite = 1% H7FolA Al&<] waAd
AgE F7IRR By ST S13a, Choi
(2005)% T SAle] HEZEA 5% H7FrTolA B
ol ok 7% STt ekt ol gk dad = & A
TAZS} FARIA L, oA B AlE W o] 3} msh
9 8h(Underwood et al., 1999)3} 4t FE49o] & &2
2 g2 5 F5EA 7] (Baerlocher et al., 2007)E Ao
2 AIREAT & 72, S55EE 0.20% H7FolA
71 AR E QAT 0.10% H7F- BAZEQ Aol 7t f19le

22 AS FERAE A e FEde] e A%

Treatment Color (CIE) Drip loss Cooking loss Shear force
(o) Pt Brightness (L)  Redness (a)  Yellowness (b) (7o) (o) (kef)

0 5.71 51.76 2.69 4.52 2.29° 7.17 2.02
0.05 5.78 52.55 2.73 5.59 1.72% 6.17 2.36
0.10 5.78 52.03 2.45 5.20 1.46° 6.89 2.10
0.15 5.76 52.63 332 542 1.66° 6.91 245
0.20 5.75 50.21 2.90 5.42 1.39° 7.09 2.61
SEM 0.01 0.52 0.14 0.22 0.10 0.22 0.10

P value 0.94 0.61 0.56 0.62 0.03 0.64 0.31

** Value with the same letters in the row are significantly different at 5% level.
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742241719, Oleic acid(C18:1 n-9)2 Z7IA171 B2 A% v e :
BEAYL FFE SN Hash FUG RS
e 3, EX SRR Ao BAE e & 297
= F8 7]l &3F=tl(Weber, 2001; Barroeta, 2007), ~L 1.5 ’ b
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Fig. 1. Effect of feeding SCM on expression of IL-2 and IL-6
5. &l Lf [L-22t IL-6 &S in blood of broilers.

Table 6. Effect of feeding SCM on fatty acids (%) in breast meat of broilers

Treatment ) . Clé:l . CI81 C18:2 Cl183 (C20:1 C20:4 C22:6 D 2) 3) 4 UFA/
%) C14:0 C16:0 0-7) C18:0 ®9) (m6) (6 ®9) (m6) ([03) MUFA” PUFA” UFA SFA SFA

0 0.79 24.68 578 974 41.03® 1616 024 076 058 024 4757 1722 64.79° 3521% 1.84®

005 082 2448 614 872 4132® 1697 025 071 042 017 4817 17.81  6598° 34.02" 1.96™
010 073 2297° 544 909 4301° 1680 026 076 064 031 4921 1800 67.22° 32.78" 2.05°
0.15 0.80 2496 596 879 4044® 1738 017 081 051 019 4721 1824 6545 3455 1.90°
020 076 2546 564 1013 3844° 1767 022 075 064 029 4483 1883 63.66° 3634 1.76"

SEM 002 026 019 036 0.56 031 0.02 002 005 002 0.66 0.36 0.41 041 0.03

P value 057 001 0.84 070 0.05 063 066 058 055 031 0.32 0.74 0.05 0.05 0.05

*» Value with the same letters in the row are significantly different at 5% level.
" Monounsaturated fatty acid, ? Polyunsaturated fatty acid, ¥ Unsaturated fatty acid, ¥ Saturated fatty acid.
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