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Effects of Dietary Supplementation of Silicate Mineral (Vita2000®) on Growth Performance and
Intestinal Microflora in Broiler Chicks

S. M. Ahn, S. C. Shin, S. S. Park, S. J.You,Y.RKim,E.J.Kim,B.KAhnandC.W.Kangf
Animal Resources Research Center, College of Animal Husbandry, Konkuk University

ABSTRACT This experiment was conducted to investigate the effects of dietary Vita2000 on growth performances and
immune response in broiler chickens. One-day-old male chicks were fed diets containing 0, 0.5 and 1% Vita2000 (with or
without antibiotics) for 5 wks. There were no significant differences in daily weight gain among the treatments, but feed intake
in 1% Vita2000 groups (T3 and T4) were significantly lower than control (P<0.05). The relative abdominal fat weigh: and
the level of crude fat in leg meat on groups fed diets containing 1% Vita2000 (T3 and T4) were significantly decreased as
compared to those of control (P<0.05). The content of cholesterol in leg meat was not affect by dietary treatment. The
intestinal total microbes, Coli form, Lactic acid bacteria and Salmonella spp. from bird fed 1% Vita2000 diets was significantly
reduced compared to those of control. The production of IB antibody in chicks fed diet containing 0.5% Vita2000 was
significantly higher than that of control groups. The overall results indicate that dietary Vita2000 may be a valuable alternative
to antibiotics for optimizing growth performances, particularly for reducing the abdominal fat of broiler chicks.

(Key words :

M E

gAA e B daire thFe Haizt dAE A
3l A= AA 9 FFLY 5 B o8 £&Y A
agla WEFEAA v f vidET 2EE B9l
2ol kS vtk deiA 9T Wenk, 2000). 121} t}
B TR GAAE £ o) 2 A AgFoRA F
A ) N o] 71T 28 ) Bl o3 AR
Aol zhp wkgo] EARe] A|7|EHA(Linton et al, 1977
Solomons et al., 1978), SHAFA| A1-8-2] A @ FX]|7} &ty
3 itk wetA H7sS AT A Al giAkE 2]
23N = 3lE 71 AR 59 vE BEEE e

2 8te 77 A AT EokgA Fale] Roka ¢

w3 530 158 Bge) gloiA vl JEAe]

v}

4?_] __7‘,‘-_}\

Vita2000, abdominal fat, intestinal microflora, IB antibody, broiler chicks)

al., 1971; Scoot et al., 1976).
FAE HEA Aol H1EE BB ALk, Wl

EulE, 7123 o] et 9]

E%Oﬂ 2]k 0“491 HHoz A1 1%§§H SH-% ol

33l )& calcium bentonite (Ca BT)E et X2}
2] e BEAL @A, o)L WEA P Bkl AE 7
FA ToE AFEEHUT FEAAE AFoE B84
AR AZiE A gtov 22 MlEV|Ert ALg 3 74
BEE AMREHE olfE F2 dHyl A Al HEVe|ET} )\}-
B2 Aok AAHE S/ A o] Aol g

::

' To whom correspondence should be addressed : kkucwkang@konkuk.ac.kr



26 e

Fo (&84, 1999), 7H=2
7R
A FAIZE
A1 A ooc}:—/l\——l— =3 —,71‘1/‘174%‘:}31 BHE vk gl7] o
THQusterhout, 1967; Harms and Damron, 1973). T3k, Wl &L}
olEf] H7be 7, wiE 3 ARGl S -14*?‘ %
o] A4 Qg Fali7t B o] AR 98 B AT EY
FEA FHELE %] 54 Y E dtetet =50
Fotu o vl 9tiMiazzo et al, 2000; Ortatatli et al.,

3HH Schell et al.(1993)& o}Z
o] A Na-BTZ 1% H7}50% o] gx1E2] A
o} Mg Na®) &5 Aslr7]a

Aol 29E S F
FEe] AHEN

dA alkaline phospha-

tasee] FHL AsRA|ZIvtn Eustlom, EE3h Briggs et
al (1956) S| Na-BT2] 7} =5o] 2o gl glojA] g}
9 A9 ol ol Aotdick: ¥449 4 B

mepd 2 APAIAE S AlR U 2498 WEdelE

AR Vita20008] 7k FoA7k A D A YA HEo]
AAE GP 55 PYAE AT F A FeAS

stz dahsteek

1
4 2

Mz o 2

1. & A=

A8 1~357kR= A 7)(phase DE, 4~53% Z7)(phase
I)Z 3t NRC L78H1994)el SAs] HE A2E wig
sttt A AAlE dE&2TFE FAA FH7E A= TFINC] S}
BAA A7 2HPCIE F9lon, AT Vita2000%
0.5% #7138t Algel] FAAE FA/NTI] e H7HT2]8
Ak Vita20002 1.0% H7}s ARl gAASE FH7HT3]
T HrHT4)8t & 639 A3 A2 E A28kt Table
17} 20 A Abze] 242 JERh B AdelA] o8-8
Vita2000%2 (F)F el el FEEke Si0,, 63.30%;
ALOs, 18.30% 71} FeyOs, Ca0, Na,0 & MgO7} A% 3+
g A Folck

ZA| 22 9 Alet T
B ¥ A= Ross §-8&& Suola]2 28T 19
R 7Hi]tﬂi Nee Z38t] 244 R0 2 B 67)
Aol F 21655 Adele] RiRPER Ao X7}
TUI=E o] wix|ste] 30643t ALY AE-E A8t

gt} 7R x| Zx3zo) 7} 242t 76x61x40cm?l 187 2] &5 n]
38 84 A AolXdlN FA) Wolel g Agaart A
2 Fol7l R F4le Sake A7 wEuz U
Stk RS} B Ag el 2 A% SFAzem, A A}
F AY 713 Bk 2447 FY FES WA,

3. ZAES

1) ZHE, AR A
B AHFE F U9E 2T F oq
< AgJ3lel ZHAUT FAFL
A AFor Ausiglen, Aba 44 %m ZAFE 2
2 Alg 878 A&k

2) TA 54 =At

A% F8 A AAF Z3AY BE dehe
Ael 7 A 854 Aele] BT T 713k vl 87 A
L AR FHE ZPA90 PAF 100g F FHAQ

FFow Busgich THdal BREE 29 B9
el met AH, Dol SEET FHS
7}%—&3 2% 7k Rejo) IS TP 2K
b, 5 AL AR AT 100
2t 713k Tel %
S wE TN A

AAE

S| :
2|25 U] 1, 2ehd, 22 g2 AOAC HHE(1995)
o] 2| A —L‘?_— 33199t} Folch ¥ (Folch et al., 1957)%} AOACE
HE A7) (Adams et al., 1986; Thomson and Merloa, 1993)

235}, gas chromatography (GC, Hewlett Pac-

kard 5890 series IE Al&3dle] 28 U] ZY2HE TS
AR

4) B FE B2A

Al H 2 85 el mikgh &
7 AEFdte] WE BaEsick o) 5 EiE A o]
 Elsto] homogenizer2 A3} A7) th A @3t H]& 2 3
Hao] 4TS5 2P ANRE S 9 el % A
<7, latic acid bacteria, Coliform sp., Salmonella spp. T+&
23387l 28 F Aldol=

A}

o=

3e H8E

B

W
2
2]

o oo

i,
>
o

M

total plate agar (Difco)Z lactic



Ahn et al.: Silicate Mineral and Growth Performance

Table 1. Composition of the experimental diets(Phase D'

27

Items NC PC T1 T2 T3 T4
Yellow corn 56.78 56.78 56.78 56.78 56.78 56.78
Soybean meal 29.28 29.28 29.28 29.28 29.28 29.28
Wheat 5.00 5.00 5.00 5.00 5.00 5.00
Animal fat 3.30 330 3.30 3.30 330 330
Tricalcium phosphate 224 224 224 224 224 2.24
Fish meal 1.00 1.00 1.00 1.00 1.00 1.00
Com gluten meal 0.70 0.70 0.70 0.70 0.70 0.70
Liquid lysine 0.46 0.46 0.46 0.46 0.46 0.46
Liquid methionine 0.22 0.22 0.22 0.22 0.22 0.22
Limestone 0.36 0.36 0.36 0.36 0.36 0.36
Salt 0.26 0.26 0.26 0.26 0.26 0.26
Choline-Cl 0.08 0.08 0.08 0.08 0.08 0.08
Mineral mix* 0.14 0.14 0.14 0.14 0.14 0.14
Vitamin mix’ 0.08 0.08 0.08 0.08 0.08 0.08
Antibiotics* 0.00 0.20 0.00 0.20 0.00 0.20
Aanticoccidials 0.10 0.10 0.10 0.10 0.10 0.10
Vita2000 0 0 0.50 0.50 1.00 1.00

Calculated analysis of basal diet

Dry matter (%)
Crude protein (%)
Ether extract (%)
Crude fiber (%)
Crude ash (%)
Available P (%)
Ca (%)

Lysine (%)
TSAA (%)

TMEn (kcal/kg)

88.80

19.50
6.01
3.19
5.88
0.65
1.00
1.132
0.833

2,994

! NC=basal diet; PC=basal diet with 0.2% antibiotics; T1=diet containing 0.5% vita2000 without antibiotics; T2=diet containing 0.5%

vita2000 with antibiotics; T3=diet containing 1% vita 2000 without antibiotics; T4=diet containing 1% vita2000 with antibiotics.

? Mineral mixture provided following nutrients per kg of diet: Fe, 70 mg; Zn, 70 mg; Mn, 98 mg; Cu, 9.80 mg; I, 1.05 mg; Se, 0.24

mg; Co, 0.56 mg.

* Vitamin mixture provided following nutrients per kg of diet: vitamin A, 10,400 IU; vitamin D3, 4.000 ppm; vitamin E, 40 ppm; vitamin

K;, 2.4 ppm; vitamin By, 2.4 ppm; vitamin B;, 4.8 ppm; vitamin Bs, 4.8 ppm; vitamin B, 0.012 ppm; biotin, 0.16 ppm; niacin, 44npm;

pantothenic acid, 16ppm; folic acid, 1.2 ppm.

* Antibiotics: Colistin sulfate.
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Table 2. Composition of the experimental diets (Phase '

Items NC PC Ti T2 T3 T4
Yellow com, coarse 63.17 63.17 63.17 63.17 63.17 63.17
Soybean meal 27.78 27.78 27.78 27.78 27.78 27.78
Wheat 0.78 0.78 0.78 0.78 0.78 0.78
Animal fat 3.50 3.50 3.50 3.50 3.50 3.50
Tricalcium phosphate 2.20 2.20 2.20 2.20 2.20 2.20
Fish meal 1.00 1.00 1.00 1.00 1.00 1.00
Com gluten meal 0.70 0.70 0.70 0.70 0.70 0.70
Liquid methionine 0.12 0.12 0.12 0.12 0.12 0.12
Limestone, fine 0.46 0.46 0.46 0.46 0.46 0.46
Salt 0.26 0.26 0.26 0.26 0.26 0.26
Choline-Cl 0.06 0.06 0.06 0.06 0.06 0.06
Mineral mix’ 0.14 0.14 0.14 0.14 0.14 0.14
Vitamin mix’ 0.08 0.08 0.08 0.08 0.08 0.08
Antibiotics* 0.00 0.20 0.00 0.20 0.00 0.20
Anticoccidials 0.05 0.05 0.05 0.05 0.05 0.05
Vita2000 0 0 0.50 0.50 1.00 1.00

Calculated analysis of basal diet

Dry matter (%) 89.02
Crude protein (%) 18.50
Ether extract (%) 6.34
Crude Fiber (%) 3.20
Crude Ash (%) 5.80
~ Available P (%) 0.62
Ca (%) 1.00
Lysine (%) 0.965
TSAA (%) | 0.722
TMEn (kcal/kg) 3.025

! NC=basal diet; PC=basal diet with 0.2% antibiotics; T1=diet containing 0.5% vita2000 without antibiotics; T2=diet containing 0.5%
vita2000 with antibiotics; T3=diet containing 1% vita2000 without antibiotics; T4=diet containing 1% vita2000 with antibiotics.

? Mineral mixture provided following nutrients per kg of diet: Fe, 70mg; Zn, 70mg; Mn, 98mg; Cu, 9.80mg; 1, 1.05mg; Se, 0.24mg; Co,
0.56mg. v

} Vitamin mixture provided following nutrients per kg of diet: vitamin A, 10,400 IU; vitamin Ds, 4.000ppm; vitamin E, 40ppm; vitamin
Ks, 2.4ppm; vitamin B,, 2.4ppm; vitamin B, 4.8ppm; vitamin By, 4.8ppm; vitamin By, 0.012ppm; biotin, 0.16ppm; niacin, 44ppm;
pantothenic acid, 16ppm; folic acid, 1.2ppm.

* Antibiotics: Colistin sulfate.
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Table 3. Effects of dietary silicate mineral on body weight, feed intake and feed conversion rate in broiler chickens'

Anti-  SM*Ari-

Treatments NC PC Tl T2 T3 T4 SM o o

7 biotics  biotics
Initial BW (g/bird) ~ 41.5080.12  41.56£0.10 41.56£0.07 41.56£0.06 41.61:007 41.58£0.10 NS NS NS
Final BW (g/bird) 1358541.94 1400:637 143244295 13894222 138947429 138844575 NS NS NS
Feed .
eec consumption 64855135 65.8040.25° 63.5420.11° 66.36£0.70° 63.40£0.72° 6327£1.04' P<0.05 P<0.05 P<0.05
(g/day/bird)
Feed/gain 1732005  1.70:001 1688005 1.72:0.02 1694006 169005 NS NS NS

! NC=basal diet; PC=basal diet with 0.2% antibiotics; T1=diet containing 0.5% vita2000 without antibiotics; T2=diet containing 0.5%
vita2000 with antibiotics; T3=diet containing 1% vita2000 without antibiotics; T4=diet containing 1% vita2000 with antibiotics.
* Means + SE within a row with no common letter are significantly different (P<0.05).
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Table 4. Effects of dictary silicate mineral on carcass characteristics in broiler chickens'
Anti- SMXxAnti-
Treatments NC PC Tl T2 T3 T4 SM o L.
biotics  biotics
Liver (g/100g BW) 1.64+0.04  1.70£0.05  1.73+0.11  1.74+0.03  1.74+0.06  1.69+0.02 NS NS NS
Spleen (g/100g BW) 0.0940.01  0.09£0.01  0.08+0.01  0.0840.01  0.08+0.01  0.08+0.01 NS NS NS
Abdominal fat a ab b b b b
1.70£0.15"  1.2840.21" 1.1240.15" 126+0.14" 1.1310.18° 0.88+0.16° P<0.05 P<0.05 P<0.05
(¢/100g BW)
Breast muscle
6.67+0.19  6.71£0.10 720027 6.76£0.19  7.0540.17  7.03+0.19 NS NS NS
(¢/100g BW)

! NC=basal diet; PC=basal diet with 0.2% antibiotics; T1=diet containing 0.5% vita2000 without antibiotics; T2=diet containing 0.5%
vita2000 with antibiotics; T3=diet containing 1% vita2000 without antibiotics; T4=diet containing 1% vita2000 with antibiotics.
* Means + SE within a row with no common letter are significantly different (£<0.05).

Table 5. Effects of dietary silicate mineral on chemical compositions of leg muscles in broiler chickens'

1 Anti- SMxAnti-
Treatments NC PC T1 T2 T3 T4 SM o o
biotics biotics
Moisture (%) 75174038 74374028 76.012034 74.76£0.62 7523035 75.780.18 NS NS NS
Crude protein (%)  20.34£024 19.78+034 19.90£0.12 19.44£036 19.54x037 19.55:0.37 NS NS NS
Crude fat (%) 4104033°  4.64+031° 32420359 3944040 3362022° 2.7240.12° P<0.05 P<0.05 P<0.05
Cholesterol (mg/g) 14740.14 1312011  1.2320.12 1424009 1554005  1.4440.04 NS NS NS

! NC=basal diet; PC=basal diet with 0.2% antibiotics; T1=diet containing 0.5% vita2000 without antibiotics; T2=diet containing 0.5%
vita2000 with antibiotics; T3=diet containing 1% vita2000 without antibiotics; T4=diet containing 1% vita2000 with antibiotics.

* Means + SE within a row with no common letter are significantly different (P<0.05).
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Table 6. Effects of dietary silicate mineral on intestinal microflora in broiler chickens'

"Anti-  SMxArti-

T4 SM . .
biotics  biotics

Treatments NC PC T1 T2 T3

Total microbes

738£0.06° 6.33x0.07° 7.64:0.07° 7.65:0.05° 4.9120.06° 4.00£0.10° P<005 P<0.05 P<0.05
(log cfu/g)
Coli. forms (log cf/g) 6.02£0.11° 4.06+0.04° 6.08+0.18" 6.34+020° 3.89+027° 3.08+024° P<0.05 P<0.05 P<0.05
Lactic acid bacteria 2 . c b 4 ¢ B
6.91£0.17°  4.00£0.01° 4.85:031° 6342031" 3.892025° 3.094028" P<005 P<005 P<005
(log cfi/g)
Salmonella sp., J a . b . ; _
545:022°  8.1240.06° 6.184020° 6.444031° 33040.18° 2.862025" P<005 P<0.05 P<0.05

(log cfu/g)

! NC=basal diet; PC=basal diet with 0.2% antibiotics; Tl=diet containing 0.5% vita2000 without antibiotics; T2=diet containing 0.3%
vita2000 with antibiotics; T3=diet containing 1% vita2000 without antibiotics; T4=diet containing 1% vita2000 with antibiotics.

“f Means + SE within a row with no common letter are significantly different (P<0.05).

Table 7. Effects of dietary silicate mineral on IB antibody production in broiler chickens'

Anti-  SMxArt-

PC T T2 T3 T4 SM i o
biotics  biotics

Treatments NC

5.88£020° 5.63:032%° 4.75:0.53° P<0.05 P<0.05 NS

IB antibody titer (logs) 5.65+0.18% 5.0040.17%° 6.224+0.28°

! NC=basal diet; PC=basal diet with 0.2% antibiotics; T1=diet containing 0.5% vita2000 without antibiotics; T2=diet containing 0.5%
vita2000 with antibiotics; T3=diet containing 1% vita2000 without antibiotics; T4=diet containing 1% vita2000 with antibiotics.

“f Means + SE within a row with no common letter are significantly different (P<0.05).
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