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Effects of Dietary Mineral Extract from Granite on the Performance
of Broiler Chickens and Ammonia Production from the Litter

J. H. Cho, B. Y. Jung and L K. Paik’
Department of Animal Science and Technology, College of Industrial Science, Chung-Ang University

ABSTRACT An experiment was conducted to investigate the effects of mineral extract from granite on the performance,
ammonia production from the litter, components of blood, Newcastle Disease (ND) titer and intestinal microflora in broiler
chickens. Nine hundred sixty one-day-old broiler chickens (Ross®) were assigned to five treatments: C; control, Zeolite; control
+ zeolite 1%, AMI10; control + active mineral water 10% adsorbed zeolite 1%, AM20; control + active mineral water 20%
adsorbed zeolite 1% and AM30; control + active mineral water 30% adsorbed zeolite 1%. Each treatment consisted of four
replicates with 48 broiler chicks for feeding trial. In order to test the effect of ND vaccine on the components of blood,
ND titer and intestinal microflora, a separate group of 48 broiler chicks were assigned to the same 5 treatment as the feeding
trial plus one negative control (No ND vaccine). Weight gain, feed intake, feed conversion and mortality were not significantly
affected by dietary treatments but AM30 tended to be higher than other treatments in weight gain and feed intake, especially
during later period (4 to 5 weeks of age). Ammonia production from the litter of AM30 treatment was significantly (P<0.01)
lower than the control. Components of blood and ND titer in serum of broiler chickens were not significantly affected by
treatments but MCHC (mean corpuscular hemoglobin concentration) of blood was significantly lower (P<0.05) in Zeolite
treatment compared to others. The colony forming unit (CFU) of Clostridium perfringens in the small intestinal content of
all zeolite and AM treated groups was significantly (P<0.01) lower than the control while the CFU of Escherichia coli was
not significantly affected. The CFU of Lactobacilli in AM30 treatment was significantly (P<0.05) higher than the control.

In conclusion, dietary supplement of active mineral water adsorbed to zeolite at 30% level (AM30) tended to improve
growth performance of broiler chickens and significantly reduced ammonia production from the litter. It also significantly
increased CFU of intestinal Lactobacilli.

(Key words: zeolite, active mineral water, ammonia gas, blood parameters, intestinal microflora, broilers)
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Table 1. Media and culturing conditions of microorganisms in

intestine

. Selective Incubating  Incubation

Microorganisms . . .
media condition  time(hours)

Lactobacilli MRS agarI Aerobic 48
Escherichia coli MacConkey agar2 Aerobic 24
Clostridium TSC agar’ GasPak® 24
perfringens System

" Lactobacilli selective agar (Difco, USA).
? Escherichia coli selective agar (Difco, USA).
® Tryptose Sulfite Cycloserine agar (Scharlau, EU).
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Fig. 1. Concentration of ammonia gas on the litter of broiler

chickens.

Table 2. Weight gain, feed intake, feed/gain and mortality of broiler chickens fed experimental diets for 5 weeks

Treatments'

Parameter Wks SEM
Control Zeolite AMI0 AM20 AM30

Weight 0-3 642.5 663.1 680.8 667.2 653.2 14.48
gain 4~-5 790.9 813.8 790.7 771.6 875.5 40.32
(g/birds) 0~5 14334 1476.9 1471.5 1438.8 1528.7 38.09
Feed 0-3 1007.3 1020.8 1039.6 1052.0 1041.0 17.85
intake 4~5 1428.7 1517.3 1514.8 1482.3 1598.3 61.71
(g/birds) 0~5 2436.1 2538.1 2554.5 25343 2639.3 72.31
Feed/ 0-3 1.57 1.54 1.53 1.58 1.59 0.03
Gain 4~5 1.82 1.87 1.93 1.92 1.82 0.05
(g/birds) 0~5 1.70 1.72 1.74 1.76 1.73 0.02
Mortality 0~3 2.61 2.61 1.56 1.04 1.04 0.79
%) 4~5 1.62 1.06 1.05 1.06 1.05 0.25
0~5 417 3.65 2.61 2.08 2.08 0.95

! Zeolite: control + zeolite 1%, AMI0: control + active mineral water 10% zeolite 1%, AM20: control + active mineral water 20% zeolite

1% and AM30 : control + active mineral water 30% zeolite 1%.
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Table 4. Components of blood and Newcastle Disease (ND) titer in serum of broiler chickens vaccinated with attenuated ND vaccine

Parameter Treatments' SEM
C-1 C Zeolite AM10 AM20 AM30
RBC’, MALL 2.85 2.92 2.93 2.79 2.71 2.94 0.09
HY’, g/dL 14.90 14.91 14.15 14.00 14.15 14.89 0.44
HCT', % 3145 3141 3195 30.48 29.74 3123 0.81
MCV’, fL 109.90 107.63 109.15 108.80 109.96 106.59 1.37
MCHC®, g/dL. 4763 47.59° 4432° 46.08° 4765 47.81° 1.33
RDW, % 11.65 12.63 1115 11.02 11.35 10.57 0.72
ND titer 0 9140 10218 4759 5739 8794 2295.09

C-1: negative control (no ND vaccine), C: control, Zeolite: control + zeolite 1%, AMI10: control + active mineral water 10% zeolite
1%, AM20: control + active mineral water 20% zeolite 1% and AM30: control + active mineral water 30% zeolite 1%.

o

Red blood cell, * Hemoglobin, * Hematocrit, ° Mean corpuscular volume, ® Mean corpuscular hemoglobin concentration,
7 Red cell distribution width.
“® Means with the different superscripts differ significantly (P<0.05).

Table 5. Microbial flora in intestinal contents of broiler chickens at Swks of age

Treatments' (cfu in logio/g)

Microbes : SEM

C-1 C Zeolite AMI10 AM20 AM30
Clostridium perfringens 232 1.00° 0.82° 1.12° 0.92° 1.83° 0.87
Escherichia coli 4.64 475 4.68 4.86 5.11 4.69 1.28
Lactobacilli 725° 7.4%° 7.96® 7.84% 8.01° 827 0.24

'et: negative control (no ND vaccine), C: control, Zeolite: control + zeolite 1%, AMI0: control + active mineral water 10% zeolite

1%, AM20: control + active mineral water 20% zeolite 1% and AM30: control + active mineral water 30% zeolite 1%.

ABab N eans with the different superscripts within a row differ significantly (*® P<0.01; * P<0.05).
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