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ABSTRACT : An experiment was conducted to compare the influences of artificial zeolite(AZ) produced from fly ash and
natural zeolite(NZ), those were supplemented into broiler diets, on performances, intestinal microbes and some blood chemistry
for 5 wks. The experimental diets contained 21.5 and 19% CP for starting and finishing period, respectively. The ME was
3,100 kcal/kg of feed in both starter and finisher diets. Three hundred twenty chicks were assigned to 5 treatments with 4
replicates and fed one of five experimental diets containing different levels of AZ or NZ ; 0% zeolite, 1.5% AZ, 3.0% AZ,
1.5% NZ, and 3.0% NZ. Weight gain, feed intake and feed conversion were measured with weekly basis. Blood cholesterol
and intestinal microflora were analyzed at the end of the experiment. Weight gain of chicks fed with NZ tended to increase,
but was not statistically different from other diet groups. However, the birds of fed with 3.0% AZ showed significant decrement
of weight gain compared to that of control(P<0.05). No significant difference in feed intake was found among five treatment.
Feed conversion was significantly improved in 3.0% NZ treatment relative to that of 3.0% AZ(P<0.05). There were no
consistent differences in intestinal microbes between the control and zeolite groups. Blood cholesterol was significantly lower
in 3.0% NZ treatments than the others(P<0.05). These results suggest that AZ can be added to broiler feeds less than 1.5%
without any detrimental effects on chick performances.
(Key words : artificial zeolite, natural zeolite, broiler, performance, nutrients digestibility)
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Table 1. Composition of experimental diets

Starter Finisher
Ingredients Zeolite (%) Zeolite(%)
Control Control
1.5 3.0 1.5 3.0
................................................ O vevrrerenrrreneinnieeeirs et e s saaaaas

Corn 59.66 58.26 57.78 66.47 66.00 63.55
Soybean meal 27.71 25.52 21.82 24.75 21.06 20.52
Corn gluten meal 6.50 8.19 10.77 372 6.30 7.00
Soybean oil 2.64 3.00 3.00 2.00 2.00 2.77
Zeolite - 1.50 3.00 - 1.50 3.00
Tricalcium phosphate 1.75 1.76 1.81 1.24 1.27 1.29
Limestone 0.90 0.89 0.88 1.10 1.09 1.08
Salt 0.38 0.38 0.38 0.34 0.34 0.34
L-lysine HCI 0.13 0.18 0.26 0.13 0.20 0.21
DL-methionine 0.13 0.12 0.10 0.05 0.04 0.04
Vitamin premixl 0.10 0.10 0.10 0.10 0.10 0.10
Mineral premix2 0.10 0.10 0.10 0.10 0.10 0.10

Total 100.00 100.00 100.00 100.00 100.00 100.00

Calculated values

ME(kcal/kg) 3,100 3,100 3,100 3,100 3,100 3,100
CP(%) 21.50 21.50 21.50 19.00 19.00 19.00
Methionine(%o) 0.50 0.50 0.50 0.38 0.38 0.38
Lysine(%) 1.10 1.10 1.10 1.00 1.00 1.00
Ca(%) 1.00 1.00 1.00 0.90 0.90 0.90
Available P(%) 0.45 0.45 0.45 0.35 0.35 0.35

' Provided per kilogram of diet: vit. A, 5,500IU; vit. Ds, 1,100IU; vit. E, 111U; vit. Byz 0.0066mg; riboflavin, 4.4mg; niacin, 44mg;
pantothenic acid, 11mg (Ca-pantothenate, 11.96mg); choline, 190.96mg(choline chloride 220mg); menadione, 1.1mg(menadione sodium

bisulfite complex, 3.33mg); folic acid, 0.55mg; pyridoxine, 2.2mg(pyridoxine hydrochloride, 2.67mg); biotin, 0.11mg; thiamin, 2. 2mg

(thiamine mononitrate, 2.40mg); ethoxyquin, 125mg.

2 Provided the mg per kilogram of diet; Mn, 120; Zn, 100; Fe, 60; Cu, 10; I, 0.46; Ca, min: 150 max: 180.

Table 2. Chemical composition of artificial zeolite(AZ) and fly

ash

SlOz A1203 Fe203 Ca0O MgOK20 NaZO TlOz Sl/Al

Fly 719 175 24 18 048 069 064 101 205
ash(%)
AZ(%) 607 211 21 097 145 1.10 310 098 143

4. SHZEA

%215 2}8E= SAS package(1996)2] GLM procedure 2 5%
FEolA FAHEA S AAsIeH, f88F Al AT
7re] EA1Z Q1 #}o]E Duncan's new multiple range test (Steel
and Torrie, 1980)= ©]&3l9 Tk

Table 3. Media and culture conditions for microbial organisms

Microbial Selective Culture
organisms media conditions
Samonella  SS agar Surface plate, 37°C for 24hr
(Difco 0074-17)
E. coli MacConkey agar Surface plate, 37C for 24hr
(Difco 0075-17-1)
Yeast Yeast Morphology agar Surface plate, 37°C for 24hr

(Difco 0393-17)
Lactobacillus Rogosa agar
(Difco 0480-17-0)

Surface plate, 37C for 48hr
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Table 4. Effect of dietary supplemental artificial zeolite(AZ) and natural zeolite(NZ) on performance of broiler chicks for five weeks

Weight gain(g)

Feed intake(g)

Feed conversion ratio

Treatments
(%) 1~3 wk  4~5wk 1~5 wk 1~3 wk  4~5wk 1~5wk 1~3wk  4~5wk  1~5wk
Control 654.3 1,018.8" 1,678.5° 919.8 . 1,870.3 2,790.0 1.404% 1.823 1.660°
AZ 15 6403  1,0357  1677.1° 906.6 19129 28194 1.409" 1.832 1.671%
3.0 595.8 928.8° 1,530.7° 871.5 1,732.6 2,604.0 1.463" 1.859 1.705°
NZ 1.5 6580  1,076.4°  1,741.8° 9132 19340 28472 1387 1.785 1.635%
3.0 642.0 1,048.4° 1,710.1° 894.1 1,838.3 2,732.3 1.391° 1.718 1.595¢
Pooled SE 82 11.5 18.6 9.1 34.0 423 0.01 0.01 0.01
*** Means with the different superscripts within a column differ significantly (P<0.05).
Table 5. A comparison of ileal and cecal microbial number of broiler chicks fed artificial(AZ) and natural zeolite(NZ)
Treatments lleum Cecum
(%) Salmonella E. coli Latobacillus Yeast Salmonella E. coli Latobacillus Yeast
................................................ 10810 CRU/E weoreeeremsereis
Control 5.000 6.588 8.271 6.000 6.522 6.943 7.925 6.845
AZ 15 6.190 4.301> 8.259 7.423 7.084 6.909 8.037 7.538
3.0 5.478 6.022 7777 6.712 6.933 6.912 7.901 7313
NZ 1.5 4.690 4.301> 8.381 5.699 6.900 7.085 7.762 7.323
3.0 5370 4.301> 8.005 4.301> 7.257 7.035 7.464 7.349
Pooled SE 0.23 0.48 0.10 042 0.09 0.10 0.10 0.10
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Table 6. Effect of dietary supplementation of artificial(AZ) and natural zeolite(NZ) on blood cholesterol, triglyceride and newcastle

disease(ND) antibody(AB) titer of broiler chicks

Treatments Total cholesterol Triglyceride HDL LDL .
ND AB Titer
(%) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Control 139.87° 94.97 80.85 36.87 6.00°
AZ 15 132.32° 96.19 88.56 20.38 6.70%
3.0 131.51% 96.50 82.29 29.93 7.30®
NZ 1.5 12730 82.32 92.39 20.79 7.55°
3.0 127.22 85.46 83.34 26.78 7.39®
Pooled SE 1.45 2.68 1.82 2.40 0.12

2b¢ Means with the different superscripts within a column differ significantly(P<0.05).
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