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A Feeding Value of Stevia by-product in Chickens
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ABSTRACT : Two experiments were conducted to investigate the feeding value of stevia by-product (SB) on performance
in broiler chicks and laying hens. In experiment 1, a total 256 one day old male broiler chicks were replaced in 0, 2, 4,
8% of SB with four replicates for 5 weeks. All diets were consisted of isocaloric and isonitrogen containing CP 21.5, 19%
and ME 3,100 kcal/kg for starting and finishing period, respectively. Weight gain of SB treatments decreased compared with
control for the first three weeks, but no difference for the finishing period. Feed intake and feed conversion were no statistical
difference between control and feeding stevia groups for overall period. There were no different total number of intestinal
microflora. However, the number of Salmonella and E. coli of cecum seemed to decrease in SB feeding groups. Total
Lactobacillus and yeast tended to be higher in those groups than control. The PUFA increased in SB treatments, but was
no significance.

In experiment 2. stevia by-product(SB) were mixed with iso-caloric and isonitrogencous method to investigate the feeding
value in induced molting hens of 78 weeks old. A total 360 birds were replaced in the four treatments(0, 2, 4, 8% SB) with
five replicates. Egg production, quality and fatty acid composition in egg were periodically measured for 20 weeks. No
difference were found in egg production, feed intake, feed conversion between control and SB treatments for overall period.
Egg shell breaking strength, thickness, albumen height and Haugh unit were not statistically different. However, yolk color
was significantly high in SB treatments compared to control(P<0.05). Yolk MUFA increased significantly in SB treatments
compared to that of control(P<0.05), but PUFA tended to decrease in SB treatments. No significant difference was detected
in total sugar in egg yolk between SB treatments and control. Tocopherol of egg yolk fed 2 and 4% SB were significantly
higher than those fed the control (P<0.05).
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Table 1. Chemical and amino acid compositions of stevia

by-product(as fed basis)

Chemical composition Stevia by-product

AMEn 534kcal/kg
Crude protein 6.03
Ether extract 0.35
Crude fiber 38.74
Ca 0.49
P 0.14
Total sugar 0.38
Starch 0.54
Amino acid

Aspartic acid 0.48
Threonine 0.25
Serine 0.26
Glutamic acid 0.60
Proline 0.17
Glycine 0.29
Alanine 0.32
Valine 0.29
Isoleucine 0.24
Leucine 0.42
Tyrosine 0.16
Phenylalanine 0.24
Histidine 0.21
Lysine 0.21
Arginine 0.19
Cystine 0.06
Methionine 0.04

48 AEe SeadiFE AFE ZE AT 39%A
e CP 16%, ME 2,800kcalkg FZ2.8 5UHA 3ot
(Table 3).
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Table 2. Formula and chemical composition of experimental basal diet(Expt. 1)

Starter Finisher
Ingredients
0 2% 4% 8% 0 2% 4% 8%

Corn 56.88 56.34 55.79 55.02 63.42 62.94 62.41 61.34
Soybean meal 30.79 2637 21.94 14.76 26.35 21.76 17.32 12.45
Corn gluten meal 4.70 7.53 10.36 15.08 3.87 6.80 9.63 11.30
Soybean oil 2.98 2.98 2.98 298 2.00 2.00 2.00 2.00
Wheat bran 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Limestone 0.94 0.91 0.88 0.82 1.43 1.41 1.39 1.35
DCP 1.74 1.78 1.82 1.89 1.23 1.27 1.31 1.39
Salt 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
L-lysine HC! 0.02 0.12 0.22 039 0.04 0.14 0.24 0.44
DL-methionine 0.35 0.38 0.40 0.45 0.08 0.09 0.10 0.13
Vitamin premix’ 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Mineral premix’ 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Chemical composition

ME(kcal/kg) 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100
CP(%) 21.00 21.00 21.00 21.00 19.00 19.00 19.00 19.00
Ca(%) 1.00 1.00 1.00 1.00 0.90 0.90 0.90 0.90
Lysine%o) 1.10 1.10 1.10 1.10 1.00 1.00 1.00 1.00
Methionine(%) 0.50 0.50 0.50 0.50 0.38 0.38 0.38 0.38
AP(%) 0.45 045 0.45 0.45 0.35 035 0.35 035

" Provided per kilogram of diet : vit A, 5,500 IU; vit Ds, 1,100 ICU; vit E, 11 IU; vit By, 0.0066mg; riboflavin, 4.4mg; 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 hydorchloride, 2.67mg); biotin, 0.11mg; thiamin, 2.2mg(thiamin

mononitrate 2.40mg); ethoxyquin, 125mg.

2 Provided the mg per kilogram of diet : Mn, 120; Zn, 100; Fe, 60; Cu, 10; I, 0.46 and Ca, min:150, max:180.
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B AYALSF omlol] 2% f B2 10'2E] 10°744) &4
A sled MeluR|o HEEA ). Salmonella, E. coli, Lacto-

bacillus, Yeast] colony® &73}7] ¢J3le] SS agar, Mac-
Conkey agar, Rogosa agar, Yeast morphology agarg ©]-83}%
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3) Alge| x|Hat E4
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Table 3. Formula and chemical composition of experimental basal diet(Expt. 2)

Stevia by-product

Ingredients 0 —— -

2% 4% 8%
Corn 60.33 60.40 59.87 58.80
Soybean meal 21.96 20.82 16.39 11.55
Corn gluten meal 2.04 3.04 5.88 7.51
Wheat bran 297 1.00 1.00 1.00
Soybean oil 1.45 1.45 145 145
Limestone 9.09 9.06 9.04 9.00
DCP 1.58 1.60 1.65 1.73
Salt 0.30 0.30 0.30 0.30
L-lysine HCl - 0.03 0.13 0.33
DL-methionine 0.08 0.09 0.10 0.13
Vitamin premix' 0.10 0.10 0.10 0.10
Mineral premix’® 0.10 0.10 0.10 0.10

Chemical composition

ME(kcal/kg) 2,800 2,800 2,800 2,800
CP(%) 16.00 16.00 16.00 16.00
Ca(%) 3.80 3.80 3.80 3.80
Lysine%o) 0.83 0.83 0.83 0.83
Methionine(%) 0.35 0.35 0.35 0.35
AP(%) 0.40 0.40 0.40 0.40

! Provided per kilogram of diet : vit A, 5,500 IU; vit Ds, 1,100 ICU; vit E, 11 IU; vit By, 0.0066mg; riboflavin, 4.4mg; pantothenic
acid, 11mg (Ca-pantothenate: 11.96mg); choline, 190.96mg(choline chloride 220mg); menadione, 1.Img(menadione sodium bisulfite

complex 3.33mg); folic acid, 0.55mg; pyridoxine, 2.2mg(pyridoxine hydorchloride, 2.67mg); biotin, 0.11mg; thiamin, 2.2mg(thiamin

mononitrate 2.40mg); ethoxyquin, 125mg.

2 Provided the mg per kilogram of diet : Mn, 120; Zn, 100; Fe, 60; Cu, 10; I, 0.46 and Ca, min:150, max:180.
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Table 4. Effect of feeding stevia by-product on the growth of broiler chicks(Expt. 1)

Treatments Weight gain(g) Feed intake(g) Feed conversion
(%) 1~3 4~5 Total 1~3 4~5 Total 1~3 4~5 Total
0 638% 905 1,543% 897 1,739 2,636 1.408° 1.921 1.709
2 667" 946 1,613 956 1,837 2,793 1.435° 1.947 1.732
4 608> 967 1,575° 907 1,845 2,751 1.494% 1.908 1.748
8 573° 897 1,470° 884 1,747 2,631 1.543° 1.949 1.790
PSE 9.93 13.40 17.73 11.31 21.57 27.30 0.020 0.014 0.012

abe

Means within a column with no common superscripts differ significantly(P<0.05).
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Table 5. Effect of feeding stevia by-product on intestinal microflora in broiler chicks(Expt. 1)

Treatments lleum
(%) Samonelia E coli  Lactobacillus Yeast Samonella E. coli Lactobacillus Yeast
cfu logl0/g content
0 7.268 7.322 6.332 7.039 7.283 7.534 7.053 7.282
2 7.546 7315 6.722 7402 7.010 7172 7.124 7.607
4 6.914 6.940 6.689 7.440 7.120 7.223 7.144 7.652
8 7.027 6911 6.877 7.556 7.119 6.769 7.140 8.092
PSE 0.092 0.098 0.078 0.109 0.111 0.067 0.092 0.118
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Table 6. Effect of feeding stevia by-product on fatty acid composition in breast meat of broiler chicks(Expt. 1)

Fatty acids Treatments(%) Pooled
(%) 0 2 4 8 SE

C10:0 0.18 0.12 0.18 0.18 0.014
C12:0 0.14 0.13 0.15 0.16 0.008
C14:0 0.37 034 0.35 0.37 0.006
Cl4:1 0.08 0.05 0.05 0.07 0.006
C15:0 0.09 0.08 0.08 0.03 0.006
C16:0 22.60 2175 21.86 22.64 0.167
Cl6:1 329 257 3.02 3.14 0.121
C17:0 0.13 0.14 0.14 0.15 0.007
C18:0 9,61 10,63 10.39 10.48 0.186
c18:1 28.86 27.95 26.82 2671 0.442
C18:2 24.07 24.89 25.62 23.92 0.343
C18:3n6 0.12 0.09 0.12 0.07 0.017
C18:3n3 1.1 1.18 1.18 0.93 0.051
C20:1 0.28 024 0.17 0.22 0.031
€202 0.92 111 1.06 1.16 0.068
C20:3n6 129 1.42 123 1.28 0.048
€20:3n3 6.14 6.45 6.58 7.24 0.258
C20:5 0.00 0.05 0.03 0.02 0.013
C22:0 0.63 0.56 0.69 0.97 0.098
C22:6 0.11 0.29 027 0.26 0.059
SFA' 33.74 33.73 33.84 34.98 0.255
MUFA 32.50 30.80 30.06 30.14 0.554
PUFA 33.76 3547 36.10 34.88 0.430

' SFA : Saturated fatty acid, MUFA : Monounsaturated fatty acid, PUFA : Polyunsaturated fatty acid.

Table 7. A production performance of laying hens fed stevia by-product(Expt. 2)

Treatments Egg production Egg weight Egg mass Feed intake FCR
(%) W) ® ® (g/hen/d)
0 68.0 68.7 46.9 131.1 2.881
2 68.9 69.4 479 134.7 2.873
4 69.9 68.9 484 1334 2.834
8 67.8 68.8 46.8 132.9 2,902

PSE 1.97 043 0.62 1.67 0.11
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Table 8. Egg qualities of laying hen fed stevia by-product(Expt. 2)

Treatments Eggsl.lell E.ggshell Albumen Haugh Yolk color  Total sugar Tocopherol
%) breaking | hickness height(mm) unit score (%) (wlg)
strength(kg/cm’) (um)
0 3.52 361 7.12 80.47 7.90° 2.12 53°
2 3.59 366 6.70 78.10 8.00° 222 69°
4 3.74 378 6.94 79.79 8.72% 2.10 70°
8 3.61 373 736 82.56 9.48° 2.08 58"
PSE 0.062 5.640 0.131 0.857 0.080 0.13 2.34
*>¢ Means within a column with no common superscripts differ significantly (P<0.05).
Table 9. Fatty acid composition in yolk of laying hen fed stevia by-product(Expt. 2)
Fatty acids Treatments(%o) Pooled
(%) 0 2 4 8 SE
C14:0 0.23 0.29 0.29 0.28 0.010
Cl4:1 0.04 0.06 0.06 0.06 0.004
C15:0 0.07 0.06 0.07 0.07 0.002
C16:0 26.39 25.51 25.08 26.49 0.273
Cle6:1 2.34 3.14 2.86 261 0.208
C17:0 0.16 0.16 0.17 0.17 0.004
C18:0 12.92° 9.58" 9.02° 10.44° 0.462
C18:1 33.17° 3977 39.26" 36.55% 0.873
C182 17.37 16.56 18.38 17.35 0.369
C18:3n6 0.12 0.11 0.13 0.14 0.005
C18:3n3 0.32 0.49 0.50 0.37 0.030
C20:1 0.18 0.22 0.20 0.19 0.010
€202 0.49 0.14 0.15 0.16 0.082
C20:3n6 0.24 0.17 0.17 0.18 0.011
€20:3n3 418 2.59° 262 3.61% 0.238
C22:6 1.81° 1.17° 1.04° 131° 0.095
SFA' 39.77° 35.60" 34.62° 37.46* 0.615
MUFA 35.72° 43.18° 4238 39.42% 0.936
PUFA 25.52 21.22 22.99 23.12 0.483

** Means with different superscripts within a row differ significantly(P<0.05).

1

SFA : Saturated fatty acid, MUFA : Monounsaturated fatty acid, PUFA : Polyunsaturated fatty acid.
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