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ABSTRACT The present study investigated effect of supplementation of agricultural byproduct on growth performance and
blood parameters of broiler chicken using meta-analysis. Total 11 studies (32 experiments) where broiler feeding trials with
agricultural byproducts were included were employed in analysis. All studies were conducted at commercial farm placed in South
Korea and under commercial feeding programs. Growth phases were divided into two groups based on slaughter day. For growth
performance, body weight, body weight gain, feed intake and feed conversion rate (feed/gain) were investigated. Carcass weight,
dressing percentage, liver and spleen weight, blood glucose, total cholesterol and triglyceride, HDL (High density lipoprotein)
and LDL (Low density lipoprotein) cholesterol contents in blood were investigated. Body weight of broiler of treatment was
significantly increased than the control (P<0.05), regardless of growth phase. However, body weight gain during late growth
phase did not show significant difference between control and treatment. Effect evaluated by random effect model on feed intake
was not significant. Effect on feed conversion rate during early growth phase was significantly negative (P<0.05). Effects on
carcass weight, dressing percentage, liver and spleen weight were not significant in random effect model. Effect on abdominal
fat was significantly negative (P<0.05). In blood parameters, significant effects were found at total cholesterol, triglyceride and
HDL cholesterol (P<0.05). Effect on HDL cholesterol only was positive effect, and others were negative.

(Key words: broiler, agricultural byproduct, growth performance, blood parameters, meta-analysis)
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Author Year Bird Byproduct Dose, % (w/w)
Jang 2015 Ross Herbal medicine 0.15, 0.3, 0.5
Kwon et al. 2008 Ross Skullcap extract 0.1, 0.3, 0.5
Kim 2010 Arbor Acre Garlic 1,2, 5
Park et al. 2010 Hubdard Mulberry leaves and dandelion extract 1, 2
Ko et al. 2010 Ross Ginkgo leaf and pumpkin 25,5
Kim 2013 No information Yacon 05,1, 2
Kim 2011 Hubdard Pine needle 0.3, 0.6, 0.9
Ko et al 2014 Ross Spent coffee 0.5, 1
Lee 2016 Ross Persimmon peel 1, 3,5
Lee 2016 Ross Morus alba 0.1, 0.3, 0.5
Lee 2016 Ross Garlic 0.1, 0.3, 0.5
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Table 2. Descriptive statistics for used data
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Items Growth stage' n Mean Standard deviation

1 32 432.28 254.68
Body weight (g)

2 96 1,572.31 352.78

1 24 23.30 5.85
Body weight gain (g/d)

2 42 51.37 6.91

1 14 1,044.97 62.57
Feed intake (g)

2 58 2,551.80 499.00

1 38 1.37 0.27
Feed conversion rate (feed/gain)

2 94 1.60 0.29
Carcass weight (g) 18 1,333.67 9.00
Dressing percentage (%) 18 71.57 0.22
Abdominal fat (g) 18 31.31 1.39
Liver weight (g) 18 48.39 1.75
Spleen weight (g) 18 2.02 0.04
Blood glucose (mg/dL) 32 232.82 16.89
Total cholesterol (mg/dL) 46 155.17 30.54
Triglyceride (mg/dL) 40 75.45 42.56
HDL cholesterol (mg/dL) 40 102.32 26.43
LDL cholesterol (mg/dL) 34 32.07 8.71
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Table 3. Summary effects of agricultural byproduct feeding on growth performance of broiler
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Fixed effect model Random effect model Heterogeneity
Items' GP?
ES’ SE* P-value ES SE P-value P Q P-value
1 0.44 0.04 <0.01 0.87 0.35 0.01 98.76 1,211.26 <0.01
BW
2 0.45 0.03 <0.01 1.60 0.27 <0.01 98.86 3,334.04 <0.01
1 0.45 0.03 <0.01 0.79 0.29 0.01 98.65 1,329.06 <0.01
BWG
2 0.51 0.03 <0.01 0.38 0.29 0.20 98.69 1,604.62 <0.01
1 0.29 0.03 <0.01 0.27 0.20 0.17 9731 669.16 <0.01
FI
2 0.26 0.03 <0.01 0.54 0.25 0.03 98.57 1,885.39 <0.01
1 —0.26 0.03 <0.01 —0.72 0.31 0.02 98.82 1,523.90 <0.01
FR
2 —0.01 0.03 0.75 0.24 0.27 0.38 98.75 2,157.55 <0.01

! Items: BW, body weight; BWG, body weight gain; FI, feed intake; FR, feed requirement (feed/gain).
2 GP, growth phase; early phase and late phase were separated by 2 phases division with reported total and denoted as 1 and 2, respectively.

* ES, summarized effect size based on standardized mean difference.
* SE, standard error of summarized effect size.
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Table 4. Summary effects of agricultural byproduct feeding on carcass and organ of broiler

Fixed effect model Random effect model Heterogeneity
frems ES! SE? P-value ES SE P-value P Q P-value
Carcass weight 0.26 0.19 0.17 0.26 0.19 0.17 0.00 483 0.78
Dressing percentage 0.18 0.20 0.37 0.00 0.32 1.00 60.98 20.50 0.01
Abdominal fat —0.03 0.23 0.88 —1.56 0.69 0.02 85.58 55.49 <0.01
Liver weight —0.06 0.15 0.71 -043 0.43 0.32 86.85 136.91 <0.01
Spleen weight 0.14 0.14 0.33 0.14 0.14 0.33 0.00 9.52 0.80

' ES, summarized effect size based on standardized mean difference.
2 SE, standard error of summarized effect size.

Table 5. Summary effects of agricultural byproduct feeding on blood characteristics of broiler

Fixed effect model Random effect model Heterogeneity
frems ES' SE? P-value ES SE P-value Iy Q P-value
Blood glucose 0.15 0.16 0.35 0.10 0.39 0.79 82.03 83.46 <0.01
Total cholesterol —1.09 0.13 <0.01 —1.47 0.28 <0.01 77.14 96.23 <0.01
Triglyceride —0.54 0.13 <0.01 —0.61 0.27 0.02 75.01 76.02 <0.01
HDL 0.55 0.14 <0.01 1.17 0.42 0.01 86.71 142.96 <0.01
LDL —0.50 0.16 <0.01 —0.67 0.62 0.28 91.71 229.28 <0.01

' ES, summarized effect size based on standardized mean difference.
2 SE, standard error of summarized effect size.
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Standardised Mean

Study Difference SMD
Kim 2005 Persimmon peel 1 ' —— 15.29
Kirm 2005 Persimmon peel 3 i - 8.16
Kim 2005 Persimmon peel 5 S 5.69
Kwon et al 2008 Skullcap byproduct 0.1 1 5.04
Kwon et al 2008 Skullcap byproduct 0.3 | 3.68
Kwon et al 2008 Skullcap byproduct 0.5 : 0.67
Park et al 2010 Mulberry leaves 1 i 072
Park et al 2010 Mulberry leaves 2 I - 10.66
Park et al 2010 Dandelion 1 = 2.37
Park et al 2010 Dandelion 2 | = 242
Kim 2010 Garlic byproduct 1 * 0.01
Kim 2010 Garlic byproduct 2 s 0.28
Kim 2010 Garlic byproduct 5 -0.33
Kim 2011 Pine needle 0.3 | 0.74
Kim 2011 Pine needle 0.6 i 0.27
Kim 2011 Pine needle 0.9 ' -1.08
Ko et al 2010 Gingko leaf 2.5 - -1.69
Ko et al 2010 Gingko leaf 5 - -2.00
Ko et al 2010 Pumpkin extract 2.5 - -1.96
Ko et al 2010 Pumpkin extract 5 - -1.78

Kim 2013 Yacon byproduct 0.5 : -0.55

Kim 2013 Yacon byproduct 1 0.09
Kim 2013 Yacon byproduct 2 -0.55
Jang et al 2015 A, senticosus 0.5 -0.37
Jang et al 2015 A. senticosus 1 1 -3.03
Ko et al 2014 Spent coffee powder 0.5 , -0.80
Ko et al 2014 Spent coffee powder 1 0.35
Jang 2015 Herbal medicine byproduct 0.15 0.81
Jang 2015 Herbal medicine byproduct 0.3 - 265
Jang 2015 Herbal medicine byproduct 0.5 0.84
Lee 2017 Persimmon peel 1 — 17.67
Lee 2017 Persimmon peel 3 1.34
Lee 2017 Persimmon peel 5 1.37
Lee 2017 Morus alba byproduct 0.1 : 0.12
Lee 2017 Morus alba byproduct 0.3 : -0.35
Lee 2017 Morus alba byproduct 0.5 5 -0.29
Lee 2017 Aged galic byproduct 0.1 ; 0.80
Lee 2017 Aged galic byproduct 0.3 | 4.98
Lee 2017 Aged galic byproduct 0.5 0.03
Fixed effect model | 0.45
Random eﬂ'ects model ¢ 1.60

Humrogenuiyl =99%, " =27631,p=0
15«10 -5 0 5 10 15

Fig. 1. Forest plot for individual effect size of used studies on
body weight of broiler. Study information is denoted as author,
year, used agricultural byproduct and dose of supplementation
(%). SMD means standardized mean difference.
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