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Effects of Dietary Supplementation of Coffee Meal on Intestinal Enzyme Activity,
Biochemical Profiles and Microbial Population in Broiler Chicks

Young-Hyun Ko', Seo-Hyun Yun', Min-Hae Song', Se-Yun Kim', Jong-Sun Kim',
Hyoun-Wook Kim*' and In-Surk Jang'
'Department of Animal Science & Biotechnology, Gyeongnam National University of Science and Technology,
Jinju 660-758, Korea
Animal Products Research and Developmental Division, National Institute of Animal Science, Suwon 441-706, Korea

ABSTRACT The current study was performed to investigate the effects of dietary supplementation of dried coffee meal (CM)
on growth performance, intestinal and blood biochemical index, intestinal enzymes, and cecal microbial populations. A total
of 162, 3-day-old male broiler chicks were randomly allocated into three dietary groups: control group (CON), basal diet added
with 0.5% CM (CM I), and basal diet added with 1.0% CM (CM II). Dietary supplementation of CM did not change bird
performance and the relative weight of intestinal mucosal tissues. The birds fed the diet supplemented with CM (0.5 and 1.0%)
significantly decreased mucosal glucose concentration (P<0.05) without affecting blood glucose level compared with those fed
control diet. The level of blood aspartate aminotransferase (AST) significantly increased in CM II group (P<0.05) without
affecting y-glutamyl transpeptidase (y-GTP) compared with that in the CON group. The specific activity of intestinal maltase,
leucine aminopeptidase (LAP) and alkaline phosphatase (ALP) were not affected by dietary supplementation of CM, whereas
sucrase activity in birds fed the diet supplemented with CM was decreased (P<0.05) compared to that in the control birds.
The colony forming units (CFU) of E. coli in the cecum of CM-fed birds was significantly decreased (P<0.05) compared
with that of control birds without changing the CFU of Lactobacillus. In conclusion, dietary supplementation of lower level
of CM (0.5%) can be used as a beneficial feed resource without liver toxicity in broiler chicks.

(Key words: coffee meal, broiler, biochemical profiles, intestinal enzymes, antimicrobial activity)
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Table 1. Formula and chemical composition of basal diet fed to
broiler chickens

Composition Basal diet’

Corn 27.72
Wheat 35
Wheat meal 3
Animal fats 3
Soybean meal 11.875
Rapeseed meal 4
DDGS 8
Animal fats 35
Salts 0.125
Limestone 1.4
Mono-dicalcium phosphate 0.45
Lysine-50% 0.65
Methionine-100% 0.225
Thereonine-100% 0.125
HCl-choline-50% 0.08
Vitamin premix' 0.15
Mineral premix” 0.15
Enzymes 0.05
Functional feed additives 0.4
Salinomycin 0.1

Chemical composition 100
Protein 18.22
Fat 5.51
Fiber 3.31
Ash 5.68
Ca 0.94
P 0.60

' Contained per kg of diet: vit A, 10,0000 IU; vit D3, 2,000 IU;
vit E, 421 IU; vit K, 5 mg; riboflavin, 2,400 mg; vit By, 9.6
mg; vit Be, 2.45 mg; vit Bja, 40 ug; niacin, 49 mg; pantothe-
nic acid, 27 mg, biotin, 0.05 mg.

% Contained the mg per kg of diet: Cu 140 mg, Fe 145 mg, Zn
179 mg, Mn 12.5 mg, I 0.5 mg, Co 0.25 mg, Se 0.4 mg.

* Formula of basal diet (22~35 d of age).
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Fig. 1. Effects of dietary supplementation of coffee meal on the
weights of the intestinal mucosal tissues in broiler chicks. The
values with bar (meantS.D) were expressed as the relative weight
per 100 g body weight.
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Table 2. Effects of dietary supplementation of coffee meal on growth performance, feed intake and feed conversion in broiler chicks

aged from 21-d to 35-d

Treatment
Item
CON CM 1 CM 11
Initial BW(g) 840.74+11.71 824.08+12.96 809.26+ 9.69

Final BW(g) 1,690.55+36.38

Gain(g) 849.81+28.01
Feed intake 1,444.52+52.58

FCR 1.70+ 0.10

1,640.93+78.65 1,707.59+£56.95

816.85+78.74 898.33+53.95
1,446.63£65.78 1,435.72458.92

1.84+ 0.16 1.63+0.13

" Con(Control), CM I(Coffee meal, 0.5%) and CM II(Coffee meal, 1.0%), MeantS.D.
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Table 3. Effects of dietary supplementation of coffee meal on biochemical index in broiler chicks aged 35-d

109

ltem Treatment
CON CM I
Glucose(ug/g) (mucosal tissue) 275.59+99.62* 121.40+67.42% 109.81+73.37°
Protein(mg/g) (mucosal tissue) 22.10+ 1.83 23.22+ 7.54 21.40+ 3.04
Glucose(mg/dL) (blood) 275.67+90.37 289.83+15.14 297.50+70.65
Protein(mg/dL) (blood) 3.27+ 0.68 3.29+ 0.47 3.60+ 0.67
AST(IU/L) (blood) 226.83+18.00° 267.20+56.36" 286.33+45.23°
7 -GTP(IU/L) (blood) 20.00+ 3.74 22.17+ 3.65 25.67+ 7.11

" Con(Control), CM I(Coffee meal, 0.5%) and CM II(Coffee meal, 1.0%).

* Values(mean=S.D) with different superscripts differ significantly(p<0.05) among treatments.
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Fig. 2. Effects of dietary supplementation of coffee meal on the specific activity of intestinal hydrolase in broiler chicks aged 35-d
(A: maltase, B: sucrase, C: LAP and D: ALP). * Values(mean+S.D) with different super scripts differ significantly(p<0.05) among

treatments.
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Table 4. Effects of dietary supplementation of coffee meal on the CFU of E. coli and Lactobacillus in cecal digesta of broiler chicks

aged 35-d
Treatment
Item
CON CM I CM II
E. coli (CFU/g digesta) 5.49+0.19° 4.62+0.41° 4.3740.17°
Lactobacillus (CFU/g digesta) 5.25+0.57 5.15+0.47 5.23+0.28

* Con(Control), CM I(Coffee meal, 0.5%), and CM II(Coffee meal, 1.0%).
> Values(mean+S.D) with different superscripts differ significantly(p<0.05) among treatments.
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