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Effects of a Blend of Prunus Mume Extract as an Alternative
to Antibiotics on Growth Performance, Activity of Digestive

Enzymes and Microflora Population in Broiler Chickens
Y. H. Ko, H. Y. Yang, S. Y. Kang, E. S. Kim and I. S. Jang
Department of Animal Science & Biotechnology, RAIC, Jinju National University

ABSTRACT

The current study was designed to define whether a blend of prunus mume extract (25%) containing
lactic acid (75%) and grape seed extract (10 ppm) could affect in vitro antimicrobial activity and growth
performance, intestinal microflora, plasma biochemical profiles and digestive enzymes activities in broiler
chickens. In paper disc agar diffusion test, we clearly observed antimicrobial activity against E. coli in
response to prunus mume extract or a blend of prunus mume extract. For in vivo test, a total of ninety
six 3-d-old male broiler chicks were assigned to basal diet (CON), basal diet supplemented with antibiotics
(ANTI) and 0.5% a blend of prunus mume extract (PRNUS) until 35 days of age. Throughout the entire
experimental period (3-35 days), there were no differences in BW and FCR between the birds fed the
basal diet with antibiotics and the diet supplemented with a blend of prunus mume. However, ANTI group
showed a significant increase in BW and total gain compared to CON group. The weights of digestive
organs such as the pancreas and mucosal tissues were not affected by dietary treatments. There was no
difference in plasma levels of glucose, cholesterol, AST and ALT activity. However, triglyceride in plasma
increased (P<0.05) in the birds fed the diet supplemented with 0.5% a blend of prunus mume extract
compared to those fed antibiotics supplemented diet. The activities of pancreatic trypsin and amylase, and
intestinal hydrolase including disaccharidase were not affected by dietary treatment. The colony forming
units (CFU) of lactobacillus in the lower ileal-cecum of the birds fed the diet supplemented with a blend
of prunus mume extract was significantly (P<0.05) higher than that of birds fed antibiotic supplemented diet
without affecting the CFU of E. coli. In conclusion, the birds fed the diet supplemented a blend of prunus
mume as an alternative to antibiotics showed a similar growth performance and an significant increase in
lactobacillus population compared with the birds fed basal and antibiotics supplemented diets.
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Table 1. Formula and chemical composition
of experimental diets

Diets

Items Starter _Finisher

Ingredients (%)

Corn 38.26 44.28
Wheat 20.00 20.00
Wheat bran 5.00 4.00
Animal fat 2.20 3.00
Corn gluten meal 4.00 4.00
Soybean meal (44% CP) 23.00 16.50
Rapeseed meal 1.50 2.00
Fish meal 1.00 1.00
Meat meal 2.00 2.00
Salt 0.20 0.23
Calcium carbonate 0.40 0.20
Tricalcium phosphate 1.40 1.60
Lysine (liquid) 0.46 0.66
Methionine 0.13 0.12
Choline-HCI - 0.01
Vitamin premix” 020 020
Mineral premix? 0.20 0.20
Maduramycin-+nicarbazine 0.05 -
Blend of Prunus mume extract” 05 05

(PRUN group only) : :
Antibiotics®

( oot O up only) 00133  0.001
Chemical composition (%)

Crude protein 21.20 19.20
Ether Extract 4.65 5.10
Crude fiber 4.10 3.80
Crude ash 4.95 4.90

Y contained per kg : vit. A, 5500,000 1U; vit D3,
1,500,000 IU; vit E, 15,000 mg; vit K, 800 mg;
thiamin, 1,000 mg; riboflavin, 4,000 mg; niacin,
25,000 mg; biotin, 30 mg; folic acid, 500 mg
pantothenic acid, 5,000 mg, pyridoxine, 1,500 mg;
vitamin B12, 15 mg.

2 contained per kg: Cu, 12,000 mg; Fe, 35,000 mg;
Zn, 25,000 mg; Co, 150 mg; I. 500 mg; Co, 150
mg; Se, 120 mg; Mn, 38,000 mg.

)Prunus mume crude extract(25%)+lactic acid (75%)
+ grape seed extract(10ppm).

“ Neomycin (33 ppm) + Oxytetracyclin (100 ppm) in the
starter diet and colistin sulfate (10 ppm) in the
finisher diet.

% Analyzed data

HAFS 2] ARLTES A

2) 8% A3letd AEEH

7% AST (aspartate  aminotransferase), ALT
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(alanine aminotransferase), glucose, triglyceride,
cholesterol, creatinine 42 A5 3}sHE4] 7]
(Hitachi 747, Japan)E A}-g-35Fe] AA| ST

3) &3} &4 B4

27 AIMEE 11 832 mannitol buffer
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3 & e S 2% triton X-100S FH7)E
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TA] 44 BEsk AAds B A}L3519)
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BSAE 343le] ALg35l3ith  Alkaline  pho-
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o]-g3ato] mj 1%+ 53] ALA 02 405nmel 4]
ELISA (Molecular devices Co.)&EA kinetics =
433t} Sucrase 2 maltase= Dahlgvist (1968)
o HyE Wl oSN FA4sion, A
F HF Ed2HESl glucoses= 450 nmoll A
ELISAS- ©]€3}%It). Leucine aminopeptidase &
41X Rybina 5 (1997)2] WA Wwlo] o3
Leucine p-nitroanilines 71d = A}8-3te] 96
well plate (Nunc)ollAl ¥-§-A|A ELISA readerE
ARE3E] 405 nmell A FFEE SA 3T

AY arEMs f8 AA #AGS Tris
buffer 8- (pH; 7.4)°l 4 tissue grinder=A1 <
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Fig. 1.

In vitro (paper disc agar diffusion test)
antimicrobial activity (E. Coli) of Prunus
mume crude extract (A) and a blend
of Prunus mume crude extract con-
taining 25% Prunus mume crude
extract, 75% lactic acid and 10ppm
grape seed extract (B). Aa: 75% Prunus
mume crude extract (clear zone
diameter =2.3cm), Ab: 50% Prunus
mume crude extract (clear zone diameter
=2.0cm), Ac: 25% Prunus mume
crude extract (clear zone diameter =
1.6cm) and Bd: a blend of Prunus
mume crude extract (clear zone diameter
=2.5cm and 3.0cm).

Al Afo]l flon} (P>0.05) thAi fhAshe= A
& UEhileh dixtoke Hlaa] dA SA
& AR AFY 2 AR a7EdA folH
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AT 22 3 vkl rh AL Q)
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3. &3 &Y #H3t
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Table 2. Growth performance, feed intake and feed conversion ratio (RCR) from 35 day-old
broiler chickens fed the basal diet (CON) and the diets containing antibiotics (ANTI)
and a blend of prunus mume extract (PRUN)

ltems Treatments

CON ANTI PRUN
Initial BW, g (3-d) 490 + 037 494 + 033 491 + 0.26
Final BW, g (35-d) 1776.8 + 37.52° 19012 + 41.73*° 18089 + 38.19%
Weight gain, g 1727.8 + 37.45° 1851.8 + 41.70°  1759.8 + 38.05®
Feed intake, g 2663.6 + 92.50 2942.7 + 187.98 2960.4 + 64.07
ADG, g 540 + 1.18° 579 + 1.30° 550 + 1.18%
FCR 154 + 0.06 158 + 0.0 1.68 + 0.06
Mortality, bird(%) 3.1% 3.1% 0

Values(meanSE, n=8).

*Values with superscripts in the same row differ significantly (P<0.05) among treatments.

Table 3. Apparent changes of digestive organs from 35 day-old broiler chickens fed the basal
diet (CON) and the diets containing antibiotics (ANTI) and a blend of prunus mume

extract (PRUN)
ltems Treatments
CON ANTI PRUN
Intestinal length (cm) 1440 + 4.19° 1466 + 1.80% 155.2 + 1.59°
Mucosal weight () 15.50 + 1.17 15.07 + 0.94 15.55 + 1.05
Pancreas (g) 3.15 + 0.16 345 + 0.27 3.39 £ 0.21

Values (mean = SE, n=8).

*Values with superscripts in the same row differ significantly (P<0.05) among treatments.

0.05) 7t oH FAAHTITe= Afol7t
UERA] okt A HetAlax B A% A
T BE ATl vlg Zlo® #AEEH ok
4, SF Msist MAF

A H7ALRE SACNA Foldk 3 ol
A EAe Aslel RS 2ARE A3k Table
4ol ERITE dF AsEA QL AwelA 1F
SAx xR 43 AST, ALT Sol= AFE37)
Al ool wE ojugh zpelm b ¥ 4 gl
of SAIe] A=AV HEAEA wdEF
Aol 54 28 §lo] AHEE F Aol
wot A glucose, cholesterol 5-2] dhakol| A
A2zt gk Welr PR ko, trig-
lycerides grgoll A= vl EFHEH 7oA &
AA 7 vl o4 0% (P<0.05) 7HAE
Ak

FANA wiAFEERE Folol wE A
AT 2 et =g

A i g o] el ARgell dhofshe
#74 amylase®} trypsin A ==

w2 oA Wyt gllont Rk
EHETATONA =T S
Btk (Table 5). &7 A9duMaEe]] A8}
= ALP, leucine aminopeptidase 2 ©|9-F 3
A2 (maltase, sucrase)e] A TS 2AMEE Ay}
NNE, haAFEEFRY AWML 2F EA
¥ § 2 (brush border membrane hydrolase)oll
EAshE g ST WgkE vAA ¢

TS -
Aoz PEE AT (Table 6).

2~ =,
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6. YWaL olY= ™

WY Relel xstEe ARG hPTE =
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Table 4. Plasma biochemical profiles from 35 day-old broiler chickens fed the basal diet
(CON) and the diets containing antibiotics (ANTI) and a blend of prunus mume
extract (PRUN)

Treatments
Items
CON ANTI PRUN
AST, 1U/L 3183 + 25.38 2855 + 17.36 2635 + 12.34
ALT, IU/L 3.38 + 0.30 2.63 + 0.8 2.25 + 0.25
Total protein, g/dl 366 £ 0.24 410 £ 0.33 345 £+ 0.23
Glucose, mg/dl 206.6 + 30.27 268.13 + 25.67 237.63 + 8.20
Triglycerides, mg/dl 2050 + 1.87° 3175 + 4.54° 20.63 + 1.15°
Cholesterol, mg/d 139.50 + 10.59 158.75 + 14.70 165.50 + 6.65
Creatinine, mg/dl 043 £ 0.02 0.46 £ 0.05 0.50 £+ 0.05

Values (mean + SE, n=8).
*Values with superscripts in the same row differ significantly (P<0.05) among treatments.
AST (aspartate aminotransferase), ALT (alanine aminotransferase)

Table 5. Specific activities of Pancreatic trypsin and amylase from 35 day-old broiler chickens
fed the basal diet (CON) and the diets containing antibiotics (ANTI) and a blend of
prunus mume extract (PRUN)

ltems Treatments
CON ANTI PRUN
Pancreatic trypsin, unit/min/mg protein 0.121 + 0.010 0.109 + 0.010 0.132 + 0.011

Pancreatic amylase, unit/min/mg protein 4514 + 421 4311 + 429 48.84 + 3.73
Values (mean + SE, n=8).

Table 6. Specific activities of intestinal brush border enzymes from 35 day-old broiler
chickens fed the basal diet (CON) and the diets containing antibiotics (ANTI) and a
blend of prunus mume extract (PRUN)

ltems Treatments
CON ANTI PRUN
Aalkaline phosphatse, U/min/mg protein 17.04 £ 249 1841 + 260 16.03 = 2.45
Leucine aminopeptidase, U/min/mg protein 175 + 0.14 1.82 + 0.12 1.79 + 0.18
Maltase, uM/min mg protein 4131 £ 186 3991 + 229 4192 + 3.02
Sucrase, uM/min mg protein 410 £ 0.11 3.82 £ 0.22 3.79 £ 0.17

Values (mean + SE, n=8).
*Values with superscripts in the same row differ significantly (P<0.05) among treatments.

Table 7. The CFU of cecal microbial population from 35 day-old broiler chickens fed the
basal diet (CON) and the diets containing antibiotics (ANTI) and a blend of prunus
mume extract (PRUN)

ltems Treatments
CON ANTI PRUN
CFU, log/g
E. coli 528 + 0.13 5.33 + 0.19 521 + 0.34
Lactobacillus spp. 5.56 + 0.08" 5.63 + 0.22° 6.21 + 0.17°

Values (mean + SE, n=8).
*Values with superscripts in the same row differ significantly (P<0.05) among treatments.
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HAdTE axo=z A 4 vga &
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