7 e3)A] A 347 A 35, 187~196 (2007) 187
Korean J. Poult. Sci. Vol. 34, No.3, 187~196 (2007)

NS AES B LSS RATO CIS Y 28 AT B0{7} S Mol Dixl= Hg

_ . - 1 = 2t
A5S- QA5 - 4% 225 AN BT YA AR - 44 - B ol
FEAFA 2u389 JE, ARegstE SEAYSe, st SEAY et

Effects of Single or Mixed Supplements of Plant Extract, Fermented Medicinal Plants and
Lactobacillus on Growth Performance in Broilers

DWKlm,SHKlm,DJYu,GHKang,JHKlm,HGKang,BGJang,
JCNa,OSSuhISJangandKHLee

Poultry Science Division, National Institute of Animal Science, R.D.A., Korea
’Chinju National University, Korea
2Kangwon National University, Korea

ABSTRACT This experiment was conducted to investigate the effect of dietary single or mixed supplementation of plant
extract, fermented medicinal plants and Lactobacillus on performance, nutrient availability, blood characteristics, cecal micro-
flora and intestinal digestive enzymes activity in broiler chickens and to prove the possibility of plant derived compounds and
Lactobacillus as an antibiotic growth promoter alternative. A total of eight hundred forty, 1-d-old male broiler chicks (Ross
strain) were randomly divided into 7 groups with 4 replicates of 30 birds each. The treatments were NC (antibiotic-free diet),
PC (basal diet with 0.05% antibiotics and 0.03% anticoccidials), PE (basal diet with 0.1% plant extract), FMP (basal diet with
0.1% fermented medicinal plants), LB (basal diet with 0.1% probiotics), PE+LB (basal diet with 0.1% plant extract and 0.1%
probiotics) and FMP+LB (basal diet with 0.1% fermented medicinal plants and 0.1% probiotics). The final body weight, body
weight gain and feed conversion rate in all treated groups tended to be improved or significantly improved as compared to
those of NC (P<0.05). PE was significantly high in the final body weight, body weight gain of all treated groups (£<0.05).
But the growth performance was significantly lower in all treated groups except PE than PC (P<0.05). No synergic effect in
growth performance was found when plant extracts and Lactobacillus were mixed and fed to broilers. The ratio of albumin
to globulin was significantly lower in all groups than NC (P<0.05). And the stress indicator (lymphocyte/heterophil ratio) of
NC was significantly reduced than other treatments (P<0.05). No significant differences were observed on the numbers of cecal
microbes and Lactobacillus. The number of cecal E. coli and Salmonella in FMP and LB were significantly reduced (£<0.05).
The activity of intestinal digestive enzymes except to sucrase of treated groups significantly decreased compare to those of
controls (P<0.05). These results suggest the possibility that plant extracts and Lactobacillus could be used as the alternative
of antibiotic growth promoters by improving the performance of broiler chicks.

{Key words : plant extract, fermented medicinal plants, Lactobacillus, broiler, performance)
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Table 1. Formula and chemical composition of the experimental

diet
Starter Grower
(0~3wk) (3~5wk)
:;Ze Anti Anti-
biotics biotics biotics
........ L YA—
Corn 53.44 5346 6164 6148
Soybean meal 33.65 33.18 2788 2791
Corn gluten meal 416 449 400 401
Soybean oil 468 470 3.06 3.11
Limestone 102 103 123 122
Tricalcium phosphate 201 201 1.31 1.32
Salt 025 025 025 025
DL-Methionine 027 027 008 008
Lysin-HCl 002 003 005 005
Vitamin-mineral mixture' 050 050 050 050
Virginiamycin 0 005 O 0.05
Anticoccidials 0 0.03 0 0.03
Sum 100.0 1000 1000 100.0

Chemical composition2
Metabolizable energy (kcal’kg) 3,100 3,100 3,100 3,100
Crude protein (%) 220 220 200 200
Lysine (%) 1.10 110 .00 100
Methionine (%) 050 050 038 038
Methionine + cystine (%) 087 08 072 072
Ca (%) 100 1.00 09 050
Available P (%) 050 050 035 035

' Vitamin-mineral mixture provided following nutrients per kg of

diet: vitamin A, 15,000 IU; vitamin Ds, 1,500 IU; vitamin E, 20.0
mg; vitamin K3, 0.70 mg; vitamin By, 0.02 mg; niacin, 22.5
mg; thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3 mg;
riboflavin, 5mg; pantothenic acid, 25 mg; choline chloride, 175
mg; Mn, 60 mg; Zn, 45 mg; I, 1.25 mg; Cu, 10.0 mg; Fe, 72
mg; Co, 2.5 mg

2 Calculated values

%22 300 ppm H7M 97 FAFH AR 87R
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Table 2. Effects of dietary plants extract, fermented medicinal
plants and Lactobacillus on growth performance and
feed intake in broiler chickens

Experimental Wi Feed Feed
period cight . e conver-
gain intake .
© @ s10n rate
d (g) Swk(m (& & (feed/gain)
NC 45.1 1,390° 1,345 2430  1.81°
PC 455  1,511° 1465 2527 173"
PE 454  1,536° 1490 2551 171
FMP 453 1441 1396° 2422 174
LB 450 147" 1396 2418 1L.73*
PE+LB 450 1452 1407  249% 177
FMP+LB 449  1462° 1417° 2448 173"
SEM 009 130 13.0 198 001

NG, basal diet; PC, basal diet with 0.05% antibiotics and 0.03%
anticoccidials; PE, basal diet with 0.1% plant extract; FMP, basal
diet with 0.1% fermented medicinal plants; LB, basal diet with
0.1% Lactobacillus; PE+LB, basal diet with 0.1% plant extract
and 0.1% Lactobacillus, FMP+LB, basal diet with 0.1% fermen-
ted medicinal plants and 0.1% Lactobacillus.

4~¢ Means with the different superscripts differ significantly (P<

0.05).
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Table 3. Effects of dietary plants extract, fermented medicinal
plants and Lactobacillus on nutrient availability in

broiler chickens

Dry Crude Ether

matter protein extracts Ca P

------- %, DM basis --------
NC 720 585 8.5 504 524 482
PC 728 621 83 502 513 476
PE 752 664 8.4 526 521 5l
FMP 727 613 825 495 516 496
LB 760 604 856 556 523 545

PE+LB 754 666 864 584 515 535
FMP+LB 752 613 831 491 3589 516
SEM 356 296 256 279 311 270

NC, basal diet; PC, basal diet with 0.05% antibiotics and 0.03%
anticoccidials; PE, basal diet with 0.1% plant extract; FMP, basal
diet with 0.1% fermented medicinal plants; LB, basal diet with
0.1% Lactobacillus; PE+LB, basal diet with 0.1% plant extract
and 0.1% Lactobacillus, FMP+LB, basal diet with 0.1% fermen-
ted medicinal plants and 0.1% Lactobacillus.

Values are means.
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Table 4. Effects of dietary plants extract, fermented medicinal plants and Lactobacillus on serum chemical composition in broiler

chickens
NC PC PE FMP LB PE+LB  FMP+LB SEM
Total protein (g/dL) 2.73° 2.81° 2.80° 2.54° 2,60 241° 263" 0.04
Albumin (g/dL) 1.13 1.20 1.23 1.17 111 1.09 1.15 0.01
Globulin (g/dL) 1.60° 161° 1.52° 1.37* 1.49™ 1.31° 1.49™ 0.03
Albumin : globulin ratio 0.72° 0.75° 0.83°® 0.86" 0.76™ 0.84° 0.79™ 0.01

NC, basal diet; PC, basal diet with 0.05% antibiotics and 0.03% anticoccidials; PE, basal diet with 0.1% plant extract; FMP, basal diet
with 0.1% fermented medicinal plants; LB, basal dict with 0.1% Lactobacillus; PE+LB, basal diet with 0.1% plant extract and 0.1%
Lactobacillus; FMP+LB, basal diet with 0.1% fermented medicinal plants and 0.1% Lactobacillus.

"4 Means with the different superscripts differ significantly (P<0.05).

EF W} Foh 89 WET 244 vAE Fge
Table 50 YERASITE ti2F B {2kt 0.1% H7HHLB)9
A 27] GF WAl Sk Aog g WES, & -
WA @A) Z7Fshs ohdlF(heterophil) 2 F43 HES 3
B9 F7ske @EZF(lymphocyte) THE A2}l w8l
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Table 5. Effects of dietary plants extract, fermented medicinal
plants and Lactobacillus on components of leukocyte

in broiler chickens

WBC HE LY MO EO BA "

(K/pL) (K/pL) (K peL) (K peLy (K L) (K/ L) ratio
NC 2.8 791 1073 220° 138 0.58° 1.36°
PC 2.7 835% 998 208 1.58° 071° 120
PE 169° 608 757 165° 111¢ 049° 125
EMP  20.1° 738% 879" 187 139° 067° L19°
LB 248 9.08 1090° 2.32* 176 0.74° 1.20°
PE+LB 184 6.74% 8.04™ 1.75 129° 0.58% 1.19°
FMP+LB 17.0° 631°  7.40° 1.50° 123 0.56* 1.17°

SEM 038 0.14 0.19 004 003 002 001

NC, basal diet; PC, basal diet with 0.05% antibiotics and 0.03%
anticoccidials; PE, basal diet with 0.1% plant extract; FMP, basal
diet with 0.1% fermented medicinal plants; LB, basal diet with
0.1% Lactobacillus; PE+LB, basal diet with 0.1% plant extract and
0.1% Lactobacillus; FMP+LB, basal diet with 0.1% fermented
medicinal plants and 0.1% Lactobacillus.

WBC, White blood cell; HE, heterophil; LY, lymphocyte; MO, mo-
nocyte; EQ, eosinophil; BA, basophil.

7 Means with the different superscripts differ significantly (P<

0.03).
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Table 6. Effects of dietary plants extract, fermented medicinal plants and Lactobacillus on cecal microflora in broiler chickens

NC PC PE FMP LB PE+LB FMP+LB SEM
----- logio cfu/g content--------

Total microbes 8.69 836 830 8.07 8.29 8.29 825 0.06

Lactobacillus spp. 9.26 8.90 9.10 9.03 9.14 8.81 9.10 0.08

E coli 731% 7.32% 7.35% 6.30° 6.86™ 7.08° 772 0.11

Salmonella 6.72% 6.53% 6.81% 5.82 6.32% 7.53° 7.39® 0.13

NC, basal diet; PC, basal diet with 0.05% antibiotics and 0.03% anticoccidials; PE, basal diet with 0.1% plant extract; FMP, basal diet
with 0.1% fermented medicinal plants; LB, basal diet with 0.1% Lactobacillus; PE+LB, basal diet with 0.1% plant extract and 0.1%
Lactobacillus; FMP+LB, basal diet with 0.1% fermented medicinal plants and 0.1% Lactobacillus.

>4 Means with the different superscripts differ significantly (P<0.05).
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Table 7. Effects of dietary plants extract, fermented medicinal plants and Lactobacillus on intestinal digestive enzymes activity in broiler

chickens

NC PC FMP LB PE+LB  FMP+LB  SEM
Sucrase activity (#M/min/mg) 1.38 1.29 0.83 1.05 1.09 0.78 0.08
Maltase activity (#M/min/mg) 749 8.96" 7.30° 433° 6.87" 6.60™ 423° 045

Leucine aminotr tid.
eucine aminoiranspephicase 492 595 4am® 35 421° 4.08° 3.93° 0.20

(Units/min/mg_protein)
Alkaline phosphat

aine prosphatase 737 1278 409 272 474" 3.82° 240" 0.89

( #M/mg protein/min)

NC, basal diet; PC, basal diet with 0.05% antibiotics and 0.03% anticoccidials; PE, basal diet with 0.1% plant extract; FMP, basal diet
with 0.1% fermented medicinal plants; LB, basal diet with 0.1% Lactobacillus; PE+LB, basal diet with 0.1% plant extract and 0.1%
Lactobacillus; FMP+LB, basal diet with 0.1% fermented medicinal plants and 0.1% Lactobacillus.

** Means with the different superscripts differ significantly (P<0.05).
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