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Effects of Dietary Effective Microorganism (EM) on Growth Performance, Microflora
Population and Noxious Gas Emission in Broiler

Hwan Ku Kang*, Chan Ho Kim, Han Tae Bang, Ji Hyuk Kim, Min Ji Kim, Dong Woon Kim, Jae Cheon Na,
Jong Hwangbo, Young Rok Yang, Hee Cheol Choi and Hong Kil Moon
Division of Poultry Science, National Institute of Animal Science, RDA, Cheonan 331-801, Korea

ABSTRACT This study investigated the effects of dietary supplementation with the effective microorganism (EM) on the
growth performance, blood parameter, small intestinal microflora, and noxious gas emission of broilers. A total 720 1-d old
ROSS 308 was randomly assigned to 6 dietary treatment groups: control, virginiamycin (6 mg/kg), 0.1% PB 0.1% EM, 0.5%
EM, and 1.0% EM. Each treatment was fed to 4 replicates of 30 birds per diet for d 35. Two-phase feeding program with
a starter diet from 0 to 3 wk, and a finisher diet from 4 to 5 wk was used in the experiment. Within each phase, a diet
was formulated to meet or exceed NRC requirements of broilers for macro- and micronutrients. The diet and water were
available ad libitum. Result indicated that during overall periods of the experiment, final weight, body weight gain, and feed
intake were not different among dietary treatments. Feed conversion ratio was less (P<0.05) for EM treatments than control,
antibiotics, and PB. Total cholesterol (TC), triglyceride (TRG), glucose (GLU), total protein (TP), calcium (CA), aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) were not different among dietary treatments. White blood cell
(WBC), hemoglobin (Hb), heterophils (HE), lymphocyte (LY), monocytes (MO), and eosinophils (EO) were not different
among dietary treatments. HE:LY was less (P<0.05) for EMO.5 treatments than control, antibiotics, and PB. Lactobacillus was
greater (P<0.05) for EM treatments than control and antibiotics. E. coli and Salmonella were not different among dietary
treatments. NH; and CO, wereless (P<0.05) for EM treatments than control. These results indicated that EM treatments were
effective feed conversion ratio, noxious gas emission and micro flora population on the cecum in broilers.
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Table 1. Composition and nutrient content of experimental diets

(as-fed basis) (%)
Ingredients Starter Grower

(0to3 wk) (4to5 wk)
Corn 53.44 61.64
Soybean meal 33.65 27.88
Corn gluten meal 4.16 4.00
Soybean oil 4.68 3.06
Limestone 1.02 0.08
Tricalcium phosphate 2.01 0.05
Salts 0.25 1.23
DL-methionine 0.27 1.31
Lysine-HCl 0.02 0.25
Vitamin-mineral premix’ 0.50 0.50
Total 100.00 100.00

Calculated value

ME (kcal/kg) 3,100 3,100

Crude protein (%) 22.0 20.0
Lysine (%) 1.10 1.00
Methionine (%) 0.50 0.38
Methionine + cystine (%) 0.87 0.72
Ca (%) 1.00 0.90
Available P (%) 0.50 0.35

Provided per kilogram of the complete diet : vitamin A (from
vitamin A acetate), 15,000 IU; vitamin Ds, 1,500 IU; vitamin E
(from DL-o-tocopheryl acetate), 20 mg; vitamin K, 0.7 mg; vi-
tamin By, 0.02 mg; thiamin, 5 mg; folic acid, 0.7 mg; pyrido-
xine, 1.3 mg; rivoflavin, 5 mg; pantothenic acid, 25 mg; cholone
chloride, 175 mg; Zn (as ZnO), 45 mg; Mn (as MnSO, - H,0),
60 mg; Fe (as FeSO,- 7TH0), 72 mg; Cu (as CuSO;, - 5SH0), 10
mg; Co (as CoCO;s), 2.5 mg; I [as Ca(IOs), - HLO], 1.25 mg; Se
(as NaySeO;), 150 pg.

3. Hol M s

o 574 WaE AR fsl Al F5 Al A2E 8
Kl g lo) A dalS Fof 5 mL¥ EDTA7}

#2]¥ vacutainerol]l N8 T, 2417t Qbel] {7 (HE-

MAVET HV950FS, Drew Scientific Inc., USA)= leukocyte

2 erythrocytesE S48k om™, Eo Ashst 242 25,000

xg 2 20 min 94 ] & ozl Aoz AF P

7](COBAS MIRA plus, ROCHE diagnostics)S Al-&-3lo] &

e g
ol
ol
£
19



Kang et al.

2] W total cholesterol, triglyceride glucose, total protein, cal-
cium, aspartate aminotransferase 2 alanine transaminase -

;ﬁ O]—)\}\

4 FU ojME ws
AU MAAES AR T8 Al BEAlTe] HIssekaL, 179
FHe] SAE Ml g4 Al )
R5g o] 2L, AR T WS | & AT
H 15 mL Alg el g, HiE S/HT9
3410 HAIZl 10 2~10 374 @AIF o= 3| A 8 Th
Al F572] H3 Ae wiA]ol] 3AH samples | mLY HE
Al71a, 5717 o m wieksinh e wiA] 9l wjF =
71L& Table 201 Wrebd vhel Aot v & VEE«] FE 7
H#2] colony-forming unit(CFU)S-2 A4 F log o2 3
REEEE

O,

m

a3

5. 2 woli7ts £

TE A 2 AT

A sl B AlzbEe widE B5 AFHT F
148 B 100 g& AF38ked 1,000 mLe] &7 Y

A Lol A 24117t Bt W E AR ¥, Gastec(Model GV-100,

GASTEC, Japan)& ©|&3lo] ¢mo}l 2 o|italeki by
Fe S8k

6. SAIMe|

AElM Lo BE ARES] SAEAL Statistical
Analysis System(SAS release ver 0.1, 2002)2] General Linear
Model(GLM) procedureZ ©]-&-3Fo] FAHEA S AAI5F] 1,
2] 7rll f-2]/d-2 Duncan’s multiple range test(Duncan,

: Bffects of Dietary Effective Microorganism (EM) on Growth Performance, Microflora Population and Noxious Gas Emission in Broiler 229

1955)5 o]g3td 5% oAl HAF AT

Znt o pa

1. A Mitd
M= S ALs W 5573 37 gold e SAE, A
A, AFR 8782 Table 20 8.9F313ith £8 A
R SA Tl delA Tl FFEA 2]} Bl wste]
0.5%<F 1% A7Froll Al 242} 31 ¢ B 33 g & SA| &)
7H}\_11:’]/~}\-—‘]’} Frel#Ql Atole Yeh A edskeh kAW A
g a7%dAe FAA Al b Hd 6% oA
?1(P<0.05) 7B &3S Uehlol, Als a7 7i E3ot
UERST o= EM H7PE SA19 SAlES A= &
o Alg & /A &3/ o= E31(Chiang and
Hsieh, 1995; Farjardo et al., 2012; AZt% 5, 2010; ©|F &
T, 2013)¢}F T AHE B ey fakte SAlel
A7 gostle W SA o] FFE T Eal (Bansal T,
2011; Aliakbapour %, 2012)2}= th 274 Yebsit) Jin 5
(1996)2 EAlA A= Hr7tee #59 F7 H7t
Wl Ato], FF] Abe], $AA 2], AuAe] &9 9
v 75 5ol vk vd2A4 vebd 4 doka sksick 7
=4 EM 7t e i vl A3 5]4gk Holth
2 Ago] Ao Uizt 452 FF AEHelor & Az}
Atz €t
2] A7 EM A Ee] A9 3134 = o=,
AVt DA S AEAs) AlA o
gt A3 o2 EMY 3HtEo] e AMdro]l @i
&AL Gl E AT FElE ALAA A WoellA 43t &
FE5 =995 AR AIREHH, o712 EMS -85

1—4

Table 2. Effects of effective microorganism on growth performance (over all periods)

Dietary treatments'

Items SEM
Control Antibiotics PB 0.1 EM 0.1 EM 0.5 EM 1.0
Initial BW (g) 45 45 45 45 45 45 -
Finial BW (g) 1,796 1,827 1,822 1,818 1,827 1,829 28.4
BWG (g/bird) 1,751 1,782 1,777 1,773 1,782 1,784 113
Feed intake (g/bird) 2,757 2,659 2,717 2,433 2,539 2,463 33.9
FCR 1.57 1.49° 1.53* 1.38° 1.39° 1.39° 0.01

! Control = control diet; Antibiotics = control diet + virginiamycin 6 mg/kg; PB 0.1 = control diet + Avilac 0.1%; EM 0.1 = Effecive

microorganism 0.1%; EM 0.5 = Effecive microorganism 0.5%; EM 1.0 = Effecive microorganism 1.0%.

*® Means with different superscripts differ significantly (P<0.05).
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Table 3. Effects of effective microorganism on blood parameter
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Dietary treatments'

Items SEM
Control Antibiotics PB 0.1 EM 0.1 EM 0.5 EM 1.0
- mg/dL -

Total cholesterol 103.5 96.8 101.7 97.7 98.3 103.6 15.36
Triglyceride 84.4 71.9 80.9 72.5 72.0 77.8 12.11
Glucose 208.0 206.0 210.0 202.0 206.0 207.0 19.64
Total protein 2.7 24 2.7 2.5 2.6 2.5 0.21
Calcium 6.1 6.1 5.7 6.6 5.6 5.6 0.05
AST 266.0 230.0 221.0 154.0 151.0 181.0 28.74
ALT 20.0 19.0 21.0 17.0 17.0 16.0 3.26

Control = control diet; Antibiotics = control diet + virginiamycin 6 mg/kg; PB 0.1 = control diet + Avilac 0.1%; EM 0.1

= Effecive microorganism 0.1%; EM 0.5 = Effecive microorganism 0.5%; EM 1.0 = Effecive microorganism 1.0%.

Table 4. Effects of effective microorganism on blood parameter

Dietary treatments'

Items SEM
Control Antibiotics PB 0.1 EM 0.1 EM 0.5 EM 1.0

WBC (K/uL) 0.63 0.81 1.13 2.08 2.00 1.48 0.15
Hb (K/uL) 10.9 11.1 12.9 8.4 9.1 8.5 3.85
HE (K/uL) 17.5 17.6 17.6 13.6 13.2 13.6 2.74
LY (K/uL) 73.0 75.4 74.6 70.0 73.0 78.0 15.36
MO (K/pL) 2.5 2.4 3.3 23 2.0 32 0.25
EO (K/uL) 2.5 2.4 3.3 2.3 2.0 3.0 0.17
RBC (K/uL) 2.4 2.5 2.1 24 25 25 0.12
HE:LY 0.24° 0.23" 0.23 0.21%® 0.16° 0.17* 0.02

! Control = control diet; Antibiotics = control diet + virginiamycin 6 mg/kg; PB 0.1

control diet + Avilac 0.1%; EM 0.1

= Effecive microorganism 0.1%; EM 0.5 = Effecive microorganism 0.5%; EM 1.0 = Effecive microorganism 1.0%.
WBC = white blood cells; Hb = hemoglobin; HE = heterophils; LY = lymphocytes; EO = eosinophils; RBC = red blood cells;

HE : LY = stress indicator.

*> Means with different superscripts differ significantly (P<0.05).
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Table 5. Effects of effective microorganism on the microbial population in the ileal content of broilers

Dietary treatments'

Items SEM
Control Antibiotics PB 0.1 EM 0.1 EM 0.5 EM 1.0
- logo cfu/g -
Lactobacillus 5.10° 5.35° 6.88" 6.71° 6.86" 6.88" 0.13
E. coli 5.18 4.70 5.52 5.57 5.51 5.48 0.48
Salmonella 4.62 4.50 4.98 5.02 4.84 4.95 0.29

' Control = control diet; Antibiotics = control diet + virginiamycin 6 mg/kg; PB 0.1 = control diet + Avilac 0.1%; EM 0.1 =
Effecive microorganism 0.1%; EM 0.5 = Effecive microorganism 0.5%; EM 1.0 = Effecive microorganism 1.0%.
*® Values with different superscripts in the same row are significantly different (P<0.05).

Table 6. Effects of effective microorganism on the noxious gas emission of broilers

Dietary treatments'

Items SEM
Control Antibiotics PB 0.1 EM 0.1 EM 0.5 EM 1.0

NH; (ppm) 28.7° 26.5° 23.6™ 23.1% 21.1° 21.1° 0.28

CO, (ppm) 1,485° 1,429%® 1,388° 1,359° 1,215 1,247¢ 8.95

! Control = control diet; Antibiotics = control diet + virginiamycin 6 mg/kg; PB 0.1 = control diet + Avilac 0.1%; EM 0.1 =
Effecive microorganism 0.1%; EM 0.5 = Effecive microorganism 0.5%; EM 1.0 = Effecive microorganism 1.0%.
*7¢ Values with different superscripts in the same row are significantly different (P<0.05).
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