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ABSTRACT

J. Anim. Sci. & Technol. (Kor.) 48(5) 709~718, 2006

In order to know the effects of Garlic, Scallion, Flavonoid, Urushiol, Anthocyanidin and Bio-MOS® on

pathogenic microbes and rumen anaerobic microbes, the growth rate of pathogens (including Escherichia

coli 0157, Salmonella paratyphi,

Listeria monocytogenes and Staphylococcus aureus) and in vitro rumen

microbial growth, gas production, ammonia concentration, carboxymethylcellulase(CMCase) activity, and

microbial populations were investigated.

The growth of pathogens was inhibited by supplementation of 0.1% Flavonoid, Scallion or Bio-MOS® as

biological active materials.
pathogens applied in paper disc method.

And Scallion and Flavonoid had powerful antimicrobial properties on the

Although few effects by biological active materials disappeared in rumen fermentation in vitro, CMCase
activity removed with supplementation of 1% of Flavonoid which had antimicrobial property in paper disc

method. Scallion, having powerful antimicrobial

property on pathogens and no inhibiting on rumen

fermentation, might be a source in development of natural antimicrobial agent for ruminants.
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Biological Active Materials on Microorganisms
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Table 1. Biological active materials used in the experiment

Materials Orgrins Features Biological activity”
Garlic extracts Garlic liquid A-M, P-I

Scallion extracts Leeks extrat liquid A-M, A-B, P-I
Flavonoids Lacquer tree powder A-O, A-B, P-l
Urushiol Lacquer tree liquid A-O, A-B, P-l
Anthocyanidin Red grape powder A-O, A-B, P-l
Bio-MOS® Microbial cell powder A-M, A-B, P-G

2 A-O, anti-oxidant; A-M, anti-microbes; A-B, antibiotics; P-1, promotion of immune; P-G, promotion of growth.
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Table 2. Pathogenic microbes and media

Pathogenics Gram Media Motility

Escherichia coli 0157 - MacConkey Medium +

Salmonella paratyphi - Salmonella-Shigella Medium +

Listeria monocytogenes + Listeria Medium +

Staphylococcus aureus + Nutrient Medium -
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Table 3. The chemical composition of Dehority's

artificial medium

Ingredients 100 ml
Mineral Solution T 20ml
Mineral Solution T1” 20 ml
Reaszurin 0.1g
Rumen fluid” 40 ml
Vitamin Mixture® 1.0ml
V.F.A solution? 6.7ml
Casein(Acid hydrolyzed casein) 29
Hemin solution” 0.1ml
Carbohydrate(C-source) 05g
8% Na,COs 5ml
2.5% Cysteine-HCI 10 ml

a
b

o

=

<o
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Mineral solution I : K;HPO4 6.0 g in 1,000 ml D.W.
Mineral solution II: CaClz(anhydrous), 0.25 g; MgSOs
(anhydrous), 0.25g; NaCl, 4.5g; (NH4),SO4, 4.5g¢;
MnSO;, + H,0, 0.10g; FeSO,4 - 7H,, 0.01g in 1,000
ml D.W.

Rumen fluid for culture media.

Rumen fluid was obtained by filtering rumen
contents.

Vitamin solution : Pyridoxine HCI, 0.20 g; nicotinic
acid amide, 0.20 g; Ca-d-pantothenate, 0.20 g; para-
amino benzoic acid, 0.01 g; stock soultion 1.0 ml in
1,000 ml D.W.

VFA solution : Acetic, 17 ml(2.9 x 10-2M); propionic,
6 ml(8.0 x 10-3), n-valeric, isovaleric, and DL-a
-methylbutyric acid, 1ml each(9 x 10-4M).

Hemin solution : Dissolove 50 mg hemin in 1ml
IN NaOH ; make to 100 ml with water.
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Fig. 2. Clear zone as measured by supplemental levels (0.001, 0.01, 0.01, 1.00, 5.00 and
10.00%) of biological active materials, control and antibiotic treatment. (A, Staphylococcus
aureus; B, Listeria monocytogenes; C, Escherichia coli 0157; D, Salmonella parathphi).
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Fig. 3. In vitro gas productions of the supernatant of anaerobic culture medium after 12 h

incubation by supplemental levels of biological active materials. ((1; 0.00%, N; 0.01%,

[; 0.10%, M; 1.00%).
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Ammonia concentration (mg/100mL)

Garlic

Scallion

Flavonoid

Urushiol Anthocyanidin Bio-MOS

Biological active materials

Fig. 4. In vitro NHs-N concentrations of the supernatant of anaerobic culture medium after 12
h incubation by supplemental levels of biological active materials. ((J; 0.00%, N; 0.01%,

[M; 0.10%, M; 1.00%).
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Fig. 5. In vitro CMCase activities of the supernatant of anaerobic culture medium after 12 h
incubation by supplemental levels of biological active materials. ([(]; 0.00%, N; 0.01%,

[; 0.10%, M; 1.00%).
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Table 4. Microbial populations after 12 h incubation of the anaerobic media added 1.00% of

biological active materials

Microbes

. . Protozoa .

Ingredients Bacteria Live cell Dead cell Fungi
cfu? x 10° cell x 10 cell x 10° tfu? x 10*

Control 3413 +17.02° 4142+ 357° 1958 + 4.37° 11.27+ 6.23°
Garlic 51.24 +11.32° 63.34 +11.21° 17.76 + 3.62° 3416+ 8.17°
Scallion 98.14 + 23.56° 11.24 + 543° 32.45 +10.38% 19.27 + 6.11°
Flavonoid 4362 +11.25 38.87 +13.57® 29.38+ 9.22% 54.88 + 11.01°
Urushiol 47.87 £19.74° 19.54 + 6.54° 48.78 + 16.54° 027+ 0.19°
Anthocyanidin 89.71 +18.43" 52.19 +17.35% 39.75+ 873" 59.78 +19.17%
Bio-MOS® 43.77 +13.26" 57.29 + 14.39% 2289+ 9.21° 81.09 + 28.47°

Mean + standard error.

Y colony formation unit/mL, ? thallus formation unit/mL

Mean with different superscripts in the same microbial fractions differ significantly (P<0.05).
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