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Effects of Biologically Active Materials Prepared for Several Minerals and Plants on the Growth of
Rumen Microbes. Sung Whan Shin, Shin Ja Lee, Ji Un Ok, Sang Min Lee, Jung Hwa Lim, Kyoung Hoon
Kim', Yea Hwang Moon’ and Sung Sill Lee*. Division of Applied Life Science(BK 21), GyeongSang National
University, 'National Institute of Animal Science, Animal Nutrition and Physiology Division. “Department of
Animal Sci. & Biotech,, RAIC, Jinju National University - In order to know the effects of scoria, germanium,
charcoal, ginger, stevia, and CLA(Conjugated Linoleic Acid) as biologically active materials on pathogenic
microbes and rumen anaerobic microbes, the growth rate of pathogens (including Escherichia coli O157,
Salmonella paratyphi, Listeria monocytogenes and Staphylococcus aureusy and in vitro rumen microbial growth,
gas production, ammonia concentration, carboxymethyl-cellulase (CMCase) activity, and microbial pop-
ulations were investigated. The growth of pathogenic microbes was inhibited by the supplement of 0.10%
ginger. Ginger had powerful antimicrobial properties on all the pathogens used in this experiments.
Additionally in the antibacterial assay by paper disc method, we could observe the clear zone of similar
area with the positive control(antibiotics) for E. coli as applied with the 10% stevia or the 10% CLA only.
The supplements of ginger, stevia and CLA in in vitro rumen fermentation inhibited populations of rumen
bacteria and protozoa. Particularly supplement of ginger resulted in remarkable reduction of the protozoa
population, which means it might serve as a source inhibiting material of methane creation in the rumen.

Key words : Biologically active materials, pathogenics, rumen microbes, microbial growth
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E AR AL E A SRR B2 JEA A
+HE 5% AHEH FYHoz olgHm e CLA
(MateryaX}: State College, PA, USA)7} HIEAZ X FA|
A

A WS AFAA Tt 2 A2 g, S
2 55712 F4L YAk JENA AL stressS B
Ao =M 22 tAY BHEA EHE F7H917) S8ty
FYL YIAOA 397 FAA A, vlFo] & FAL
713, A HeE AEAE F43o filter paper2
AE £2529E AEE ALY Steviae () BIEAA
A SHEAZAM AR ' AFTAHRE: 2233
stevia 80% + Dextrin 20%), germanium¥ (F)A % ulo]Q
W 28 A ES AHE-3H% L, charcoal 3} scoria® (F) §Hsat

&3} (F) Soap PlusdlA] 27} #9lste] FAASE AH4-3)
Aot AL EAY F5(0.001, 001, 010, 1.00, 500 2
10.00%)= 824 A}8-% methylene chloride (CH;Cly)$)
Fe 2EsA g A8 A8 EAEL methyl-
ene chlorideo)] &3]3}ed A}&-3l 90 L7184 ATTAHER
E-& methylene chlorided] R-FA1A AM&-314th Positive
HHETFEAN A" FAA = Sigma(Sigma-Aldrich Co,
St. Louis, Mo, USA)ZR-H streptomycin sulfate(S9137),
penicillin G potassium(P7794) 2 chloramphenicol(C1919)&

T3, q7te st 77} 0.606 g, 0.132 £ 0.030 g&
300 mle} EdFFFol &aste] g

Table 12 A€ AAZAHEZA YT FEE Yehjz
k.

SAl 0|42
WA wAEE Escherichia coli O157(ATCC 700927D),
Salmonella  paratyphi(ATCC 9150), Listeria monocytogenes

Table 1. Biologically active materials used in the experiment

Materials

Biologically active materials from minerals

Features Biological effect”

Scoria powder Nf, Ds

Germanium powder Nf, Ds

Charcoal powder Nf, Ds
Biologically active materials from plants

Ginger extracts powder Am, Ma

Stevia powder Sweetener, Pg

CLA liquid Pi, Ai

YAi : Accumulation Intramusclar, Am ; Antimicrobes, Ds ;
Decreasing of bad smell, Nf ; Nitrogen of fecal, Ma : Medical
action, Pg ; Promotion of growth, Pi ; Promotion of immune

(KCTC 3569) 2 Staphylococcus aureus(KCTC 1621) 455 &
AAEte FEH AN BY wol AE-3IT

B39 cannulaz}l 2 §¢-27E 29 B3 Y
u] A E-& Table 29| Dehority’s artificial medium [7}-8- Al-&
3le] Hungate [12]9] anaerobic gassing o2 &7]uj
st

9N DJYEN Cfe SrEy

A HEA U E 450 TUF Fo2 EF WEE
1ol Z2te] A dgdEdo 010%(V/V) I H=5 A7t
sted 0, 24, 48 & 96717t T W ¥ o5, WS AH s
o @ $HTE 338 44 EIAA AR F, FRE AT
A& spectrophotometer(Model EZ 201, Perkin Elmer, USA)
o]g-8ta} 650 nmol| A F3tHTh.

724 YL paper discd & ol 83t 7 FF7} W]
go] gl WA dAFF4E Ml 27 (negative con-
trol), A1 FAAE A 2|3 FAA X 2 F(positive control)
9} methylene chloride (CHCL)E 31413t zzte] Ae|d4 &
A9 F=H¥(0.001, 0.01, 0.10, 1.00, 5.00 & 10.00%, v/v or
w/v for biologically active materials prepared for plants or
minerals/media) 2 A& 5 mme] Whatman #1 filter papero]]
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Table 2. The chemical composition of Dehority’s artificial me-

dium

Ingredients 100 ml
Mineral solution % 20 ml
Mineral solution 1I” 20 ml
Resazurin 01g
Rumen fluid® 40 ml
Vitamin mixture” 1.0 ml
V.F.A solution? 6.7 ml
Casein(Acid Hydrolyzed Casein) 2g

Hemin solution” 0.1 ml
Carbohydrate(C-source) 05¢g
8% Na2C03 5 ml
25% Cysteine-HCl 10 mi

“Mineral solution I: K;HPOy 6.0g in 1,000 ml D.W.

Mineral solution T : CaCly(anhydrous), 025 g MgSO,
(anhydrous), 0.25 g; NaCl, 4.5 g; (NH4),504, 4.5 g; MnSO; -
H;O, 010 g; FeSO, - 7Hy, 0.01 g in 1,000 ml D.W.

9Rumen fluid for culture media. Rumen fluid was obtained
by filtering rumen contents.

YVitamin solution : Pyridoxine HCl, 0.20 g; nicotinic acid
amide, 0.20 g; Ca-d-pantothenate, 0.20 g; para-amino ben-
zoic acid, 0.01 g; stock soultion 1.0 ml in 1,000 ml D.W.

9VFA solution : Acetic, 17 ml(2.9><10'2M),' propionic, 6 ml
(8.0><10“3), n-valeric, isovaleric, and DL-a-methylbutyric acid,
1 ml each(9x10*M).

Hemin solution : Dissolove 50 mg hemin in 1 ml IN NaOH
; make to 100 ml with water.
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Fig. 1. Effect of 0.10% biologically active materials (@@,
Control; ¢4, Scoria; X— X, Germanium; -,
Charcoal; [1—[], Ginger; Hl—M, Stevia, 0—O,
CLA:Conjugated Linoleic Acid) on pathogenic cell
growth. ABCDEF: The letters at the tops of the spots
indicate statistical significance; means with different
letters are significantly different (P<0.05).

e Axs 2 o, ZAF HIN wAEES(E coli
0157, S. paratyphi, L. monocytogenesS}t S. aureus)2] A7 uj
¢ F BAAA A& 02 FUtstt HAp Fadte A
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10% A7}7sk CLA 10% F7}Eo)A] E. coli o) tha)A pos-
itive control7t¢} W43t =719 clear zoneo] A EH Y1 o}
E AP FaXe 84 347 A3 gle AoF ot
A7E BYth oy Ayt 53] v#o g £ = pa-
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e 4ol AREAE F7HA A3 o] FYsojor &
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Negative control

Paesitive control

FIRECer

Fig 2. Clear zone as measured by supplemental levels (0.001, 0.01, 0.10, 1.00, 5.00 and 10.00%) of biologically active materials,
control and antibiotic treatment. (A, Staphylococcus aureus; B, Listeria monocytogenes; C, Escherichia coli O157; D, Salmonella

parathphi). CLA, Conjugated Linoleic Acid.
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Table 3. Microbial populations after 12 h incubation of the anaerobic media added 1.00% of biologically active materials

Microbes
Biologically active . Protozoa .
materials Bacteria Live cell Dead cell Fungt
cfux10° cellx10? cellx10® tfu?x10*
Control 34.13+17.02° 41424357 19.58+4.37° 11.27+6.23°
Scoria 38.54:13.26° 38.34+8.47°° 39.57+7.32° 22.58+3.58°
Germanium 66.87+8.42° 47.32+3.69° 22.42+8.39° 38.69+7.39°
Charcoal 75.69+14.24* 42.78+4.78 19.71+8.87° 29.57+5.12*
Ginger 9.87+7.19° 6.21+7.83 47.57+8.59° 23.76+549
Stevia 13.45+3.28° 29.75+9.34° 27.47+12.21° 29.66+12.29°
CcLA? 9.32+2.64° 12.08+2.53° 21.2345.19° 41.18+17.89°

Meanistandard error.

Mean with different superscripts in the same microbial fractions differ significantly (P<0.05).
V: colony formation unit/mL. ?: thallus formation unit/mL. *CLA : Conjugated Linoleic Acid.
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N

(=]

Scoria Gemanium  Charcoal Ginger Stevia CLA
Biological active materials

Fig 3. In vitro gas production from the head spaces of anaero-
bic medium after 12 h incubation by various supple-
mental levels ([J; 0.00%, ; 0.01%, [; 0.10%, &; 1.00%)
of biologically active materials. CLA, Conjugated
Linoleic Acid. AB: The letters at the tops of the bar
(length means standard errors) indicate statistical sig-
nificance; means with different letters are significantly
different (P<0.05).

(P<0.05) 0.2 ZHahsle A7leEd g2 237 gz JE
strd. Germanium9} charcoal P& A714:320] w2
ZhagA o Ztolzt itk A ST wEg nAE
Aol AT BAZ ULE B 0[13.27], FtawtA o] F
A3 "ol WiEFEdAe w39 nAE 43L& A3
& Ao Hol A7, stevia ¥ CLAZ 9139 1] &) 3
2 B 01% A=A F7lsFo) Y e Ao wiga
g Ao AZHA.

BHEQY gtLol s

Hh o] HILE in vito AN HABAHED 63 S
B2 Agste 247 vl F, 33 dryoly) 24

& Fig. 4943} 2t}

2T

Ammonia(mg/100mL)

Scoria Gemanium  Charcoal Ginger Stevia CLA

Biological active materials

Fig 4. In vitro NH¢N concentration in the supernatant of anae-
robic medium after 12 h incubation by various supple-
mental levels ([]; 0.00%, ; 0.01%, [0; 0.10%, % 1.00%)
of biologically active materials. CLA, Conjugated
Linoleic Acid. ABC: The letters at the tops of the bar
(length means standard errors) indicate statistical sig-
nificance; means with different letters are significantly
different (P<0.05).

gy e kol Fee A% AZbFAA 1.00% H7t
Aoet 31, BF HEFAXNE A9 v&d FEE Jehil
o gEYoles iR 3 uAE Al o P4H
A Baojn[512], W Fo] Eaf=lojol A==, A% -
AZbrelM e gy F dRYole g/t £ Aow B
o, uj B Ee o g il A E3(proteolysis)E F7A17 Ao
Z AaHed 1 A8 /1He ¢ F it

HiZ2| n|M=9| carboxymethylcellulase (CMCase) &

g9 o] H7hE in vitro AFA AT EHER 63 &
FEHE AFEt 247 g &, SA Y nYE
CMCase 842 Fig. 5049} Zu}

279} Blalst S o, scoria H7H+9] ¢ CMCased
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Fig 5. In vitro CMCase activity in the supernatant of anaerobic
medium after 12 h incubation by various supplemental
levels ([J; 0.00%, &; 0.01%, [I; 0.10%, B&; 1.00%) of bio-
logically active materials. CLA, Conjugated Linoleic
Acid. ABC: The letters at the tops of the bar (length
means standard errors) indicate statistical significance;
means with different letters are significantly different
(P<0.05).
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