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The present study was conducted to investigate effective starter culture to improve
biological activity of Asarum sieboldii. Antibacterial activity, antioxidant activity and
reduction of enteric rumen methane production were used as criterions for biological
activity. Ground A. sieboldii was added in MRS broth at 10% (w/v) and fermented
by different starter cultures. Weissella confusa NI28, Weissella cibaria N33, Lacto-
bacillus curvatus NJ40, Lactobacillus brevis NJ42, Lactobacillus plantarum NJ45 and
Lactobacillus sakei NJ48 were used for starter culture strains. Each starter culture
was inoculated with 1% (v/v) ratio and fermentation was performed at 30C with
agitation (150 rpm) for 48 h. MRS broth for the control was employed without
starter culture. Then the fermentation growth was dried and extracted using ethyl
alcohol. The growth of starter culture was detected at NJ40, NJ42, NJ45 and NJ48.
And the highest cell growth was found in NJ40. Antibacterial activity against to
Staphylococcus aureus, Listeria monocytogens, Mannheimia haemolytica and Salmon-

PR ATE SUSAAEE7) 00N MRS R BaE A7A ARAAA Aol
o8 ol %oizl A,

** Corresponding author, FE)8tn F &2} H&IH(nagjin@jbnu.ac kr)
o AE U st FEAY ek
ook A etal SEAAATAEH
ook QBT SE2AE 3T

weeens 2o Sl YR AL TG



492 olohg- BT ZA - USA ATA - PIE AN AR A 253 - A9

ella gallinarum were observed in the extract fermented by NJ40 and NJ45. All
treatments showed antioxidant activities, however, there were no significant differ-
ences (p>0.05). In in vitro rumen fermentation, negative control (NC) and positive
control (PC) were assigned to without extract and with non-fermented A. sieboldii
extract. Significant suppression of gas productions were detected in positive control
and treatments compared to negative control (p<0.05). However, total volatile fatty
acid production was not suppressed. Significant methane reduction per total volatile
fatty acid productions were found in positive control and NJ45 treatment (p<0.05).
The present study suggested a fermentation of A. sieboldii using NJ45 strain could
improve its biological activity and make possible for its use in bio additive for
enteric rumen methane mitigation without suppression of animal productivity.

Key words : antibacterial activity, artificial chemical, asarum sieboldii, environ-
mental friend additive, enteric methane production
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1. ¢84E
AR AFRE F&AE M (Asarum sieboldii)> A= AFA] 229 P utE A
TYst AMEEAT. FHS AL 60C EFAXVE 01 she] 24A17F B Ax3A

cutter miller(Philips, HR2860, Netherlands)S ©]-&3to] A F4|g ol AM&-3tHTt
2. &5

Aol ALLEH RAF O 2 Weissella confusa NI28(Genbank accession number KJ914897),
Weissella cibaria NJ33(Genbank accession number KJ914898), Lactobacillus curvatus NJ40
(Genbank accession number KJ914899), Lactobacillus brevis NJ42(Genbank accession number
KJ914900), Lactobacillus plantarum NJ45(Genbank accession number KJ914901) 2 Lactobacillus
sakei NJ48(Genbank accession number KJ914902)2 A3}ttt BE #F5L2 MRS(Difco,
USA) ¥l A& o] &3ato] njFstsirt.
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HETE dF59 A5 E&L 1aTs & AdT338S 7ot Brietaitt Aad+3573
13 H = WS o] &3ttt 842 i 0.8%(w/v) NaClS ©]-8-3+% a1,

ol &3ttt T M Yo = JUrHHﬂ* 30ColA 20
]

A FHE FEES o8&t HrlstAth Al AHE WATEE, Staphylo-
coccus aureus (wild type), Listeria monocytogens KACCO0550, Salmonella gallinarum ATCC9184
2 Mannheimia haemolytica(wild type) 5= AHE3}A T FH AL TSRS o] &3 S
ARG ZAYS AR AL, AT e ot v BHddES LB(leco USA) Hj

AL o] &ate] 37ColA 2443t &t St v dd
10mLo 1%(v/v) HlE&2 &3 Sl LB(Difco, USA) 3 Fuj| K|
At FEE 100uLE A7 8mm] paper diskol| FUTH Fol] 20| x oF 3082 H= £0f
o] 3te sttt ol F8IH paper diskE THIE HUT F FSUA N ¥ E,
37Coll A 24217t B3t 3
AES FAsA FaEAS FrtetAdoh

FEE9 g4ksldd-S DPPH(2, 2-di (4-tert-octylphenyl)-1-picrylhydrazyl, Sigma, USA)S
o] 88 A7) 2A% HIPIN S o] fate] BRI, 1 WHE Juan¥} Chou(2010)0l =
sho] et
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(17:30)0ll B2 4kgd HISA7] Wi FALR 4kgs TSR PUlE &5 2 £& AFAdF
StEE &kt
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Aol 71d7 AHEH QA= gk = 2mm sieve”’t FEE A4S B4 7](Cutter mill,
IKA MF10.1, Staufen, Germany)E ©|-83}l] 3t Ath Al A= 219 252 3
7Vek AP T2 FAASIE AL, 125mL serum bottle®] 50mL2] rumen inoculum3} 0.5g2] L X=
ek gANSE R 1%9] 712S FHUFsEA T A2 Tilleyol Terry(1963)9] Wl wheh
FPatP o, RE AFL wkEo 2 A A

AR EFE ARG FEIFAIE ol &ate] Wi W 7k AdHS
=4 Aol &5 ¥ Jtae 74 9 g DA F S9-S5 913 rubber stopperZt g3
 aluminum packol XA F4 2 wlgk WA LS Carboxen™, fused silica capillary
column(0.53mm i.d.X30m length, SUPELCO, USA)7} %2 gas chromatograph(HP7890,
Agilant, CA, USA)Z #213}% 3L, oven, inlet & TCD 2%+ Z} 100C, 150C % 150C A}
gyl 259 S /83 3 pH meter(S20 Seven Easy™, Mettler-Toledo)S ©]-8-3}]
HEE A o] pHE SA3IA T e de] = yYole] AAgaF2Chaney2t Marbach(1962)
of el et Xy E A, 4,000pm 2 1583 A& shof AFR AL A A - v

F A 5 H 20uLel phenol color reagent ImL % alkali-hypochlorite reagent ImL-2 £+
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3] &35t 37CollA 1587 whg- 3 3333 % A|(Optizen UV2120, Mecasis, Korea)S ©]&
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o] 30% Ft AAEF 13,000pmell A A4lEE] e W AAGS AZ AIEE Nukol™,
fused silica capillary column(0.25mm i.d.>X0.25um filmX30m length, SUPELCO, USA)°] “&3}
% gas chromatograph(HP7890, Agilant, CA, USA)Z £23}$ 3, oven, injector & detector <
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Fig. 1. Cell viability of stater culture strains in MRS broth containing 10%(w/v) Asarum
Sleboldii. In treatments, NJ28, W confusa NJ28; NJI33, W. cibaria NJ33; NJ4O, ..
curvatus NJAO; NJA2, L. brevis NJAZ; NJAS, L. plantarum NJAS and NJ48, L. sakel
NJ4A8 were inoculated, respectively
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g Az= Table 1914 B A 2ok F 67}
ZoA L. curvatus NJ40 2 L. plantarum NJ45

Aol NZ HE HE dFE

oA A AFEH EE W Wl =2 Fa24ES YUY 758 HESHA &
I AALE B A o] E9tste] B AT Bt SUS 202 v AT AR § FE23 o
ZTNM e FadAde] YelUR] &tk =, L curvatus NJ403} L. plantarum NJ4A59 A L
Bt FgdS daRygs Fotd A8 FeE AdEth Ham(2014)2 S EE A
A=Y AETE A4S A F AT 519 e, Kim 5(2003)2 HEE T3 AE
FEE9 F HsdTF 2 s o] FXE A4E Baug vk Qloh E=g A R
= A5 S FTHFCE AEY oS A F Ue FoeE HuH

Table 1. Antibacterial activity of ethanol extracts of fermented Asarum sieboldii using
different starter culture strains

Treatment!

Pathogenic bacteria
Con NJ28 NJ33 NJ40 NJ42 NJ45 NJ48

Clear zone, mm

Staphylococcus aureus ND ND ND 13.76 ND 12.64 ND
Listeria monocytogens ND ND ND 12.37 ND 9.98 ND
Manheimia heamolytica ND ND ND 20.17 ND 16.95 ND
Salmonella gallinarum ND ND ND 9.38 ND 8.99 ND

!'Con, not fermented; NJ28, W. confusa; NJ33, W. cibaria; NJ40, L. curvatus; NJ42, L. brevis; NJ45, L.
plantarum and NJ48, L. sakei.
ND, not detected.

AR FEES0] in vitro RP5-9] 8 Aol WA= &3 Table 2014 H= A3 2o
zt FEES H7KSE AEFPC, NJ40 2 NJ45)°] H3) o
ZTF(NCO)ON A fFelF oz A ZAEJATHP<0.05). 1Y EE A|FFoA YEhd vk
4 g AA W90 5.80~7.20(Hiltnere} Dehority, 1983) W ¢l Wl

E50] F()Y FFS PAA Fe= FAo® AFHUAT v
A FEYole) A4 AL HEFNCO)ANA 794 JA 7HE SA YER tH(p<0.05). 2
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Fig. 2. Antioxidant activity of ethanol extracts of fermented Asarum Sieboldii using differ-
ent starter culture strains. In treatments, CON, control; NJ28, W. confusa NJ28;
NJ33, W, cibaria NJ33; NJAO, L. curvatus NJAO; NJA2, L. brevis NJA2; NJA5, L.
olantarum NJAS and NJ48, L. sake/ NJAB were inoculated, respectively

WA o 2 By R Uole] Ao A AL HA 5.0~8.0mg/100mLAA] Hh 29
mg/100mLE &2 A Uth(Stiles 5, 1970). & AFE RE NPT EA B=H gL olE
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2 AHA ALEY 2ol s AhE e, 1 AdEe] F A YA w3 3§
YER A3z, diE2FMNC) B AR TE oA FoHoz EA A E AThp<0.05). W
AWl A ZHA FAHYLERZ 0]8-5= propionate= HZTF(NC)ol| HIS] X FEANA
olF o7 =4 Ve THp<0.05). 53] PCAA oo g BA ZAE IO, thET(NC)
oA 7Hg SERATHp<0.05). A/P ratio®] - HA| A7} 2:1 oG o2 ZAEITH

et

Table 2. /n vitro rumen fermentation parameters of ethanol extract of fermented Asarum
Sieboldii using different starter culture strains at 24 h

Treatments'
Contents

Negative control | Positive control NJ40 NJ45 SEM?
pH 6.60° 6.64° 6.64° 6.63° 0.005
NH;-N, mg/100 mL 6.24° 7.66° 7.84° 7.44° 0.207
Total VFA, mM 60.35° 69.72° 67.08° 68.54° 1.185
Acetate, mM 36.21° 42.38° 42.29° 42.41° 0.819
Propionate, mM 12.76* 14.33° 13.56° 13.84% 0.196
iso-Butyrate, mM 0.69" 0.78" 0.73* 0.73% 0.012
n-Butyrate, mM 7.83° 8.77° 8.23%® 8.34 0.118
iso-Valerate, mM 1.69* 2.20° 2.08° 2.05° 0.060
n-Valerate, mM 1.18 1.25 1.18 1.18 0.012
A/P ratio 2.84° 2.96° 3.04° 3.06° 0.027
Total gas, mL 76.67° 69.00" 69.67" 70.67" 0.965
Hydrogen, mL 0.04° 0.03* 0.03* 0.03® 0.001
Methane, mL 6.84 6.02 6.65 6.28 0.129
ngaifﬁ pet 0.11¢ 0.09" 0.10° 0.09% 0.003

lNegative control, no additive; Positive control, A. sieboldii only fermented; NJ40, L. curvatus NJ40 as
starter culture strain; NJ45, L. plantarum NJ45 as starter culture strain.
2 Standard error of the mean.

b e dDifferent superscript in same row means significantly different (p<0.05).

A FFEE A7 ARlg5ol Ned s A
=7 Vel Th 99y ugE wrFo] o) AAEE 2 s AAEEe Al
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0.03¢1 4] 0.04mLE HARFA O &2 A AL AT wlgk BAFS TAZ Foxtes glle
(p>0.05), TAHSZ hEFNC)ol| vl M FEoNA F& AEFS BTk we 44
AR TR A dulE d8tste] vlagk A3, NCollA frojdoz H2 we
&S YEHAATHp<0.05). 2275 FllA= PCollA Fo& e =
YERY S TH(p<0.05).
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