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ARZE WA FolHM, olfsh BAY 1Y AmE sl uhd & glonh, o] AWHA g mepd B
WY AR ZYEE olF F ol Aol AT AR 878 B A £8L AN & Ak
R, B owwe ) AREb 24BS Tt wRERe W A4 A7E Am 24EL AFY

B ool AR ZYBES 7L R WA e FUd AR 24E FuUR Az 5 9ou, ol AwHA
3, G delzl T Yol ARE Az bssth ) AR 2ABAE BRtE, wud, A,
R4, e, BB R B3 g ARd 4o Akt YRE T & A oldF 2 i
FFel glolM S8 ARHE vk glom, I RoplA] B AHE AS BF A sbsdd

o, e olslg F7] 9Astel WAAE Hol A ABEIIE k. o sl AAde B ou
o WS alAsks AU W B 3Pl Wk 7] AAelo] @REE AL ohir, ¥ wwe] AAd: P
AA BEA AL A AelA B 0ge m gasl 49s) A8 AFHE Aotk

31719 Ao 5L B ol wpE Zbzho] Ao FEHo R HEHE A5 AFsr] g Aot

1. Candida rugosa EX2 2% 9 W<k

2 o] A8¥ Candida rugosa a5+ =AW FITATY ABEAYAE [Korean Collection for Type
Cultures (KCTC) No. KCTC 27369]ol4 H-oikgtt}, HoF whe &%= 50 ml yeast culture media [YM broth
(Difco 1ol ¥F ¥ 30C incubatoroll Al ©F 48A17F WIGk &kd in vitro Aol AFESIGTH, WMEEES o] &3
Aol de] AMEE AL QE Saccharomyces cerevisiaeSt Pichia kudriavzeviivs @AM HIA Fol wjx
(media)E ol &stiom, wlYg =12 99 Fd3ict.

]

2. FAF B wEsla A4

FAIE]  AMgEE 2 dAFEAE BAAEH AFgdsle]  AgEs AH AR
SAHATH(HHF : GNU-180130-A0007) . AA=H)gtn A% AFAD A Wk5=9fel cannula
- b4 2% (AF: 450 £ 30 ke) ZHE in vitro WY R AFS Y3 APE w9 as A
Aok, FAIF AR F9E timothySd FAIR (2T A 12%, =AW 1.5%, 2F 15%, =3)% 12%, 2
% 0.75%, <1 0.90%, 743} AUSR =T 69% AE7|F) HES 60:40 (w/w)E dto] AF9 205 19 23]
(09:00 ¥ 17:30) & FA3a, B nuld B2 AFHFHAES S9th. AlFE A o4 AR F
of Aol AFBAIL, 4739 cheese clotholl Aejr B &7]d ol Az Lutetgtt. o] AlR A A
AZE 9l cheese cloth® thA] Al w93} McDougall’ s bufferE 1:29] v &2 E3 vl e 39T
N BIGE(O-free N2 FAAA AHS g vigFH o= AL8-33IT).

3. In vitro A8

7142 A timothy9t §FAFEE 1 mm screen®] F2E wiley millZ st AL&skQlth. In vitro Alg
© npylon bagoll 712 timothy 0.2g% FFALE 0.1g, 28]ar wFN thv] 5% Saccharomyces cerevisiae,
Pichia kudriavzevii 2 Candida rugosa mediaZ ZYZ} @ol FH|SFATE. wWlF N2 50 ml serum bottled] =H|
H Egudd 20 mLE EF5 7] FAE Y8 O,-free N, 7FAE o] &&Fh. wlekS 39T shaking
incubatorell Al HEAZHE 6, 12 B 24A7to = AAste] ] A|Zbwjry MEHste] FA4S HAdrt. =gk, 7t
A8 (R, Saccharomyces cerevisiae, Pichia kudriavzevii 2 Candida rugosa) 4WHE-0 2 & 487)]<]

serum bottleo] AR&E AT},

4 2GR R BN

¥ owjklS pH meter (S210 SevenCompact, Mettler-Toledo, Greifensee,

AE 2318S nylon bags F78te] &S5 A x| Yl Heidolphs Rotamax 120 (Hei-dolph Instrument,
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Germany)S ©]&3lo] 100 rpmoll A 208-7F 33] A& 5 65T dry ovenollA 24A13F AZX & AE IHS F5H
STt 7149 dx A Ax $9 AE Sl HEEER st AT,
(2) & 7k, dg 4 olitslebs WA

ZF 7l SAFE Theodorou S5(1994)¢] WHO 2 serum bottle?] head spaced] U 712 DS
detachable pressure transducer % digital read-out voltmeter (Laurel Electronics, Inc., CA, USA)E A}
43le] A3}, 1 F 6 mL vacutainero] 7F2E ¥ F3}e] gas chromatography (GC; HP 5890 Gas
Chromatography, USA)E AR&3ste] wgk W ojitsieba WS ZA318lH).

5. EAAE

ZA A8 += SAS package program (2002)2] General Linear Model (GLM) procedureo] w&} g]stgiom, z} A
Y77 F94 HEL 9Yal Duncan’ s multiple range test (Duncan, 1955)5 AAI3FATE. P ko]l < 0.05%
A7} Y AL R TR, 0.05 < P <0.18 AFo] A Ao 7HF 3.

<AAld 1> ¥kF9] pHs} A4S

o

(2

= . AAARD pHel B9l 5.92 ~ 6.829] HLZ w9
= HA9=2 g}, w3 BdF 24N Candida rugosa 37 ol A
gzl vl Feld (P < 0.05)22 HAste AS I8, & 28 AdELSS A9, 2 647l
mewr@maﬂﬂ?ﬂﬁtﬁ Tl HlE frejH o 7 (P = 0.0564) Y] 27 A7k
el A= frold xpolE HolA| &gitt.

Candida rugosa 7} W& pH &
AL gFd FAHH dgS 7

721
In?ubaE;?n Con TRT" e p
t
1me g P c
6 6.73 6.71 6.76 6.82 0.03 | 0.1859
12 6.39"  |6.30 6.33" 6.33" 0.02 | 0.0973
24 6.03" 5.99" 5.98" 5 02" 0.03 | 0.0158

1 .. . . . .. .

S, Saccharomyces cerevisiae; P, Pichia kudriavzevii; C, Candida rugosa
2)

SEM, standard error of the mean

ab . . . . . C .
Means in the same row at same temperature with different superscripts differ significantly (p<0.05).

* 2
In?ubation Con TRTD SEMD P
time (h) S P C
6 24.13"  {23.90" 23.10" 27.10" 0.89 ] 0.0564
12 41.00 42.43 40.33 41.87 1.23 0.6522
24 51.87 51.00 51.53 53.67 1.05 0.3632

D .o . .

S, Saccharomyces cerevisiae; P, Pichia kudriavzevii, C, Candida rugosa
2)

SEM, standard error of the mean

“Means in the same row at same temperature with different superscripts differ significantly (p<0.05).
<AA Y 2> F Jt&, Wg € olitsteA wAF

Candida rugosa F7lo W& 7}~ WA B4 ZAyes ¥ 33 2o, & 72 SAZEe ©F 1283 Candida
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rugosa A7}l A dlzFrel] Hls] f-94 (P < 0.05)2 371 sFglen, ymx] EgAzttelA= 94 2ol
=2 HolA &dr}. wEr ke wrg A7V Candida rugosa A7FolA thETRol] wlE] -9 %
2 7R 2 E R2AIH A F AP < 0.05) 22 Zasdn. da 244 el A

}\_:_‘ == as
St A4S B oy fod zolE Holx gkt F sl oM vk WA Ay =g {ARSHA UERSTE
olatetets ARSI 12X Candida rugosa A7FTellA tizToll Hld| AR fAhdhes S B
Sou fo]A AolE Rolx| gkt

* 3
In?ubatgin Con RT" s p
t
1me S | P | C
Total gas (mL
6 95.43 26.10 26.47 26.33 0.39 | 0.3207
12 36.90°  |41.67° 40.40° 39.43° 0.74 0.0107
24 50,27 50.73 49.90 50.23 0.65 | 0.8372
Methane (mL)
6 2.62" 3.58" 3.35' 3.59" 0.18 | 0.0181
12 6.41° 6.94° 7.48° 4.82" 0.33 0.0024
4 12,14 |11.76" 12.45° 10.69" 0.47 | 0.1182
Methane (% of total gas)
6 178" |6.39" 5.92" 6.36" 0.31 1 0.0172
12 9.58" 9.68" 10.63° 6.97" 0.53 0.0065
4 15.13"  |14.58" 15.59° 13.32" 0.62 | 0.1345
Carbon dioxide (mL)
6 13.39°  |15.89" 15.40° 15.62° 0.5 1 0.0428
12 21,27 |21.19" 24.04° 20.05" 1.10 | 0.1446
24 31.38 92717 32.99 98.72 2.89 | 0.5193
Carbon dioxide (% of total gas)
6 2417 |28.37" 27.23" 27.73' 0.92 1 0.0483
12 31.80 29.57 34.17 29.00 1.75 0.224
24 39.13 33.70 41.27 35.80 3.65 | 0.5021

D .. .. . .. .

S, Saccharomyces cerevisiae; P, Pichia kudriavzevii, C, Candida rugosa
2)

SEM, standard error of the mean

ab,

Means in the same row at same temperature with different superscripts differ significantly (p<0.05).
s uh, YA B A4 Ak Aol ol
w, ol o9& E ol WM} At e Aol ofd HE
Bd JTFES IRAEY 5B sl FolEvin @
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