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SUMMARY

In order to fine and develop a urease inhibition—-products from plants, many
plant extracts was tested. Indophenol method, phenol red method, and
ammonia emission from artificially slurry were conducted to select reliable
plant extract. As a result, green tea extract was selected for urease inhibitor.

Extraction condition was optimized to improve efficiency and efficacy.
Basically, hot water was used. First, efficiency of extraction was ensured
when extraction conditon was at 75C for 90 min. However, their urease
inhibiting activity was diminished. Optimal extraction condition which could
ensure the urease inhibiting activity was 55C, and incubation time was 90
min, and ratio of green tea and water was 2:8.

Many strains of microbials were isolated from various sources. Among
them, Candida krusei/inconspicua 204 showed better urease inhibiting activity.
To optimize growth of microbials, Response Surface Methodology was used
to develop a optimum medium. YM media, glucose, and pH were considered
as a major factors for microbials and the composition of medium was
determined for selected strains. Their growth was maximized in YM media
supplemented with 12g/L glucose. Optimal growth condition was at 24C for
52 hours.

Urase inhibiting activity of green tea extract and Candida
krusei/inconspicua 204 was investigated by indophenol method and phenol red
method, and artificially slurry was also used to evaluate their effect on feces
and urine. They were stored at room temperature for determining their heat
stability, and they were heat treated to measure heat stability. They were
stable upto 55C, this temperature is similar that of pelleting. Their stability
in room temperature was upto 7 day, afterward, their activity was steeply

decreased.



Produced green tea extract and Candida krusei/inconspicua 204 were
employed to evaluate urease inhibitory effect of pigs. Weaned pigs, pregnancy
sows, and lactating sows was used. Supplementation of complex mixture of
green tea extract and Candida krusei/inconspicua 204 reduced fecal and urinal
ammonia emission, which was determined by using artificial slurry from each
pigs. Different growth stage reflected on the effect of urease inhibitor activity
of complex mixture of green tea extract and Candida krusei/inconspicua 204.
The complex mixture had a less effect on weaned pigs, lactating sows than
pregnancy sows. this difference might be from the nutrient content of diet.
However, 05 % of complex mixture had a positive effect on ammonia

production from artificial slurry.
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A3 A AT e ®9
A 138 AAE, 1 AE urease inhibitore} urease A A Y=
2 a5 s=4E A5
o0 9 & urease inhibitor A A 7§
- Steroid saponing g3t A EA HA
- AAE A& FEFENA  urease inhibitor &4 #HZ
- AdE AEFEE] BAY 2 52 AE
oUrease A4 oA nAE 5 /¢
- Urease A4 WA= dF9] A
- Urease A7 oA mAE 59 A
- Urease A4 JA mAE #59 &9 A5

o Microbial urease inhibitor A A 7]t

el A

- Urease A A vl E #59] urease inhibitor &% 714
- v A= A, 3o 93 microbial urease inhibitor =& 9 F
- microbial urease inhibitor Ed¢] &4 9 g5 HF
oMIAA E HF 55 sEAY AT
- ATAA S AtEW HHE HS
- At AAES HAFE)AA gt = AGE, EREAES
Ayl A A urease, urease inhibitor activity % PR Yo}
%
- A=A wAdE slurrye pH, &= Yo}, BOD, C/N 5 342
Ee] =4
Al 28 Ak AA e HF HHs 2 sEAE HE
o AAA B e Az g
o AAA F FFo] Ejjs 2 g
o AdAA X e Az W FEsi(EE 2 a545)
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H 2 & e 7[=/1Y &

Ofor

G tha 2k

Micro-AidRE F7+5+%% Al Al (urease inhibitor) = 7FEAFFA A &k}
wuol @ efAAAe  &£¥7F Utk MERRICK'S, INCAFlA  7fura
SOWEENA® (f+7}5%%5 A%<l Micro-AidE o2 AHSAHEL, 7154 A

B2H7IAS wiEgEte] F=g HAUMAR wE AE)o|t)h Illinois university 2

Al
=
o
N,
v
L
i3
r |
ot
i
Y
ol
g
ot

o2

Corp science departmentoll 4] 7J¥F3t AgrotaiNR2 urease inhibitor® & 3}¢}
nitrification—inhibitor®] &35 7}A = A& o]tk

1E% AA F7+5EES mineral carrierol &%3@ A|3#%S Dinatec Inc.7}
/NEéle]  Dynase®ze= AFozx Zau 9lth o] AFe EAL urease
activity 9 Asle] Exu dRUol b~ @A 7+AA7] 32 PVDO(portal vein
drained organs) mucosal tissue over rate 74 2 oxygen¥} nutrient demand
Ham AANA 2 ARESINA, AR, ARk, AAeE, AR A A S

FWvbthe] University of Guelphol A& <2 1o} Hydrogen Sulfide(H.S) =
HAAZ 1 AE urease inhibitor? U slurry H7FA MdA 45 A3t
o}

Yucca schidigera®t 1A 9] 84 FE=2 AgI 7hs 5ol digh 4o
TARA O AT Vs dE LA dFE HFol ol FoA gk 60d
Aol vl g FlE AFFAFNA Yuccars LolAl F&3 2AFRS
o] WAt} 1965l Yucca schidigeray A|gFglo] 21FEo] A1&3
Aoz defxivh of AL AGAZE obd v FDACA 3 H AT Yucca
schidigera FE& &2 W= S5 dA AAAQ 7IZAZ 7 d8 AREH
aoglew 90U EolA F}AF Aol FAE WA urease inhibitor =
SEYol, FHAAAR FEET] A AP HToll= TS AMSA A, WS
Hed wdsA B aah v A darr RS vk

2 o

A EA A A steroid saponing] EAE = AT A E



FIo] i3k A= 409 Hol Zg ekt oé] W a¥ ¢l vh(Balansard and
Peillissier, 1943).

ol WA A AL} davasa a5 /hd EZ)ES urease inhibitore] =
g0 ammonia W= 7, 3 (odon) A A E A S
CHPT (cyclohexylphosphoric triamide) / PPDA (phosphorodiamidate) / NBPT
Aoy & He =

5
5
o
c
—+
=
=5
)
ks}
=
o
2}
s}
=
Q
2.
(@]
—t
=]
o)
=
a.
)
ol
1o,
ot
%
e
filo

A= encapsulation dte] HHg IS Folde ATV FAFToITH( T
USDA-ARS, Vincent H. Varel ; Meat Animal Research Center, Roman L.
Hruska).

U dZgo R VNdE AYAA(FR AEA, MASAAE FAW 2

Y% oslurry AFEY 29 w83 A7 F2 AL 9o HTo Yucca
ZZ 523 po] AU H/IES o83 Ay FAWNIFE =i 2P0 o
Aol A S 7P = AAelt

U T AFY %S F7HYucca) FE=Y Ee ol Woksy &4

2 A (BExde] AR, e Baighiy Al o AHdw
ol e (AAHE F7F 7heAd), vIdE AA AgA s4dold #7
AR sH(E ) §- ARGl M o] A 22F ol A
FEAE el wg aErE mvstal, Ve w3 ded dFe] Alews s
an ok 58], dAkel A ARo]l Aste] 35009~ 45,0009 /kgd = )Tt
Sl A s o] dviE o 9l AlE2 ofdiek 2
Aol = fF7HYucca) FE8 (R8RS Tt F28 Ax 5 AR
= EZX

TH)E dRol / Adoo], HA

;<E1

.

((%)Desert King Korea)oll 4=

ZAA AR FAAA MG (N7E S ol & FIFEE A dvl, LG At
A= Microbe-Lift (FJAE A A ZA), (F)A wrfo] e o] ANI=(YFEL) /
A (EFAHST AYAL), sdAAYAG e Foute]l e 2-Q, FFHHtol L
2-M, <lvto] @ A Al 2~ HAN BIO-O, HAN BIO-GR, Z1¥lulo] 2 d€lo] 7|5

S A MR, nuleledTae o ALY S FEA, Avde N4
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u) A E A Premo-DA / CAMO-DA / Micro-D/ Micro-Fantasia”’} ¢l t}.
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urease

A% NHsel ofsf pH &=

A;
H 3 & A7vugsd g 2 2o
A 14 AL E, v E urease inhibitore urease A
oA AT #F g 2 w5 FEAY UF
A1 AdAE £ H9
1. A9E 3&x 9 AAF
Urease inhibitor $Hf A &S A7 f&l|A] ojn] 1 Fx2E0] &% 4
=74 3}stE 42l phytochemical 50 &3 Yt 7|5S Bt Aoz dei
200]F9 HAE FHES & H39 urease inhibitor FA S 134 o2 7 A3l
Klig s =
A A 12 AddE HAE FoA AL AFo HEslr] &o]3 HAES
Ao 2 urease inhibitor @4 S Zte AAES Adsr] &), €4 FEH B
0C, 60i)S 283t A F2ES F5319] urease inhibitor &3S 5743
o2X HF Adstaz v
2. 239493 Wy
Urease inhibition &4 S &A3l7] f3t WHo =z
(D phenol red H< Shinichi®} Kobayashi 5ol &JsiA A3t nfe} o] 9F
Zyol AAe] <93 pHe WIE Q5= WHozA WSH
inhibitort} candidate®] pHZ @3Fo] Foof 3ht},
Phenol red
Urea ——————- > 2NH; + COy ———————-
urease
28



viel
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——> A" NHzoll 93] <53 pHE phenol red?
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ol

il

We Fawcett ¥ Scott, =22 12 Chaney®} Marbachol] ¢

ks

m}

t}

13

ol

o
=

indole-phenol

ki3

71 %

Pl e 4

5|

false positive

Indole—phenol ¥

Urea —————-> 2NH; + CO; ——————> A}

urease

-——> indole blue A -> Az

acetohydroxamic

s

inhibitor =

urease

o},

acid (AHA)Z positive control@ A}-&3}¢

o)
AR

——
fi%e)

L

~

3. Urease A4S A= A4

=219 10g€ 50mle]

)

0
o

o
]

-

B

o,

o]
Pos

—~
o

N 3

tod 60~90TC oA 1A%k

S

FA T

S

#%

30+ 7kA]

AHA <}

=
=

}o] urease inhibiting activity

3]

EAAZS} spray dry HHoE AX

Z&3}9] yrease inhibitor

El

.
1o

29



4. Urease €4 < dAste AJEY A HH 3
A AgeA Fele dFFEe HA 270S o835, 2kge PSS 80T
o] I 10LlA 6083 FE3e 2HOoR FESAUT. EI, A 2oHE

Hl-g3 52k Axge] AAHE Blasklth

5. Urease &4 & JAs = AAdEL 4t

60C2 EFS& o]gslo] K29 AXstaL o] EHsle] HxAxES A
IR

6. Urease A4 Al AL ZEY F5 2L HA

71E EAF 2 A SAHNA g9UF = Hoew 4 HA waE Y

R EF AGEES dEem HAY £ =5 7 AAER 129 HE
Skalo]l A x9 slurryE ©] 83t ammonia®l A& e HAMsAch HaA
s 9 28 £ MEES durdoR AMEEE AR HVIAIY w22 0.2%
o} Awka Fre 10ujel 20%E  FH7bstel 0A1%F, 8A1ZF, 24A17ESF 37T
incubatoroll Al vl kg F St Uole] FAE FAHsIATH 2001FY HA TR
R BER EF wdEel distel dhEYole] Aol EAUF e As WA
=S 28 2 F43t0] urease A HAER Ao

SlurryW ammonia®] #4A+E Collins®t Falkow @ Chenso] AFg3 d

=

ot

hu

o

L
o

jus)

W3 3l Berthelot’s reaction®] 7] %3} indole-phenol'} &= =43t} Hj

B oslurryE 4TColA 12000g2 587 AR sl SHA7A] -20TCAA B

o
O

i

st 45 a2 0.1M sodium phosphate buffer(pH 7.01, ImM EDTA)E o] &
sFo] 100u) F Al =AHetar s F o] 300ule] A& phenol-nitroprusside

reagent®} hypochlorite reagent® 27 6000 E =315te] 60C vl FF 7)o

A 1083 W3 A7 F RFEAF o gatel FREE SHUT wso] B

ARE 1200% 3% 2R W&z g4ske]l FREE 630melA ZA4 S

5
5
ot EFE F42 10-3~10-4mM NH,CIE o] &3to] ZAAstglom Alge] ¢hxy
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oF B

34 @ WAoo Aol HYsse

il
=5

7. Urease A4 A nAE dF A4 L A%

AEYote] Fhhe]| Ut e AA T
agar(pH 7.0) 2 bacillus agar(pH 7.0), MRS agar(pH 6.5)Z ©]&3}o] streaking
313 25C incubatoroll Al wj<ksle] wAES wjddE FH AAE colonyE H#] 35}
o] YM broth(pH 7.0) ¥ bacillus broth(pH 7.0), MRS broth(pH 6.5)°] i %3}
Ak e E A= ZzE 22 Al v Fete] Aol Abgekith Azl A
de pHE 6.80 £ 0.052 ZA3Fe] 2000rpmell A 20827 94 &3 T 0.45mm
microfilter (Sartorious)& AF-&3}o] filtrationste] A7 x3ste] 0.1M Tris-HCI
buffer(pH 6.8)°] dEgsle] v=

YM agar®}t Bacillus agar® A4S ® 43 % 59F #2311 pHE 70 + 0.052
ZAske] A&

=]
= 4

ol
l:O[A
®

T Mg RREH YM

ol

3t A5 AE o]&3l9] urease testE A A &AL

3t 4. Composition of YM agar

Ingredient composition of medium g/L
glucose 100 g
protease peptone 50 g
malt extract 30 g
yeast extract 30 g
agar 150 g

3% 5. Composition of Bacillus agar

Ingredient composition of medium g/L
(NH4)2PO4 10 g
MgSO4 ° 7Hzo 0.2 g
KCl 02 g
yeast extract 02 g
glucose solution* 50 mL
agar 150 g

* Glucose 10.0g/D.W 100mL
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Urease 9A AEE= 2% urea®t 0.29% phenol red’} 3% bufferd urease”}
I3 Eol g AL YERTE o buffere] &ze]sted o) HALE A
560nm 3F9] FFFEAE o] &3t SAIP L, T H|gte] F2Ao0=

WH3lA] %= Aolurease JA| 5] A= Aoz AHE A

m1m

Urease A4 A mAE dF9 A Addo=z HAvs= Jackbean
urease(Sigma) % Bacillus pasteurii urease(Sigma)E ©]8-3}9] urease A AF =
£ AR oH, ureasedl ol 3w o] TAH= FERUYoLY s
H] L 3ko] urease inhibitorg& FAatA Tt Urease A4 A v AE #52 A4
< phenol red¥Hol o3 ZAsIAch Bl vAE ASde pHE 7zt
6.80£0.05% ZAst 52 HZF3to] 0.1M Tris—-HCI buffer(pH 6.80)° &3l 3}
Az or ALLstATE urea 2%9 phenol red 02%7F EFE 0.1M
Tris-HCI buffer(pH 6.80)5 |83l AssxdS H7Iste urea’} ureasel
oja] HalHo] A4 W= ammoniacl & buffert] pH W3te] FF=E 54
dto] urease inhibitorE tHFEw ¥ Hlaske] inhibition %5 ZAsETE oAl A
E7F 7% o] 4Rl Ag urease Al mAEE Awtsto] A AbgE A

Urease inhibition 52 o] 3 wAEd djs] dv|%d 2 API 20C AUXSH

API 50 CH test Kkit(bioMerieux)At-&3te] Asta =1 A3E ATB Plus

program< ©] &3} FA 3]

8. Urease A4 Al probiotics®] AN € A
Ao 7] 2F3FL U= probioticsdt BE E Alge] EHogHE Hi
H A TFE o R urease A A HES AAESH A A5
MRS broth(Difco)E& ©]-&3te] 2xF Altfujdste] Aozl s HES A&t
NEA T2 2 AlFe] EWozRE MRS agar(Difco)ol streakingdte] ©d
colonyE MRS brothol] ®lSslal o]E Gram FAS A A8l Gram YA 7H
o MAES 23t catalase test® F3te] EEete] wlgastrh ZHzb vl
H Aede pHE 680 + 0052 A3t 2000rpmell A 2023 YA =g &

0.45um  microfilter(Sartorious)E& AF&3}4] filtrationsle] ®Z7Z3se] 0.1M
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Tris-HCI1 buffer(pH 6.8)0 @Erslo] =3 45 S o] 83l phenol-red¥ &

53le] urease testE A A AT

9. Urease A4 Al v|AE #F9 &9 HF
Urease Ao 2371 J& Aoz dAwd

19(f 441 2 HE8e] 25C(ER), 37C(H2H3#) incubatorol A A v} o]

42 107 Aol o3 =334 A W (pour plate method)& AH-8-3}o]

YM agar ¥ MRS agarell 25C, 37C(f4H) incubatordl Al 48A]3F vl st 7|

10. Urease B4 A WA E T F9 urease inhibitor £% 7%
Urease inhibitor &4 ¢] A& 371 7<=
Urease A oA A E9] urease inhibitor &3 752 phenol-redH & At
43139tk Urea 2%¢<} phenol red 0.2%7}F $F+% 0.IM Tris-HCI buffer(pH 6.8)
5000l P AE w5 wgFHe] FHAATAS 100E A g F deionized water
375 718 urease(80 units/mlDE 25u0 H7tele] HFHOZ Imi/l H=

= @ F 370 FLMPADT] o4 3087 HeAN F FHEES SA] o

mlm

RE Ao 3utEE o] AAeY o Jackbean urease®} Bacillus urease®l

é“.:
011
_8:
OPﬂ
L
é
mz
1:1'
011
—|~
ER

111

, AHEE = A E4aE F40 A tubeE AFESH
o AFE A - ZFo] WwrEA] FAL 222 59 jce-cooled waterdl] H.#3dto] A&

atol B4 9 uread A HIAE BAES s

Aol AMEH FEHL pHE 6802 43t AREst o, vhgS vzl &
o] spectrophotometerE ©]83e] 560m¥}FolA EFFEE =AU Phenol

reddo] 3 HAZ2A& o7 yrease inhibitor¢! AHA(Acetohydroxamic acid) %
boric acid, cystamines s ©]&3Fo] WHAQJN HEF Y urease?] oA =}

st

percentages 3¢l 3}
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11. Urease A #lAE #3F9 urease inhibitorEZ 9 Al H A 3}
gdd ARTTS Yo ¥ 63 22 ux 2 279

2
2
e
fols
e
fu
1
ki
A

Z2A4E F3lo mAEFAY] AL H A5 D urease AAEAD] AdE AL FH
A3l 270S AARst mAAE9 small-scale @ e ko] A &3dom pH,
temperature, aerobic/anaerobic 7S Z%sle] EF 157X Ao 2 Hj%Eo]

n AL A4 L yrease JAAHES =A A

3 6. Levels of independent variables for experimental design

X, Independent Levels

variables -1 0 1
X1 broth pH 4 6.5 7
Xo temperature(C) 25 30 35
X3 aerobic/anaerobic +/-

Ao zAoR Zzte MRS WASEA oF AES WFa A

=

urease JA o] AV £ 7S AAT Aoy, dH|EA JF A THo
Z£& Candida krusei/inconspicua 204755 ©]&3F%] YM broth(pH 7.0)°l A

&

72A et wikstE A v 4x ey e g nAES AfF ekl A x

% FHS At Fd5E AR ATt W Ftgol] 74 AR
W A E ASdo A ureased A FHE dolH 9t}

Urease°| il 7F¢ 22 oAl 235 Holx 2 2 7S urease AAE
e Aikel 7Hd Adg Al7IE ARE AolH, diF LAl 7H
WA 2o s AALS st WA GRS A A
inhibitory effectss= SAdtaL, 7pd A she wix o] 4=

bt el oAtk AP ojv] Fy o)Xl WS o] &sto], miFAZT

S

S 4 st 7+ A7 urease 9 A B A UM Ak v A S E



s,

12. M A E2] A, 359 93 microbial urease inhibitor &9 &
A o] Fg
Urease inhibitor 84 2zt vAE T A59S 54 A=x3ste] 01M
Tris- HCI buffer(pH 6.8)& °]&3te d&gst F FA39c. FAR3AHS A
155

A= olS gmmonium  sulphate %X methanolE

3
)

gel-chromatography & ©]-&3fo] @ ds 3|43t 7} fraction<s
phenol-red¥ 2 indole-phenol & & urease inhibitor testE A A3 & F 37}
AsH fraction< reverse-phase high performance liquid

chromatography(RP-HPLC)E &3le] &4 2 B39t}

T3t e

Urease inhibitor &4& zte WAE w59 45A4& 54 7dxste] 0.1M
Tris- HCI buffer(pH 6.8)& ©]&3Fc] @&t F 100To| A 3023+ 71E43to] 4
Sl Eae FHE AAG F 12,000gFE 30%3F 4ToA DA T 95%
ethanol& °l-§3te] 33 A stdvh A= 12,000g04 303 42 sk
3 43tH Tris-HCI buffer(pH 6.8)2.2 #E3 H 32 F/HTE o8&l F
A G FEd e deAy EAete @4 stES 10%(w/v) trichloroacetic

acid(TCA)E AH&ste]l @A S HH AA AATH deds bAl 334 S/

HU

-Organic acid
Organic acide chloroforme AM&3to] A5 NS stirst™  chloroformell
organic acid’} €3 =S s, £31F organic acidE 12,000goA] 30&3F ¢

AEeste] 45 S 3ste] HPLCE Sdtol =23 &13al 7} fraction® =
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urease A S AA] 3T}

o]N

13. ALE F& AAY vAE 579 =LY F
Aty HAE urease inhibitor(H29 €4 FE%E, Green Tea Extract)E
M 7FA] £ 2 2 urease inhibitor A WA E TF(Candida krusei/inconspicua

200)E Moz 3o olfAEdAA g9%F AFEI FU urease inhibitor

bl o,

ol

F e

il
B\
ol
ol

activity ® £ - &= W] R Yo}

d

AAMERE dUAAAEE ol &5 Slal, Als e s & T 2Tk
FAE - AFFE S 1407 (TH 2] XEREEX4F)
FHEE AFHE 5657 (7TA e X4uHEX25F)

T(control) : o]FAE A8
2] 1(GTE 1) : tiZ&7 AlS + urease inhibitor 3+ HAE 0.1% (Green Tea

fu)
BN

Extract, GTE)
A2 2(GTE 2) : tlx&5 A5 + urease inhibitor & A= 02% (GTE)
A2 3(GTE 3) : "lZ7 A& + urease inhibitor &+ HAE 04% (GTE)
Ag 4M 1) @ tEF+ AFE + urease inhibitor A WAE T 01%
(Candida Krusei/inconspicua 204)
e 5(M 2) @ tlZ=7 AF& + urease inhibitor A4 HIAE I 0.2%
(Candida Krusei/inconspicua 204)
22 6(M 3) : tJZ&7 AR + urease inhibitor A4 PAE I 0.4%
(Candida Krusei/inconspicua 204)

2h) AbEH o]
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NERAY, AF

AP I B
AGAY AR EAE Fastel EA £ uE AART Y FEA E

AR el 3 FHQL sluryE AFHEAT £33, G HEE AHE AP

5679l MAE AFAD FEF A7) AW cageR &7, B3 wE Belsto]
AARGD, 39F =4kl F WEES AARAT AAD 3 WERS FA

containere] =7 4TColA X #ZE urease inhibitor activity®} ammonia®l %

=435k,
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3% 7. Composition of experimental diet

Ingredient %
Corn 38.40
Soybean Meal 37.76
Wheat 20.00
Tallow 2.50
Wheat Hull 6.22
Dicalcium P. 1.00
Limestone 0.32
Mineral Mix." 0.20
Vitamin Mix.” 0.20
Salt 0.20
Antibiotics 0.20
Calculated Value

ME, kcal/kg 3362
Crude protein, % 20.35
Ca, % 0.74
Phosphorus, % 0.69
Lys, % 1.12
Met+Cys, % 0.69

' The mineral contents of Mineral Mix. were met or exceeded the

requirements of NRC(1998).
> The vitamin contents of VItamin Mix. were met or exceeded the
requirements of NRC(1998).
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14, AFE F& AAS WRAE FF9 slurryd &34 AF

AbkA S Tk AFH T slurry et 7N cagedl A A FHI B3 wE Cahn 5
(1998)e] WHoz Ry wE 1:259 BHESEE 4 ol sluryE AEXRFE

ammonia A E} pHel WeE A3 TE Cahn 5(1998)2] WHES W)
o AlEEAT WA 2kge FAE slurryE U5 £3Fo] 3000cm’ £7ol P&
T B4s 9t 4 silicon tube®d AAste] F7|7F FIEE SITh
70mLe] HNOsIM)7F &9+ F 7o {0 E A ste] A H = ghry o}

2 A AY. F719 FY9E peristaltic pumpE o] &3] B9 4219 F7|7}

FAEE=E st Slurry el pHE slurry7F E9de &719 42 AAF pH

meter® o §3ke] ZAstarh EE, AwE BA AN 487 fste] ]

Fol 1 slurry s Axe$E, Add 243 4575 02,

ol

=279 24 =5 o

04, 0.6, 0.8, 1.0% 7}t ammonia 4 A= pHE AT}

39



A2 Ad92% 2 13F

1. Urease &AL AAsE AAEY 13 A4
b3t ARE 3 GRE 7095 Alus F 7 A W Bl positive

AxE vYellle 579 AlRE dJn 2 FolAd @ phytochemical ¢!

%

o

A<

vitamin C¢}, =z} A A% (purified green tea, PGT), TE4 F%E& 1(grape
seed polyphenol, GSP)$} X=X FEE 2(grape seed, a depolyphenolized
product, GSM), W2 A&

ol A urease inhibitor &4& &2l 4 AU
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3. ethyl acetate® 71871 2 7192 A& F&
4. chloroform®. 2 7} #|A
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1% 1. Urease inhibitory effect of Vitamin C (-€p— positive control, AHA; -
®- vit. C)
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19 2. Fraction of catectin from purified green tea
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19 3. Urease inhibitory effect of complex phytochemicals

-4-, PGT; -W-, GSP; -A-, GSM; -@-, BWM.
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19 5. Relative urease inhibiting activity of green tea extract to AHA

among different hot water temperatures.
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1% 6. Percentage of green tea extract among different incubation times.
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18] 7. Effect of dry method of green tea extract on urease inhibiting activity
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5. Urease A4 JA A4 L8 ES F5 € HAA

71E =4 ROAA @R B e Aem 4yl dd 2EE % &

EER MEEES Ao R HAY B =5 4 AAEE 129 v &R EF
st AzE slurryE ©]€3te] ammonia®] FAZ el dis] @Sk A
MEE W ER B3 fIES gulHoT AEEE AR HAIMAY FEQ 0.2%
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WAEd eld AgEE B ghwcle] Pacl 43R Aow FAHM,

oJ2M FA WRZONA ML Felde] gt

rlr

49



y = 08891x + 00089
04 - ;
R2 = 0996
A 03
O o2
01
0

0 041 02 03
Ammonia(mM)

04

05

2% 8 Ammonia standard curve

50




0.8 |

0.6 |

0.4

Ammonia (mM’

0.2

Ohr 8hr 24hr

Incubation time

23 9. Ammonia reduction effect of natural fermented materials
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6. Urease AAQ A HAE #5799 AN 2 A
o] AgoA] At 559 FALEELS yeast ¥ Bacillusg vt sk

g Aoz LdeEznl o)} e EZAZFE YM agar(yeast and Mold agar)$t

b

l

Bacillus agarg °]-&3lo] vAES F2]t T StreakingS ko] 25Tl A 484
g = AR colonyE wElste] &Y HA Aol wiYston, ol&
N 2% 5 HFto] 25TColA 48417+ Al g aFsdch
E2AAZx 93t =9 A5 HE phenol-redHol &l AAAE(%)S A5 Ay}
&% 0IM Tris-HCI buffer(pH 6.8)& H7Fste] =72 stglon, s
ofgk A A& FAsArh WA ol Aol o) urease’t A EH AV LA
ol gle 7 wA AEvS 54 dxste F
S wAE HIbete] BAEH 2A4E FEE S FAste JAE(%)S SHG
Ak EATES FAES AT TUIA ureases AAct= ARt AIFIES U
A= "] A Eo] microbial urease inhibitorg WHet= Ao R st PAES A
sAstAT oF 1501 %9 HAES 489 A EFTAA ureased A EH}E
Etil= WAELS Candidaell Al oF 6F0] we=don o FeoA Candida
krusei/inconspicua 204°] 7} ureaseE A= 37 E Ao wE ZAMEH AT
X 82 o o] g 298] API test kit(bioMerieux)2} ATB Plus programol| <]
8 sAHE 639 ‘R T4  Adelth. ¥ 102 Candida
krusei/inconspicua 2045 @A3ste] dn|Fd oz #zsto] A Aol
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3 8. List of urease inhibition microbials.

Agar API test kit

YM agar Candida krusei/inconspicua 204
YM agar Candida pelliculosa Y6

YM agar Candida pelliculosa 101

YM agar Candida magnoliae 102

YM agar Candida kefyr BAEY1

YM agar Candida lipolytica 29

13 10. Candida krusei/inconspicua 204
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7. Urease B4 A probioticsd] #AA L A

Ao AMGE 7% AR obEe 3 93 AL o] elE oF 10009 )] F
ol W gl Abgre] E¥omRY g vAE T S0ME Aol ARESt
Gt} o]F oA ureased] JAFIE= H<Ql probioticseE ¥ 113 721 phenol
red¥ © 2 screeningdt (Tl o= A A AR} ¢ 8%7F FH = urease A A
L7t Hold Ao Hol= {fA 6FS Al urease A EH] FEol
A& Zloltt

Frakte] A5 e 2000rpme 2 AT stel pHE 68 = 0.052 FAIAIL,
pH7} 2% 45 dS 045um filterE AF&3ko] filtrationste] T2 2% 0.1M

Tris-HCI buffer2 dgsle] 10M] &F3Fo] AF&3F )
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3% 9 List of lactic acid bacteria

Lactic acid bacteria

Lactobacillus rhamnosus ATCC 7469
Lactobacillus casei 911
Lactococcus lactis sup. lactis 11454
Lactococcus. acidophilus ATCC 43121
Lactobacillus acidophillus NCFM
Lactobacillus acidophillus 4356
Lactococcus lactis sup. lactis 4797
Lactobacillus acidophillus 4962
Lactobacillus casei ATCC 393
Lactobacillus brevis ATCC 8287
Lactobacillus brevis 5464
Lactobacillus acidophillus KU116
Lactobacillus acidophillus 393
Lactobacillus acidophillus GP1B
Lactobacillus acidophillus 606
Lactobacillus acidophillus107A
Lactobacillus acidophillus 30SC
Lactobacillus acidophillus GP2A
Lactobacillus acidophillusGP4A
Lactobacillus acidophillus A4
Lactococcus ssp. 449
Lactobacillus bifido 85.7
Lacrobacillus helvericus Iam 1042
Lactobacillus casei 9018
Lactobacillus casei M5

Bifidobacterium longum
Lactobacillus rhamnosus 7469

Lactobacillus casei E5
Leuconostoc W20
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19 12 . Activity of isolated strains
1: Candida krusei/inconspicua 204; 2: Candida pelliculosa 101; 3: Candida
lipolytica 29; 4: Candida magnoliae 102; 5. Candida kefyr BAEY1; 6: Candida

pelliculosa Y6
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19 13. Activity of LAB
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9. Urease B4 A P|BE TF9 urease inhibitor &% T3

MAgEe AFAAR AgeeE Axste] B AU Azsojof MAyRe] @
o] o7 §4 Hi REZI] Lol & vk wehd RuAzdy Fo %
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AzAE Hole Aoz yeytth Ao o3 fFdAxE vi¢ A2 FAoln
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19 16. Urease inhibiting activity of microbial supernatant concentrates
1: Candida krusei/inconspicua 204; 2: Candida pelliculosa 101; 3: Candida
lipolytica 29; 4: Candida magnoliae 102; 5. Candida kefyr BAEY1; 6: Candida

pelliculosa Y6
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10. Urease 9 Al "] A& #F9 urease inhibitor T2 A4t A3}

a9 178 olv] 3yt gelw o)A Candida krusei/inconspicua 2049 th3at A%
A& ZAT Aol 7 dAY urease A=l Aot v A 7ol
7l whel wiA] o] pH7E YrolAl= As #1E + AJnh =3, wd 20~35
7b el F7FshAl 2wk 35A1ZFel A 45AIZE Abole] Tt
datdet. mekA 2 fFo wiF AR of 45A17F ATt A
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19 17. Growth curve of Candida krusei/inconspicua 204

11. A9E F& AAS MAYE 579 TEAY AF

ol A= o] AFFA A2 & 109 YEFITE ATl ATt AA A7k

2ol fldvh B3 dFSAFAAE SAA Aol gldoy, tixFol Hlst
o -9} Candida krusei/inconspicua 204 H o377 2k3F

B2 dESAES UE AR AR AR 4 Al 2 Afel= gllen

02% HolTollA the Agrt B2 AARE A3 A

A el AA 2oz o] gl
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3% 10. Growth performance of pigs fed experimental diets.

Control GTE 1 GTE 2 GTE 3 M1 M2 M3
Body weight(kg)
Initial 10.32+0.82  10.38+0.74  10.30+0.84 10.37+1.20 10.35+0.65 10.33+0.84  10.39£1.12
1st week 13.27£1.20 13.45+1.15 13.25+1.28 13.48+1.13 13.22+1.28 13.19+1.10 13.31+1.41
2nd week 16.02£1.35 1599+1.40 16.20+1.35 16.08+1.20 16.10£1.85 16.08+1.12 16.11+1.65
3rd week 2048+1.86  20.56+£1.76  21.08+1.85 20.75+1.73 20.55+1.43  20.67+1.48  20.77+1.72
Average Daily Gain(g/day)
1st week 421+48 438+43 421458 444+32 410456 408+53 417458
2nd week 392+52 362+45 421+63 371+48 411+65 412+59 400+67
3rd week 637+43 652452 697186 667458 63563 655+75 665+54
Total 483+42 484+49 51364 494+53 485+58 492+62 494+61
Average Daily Feed Intake(g/day)
1st week 648+21 696128 638135 663138 640+39 600+52 651+32
2nd week 72757 659457 752489 640+59 748+79 764+62 689172
3rd week 1249+102 1255+114 1366+138 1308+110 127185 1237+98 1280+86
Total 875+78 870+85 919+98 870+86 886+92 867+86 87374
Feed Efficiency
1st week 0.65+0.12 0.63+0.08 0.66+0.09 0.67+0.12 0.64+0.13 0.68+0.08 0.64+0.09
2nd week 0.54+0.08 0.55+0.06 0.56+0.12 0.58+0.05 0.55+0.08 0.54+0.09 0.58+0.10
3rd week 0.51+0.03 0.52+0.04 0.51+0.05 0.51+0.03 0.50+0.03 0.53+0.05 0.52+0.03
Total 0.55+0.07 0.55+0.06 0.56+0.08 0.57+0.07 0.55+0.07 0.57+0.08 0.57+0.07
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12. AFE F& AAS vRE FF9 slurryd &34 AF

Aber AHA A slurryet 2 =2 wE A FHE e &3 sluryy pHE
ammonia A A== 19 18, 19, 20, 2191 YEY Utk w349 A5 FE
T8 GTE(Green Tea Extract)?} Wiz Exd A&(200)dA HyshH
7t AR pHE SAS Ade 29 189 glvh d Ao #ZA Z7]el= pH
7b oF TAR = ® A ggbel] Apol7b glolth AR, A2olA Byt 1dFo = o
Z79] 4% pH7F 882 F<sstdlal, w29 deFEw 01%=s ol AT
v 842 AFsta o, 02%° 04%E vt A+ 1ZER FE St

ERY Qlth 2274A 9] ZF A Ry o AR oF 1I9ImMAEE A 23tk

o]
Aol @itk AT, 3AAFE = dE e 01%] FAY AFFEES T
g A7t 26mMAEER 02%9 04%°] w29 45 FEES FAFT AYT

=
Hoh 28 A%S e A 49A A= dxTe Afdde oF 43mMo
dryoels  WAE W 0.1% w7+ 3'TmMS 0.2%F 0.4% A 4
25mM, 24mMA =9 gtEUots WA, olH 3 IS A 7TA7A Bl
& Fds dErdSlH
Candida krusei/inconspicua 2045 F7Fet A gl =739 pHe Wst= 1
g 2000 YERY Adnh Bae Al 04 A o] pHE 744 =2 7 AH2gke] 2o
bt B 1939 pHE 88~84=2 ZF Az & Hole gldont
Candida krusei/inconspicua 2045 04% w13 AHgF7F 2t e HaEFS H
Atk By 295FE pHE 719 Wdto] flo] Byt 1dAe] pHet nls23 7
St HEzTF 0.1%9 Candida krusei/inconspicua 2045 Ho13F A8 +7F oF
9 w9l pHE UelA 1, 0.2%2 Candida krusei/inconspicua 2045 3
A= 864X pHE 04%9 Candida krusei/inconspicua 2045 w13+ =
g= 8449 pHE YEHAT AR7IS tRUoete] MAZFS AdHRd,
A% 1A= MAmMA =o] HS2gk kol hRyols WA AL, 29 Aol = oF

I8mMA =2 A7k Apol= JUATE shARE, 3L Aol = =2 0.1%, 0.2%

=
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9l  Candida krusei/inconspicua 204 Fo AHAHTF7F 04%9] Candida
krusei/inconspicua 204 3 ARt =& GAS YHeEldnh AH 49 o]
Sol= 01%9 Candida krusei/inconspicua 204 5 @< 27k &
Yol =S Aol7 gl o 0.2% wol AgTolAe= of AmMA == °Fzt
trolA &= AS B, 04%9 Candida krusei/inconspicua 204 9] A& +=
28mM == o E Aol Hlsto] v gFEyol WAS H T

=
N
Urease inhibior2 Z83 £ 9= HJAE AAY vAE AAS FAq3 5E

yad

Lo

B3 oA ZHAH O Z urease inhibitor activity® ZA37]E E71estd. A
A, 2 sl = 71291 ureast ureased| o]l thE7] wiiolth, uhebA
HAAE A A GTES Candida krusei/inconspicua 2045 F13% A3 3+ slurry
oA el ammonia A HEE ol&ste] FA HluE Ut x4
B 7R Y ammonia A HS 46mMA E0]a, GTEE 0.1, 0.2, 04% w9
sk At 27 36, 26, 24mMel it GTESY H9)+ ammonia®] WA &S of
ol wlEke] 78, 56, 52% AER FAANS o F vk 3, Candida
krusei/inconspicua 2042 FolAE= Z+ZF 91, 80, 64% FAAZHTH GTEY 7%
0.2%N4 04%Z F9%FS S7HA A% ammonia®] WA @] A FAA] &=
Aoz  Hol 02%A=Ee w7t EAHL Aem AdHI,  Candida
krusei/inconspicua 204°2] A% 04% HA 02% Xt} ammonia @A A =7} 7
AEE AR Hol 04% = 1 o9 Candida krusei/inconspicua 204%E 3
7bstolok GTESH Wl5:dh 835 B9 o= Algdn
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Day

19 20. Change pH of artificial slurry during storage
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—e— Control —=—M1 —e—M2 —a—M3

N w B a
o o o o
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Ammonia emmision, mmol

—
o
T

Day

29 21. Ammonia emission from artificial slurry during storage
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Kobayashi(2002)2] phenol red W3 Fawcett® Scott (1960), Chaney$}
Marbach(1962)¢] # el 7] %23 indole-phenol < ©] €33t 02mge =3}
FZEES Imlol €381 A 713 urease inhibitor® <& A 9+ Acetohydroxamic
acid(AHA, 10mM)E 7|F o2 so] &3S v}

Phenol red¥ urea’} ammonia® A= WA dojrt= pHel W3E phenol
redE& S3te] HAHste WHolth WA, 0.1M9 Tris-HCI(pH 6.8)& ©]&3}¢]
29%°] urea &AL AMFsar, olu 0.2%2 phenol red A FS FH7}3th A FH

ol
0.5mle] urea £o 0.lunit/ 10ul® 3543+ Jackbean ureaseE 20ul(0.2unit)S

N\

A71eth. 5 AA%xd FE5ES Tris-HCI(pH 6.8)° &3iA71%5 100uls 3713

e
_‘
o

t}. 05mle FHFE F7FsS, 37CoA] 3087 incubation$ 560 nme] 373
A 0D.E =A3. oW, AHAZ controldte] A2 ¢l urease inhibitor
activity 2 48} th.

Indole-phenol® 0.1mM<®¢] EDTA”’} £+ 0.1M9 sodium phosphate
buffer(pH 7.01) 980ulel 10ple] urea &4 H7FgH$ 10ule] urease &4 #H7b
staL,  30C<2  water  bathellA  5%3F  incubation3tth.  Incubation$
phenol-nitroprusside reagent 100ul®} €9 €< 300ul, z2]3 hypochlorite
reagent 600ulE E&33F 60TCA 10%3F incubation 3%, SHFZ 1:32] H| &
2 31X 3e] 630nmolA O.D.& A3t olu], AHAE control® 3}¢] urease

inhibitor activity® A& oz =4 3%

ANA FE2E FE= FAS 1A THAE 2
o] 100g9] HAFolA] FE3F 4= Qli= urease inhibitor activityS AHAS®| urease

inhibitor activity$} A% X2 F7])3Fe] ¥ dte] ® ko)
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Akl o] ket Bt HAAS ASE] HdEll A FEdAY 3T s
e AAEATE YM (Yeast and Mold) mediaollA 48417+ wi%F3et 1.5ml Candida
krusei/inconspicua 204 5% 14,000xgol A 10837 dAEZE 2

FeAS AAZT T cell pelletS 35U 34E cell  pellete

i

o

AAg 5
PBS(Phosphate Buffer Saline)® 33 A% 3 ¥ STES buffer® dEgsit}. &
g3l cell pellets acid-washed glass bead (Sigma, USA)S F7}3}al vortexing
ate] cells st (14 103]). A ste] Asds 353 & AEL
eppendorf tube®] I phenol:chloroform:isoamyalcohol (25:24:1)% >]&] 3} T
WAE AAGAT HF A2 2ol 45 A2 genomic DNA 7S 9
3 ice—cold ethanol& #7}3 & -20Tol A overnight A XAtk thA] A&
2] (14,000xg, 30%, 4C)3te] HAELS 353} 70% ethanol® 23] A H S 2 A]
it A5 AS DH3] AAG F A2oA air dryE 3087 AAETE HE:H o
2 Aozl HAHES Sule] TE buffer (pH 7.6)e @AEeE & 37ColA 1A 7Hs <t
RNAse 1ulE #glste] RNAE AlA e o5 -20ToA ®ystHA PCR
9] template® A}-&3t5 T

(2) Random primerZ ©]%3 RAPD

2 dAFoAE AddFe FAHELS  $sl RAPD  (Random  Amplified
Polymorphic DNA)2] ®WHS AF&31% T PCRS Sambrook (1998)9] W=
standard manipulatione AASFE Y. Random primerZ% 7]£e9 H1
(Bautista-Muoz 5, 2003)°llu}g} OPE-18 (5'-GGACTGCAGA-3")E Al&3t9 2
H PCR machine® GeneAmp 2400 (PE, USA) 71Z$& AF&3l4th. PCRS 5uld]
10xPCR buffer, 4ule] dNTP (ZZ 200uM) mixture, 1 pgel DNA, 1ul®] primer
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(25 pM), 283 0.25(2 UDule Tag polymerase® HZ volumed 5S50ul®E A A]
39t PCR %7AL8 94T A 587F initiation stepS A A8t 94T 18, 3
6ColA 18, 28] 72TCoAA 289 step= 383 HHE3l & HFH o g 72T

(3) Agarose gel electrophoresis

PCR productE 0.8% agarose gelolld #A7]dF5 & HAA AT oju] A& 3
=g Ne 05XxTAE (Tris—HCl/ glacial acetic acid/ EDTA, pH 8.0) bufferZ
o] &3t 100Vel A 403F A7 ¢ 5 EtBr= @43t UV illuminatorol A

band®| patterng # 3z

W29 Sephadex G-200& ©]&3}o] gel filtratione AA3}] sized 2 Ee, A

A2 AAAT. 2 fractionS phenol-redd urease inhibitor testZ 2 A] 841 th.

(2) oFr At 24 9] B4

Candida krusei/inconspicua 204755 YM media®t YM agarol spread
plating atod 25C wig7lelA 48A17HS wi gtk YM mediacl Al vl &
Candida krusei/inconspicua 204 55 HAEHsY A5HS  0.22um
membrane filterE o] &3] AFdAFIL, YM agarolA] HIEd HAE 0.1M
Tris—HCl buffer(pH 6.8)2 ©]&3lo] colony™= 3 4sle] dAET % 0.22um

membrane filterg ©]&3to A|TsA . Candida krusei/inconspicua 204 T

71



B3 AAESS $44% F 0IM Tris-HCI buffer(pH 6.8)2 10 %3}

gt w=3% AAHE 1gol 10%(w/v) sulfon salialic acid® 25ml< ZA3F 5 20

w3t 2E59E FE6al SN FASUESR 995 o] 88t pH 228 =As
=

57 &3t 0.45um membranel & o] 3}3to] ofw] Ak =}
ofn = Ake] HALS Zorbax Eclipse-XDB-C18 Columns(4.6x150mm, 35um) 2}

Agilent 1100 HPLC alliances(Hewlett Packard, USA)E o]&3lo] 24314t}

B z2AL #F 113 #3, injection program< ¥ 129} #Zo| it}
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3% 11. Condition of amino acid analysis

A: 40mM NaH-PO4(pH 7.8)
B: ACN/MeOH/Water(45/45/10, v/v)

Mobile phase

Time A B
0 100 0
1.86 100 0
. 18.11 43.3 56.7
Gradient program 1857 0 100
22.29 0 100
23.21 100 0
26 100 0
Column Zorbax Eclipse-XDB-C18 Columns(4.6x150mm, 35um)
Flow rate 2ml/min
Inject vol. 10ul
Oven temp. 40°C
Detecter 338nm/262nm
Run time 20min
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3% 12. Injection program of Agilent 1100 alliances

Step Description

1 Draw 2.5ul from vial 1(Borate pH10)

Draw 0.5ul from vial 11714(amino acid sample)

Mix 3ul in air, max speed(2x)

Wait 0.5min

Draw Oul from vial 5(needle wash using water in uncapped vial)

Draw 0.5ul from vial 2(OPA, Agilent, USA)

Mix 3.5l in air, max speed(6x)

Draw Oul from vial 5(needle wash using water in uncapped vial)

O |0 [N |0 x| w| N

Draw 0.5ul from vial 3(FMOC, Agilent, USA)

—
(e}

Mix 4ul in air, max speed(6x)

—
—

Draw 32ul from vial 4(water)

—
oo

Mix 18ul in air, max speed(2x)

—_
w

inject
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(3) SDS-PAGE #1719 %

A7195S 01% SDS7F H7td  polyacrylamide gelS o] &35 oH
Mini-Protein slab cell (Bio-rad, USA)E ©]£3}9 Hoffer manual® Wl 2
3 a3k 125% polyacrylamide gelS ©]-&3te] 4ToA 20mAE X &H
A 1A e 7195 S AAISE 2 Coomassie brilliant blue (Sigma, USA)
Z o] &3to] stainingS AAEATE @ E marker®4  Prestained prostain

(Intron, Korea)S AF-&331

(4) g3tz 29
Urease inhibitor @45 2+ wAE #5F9 Asds 4 1dxso 0.1M
Tris— HCI buffer(pH 6.8)& °]&3to] @=3 5 100TelA 3023+ 712
SANe g4 FHS AASI, 12,000g2 303 4TCAA LAEHFT 95%
ethanol< °]-&sto] AHE Frstddvh AH =2 12,000g9l 4 30E7F 4 E2 s
o] 3|43 H Tris-HCl buffer (pH 6.8
24N FAE At A el dwHEI EAdste gstE s
10%(w/v) trichloroacetic acid(TCA)E Al-&3te] @l dS 32 A
FedE TA 32k FRTA 4T FA4E sk

NEe BARRF ] -CAA nudAA NER A

%
E
£ o

(4) #"e] #

A A E-S ethyl acetateES ©]-&3to] £33

%

% o) evaporationS =

3 Hol9lE ethyl acetateE A AS & dEslo] A|l5=2 AFESA T

o) AdadF A 4 2 Al &
YM broths H& #wl%¥=xe] pH controller® AZA7]11  Candida
3

= Tk & wgs AAEATE pH controller=

krusei/inconspicua 204 2% #
10% ammoniaT& 1Z3t3 pH7F AATT ol3t2 A3tH W FUHE Wao

2
ste] pHE §A8te] FAh 429 pHE 40, 6.0, 8005 77t AAste] 9
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o, EmF, wjgel AR LEE HAs] flste] wgme LEE 2, 30, 36T

AAIBEGAAL, 12413 o] ol 4AJZF A C

Ll
Ho
N,
ofr
ol
38
i)
=
ol
rlo
of

\]
N
>
=~
ol
rO
it

2 ARE FE3. FE59 A 3E peptoned ol serial dilutiondt$ YM agar

Z) AT JFo mARAg &N
YM brothe] +2 AEL glucose(10g/L), peptone(bg/L), yeast extract

(3.0g/L), malt extract(3.0g/L)olt}. o] A& UdurA ol yeast’} HHEI A4S
Hol: A¥e wigte® 574 Candida krusei/inconspicua 20421 A7dlE 24

o] o] obd4 At 2 AE2l glucose, yeast extract, peptoneS = ¢

(E
i

2 AdAste] A7 e WA 7| H(E13) Candida krusei/inconspicua 204
o s FASAT A MES F8E dFedA JFAEFE W S5
AR dE vgor do] HAHY wiAzAdS "SI YM brothe
glucose(10g/L), peptone(5g/L), yeast extract (3g/L)& F=A&=o = ZAAsIT
Zy RO 37 A 9] FF o7 Flo] glucose (8, 10, 12g/L) X peptone (3, 5, 7g/L)
x yeast extract (2, 3, 4 g/L)= & 27719 A += ZAASA}.
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13 A" MR FAS A% WA Hrus

2] Glucose(g/L) Peptone(g/L)  Yeast extract(g/L)
G8P3Y?2 8 3 2
G8P3Y3 8 3 3
G8P3Y4 8 3 4
G8P5Y?2 8 5 2
G8P5Y3 8 5 3
G8P5Y4 8 5 4
G8P7Y?2 8 7 2
G8P7Y3 8 7 3
G8P7Y4 8 7 4

G10P3Y?2 10 3 2
G10P3Y3 10 3 3
G10P3Y4 10 3 4
G10P5Y?2 10 5 2
G10P5Y3 10 5 3
G10P5Y4 10 5 4
G10P7Y?2 10 7 2
G10P7Y3 10 7 3
G10P7Y4 10 7 4
G12P3Y?2 12 3 2
G12P3Y3 12 3 3
G12P3Y4 12 3 4
G12P5Y?2 12 5 2
G12P5Y3 12 5 3
G12P5Y4 12 5 4
G12P7Y?2 12 7 2
G12P7Y3 12 7 3
G12P7Y4 12 7 4
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ul) A ZAC wE urease inhibitor activity =3

oA eld wixES P& wjdzd pH controllerE GZAA 7|1 Candida
krusei/inconspicua 204 2% A& 3 WSS A AR Y. pH controller 10%
ammoniaT& AAstiL pH7F AAFF oletz AstHW FdH= Yo R 6o
pHE fFAste] F2Ath A9 pHE 40, 60, 8022 7t7} AAste] Fola, ®

3k, wjeke] AAd w2 Felsly] te] wjgxe] 2EE 24, 30, 36CTE 44

t}. F&3%F A]E+E peptoneFol serial dilutiond¥ YM agar plate©l
HEst d+E 54 stth Platedlol 30~30071¢] colony7F A4 Al colony
=l

CESH AlgEE -70CE ®#3ES phenol redH ¥ indole-phenol S

i

AT

O

o]&-3le] urease inhibitor activityE =%

o
o

e

3. ARAA 2 2529 2

D AAE 2223 PR A4 £ HE& I

T8 AAE AAe} vAE AA] synergy EHE FAstr] ke w4

g
i

f

AzxE dAdE AAt vAE AAE SFtAh AAE AAY vBE AA
&3 H&S 10:0914 0:109 HE7HA 119 AR &g o 2179 urease
inhibitor activityS phenol-red¥ ¥ indole phenol®¥ & Al-&3le] A3}t &=

g, ammonia®] LA oA HAL=E &etr] 9fste] artificial slurryel 3=

A7skslv

o

D Az =6 wg 53t AAe] &9 w3}
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AZ, spray-dry, 283 60ColA vacuum= ©]&3 AXE AA At =3
n A= AA e A

=
$ TAAZ 40T, 60TCoANA Y vacuumS ©o] &3 AE HA
o] Az Wl wE urease inhibitor activityd W3S =4 3}

AE AA vAE AA) BEV|T wE AAe EEHIE ZA SHATh

incubatorE o] &3dle] 25CE FAst, 53 AAS 557 BT 3 5 yrease

inhibitor activity®} A& wFE A8 Y. Urease inhibitor activity+
o

phenol-red® & o] &3lo] A& 1, AE #5E serial dilution techniqueg ©]

gabsich.

ofr

23st ®H EFAAE A= Atz ZE AFR05%)A H7bste] REV|ZE
g H3ls =A89Ar 25TY incubator® o] &3dte] &2 £% 3}
gom, & 3HA7 =A gt W 74 Ao sampleg AMFH st AlEW AAEsEa

9= veastE: =43t AH3Z sampleS peptone FE o] €3]  serial

ol

dilution® YM agar plateol] HE3}aL, 48A)17FE <k 24°C 9] incubatorol] A v 3}
Atk Platetfol 30~30070¢] colony’} A Al colony:S =43k ch £33 1g
o] AJ&E 9mlo] 0.1Me] Tris-HCI(pH 6.8)9] 8|41 &k5 4TelA 500g= 307t
Ay skl AR

=
inhibitor activityS =4

ol

=4

rio
ol
il
)
B
o

phenol red¥ < ©]&3o] urease

iy

NDF, F

At

A

ol
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2) A AA B BT AE Aol B 1%

T A AAe mAE A, 2 583 AAE ol fFab=el wo
st Ul ammonia WA ARG} o w2 A H 298 A 3
% (Yorkshire x Landrace x Duroc)®] ©o]fA= 80F& ALAA 2%F 7
EdAA, = sto] 470 Aol wiAE AT 2 A2 whESE 4Rk o

= slar, Zh vbEg 5% AES wiAsdY. A7 3FE SlaL, e

¢

[e]
=
AYARE AFRR S55E JBow F 72 AR g, A

2T EFAA 2% AR 05%° HER HUbsTh V12 AbRE
NRC(1998)¢] 2.7l 7 8to] wiehsholaL, 20%2] Zehula s}k 3350 keal/kg®l

DAl A S BEES Atk ARe e A9 Aviel AA A ES
stk A9 F2A 24 AUY 4T o fAES Huse] GRS AFste]
3w gestel £Asdt F49 3 58 ammonia WAL Qo] A

2 A A mAE AA Y urease inhibitor activityE =43} th.

3) A AA B AT BReE AR 3 HS

2 AA; o)/del 29 WFF (Yorkshire x Landrace)] Y41Ed BE 28FE
ol &stth. Ew=o] 44l 50do]l HASW HAAEE woAsA A FsATh A
AE AA, MAE AA, AAdE MAAE SFAA, 9] 4709 AR AL
W, ZF AT HE 77 EEs FATh EE Abe 4 AR e BX

E HolA wix|stdon, A 717FS Al 50U F-H Al ZFste] o A 7EA] o] of
135 &t Igsidnt. d7IEere] AlE AHFES 509FH 8BAAE
1.25kg %] AtEE A TAISE 25 AAlol] 74z} osksith. Al 86U Bl = 200g
o] ARE FTEEt wolstlal, ER7IERMY] AR woe EUYS Al9s

e AFFAES gk GV ERABEA 59 HAL A A
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F 14, o)fr A=) AbEuieh

WEF DA AW WA AA Uﬁfgoé%ﬂfzﬂ

Corn 38.00 38.00 38.00 38.00
SBM 31.36 30.86 30.86 30.86
Wheat 20.00 20.00 20.00 20.00
Tallow 2.50 2.50 2.50 2.50
Wheat hull 6.22 6.22 6.22 6.22
DCP 1.00 1.00 1.00 1.00
Limestone 0.32 0.32 0.32 0.32
Vitamin Mix” 0.20 0.20 0.20 0.20
Mineral Mix.' 0.20 0.20 0.20 0.20
Salt 0.20 0.20 0.20 0.20
GTE’ - 0.5 - 0.40
Yeast® - - 0.5 0.10
Calculated Values

ME, keal/kg 3362 3362 3362 3362
CP, % 20.35 20.35 20.35 20.35
Ca, % 0.74 0.74 0.74 0.74
P, % 0.69 0.69 0.69 0.69
Lys, % 1.12 1.12 1.12 1.12
Met, % 0.32 0.32 0.32 0.32
Met+Cys, % 0.69 0.69 0.69 0.69

' Vitamin mixture contains Vit. A 20,000,000 IU, Vit. Ds; 2,000,000 IU, Vit. E
100,000 mg, Vit K3 4,000 mg, Vit. By 5,000 mg, Vit. B, 7,000 mg, Vit Bs 5,000
mg, Vit. Biz 50 mg, Pantothenic acid 20,000 mg, Niacin 50,000 mg, Biotin 200 mg,
and Folic acid 1,000 mg /kg

? Mineral mixture contains Fe 100,000 mg, Cu 10,000 mg, Mn 50,000 mg, Zn
60,000 mg, I 350 mg, and Se 300 mg/kg

¥ Green Tea Extract

Y Candida krusei/inconspicua 204
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3 16, A=) AbR WS

des AdE A vawAa L 5EE

Corn 45.68 4518 45.18 45.18
SBM 9.61 9.61 9.61 9.61
Wheat 15.0 15.0 15.0 15.0
Wheat Bran 14.0 14.0 14.0 14.0
Rice Bran 3.0 3.0 3.0 3.0
Corn Gluten Feed 5.0 5.0 5.0 5.0
Soy hells 3.75 3.75 3.75 3.75
Limestone 1.60 1.60 1.60 1.60
Tallow 1.30 1.30 1.30 1.30
Lysine 0.02 0.02 0.02 0.02
Salt 0.3 0.3 0.3 0.3
DCP 0.44 0.44 0.44 0.44
Vitamin Mix” 0.15 0.15 0.15 0.15
Mineral Mix.' 0.15 0.15 0.15 0.15
GTE’ - 05 - 0.40
Yeast' - - 05 0.10
Calculated Values

NE, kcal/kg 2300 2300 2300 2300
CP, % 14.0 14.0 14.0 14.0
Ca, % 0.79 0.79 0.79 0.79
P, % 0.6 0.6 0.6 0.6
Lys, % 0.67 0.67 0.67 0.67

" Vitamin mixture contains Vit. A 20,000,000 IU, Vit. Ds; 2,000,000 IU, Vit. E
100,000 mg, Vit K; 4,000 mg, Vit. B; 5,000 mg, Vit. B, 7,000 mg, Vit Bs 5,000
mg, Vit. B, 50 mg, Pantothenic acid 20,000 mg, Niacin 50,000 mg, Biotin 200
mg,and Folic acid 1,000 mg /kg

2 Mineral mixture contains Fe 100,000 mg, Cu 10,000 mg, Mn 50,000 mg, Zn
60,000 mg, I 350 mg, and Se 300 mg/kg

¥ Green Tea Extract

' Candida krusei/inconspicua 204
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des AdE A vawAa L 5EE

Corn 59.42 58.92 5892 58.92
SBM 24.66 24.66 24.66 24.66
Rice Bran 5.98 5.98 5.98 5.98
Corn Gluten Feed 2.00 2.00 2.00 2.00
Soy Hulls 1.70 1.70 1.70 1.70
Limestone 1.68 1.68 1.68 1.68
Tallow 3.21 3.21 3.21 3.21
Lysine 0.15 0.15 0.15 0.15
Salt 0.30 0.30 0.30 0.30
DCP 0.60 0.60 0.60 0.60
Vitamin Mix" 0.15 0.15 0.15 0.15
Mineral Mix.” 0.15 0.15 0.15 0.15
GTE® - 05 - 0.40
Yeast' - - 0.5 0.10
Calculated Values

NE, keal/kg 2495 12495 2495 2495
CP, % 18.0 18.0 18.0 18.0
Ca, % 0.89 0.89 0.89 0.89
P, % 0.59 0.59 0.59 0.59
Lys, % 1.13 1.13 1.13 1.13

' Vitamin mixture contains Vit. A 20,000,000 IU, Vit. Ds; 2,000,000 IU, Vit. E
100,000 mg, Vit K5 4,000 mg, Vit. B; 5,000 mg, Vit. B2 7,000 mg, Vit Bs 5,000
mg, Vit. B, 50 mg, Pantothenic acid 20,000 mg, Niacin 50,000 mg, Biotin 200
mg,and Folic acid 1,000 mg /kg

2 Mineral mixture contains Fe 100,000 mg, Cu 10,000 mg, Mn 50,000 mg, Zn
60,000 mg, I 350 mg, and Se 300 mg/kg

® Green Tea Extract

Y Candida krusei/) inconspicua 204
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1. A& F=&9 A4z &9
1) %% 249 ¥4
1) 59 HAAE AA v& &34
e A 5349 FEE A9 YHe A% A5 5499
G oulgel WA s Avks g 220 GERRT
gL 20 20
18 [ Green Tea Extract (g/L) %
1| ®—e® Extraction % T T
16 - -
T - 15
14 -
12 -
10 - \\.\ - 10
I
8 T g
6 RN
\. | 5
4
2
0 T T T T T 0
509 100g 150g 200g 250g 300g
¥ 22, At AA=e] v & e FEES N HiES
A HAQe Fol 20% (200g/L) YMAAE HA FEB Fo] F7
sglch s, wAGel F RAL 5%l dAuE B3} FEHE ol 20%
(200g/L) wjek Apol7b AT Lol MM HwAdd FEEe e Hlas)
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urease inhibitor activity7} FFAshe

A =

=
=
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¥ 17. Phenol red¥ ol <3t

urease inhibiting activity

Z5(C)
50 55 60 65 70 75 80 85 90 95
Al Z+H(min)
30 338 310 341 337 330 342 368 369 365 351
45 415 425 438 440 425 429 412 409 382 365
60 489 477 486 480 457 4775 471 427 418 3775
IB) 483 497 496 498 464 465 477 427 428 3.88
90 5.19 496 5.14 492 465 477 474 411 38 370
105 5.14 5.16 5.12 485 468 475 458 396 380 361
120 5.10 5.12 5.21 467 467 469 455 378 362 353
3% 18, Indole-phenol®oll &gt =A% FEE9 A4 urease inhibiting

activity

Z5E(C)

50 55 60 65 70 75 30 35 90 95
Al ZH(min)

30 289 274 294 297 302 324 342 369 350 321
45 362 373 384 383 383 429 408 409 382 322
60 427 440 437 422 421 475 449 427 418 3.20
75 425 433 449 441 443 465 468 427 427 317
90 4.49 457 4.61 438 443 4.77 4.71 411 386 3.23
105 448 453 4.67 447 450 475 458 396 380 3.18
120 444 452 4771 446 458 469 455 378 364 3.05
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LS et A9E Ruya gJornz noy ZF3 54 A ARl 9
o]& tdAd& Wrkstyl €8l RAPD W& AREssith 1¥ 262 RAPDYW
o2 TF9 band patterns YEFHTE Axel o] 2047 Saccharomyces
cerevisiae ATCC 9080 =9} 5= band (300bp, 1.0kpb, 2.0kbp) 3717} A< FA}
3l band patterng YEFHATH Ao ulEA 2047 FE EAAAESH W

o2 FTARAYSY Candida krusei/inconspicuaX.th+= Saccharomyces cerevisiae

b

of 7l7bg wEolegta #EE AT Saccharomyces cerevisiaes= o 2Eo 7
T dEe AFEEH I o AHA| FGACA AR dMlAYPo R AMSEHE R
HFolBg wElA 2 20475 Al ol&dS u AdxAgel FrE F S
Ao 2 FAGFEALE 2% RFLP (Restriction enzyme length Polymorphism)3 #
< 0E W] vuE B g3t s4o] gttt AbsEH
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a9 26. 0.8% agarose gel electrophoresis of products (M: 1lkb DNA ladder;
Gibco-BRL, 1: S. cerevisiae ATCC 9080, 2: S. cerevisiae, 3: C. krusei/inconspicua
204)

B

™

) AudEFe] 2EE A

B AFo A= urease activityE AIStE  fractionS ©AEH] Yl Candida

krusei/inconspicua 204xt50l EAst= @A westE AHe 4z 53]

2

urease inhibiting activityE ZA3FAth AW 7§ urease inhibiting activityE &
gk & gllen (¥ 32) ©3stE9 4% phenol-sulfuric acid (Dubois %,
1956)assay< ©l&3te] FHFstAon glucosed standard® (19 30) BEFS 574

Sh9lth. Standard %413 M) Ws A% & mg/mlel L BT + Ao WisE
b2l 3}

il

o] %% phenol-red test A3 AW} FAFSHA urease inhibiting activity
T AATH2Y 31). Wk urease inhibiting activityE 7FAE 8 fractionS

HAolgtes FAHo] 7hestith vl 39 60% ammonium sulfateE ©]-&3te] H A

K

A1 F SDS-PAGE® bandE &<letitt (719 27). L3k d@iids A 38ks o] ie
S S8 (1% 29). Mg urease inhibiting activity® 7+ @A

S 28, AAZS ¢J8] ©]= Sephadex G-200& o] &3l oH 33 £FFE 55 4
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AltAth ZF 5ml¥ fractions &3l ¥ ¥ H=E phenol-red WHS ©] &3} urease
inhibitoty activitys ZAst3l ot 24344l Fa)o] F7k= QI8 activity7} 57
= A eFoktt.

YM brothE Wx+2 3}l C krusei/inconspicua 2045 43A1%F vl &3t A5

& Al so] ofvlwat mye] ¥4 Az 1y 298 2o LA A4
_O

Ak tixzFell H]ske] cystineo] HEF AT Cystines S i3t d&
ol =4k F 3R Sissons 5(2000)2 3 $HF ofv]:=4ko] ureaseo] FHS A

et= B = Ae® H st Gel-chromatographyol o8] E& A A
H fractiondl Al &7t YEFUA = Zo} ofmxb A BAS Fold

urease®] BIE AT = U= 2o AAHEES FIE = Al wEA C
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o9 27. SDS-PAGE of C krusei/inconspicua 204 culture
(M: prestaind prostain, A: concentrated C. krusei/inconspicua 204 culture, B:
24hr incubated C krusei/inconspicua 204 culture, C: 48h C krusei/inconspicua

204 culture, D: control).
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29 28 1 nmol amino acid standard graph

19 29. Analysis of amino acid in supernatant of C krusei/inconspicua 204.

(A: YM broth, B: C krusei/inconspicua 204. 48hr incubated supernatant)
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2.0 A

0.D 595

_0.5 T T T T T
Omg 1mg 2mg 3mg 4mg

Glucose

1% 30. Glucose standard curve with phenol-sulfuric acid method

mJackbean
W Bacillus

Control Carbohydrate

% 31. Urease inhibiting activity of carbohydrate in supernatant of C

krusei/inconspicua 204.
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O Jackbean
M Bacillus

Inhibition (%)

Control Lipid

719 32. Urease inhibiting activity of lipid in supernatant of C. krusei/inconspicua
204.
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th) AdadFe HA T 2= A &4

a9 33, 34, 3Holl= == AZH 283l pHel W& C krusei/inconspicua
2049 4 A4S YER AT

A pHE 42 3stdSwe AA=He 13 330t} C krusei/inconspicua
204 227} ol A= W colony forming unit(CFU)E H.$Ith 24T A &=
WS 48A17F Foll 1079 Hae] FFE B, 30TAME HEF 447 ©
ol 1079 #45 BT W, 36TAME MFF 32470 109 FFE B
Atk A& pHE 627 3 FYSu= 2wt we CFUS Btk 24ToA =
36A17kell, 30Tl 32417kel, 36Tl M= 32412kl A 22E 10°7, 10°°, e
10e] @45 BTk AN, pHE 42 HAsto] FASwobs b2 e o7
TE HAY BE 2LdA pHE AHASHY] AlZe APEYH TS5 F7Ht

TE At de S B 30T 36TAAA9 C

52

[0}
rot

o] A& oA

krusei/inconspicua 2049 A< pHE 42 AR FUSu = FFodlA]l Afo

7F Lo, 24Tl A= 1008) AEe] we #4E Bt A4 pHE 82 3%
s

sl axRYg o @ S B, 24T 30T %= d79 Ako]7t A9

AATE 53], 36T v e o 942 #5E BHYn FAHS A
12A13F o] F5E Ag #57F RolA = AL FelshArh

B A¥S =3l C krusei/inconspicua 2049 AFE $3 FHAH o AL
=57} 24ColaL, wix[e] pHE 4o]al oju] Hie] #E Hole A JEF

48A1ZEQ1 As FAsEA
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Log (cfu/ml) of candida krusei/inconspicua 204
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a9 33. A4 pH 49149 %9 C krusei/inconspicua 2042 %=

Log (cfu/ml) of candida krusei/inconspicua 204
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5.5

Log (cfu/ml) of candida krusei/inconspicua 204

4.0
yYovw
35 ~v__v_N‘x
\\V
3.0 1 vy *\\‘\‘V——V—*\
h 4
—e— 24°C
2.5 A e 3000
—wv— 36°C
20 T T T T T T T T T T T T T

T
12 16 20 24 28 32 36 40 44 48 5 56 60 64 68 72
Incubation time (hr)

a9 35. A& pH 8- el 2%® C krusei/inconspicua 2049 37=4
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the] AFARE v ow AA pHE 48 FALL, %5 24CTE FA38
WA v A 9] 2AS HASA I 48X Y59 C krusei/inconspicua 2042 <

Z}zbo] Z 719 wE CFU(colony forming unit)2 ¥ 19 et

Glucose”t 8% = F& FF A+ yeast extractt} peptoned] ®jA TS
=8 FAS W T FUHetE A EFES BT peptoned] #iAIU FE7F Tg/L
A= 5g/Ly 3g/Lell Hlgto] & o] d4E Btk YM mediast 22 <
9] glucose(10g/L) ZA A% peptone® yeast extractd] =S Z7IAA F
S v #57F sy AE 9 § 9t GlucoseE 12g/LE 3Fo] %1
W= YM medialkth &2 9 #5 YERW I, 53] peptones 5g/L, yeast
extract® 3g/L& HolFAL o /b =& #4549 1072 By}

B A= C krusei/inconspicua 2045 2 AgLrslr] 93k wixlo] %

AL YM mediath =2 =59 glucose(12g/L)9} 2 =9 peptone(bg/L),

N

Yeast extract(3g/L)Z &<l 3t}
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¥ 19, "ix] AR W3t wWE C krusei/inconspicua 2042] CFU(Colony

Forming Unit)

] Log CFU
G8P3Y2 4.23
G8P3Y3 4.32
G8P3Y4 4.45
G8P5Y2 45
G8P5Y3 452
G8P5Y4 458
G8P7Y2 5.64
G8P7Y3 5.72
G8P7Y4 584
G10P3Y2 6.42
G10P3Y3 6.50
G10P3Y4 6.58
G10P5Y2 7.45
G10P5Y3 7.75
G10P5Y4 7.80
G10P7Y2 7.64
G10P7Y3 7.69
G10P7Y4 7.78
G12P3Y2 7.80
G12P3Y3 7.84
G12P3Y4 7.89
G12P5Y2 7.95

G12P5Y3 7.95
G12P5Y4 7.90
G12P7Y2 7.90
G12P7Y3 7.87
G12P7Y4 7.85
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o) AAFAZAY W urease inhibitor activity &3

el M e HHo] wix] 24& olg3to], pHE 40, 2%5 24, 26, 28T
2 FA3 F C krusei/inconspicua 2049 ¢} urease inhibitor activity® =
£ 7Ztzk a9 36, 379 YERUATE
At 0 7 AL85HE YM mediacl H18te](10™) %< CFUU0™)E mHth
26CeF 28CAAMY wv 2AA = 24T Hlsty =2 #5475 A3l
DA 48X A= 24Tl A wgFe C krusei/inconspicua 2047} © =&

s

)
%

O
29
_|.,

T2 BAv 4 N C krusei/inconspicua 2049 urease inhibiting activity
a3 379 yEl 9t} Urease inhibiting activity:s= AHA9} Adidel ke

Jug Aew ok Mg AFS HIAU. 53], 24TelAM  wjgFd

rr

=
!

krusei/inconspicua 204 ThE Z 7| H|dlo] £ urease inhibiting activity®
Hola Stk 28TCelA wiFed 7% Algto] Aol wel urease inhibiting
activity 7} 2438t A 54

B Ao M= C krusei/inconspicua 2049 Hi #+E A7) Y3 o=
= pH 45 A8, 24Tl A 48X3F &<k mjdst= Ao 7Hd 2 Aoz &
9l ¥ 9la1, #319] urease inhibiting activity® 97| $181A4+= pH 45 #3438,

24Tl A 52417 F<t i ets Aoz gl Qi)
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AR sl S

Log (cfu/ml) of candida krusei/inconspicua 204

4 T T T T T T T T T T T T T T
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Incubation time (hr)

19 36. pH 4o A v A 7ol W& C krusei/inconspicua 204¢] CFU 3}

17

—@— 24°C
O 26°C

Relative Urease inhitor activity of
c. kruseifinconspicua 204

13 T T T T T T T T T T T T T T
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Incubation time (hr)

I 37. pH 4ol A v A te]l wWE C krusei/inconspicua 2042 At A

urease inhibiting activity ™ 3}
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3. AdTAA # FE=9 &

o

3 24 4

D HAdE F==9 1A= AAY =F Hls &9

Phenol red® ¥} indole phenol®}el <jgt A3E 3% 209 YEFNRATE Indole
phenol® ©] phenol red¥ol] Hdle] H=& 7S Uit HAE AA9 nAE
AAE TS wf HAo &= 82(HAE AA: mAE AA) H &<
Aoz FeHATH

1% 382 artificial slurry®] 4¥% ammonia®] Aol HmHo| =3 S
o] AAE AAet EFAA vl &l WE ammonia FA O] Folth. AAE AA
of mAE AAE E3skA] F2 FHAA A4 Ho] FAS W= 27Tmmol =
o] ammonia?] Aol FJAE YA N F AAE EFEISu= TR Sopx &=
BEES A5t JAE AAS} vAE AA] EFH7L 822 A= o, 7t

7 vk = (20mmol)e] ammonia”t A Sk T

oo
ot
N

indole phenol® ¥} phenol red#& &3 ZI+= artificial slurryE ©|
et sdst AnE gl ¢ A, oo wE EIAAL AL B

(A= AA: A= AADZF 7P B34 Aoz gQlE

o
rlo
o)
)
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¥ 20. AdtA A el &3t v]&o] wE AHA9S A3 urease inhibiting activity

AAE AA u] A5 A A Phenol red Indole phenol

10 0 114 120
9 1 117 124
8 2 118 126
7 3 114 126
6 4 106 118
5 5 108 114
4 6 105 105
3 7 100 100
2 8 95 85

1 9 90 70

0 10 70 65
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30

25 A

20 A

15 4

10 A

Ammonia emmision, mmol

10:0 9:1 8:2 7:3 6:4 5:5 4:6 3:7 2:8 1:9 0:10

a4 38 Hd= AA A= AAe] HlEd wWE  artificial slurry ol A €]

ammonia A =
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Relative urease inhibitor activity to AHA(10mM
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Freeze-dry Spray-dry Vaccum-dry

39. Axzx7ol we HA= AA Sl phenol redHel €3 AHASHS] o4

urease inhibiting activity
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Relative urease inhibitor activity to AHA(100mM)
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2) HEZ|H mE 533 AAe &4 W)
25C ¢ incubatorol A 5F7F B3 B
g 410 yeldct 25TolAd BBA 159744 F 10%AH =] &2 Aslr})

HEEAT. 15 ol AAeM= w4 &Y Astrt dEEd=w A% N

sk A o] urease inhibitor activity: L

Aol Hls) oF T5%¢] BEE fFAST YUtk A/ AT PRSI Qe 7

O

SR G uad A Hel BE NUNE FAT FAE RAT B A

=
AN B3 AAY BHEZ wE S FAT £ de 7S A
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2 Ne
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D A AA 2 5] AlEW M8 AF
Atgo] &3Hel ¥ REV|IHsor B3| Al 9] urease inhibiting activityE =74
sk AL a9 420 yERY Al BE 149w 7bA]= urease inhibiting activity
A

o @ejo] A gasthh 21l A Bl PFaF WRL, BHA

= I F¥o] FxEH 2 AAY. oldE= C krusei/inconspicua 204+ A% 74
A= 2 Zol7F gldloy, 14dol = 5243 HojAe AS AT + AU
S14 5.0
S
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=127 - 45
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2
> 4.0
= 8
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e 35 ©
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a9 42, Algd E3AlAle] E£3A BHE V]3] WE urease inhibiting activity
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2) A AAl B EFe] A= AR 29 HF

A= AAt mAdE AA, 22 Hdst AAS As ARl HbeS
o] A AL ® 219 YeR ol

Agel Watol = A 7-3ke] Aelzh giith A A 73t 24 mE A
oA v =g AFS GERUT HAE AA A TelA ok =& ATl &
AHFAoY T Aok Aol gl 47 A, 7 AFRAS
M= A3k Abol= F1E A T

ofr A= B3 mE
EE ERIF AL a9 430 vEy glnh 3AAZA = BE ATl W
%9 ammonia’}t WEIFH UL A, 4LAREHE A EE ammoniad FEO
A zpelzh e, xR A FEE AT E B =2 59 ammonia
£ WEs AAE AAY vAE AAe] AS dxt By e 9
ammonia®] WEo| 2l HAMN, AAE A} vAE AA =FE] A 1
B} v £F 9] ammonia’l WEEHE RS ST

2 A s AdE AAY WA E AA, 15 EFAAE ol frAkEe A

Fole FaFe] glo] & - oA ammonia®l WES Adlcte &35 Sdskth

=i
ot

AR E

TFA%S artificial slurryE 8 €3} ammonia A4
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Ammonia emission, mmol

60

—@—— Control
........ O P GTE
——-w——— Yeast
GTE+Yeast

50 A

40 -

30 A

20 A

10 A

(R

Day

% 43, TIAA FoAF A=Y & - =9 ammonia WA FF
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1 R A AE FolA A

A A

d 4
o) = HAA=AA 1] A A A A Al
Az e kg
0= 10.34 10.37 10.36 10.39
1 13.27 13.32 13.21 13.30
2 * 16.04 16.10 16.08 16.09
3 3 20.18 20.20 20.24 20.23
dgsAE 00 e g/d ——————m e
0~1+ 419 421 407 416
1~25 396 397 410 399
2~3F 591 586 594 591
0~3% 468 468 470 468
dFgAEHAZF 00 o g/d ——————
0~1+ 532 536 538 524
1~25 721 718 722 718
2~3F 310 319 315 324
0~3% 687 691 691 688
ANEES
0~1+ 0.79 0.79 0.76 0.79
1~25 0.55 0.55 0.57 0.56
2~3F 0.73 0.72 0.73 0.72
0~3% 0.68 0.68 0.68 0.68
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¥ 22. urease inhibitor A Aol 23t B =3} xpE=ol BEwkA] A F3}
ol Al A&
ES AQE A4 u AR AA L, STE
- meE = v B8 A A
nE
Al AlF 232.42+5.52 235.55+4.66 235.55+5.73 231.48+4.87
o] f- Al AF 210.48+5.47 211.54+4.17 217.48+6.78 215.89£7.48
A=
EA] A 1.43+0.07 1.49+0.08 1.46+0.05 1.44+0.06
olf Al AF 6.17+0.31 6.34+0.27 6.57+0.25 6.48+0.26
60
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3% 23. Composition of experimental diets for gestation period

Control 0.2% 0.5% 1.0%
Corn 44.08 43.88 43.58 43.08
SBM 9.50 9.50 9.50 9.50
Wheat 15.00 15.00 15.00 15.00
Wheat Bran 16.00 16.00 16.00 16.00
Rice Bran 3.00 3.00 3.00 3.00
Corn Gluten Feed 5.00 5.00 5.00 5.00
Soy hells 3.50 3.50 3.50 3.50
Limestone 1.60 1.60 1.60 1.60
Tallow 1.30 1.30 1.30 1.30
Lysine 0.02 0.02 0.02 0.02
Salt 0.30 0.30 0.30 0.30
DCP 0.40 0.40 0.40 0.40
Vitamin Mix” 0.15 0.15 0.15 0.15
Mineral Mix.' 0.15 0.15 0.15 0.15
Urease inhibitor - 0.2 05 1.0
Calculated Values
NE, kcal/kg 2300 2300 2300 2300
CP, % 14.0 14.0 14.0 14.0
Ca, % 0.79 0.79 0.79 0.79
P, % 0.6 0.6 0.6 0.6
Lys, % 0.67 0.67 0.67 0.67

' Vitamin mixture contains Vit. A 20,000,000 IU, Vit. Ds; 2,000,000 IU, Vit. E
100,000 mg, Vit K; 4,000 mg, Vit. B; 5,000 mg, Vit. B, 7,000 mg, Vit Bs 5,000
mg, Vit. B, 50 mg, Pantothenic acid 20,000 mg, Niacin 50,000 mg, Biotin 200
mg,and Folic acid 1,000 mg /kg

> Mineral mixture contains Fe 100,000 mg, Cu 10,000 mg, Mn 50,000 mg, Zn
60,000 mg, I 350 mg, and Se 300 mg/kg

® Green Tea Extract

1 Candida krusei/inconspicua 204
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3 24 . Composition of experimental diets for lactation period

Control 0.2% 0.5% 1.0%
Corn 41.24 41.04 40.74 40.24
Wheat 18.00 18.00 18.00 18.00
Rice hull 4.00 4.00 4.00 4.00
Soybean meal 23.50 23.50 23.50 23.50
Animal Fat 6.00 6.00 6.00 6.00
Molasses 4.00 4.00 4.00 4.00
Limestone 0.70 0.70 0.70 0.70
TCP 1.80 1.80 1.80 1.80
Salt 0.40 0.40 0.40 0.40
Lysine-HCI 0.01 0.01 0.01 0.01
Choline-Cl 0.15 0.15 0.15 0.15
Mineral mixture' 0.10 0.10 0.10 0.10
Vitamin mixture’ 0.10 0.10 0.10 0.10
Urease inhibitor - 0.2 0.5 1.0
Calculated Values
NE, kcal/kg 3257 3257 3257 3257
CP, % 16.00 16.00 16.00 16.00
Ca, % 0.95 0.95 0.95 0.95
P, % 0.4 0.4 0.4 0.4
Lys, % 0.81 0.81 0.81 0.81

' Mineral mixture contains Fe 100,000 mg, Cu 10,000 mg, Mn 50,000 mg, Zn
60,000 mg, I 350 mg, and Se 300 mg/kg

2 Vitamin mixture contains Vit. A 20,000,000 IU, Vit. Ds; 2,000,000 IU, Vit. E
100,000 mg, Vit K; 4,000 mg, Vit. B; 5,000 mg, Vit. B, 7,000 mg, Vit Bs 5,000
mg, Vit. B12 50 mg, Pantothenic acid 20,000 mg, Niacin 50,000 mg, Biotin 200
mg,and Folic acid 1,000 mg /kg
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3% 25. Composition of experimental diets for weaned pigs

Control 0.2% 0.5% 1.0%
alpha-Pro 15.00 15.00 15.00 15.00
Dried whey 24.00 24.00 24.00 24.00
Sucram 0.02 0.02 0.02 0.02
Vitamin mixture 0.15 0.15 0.15 0.15
Mineral mixture 0.20 0.20 0.20 0.20
Corn 18.00 17.80 17.50 17.00
Oat 3.01 3.01 3.01 3.01
Soybena meal 15.00 15.00 15.00 15.00
SPC 525 525 5.25 5.25
Fish meal 4.02 4.02 4.02 4.02
Fat powder 3.20 3.20 3.20 3.20
MCP 1.30 1.30 1.30 1.30
Salt 0.22 0.22 0.22 0.22
CaCo3 0.68 0.68 0.68 0.68
Lysine-HCI 0.12 0.12 0.12 0.12
Methionine 0.03 0.03 0.03 0.03
Choline 0.10 0.10 0.10 0.10
CuS0O4 0.05 0.05 0.05 0.05
Tocopherol 0.05 0.05 0.05 0.05
ZnO 0.30 0.30 0.30 0.30
Potato protein 4.02 4.02 4.02 4.02
Lactose 5.08 5.08 5.08 5.08
Antibiotics 0.2 0.2 0.2 0.2
Urease inhibitor 0 0.2 0.5 1.0
Calculated Values
NE, kcal/kg 3435 3435 3435 3435
CP, % 24.70 24.70 24.70 24.70
Ca, % 0.95 0.95 0.95 0.95
P, % 0.75 0.75 0.75 0.75
Lys, % 1.70 1.70 1.70 1.70

' Vitamin mixture contains Vit. A 20,000,000 IU, Vit. D; 2,000,000 IU, Vit. E
100,000 mg, Vit K3 4,000 mg, Vit. B; 5,000 mg, Vit. B, 7,000 mg, Vit Bs 5,000
mg, Vit. B12 50 mg, Pantothenic acid 20,000 mg, Niacin 50,000 mg, Biotin 200
mg,and Folic acid 1,000 mg /kg

Mineral mixture contains Fe 100,000 mg, Cu 10,000 mg, Mn 50,000 mg, Zn
60,000 mg, I 350 mg, and Se 300 mg/kg
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