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Abstract

This study used the probiotics that were
composed of L. Acidophilus, L. Casei, Bacillus
subtilis and FEntrococcus faecium. These bacteria
cultured solutions were equally mixed. And then the
liquid was sprayed all over the pig house as well as
farmyard manure hut.

For probiotics can inhibit the growth of other
bacteria. On one hand, probiotics can produce lactic
acid to lower the environmental pH, on the other hand
probiotics can create a competition with the effect
that reduces the growth of other microorganisms. When
the other microorganisms were controlled, the malodor
gas emission had diminished.

This study had two parts such as : lab tests and
field tests. After treated by probiotics, local gases
were collected and analyzed for specific compositions
(ammonia, hydrogen sulfide, organic acid, etc.) to
detect whether the contents of malodor gases were
reduced.

Our results showed that after the treatment by
probiotics, indicator gases 1in pig houses were
diminished quite obviously. Acetic acid, butyric acid,
hydrogen sulfide, and some other kinds of organic acid
were not detectable even at the lowest measurement
limits of the detection tubes. Ammonia and amine were
also reduced, but less obvious compared to other

gasses.
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FWE AL F P EEa LA (Denis eral., 1987) R
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Propionic acid
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Butyric acid
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Valeric acid

2-Methylbutyric acid

2, 2-Dimethylpropionic acid

Caproic acid

©|©

Hexanoic acid

Heptanoic acid

Octannoic acid

Nonanoic acid

© 0 0|00 |0 00 b 0o 0o

Benzoic acid

Decanoic acid

Undecanoic acid

Didecanoic acid

Tridecanoic acid

Tetradecanoic acid

Phenylacetic acid
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Hydricnnanic acid

4-Methylvaleric acid

4-Methylhexanoic acid
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3-Phenylpropionic acid
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Methanol

Ethanol
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Proponol

2-Proponol
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n-Proponol

Butanol
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Ammonia
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Acetaldehyde
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Formaldehyde
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2- Hexanal
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2- Pentanal
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2, 4- Decadeinal

© 3- Methylbutanal

© Triacetyl
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i3 Trithiapentane

Triapentane
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Acetone
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2-Butanone
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Methyl formate

Methyl acetate

1so-Propyl acetate

1so-Butyl acetate

1so-Propyl propionate

Propyl acetate

n-Butyl acetate

Dimethyl surfide

B it

Diethyl sulphide
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Methyl disulfide

Benzothiazole

Dimethylsul foxide
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Phenol

o—-Cresol

m-Cresol

p—Cresol

2, 6-Di-t-butyl-p-cresol
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oy
™
o

& %

Indole
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Skatole

Pyrazines

Trimethylpyrazine

Tetramethylpyrazine
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Methyl mercaptan
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32 W EBA S T 1908 &350 %?5 4mEEE File
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bulgaricus» 337 M FRfrit A PR ZF B o

(probiotics) 2z Z_&

- B 3% 4 % "The prolongation of lifey; - 2 ¢ >
F# %3 TProbioticy - #@ A 24 (Bibel, 1982)-Probiotics i
pAEMEERL G “for life” o “pro” F @ & T~ A4, 2
L bio” F-FRAFTFIMAEASa T35 T4
AT M,

WIREHEL FAg Rk o Lilly & Stillwell (1965)
ip fiProbioticsd fk2 ¥ A2 > e R vicd 2 £ 2 F 7 S
Fuller(1989) e g A FEASAA o E - MR E R
P A AR TSV L BAYR pﬂﬂt«lfﬁ"ﬂml%
%42 4B (Guarner and Schaafsma, 1998) - 2001 & 10 *
&R R msme e s e (Food and Agriculture
Organization of the United Nations / World Health
Organization) FAO/WHOE %358 € R¥F 2 F- #7)5¢ B &
@(x,2006) :
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EAE BT A

"ﬁii R F 4 A i 2 - L o® 2 (Generally
Recognized As Safe, GRAS) (Tuomola et al.,2001) @Atk -
Pay 5 E5A 0% 2 fied Fhe™ AR 20770 A& SRR

7~ BE* F >~ % E F(Fuller, 1992 ; Tannock, 2001) -
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Common microorganisms used as probiotics

Lactic acid bacteria

Other probiotics microorganism

Lactobacillus acidophilus

Lactobacillus bulgaricus

Lactobacillus casei

Lactobacillus lactic

Lactobacillus casei subsp.rhamnosus
Lactobacillus plantarum

Lactobacillus reuteri

Lactobacillus brevis

Lactobacillus delbrueckii subsp.bulargaricus
Lactobacillus GG

Streptococcus faecium

Streptococcus lactis

Streptococcus thermophilus

Streptococcus faecalis

Streptococcus salivarius subsp. thermophilus
Bifidobacterium bifidum

Bifidobacterium pseudolongum
Bifidobacterium thermophilus
Bifidobacterium infants

Bacillus subtilis
Bacillus toyoi
Bacillus licheniformis
Clostridium butyricum
Aspergillus oryzae
Aspergillus awamori
Aspergillus niger
Aspergillus flavus
Aspergillus candiaus
Saccharomyces cerevisiae
Trichoderma reesei
Corynebacterium acetoglutamicum
Monascus ruber

14
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S A REHA R EEA

g ApBE > g @ ae(Jun, 1999) @ #3A & FAMAA Y 2 B
MR RFABERER( G 3% ¢ 745 E
Streptococcus ~ Peptostreptococcus ~ Peptococcus
Stayphylcoccus > ' % Megasphera %) ~ Eubacterium % 27%
Lactobacillus ¥) 20% ~ Escherichia ¥) 8%~ Clostridium %) 4% >
R T — B IR el 8 A Propionibacterium ~
Bacillus~ ' % PBacteriodes % #7ikvt 52 2 2% (Nuru et al.,
1972), (Salanitro et al., 1977), (Russell, 1979) -

¥R KA 0 Clostridium sp ., Lactobacillus sp.,
Peptostreptococcus ~ Fubacterium~ Peptococcus ~
Propionibacterium ~ Bacteriodes» ™4 % Megasphera ¥ F#4
& ¥RF¥ F > Streptococcus ~ Stayphylcoccus > 1 3 Bacillus
= L BRA R > @ Escherichia Pl 5 4% 2 {12 R¥ 7 -

MNT LA A AR
1. Streptococcus
Streptococcus = — I ERE F R +F I M
Streptococcus - ¥s Hrikw B 3% pﬂﬁ fe A F E R PR
At Mo RS LERE B 2B LRR S T
C,pH 5439 MenTh g, pH Mt 4 X F 20 9.6 30 ¢ & H i1
4 & (Russell, 1979) » #7% ﬁﬁ‘ﬁ%ﬁr’ WK ES 0 A&
A afupe o 1 E SIS T L S FHE s 2 F TCRLE 0 <30
AEfEe 6 A2 F o
2. Peptostreptococcus
Peptostreptococcus = — "R ¥ FR 7 =2
Peptostreptococcus ¥ HFa g 0 ¥ 5 d RBPL L Foo A
peptone 1 = z W k@it T g o o T g E H R - &
FARLE s - BT MR B SR E A LRS-
ERAERE 2 R %kE S pl TL0-T.5 A £ 35-3TCL

15



(Russell, 1979) » ¢ pH 6. 0-8. 0 /& & 25-45C 2 &F iv 2R+ v
A& ARG ER -
. Eubacteria
Eubacteria = - AR {RF hwmpF . LR F > Ko
RBP4 1Y F-v K peptone & Ak 4 0 KA D LA
PR 2 4TF G L o AR B EERAITC S
£ B 5 P-i# (Russell, 1979) > 22 = £ W7 - o
fe o ? pa o 1% L pe % A (Moore and Holdeman, 1986) » i
P (Russell, 1979)= & #7técif » & § I BAASED
Eubacteria % % #3¥? LA KRl & Ffaz - o
. Lactobacillus
Lactobacillus 5 ¥ ¥ 7 7 L& ’*ﬂ" FHRE TR
f0 - TR TR iR Ti&’ﬂ T
v 5 Bk > Lactobacillus 5 # & Fag > 3% B iRFFEIE
) B i
R BB B T B MR € S R B
(fructose-bisphosphate) B /= (B 4) » it 7 2t B/t fh 7
Adoe e gorR g 0 ¢ 457 FEPRAS (aldolase)r 2 B 5 ac
#-4 b fg 3#4k (glyceraldehydes-3-phosphate) ## it = 1, 3-
= Fapa+ @ (1, 3-bisphosphoglycerate) #t & 4 end Jig % *%
FERMRABRR S I @B 4 o AEEFT > PR R LT
FMEEAF AL FTROEF LI > HB A DA E
PRI Beeng § a v
PiREFER AL < O0%5pe > M2 XA Bz § it B
(20—25%) VEpE R e Be % (£ T ) o Lactobacillus 02 £
= pH4.5-6.4 8RR 5 30-40C2 R » & pH 3.5 T &
&5ujm@ﬁﬁélﬁmﬁﬁiﬁﬁéﬂ%ﬁnﬁJ%SC
By # 4 & (Moore and Holdeman, 1986) - 7 4 f&Ffd i
P E P e S Kk (Russell, 1979) » d *+ 5 pe =~

,—l-»
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AR S L E(E P e R F R RERE A
ARCEDFE) d TRES R RESNELDET R
oo XL B OB B o
Escherichia

Escherichia % ¢ mf;ﬁ?}ﬁfj‘u E_* % 17 Escherichia
coli A E. coli> 543 & H A MRS F> 11 3 542
HHREBRCR S KA L FIE R pyruvate > &A@t 50
far cERMEFRE G PR ZAATEES E R EITY
Mo BRE3TC md dpHd.4-9.0 2 F R A £ > BT
T A 49 A 4 Indole #f > HAE & Lk d SR
7l > 5 A% Lvkz - (Jun Zhu et al., 1999) -
Clostridium

Clostridium¥& % 8 iﬂ‘ﬁ’xi B R E hE LR
AHAEATE L VUELS AT AT GRARAREE L LD
pH 5 6.5-7.0 2 &F - & P& 30-37C - %i’%éiﬁt’%%ﬁfﬁ b
B ERENE A L £ A it 0 15-69°C ¥ 4 2 £ (Cato
et al., 1986) o Clostridium  » 3% Ak A 4 i £
(Prescott et al., 1996) » & ¥ »jzdv FAA LAELH
B0 bldcg o A BT s FRIC A 0 R ORI B
:#¥ 1 4 2 indole ™ phenol # Sk 4~ 7 o 5 v A A =&
787 A IR Russel1(1979) » o »v 24 3 e Flie & B L 4
PR At SR E LYW o @ Clostridium = 5 A
Az — (Jun Zhu et al., 1999) -

Propionibacterium

|

N

Propionibacterium ¢ 7 ¥ A * {14 4:% 7 28
AR w49 A 4 B pi(propionic) 0 ¢ FEILE SR T pE
—&mi,&ﬁﬁﬁwéﬁﬁépﬂ7ﬁamt’ﬁﬁﬁﬁ
Aapdg @ 28 X (Russell, 1979) > ¥ 5
Propionibacterium acnes € &2 indole(Jun Zhu et al.,
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1999) -
8. Bacteroides
Pacteroides = W% fF)> 1" F R ¥ > 5d SPFwOk £
o2 2% Fov PA peptone A2 R B o NFA AP R T B
SR PR E RBEay E - BB L FE S pH T
& & 37C (Moore and Holdeman, 1986) » i P& (Russell, 1979)
AL 0 R B BRAESOFRMA AR F Y A4

[e]

—\“\?

4

9. Megasphaera
Megasphaera ¥ 7 = & F a5 3~ 3 1 &k (Holt et al.,
1990) » Bt BB FRI A 9 REFHEIEBEAC
B AR EILF I SERE s LS VR F L A
BhkAA gmivEy > ZRAREL LERE L BT Epls
7.4 8 & % 25-40°C(Jun Zhu et al., 1999) -
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22 R AL AR Ak H iR T
53| 7
R ik

CeHi206 =

2CH3—-CHOH-COOH

Streptococcus cremoris
S.diacetilactis ~ S. faecal1s
S. salivarius ~ S. thermophilus
S. lactis ~ S. pyogenes
Pediococcus cerevisiae

Sporalactobacillus inulinus

Thermobacteria
Lactobacillus lactis

L. helveticus ~ L. acidophi lus
L. bulgaricus ~ L. derbruckii
L. casei ~ L. plantarum

Streptobacteria

R R

CeH1206 > CH3-CHOH-COOH + CHs-CH20H + COz2( 2% CH3-CHOH)

Leuconostoc mesenterodis

brevis

L. cremoris

Betabacteria ~ Lactobacillus

L. viridescens ~ L. fermentum

Bifidobacterium bifidum

(Ewing & Cole , 1996)
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755

%iiiiiADP

R AR

|

% % 6-maps

ATP
ADP
581, 6——.€%ﬁ& \\\\\\\\*
-Mﬁ“B@m& BifL - S50

é 200
NADH

2:1,3— = BifaH @
ADP

ATP
2 3-mEEY W

2H20

7

2 BRFLF BR[Ok R

ADP
%iigiiﬁWP
2 f
NADH
NAD
2 5

RBle ~ (b hefp)e S-S EA fEAisds LR

(Ewing and Cole, 1996)
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bacterial genera pH Temperature(°C)
Streptococcus .0-9.6 37
Peptostreptococcus 6-8 25-45(35-37)
Fubacterium .5-T.5 20-45(37)
Lactobacilli .6-6.4 2-53(37)
Clostridium . -7 15-69(30-37)
Propionibacterium 9D SIED ey
Escherichia .4-9.0 37
Bacteroides RiES 5 25-45
Megasphaera -84 25-40

21
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Bacterial genera

potential odorous compounds

Streptococcus

Peptostreptococcus

Fubacterium

Lactobacilli

FEscherichia

Clostridium

Propionibacterium

Pacteroides

Megasphaera

formic, acetic, propionic, butyric acids,
ammonia and volatile amines

formic, acetic, propionic, butyric
acids, 1so-butyric, valeric, caproic,
1so-valeric, ammonia and volatile amines,
1so—-caproic acid

formic, acetic, propionic, butyric
acids, iso-butyric, valeric, caproic,
1so-caproic acid, indole and phenols
formic, acetic, propionic, butyric
acids,

formic, acetic, propionic, butyric
acids, Indole

formic, acetic, propionic, butyric acids,
iso-butyric, valeric, caproic,
1so-valeric, iso-caproic acid, indole
and phenols

formic, acetic, propionic, butyric acids,
1so-butyric, valeric, caproic,
1so-valeric, 1so-caproic acid, ammonia
and volatile amines

formic, acetic, propionic, butyric acids,
1so-butyric, valeric, caproic,
1so-valeric, i1so-caproic acid, ammonia
and volatile amines

formic, acetic, propionic, butyric
acids, 1so-butyric, valeric, caproic,
1so-caproic acid, volatile S-contaning
compounds

Jun and Larry (1999)
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5 P
- ~ R BT
ARHRFRPENLED SR EE TR 0 ¢ F
Lactobacillus acidophilus (BCRC14065) ~ Lactobacillus
casei. subsp. rhamonus (BCRC12249) ~ & tk+z% 7 Pacillus
subtilis var. Natto (BCRC 14716) %2 Bacillus subtilis
var. Natto (BCRC 17435) 2 ¥ 2 7 Enterococcus faecium
(BCRC 12302)% » = T thFtk ©
SR EHREH
1. Gastec GV-100 # % (GASTEC Corporation , Japan)

et

E- <m OO0 w L @ s
g
‘o
o m & 1
o C = 0 im
'J-.E_ ks E‘l ':J"E ﬁ %
Tﬂ >E ,:"\_1 Z = i {I:' s £
o = o 2 g gw T
E —m i J B .Q'L ;] It E’ 5o L 5
g 5T a8 Fo@o B8 & k LE 4z &
: ﬁm D o = wx il ':'-t' i o "-:.-
8 98 25 35 4B § £ 8 B8 E¢ -
or Sl o o LR [ = R o - [N -
© &F E0 Ffo I £0 g G& f& g
- < o (&} o w L 8 T i

BRI ~woEAEL
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Head block

Lubricant
Piston

Cylinder

Back Plate Handle

Bl ~ o R i A 2R
IRl AR R MmN ER O PN - H e R RN R
FROBFEZFER G FRBT A PIRE IR ORRE
fé',—,_T_ff?q_ %ﬁfr?,,,)\?c‘ ?4% )\Jfﬁfr?7,§,’1ﬁ
g g AL EF AL RS o RAFI FRIKRPIE TS
BPEF HER -
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2. Gastec % 717 F th v
i PR RIEF ML R kR 0 F P AlSLelk oE kR

PaE LR ES R REIES Sl I

A5 R LLRIID 2 i
3L Ammonia 0.5 to 78 ppm
3La Ammonia 2.5 to 200 ppm
4AHM Hydrogen sulfide 25 to 1600 ppm
4L Hydrogen sulfide 1 to 240 ppm
41T Hydrogen sulfide 0.1 to 2 ppm
60 Phenol 0.4 to I ppm
8L Acetic acid | 0.1 to 10 ppm
81L  Butyric acid 0.1 to 30 ppm
180 Amines’ ‘ 5 to 100 ppm
180L  Amines 0.5 t0 5 ppm

Bl - ~ %ﬁfrrg b L)
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Bli #fmd ol B ek
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FRA (2) #>%7 PRHBYUAR > &k
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4, W d e REE g Ak

%%gﬁ“ﬁﬂg’%ﬁﬁi%kﬁgaﬂgbﬁ%,

- fI* Gastec GV-100 e BH B2 5 > & 7 F

ﬁ;ﬁﬁgﬁ4w55@%5ad Y LR
dn kA Rk AR (%, 2004) -

(1)% (ammonia):
Wef WIS RTE O F Y & F 7 o e

dRIRLEd o RRPI FRRTL FIRAR  RRF
A #° 2 5-10%2 °F
purple —» vyellow
NH3 + H3PO4© ——, (NH4)3PO4
i * TRB U]
1 BER:2®ERE 0-40C > REBRHKEREF & E R PR E K
Bk AP RE Bk FRIE Ak R
B ECC) 0 5 10 15 20 25 30 35 40
Aphd e 1,35 1.25 1.15 1.07 1.0 0.95 0.9 0.86 0.83
2 BAE: R*BRE0-90%2p £ 4222
3 B4R REEA Y HE NG
1R B ( pm) x 1013(hPa) / #&# % & (hPa)

4 265y a‘rﬂf—*cm,& VIR I 3
EA IR F Y (hydrazme) =g (amines) ¢ 3 v 5l
(2)%=4¢ (amines):

ﬁﬁé%ﬁ’@%%3%@ui. kR ka#£%®¢

5-10%=2- ¥
Pink —5 Yellow
2R-NH2 + H2SO4 — (R-NH3)2S04
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R
1 BR:2EERS 0-40C > &R PEF ®ERZRE &K
BRUAPM GEKREI I RAER
B RCC) 0 10 20 30 40

AP B T i 1.8 1.3 1.0 0.8 0.6

2 R *FRE0-90%2p F g A2 A

3 AR TIERERA L Y N
¥ PlsE ©(ppm) x 1013(hPa) / %58 5 & (hPa)

4 His g MEE: 257 77 %z (hydrazine) ~ ¥ '=
(aniline) ~ #rx(pyridine)# % # (ammonia) ¢ 3 4r 5%
SEA o

(3)z pi(acetic acid):

MeF WA L Y frd § AR O B

Hyd @%d FRPITe RER RRFLFF & DL-10%

zZ_ R

Pink — Pale yellow
CH3CO2H + Base _—3Reaction product

i TRE U

1 BAE:2®ERL 0-40C > RR&R> ®E R PE K
Bk UAPM GEKREI I RAER

£ ECC) 0 10 20 30 40
10 BE Tk i 1.3 1.1 1.0 0 0.8

.9
2 BAE: RPEB0-80%Lp 2 €A A FAL
3 B4 PR TIREBERA Y E NG
# B13% ®(ppm) x 1013(hPa) / %% % & (hPa)

4 B g MEE: 257 77 % (chloride) ~ = ¥ it &&
-3

*
% (nitrogen dioxide) ¢ #f *c

(sulfur dioxide) ~ = & it

DloIL N HVREA o
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p ﬁﬁ:(butyric acid):
MirShkwg PRI fra § 4R d &
i %i3’w% ¢ RRI TP RRER  RRFAR
Bl % 5-10%2 FF
Pink — Pale yellow
CH3CH2COOH + Base _—pReaction product
i g L
1 BR:ZERS0-40C 5 &R PRF %5 R P
BhcE g APl R EI T EER

£ ECC) 0 10 20 30 40
ip BE Tk i 1.3 1.1 1.0 0.9 0.8

2 RR: BRI 0-80%2p A 6 A 2L
3 Fi” R RERA L,
¥y o5 S p E(ppm) x 1013(hPa) / %3 7 & (hPa)
4 Hu g %ﬁwg: Z#%°® %7 # (chloride) ~ = % i*
Fi(sulfur dioxide) » = # i % (nitrogen
dioxide)~ " fa(formic acid) € 3 4c 512 b cF3E A4 o
(5)#r i+ & (hydrogen sulfide):
%?%ﬁ@ﬁ%g’mﬂiﬁfﬁﬁﬁﬁ%%ﬁ%
Fl e d LI o RREI FRRMTAIRER > RA
A 4 e 5-10%2 B
White — Brown
HeS + Pb(CH3C00)2 —» PbS + 2CH3COOH
® O B
1 BER:2®ERZ0-40C kBRI & E & ZPF
BERrAp B B R TR R R

A2 ECC) 0 10 20 30 40
ip B Tl 0.9 0.95 1.0 05 1.1

1.
2 R RTIREO0-90%L PN F § A4 L
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3 Fi” kPR RERA Y
B o5 %plE B (ppm) x 1013(hPa) / %EF & (hPa)
4 ﬁW$@ SFk e R G SR HGEL RS
W7 g
(6) = (phenol ):
BFRASKRTE FHE P PO RERER TR
ad%iﬁg“a&’m% R SRR R
£ § [l B 25002
Pale yellow —5 Gray
CeHs0H + Ce(NO3)6” —» CeH50Ce(NO3)sN
® O R B
1 BAE:1EREZ10-40°C > xRPI» F g & 2P
FHcEak MAPR REREI T EER

Tube True concentration
Reading 10°C GG 20°C 30C 40°C

(ppm)
25 38 30 25 23 21
20 28 23 20 19 17
15 18 17 15 14 13
10 11 11 10 10 8
5 5 5) 5) 5) 5
3 3 3 3 3 3
1 1 1 1 1 |

2 R @RI 0-90%2p 2 ¢ A2 EL
3 B4 RREYRBEEA Y Y NG
#plsE @ (ppm) x 1013(hPa) / # B § & (hPa)
4 B gMEZ. 2557 77 " pr(cresol) ¢ plpe
i EWMAEAL 0 2 & % ¢ & (ammonia) 4 & VRER
(amines)4zi 2000ppm ~ € B LHcie v LB
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_ O

12.

13.

Agar powder (Bio basic G1212)

Beef Extract (Bio basic D0225)

Dextrose (% 2% %)

Malt Extract (Bio basic G257)

Peptone (Bio-Basic No.G211A)

Yeast Extract Powder (Himedia RMO2T7)

Brain heart infusion agar (Scharlau 12643)
Lactobacilli MRS broth  (DIFCO 0881 )
MacKonky agar (Difco 0075)

.Muller & Hinton agar (Himedia M-173)

.Molasses culture solution

(1) Molasses 20.0 ml
(2) Sucrose 25.0 g
(3) Glucose 15.0 g
(4) Distilled Water 1.0 L
Nutrient agar

(1) Beef extract 3.0 g
(2) Peptone 5.0 g
(3) Agar 15.0 g
(4) Distilled Water 1.0 L
(5) Adjust pH to 7.0
YPD Agar

(1) Yeast extract 10.0 g
(2) Peptone 20.0 g
(3) Dextrose 20.0 g
(4) Agar 15.0 g

(5) Distilled Water 1.0 L
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14. 4 %57
(1) 65% (v/v) glycerol
(2) 0. 1M MgSO4
(3) 0.025 M Tris-Cl, pH 8.0

34



e

FARAB %

a. J1* 8 &1 £ R R F FR 0 Lactobacillus
acidophi lus (BCRC14065) ~ Lactobacillus
casel. subsp. rhamonus (BCRC12249) ~ » k=% A
Bacillus Subtilisvar.Natto (BCRC 14716) ~ Bacillus
Subtilis var.Natto (BCRC 17435)1 2 & 2 #
Enterococcus faecium (BCRC 12302) % I R Ftk » #i4
FACR FR B B R R AR CEB) R 2 B %0
RAEI A AR FME AR X RFIEDER Y B4
Gt =200C T 4k s (A ) o

b. #FARFEAI DI ARE A > LW A8 FiR i P
ey BET R R R 40 2R &2 50 o A kR I
FEpEt PR a1 TR 2 FES R EE B R T2 | PR
A2 R

c. £ #5020 RERBED 10 &2 > 5~ 300 o2 BEEEH,
UAETEARER T2

d. ™ pH Ri&PIFERERLIEME= > % pH 3t 3. B 1@
PRiRmEpE = = o

e. ¥t A FAAKBEREENEIERY » YL E 2 FF
e

f. #BEZ2RRMEVBIRE > T RFRE 20 22 7
HgF o i3 H el 5-10C A FER T -

g B EFRER S 3.2x10° CFU/ml
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B> =~ R A 20 22 RN > B 5-10CH KRS
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I~ F &3R5

l.

2.

¥ £ R %
Fl#oorE chg 2 F o BEFHER R R T &R 2
S TRk A LR (3F, 2002) 0 o Pp MaadBATE % o
?’56%'/ E.coli % #r#l¥ % » 2 2 Z A" 8 %5 DEpr 0 1
kB RMUEE QDo BH K 2 5 0.8 g 48
SRR REFEOEAE - RmFRIES L coll
Fik T ¥ % % Muller-Hinton agar plate » I #-jk + :#5%
FliR A B ol ¢ o LR E KA e
& LrRIrdE B
(D:EH AR5 4.

RS LR RRE S B i (VFAS) )k & % 33 5 4P
B> % VFASE R AXB B Svk ek R » — 423 +r (John,
2005) - % VFAs 4% # ¢ fi(acetic acid) X 3 A&
(propionic acid)4 % it 3 & 1 70% % 20%= + (Jun
et al. 1999) - “f g2 dh i & (HeS) ~ & (NH3) 7 & 3%
(amines) & » 3 IF b % (McCrory et al., 2001) > @
kp VFAs vk 7 = 28 VFAs BB R 3 SUMRB %> 223
fe(butyric acid)F 4|+ 8 % (Kenneth et al., 2007) -
Fl* Bz F LRMBEEF ARG WAL T 5 Srkdr
FlHA) e
TG eriE  endp iy W
% (ammonia)
9258 (amines)
¢ f&(acetic acid)
i f& (butyric acid)
v & (hydrogen sulfate)
fi= (phenol )
NI BB FMEEET R R RERY TAZ F
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TELRRRET ML FRIpIEEF o R 2N
EORBIRBIGEN ST F 3 AEH (1F,1999; %1997,
5&,2004) -

(2) Fite ~ B Sridr iRl 32
RERBFAREETHEED FDL T RREN SR RA
FUASR L i o H A A L BRI E L FEY
gz Forsrgd 4 anSoekdn i g W RE) - 50 B
FohRFA > FI R Ry S A FRTS > TR ERF
10 &~ 48 > & Fipld cndzdeik B o 59 oLt 3T > Bl R ALk
B2 (8 BF&RPE%AITCERERER DX - FHREF
ZEA O BTRT REG TR BL o BB mA o

FEEE TR A WG

\4-

I £2 fhfin® “TA 2 hek2 M
PIFE L R 5

B BRI B R R R HAIL R ¢ R

Ap A EATERY AL

oo it KRS AT EATHRR 0 R A

P EER  FHRA LD B HRBEL R FL KR

*\tﬂ
Y
P
)
-
fo
A
o
=
a‘\
RS
"y
peic

A

2

FHRESRF Rl nl ELFR - RIBELRE
Pt P AT XM AN dp kg HER T
T ”?5?!?3@ = ?;%f » YA R 5@@'{:}7;:—1 2 s Bl & o

j

Bl g 4 ﬁ ] fﬁni’ fﬁlT L e g‘p;:\?—’!: i
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EZRREAN AFHL LT

REZZARER BARLLTRE BRBZLAH
NEQPABFHLER R LRI A AL F
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o B R R 21-22°C 0 BARR HAF A 68-T0 BB o0 F
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© oo ¥R G HBIFORREE > R 2 A UG G
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B f%RES
— ~ HadgE K R
FARE Ecoli £ 23%%% RB- L= 5%
¥ B Bacillus subtilis var.Natto (BCRC 14716) » & ** 4%
Fl&F A4 F o Flet g 22w thifska & 2 2 RRHE - #
X FL R FFIP DEE D S fI* £ <4 ¢ (Gramstain)
EETRR SRR AR A B REeE Y o Ft i
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~OEF LR HE
1. &2 R Lk dlipld
(1) 2 Fairire “rA2 Lek2 £ 49
2RG RE R RSRE SRR AR
FRBhE T IO B A o Kd T X g
g g MER D HAFHRENE HREY
Foom NG F FO0RF hg BWMER T ERR PR
Rl o g HERT TR ﬂﬁ_*’?i ;{7 MR ORE Ed
ERRF2Zi g 225 L& 2 RFEFFHER
Timﬁmoa&~ﬁ&~mﬂiu£@iﬁ%§%’
SEd T X280 FRERIFPEYAEA ST g W
JE R E Mo BT 0, 0bppm 2 TF e

AN EAFERRY TAS LRER AT

Feces Urine Autoclave Probiotics
Blank Og 100ml Yes Not added
Test Og 100ml Yes Iml
Blank Probiotics
Blank Blank (5 days later) Test Probiotics (5 days later)
(ppm) (ppm) (ppm) (ppm)
Ammonia 18 9.7 Ammonia 18.3 0.7
Amines 74.3 39 Amines 80 2
Acetic acid — — Acetic acid — —
Butyric acid — — Butyric acid — —
Hydrogen sulfide — — Hydrogen sulfide — —
Phenol — — Phenol — —

r%: "7 Fe BT R A R T A L
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(2) i s IR AL Lok
;1;2,_;::,_ //T Aéfgff\fﬁ@d ’fjﬂwlil'ﬂfr\"ﬁ}i@

BoRREFZ LA N TIOERSBEA 5 T A
s A o Rl F RER - 5 FHRIE ﬁ%@u£?%
BEF R ORE A f;&’”“ﬁ%ﬁfr?ﬁu SRR

0.5ppm T o Zd A S FERILE Fit E i%r:;ﬂﬁ”

B0 BT A2 (8 FHRARY G AT A fRchiR
fo LR R 0T SR SRR TIRIR Sh MR RN MO R A
¥ T0.05ppm  APETERE > B Frdl Lk A 2

¥R o

32~ e g A AR Sk kR A 47

Feces Urine Autoclave Probiotics
Blank Og 100ml No Not added
Test Og 100ml Yes Iml
Blank Probiotics
Blank Blank (5 days later) Test Probiotics (5 days later)
(ppm) (ppm) (ppm) (ppm)
Ammonia 3 = Ammonia 2 —
Amines 477 — Amines 3.4 —
Acetic acid — 0.28 Acetic acid — —
Butyric acid — 0.37 Butyric acid — —
Hydrogen sulfide — 0.73 Hydrogen sulfide — —
Phenol — — Phenol — —
FERCEE - A, L f? NG Fsﬁ f\—"? PRt
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AP (ppm)

Ammonia Amines Aceticacid  Butyricacid  Hydrogen
sulfide

Phenol

m Blank
| Blank S5days later
I Probiotics

B Probiotics 5days later

(et #EB1)

Bz -~ E2 fafdrdl R ek d 4 A4
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(3) £2FELT? A2 Lvk2 447
%éiﬁﬁﬂaﬁ TR ek N B L I
TAF o NG TIOBEMSEE o gd T X g ko
@M%%k&oﬁ%ﬁ&ﬁ’§%”5%?$%%§§%
AHRENHREFMER T T R B
W a9%e > o -AR@ME MG
AFeaFa, o ERD B X% ] -1.5ppm 2 FF > 4p
HRERE LR R G A M ® ARE o Rk

]
TR RN FARANREAL PR LR F M o

SRR A

EFASCFAFRLQ P ATA S LR ER A 1T

Feces Urine Autoclave Probiotics
Blank 100g Oml Yes Not added
Test 100g Oml Yes Iml
Blank Probiotics
Blank Blank (5 days later) Test Probiotics (5 days later)
(ppm) (ppm) (ppm) (ppm)
Ammonia 1.7 = Ammonia 1.63 —
Amines 1.56 = Amines 2.01 —
Acetic acid 0.241 0.27 Acetic acid 0.27 1.23
Butyric acid 0.33 0.38 Butyric acid 0.32 1.87
Hydrogen sulfide — — Hydrogen sulfide — 14
Phenol — — Phenol — —

i T AR ATHRLF MO e RR R
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REERE (ppm)

M Blank

m Blank 5days later

= Probiotics
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Ammonia
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B Blank 5days later
I Probiotics
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acid  Butyricacid Hydrogen
sulfide
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CEA R
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(4) F+e & 2 FE»irdl E QA2 LR 4T

Rttt g ETF 7 0 L0789 7 Fk
B hRARBAD I BRFIMER FHREFZE
Ao RER TN R A o gd RS E AhEHRE
E‘"ﬁ{?%,ﬁﬂ., EA AR MER G T L LT

ARR G - o SRR A ML R R B BRI T > @ RS
PRIETREIRANER-L L o

PR B AR B TP R

g A FhL R R FREOL e R
R MRAPBRMN 73 0. 1ppm =+ @ e g2
Flendk @i & § MERSHBepEO {73 Rk
BRenl/20 24 > Flitdrdl Lrk A 4 gk VR I LT P
5 -

tE
-7

\‘*- ET

24 FARFERPHET AL LRER AT

Feces Urine Autoclave Probiotics
Blank 100g Oml No Not added
Test 100g Oml No Iml
Blank Probiotics
Blank Blank (5 days later) Test Probiotics (5 days later)
(ppm) (ppm) (ppm) (ppm)
Ammonia 2.83 — Ammonia 3.73 0.77
Amines 2 — Amines 3 1.07
Acetic acid — 1.63 Acetic acid — 0.05
Butyric acid — 2.39 Butyric acid — 0.08
Hydrogen sulfide 0.133 379 Hydrogen sulfide 0.2 11.33
Phenol — — Phenol — —
P =T Am TR F RO Y g WRHER
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(A) 2t 2 R IR B R AT

45
il
3.5
— 3
E
= M Blank
= 2.5
% W Blank 5days later
ﬁ 2 m Probiotics
15 M Probiotics 5days later
1
0.5
0 1 ; 1 1 ]
Ammonia  Amines  Aceticacid Butyricacid  Phenol (BZZE/H]])
—-
T A R IR EE S RR AT
(B) 450
400 |
350 |
300 |
t M Blank
j= 8
=250 - B Blank 5days later
% 1 Probiotics
#4200 -
P B Probiotics 5days later
150 +
100 +
50 |
0

Hydrogen sulfide (’E?EE'IHH)

Bz bw s 52 Feededl§ A2 Lok o i

63



(5) G4 2 Atk ik &R A 4 Sovk AT

-4 G 2 Feite 50:50 g/v iR & o e x s FETA LB R
ﬁﬁ&ﬁ’ﬁiﬁ%%ﬁ%5%’@ﬂ%%%E,?%@
TAf > NEHFIOERS R L o d B2 L= (D)7
BENFHIMHBeR Bk § § 2 REEF HIER T
L

~s X

-

=
AR

o

34;(3);1'],%??7% CERFERRE R R0 E
,:;-‘E;]‘ ﬁ’x ﬁﬁ,xu;{%”,L(“_‘f_;}-ﬂﬁl_spfgﬁ,/%)ivbel—d

%zﬂﬁq;’%d§%4t<éqa(135— 0.45 ppm = + °

AL FARBLRRERAE S LRER AT

Feces Urine Autoclave Probiotics
Blank 50g 50ml Yes Not added
Test H0g 50ml Yes Iml
Blank Probiotics
Blank Blank (5 days later) Test Probiotics (5 days later)
(ppm) (ppm) (ppm) (ppm)
Ammonia 31.333 S Ammonia 22 4933
Amines 83 9.666 Amines 71 1.07
Acetic acid 0.083 0.083 Acetic acid 0.066 0.5
Butyric acid 0.1 0.1 Butyric acid 0.083 0.8
Hydrogen sulfide 0.033 0.033 Hydrogen sulfide 0.033 11.33
Phenol — — Phenol — —

L =T AR TR M MO e BRHER
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Ammonia Amines (ﬁﬁf}'ﬂ)

(B)
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__ 05
€ m Blank
= 0.4
% . MW Blank 5days later
m 03 I Probiotics
1% M Probiotics 5days later
0.2
0.1
0 | |
Acetic acid Butyricacid Hydrogen Phenol (BEFEE)
sulfide
Bl=-"3 ~E2FELRRERAED LT
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(6) F 2 FFrdl X R &% LRl

M- 8 e 50:50 g/viR g okt E A D
2o WRIFMER S FREFZ EAF 0 BT IE AR
Bl# od Bl= e (D) 8T » 2L /RREFIERZLT
P AR RN YR F U ORFIRRT T A
PR E A FE R ERT RS o

SRUE L AN R R TS B R R A
4R SR dp s MIRR R M FhE s AN
EodpthkF MERMAET T AR AIHF AR RS

FL -~ B2 RS R RR &R ek R R PR
Feces Urine Autoclave Probiotics
Blank 50g 50ml No Not added
Test H0g 50ml No Iml
Blank Probiotics
Blank Blank (5 days later) Test Probiotics (5 days later)
(ppm) (ppm) (ppm) (ppm)
Ammonia 57.33 48.33 Ammonia 58.33 40.33
Amines 03.333 86.67 Amines 91.67 71
Acetic acid 0.35 4.5 Acetic acid 0.35 0.8
Butyric acid 0.55 5.97 Butyric acid 0.5 1.02
Hydrogen sulfide 1.98 323.33 Hydrogen sulfide 2.52 26.33
Phenol — — Phenol — —
. =7 ATt iE‘Jf’{’? NG Fs? f\—"? PRt
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(A)

100

REFEE (ppm)
S 8

B
o

20

Ammonia

Amines

W Blank
B Blank 5days later
I Probiotics

B Probiotics 5days later

(s #2 510)

(B)

REERE (ppm)

Acetic acid Butyricacid

m Blank

m Blank 5days later

I Probiotics

B Probiotics 5days later

Phenol (L #L31)
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(©)

400
350
300
250

W Blank

200 F W Blank 5days later

REERE (ppm)

I Probiotics
150

M Probiotics 5days later
100

Hydrogen sulfide (BEFEB)

Bl= L2~ F2 Bl R0R &% Srhipli
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o Thg

MELRRER A BERUAL B R ARz
O RBEIAMTECC A SALERE ARerz
Ao NG TIEERSBE o FRESARZ ST AT 0
FHAERT S RBEFAHPR I M FAHERE 0 A B
A2 R 2 R B S A Rk S 4t e
A Ald Lm0 Fla g S L g Fet B4 L
B EA RS AL LB R
Feces Distilled Water probiotics
feces S¢ Oml Oml
feces + 0.1ml ddH20 S5g 100 « L Oml
feces + 0.1ml probiotics S5¢ Oml 100 L
feces + Iml  ddH20 S5¢ Iml Oml
feces + Iml  probiotics S¢ Oml Iml
PTEEFCEU/MID)  [ATEE3 days later (CFU/mI)  E.coli % = B
feces 2.74x10’ 6.095x10° 22.261
feces + 0.1ml ddH20 2.74x10’ 9.775x10° 35.972
feces + 0.1ml probiotics 2.74x10 2.721x10° 10.224
feces + Iml  ddH20 2.74x10’ 1.742x10° 65.125
feces + Iml  probiotics 2.74x10 6.417x10’ 2.278
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o £ R LT e FRASLE HER
Pl f okt o saie & @ kAL 50 7 L

I
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72 R
Fomf o eRAARMERLE o ERTREEDH -
I-L [~|j 4m@ﬂlbmignq'£ ,bﬁ’x ﬁﬁg“;l/‘iﬁiﬂf’
F REBrTTE 110 Bots MOt WRHE 0. 05 ppm 0 A S d F 2 B
R T & $ETE LR VRE R H G PR B
kR B g o
L 2o 3aw £ pREE %
]| -?56;—% =\
zw ke ')Létuﬁﬂl,j:giwg g;fjg
78 e K
e FEE A Fha
%qu[ﬂﬂ“?ai’%@ ppm
HE R Day 1 Day 2 Day 3 Day 4 Day 5
Ammonia 8 9 8 7 8 8 7 9 8 8
Amines 22 23 23 18 23 22 19 22 21 22
Aceticacid 0.13 0.13 0.13 0.13 0.12 0.13 0.13 0.13 0.12 0.12
Butyricacid 0.2 0.2 0.2 0.2 0.19 0.2 0.2 0.2 0.19 0.2
fydrogen 5 05 0,05 0.06 0.05 0.05 0.05 0.05 0.05 0.06 0.05
sulfide
Phenol — — — — — — — — —
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R A A RS 8 ppm

‘aETEfJﬁ_' Day 1 Day 2 Day 3 Day 4 Day b5
Ammonia 8 9.5 12.5 10 14.5 13 13 11 14 11

Amines 23 28 43 38 53 46 49 43 5l 42
Aceticacild 0.13 0.25 0.2 0.25 0.22 0.3 0.25 0.22 0.4 0.3

Butyricacid 0.2 0.38 0.25 0.38 0.3 0.45 0.37 0.35 0.6 0.45

fydrogen 0 '05 0,05 0.13 0.1 0.15 0.14 0.2 0.18 0.3 0.928

sulfide

Phenol — — o — — = — — — —
e L ﬁ e 2 PRI L I&?‘Eﬁ—? il l'““l‘?j%

H R Day 1 bay 2 Day 3 Day 4 Day 5

Ammonia 8 7 9 8 8 8 9 7 11 9

Amines 22 16 23 2 23 21 23 16 31 23
Aceticactid 0.13 0.13 0.1 0.1 0.1 — — — — —

Butyricacid 0.2 0.2 0.2 0.2 0.2 — — — — —

Hydrogen

Yo 0.05 0.05 008 — —  — — —  _  _

sulfide

Phenol — — — — — — — _ _ _
e T AT AR RO o R
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(B) =N = 1 [
S R R A ]
60
50 -
€
a 97 —— R
% 30 - —B—TERE R
S <A HARRE
10
0 : ‘ ‘ ‘ : ‘ ‘ ‘ :
Dayl Day2 Day3 Day4 Day5
(Days)
(€) HERE2: 28 e s Bl b ]
0.45
04
035 -
E 03 —— AT
g ol e o
& o015 A ERE
"—.—.—-—..._.-—-‘—.—‘—-..._.
J]E 0.1
0.05 -
0 |

Dayl Day2 Day3 Day4 Day5
(Days)

73



OF g s it e B e st

0.7 r
0.6
T
o 0.5 - ~
% ——RAER
04 -
o —-TEREE
1 03 |
A HEE
02 |1 © e ——————t——y—¢
0.1
0 L L ! ! L L L L L |
Dayl Day2 Day3  Day4 Day5
(Days)
B)  HEMETRb SR R L=
035
03 |
E 0.25 |
" —— SATRIE
% 02 |
] = TE R
;1 0.15 |
fr B B RREE
01 |
0.05 - % L("‘“ N—Q—Q—Q—r-"'\o
O —

Dayl Day2 Day3 Day4 Day5
(Days)

W=t~ s 2 IER %1 R

74



144

WRR T £ v oK gy
5 ROER
D

ForA ezl &Y
$HE e ¥ 4 FAILR 5
Bk T FAE Y KT ¢

Bg ML

AR XD ST RN

oF ay;;;ﬁ’ N ﬁj/;‘:\ ﬁﬁﬁj‘li{:ﬁ

Bt AR e Bg e

it é“( \:F” /FJL;_
Wi s FEILE AR G
%3 0.05 ppm 4 7F

AT

75

2R s 2 R 0 dp
7= £4F 0 BT IPE A

79 TRl
LR IRE R

:}i?’ﬁ”miaryf;.ol/q_' r_ﬁ":';7
it ROR R € B 4 o F

ETIIT £ F MR

£ FFNERFERRT G
F WA A ?/ﬁ"@ww kB R



Lw T L F RPIE

K @ N

v e A EIE > T AT B AR

¥R e ) B

F e R 2 FRIE

W) A AR R R R 1Y (7 )ppm
FE IR Day 1 Day 2 Day 3
Ammonia - 1.366 3777 3.866 4.144 4.7

Amines — 1.533 4.488 4.822 5.177 6.044

— 0.033 0.052 0.119 0.131 0.14
— 0.046 0.072 0.158 0.246 0.177

Acetic acid

Butyric acid

Hydrogen sulfide — 0.016 0.022 0.05 0.053 0.055
Phenol - - 5 . = —
FEEEY S R R IRRE E B (T19)
A Day 1 Day 2 Day 3
Ammonia 1.3667 40111 3.9222  4.1444 4.6889 4.1556
Amines 1.5 53556  5.1667 55556  7.0444  7.2556

Acetic acid 0.0417 0.125 0.1583 0.35 0.6556 0.8
Butyric acid 0.0533  0.1656 02044  0.4633  0.8833 1.0511
Hydrogen sulfide  0.0167  0.0667  0.0778  0.0778 0.16 0.18

Phenol = . - — - —

LR 5 PR SR PR B (T 1)

= Day 1 Day 2 Day 3
Ammonia — 1 2.833 3.825 4.2 4.248
Amines — 1.233 3.433 4751 5.485 5.370
Acetic acid - — 0.055 0.093 0.124 0.137
Butyric acid - — 0.077 0.183 0.179 0.203
Hydrogen sulfide - — 0.027 0.040 0.05 0.053
Phenol - - - - - -

FE =T An TR RO Aoy WRHERY
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Appendix - A
FA RS GG IR
1. #RTR Fr DEAAALT 5 9 F
2. #¥-F# & 1 log-phase
3. P~ F)ik 1mL * » & ]2 ik 0 epenedorf tube § ¥
4. B~ 1mL eh4 b Fzig » B ER LR E
5. #-Epenedorf tube *x» 4Crk4a 4 | P

6. #-Epenedorf tube *x»-20Crkfg > ¥ ki3 L &
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Appendix - B
ERARE T R A AN PRI ITR

FE. coli: YPD Agar or YPD Broth

Bacillus subtilis var. Natto (BCRC 14716): Nutrient Agar or
Nutrient Broth

Bacillus subtilis var. Natto (BCRC 17435): Nutrient Agar or
Nutrient Broth

Lactobacillus acidophilus (BCRC 14065): MRS Agar or Mrs Broth

Lactobacillus Casei. Subsp. Rhamonus (BCRC 12249): MRS Agar or
Mrs broth

Entrococcus Faecium (BCRC 12302): BHI Agar or BHI Broth

H0 =~ 1 ivj%: 45 Litter Molasses culture solution + 5
Litter & AL * B %R

300 >z p2a vk : 300 Litter Molasses culture solution
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Appendix - C

FARALE Y AR
0.D600

4 -
35 ¢

3 —4— Casei
2.5 == Acidophilus
2 == Natto(14716)
1.5 == Natto(17435)
1 == Enterococcus
0.5

0 |

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 SN
Culturation Time
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Appendix - D

EXRLBEREERL LS AR

0.D600
1.8
1.6
1.4
=—f—Casei
1.2
1 == Acidophilus
0.8 —d—Natto(14716
0.6 )
== Natto(17435
0.4
)
0.2
0 |
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72
7MEF

Culturation Time
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Appendix - E
EOFeRRY SGAS Lrke A (1)

Urine(autoclave) incubate in incubator(37°C)

HOHE] SH =

R SR 37 (opm)  (ppm)
Ammonia 20 8
Amines 79 32

Acetic acid — —
Butyric acid — —
Hydrogen sulfide — —
Phenol - -

Urine(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

aar

] il

IS ISR E I AT 37 "% ShERi R (ppm) (ppm)

Ammonia 19 2
Amines &0 2
Acetic acid = —
Butyric acid — —
Hydrogen sulfide — —
Phenol — —

= A R R e E §RHER
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_&iﬁtﬁfj\’féa g 4 vk 47 (2)

Urine(autoclave) incubate in incubator(37°C)

MOHE] HH R

RS B pA E 37 7 B (opm)  (ppm)
Ammonia 16 10
Amines 67 37

Acetic acid — —
Butyric acid — —
Hydrogen sulfide — —
Phenol - -

Urine(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

aar

OHE) H R

TR FEAPAE |V S U 37 BB R oom) (opm)

Ammonia 16 —
Amines 64 —
Acetic acid = —
Butyric acid = —
Hydrogen sulfide — —
Phenol — —

7 A R R E §RHER
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_&iﬁtﬁfj\’féa g 4 vk 47 (3)

Urine(autoclave) incubate in incubator(37°C)

MOHE] EH R

RS B pA E 37 7 B (opm)  (ppm)
Ammonia 18 11
Amines 77 48

Acetic acid — —
Butyric acid — —
Hydrogen sulfide — —
Phenol - —

Urine(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

aar

] ErEdlen

TR AT |V S U 37 BB oom) (opm)

Ammonia 20 —
Amines 81 —
Acetic acid = —
Butyric acid = —
Hydrogen sulfide — —
Phenol — —

7 A R R E §RHER
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FARE gl AE S Lt (1)

Urine without autoclave incubate in incubator(37C)

R

AT A PRGBS BT (ppm)  (ppm)
Ammonia | | 2.5 —
Amines 4 —
Acetic acid — 0.25
Butyric acid — 0.33
Hydrogen sulfide — 0.8
Phenol — —
Urine + probiotics(1ml) incubate in incubator(37°C)

GCE A
ORI AR E RO B BT (ppm)  (ppm)
Ammonia | | 2 —
Amines 3 —

Acetic acid

Butyric acid
Hydrogen sulfide
Phenol - —
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FARE R RR AL Lraadr (2)

Urine without autoclave incubate in incubator(37C)

R RCE

DR ARSI R R T B B R (bpm)  (ppm)
Ammonia | | 2 —
Amines 5 —
Acetic acid — 0.3
Butyric acid — 0.45
Hydrogen sulfide — 0.6
Phenol — 0

Urine + probiotics(1ml) incubate in incubator(37°C)

5 ST 2

T P 2 PR BT (ppm)  (ppm)
Ammonia 2 —
Amines 4.8 —

Acetic acid — —
Butyric acid — —
Hydrogen sulfide — —
Phenol — —

A L L T e B et
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FARE gl A L Lt (3)

Urine without autoclave incubate in incubator(37C)

DT A PR T B A (ppm)  (ppm)
Ammonia | | 2.5 —
Amines 5 —
Acetic acid — 0.25
Butyric acid — 0.33
Hydrogen sulfide — 0.8
Phenol — 0
Urine + probiotics(1ml) incubate in incubator(37°C)

IR R PR R (ppm)  (ppm)
Ammonia | | 2 —
Amines 2.5 —

Acetic acid
Butyric acid
Hydrogen sulfide
Phenol

%:.r . [13 ”
ER.

F o ATHRF MO op R
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Manure(autoclave) incubate in incubator(37°C)

R RCE

3 (PRl R P B T 2 (opm)  (ppm)
Ammonia 1 —
Amines 1 —
Acetic acid 0.3 0.35
Butyric acid 0.4 0.5
Hydrogen sulfide — —
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

VR [RIT pr  pab ey B BRI (opm)  (ppm)

Ammonia 0.8 —
Amines 1 —
Acetic acid 0.25 0.4
Butyric acid 0.325 0.6
Hydrogen sulfide — 1.3
Phenol — —

[13 ”

o =T AT A RF BN e W RRT
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;iﬁﬁw‘—i'gﬂ g A ek A (2)

Manure(autoclave) incubate in incubator(37°C)

R RCE

RS R Y S B (ppm)  (ppm)
Ammonia 1 —
Amines 1.6 —
Acetic acid 0.3 0.3
Butyric acid 0.45 0.45
Hydrogen sulfide — —
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

VR E R et b B s A B (ppm) (ppm)
Ammonia | | 0.8 —
Amines 1.4 —
Acetic acid 0.25 2
Butyric acid 0.325 3
Hydrogen sulfide — 1.8
Phenol — —
S L T IT R ey ot gl
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;iﬁﬁw‘—i'gﬂ g A Lk A (3)

Manure(autoclave) incubate in incubator(37°C)

R RCE

P R B B 2 (opm)  (ppm)
Ammonia 3 —
Amines 3.7 —
Acetic acid 0.125 0.15
Butyric acid 0.15 0.2
Hydrogen sulfide — —
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

VR E R et b B s A B (ppm) (ppm)
Ammonia | | 3.3 —
Amines 3.8 —
Acetic acid 0.3 1.3
Butyric acid 0.45 2
Hydrogen sulfide — 1.1
Phenol — —
o =T AT RF S ] A e
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FhEd AL CAL LAt (1)

Manure without autoclave incubate in incubator(37°C)

R RCE

SR [T B i (ppm)  (ppm)
Ammonia | 3 —
Amines 1 —
Acetic acid — 1.5
Butyric acid — 2.25
Hydrogen sulfide 0.15 396
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

B RVF P P B AT (ppm)  (ppm)
Ammonia 5 0.8
Amines 4 1

Acetic acid - -
Butyric acid - -

Hydrogen sulfide 0.2 8
Phenol — —
P =T A TR MO Aoy W RNHERY
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FhE S AL TAL LA (2)

Manure without autoclave incubate in incubator(37°C)

R RCE

SR [T B i (ppm)  (ppm)
Ammonia | 2.5 —
Amines 1 —
Acetic acid — 1.1
Butyric acid — 1.43
Hydrogen sulfide 0.1 430
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

T RR PR S e BB (ppm)  (ppm)
Ammonia | | 3 0.5
Amines 1 0.7
Acetic acid — 0.1
Butyric acid — 0.1
Hydrogen sulfide 0.2 9
Phenol — —
S L T IT R ey ot gl
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FhE S ARSI TAL LA T (3)

Manure without autoclave incubate in incubator(37°C)

R RCE

SR [T B i (ppm)  (ppm)
Ammonia | 3 —
Amines 4 —
Acetic acid — 2.3
Butyric acid — 3.5
Hydrogen sulfide 0.15 310
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

T RR PR S e BB (ppm)  (ppm)
Ammonia | | 3.2 1
Amines 4 1.5
Acetic acid — 0.1
Butyric acid — 0.15
Hydrogen sulfide 0.2 17
Phenol — —
o =T AT RF S ] A e
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FrhrEd FEE R ERAEDL Lkt (1)

Manure without autoclave incubate in incubator(37°C)

) ECH

B b B (bpm)  (ppm)
Ammonia 26 5
Amines 79 5.7

Acetic acid — —
Butyric acid — —
Hydrogen sulfide — —
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

T RR PR S e BB (ppm)  (ppm)
Ammonia | | 22 6
Amines 70 1
Acetic acid — 0.5
Butyric acid — 0.6
Hydrogen sulfide — 0.35
Phenol — —

Js %

P =T A TR MO Aoy W RNHERY
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FrrEd FEE R ERAED Lkt (2)

Manure without autoclave incubate in incubator(37°C)

R RCE

SR [T B i (ppm)  (ppm)
Ammonia | 43 4.3
Amines 93 17
Acetic acid 0.1 0.1
Butyric acid 0.1 0.1
Hydrogen sulfide 0.05 0.05
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

T RR PR S e BB (ppm)  (ppm)
Ammonia | | 18 3
Amines 64 5
Acetic acid 0.1 0.6
Butyric acid 0.15 0.7
Hydrogen sulfide 0.1 0.9
Phenol — —
S L T IT R ey ot gl
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FrEd R RRERAED Lk it (3)

Manure without autoclave incubate in incubator(37°C)

R RCE

SR [T B i (ppm)  (ppm)
Ammonia | 25 6
Amines 77 6.3
Acetic acid 0.15 0.15
Butyric acid 0.2 0.2
Hydrogen sulfide 0.05 0.05
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

T RR PR S e BB (ppm)  (ppm)
Ammonia | | 26 5.8
Amines 79 6.1
Acetic acid 0.1 0.4
Butyric acid 0.1 0.5
Hydrogen sulfide — 0.45
Phenol — —
S L T IT R ey ot gl
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FAE AR RE R SR AL Skt (1)

Manure without autoclave incubate in incubator(37°C)

R RCE

SR [T B i (ppm)  (ppm)
Ammonia | 61 54
Amines 97 94
Acetic acid 0.3 3.7
Butyric acid 0.5 5.2
Hydrogen sulfide 0.05 80
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

T RR PR S e BB (ppm)  (ppm)
Ammonia | | 58 43
Amines 89 77
Acetic acid 0.2 0.7
Butyric acid 0.3 0.95
Hydrogen sulfide 0.05 4
Phenol — —
S L T IT R ey ot gl
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FAE AR RE AR SR AL Sk dT (2)

Manure without autoclave incubate in incubator(37°C)

R RCE

SR [T B i (ppm)  (ppm)
Ammonia | 56 42
Amines 91 81
Acetic acid 0.25 4.1
Butyric acid 0.45 5.4
Hydrogen sulfide 0.5 270
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

W

T RR PR S e BB (ppm)  (ppm)
Ammonia | | 61 41
Amines 98 73
Acetic acid 0.3 0.6
Butyric acid 0.4 0.7
Hydrogen sulfide 0.5 11
Phenol — —
W T Aowoer iR F A el i REe
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A E AR RE R SR AL Sk dT (3)

Manure without autoclave incubate in incubator(37°C)

R RCE

SR [T B i (ppm)  (ppm)
Ammonia | 55 49
Amines 92 85
Acetic acid 0.5 5.7
Butyric acid 0.7 7.3
Hydrogen sulfide 5 620
Phenol — —

Manure(autoclave) + probiotics( 1ml) incubate in incubator(37°C)

W

T RR PR S e BB (ppm)  (ppm)
Ammonia | | 56 37
Amines 94 63
Acetic acid 0.55 1.1
Butyric acid 0.8 1.4
Hydrogen sulfide 7 64
Phenol — —
W T Aowoer iR F A el i REe
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EAFREAFHAELEBE (1)

T P R O S

R ATERCFU) S0H A PATR BRTCFU) E.coli 5 = il

feces 2.74x10’ 6.095%x10° 22.075

feces + 0.1ml ddH20 2.74x10’ 9.775%x10° 38.207
feces + 0.1ml probiotics 2.74x10’ 2.721x10° 11.006
feces + Iml  ddH20 2.74x10’ 1.742x10’ 74.218
feces + Iml  probiotics 2.74x10 6.417x10’ 2.031

FARRET A HLERE (2)

2 AR SRR (] IR R R R

{74 URCEU) S S PATABCRU) E.coli % (il

feces 3.75x10’ 8.125x10° 21.666

feces + 0.1ml ddH20 3.75x10’ 1.375x10° 36.666

feces + 0.1ml probiotics 3.75x10’ 3.25x10° 8.666

feces + Iml  ddH20 3.75x10’ 2.375x10° 63.333
feces + Iml probiotics 3.75x10’ 9.375x10’ 2.5

ERARER AL ERE (3)

)35 2 PARERIES (ISP BS [F0p1Ap phe  By

BRI AT (CFU) 28 i TS B(CFU) E.coli 7

feces 2.875x10’ 6.625x10° 23.043

feces + 0.1ml ddH20 2.875x10’ 9.500x10° 33.043
feces + 0.1ml probiotics 2.875x10’ 3.1625x10° 11

feces + Iml  ddH20 2.875x10’ 1.6625x10° 57.826

feces + Iml  probiotics 2.875x10’ 6.625x10’ 2.304
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T gl

T R X fRR ™ (opm)
Day 1 Day 2 Day 3 Day 4 Day 5

Ammomia g9 g 7 g g 7 g 8§ 8§

AMICS 90 93 923 18 23 22 19 22 21 22
Aceticacid (130,13 0.13 0.13 0.12 0.13 0.13 0.13 0.12 0. 12
Buricaed 49 0.9 0.2 0.2 0.19 0.2 0.2 0.2 0.19 0.2

flydrogen 0= 005 0. 06 0.050.05 0.05 0.05 0.05 0.06 0. 05
sulfide

Phenol

STV B2, A 5 B A 7 opm)

Day 1 Day 2 Day 3 Day 4 Day 5

AmMONA g 95125 10 14.5 13 13 11 14 11
AMINES 93 98 43 38 53 46 49 43 51 42
Acetiened 0 130,25 0.2 0.25 0.22 0.3 0.25 0.22 0.4 0.3
PIIeEd 9 90,38 0.25 0.38 0.3 0.45 0.37 0.35 0.6 0.45

fydrogen 4 050,05 0.13 0.1 0.15 0.14 0.2 0.18 0.3 0.28
sulfide

Phenol

L C=7 Em R AR ROT ] e E R

P
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AR £ i PAFENELY S AR AR ™ 1 ™ (opm)

Day 1 Day 2 Day 3 Day 4 Day 5

Ammonia

8 7 9 8 8 8 9 T 11 9

Amines

22 16 23 22 23 21 23 16 31 23

Acetic acid

0.13¢0.13 0.1 0.1 0.1 — — — — —

Butyric acid

0.2 0.2 0.2 0.2 0.2 — — — — —

Hydrogen
ulfide 0.05 0.05 0.08

Phenol

BT AT TR A MO ] e o RR
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#7 &R (D)

I,Jé‘\ljﬁ]ﬁ %ﬁgﬁrﬁi‘?ﬁf%@ ik l'h'[??% (ppm)

Day 1 Day 2 Day 3

Ammonia

5 5.2 5.0 5.3 5.1 4.8

Amines

5.4 6.4 7.1 5.9 5.0 5.3

Actic 01 0013 0.13 0.2 0.18
acid
Bubme 013 0.17  0.16  0.27  0.24
acid
Hydrogen
sulfide

Phenol

— 0.0 0.05.° 0.06 0.00 0.07

B ) R R B % B (ppm)

Day 1 Day 2 Day 3

Ammonia

3.2 3.0 3 3.1 3.3 3.3

Amines

3.9 4.1 3.6 3.0 4 4.2

e g5 - - - - =
acid
Butyric
acid
Hydrogen
sulfide

Phenol

0.05  — = - — —

A N LI S B Ul

-\
J
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PR R R RS E B (opm)

Day 1 Day 2 Day 3

Ammonia 5 5.5 4 4 4.5
Amines

5.5 6.2 7 6.5 5.3 5.3
Aclic 0 195 0.25 0.5 0.8 1 0. 95
acid
Bubric 047 032 0.7 I 1.3 1.2
acid
flydogen o5 0.1 0.1.70.15 0.13  0.15
sulfide
Phenol N B \ ) . - _
?‘;_—_‘L—.: “_

CoFom T IR R MO Y o WRR R
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T 2R (2)

I,Jé‘\ljﬁ]ﬁ %ﬁgﬁrﬁi‘?ﬁf%@ ik l'h'[??% (ppm)

Day 1 Day 2 Day 3
Ammonia A1 13 43 45 51 53
AMIES 46 52 5 55 6.2 6.7
At p 1 0,125 0.15 0.14  0.17 0.2
acid
BUNE o 4 0017 0.19 0.18 0.22  0.25
acid
Hvdrogen o o5 0,05 0.05. 0.06 0.06 0.05
sulfide
Phenol B o A i e —
R IS A R B S  E (opm)
Day 1 Day 2 Day 3
Ammoma 445 43 45 55 5.3
Ammes 457 51 57 8 8
Actic g 195 0.125 0.15 0.5 0.6 1
acid
Buvme o 6 0016 0.2 0.65 0.9 1.3
acid
fvdosen o 05 01 0.1 0.1 0.13 0.2
sulfide
Phenol

P =T Aom AR A EOT ] e i Re
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[rEf YR 7J<ﬁ'J % fﬁ@ 5?‘?%{'3’%@ # £l (ppm)

Day 1 Day 2 Day 3
Ammonia g g g8 49 4 41 3.9
AMIES g5 41 49 4T 49 4.2
Actic 95— L -~ -
acid
But3./r1c 0.17 o - - - .
acid
Hydrogen
sulfide 0.05
Phenol

U= AT R SO R R
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w7 2R (3)

I,Jﬁ‘\ljﬁ]ﬁ %»%;5—5!%:7?‘?51%@ ik l'h'[??% (ppm)

Day 1 Day 2 Day 3
Ammonia g 3.1 35 43 3.9 41
AmRES 90 49 45 6.1 51 5.5
Actic 01 012 0.12 0.15  0.16
acid
Buvric o140 0.33 015 0.2 0.91
acid
flydogen 405 0.05.70.05 0.05 0.07
sulfide
Phenol B B \ ) o — .

B | A e PR E B (pp)

Day 1 Day 2 Day 3
Ammonia 4 3.1 3.5 4.3 3 5
Amines

43 45 5.2 6.8 7 5.5
Aclic 0495 015 0.25 0.7 0.65 0.8
acid
Buvme 447 0019 0.33 0.9 0.84  1.05
acid
fydogen 0 "0 005 0.05 0.2 0.19  0.95
sulfide
Phenol

DA T TR RO e R
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PR ) A R B (opm)
Day 1 Day 2 Day 3
AmMONA 5o 4 41 3.6 3.6
Amines
6. 1 6.7 4.3 4.3 3.9 4.1
Acetic
acid 0.2 N N N N N
But3./r1c 0. 95 o B B B o
acid
Hydrogen
sulfide 0.1
Phenol

S AT TR Lt R A
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