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APPENDIX A--STRUCTURE OF CO-M AND F 420
Enzyme
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APPENDIX B -- MEDIA

Formula

1. Eosin Methylene Blue Agar (EME)

%ﬂ’ﬁ‘%’wﬂmwmm

la in grams pgr liter of diutﬂlad w

QW’@&QQQMW]’MHW QEJ

Bacto-Feptone

Bacto-Agar 15

Final pH 6.8

Sterilized by autoclaving
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3. Salmonella-Shigella Agar (SS)

Formula in grams per liter of distilled water

- Bacto-Beef Extract 5
Proteose Peptone, Difco 5
Bacto-Lactose 10
Bacto-Bile Salt No, 3 8.5

8.5

| '<D

Sodium Citrate
Ferric Citx

4. Triple Sugar Irg

X

Ba:tnr—?.;ptuna =

ﬁ%’i‘%ﬂ%ﬂ EJ’]ﬂ‘i :

lctn—lmr;tn:e ¢

amwmmmwmaa

Bacto-Dextrose
Ferrous Sulfate 0.2
Sodium Chloride ) 5
Bacto-Agar 12
< Bacto-Phenol Red 0.024
Final pH 7.4

Sterilized by autoclaving
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5, Mannitol Salt Agar (MS)

Formula in grams per liter of distilled water

Bacto-Beef Extract 1

6. Streptococcus Fgfa

‘distilled water

hE) 20
Y :
o i

Dipntaésium Phosphate

ﬂ%?%ﬂ"ﬁﬁﬂ gInie

qrgeein Iy gt

Bterilized by autoclaving
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4 fr',r_-_\ .‘II"-...
- 7. Rumen Fluid Cellulose Agar (RFCA) ':;?/fl'
5%

Formula in milliliter and gram per 0.5 liter

Inorganic Salt Solution 200

Resazurin (0.1 % ition) 0.5
, ? s

7
0.05
7.5

224,5

L‘wuuld be discussed later

8. Rumen Fluid Cellilogg BEoi

an.llr 045 liter
% \FC . Y

Ino 1'; , ) 200

Resazﬁ}in (0,1 % Solutiun} 0.5

ﬂ%ﬁ‘ﬂ"ﬂ NN gnge

ISR BTN T

Preparation of this medium would be discussed later




115

- 9., Cellulose Broth (CB)

Formula in milliliter and gram per 0.5 liter

Inarganic Salt Solution 200

Resazurin (G.l o jSod 0.5
‘ 0.5, 1

0.05

10, Inorganic Salt

ed water

1.25
Na, ‘ b s e

ﬂﬁ!ﬁ‘lﬁ’)ﬂﬂﬂiﬂﬂ?ﬂ‘i“ g

Caﬂlz

’QW?W‘EWNMTN]EH ﬂ’ﬂ"’

NaCl
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11, Trace Minerals

Formula in gram per liter of distilled water

Ritrilotriacetic Acid 1.5

MgSO, . 7H,0 3.0

0.5
1.0
0,1
0.1
0.1
0.1
0,01
0,01
0.01
0,01
Y
iCe mineral would be discussed

AUEINENINYINS
AN TUUMINYAE
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12, Trace Vitamins

¥
Formula in milligram per liter of distilled water
Biotin 2
Folic Acid 2
-

AUEINENTNYINT
ARIRIATANNINGIA Y




118

13. Balch Medium I Agar (BMA)

Formula in milliliter and gram per liter

Mineral 1 » 25

Mineral 2 25

i A
- m§

Finslph 7.0 o, m =
P M S MV s e
L ARARIASAI NI NN ] Y

Formula like Balch Medium I Agar but agar was omitted
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15, Mineral 1

Contains 6 grams of di-potassium hydrogen phosphate per

liter of distilled water.

16, Mineral 2
Formula in grams. pe ' illed water
—

6.0
6,0
12,0
2,6

0.16

Preparation

Y

1. Preparation

"‘-
In a l-limr ground joint round ‘bnt@m flask, ingredients

and 500-ml ‘% 34 < o ed, During boiling,
cynb‘ﬂne hyﬂq:g;tr!.de HE nd m ‘Tﬂ‘:: E

ide were added, then the

¢ = o
CRWIRNTIR AW TV NE = o
and ti@d tightly and autoclaved, After transferring into the
anaerobic chamber, trace vitamin solution was added, Before used,

any plate or tube contained certain medium should be incubated

over night.
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2. Prepartaion of Trace Minerals

Nitrilotriacetic acid was firstly dissolved in 50-ml
distilled water which KOH solution had been gradaully added until

pH 6.5, then the preparation was proceeded by adding other minerals

AUEINENINYINS
IR TUAM AN
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APPENDIX C--CONDITION OF CHROMATOPAC,

STANDARD CURVE AND CALCULATION METHOD

Detector :

Temperatu

Current : 1
Flowrate : ], per mim

Carrier Gas g 1 kg per l:u::n2

hic Curves erabrucurdegh Porapak E. 80/100,

““E“FWEI“J ﬂ"EJWS‘W‘E‘r’]ﬂ‘i
QWW AINIUNMINYIA Y

S as Chromatog
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B.AY

ra

ﬁ_.

B g A
:i? oy ":“‘ - :

A,
B, iDn.IIFubE inoculated
g -
\_‘
Cs 'rm%tﬂnn tube inoculated
with # eellulotytic pacteria and a methanogenic bacteria

HUSENINENT
2R

Method

Micromoles of gas formed = [{ZG&B x (‘Ff + 'Fr)h szﬁ) +M

while
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% Gas = the volume (ul) per 100 yl of
gas phase
‘Ff = the volume (ml) of gas phase in

culture tube

== afge \ 1] ibration
- - / }i .
il 1

Cas x vr}fz.za]

) 1)
AULINENINGINT
PIRINTUNM NS Y
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APFENDIX D--PREPARATION OF CAERRIER PLATES, SOLVENRTS

SPRAY REAGENTS AND METHOD OF CALCULATION

1, Preparation of Carrier Plates

In a dry porcel ' W//En«ed 30g of silica gel

ly added and the mixture

was stirred thoroug entire mass had a uniform
consistency, and &1t i fee'of A gbbles, Twenty milliliters
of distilled wate poured into the

spread:l.ngﬁdmrice AN n glas plates with the

thickness of 0.25 te left to air-dry and

activated in a dry 60 minutes before used.

2. Preparation of Sﬂlvab = “5 =

The m v ___ﬁw, methyl ethyl ketone,
methanol, muﬁ solution . 0.88) and @istilled water were
prepared under thegratio of 35, 33, 15, 20, 1 and 2 parts, respectively

4n 150 m @}ug Qfmw gnw gq ﬁieparating chamber,

The solvent shauld be prepared before msed,

’QW‘WMT]?WNW]’MEHGEI
Fheparation of Spray Reagent

aration of

3.1 pH indicator :

Four parts of BDH universal indication were mixed

with one part of 0.5 N KOH,
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3.2 Ammonical Silver Oxide Solution :

One gramm of silver oxide was disolved in ammonia

solution with the final volume of 100 ml.

4. Calculation Method of Umnkni

¥ %og of the material weight

cid weight

unknown acid spot area

5

Q | Anti log W
Acid pro ur:tion in culture tube = V x 0.6

ﬂumnﬁm el
0 ARAAT B WD B oo

by the technique of continuous thin lnyer chromatography.
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~ 10,0 10,0
i
L
7,5 / o 1.5
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5,
5.0 E g
(]
2,5 2.8
0.5 0,5 1,0 1,5
. log Wiug)
Figure D,1 Butyric V “~ Figure D.2 Formic acid
12,5+ ;
el 10,04
L]
- Tl el .
H
5.0-
2,5
i 0.5 EoEEENEREE———NTY o 10 18
" \d log W (ug)
Figure D, 3 ’“‘P‘-"ﬁﬂ : . i&aﬂn D.4 Acetic acid
‘an v
AUEINENINEINT
10 1 u 10,0

¢

IR
)

9 . . s
i 2.5 /

2]
P ST T IR = e il men

log W {ug) log W (ug)
Figure D.5 Lactic acid Fipure D,6 Suceindc acid

area {ua]
2
\ =2
b
2
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APPENDIX E--PREPARATION OF REAGENTS, STANDARD CURVE

AND CALCULATION METHOD OF CELLULOSE DETERMINATION

1. Preparation of Reagent

acid.

00 ml concentrated sulfuric

acid, prepared fresl 2 hours in refrigerator prior

to use.

2. Preparatianavz

7
To prepase

]

cellulose (Alpha nalluluae fiher catalog Hn. C-8002, dried for 6 hnura

o O G BN g e e v

gentle heat8d. Diluted this solution tn 500 ml with distilled water

- QEANPTOUHR IR o oo

1.0, 5 2.0, 2,5 and 3,0 ml stock standard, corresponding to 10, 20,

4‘3 jed 50.00 mg pure

30, 40, 50, 100, 150, 200, 250 and 300 pg of cellulose as in step xiii

of the procedure
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0.8-
L
5]
3
5 0.4
W
=
200 300
lose (ug)
Figure E.l llulose detected by
3. Calculation EM :
_4-91" u :
N my n, o re e —
\Z
'F
microgsém of cellulose read from

ﬂumwmﬂﬂim: Lo

her with the unknown

’QW'IMﬂ‘iiNﬂJWl’JVIEJ’IQH
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APPENDIX F--FERMENTATION OF CELLULOSE BY CO-CULTURE

AUEINENINGINT
MIAIATANNIINGIA Y
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‘NN-
'hx\ ‘

2 y// \\\

: ammmmumfmmaﬂ

F gure 4.19 Remiined cellulose and pH reduction in cellulose
fermentation by cellulolytic bacteria CUl, methanogen
Scl; CUl (a): methanogen Scl (o), CUl+Scl(D ) and

mixed culture (O)
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20

a-f]'

ned celulose (mg)
—
o

\
1A (8] 3R i‘WEJ’]ﬂ‘a'
| Qﬁ’lﬁﬁﬂiﬂﬂﬁ?’mmﬂﬂ

ﬁgu;e 4,20 Remained cellulose and pH reduction in

cellulose fermentation by cellulolytic
bacteria CUl ( a); methanogen Sc4 (O),

cul + Sc4 ( O) and mixed culture (O)
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Figs_:rn 4,21 Remained cellulose and pH reduction in cellulose

fermentation by cellulolytic bacteria CUl (4 ) ;

methanogen Sc5 (0), CUl + Se5 (O ) and mixed

culture (O )

132
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Remained cellulose (mg)

=
3 | ¢ QN 0 1 OEOAL 0.1«
A1) O l , J lJ =

= ﬁﬂ AN IBAUNANE) O E.en

fermentation by cellulolytic bacteria CU3 (&) ;

methanogen Se4 (0), CU3 + Sc 4(D ) and mixed culture

(o)
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.

g

& o

i [NEINT
s enlbl =Tk

Figure 4,23 Remained cellulose and pH reduction in cellulose fermentation

by cellulolytic bacteria CU 4 ( & ), methanogen Sc 2 (0), CU4 +
Sc2 (0) and mixed culture(O)
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-
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Figure 4.24 Remained cellulose and pH reduction in

cellulose fermentation by cellulolytic
bacteria CU4 (2), methanogen Scé (©),

CU4 + Sc4 (0 ) and mixed culture (O)
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160

ammﬁifmm%ﬂﬁﬁa

Figure 4,25 Gas production in cellulose fermentation (20 mg)

by cellulolytic bacteria CUl ( o = H,, o= ﬁﬂz,

A = ﬂ!:l ) and CUl + methanogen Scl ( & = Hz.

s = CO A4 = CH,)

27 4
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q Wlﬂ&ﬂﬁ MU RIS EJ

fermentation (20 mg) by cellulolytic
basteria CU 1 ( @ -nz, o -cuz 4 = cau}
and CUl4methanogen Sc 4 ( = -ilz,

e = CO A -CH,*l

21
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(20 mg) by cellulolytic bacteria CUl

(e =H,, ©=C0O a'-Cﬂﬁ}lnﬂﬂU1+

2t 2!
methanogen Sc 5 ( » =H,_, -.-Gﬂz,

A= ':Hg,)
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fermentation (20 mg) by cellulolytic

bacteria cﬂa( o =H,, 0 = 002, a4 = Gﬂﬁ}

and CU 3+ methanogen Sc 4 ( = =H,_,

2
---Gﬂz, A -[{H&}
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o -Coz, n-l:ﬂﬁ) and CU 4 + methanogen Sc2

{I -Ez’l -mz’ 'y -ch}
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