CHAPTER 5

DISCUSSION* AND CONCLUSION

The present st cumaar ssroles of important bacteria
_d‘
concerning in the p of iq::elluluse or cellulosic

wastes. More under ers and activities of those

cellulolytic bactegd \\\\t\ ad to improve the

~

degradation of cé ‘ . \\\ the cellulosic waste

R found in the conventional
type of digestivevta . @£ strdet an bnbes and facultative
anaerobes, gram-negat -; ;- —pos ye ’bacteria'. Not only

seudomonas spp.,, Bacillus spp.,

Escherichia coli, Salmon zwﬁ

Staphylococcus ,:,i_- falso other bacterial

\

groups might bE a sSpp. Wwas

excluded. Moreover , the total counts of the'digestive bacteria in

an amrohﬂ WE]QI higher than in an
aeobic cmdgmn wﬁ[m: suggeste a number of the strict
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*The Literature Survey contains discussion of the characters
and activities of cellulolytic bacteria and methanogens in the anaerobic

digester, These aspects will not again be extensively covered here,
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3 Based on the cellulosic substrates, isclation and selections of
cellulnlytic:' bacteria and methanogens under an anaerobic condition
were initiated and originated in Thailand. From ruminal fluid, three

strains of cellulolytic bacteria were isolated, characterized and

selected as the tested organisméj ,All were gram-—negative, small
curved rod, filamentous y and yellow-pigment forming

bacteria. They werg CEL C resembling any of succinivibrio,
" butyrivibrio or s | e fatty acids, H2 and Cﬂz
were produced from et i c lnse. Two aclds, succinic

. . )
and acetic, were del 28, |\t ts shows that acetic

acid is an important ion processes of cellulose

and cellulosic wastes In &g Aop,; diff »-- degrees of cellulolytic
activities were sluCidal n different kinds of

cellulosic wastes,

< From digestive fluid, Ffive stvrains ethanogens were isolated,
A
characterized and—ge sanisms, All were gram

negative, coccal f?—med 1-2 y in size, and yellow-pigment forming

e, (AT SIS 7 e s

resembling thanucoccuu. %pwever, Balch (15) repﬂrted that H, and
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pure c ture of Methanococcus spp. From these studies, H, was the

main substrate for CH, production, and acetate might be another
substrate for growth and Cﬁﬁ production, Therefore, more details

of these tested methanogens should be further investigated.
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The results demonstrates a two-organisu fermentation of ma_llulnse

to CHJ‘ and ﬂﬂz. The two bacteria are representatives of the two

general bacterial types proposed by Bryant (53), and their involvement
in the cellulose fermention were summerized in Figure 5.1. In Thailand,

this is the first demonstratio f a co-culture of two bacteria capable

‘ | H/)n less than 2 weeks, As mention

v &a critical role in the

—
tudies confirmed that evidence

of degrading cellulose
before in the Litera

overall process of

and also : j fwa§ nse \ tested methanogeus
for methanogenesis. s fthe ‘us edio _

ese bacteria would result
in channelling of d cellulelytic bacteria
fermentation to H4" pwbd =t Hanol determination in

the present studies] age te Sy ‘Becbme the main product of the
saccharide fermentation €23, 121,335 When H,, CO, and acetate

were present, zeferentially, and only when

most had been coW iTpadily used by methanogens,

The results m’ug.mila _ < f+3;ﬁ5,'122, 123) : H,

disappeared and théncacetate mightube metabolized, Succinate, detecting only
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Acetate was the main end pruducr. in the co-culture systeas
of the tested cellulolytic strain CUIl ‘and methaimgan strain Scé4 ‘from

the fermentation of different kind of cellulosic wastes, It is
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CELLULOSE
FROM

CELLULYSIC WASTES

~FAPER

Figure 5.1 Scheme showing the fermentation of cellulnsic wastes

by cellulolytic hanterialﬂﬂl and methanogen Scé. l
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noticeable that only in the pineapple wastes mono-culture of CUl,,
acetate, butyrate, and succinate were formed, and the latter two

acids could not be detected in the co-culture and in any mono- 'nrl

co-culture of all systems of other tested substrates, It may be

concluded that H, and aceta,-ﬁﬂ5 efprimarilty utilized for CH, production

and growth by methanog=: "_k ; Tde succinate were not accumulated
in any of the co-cul'tWFENEYES - EE™ t be possibly utilized

u and/or not formed by €i1if1plytiec baeteria in the presence of

paper, high yield of gfis ha : 7,‘ from high cellulose content ;

- important. C-m{' (;' 1 mer investigations, the amount of
methane productioh ot eellulose and cellulosic

esanted in Tahla Sk, aﬂl almost equal to other

S B ﬂmﬂmﬂ’?ﬂ“‘“‘ e

The results presentaﬁ here emphasized the imperdependence of
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to methane fermentation. In the present work, the ability of the

waste (paper) are™p

selected bacteria to utilize feither pure cellulose or the cellulose
component of plant fibrous material has been demonstrated, Co-
culture with the selected methanogens resulted in the conversion of

A cellulose to methane and carbon dioxide and at the same time there




Table 5.1 The amount of methane production compared wigh the former fnvestigation

(melfmol hexose

0.51
0. 56
0.58
0.54
2,08

2.00

0.52

0.45
g
{mol/mol lactate)

0.39

o

(lit/kg paper)
47 .49

1lulolyticus + M.barkeri
cellulolyticus M. barker +

Desulfovibrio sp.

. 50.00 #linios Anaercbic Fungus M. brevibacter R4l +
. - hétkeri
"c.——;;
62.8. 4 €21l [Milblytic bacteria CUS + Methanogen

67.7 ¢ cellulose Cellulolytic bacteria CUL + Methanogen

AUEINENINYINT
ARTRIN AR BT Y =

68.7 waste paper Cellulolytic bacteria COL +

Methanogen Scé

mﬁ Organises Beference
S1.5 : 0 ‘ : fuminantios 4+ M.rosinantium Chen (1377)
33.65 | deliuwtose | thermocellum + M, thumoautotrophicom — Weimer 1977
8.8 : umen Anserobic Fungus + Rumen Methanogen Bauchop 1981

Lanbe 1981

Lavbe 1981

Mountfort (1982)

Chen (1977)
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was an increase in the rate and extent of cellulose degradation
compared with the multiple strains in the fermentation process.
The combination of the cellulolytic bacteria and methanogens may

offer remarkable advantages in fermentative systems for the conversion

of plant residue to methane.
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