CHAPTER YV

DISCUSSION

5.1 Isolation and identification of bacteria

Bacteria from various sources were screened for the activities of cellulase,
protease and lipase. The selected bacteria identified as Bacillus cereus, Bacillus
m the compost provided by The Royal

ce highest cellulase activity. The
' s and hot spring area, produced

the highest protease ac Bacillus cereus and Pseudomonas

subtilis and Serratia marcesens, isola

Project, Chitralada, Palace, w
strains Bacillus coagulans
aeruginosa, were found activity. The selected bacteria

were later used for com

The selected b i »__‘ 1 ar | vere measured for cellulase
activities. The results sho acii 1ti as 71.12, 43.72, 38.02, 68.56 and

78.88 (unit/ml/mg. protein)fre e _. € _r_,. teria P1, P2, Y1 and Y2 were

used in the compost pots, be teellulase specific activities correlated

to the total activities, S ’ sent spcific activities of CMCase

of Bacillus sphaericusd] W g. and after purified by
Sephadex G-100, the spetific activity was 38.4 U/mg. Therefore, 4 isolates of selected
bacteria from the compost’ of,The Royal Project, Chitralada Palace, were suitable for
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Serratia marcese
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example, Bacillus cereus RW1 and Serratia marcesens RW3, isolated from hind-gut
of the termites were reported by Thayer in 1978 that it could produce moderate
amount of carboxymethylcellulase. In addition, Bacillus subtilis (CBTK 106),
reported by Krishna (1999) was also used in solid-state fermentation as decomposed

agricultural waste.
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Protease producing bacteria
Bacteria, A4, B2, D2 and D5 were selected for the biofertilizer pots. When all
clear zone producing bacteria on skim milk agar were measured for the protease
activities, 4 isolates of those bacteria were selected depending on the specific
activities, 17.90, 36.32, 25.29 and 21.49 U/mg protein. Then, 4 isolates of protease
producing bacteria were identified as Bacillus coagulans.
Many strains of Bacillus sp. were known as protease producing strains. Yang

et al. (2000) produced and purified protease from Bacillus subtilis with protease

activity of 20.2 U/mg and the bactetid ed to deproteinize crustacean wastes.

Singh er al. (2001) purified an d chara lkaline and extracellular proteases
from Bacillus sp. SSR1 and Used tha emm@ndry detergents industry.

Lipase produ

Bacterial isola ed from the high values of
lipase specific activiti 2 and 0.15 U/mg protein
Together with the degre line B agar, the bacteria were
subsequently identified as onas aeruginosa.

In comparison wi nsthiti and Luchai (1999) reported
Bacillus sp. THL027 which préd S lipates d gave the specific activity as 1.7

U/mg of crude enzyme. Thatstr § is fom,an oil-contaminated area around

from contaminated soil and w eﬁbmonas sp., Bacillus sp.,

or the culture conditions and

Rhodococcus sp., Cand da albicans, etc., were studied

suitable substr results showed high
activities fromﬁéﬁﬂ?nﬁm ﬂwlm aeruginosa. Many
reports have cri e gi)j er treatment.
Dhamst ﬁjﬁ ﬁﬁ ﬁ]ﬁ dﬁﬁﬂlﬁﬂsa LP602, a
lipase pro ucing strain isolated from a restaurant wastewater sample and applied the

enzyme to use as treatment for lipid-rich wastewater.
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From the resuits, some of the selected bacteria were found to be capable of

producing more than one type of enzymes. Bacillus cereus was found to produce
both cellulase and lipase while Bacillus coagulans could produce protease and
cellulase. Hence, the application of all these bacteria should enhance the activities of

each type of bacterium.

Antagonistic test

Twelve isolated bacteria were studied for antagonism in order to test for

symoiotic capacity applied for the ' ’Mf e biofertilizer. The results revealed
that there was no antagonistic e \ t: eria could be used for further

experimental pots of biofertili ste ) me food waste, pot 2: Home

food waste inoculated with 1€ ___ ria, pot3: Synthetic waste, pot 4: Synthetic

inoculated with acter !
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Temperature is the primary factor affecting.microbial actiyity in composting

o o 9 WAL 60 RYH Fpb A s o

microbial Activity, the composting process can be divided into four different stages.

moisture content, C:

The first stage is mesophilic stage which is around 25 to 35°C. According to Stoffella
and Kahn (2000), the temperature rises past 45°C based on the activity of
thermophilic microbial. As the readily available microbial food supply is consumed,
the temperature falls to ambient and the material enters the maturation stage. From the
results, in the beginning, temperature of the compost pots as found to be increased

from 27 to 31°C, and decreased to 27- 28°C at the end of composting (30 days). The
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maximum temperature in the biofertilizer pots is 31°C. The biofertilizer pots were
stirred many times to turn over the substrates, so that the temperature in the pots did
not increase.

Since the size of the biofertilizer pots was rather small, the heat could be
easily transferred to the environment. If the pot was larger, the flipping over was
required in order to decrease the heat with in the compost. In addition, the bacteria
were added in the composition of the biofertilizer. Therefore, the water content was

higher than normal which resulted in temperature decrease within the obtained

bsorption of heat was therefore the
ithin the pot was approximately
31°C. This could prevent.the ia within the pots and resulted

in less capacity for the d

pH

From the resul is slightly acidic (pH 4.8)
Although the compostin to pH because of the natural
buffering capacity of com | composting are in the range
of 7.5 to 8.5. Usually, comp should be avoided because this
can lead to loss of N as NH3, and dor problems. In this study, the pH in
each pot increased fgn 4.8 toiﬁ) g posting similar to that of
Stoffella and Kahn

The values of pF D were rather different. This
might have been from?e reason that the samples from @i home food waste were not

totally identic }H that the trends of the
pH from both eonditions were even ally pom1 me direction as time
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might be the results from the cooperative activities from the natural bacteria within
the samples and the added bacteria. Therefore, it might be concluded that, the added
bacteria should be applicable in the production of the biofertilizers since the natural

pH is not constant.
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Moisture content
Microorganisms need water to survive. Composting works well if the
composting material retains water in the range between 40 and 60 percent. If organic
decomposition occurs at higher or lower moisture content, the rate will decrease. If
the material is too wet, the pores in the compost pile will fill with water and reduce
the flow of oxygen necessary for living microorganisms. When moisture is above 60
percent, the compost approaches saturation and anaerobic condition will prevail.

When moisture is so high that it flows freely from the compost pile, it may cause

y tial pollution of ground or surface
&populations will decrease and
decomposition will be qui ‘ ﬁ moisture, microbial activity
nearly ceases. The mois( i i

compost in this research. i able 4.8, p. 44), moisture contents were

81.73, 82.60, 82.13, 8 / 375. The biofertilizer textures were rather

dissolved nutrients to leach out

water. If moisture level i

semi-solid because the 1tio t e biofertilizer contained the used

Nutritional vah T:

Microorganisms m the compostmg process must have sufficiently balanced

nutrient source G‘rﬂ'ﬂtrogen ratio (C:N).
Microbes rely on THn n the compostmg materlafjo eir energy source and their
cell stru ﬁtm Oﬁ’ in successful
composthmg:ﬁ ﬁimmn] ;ElS'T (}JO 1 (Stoffella
and Kahn, 2000). Ratios wider or narrower than that range will likely cause material
to decompose much more slowly. The C:N ratios in this research were decreased
from the beginning, results were shown in Table 4.9 (p. 45). The C:N ratio at the end
of composting were 16.80, 13.08, 13.08, 15.74, 8.00 and 7.53, respectively. These
might be attributed to loss in total dry mass due to loss of C as CO,.

At the beginning, C:N ratio obtained in every pot was found to be 19:1 which

was quite closed to 20:1. When the time passed, the ratio was decreased resulting
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from the organic decomposition of the bacteria added into the biofertilizers. As can be
seen from Pot 1 and 2, it was found that the decomposition in Pot 2 was higher than in
Potl. However, Pot 3 showed the higher rate of decrease of the C:N ratio (13.08) than
in the Pot 4 (15.74) with added bacteria. This might be the results of the antagonistic
effect from the natural bacteria against the added. The natural bacteria might work
better in that condition and resulted in better decomposition than that of added
bacteria. Moreover, when comparing Pot 5 and 6 in which the waste were produced

from autoclaved materials, the ratio of C:N in Pot 6 which contained the bacteria

showed higher rate of decomposi 10} erefore, it could be concluded that the

added bacteria decomposed. tk bsence of the natural bacteria to
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compete with. In addition, the ter peﬂtur@e Pot wasn't high enough to

enhance the bacterial acHAIELSAT7 11 gros T —

The nutritional» e measured after 30 days of

composting. The val 4.10 (p. 45). The results

showed the ratio of nu cent, the maximum percent

Phosphorus and Potassium
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0.1 - sh extract biofertilizer.

liquid biofertilizer, and 0.58

i indi P —the-RutiHonal-valies-or-the-Car ‘w“n osition
important indicators Bab s it es of the decomp .

of the bacteria. During@; Hroce . @tion, the temperature has to
be increased and later should be stabilized at the end of the composting. Also, pH has

to be maintain ‘IA istur -~ ‘ m since there could be
water during tﬁﬂﬁoﬂhﬁe&ﬁsﬁﬂﬂmt 0 e C:N can reflect the
degree o te_ decompositi m is.study, triti 7 1 é:[E]obtaincd from
the liqugbﬁft]ias ﬁ }gi ﬂM ﬁﬁﬂﬂ fll ‘ aste and some
other typgs of biofertilizers. In addition, the rate of decomposition was better.

Therefore, the bacteria from this study were appropriate for the decomposition of the

waste and hence useful for the production of the liquid biofertilizers.
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Since there has been no study on the optimized quantity of the biofertilizers,

the amount recommended by the Land Development Department was applied for use

in this study. However, the nutrients from the liquid biofertilizers from this study

were applicable for use with plants but the proportion or the concentration of the used

biofertilizers has to be further investigated. Obviously, the concentration was not

suitable for Chinese spinach and should be interesting to investigate further about the

supplying method, the appropriate type of plants, the period of plantation and the
supplying period of time in the future studies.
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