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Decentralized Composting of Garbage in a Small Composter for Dwelling House

II. Changes in Microbial Flora in laboratory Composting of the Household Garbage in a small Bin
Yon Lee*, Woo-Hong Joo*, Jeoung-Yoon Seo**

Abstract

In the course of developing a small composter for dwelling house, we designed two different
small bins; one is insullated (type 1) and the other uninsullated (type 2). Several interesting
results were abtained from the study using these bins for garbage composting in winter, spring
and summer. Changes in microbial number were very similiar to those observed in the general
composting process. However, microbial flora was relatively simple. The genera Streptomyces and
Nocardia of actinomycetes and the genera Aspergillus, Penicillium, Mucor, Absidia, Rhizopus of
hypomycetes were observed from the composted materials. Thermophiles secreted most of the
a-amylase secreted in winter but mesophilic actinomycetes did in summer. The amount of
secreted protease was much lower in winter than in summer. Lipases were secreted more by
mesophiles than thermophiles. Only Aspergillus of hypomycetes was observed to degrade cellulose.
Generally, the appearance of enzyme producing microorganisms increased in summer than in the
other seasons. In the point of seasonal increase of temperature and changes in microbial flora,

the number of microorganisms was higher in summer or spring than in winter.
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Table 1. Composition of isolation media.

Microbial Group Composition of Media (g/L)

Bacteria Nutrient Agar Medium
Nutrient broth : 8, Agar . 15
(Gelrite : 15)

Actinomycetes ~ Sucrose Nitrate Medium

Sucrose : 30, NaNO, : 2, K,HPO, © 1,
FeS0,-7H,0 : 001 , Agar: 15

(Gelrite : 10)

Fungi 2% Malt Agar Medium
Malt extract : 20, Agar : 15,
(Gelrite : 10)
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Fig. 1. Changes in mesophilic bacterial po-
pulation during laboratory composting
(estimated in the medium adjusted to
pH 5).
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Fig. 2. Changes in themophilic bacterial po-
pulation during laboratory composting
(estimated in the medium adjusted to
pH 7).
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Fig. 3. Changes in mesophilic Actinomycetes
population during laboratory compos-
ting(estimated in the medium adjus-
ted to pH 7).
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Fig. 4. Changes in themphilic Actinomycetes
population during laboratory compos-
ting (estimated in the medium adjus-
ted to pH 5).
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Fig. 5. Changes in mesophilic Fungal popu-
lation during laboratory composting
(estimated in the medium adjusted to
pH 7).
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Fig. 6. Changes in themophilic Fungal popu-
lation during laboratory composting
(estimated in the medium adjusted to
pH 7).
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Table 2. Percentage of enzyme producing microorganisms isolated from type 1

composter.
a-amylase protease lipase cellulase
Mesophile 6/ 0/26 32/20/63 70/53/77 4/ 0/48
Bacteria
Themophile 85/62/23 27/10/59 30/45/80 0/ 0/ 4
Mesophile 48/40/77 30/62/77 83/56/87 0/ 0/43
Actinomycetes
Themophile 76/83/40 24/ 3/56 37/49/67 6/ 0/19
Pungi Mesophile 35/17/47 11/ 8/35 55/60/70 7/ 0/14
ungi
Themophile 66/50/35 30/36/59 10/54/50 7/ 0/18

* The percent of enzyme producing Microorganisms per total isolated microorganism is

presented.

* The numbers are the percentage obtained in the order of winter, spring and summer.
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