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Abstract

BACKGROUND: Spent coffee grounds are the most
valuable resource for agriculture and industry. However, it
is almost thrown untreated into landfills or incineration.
Composting is an efficient process for converting spent
coffee to fertilizer.

METHODS AND RESULTS: Composting was conducted
in the compost pile (40 m®) equipped with a forced aeration
system. Physical and chemical properties containing
temperature, pH, electrical conductivity, and moisture were
measured through the composting period. Moreover,
biological changes were examined for the composting phase
using [llumina Miseq sequencing of the 16S rRNA gene. We
found 7-14 phyla comprising 250-716 species from a
variety phase of compost. During the composting period,
Firmicutes were dominated, followed by Actinobacteria
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and Proteobacteria.

CONCLUSION: The result indicated that the use of spent
coffee improved the quality of organic fertilizer and
changed the microbial communities, unique to the thermal
composting stage, which could enhance the composting
process. These findings suggest that spent coffee composted
material can provide a significant amount of nutrients,
thereby supporting plant growth.
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Fig. 1(A, B). Changes in environmental factors during the process of composting. (A)
temperature variation (compost pile and environment) and moisture content in
compost. (B) The change of pH and EC in compost. Samples: D01 from initial
compost(day 1-3), D02 from the mesophilic stage (day 4-10), D05 from the
thermophilic stage (days 11-21), D07 and D09 from cooling phase (day 22-28 and
29-45), and D14 and D20 from maturity stage (day 46-87 and 88-123). Indicate the
samples for chemical and biological analyses with an inverted triangle.
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Fig. 2. Changes of seed germination index in different composting concentration.
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Fig. 3. Rarefaction curve for microbiome samples from different composting phases.
Curves were plotted at a cutoff of 0.03 for each sample.
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Table 2. Summary of 16S rRNA sequencing, operational taxonomic units (OTUs), and microbial alpha-diversity indices
in different composting phases. Microbial alpha-diversity indices (ACE, Chaol, Shannon and Simpson) were estimated

based on 97% OTU clusters

Sample (day) Total read OTU ACE Chaol Shannon Simpson Coverage
D01 (1) 79612 399 452 421 2.55 0.13 0.99
D02 (4) 69054 521 594 564 2.63 0.15 0.99
D05 (15) 64072 779 850 823 4.15 0.05 0.99
D07 (22) 73134 384 466 442 2.69 0.11 0.99
D09 (29) 75841 528 592 559 221 0.26 0.99
D14 (60) 94843 862 941 903 3.57 0.07 0.99
D20 (88) 27503 254 288 273 1.73 0.43 0.99
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Table 3. Spearman correlation analysis between composting
temperature and the dominant bacteria. Top 20 genera
were selected by relative abundance during composting.
Spearman’s value () is significantly correlated between the
variables compared

Phylum Genus Spearman 7
Actinobacteria 0.821*
Saccharopolyspora 0.750*
Marinactinospora 0.929*
FN667041_g 0.821*
Rhodococcus -0.071
Corynebacterium 0.143
Saccharomonospora 0.679
Brevibacterium 0.214
Bacteroidetes 0.545
Sphingobacterium 0.214
Firmicutes 0.821
Lactobacillus -0.607
PBacillus 0.857*
Thermoactinomyces 0.205
Weissella -0.214
Geobacillus -0.214
Caldibacillus 0.205
Oceanobacillus 0.679
Aeribacillus 0.134
Staphylococcus -0.214
Paralkalibacillus 0.813*
Planifilum -0.571
Proteobacteria 0.143
Pseudomonas -0.036

% Negative values denote negative correlation and
positive values denote positive correlation.
“*” indicates a level of statistical significance at p < 0.05
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