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Biodegradation Characteristics of the Eco-friendly Plastics
by Seawater Microbes
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Abstract — Degradation behavior in the seawater of Tongyeong, Incheon, Kunsan and Hongsung
was explored for Mater-Bi®, poly(3-hydroxybutyrate-co-3-hydroxy valerate) (PHBV), poly(buty-
lene succinate-co-butylene adipate) (PBSA) and pelycaprolactone (PCL) which can eventually be
used for various fishery tools. Acinetobacter Iwoffiiljunii and Shewanella algaelputrefaciens inha-
bited all the seawater samples. Eikenella corrodens was also detected in all the seawater samples,
although identified with poor confidence by VITEK system. Mater-Bi® was degraded faster than
PHBY, PBSA and PCL in the seawater in contradiction to the degradation behavior in soil envi-
ronment. The seawater retrieved from Incheon exhibited the most elevated activity for the plastic
degradation, which may be partly ascribed to the largest number of total viable counts,
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Table 1. Seawater sampling sites in Korea

Location Sampling site
Tongyeong Tongyeong port, Tongyeonﬁ si
Incheon Wolmi port, Incheon-si

Gunsan Biyongdo port, Gunsan-si
Hongsung Namdam port, Hongsung-gun

Table 2. Physico-chemical properties of the seawater samples

Location Temperature (°C) pH Sali‘nity (%o
Tongyeong 22.9 79 319
Incheon 24.2 7.7 23.1
Gunsan 22.2 8.2 26.8
Hongsung 23.7 8.2 27.2
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Pseudomonas jhmr(esmlzx, Pseudomonas
stutzeri, Acinetobacter lwoffii, Sphingomonas paucimobilis,
Burkholderia mallei, Pasteurella haemolytica, Pasteurella
multocida, Comamonas acidovorans, Actinobacillus ureae
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Fig. 1. Total viable counts in the seawater samples retrieved from
4 different locations in Korean peninsula.

Table 3. Dominant bacteria isolated from the seawater samples re-
trieved from different locations in Korean peninsula

Location Identification results (confidence %)

Acinetobacter bwolfii/junii (99)
Aeromonas hvdrophila/caviae (99)
Shewanella algae/putrefaciens (90)
Eikenella corrodens (81)

Tongyeong

Acinetobacter (woffii/junii (99}

Shewanella algae/putrefaciens (99)

Eikenella corrodens (99)

Vibrio alginolyticus (88)

Chryseobacterium indologenes/
Brevibacterim vesicularis (64)

Incheon

Acinetobacter lwolfii/junii (99)
Gunsan Shewanella algael/putrefaciens (99)
Eikenella corrodens (88)

Ac memb(zclei /wo/ﬁz/;:m/l (99)
Aeromonas hydrophilaicaviae (99)
Shewanella algae/putrefaciens (99)
Eikenella corrodens (88)

Hongsung
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Fig. 2. Biodegradation of Mater-Bi%, PHBV. PBSA and PCL in the seawater samples retrieved from 4 ditferent locations (A) Tongyeong (B)

Incheon (C) Gunsan (D) Hongsung.
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