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Biodegradation Characteristics of Dimethyl sulfide [DMS)
by Isolated Gordonia sifwarniensis PKL-1
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Biodegradation of dimethyl sulfide (DMS) was studied in a batch culture using Gordonia sihwaniensis PKL-1 isolated from a
compost biofilter after 100 days of operation for the removal of volatile organic compounds. Optimal pH and temperature for

the removal of DMS were 7 and 25°C, respectively. The Michaelis-Menten kinetic constants for DMS removal, v, and
K, were 0.0016 mg/(mg-protein) - hr, and 8.05 mg/L, respectively.
Key Words : Biofilter, biodegradation, dimethyl sulfide, Gordonia sihwaniensis PKL-1

M 2 B AT e F83E F AETH R dEAP R defd

DMSo] tigk Zall5c] FHold nlAES Brste 1 7|AR3)
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A pHell #3le] M2 23 A48L | N9} HCIZ NaOHE H)
GAS pH 6, 7, 82 HF & 7|4 DMS ¥E 10 mg/L, 2
5T, 120 mpmoljx &Y A71EA 6A1Ztutct head
space 7128 Hsld BEE ZAGGTh BE 489S T W
o4 itk w3 FUD zHoE FF Agele] w4Tol
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st 4sg

T, EAE, 2 BN 239 Adn 5dsiq
. DMS ZE&HFF2F Gordonia sihwaniensis PKL-1&
toluene F-8]7FFZ+= benzene, toluene, L m-xyleneo] T3}
Rals5S 71RA2 ¥ Rhodococcus pyridinovorans PYJ-14
ARREIETHIL). G. sihwaniensis PKL-19] 2]3F DMS E3}A}
toluene 5% 2 R pyridinovorans PYI-1 739 43t Ay
&9t o] w) DMS ¥+ 2 mg/lLE 14391 toluene &
Vs 5 2 10 mglleldtt. %3, R pyridinovorans
PYJ-19] 23} toluene £3jA] DMS 55 9 G. sihwaniensis
PKL-1 T39 982 Agsigon, o o toluene FEE 5
mg/LZ 143391 DMS H7lsEe= 5 2 10 mg/Lo)¥eh
2% 32T, Mgl pH 7, 120 ipm$} X Eu]okr]o)A DMSE
6A17L, toluened- 2417t Ao JAEEE &A% on
TAAHQ] AEERAL Table 13} 2.

Table 1. Interaction of supplemented substrate and co-culture in DMS
and toluene degradation

Effect of toluene addition and the |Effect of DMS addition and the
presence of Rodococcus presence of Gordonia sihwaniensis
pyridinovorans PYJ-1 on the PKL-1 on the degradation of
degradation of DMS (2 mg/L) by |toluene (10 mg/L) by Rodococcus
Gordonia sihwaniensis PKL-1 pyridinoverans PYJ-1

Pure culture 1 | Gordonia sp. PKL-1 :| Pure culture 4 | Rodoccocus sp. PYJ-1

{(Control) 5 mg(protein) (Control) : 5 mg(protein)
Toluene : 5 mg/L DMS : 5 mglL
Pure culture 2 | Gordonia sp. PKL-1 :| Pure culture 5 | Rodoccocus sp. PYJ-1
5 mg(protein) : 5 mg(protein)
Toluene : 10 mg/L DMS : 10 mg/L

Pure cuiture 3 | Gordonia sp. PKL-1 :

Pure culture 6 | Rodoccocus sp. PYJ-1
5 mg(protein) i

: 5 mg(protein)

DMS : 5 m;
Rodoccocus sp. PYI-1

Toluene : 5 mg/L
Gordonia sp. PKL-1 :

Co-culture 1 5 mg{ptotein) Co-culture 2 | 5 mg(protein)
Rodoccocus sp. PYJ-1 Gordonia sp. PKL-1 :
: 5 mg(protein) 5 mg(protein)
SAjany

o lE Gl AFEE B335 H (spectronic 20 D, Militon
Roy, USAYE o]& (34 600 nm)dle] A}82] Optical
Density (OD)E ZA3lx vwlg] 73 0D whuiasxolo]
Ao BAste] AAsr)

DMS9] Fx=ZAL 43879 head spaces)A] 250 uL
gas tight 2214 (Hamilton, USA)E 100 pL9Y 7}AE5 3}
7tz zEetEadsl (HP 5890 series II, Hewlett Packard,
USA)Z EM3tgch A5 A4 2 AFE4L DMS &
FAGo R B Aol vlmsle Ryt slaaza)
Exgie] Alg" ZE& Ultra- 1  capillary column (HP,
USAyoliL HikAE Ak (99.999%)5 AME3IL), BAx=
AN FYE 2EE 200CTE FASEL #HE7|E FID
(Flame Ionization Detector)S ARE3IHTE A&7 &5+ 25
0CE FASIYI QB85 %7] 35CHA 387 38l
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o8ttt

Table 2. Characteristics of the isolated strain

Contents Characteristics
Shape Long rod
Cell size (um) 15~2.0
Colony color Ivory
Colony surface Rough
Gram strain Positive
Catalase test Positive
Oxidase test Negative
Citrate Positive
Urease test Negative
MR test Negative

Figure 1. Scanning electron microscopy of Gordonia sihwanienis
PKL-1 (x50000).

TF9 AP FAEL  hexadecanoic acid (16 : 0)°}
38.26%, octadecanoic acid woc (18 : 1 w9c)7} 29.87% %31 165
tDNA 22 A3} Gordonia sihwaniensis$} 9% JXEL &2l
3ttt 9% G sitwaniensisE HH TFE AFFE
Gordonia sihwaniensis PKL-12} ™ s}t
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Ik HF O Z Fig. 19] SEM AROME & 4 %o 2
o] 1.5~20 ime k=1 71 e ZHfoth AdEd &
A0 2% Catalase, Citrate testo] A= %A, Oxidase, Urease,
MR testoll M= S40E BAHHA.

Table 2. Characteristics of the isolated strain

Contents Characteristics
Shape Long rod
Cell size (4m) 1.5~20
Colony color Ivory
Colony surface Rough
Gram strain Positive
Catalase test Positive
Oxidase test Negative
Citrate Positive
Urease test Negative
MR test Negative
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Figure 2. Effect of initial DMS concentration on the DMS specific
degradation rate by Gordonia sihwaniensis PKL-1.
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Table 3. Biokinetic parameters for DMS degradation by Gordonia
sihwaniensis PKL-1

Kinetic parameter Value
Hrax 0025 hr'
Unmax 0.0016 mg/(mg-proteinyhr
K 8.05 mglL
g, BaulEdelol 73 G sihwanienis PKL-12] )

AL Do 0.025 hr 0] T ONEZAe] T 7l HE W
7AX 7+ 28.06 hro] Yt

DMS Ralisof OIxl= pH X! 252 Hg

Fig. 3& DMS 557} 10 mgLy o) FF9] 250 w
HEHEEE vepd Aojth. 18T olAtelA HIE&EEE
A 2—7}3}01 25CAA Ho nesExs BAch 32T7%
2 Blad 22 RS FAFHOY 40TANE HE S
=7t 333 A=At

ror

v

&

0.0012
0.0010 A A
0.0008 -
0.0006 -

0.0004

Specific DMS degradation rate
mg/(mg-protein)-hr
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Figure 3. Effect of temperature on the specific degradation rate by
Gordonia sihwaniensis PKL-1.
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Figure 4. Effect of pH on the specific degradation rate by Gordonia
sihwaniensis PKL-1.
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Figure 5. Effect of toluene addition and the presence of Rhodococcus

pyridinovorans PYJ-1 on the degradation of DMS by Gordonia

sihwaniensis PKL-1.
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Figure 6. Effect of DMS addition and the presence of Gordonia
sihwaniensis PKL-1 on the degradation of toluene by Rhodococcus

pyridinovorans PYJ-1.
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