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In this study, to reduce the production cost of poly(3-hydroxyalkanoates) (PHA), optimal cell growth
and PHA biosynthesis conditions of the isolated strain Pseudomonas sp. EML8 were established using
waste frying oil (WFO) as the cheap carbon source. Gas chromatography (GC) and GC mass spectrom-
etry analysis of the medium-chain-length PHA (mcl-PHAwro) obtained by Pseudomonas sp. EMLS of
WFO indicated that it was composed of 7.28 mol% 3-hydrxoyhexanoate, 39.04 mol% 3-hydrox-
yoctanoate, 37.11 mol% 3-hydroxydecanoate, and 16.58 mol% 3-hydroxvdodecanoate monomers. When
Pseudomonas sp. EML8 were culture in flask, the maximum dry cell weight (DCW) and the mcl-
PHAwro yield (g/1) were showed under WFO (20 g/1), (NH4):SOs (0.5 g/1), pH 7, and 25T culture
conditions. Based on this, the highest DCW, mcl-PHAwro content, and mcl-PHAwro yield from 3-ljar
fermentation was obtained after 48 hr. Similar results were obtained using 20 g/1 of fresh frying oil
(FFO) as a control carbon source. In this case, the DCW, the mcl-PHAfro content, and the mcl-PHAfro
yields were 2.7 g/1, 62 wt%, and 1.6 g/I, respectively. Gel permeation chromatography analysis con-
firmed the average molecular weight of the mcl-PHAwro and mcl-PHAfro to be between 165-175 kDa.
Thermogravimetric analysis showed decomposition temperature values of 260C and 274.7°C for mcl-
PHAwro and mcl-PHAFro, respectively. In conclusion, Pseudomonas sp. EML8 and WFO could be sug-
gested as a new candidate and substrate for the industrial production of PHA.
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7F BaEAT12, 27]. BAAFAH I} BENHE Ad PHAs
© Ao PHAsE TAsE S das e o
g 3A 7 1F2E FE&¥th 3-hydroxybutyrate (3HB), 3-
hydroxyvalerate (3HV)$¢} 20| PHA S ¢l A 9] g4 47} 570
©]3}Ql short-chain-length PHAs (scl-PHA)E ¥ ZA%4
(crystalline)ﬂ} 50~180C 9] %2 =+ 4 (melting temperature)
AU, g3t FX27] 4% @744 (thermoplastic)
-4 AAS Bt ¥k PHAsE FAske &4 9 daart
6~14701 ¢ monomerZ T4 medlum—chain—length PHAs
(mcl-PHA)= scl-PHAS} vl adte] v A4, 40~60T 2 =
=4 9 9949 side chain 407} 2ojdFE =2 17
AAH 4dE Bt EH Q] mc-PHA monomere 3-hy-
drxoyhexanoate (3HHX), 3-hydroxyoctanoate (3HO), 3-hy-
droxynonanoate (3HN), 3-hydroxydecanoate (3HD), 3-hy-
droyxundecanoate (3HUD), 3-hydoryxdodecanoate (3HDD)
7b 9t[22].
eI AAAFAEE Ad PHAE monomer] 24 of
uet s 40 vy Wil A 71k Sk E
AFoly A4 a4, o2t & FHAD Lokl o] &
o] 7Hs3kTH15, 21]. A%k PHAS 4w &8 Zgjo g @z
22 Y 71 ESk2gd we 5~108 ol woH, Eﬁl
PHA A4574 5 SERANAN Agste daef vl ol



A H-8-9] 50% ol AR FTHE]. PHAs A4+ H-&-9 &4
= o742 PHAZE 3-83t5 A ¥& 7Hg & O]Toroltﬁ ol
syl faf gHL TR ALK R 37 T gA
Yo2 PHAE ARAET = A= AdsH °l 7H%HFM oF &
o 34 F5 e gad

HA71E 02 AEHE 4
AP ERZ FAHH ol F F&i =4 6\:]"[1'
dardoltt. A &<l soybean oilZ 50% ©]/¢] linoleic
acid (Cisp)2 T35 9o, N#Y B-oxidation FEZE &
&l acetyl-CoA &7 91 & A3, FAH acetyl-CoAE Al
X A% 9 PHA &40 ol &5 AFol g ut Slni[l, 19,
24]. Cooking oil, olive oil, coconut oil 3 sunflower oil& B4
Ao & A3t Cupriavidus necator H16 79 A scl-PHAs
o] AgtAdoel Bad uk §lom, Pseudomonas stutzeri 13174
soybean oil & ®#AHUOE 0] 83} mc-PHAsE A A3t
Ae FAs e, 14]. FHatH & A A=F
S0 o83t PHA A& & B4 H&&
4 e AR dddEn
A A A A= AREo] SIH8HAA H 4 & (waste
frying oil, WFO)9 4= F%3te FA0H FUldde 4zt
oF 293,000 2] WFO7 } ST o] F 744% (218000 o} E)9)
WFO7} 3$5e Z02 FAHAY7]). 2184 e
WFO Fl Zﬂ*g‘j]—r, 33 Ho] o T4l 5o 8 A &EE = v
&2 wff don fRie] WFOs AAg flo] stz My
AAG 371 Ag 34E AA FFREE AH 02 o2 Qg
&7 EA7F 71909, 17].

1]4 Aol A PHAs A4 & H7HE 918 Heto 8 WFO
AYO R o] &3ty poly (3HB) (PHB)E A E A ste
gg F, 779 443 PHB AZAH < A% H4
o #3 AFAHE TR THI0] &
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T
3 J YA
£ AN A AHEE Pseudomonas sp. EML8 ¥ 5-& <o
o -Hré? ol AF T EFAEE WFO (20 g/)E @€
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gttt MS WA 119 24L& &3 2t Na,HPO,:
12H,0 9.00 g, KH,PO,4 1.50 g, NH,C1 0.50 g, MgSO,4-7H,O
0.20 g ¥ microelement solution 1 ml. Microelement solution
< FeCl; 9.70 g, CaCl,-2H,0 1033 g, CoCly'6H,O 0.22 g,
CuSO4-5H,0 0.16 g, NiCl3:6H,0 0.12 g % CrCly6H,0 0.1
€ 01 MHC 110 5o} Azt GLUOR A§F
WFO= ¢ st w43 (=)ol M Alggton,
Z7 0.8 A3 fresh frying oil (FFO)& & 4] & fr(Chefone
Inc., Seoul., Korea)E T3t A& TH10].
16S rDNA sequencing
w2 #79 548E 918 Pseudomonas sp. EML8S| & A A
DNAZ G-spin' Total DNA Extraction Kit (Intron
Biotechnology, Korea)& o] -&3to] E2lstgith. £2ld |4
A DNAS FZ& 93] T100TM Thermal Cycler PCR ma-
chine (Bio-Rad Laboratories, CA, USA)9} TaKaRa Ex Tag®
DNA polymerase (Takara, Shiga, Tokyo), 12| 1L 8F (5-AGA
GIT TGA TCM TGG CTC AG-3)% 1492R (5'-TAC GGY
TAC CTT GIT ACG ACT T-3') primerE A&t @714
d& Q13 ¥ BLAST search® ol &3te] #58 543t

PHAs Matd =2 =

zo HA AA 9 PHAs =4 z2A<& 337 1
Pseudomonas sp. EML8-$ nutrient broth (NB)oll Al Hlj &3}
optical density (OD)#t¢] 600 nmol|l A 0.69] Z=23}% & of
HAET) 10% (v/v)7} FEF WFO 20 g/I7F £3H8 MS Hj A
2 77 BE AYE pH 70, 30T, 200 rpme] ZAOE
33 sttt W AL pH, &%, 181 @499 w=
W& Pseudomonas sp. EML8S] #A 4% 9 PHAs 4 & %
7} 0~120 hr, pH 5~9, 20~40C 183 1~30 g/1¢] 27| A
2tz Hrvstaint. 779 A% PHAs 4o 2 249
S Hrtskzl 98l FLF05 g/1)e NHLCl, NHiHPO,
(NH4)2S0s, (NHs)HPO,, beef extract, yeast extract 18] 1
peptones AH&-3FATH Wl F 1,200 goll A 1083 A4 E e
dto] AZE £58 7 A2 Ad2AEFE(dry cell

weight, DCW)& &4 3t
T A% 4 PHA A4 &S glstr] 9lsto] ek
oA Fd" =4S EYE 3 1 jar fermentorl A Pseudomonas
sp. EML8< Wl &35l th. @55 NB Hj A ol A} ofstef OD
#ol 069 =2 Ae W ﬁ%%@l 10% (v/v)7F H =% MS
A2 &3 o, WFO 20 g/1, pH 7, 25T, 200 rpm % 1

vvmOo 2 Hj a4t

Qb o
ol
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& 4E 1,200 goll A 1027 A&l 3t 2 H, hexane 3
02 tubeZ $7 ¥ FZ(fume hood)ol A hexanes 3
AANZD F Folgle WFOS FAE Z4¢ste] g4 2
Fe FUs

kel
=
3
2

AP T EH

Ay el dRE o] 2(NH)) $55 54 '3} 1 #8124
AR NEE FREA 1,200 goﬂﬁ 1087 A& @
T ATHE AESAT A5 0.05 miol Nessler's reagent
(1/5) A2k 2 ml9} DW 2,95 ml& H7hate] Ao A 1087t
HH-8-A1Z]1 & spectrophotometerE ©]-&3F¢] 490 nmol A &%
=S ZAsAH.

WFO2t FFO2| X|diat 2N

WFOE} FFO| A4t £42 Ad A7 oA A3 U

< YA AL THI0]. AR 20 mge tubedl ¥ 1L py-
rogallol 100 mg, WHEEZE9 2 ml (Supelco™ 37 Compo-
nent FAME Mix 10 mg, CHxCl, 1 ml), 8.3 M NaOH 10 ml<
A7ksked vortexing? §- 70Tl A 408 &3] W33t
o Ao A Wzbd &, 7% (v/v) Boron trifluoridemethanol
solution 2 mI¢} A& (Ny)E H7Hste] 100C oA 4587 714
g 2AS Ao A Wztsty DW 5 ml, hexane 1 ml%
NasSO; 1 g2 F7h=2 #7HE 5 Agsiint. Eejd 452
gas chromatography (GC)E %3 ®4stArh. 4=
flame ionization detector (FID)7} &2t# Agilent 6890N GC
(Agilent Inc., Santa Clara.,, USA)$} SP-2560 (100 m x 0.25 mm
x 0.2 pm) column< AM-E3} % TH[18].

GC8t GC mass spectrometry (GC/MS) &4

PHAs® 24S GCY% GC/MS B4S 53] A4stgon,
W5 EF+ 4 (internal standard)® 2 mg/ml¢| benzoic acid
& AHEsth A E 918 dry cell 20 mgell GC base sol-
ution (1 1 & methanol 850 ml, 98% (v/v) H;SO, 150 ml, ben-
zoic acid 2 g) 538 ul9} chloroform 538 pl& #7}ske] 90Tl
A 35A 7 WEEAI AT SRS 200 WE H7MSH] UAT S
B3 & chloroform & GC vialdl &7 2384t GC
< FID7} %3% GC-2010 plus (Agillent Inc., Santa Clara.,
USA)E AH&3t9 o™ columne HP-1 (25 m x 0.2 mm x 0.5
um)= A8k T GC/MSE 5977A Series GC/MSD system
(Agillent Inc., Santa Clara., USA)= AH8-3H%1, column
HP-5MS (30 m * 0.25 mm x 0.25 pm) & AH&-3ke] G} 59
z70 A =743 ATH10].

mcl-PHA E4E4
A" PHAS &4 A% (molecular weight)2 Alliance
€2695 (Waters Inc., Milford, USA)& AF8-3te ZA31% ).

Columne Waters Styragel HR3, Waters Styragel HR4¢}
Waters Styragel HRSES AH-83t512.H, detector-RIZ  gel
permeation chromatography (GPC)E 33ttt A A€
PHA A& 20 mge #3}5em, &8 =24 CHC, 10 ml<
A&etel 1 ml/min®] £52 FYAZTH

DSC #4-2 DSC Q2000 (TA Instruments Inc., Leather-
head, UK)= A8t +8315 0, H+ 25 (melting tem-
perature, Tm), 8] W o] 2% (glass transition temperature,
Tg)t &8 A2 (melting enthalpy, AHm)E ZA3A T &
A% 10C/ming £E2 70CAAM 150C7HA F7HAA F
Aom, A H PHA 7~8 mgs 49 o] &3ttt AFA
PHAs®| d<eH48 4 (thermal stability)< TG-DTA 8122 (Rigaku
Inc., Tokyo, Japan)< AH83t] thermogravimetric analysis
(TGA)E &3l &<3t%th PHA A& 20 mgs AH&3tglon,
A2 40 ml/mingt $&4EE 10T/ minl & 500C7HA 454
A FAZEHELE FAstA.

ks

243} 9 &

=
WFO%t FFOQ| X|dat =4
At A7 AT dFgxol FFOY AWt ghge X
8} 2] ¥ (linoleic acid, oleic acid, linolenic acid)¥ Z3}A| %
"L(palmitic acid, stearic acid)©] 27 82.6%% 14.9%E kA 3}
© 252 UgYt ol FFOY Ex3} 9 Z3lA4ate 3
Fol EH 4EA 7I§ F 3tk soybean oil# frAHF
AOZ A ATH26]. ¥ FFOE HA7 S22 AHE Ao
kg3 Egjotd 229 Ad2H 2R Tt 2
]

r> >
N
oH:

Jo ol b

#2 di-, mono-acylglycerols, glycerol 121 g
(free fatty acid) 5-°1 HA[4]5 & 382, gz E4
23] W&o WFOS| 7% FFOol Hl&) Atha oz 7ha
:;4 1M(56 3%)2 Z7h8 347 9 4H(33.5%)
2 Yehe0]

% Lo
oo mok (R,

o

Z 5l0f PHAsE MatMsl= o

M

I LFJ MS HHXMW 30C

200 rppm o2 7Y S-S AP on, 1 A 13% 9
o5 B85t thTable 1). 1 5 DCW7F 27 g/1Z 718 &2
U% DCWS 60% (wt/wt)¢] mcl-PHAE A4 st EMLS
FE A9 772 A4 PHAY 243 488 949
87] $)al GCo GC/MS #41¢ A el th(Fig. 1). Fig. 1A
= EML8# 7t A ¥4 @ PHAsE GCZ EA4 @ Zlo|H re-
tention time 10.526 min (3HHXx), 11.461 min (benzoic acid),
14.419 min (3HO), 17.669 min (3HD)} 20.586 min (3HDD)<
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Table 1. Biosynthesis of PHAs by soil bacteria in an MS medium containing 20 g/1 of WFO as the sole carbon source
Strai DCW PHAs PHA composition (%)
ains
(8/1) (wWt%) 3HB (Cy) 3HHx (Cy) 3HO (Cy) 3HD (Cip)  3HDD (Crp)
EML1 1.18+0.10 - - - - - -
EML2 1.74£0.20 45.52 100 - - - -
EML3 0.29+0.01 - - - - - -
EML4 0.83+0.03 - - - - - -
EML5 1.08£0.16 21.87 - - 3891 49.14 11.95
EML6 0.23+0.03 - - - - - -
EML7 - - - - - - -
EMLS 2.69£0.46 60.00 - 7.28 39.04 37.11 16.58
EML9 1.34+0.46 39.33 - 6.94 37.56 39.60 1591
EMLI0 - - - - - - -
EMLI1 0.25+0.01 37.59 - 323 40.33 4142 15.02
EML12 1.12+0.12 39.71 - 5.72 35.20 4118 17.89
EML13 - - - - - - -
A S
400000—
300000 ; E 2
200000— ;
100000 é I
0 = -
0 10 20 )
B Abundance ke
1.88407 Fig. 1. Composition analysis of PHA us-
1.4es07 ing (A) GC and (B) GC/MS
120007 analysis. EMLS strain was culti-
1es07 ' vated in an MS medium with 20
8000000 S'JID i g/l Of WFO fOr 48 hr (30°C, 200
Ao ' | rpm) and the PHA was extracted
B e | S i from the dry cells with chloro-
2000000 e I‘ : = ?30 form.

peaks & F AU olE A9 peakE2 Fig. 1BY re-
tention time 5.505 min (3HHX), 6.384 min (benzoic acid),
9310 min (3HO), 12337 min (3HD) 2 15.030 min (3HDD)S
77} 543kt Fig. 1BE GC/MS 24 A7 Z 7} retention
timeol] UEF= peako] oJP|ste= 318HE A 59 references
A A3t EelFF EML8] A FAd PHAE 7.28 mol%
3HHx, 39.04 mol% 3HO, 37.11 mol% 3HD$} 16.58 mol%
3HDD & Y %72 mc-PHA monomerZ 4% mcl-PHA

A& FstAt Ashby 52 soybean oil, olive oil, sun-

flower oile B4 YO & AFR3+ Pseudomonas resinovoransll
A Cs-C1s® T3 PHA monomer?] mcl-PHA A4S B
FIET2]. ©] 2 ATdE GAYOE AL AEfdd =
gd 2xst @ 234kl Boxidations F3 NADPH-
dependent 2,4-dienoyl-CoA reductase®] &3 454 A=
£ 539 193 mcl-PHA monomer Z4 S A mc-PHA
7t ARAET T AWEt. ges 2 A7 EYdF
EMISE 0|9} FA8 384 J2E 53 md-PHAS AE
At A o2 AR 165 1DNA 97149 £ 3 BLAST
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Table 2. Identification of isolated EMLS strains by the 16S rRNA gene

Closest match

Strain : - — 5
Family Identity Similarity (%) Accession no.
Pseudomonas fluorescens strain strain KBL28 98.0 MG576181.1
Pseudomonas fluorescens strain KBL33 98.0 MG576186.1
EMLS Pseudomonas Pseudomonas sp. strain DC3N-3 98.0 MF716678.1
Pseudomonas fluorescens strain K12 98.0 KT767976.1
Pseudomonas fluorescens strain M8 98.0 KT767963.1
search® 3| EML8 ¥+ A et¢ith 1 23 EMLS ¢ a5 A mcl-PHAwro® A AA TS st H3

T Pseudomonas fluorescens strain KBL339} %-& similarity

(98.0%)= EHF0], Pseudomonas sp. EML8E W3ttt
(Table 2).

mcl-PHA YEIMS flat &H HILEA &E

Pseudomonas sp. EML8Y #H& A4 9 mcl-PHA (mcl-
PHAwro) A4 21< &d3st7] 93] 20 g/19] WFO7F =&
= MS wi A A A TheFd AIZH0, 24, 48, 72, 96, 1204 7F) E <t
kst & DCWe PHA A ZFE 891354 G(Flg 2A). Al
g A} wloF 96A 7t 34 g/19) DCWE 7ME 2 A%<
B A9 mcl-PHAwr02 A e vjoked 11 9 21

g (g/1) 2.2 72A1Zkel| Hl8| wEokTh. vl 7241 7kell DCW-2 3.2

g/1Z 9641kl B3| 0.2 g/ITHE WA A T, mcl-PHAwr0S
AFHFS D] H7 MG AHE DAl AAT Ao
2 Bedqn.

HA 9 pH 271& &43}17] 935t pHE 5.0, 6.0, 7.0, 8.0,
9002 B3| Pseudomonas sp. EML8 55 W4 ¥
DCW3% mcl-PHAwr0®] H#A &S 218 4345 Fig. 2Bl
YER AT}, Pseudomonas sp. EML8E pH 5, pH 63 22 4
A 2AAM AAA X0y F4 pHY pH 7914 DCWo]
32 g/1Z 7H Eskom &z 239 pH 83 pH 99 A
DCW2 Zt7+ 2.7 g/19} 25 g/12 FA pHOAl A w] ¢ Ao

Hel Mz Aol Zashe 4Fe BT /M £2 mdl-
PHAwro®] A8 %-E pH 76141 23 g/12 A= oH, p
87 pH 9914 2+7} 17 g/1, 1.8 g/12 A= At uh2bA }%
=S AZ A XohJ' mcl-PHAwro A 84 F S UEHH pH 7%

459 4% 8 PHAs A4 & A2 H 4 pHE A4

Fig. 2C& 255 AYE UrA 24& LA A7
o Thobd wlgFeE(20, 25, 30, 35, 40 C)°ﬂ A Fakof
Pseudomonas sp. EML8S] DCW¥} mcl-PHAwr09] A E 4 &
gl Aot} Pseudomonas sp. EML8E Hl 2% 20T o
A 23 g/19] DCWE, 1813 25Tl A 714 =& DCW (297
g/)E HEt@on, 2E7F Fobd 5 DCWel A4 4t
o] 35T o]l e A 72}3}11 Z 3}, Pseudomonas sp. EML8
£ 25-30Colq AR B ¥& AL HAEE ARH
AE BR300 0CAA mckPHAwo 435 Fol
20 g/12 7H8 w3hor 257} wobde s Fasin. uet

122.:

Y 5= 25CE A48t
6579 F71 € f7] dA9E AEste #59 A% 4
mcl-PHAwso® A EA ol HAQd F4ds H7hsH s thFig.
2D). #7144l (NH)SOE d4d o g Agato] uf¢st
7ol DCWE 3.0 g/IZ 7} Egton, o) g2 7] 2
7] Aadoz wokd AR 12~684 =2 oA
F9] mcl-PHAwr0d & B4 &FS (NHy)S0.5 49
o2 Agate] W Aol 17 g/1= 7HE wob A A%
‘3‘1 mCl-PHAW}:ovO/] %‘@'@% ‘A‘:—_ -1—%]_ 8 (NH4)ZSO4§ }\\j;g

M

779 A% 9 md-PHAwrod BEES A3 &4 F
A TEE FUs] A e g2 w5(1, 510,15, 20,
25,30 g/1)oll Al Pseudomonas sp. EML8E Hj%sta] <134
Th(Fig. 2F). 1 A3, 92499 $E7} 120 g/ldAE 57}
EoHE S DCWS mcl-PHAwr0® B34 Fol S7Hete 4
& eyl on, 714 =& DCWS ma-PHAwr0S] A 34
L2 WFO 20 g/191A4 247t 3.1 ¢/15} 19 g/12 YElgt
WEFO 25 g/1o1A w3t 7-§-o WFO 20 g/19] =04 i
gk 5o viwst e o EEﬂ AZ %3 mcl-PHAw]
AEAFE FstAd o, WFO 30 g/19] S0l A vl
A5ole AE A% mc-PHAwro® A F4d ol otz
etd 7 Bad $E5 WFO 20 g/12 A48 %t

=

FermentorE 0|&8t mcl-PHAs2| M&HA

AE A3 mcl-PHAwr0 A8 S F2Astr] sl
B49 WFO 20 g/l, pH 7, 25C, 429 (NH,).S0, 05 g/1¢
722792 31 jar fermentorE ©]§-3t fermentations 3
st th(Fig. 3A). I 23, w ¥ 0~12A1 2kl A2 A% o] g
A GERoH, o] 7|7k Aol A2 wjA o H&ste A
A 7] (lag phage)® AdrE . o 12~30A 7kl A1 o] DCWE
04 g/1oA 3.0 g/I7MA E23to M2 FAG Y7o o] F
o7 7|2 ALZHH, vk 30417 o] Tl & Al X9 DCW
=30 g/IZ AT ZF WFOY %< 13 A, wjok
2719 AA 71 (0~124 7)ol &= WFO7F 7.7% 425 oH, v
oF 12~36A17F Bekoll WFOS §238 2H|gE & Bt o=
Pseudomonas sp. EML8] A&7} mcl-PHAwr0® 4 & $13)
WFO®| 543 AHl7} o] Rojzl 2102 A dT, 4o &



4 -4
A /3 DCW

® PHA AL L ¥

DCW (g/l)
PHA (g/1)

0 24 8 72 96 120
Incubation time (hr)

== DCW r4
e PHA

DCW (g/l)
*
PHA (g/1)

0 T T T ﬁ 1]

20 25 30 35 40

Temperature (°C)

=1 DCW re4
e TPHA

DCW (g/l)
L ]
PHA (g/1)

.
Lom TR BRI
5 10

15 20 25 30
Oil concentration (g/l)

¢ AA7) gAA $3tE WFOS 4udE S 33 & 9
oH, 48413t w3 o ZF WFO9| 42 6 zF
70%2] WFO7F Al 29| 43 mcl-PHAwroS %30l AHEE
AL AT AAUOE ARG (NH)S0.8 %ol 17
® 12~18413F Abol ol A mcl-PHAwro® 52 0] Al2F5 o] 484]
AA A& oz HEAHAT. WY 4843 Foll= mel
-PHAwro® FHEH AT 47 62 wthst 1.9 g/l
=gatgh
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A mcPHAS AHAFL 09 g/lo2 Bakgow[5],
Pseudomonas sp. strain DR2E ©] 83141 cone oil?} fried oil&
SAaUoE AL S W md-PHAE 77 017 03 g/19
TEZ FAE AE FASH I[25], Pseudomonas stutzeri
1317 #59] % $-& soybean oil& At83t4 mc-PHAE 1.7
g/19 T=2 AgAsts ACE HsAtie]

B AT A AH8E Pseudomonas sp. EML8- 9]¢ B il H
mcl-PHAS] A3 &3} vladte] 11~199 2 mcl-PHAS
AdAdste A& &4 }ﬁi‘jr ol2] gt A} Pseudomonas sp.
EML87} th& w50 Hlg) FHOE £& $&9 md-
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3 AR (polydispersity index, PDI, M, /M)E &4 3}
71 98 27 A AR 20 mgE CHCl; 10 mlo] =9 de-
tector-RIE ©] 83t GPCE F3 3t H th(Fig. 4). 1 A3, mdl-
PHAwr0® Mw+e 170,920 Da, Mn2 77,835 Dal.Z =4 =%
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Table 3. The comparison of microbial productions of PHAs from oil sources reported in the literatures with the present work

Strain Carbon Type of PHA  Culture mode (.Zulture Yield Reference
source time (h) (g/1)
Pseudomonas sp. EML8 WFO mcl-PHA Fermentation 48 1.9 Present work
FFO mcl-PHA Fermentation 48 1.6
Pseudomonas aeruginosa 1FO3924 Palm oil mcl-PHA Fermentation 100 09 [27]
Pseudomonas aeruginosa NCIB 40045 WFO mcl-PHA Flask 72 0.9 [28]
Pseudomonas sp. Strain DR2 Cone oil mcl-PHA Flask 72 0.3 [29]
Fried oil mcl-PHA Flask 72 0.1
Pseudomonas stutzeri 1317 Soybean oil mcl-PHA Flask 48 1.7 [18]
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Fig. 4. GPC analysis of mcl-PHA extracted
from Pseudomonas sp. EML8 using
(A) WFO and (B) FFO as a sole car-
bon source, respectively. M,, = aver-
age molecular weight, M, = number
average molecular weight, PDI =
polydispersity index.
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