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Number of yeast
Samples Number of samples pH range
isolates
1 3 4
Water 12 4-6 92
4 7-9 6
9 4-6 70
Palm pressed fiber
1 7-9 5
1 3 2
Seil 7 4-6 25
1 7-9 2
Total 36 - 206
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Number of yeast
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Soil 3 41-60 9
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3.1 fonssuveseulasilanlalumsisal §senmseenlusiv (hydrolysis activity)
nnmaiBaanion ldnndressnnnemimn 30 meiug ndanenssulelasla
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1.24, 1.028, 1.024, 1.008, 1.001, 0.97, 0.937 itag 0.921 yAADNARAATANAIAY  AUIAAIAY
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Amg (2000) Anvnanssu'lelaslaGavewou s lanlda 5 awWus 18uA Burkholderia cepacia,

Candida lipolytica, Rhizopus oryzae, Pseudomonas fluorescens, Candida rugosa AWwID cupric
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Hydrolysis activity Strains Hydrolysis activity
Strains
(U/ml) (U/mb)

FS2 0.78 + 0.096 PHK 0.90 £ 0.061
FS43 0.31+0.016 PHK 1A-1* 1.37 £0.017
FSi6 0.73 £ 0.078 PHK 1B 0.85+0.010
FS 19 0.83 +0.086 PHK 2.2* 1.02 £0.078
FS 25 0.66 + 0.151 PHK 2B* 1.00£0.108
KT 1.7.1* 0.92 + 0.098 PHK 2.5 0.64 +0.013
KT1.8.1* 0.97 +0.134 PHK 3B 0.67 £0.102
KT 2.1 0.60 + 0.051 PHK 4A 0.76 £ 0.150
KT23.1 0.81 +0.049 PHK 8B* 1.01 £0.239
KT 2.5.1* 0.94 + 0.056 PHK 2.12 0.60 = 0.029
KT 2.6 0.49 £ 0.066 PP 2 0.47 + 0.005
KT 2.10 0.73 +£0.218 PP 8.2 0.73 £ 0.022
KT 2.11.1* 0.92 £ 0.163 PP 132 0.68 + 0.040
KT 2.13.1* 1.03 +0.020 TR 16* 1.24 £ 0.021
KT 1.20.1 0.79 £+ 0.096
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FS = mMudueiisdaimezia, KK = #108199001ense 3.4A5AT55551%, KT = §29619910
MR, PP=A200109AMEAN, TR = #2961991n11011nme 2.939, PHK = §2061997010
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MYNUG 1Aun Candida rugosa, Penicillium camembertii, Penicillium rogueforti, Pseudomanas
cepacia, Pseudomanas fluorescens, Candida lypolytica \\0% Klebsiella oxytoca WuN P. cepacia
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Yenst % FAMEs % TG % FFA %1-3 di %1-2di % MG
strains
‘Whole cell
KT2.5.1 0x0 90.34 £+ 0.40 0+0 6.79+240 | 1.73£1.63 | 1.145+1.18
PHK 1A-1 0+0 96.27+0.79 0+£0 |[212+0.28 | 0.69+£0.06 { 0.93+1.03
KT2.13.1 0+0 94.5 £ 0.00 0£0 1.56£0.49 | 1.32+0.17 | 2.645+0.64
PHK 2.2 0x0 96.57 +£0.15 0+0 1.68 £0.86 | 0.78+0.33 | 0.98+1.05
TR16 0+0 94.07 £0.52 0+0 1.98+0.42 | 1.12+0.72 | 2.83+0.63
PHK 8B 0+0 92.79 4+ 0.89 0+0 994+085| 0.6+0.85 | 2.67+0.18
PHK 2B 0+0 96.60 +0.32 00 | 2394020 | 1.02+£0.11 0+0
KT.1.7.1 0£0 96.69 + 0.22 0+£0 |[212+068 ) 0.76+0.18| 0.43=+0.27
KT1.8.1 0+0 93.26 = 0.90 0+0 2.75 £0.30 0+0 4+£0.75
KT2.11.1 0+0 97.21£0.49 0+0 2.02+£0.42 | 0.78+0.77 0+0
Supernatant
KT2.5.1 0+0 88.56 + 3.35 0+0 5.20+0.01 0+0 6.26 = 3.36
PHKI1A-1 0+0 93.92+1.11 0+0 1.36 £0.24 0+0 4.83 +1.49
KT 2.13.1 0+0 97.37 £0.21 0+0 1.2840.31 | 0.59+£0.12 | 0.76 £ 0.40
PHK 2.2 0.31£0.43 | 92.43+£2.48 0+0 1.33+£0.23 | 410028 | 1.85+0.23
TR16 0+0 95.71 £ 1.55 0+0 1.58+£0.19 | 0.53+0.12 | 2.19+1.87
PHKSEB 0+0 92.79 +0.89 0+0 99.4+085 | 0.6+0.85 | 2.67+0.18
PHK2B 0+0 96.60 + 0.32 00 |239+0.2011.02+0.11 00
KT.1.7.1 0£0 96.83 £0.10 00 |275+0.30 0+0 4+£0.75
KT 1.8.1 0+0 97.11 £0.07 0x0 1.77+0.01 { 0.69+0.27 | 043 +0.18
KT 2.11.1 0+0 95.97 £0.98 0£0 00 2.04+£0.61 | 0.81£0.27

FAMESs = Fatty acid methyl esters, TG = Triglyceride, FFA = Free fatty acid, 1-3di = 1-3diglyceride,

1-2di = 1-3diglyceride, MG = Monoglyceride
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Yeast
% FAMEs | % TG % FFA %1-3 di % 1-2di % MG
strains

Whele cell

KT2.5.1 0+0 00 100+ 0 00 0+0 00
PHK1A-1 0x0 0+0 32.92+3.42 1.31+£0.58 00 65.77 £4.01
KT 2.13.1 0+0 00 98.31 £2.40 00 0+0 1.70 £ 4.01
PHK2.2 0+0 00 100+ 0 0+0 00 0+0
TR16 0+0 00 100+0 00 0+0 00
PHK 8B 0.67 £ 0.67 00 99.34 £0.94 00 0+0 0+0
PHK 2B 0+0 0+0 98.64 +1.92 0+0 0+0 1.36 +£1.92
KT.1.7.1 0+0 0+0 100+0 00 00 0+0
KT 1.8.1 0+0 00 100+ 0 00 0+0 040
KT2.11.1 0+0 0+0 100+ 0 0x0 0+0 00
Supernatant

KT2.5.1 0+0 00 100+ 0 00 0+0 00
PHK1A-1 1.67 = 0.30 0+0 91.15+0.45 341+£1.36 00 3.77+£2.23
KT 2.13.1 0+0 0+0 97.86 +3.03 0+0 0+0 2.14+£3.03
PHK 2.2 0+0 0+0 100+ 0 00 0+0 0+0
TR16 0+0 00 100+ 0 00 0x0 0+0
PHK 8B 0.2+ 0.28 00 98.11+£1.23 0.66 +0.93 0.53+£0.74 | 0.51+0.72
PHK 2B 1.425’:t 0.13 0+0 97.54 +£0.06 00 0+0 1.04 +£0.19
KT.1.7.1 1.745+£0.09 | 00 97.40+£1.12 | 0.86%+1.12 0+0 00
KT 1.8.1 1.86+0.11 0+0 98.14 £0.11 00 00 00
KT2.11.1 147 +£0.21 0+0 97.19+£2.11 0+0 0+0 1.35+1.90

FAMEs = Fatty acid methyl esters, TG = Triglyceride, FFA = Free fatty acid, 1-3di = 1-3diglyceride,

1-2di = 1-3diglyceride, MG = Monoglyceride
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@ Tl e o

UszinaInolavld p-nitrophenyl palmitate (PNC,) iiluduamasn wuhanenssuveaeu las

¥

lanlagegaiinuniny 2.63 giianeiiadans UoNI U Cardenas (2001) fl AHIAIRINTTUVDI

o s d v J Y ag . I

mu"lw”lmﬂﬁwwﬁmmawuq Rhodotorula araucariae #3805 two-phase emulsion WUIIUA
fanssuveueu lmi lanlanhiu 0.75 giledeiiadans
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a1319% 12 Avnssulelaslada (p-nitrophenyl palmitate assay) oo lanilanlannaneius
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Yeast Temp Hydrolysis activity
Sources pH
strains (°C) (Unit/m})
From IMY
USI52 Waste water 4.0 42 0.004::0.001
U6160 | Oil contaminated palm pressed fiber 4.0 37 0.004+0.001
D1169 Oil contaminated brownish color 6.0 34 0.007+0.001
water

P8I21 Oil contaminated palm pressed fiber 4.0 39 0.008+0.003
P6I11 Water around factory area 5.0 27 0.009+0

contaminated oil

UgI64 | Waste water 4.0 54 0.010+0.001

D1172 | Oil contaminated brownish color 6.0 34 0.010+0.002
water

D1173 | Oil contaminated brownish color 6.0 34 0.010+0.002
water

A7146 | Oil contaminated soil 4.0 41 0.014+0.001

A3I37 | Oil contaminated palm pressed fiber 5.0 31 0.016+0.005

U8I68 | Waste water 4.0 54 0.020+0.002

U6157 | Oil contaminated palm pressed fiber 4.0 37 0.021+0.003

P2102 | Floating oil on surface of 4.0 45 0.023%0.004

yellow color water




P11189 | Oil contaminated brown color soil 5.0 31 0.026+0.002
P4103 Oil contaminated palm pressed fiber 5.0 38 0.028+0.003
P8120 Oil contaminated palm pressed fiber 4.0 39 0.029+0
D2174 Oil contaminated brown color soil 4.0 35 0.032+0.004
A2129 Oil contaminated palm pressed fiber 5.0 33 0.036=0.009
- A3I35 Oil contaminated palm pressed fiber 5.0 31 0.040+0.007
P10124 | Turbid yellow color water around 6.0 31 0.062+0.005
factory area
All27 Soil mixed palm pressed fiber 5.0 33 0.065+0.002
P7113 Oil contaminated soil 3.0 42 0.116+0.005
ASl41 Oil contaminated dark color soil 5.0 32 0.1194£0
U3I50 Waste water 4.0 53 0.122+0.003
U4151 Brown color waste water 4.0 64 0.123+0.002
P5107 Oil contaminated palm pressed fiber 4.0 37 0.175+0.003
D2175 Oil contaminated brown color soil 4.0 35 0.219+0.015
From YM
A6Y58 | Oil contaminated palm pressed fiber 5.0 34 0.004+0.001
D2Y95 | Oil contaminated brown color soil 4.0 35 0.004+0.001
D7Y109 | Oil contaminated palm pressed fiber 7.0 31 0.010+0.001
Al1Y40 | Soil mixed palm pressed fiber 5.0 33 0.014+0.001
A2Y43 | Oil contaminated palm pressed fiber 5.0 33 0.018+0.003
U3Y69 | Waste water 4.0 53 0.024+0.001
P6Y16 | Water around factory area 5.0 27 0.029+0
contaminated oil
D8Y112 | Oil contaminated turbid brown color 6.0 36 0.030+0.002
water
A3Y48 | Oil contaminated palm pressed fiber 5.0 31 0.031+0.003
P6Y24 | Water around factory area 5.0 27 0.068+0.005
contaminated oil
D5Y101 | Oil contaminated brown color water 4.0 35 0.077+0.004
P4Y09 | Oil contaminated palm pressed fiber 5.0 38 0.086+0.002
P6Y18 | Water around factory area 5.0 27 0.088+0.002
contaminated oil
U4Y73 | Brown color waste water 4.0 64 0.098+0.003
D1Y89 | Oil contaminated brownish color 6.0 34 0.101+0.002

40
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water

U5Y75 | Waste water 4.0 42 0.102+0.001
PZMaLE
P2Y04 | Floating oil on surface of 4.0 45 0.1 18ﬂ:0.009/:}3“ VaTe
yellow color water ;g {{a
ASYS54 | Oil contaminated dark color soil 5.0 32 o

A6Y59 | Oil contaminated palm pressed fiber 5.0 34 0.166:0.007 %, &)
A4Y52 | Oil contaminated palm pressed fiber 6.0 29 0.216:0.005
U2Y68 | Oil contaminated water around 7.0 41 0.248+0.002

factory area

P4Y12 | Oil contaminated palm pressed fiber 5.0 38 0.406+0.008
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Yeast strains Hydrolysis activity Methyl ester Oleic methyl ester
(Unit/ml) +SD (%) + SD (%)
P2102 0.023+0.004 - 1.18+0.523
P4103 0.028+0.003 - 1.28+0.523
P5107 0.175+0.003 202:L0:7120 1.06+ 0.827
P6I11 0.009+0 0.45+0.120 1.52 +0.007
P7113 0.116:+0.005 1.27 +£0.007 1.01 £0.148
P8I120 0.029+0 4 1.42+0.233
P8I21 0.008+0.003 1.74 £0.127 1.07 £0.106
P10124 0.062+0.005 S 0.87+0.021
Al127 0.065+0.002 E 2.00+0.205
A2129 0.036+0.009 2.11+£0.919 1.91 £0.014
A3I135 0.040+0.007 . 1.61£0.360
A3137 0.016+0.005 = 1.2240.205
AS5I41 0.119+0 - 1.1940.233
ATI46 0.014+0.001 - 1.04+0.056
U3150 0.122+0.003 - 2.12+0.841
U4I51 0.123+0.002 0.37 £0.042 1.56 £ 0.028
U5I152 0.004+0.001 - 1.76+0.190
U6I57 0.021£0.003 - 1.57+0.261
U6160 0.004+0.001 - 1.81+0.077
Ugl64 0.010+0.001 - 1.02+0.014
U8I68 0.020+0.002 0.57+0.014 1.43 +0.685
D1169 0.007+0.001 3.08 £0.106 0.91 +0.063
D1172 0.010+0.002 - 1.62+0.049
D1173 0.010+0.002 1.85+1.421 1.30+£0.106




D2174
D2175
P11189
P2Y04
P4Y09
P4y 12
P6Y16
P6Y18
P6Y24
AlY40
A2Y43
A3Y48
A4Y52
AS5YS54
A6YS8
A6Y59
U2Y68
u3ye9
u4Y73
UsY7s
D1Y&9
D2Y95
D5Y101

D7Y109

D8Y112

0.032+0.004
0.219+0.015
0.026+0.002
0.118+0.009
0.086+0.002
0.406+0.008
0.029+0
0.088+0.002
0.068+0.005
0.014+0.001
0.018+0.003
0.031+0.003
0.216+0.005
0.123+0.002
0.004+0.001
0.166+0.007
0.248+0.002
0.024+0.001
0.098+0.003
0.102+0.001
0.101+0.002
0.004+0.001
0.077+0.004
0.010+0.001

0.030+0.002

1.88 +0.784

51.26 +1.247

147 +£0.197

1.24 £0.247

0.49 £ 0.021

1.56 £0.417

1.84 +1.187

1.57 £ 0.070
1.99+0.014
64.1 £2.525
1.55+0.403
2.06+0.084
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Property Refined palm oil Crude palm oil Waste palm oil
Saponification value 193.90+3.67 194.05+3.54 184.84+0.24
Peroxide value 3.15+0.10 2.84+0.03 0.58+0.09
lodine value 53.65+0.02 48.20+1.22 52.91+0.18
Acid value 0.60+0.02 2.55+0.00 1.24+0.24
Molecular weight (g/mol) 867.97 867.50 910.52
Water (%) 1.38+0.02 1.55+0.01 2.99+0.02

b4
= o

~ d % : o J = g a :‘ o 4 Y
ATNN 15 ﬂﬂﬂﬂﬁ%ﬂﬂ'ﬂﬂiﬂulﬂluu‘ll@QU"lﬁJUﬂ'laNﬂﬁf!‘ﬂﬁ, Huiudauay Lmzumu‘ﬂmﬂ%

y
37
Refined palm oil Crude palm oil Waste palm oil
Fatty acid
g/kg (%) g/kg (%) g/kg (%)
composition
Myristic acid (14:0) 9.23 0.90 22.89 2.38 12.19 1.20
Palmitic acid (16:0) 352.57 36.50 355.74 37.69 362.22 37.26
Stearic acid (18:0) 41.71 4.10 44.10 4.42 40.60 3.91
Oleic acid (18:1) 401.32 43.68 341.94 37.58 400.23 43.14
Linoleic acid (18:2) 101.89 10.92 85.67 9.41 89.03 9.41
Linolenic acid (18:3) 2.42 0.16 3.23 0.25 2.14 0.14
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