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Results

CPB Bioassay (Bio-oil at 300 and 500° C)
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Results

Bacteria an

Control

rong activity

BACTERIA

Tomato Tomato Tomato
waste waste waste
ESP Condenser (a) Condenser (s)
30 30 30 30
3 mg/ml{ mg/ml |3 mg/ml| mg/ml (|3 mg/ml{ mg/ml |3 mg/ml| mg/ml
300 °C | 300 °C | 500 °C | 500 °C || 300 °C | 300 °C | 500 °C | 500 °C

Acidovorax avenae
Clavibacter michiganensis sub. sp. M,
Erwinia carotovora pv. atroseptica

Pseudomonas syringae pv. tomato
Streptomyces scabies

Xanthomonas campestris pv. Vesi

Xanthomonas gardneri Group D

[FUNGI

Alternaria alternata
Botrytis cinerea (isolate 2)

Fusarium oxysporum (isolate 1)
Fusarium solani (isolate 1)
Monilinia fructicola

Pythium aphanidermatum (isolate 1)
Phytophthora sojae Race 2

Pythium ultimum

Rhizoctonia solani

Sclerotinia sclerotiorum (isolate 1)




CHEMICAL COMPOU RT(min) ESP 500 ESP 300 CON500 CON300 DCM MeOH CHEMICAL COMPOUND RT(min) ESP 500 ESP 300 CON500 CON300 DCM
phenol 10.80 ey 4+ -hydroxybutanedioic acid 38.39 ++
(2E)-but-2-ene-1,4-diol 11.49 + 2-aminobutanedioic acid 39.49 +
|hydroxyacetic acid 12.31 + -oxopyrrolidine-2-carboxylic acid 39.50 ++
hydroxyacetic acid 12.70 + pentane-1,2,5-triol 39.68 + +4++ + e+t
pyridin-3-ol 14.85 o o -+ o butane-1,2,3,4-tetrol 40.05 +
3-methylphenol 15.16 - ethyl 3,5-di-tert-butyl-4-hydroxybenzoate 40.41 +
-aminopropanoic acid 15.33 + dodecan-1-ol 41.93 2
-methyl-9H-fluorene 15.64 . 2,5-diaminopentanoic acid 42.51 +
15.73 ++ 42.70 +4
byrrolidin-2-one 15.81 . etrahydrofuran-2,3,4-triol 43.48 +
[2-oxopentanoic acid 15.96 . " -[(1E)-3-hydroxyprop-1-en-1-yl]Jphenol 45.89 +
. ,4,5-trihy yp | 46.29
pentane-1,2,4-triol 17.97 + 3.4.5:trihydroxypentana =
. ) |2-amino-4-methylpentanoic acid 47.50 ++
lethanimidic acid 18.64 +
. . . 3-BUTEN-2-ONE, 4-(4-CHLOROPHENYL)-, 48.13 4+t
(formylamino)acetic acid 18.94 + +
[dodecyl prop-2-enoate 48.83 ++
-methoxyphenol 19.01 + +
(2Z)-2-(methoxyimino)hexanedioic acid 49.15 +
ridin-3-ol 20.15 + +
(32,5Z)-4,6-dihydroxyhepta-3,5-dienoic acid| 49.66 ++
hosphoric acid 20.95 + +++
8-dioxabicyclo[3.2.1]octane-2,3,4-triol 51.00 +4+ +4 ++ +
21.09 +4+
entane-1,2,3,4,5-pentol 52.76 bt
-aminoethanol 21.13 +
,3.4,5-tetrahydroxypentanoic acid 54.71 +
4-hydroxybutanoic acid 21.52 +4++ ++ ) ) )
-hydroxypropane-1,2,3-tricarboxylic acid 57.67 +++.
1,3,5,7-tetramethyltricyclo[3.3.1.13,7]decane 23.48 + (5E)-5-(methoxyimino)hexane-1,2,3,4,6-
4-ami henol 23.49 entol 61.56 +++
2-aminopnheno - + 6E)-6-(methoxyimino)hexane-1,2,3,4,5-
thane-1,2-diol 24.50 + entol 62.13 tbbd
(62)-6-(methoxyimino)hexane-1,2,3,4,5-
ropane-1,2,3-triol 24.55 + +44 +4 +++ + + entol 62.91 +
benzene-1,2-diol 26.21 +++ ++ ++ hexane-1,2,3,4,5,6-hexol 63.86 ettt
-ethoxy-4H-3,1-benzoxazin-4-one 26.43 + ,3,4,5,6-pentahydroxyhexanoic acid 67.17 4+
2,2-trifluoro-N-methylacetamide 27.60 +H++ hexadecanoic acid 67.41 ++ +
-hydroxypentanoic acid 27.75 + hexadecanoic acid 67.53 ++44
CIS-5-METHYL-11H-4B,10B-
-chloro-4-hydroxy-1-[4-hydroxy-5-(hyd) 27.97 + DIHYDRO[1]BEN 69.13 o
-oxooctanoic acid 28.11 + ,3,4,5-tetrahydroxyhexanedioic acid 69.15 4
-methylbenzene-1,2-diol 30.89 23 clohexane-1,2,3,4,5.6-hexol 71.03 ey
6-dimethoxyphenol 31.66 ++ + + ,12-Octadecadienoic acid (Z,2) 74.90 +++
benzene-1,4-diol 31.78 4+ rans-9-Octadecenoic acid 75.23 e+t
5-dihydroxy-4H-imidazol-4-one 32.20 ++ lOctadecanoic acid 76.25 +++
etrahydro-2H-pyran-2,3.4,5-tetrol 32.45 + 32)-4-hydroxypent-3-enoic acid 78.22 ++
4-dihydroxybutanoic acid 33.51 ++ +++ Eicosanoic acid 84.59 +
) 10'-Apo-B,.psi.-carotenoic acid, 5,6-
-methoxy-1,3-diazabiphenylen 33.56 4+ ihydro-6-h 90.30 .
-methylbenzene-1,4-diol 35.38 +++ Docosanoic acid 92.37 .
utan-1-ol 35.46 = monostearin 98.20 +
ihydropyrimidine-2,4(1H,3H)-dione 36.02 + 12-Octadecadiynoic acid 105.09 "I'+




Results

Liquid-liquid (H20-DCM) extraction (Bio-oil at 500° C)

%

CPB mortality evaluation after liquid-liquid extraction of the most active bio-oil
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Mortality in Colorado potato beetle using DCM and H,O fractions of the ESP tomato waste bio-oil at 500°C

Fraction of the 500°C Total CPB Total dead 48h mortality(% dead)
ESP Bio-oil
DCM fraction/acetone i, 45 : 28 | 62.2
Water fraction/ water 45 6 & 13.3
Acetone control 45 2 44
Water control 45 1 22



Results
SPE NH2 (Bio-oil 500° C)

0% mortality after 2 days
B% eaten after 2 days
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GC-MS detected more components when the bio-
oil is derivatized compared to the underivatized one
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Hexane Fraction
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Results

LC fractionation of Hexane fraction from NH2 SPE

File Method Sequence Graphics Integration Calibration Report Spectra Batch  Wiew Abort  Help

JSignaIs L) Lyl | methods Ly by ) L) BIO-0IL naLYTICAL 11-0427 M ”@ i

ﬂ J|ecurrenmethod ﬂ « » D ii JSqu%%%i&§E|ﬂ©@|

Line Inj Yial Sample Name Method Name Sample Type Man... Cal Level |Sample Info | Sample Am... | ISTD Amount | Multiplier | Dilution |ECM Data File

E Integration é:? Calibration Signal ﬂﬂw Furify Q} Spectrum
ekl =SV E e o
| 13 a1 4, Sig=...-44\001-0101.5) j’g| @) S | 3 [ UGk [ (Al el L | Automatic Reference j‘

| o 2 205,28 Ref=400,100 (HEXAMES 2011-03-01 10-24-49001-0101.0)
Signalis) Displayed
2000 — 3

ek T 12

12.993
18.454

16,199
17.943
18.243
27432
28022
28279
28.571
wE
20747

17 645
15 965
19,386
19,81
20,699

—h
N
ﬁf
Ol
»
D R EE [® (sl 2 ed e v |

15.372
30.224

o
e =} w
P~ oo 2
1 B g HE 8
1000 - So o o+ o
5 @ S o e TiTLE
] o 5 @ S
i Iz G 2 oL
o B i A
o g in)
j ? 4 o o
500 — + 24 5
g o T @ PR
mon 2
= R i oo oS @ B e
4 o =] T oo o~ o En
[y =) =
g + =
i o
v ot
T

» |G T

| Ready | Start=(29,9678,-149,07); End=(22,9053,3281.76)

EStartl I@ Instrument 1 {offline)... g« @a‘ 5:42 PM



10% 40%
Morbidity Morbidity



SPE C-18

Bio-oil at 500° C

| , -m raction -

!
C-18

|
F1 AcN/H,O 1:4
F2 AcN
F3 MeOH
F4 Acetone
F5 Isopropanol
F6 DCM

F7 Hexane

11
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COMMENTS AND FUTURE WORK

—The ESP-DCM fraction from the bio-oil collected at 500° C
from ESP is active

—Hexane fraction of ESP-DCM bio-o01l showed higher activity
compared to others when NH2 SEP cartridge was rinsed with
different mobile phases

—AcN fraction of ESP-DCM bio-o01l showed higher activity
compared to others when C-18 SEP cartridge was rinsed
with different mobile phases

—Active fractions from the NH2 SPE were further
fractionated into 6 fractions with LC. F5 and F6 showed
morbidity against CPB

—Fractions collected from LC are currently evaluated by LC-
MS and GC-MS
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