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5.        SONUÇLAR 
 

Enerji ekonomik ve sosyal kalkınma için en önemli faktörlerdendir. Artan nufüs, 

şehirleşme, sanayileşme ve refah artınca enerjiye talep de arttmaktadır. Fosil yakıtların 

dünyada yoğun kullanımı nedeniyle oluşan küresel ısınma ve iklim değişiklikleri 

olumsuzluklarından kurtulmak veya onları minimize etmek amacıyla fosil yakıtlar yerine 

yenilenebilir bir enerji kaynağı olan biyokütleden biyoyakıt elde edilmesi konusunda tüm 

dünyada yoğun bilimsel çalışmalar devam etmektedir. Temel biyokütle kaynakları: 

tarımsal kalıntılar ve atıklar (saman, hayvan gübresi, vb.), orman ve orman atıkları, 

belediye katı atıkları (BKA) ve kalıntıların organik kısımları, kanalizasyon atıkları, 

endüstriyel kalıntılar (yiyecek ve kağıt endüstrilerinden), otsu veya odunsu lignoselülozik 
bitkiler. Atıkların enerjiye dönüşümünün en temel hedefi atıkları azaltma ve hava, yer ve 

yeraltı sularının atıklardan dolayı kirlenmesini önlemek ve zararlı gazları azaltmaktır. 
 
Bu amaçla termokimyasal dönüşüm yöntemi (piroliz veya hızlı piroliz) her türlü 

atığı enerjiye dönüştürmek için ideal bir yöntemdir. Bu çalışmada, park-bahçe, kağıt-
karton ve mutfak atıklarından hızlı piroliz yöntemi ve laboratuvar ölçeğindeki deney 

düzeneği ile atıklardan biyoyakıt (biyoyağ) üretimi gerçekleştirilmiştir. Deneylerde 

biyokütle partikül büyüklüğü, sıcaklık, reaksiyon süresi ve katalizör gibi değişik 

parametrelerin piroliz ürün verimleri ve biyoyağ kalitesine etkileri incelenmiştir. 

Çalışmanın sonuçlarına göre, deneylerde en etkin parametrelerin sıcaklık ve reaksiyon 

süresi olduğu gözlenmiştir. Partikül büyüklüğü orta, 0.5-1mm ve sıcaklık 500oC ve piroliz 
süresi 15 dakika olan deneylerde biyoyağ veriminin en yüksek olduğu gözlenmiştir. 

Ayrıca, zeolit ve Pt katalizörleri kullanılarak yapılan deneyde biyoyağ veriminin arttığı 

gözlenmiştir. En küçük partikül boyutunda ve en yüksek sıcaklıklarda biochar miktarı 

artmıştır. Kalsit ve Pd katalizörleri kullanılarak yapılan deneylerde biochar veriminin 

arttığı görülmüştür. 
 

Çalışma sonunda elde edilen biyoyağın kalite veya bileşenlerini incelemek için GC-MS 
analizleri gerçekleştirilmiştir. Analizlere göre levoglucosan, sellülozlu bileşen, yüksek 

miktarda bulunmaktadır ve bunun nedeni kağıt ve bahçe atıkları gibi sellülozlu 

partiküllerdir. Allose bir şeker türü, diğer yüksek miktarda bulunan bileşenlerdendir. 

Heptanoik asid, butrik asid ve diğer asidlerde yüksek rakamlar ile deney sonucunda 

gözükmektedir. Literatüre göre hızlı piroliz çalışmalarında kullanılan biyokütlenin %75’e 

varan oranlarda biyoyağa dönüşmesi beklenmektedir. Ancak, bu çalışmada bu oran %42 

oranında kalmıştır. Hızlı piroliz sistemindeki sızdırmazlık sorunu veya reaktör 

içerisindeki O2 varlığı, literatür değerleri ile araştırma sonuçları arasındaki farkın sebebi 

olabileceği düşünülmektedir. Ayrıca, hızlı piroliz deney düzeneğinde piroliz buharının 

reaktör çıkışı ile yoğuşturucu arasında yoğunlaşması sonucu elde edilen katı, sıvı veya 

gaz ürünlerin beklenenden farklı verimlere sahip olduğu düşünülmektedir. Ayrıca, 

taşıyıcı gaz olarak kullanılan azot gazının hızlı piroliz sistemine verilmeden önce ön 

ısıtma işlemine tabi tutulması da, hızlı piroliz sistemindeki dönüşümü olumsuz etkilediği 

tahmin edilmektedir. Konu ile ilgili gelecekte yapılacak çalışmalarda, deney düzeneğinin 

daha da geliştirilerek veya düzeneğin otomasyonu sağlanarak, insan kaynaklı hataların 

minimize edilmesi suretiyle biyokütlenin gerçeğe yakın oranda katı, sıvı ve gaz ürünlere 

dönüştürülmesi sağlanabilecektir. 
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Deney 1. Biyoyağ örneklerinin GC-MS analizi. 
Örnek  Kimyasal Bileşik Alan 
H4 2-cyclopenten-1-one, 1h-imidazole, 1-methyl 3.79 

2-hepten-1-ol, cis-hept-2-enol 3.07 
1-aminoisopropane-1-carxylic acid-d3, acetic acid, acetate, 
ethanoic acid, acetasol, hydrazine, 1,1-dimethyl, as-
dimethylhydrazine, dimazin, dimazine  

8.04 

furfural 5.61 
2-cyclopenten-1-one, 3-methyl, 1-methyl-1-cyclopenten-3-
one, 2-cyclopenten-1-one, 2-methyl, 3-methyl-2-
cyclopenten-1-one 

4.57 

1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-
hydroxy-3-methyl 

3.08 

1, 4:3, 6-dianhydro-alpha-d-glucopyranose, 3-
aminopiperidin-2-one, ethyl cyclopropanecarboxylate 

2.44 

3-pyridinol, 4-pyridinol 2.22 
2-furancarboxaldehyde, 5-hydroxymethyl, 4-mercaptophenol 2.13 
1,2-benzenediol, resorcinol 3.74 
d-allose, 1,6-anhydro-beta-d-glucopyranose (levoglucosan) 22.5 

H5 1,1-dimethyl-2-oxydrazine, methanamine, n-methyl-n-
nitroso, 2nno, dimethylamine, n-nitroso-urea, metylurea, 
monomethylurea, n-methylurea 

2.19 

 2-cyclopenten-1-one, 1h-imidazole, 1-methyl 3.70 
1-hydroxy-2-butanone, 2-butanone-1-hydroxy-1-
cyanoethylideneformamide, 1-cyanovinylformamide 

2.90 

acetic acid, acetate, ethanoic acid, acetasol, hydrazine, 1,1-
dimethyl, as-dimethylhydrazine, dimazin, dimazine 

9.10 

furfural 5.91 
2-cyclopenten-1-one, 3-methyl, 1-methyl-1-cyclopenten-3-
one, 3-methyl-2-cyclopentenone 

4.98 

2-furancarboxaldehyde, 5-methyl-2-furancarboxaldehyde, 5-
methyl-imidazole, 1,4,5-trimethyl 

2.07 

butanoic acid, butanoate, butyrate, butyric acid, n-butanoic 
acid, n-butyric acid 

2.45 

1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-
haydroxy-3-methyl 

3.42 

phenol, 2-methylpyrazine, methyl-2-pyrolyl ketone, 2-
acetylpyrrole  

2.36 

1, 4:3, 6-dianhydro-alpha-d-glucopyranose, 3-
aminopiperidin-2-one, ethyl cyclopropanecarboxylate 

2.16 

3-pyridinol, 4-pyridinol 2.22 
2-furancarboxaldehyde, 5-hydroxymethyl, 2-fluorobenzyl 
alcohol 

2.65 

bi-1,4,7,10,13,16-hexaoxacyclononadecane, 1-1-
bi(3,6,9,12,15,18-hexaoxacyclonanodecane), tetraethylene 
glycol monododecyl ether, tetraethylene glycol mono-n-
dodecyl ether, 3,6,9,12-tetraoxatetracosan-1-ol 

2.26 
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1,2-benzenediol 5.29 
1,2-benzenediol, 4-methyl 3.40 
beta-d-glucopyranose, 1,6-anhydro, anhydro-d-mannosan, 
levoglucosan, 1,6anhydro-beta-d-glucopyranose-d-allose, 
beta-d-allose, hexose, 3,4-altrosan 

14.8 

 
  
Deney 1. Biyoyağ örneklerinin GC-MS analizi - (Devam). 

Örnek Kimyasal Bileşik Alan 
H6 1,1-dimethyl-2-oxohydrazine, methanamine, n-methyl-n-nitroso, 

dimethylamine, n-nitroso-nitroso dimethylamine, urea, methylurea, 
monomethylurea, n-methylurea 

2.37 

2-cyclopenten-1-one, 1h-pyrazole, 3-methyl 4.40 
1-cyanoethylideneformamide, n-1-cyanoethenyl, 1-
cyanovinylformamide, 1-hydroxy-2-butanone 

3.37 

acetic acid, acetate, ethanoic acid, acetasol, hydrazine, 1,1-
dimethyl, as-dimethylhydrazine, dimazin, dimazine 

9.14 

Furfural, 3-furaldehyde 6.69 
2-cyclopenten-1-one, 3-methyl, 1-methyl-1-cyclopenten-3-one, 2-
methyl, 3-methyl-2-cyclopenten-1-one 

5.29 

2-furancarboxaldehyde, 5-methyl 2.18 
butanoic acid, butanoate, butyrate, butyric acid, n-butanoic acid, n-
butyric acid  

2.14 

1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-hydroxy-
3-methyl 

3.87 

Phenol, 2-methylpyrazine, methyl-2-pyrrolyl ketone, 2-acetyl 
pyrrole 

2.85 

1, 4:3, 6-dianhydro-alpha-d-glucopyranose, 3-aminopiperidin-2-
one, ethyl cyclopropanecarboxylate 

2.87 

3-pyridinol, 4-pyridone 2.72 
2-furancarboxaldehyde, 5-hydroxymethyl, pyridine, 2-fluoro 2.45 
1,2-benzenediol, resorcinol 5.76 
1,2-benzenediol, resorcinol, 4-methyl 3.58 

H7 nitroso dimethylamine, urea, methylurea, monomethylurea, n-
methylurea, 1,1-dimethyl-2-oxohydrazine, methanamine, n-
methyl-n-nitroso, n-nitroso  

2.42 

2-cyclopenten-1-one, 1h-pyrazole, 3-methyl 4.78 
2-hepten-1-ol, cis-hept-2-enol, 3-heptenyl acetate, 3-hepten-1-ol, 3-
hepten-1-ol aceate, 3-hepten-1-yl aceate 

3.70 

acetic acid, acetate, ethanoic acid, acetasol, methylethyl ether, 
hydrazine, 1,1-dimethyl, as-dimethylhydrazine, dimazin, dimazine 

8.90 

2-furancarboxaldehyde, alpha-furole, 2-formylfuran, 2-
furaldehyde, furan-3-carboxyaldehyde 

5.68 

2-cyclopenten-1-one, 3-methyl, 1-methyl-1-cyclopenten-3-one, 2-
methyl, 3-methyl-2-cyclopenten-1-one, propanoic acid, propanoate, 
propionate 

5.50 

2-furancarboxaldehyde, 5-methyl 2.52 
butanoic acid, pentanoic acid 2.24 
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1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-hyadoxy-
3-methyl 

2.37 

phenol, 2-methylpyrazine, 2-methyl-2-pyrrolyl ketone, 2-acetyl 
pyrrole  

2.80 

1, 4:3, 6-dianhydro-alpha-d-glucopyranose, 3-aminopiperidin-2-
one, cyclopropanecarboxamide, n-2-methylpyropyl 

2.03 

1,2-benzenediol, phenol, 2-methylcarbamate 4.88 
1,4,7,10,13,16-hexaoxacyclooctadecane, 1,4,7,10,13,16-
hexanoxacyclooctadecane 

3.45 

d-allose, 1,6-anhydro-beta-d-talopyranose, beta-d-allose, hexose, 
beta-d-glucopyranose, anyhdro-d-mannosan, levoglucosan, 1,6-
anhydro-beta-d-glucopyranose 

12.98 

 

 

  Deney 1. Biyoyağ örneklerinin GC-MS analizi - (Devam). 
Örnek Kimyasal Bileşik Alan 
H8 1,1-dimethyl-2-oxohydrazine, methanamine, n-methyl-n-nitroso, 

2nno, dimethylamine, n-nitroso-urea, metylurea, monomethylurea, 
n-methylurea 

2.15 

2-cyclopenten-1-one, 1h-imidazole, 1-methyl 4.19 
3-heptenyl acetate, 3-hepten-1-ol, acetate, 3-hepten-1-ol acetate, 3-
heptel-1-yl acetate, 3-heptenyl acetate 

3.08 

acetic acid, acetate, ethanoic acid, acetasol, hydrazine, 1,1-dimethyl, 
as-dimethylhydrazine, dimazin, dimazine 

8.48 

2-furancarboxaldehyde, alpha-furole, 2-formylfuran, 2-furaldehyde, 
2-formylfuran-3-carboxaldehyde 

4.65 

2-cyclopenten-1-one, 3-methyl, 1-methyl-1-cyclopenten-3-one, 3-
methyl-2-cyclopentenone 

4.89 

2-furancarboxaldehyde, 5-methyl 2.29 
butanoic acid, butanoate, butyrate, butyric acid, n-butanoic acid, n-
butyric acid 

2.29 

1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-haydroxy-
3-methyl 

2.67 

phenol, 2-methylpyrazine, methyl-2-pyrolyl ketone, 2-acetyl pyrrole  2.97 
1,2-benzenediol, resorcinol 4.76 
1,2-benzenediol, 4-methyl, 3,4-dihydroxytoluene, homocatechol, 
homopyrocatechol 

2.22 

d-allose, beta-d-allose, hoxose, 3,4-altrosan, beta-d-glucopyranose, 
1,6-anhydro, anhydro-d-mannosan, levoglucosan, 1,6-anhydro-beta-
d-glucopyranose 

17.0
5 

H9 urea, methyl, methylurea, monomethylurea, n-methylurea, 1,1-
dimethyl-2-oxohydrazine, methanamine, n-methyl-n-nitroso, 
dimethylamine, n-nitroso-nitroso dimethylamine 

2.06 

2-cyclopenten-1-one, 1h-imidazole, 1-methyl 3.46 
1-hydroxy-2-butanone, 2-butanone-1-hydroxy-1-
cyanoethylideneformamide, 2,4-hexadienal 

2.62 
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acetic acid, acetate, ethanoic acid, acetasol, hydrazine, 1,1-dimethyl, 
as-dimethylhydrazine, dimazin, dimazine, thiirane, 2,3-
dihydrothiirene, aethylensulfid, epithioethane 

7.68 

furfural, 3-furaldehyde 5.65 
propanoic acid, propanoate, propionate, propionic acid, 
carboxyethane, ethanecarboxylic acid 

3.97 

2-cyclopenten-1-one, 2-hydroxy-3-methyl, 1,2-cyclopentanedione, 
3-methyl-2-cyclopenten-1-one 

2.37 

1,4,7,10,13,16-hexaoxacyclooctadecane, 1,4,7,10,13,16-
hexanoxacyclooctadecane 

2.17 

1,2-benzenediol, benzene 1,2-diol, 1,2-dihydroxybenzene, 
pyrocatechol, o-benzenediol, o-dihydroxybenzene 

9.40 

1,4,7,10,13,16-hexaoxacyclooctadecane, 1,4,7,10,13,16-
hexanoxacyclooctadecane 

3.78 

1,4,7,10,13,16-heptaoxacyclohenicosane, 21-krone-7, 
1,4,7,10,13,16-hexaoxacyclooctadecane 

3.28 

d-allose, beta-d-allose, hoxose, 1,6-anhydro-beta-d-talopyranose, 
beta-d-glucopyranose, 1,6-anhydro, anhydro-d-mannosan, 
levoglucosan, 1,6-anhydro-beta-d-glucopyranose 

14.1
0 

 
 
Deney 1. Biyoyağ örneklerinin GC-MS analizi - (Devam). 

Örnek Kimyasal Bileşik Alan 
H12 urea, methylurea, monomethylurea, n-methylurea, nitroso 

dimethylamine, 1,1-dimethyl-2-oxohydrazine, methanamine, 
n-methyl-n-nitroso, n-nitroso  

2.34 

2-cyclopenten-1-one, 1h-pyrazole, 3-methyl 3.81 
1-hydroxy-2-butanone, 2-butanone, 1-hydroxy-1-
cyanoethyliedeneformamide, 1-cyanovinylformamide 

3.20 

acetic acid, acetate, ethanoic acid, acetasol, thirane,, 2,3-
dihydrothiirene, aethylensulfid, epithioethane, hydrazine, 1,1-
dimethyl, as-dimethylhydrazine, dimazin, dimazine 

9.79 

furfural, 3-furaldehyde 7.24 
2-cyclopenten-1-one, 1-methyl-1-cyclopenten-3-one, 3-
methyl-2-cyclopenten-1-one, propanoic acid, propanoate 

5.01 

2-furancarboxaldehyde, 5-methyl 2.54 
2-furanone, gamma-crotonol actone, 2-oxo-2,5-dihydrofuran, 
gamma-hydroxy crotonoic acid lactone, alpha,beta-
crotonolactone, delta,alpha,beta-butenolide, delta,alpha,beta-
butolide 

2.01 

1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-
hyadoxy-3-methyl 

3.67 

phenol, methyl-2-pyrrolyl ketone, 2-acetyl pyrrole, 2-
methylpyrazine  

2.50 

1, 4:3, 6-dianhydro-alpha-d-glucopyranose, 3-aminopiperidin-
2-one, n-2-methylpyropyl 

2.13 

3-pyridinol, 4-pyridinol 2.08 
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2-furancarboxaldehyde, 5-hydroxymethyl, 4-mercaptophenol 2.15 
1,2-benzenediol, phenol, 1-methylethoxy, methylcarbamate 3.86 
pentaethylene glycol monododecyl ether, pentaethylene glycol 
mono-n-dodecyl ether, 3,6,9,12,15-pentaoxaheptacosan-1-ol, 
lauryl alcohol tetra ethanol, 1,4,7,10,13,16-
hexaoxacyclooctadecane 

2.99 

d-allose, beta-d-allose, hexose, 3,4-altrosan, beta-d-
glucopyranose, 1,6-anhydro, anhydro-d-mannosan, 
levoglucosan, 1,6-anhydro-beta-d-glucopyranose 

 17.32 

H13 1,1-dimethyl-2-oxohydrazine, methanamine, n-methyl-n-
nitroso, 2nno, dimethylamine, n-nitroso-urea, metylurea 

2.66 

2-cyclopenten-1-one, 1h-imidazole, 1-methyl 4.40 
1-hydroxy-2-butanone, 2-butanone, 1-hydroxy-1-1-d2-
neopentyl chloride, 1-cyanoethylideneformamide 

3.54 

acetic acid, acetate, ethanoic acid, acetasol, hydrazine, 1,1-
dimethyl, as-dimethylhydrazine, dimazin, dimazine 

9.63 

2-furaldehyde, furan, 2-formylfurfural, 2-
furancarboxaldehyde, 2-furaldehyde, alpha-furole 

5.28 

2-cyclopenten-1-one, 3-methyl, 1-methyl-1-cyclopenten-3-
one, 3-methyl-2-cyclopentenone, propanoic acid, propanoate, 
propionate, propionic acid, 3-methyl-2-cyclopenten-1-one, 3-
methyl-2-cyclopentenon 

5.37 

2-furancarboxaldehyde, 5-methyl 2.51 
furfuryl alcohol, 2-methyl-2-pentenal, 2-octanol 3.06 
2-furanone, gamma-crotonolactone, 2-oxo-2, 5-dihydrofuran, 
gamma-hydroxy crotonic acid lactone, alpha,beta-
crotonolactone, delta,alpha,beta-butenolide, delta,alpha,beta-
butolide 

2.18 

1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-
hydroxy-3-methyl 

3.81 

phenol, 2-methylpyrazine, methyl-2-pyrrolyl ketone, 2-acetyl 
pyrrole 

2.23 

1, 4:3, 6-dianhydro-alpha-d-glucopyranose, 3-aminopiperidin-
2-one, ethyl cyclopropanecarboxylate 

2.46 

3-pyridinol, 4(1h)-pyridone 2.58 
1,2-benzenediol 2.75 
3,4-altrosan, beta-d-glucopyranose, 1,6-anhydro, anhydro-d-
mannosan, levoglucosan, 1,6-anhydro-beta-d-glucopyranose, 
heptanoic acid, enanthic acid, n-heptanoic acid, n-heptoic acid 

  18.3 

 

 Deney 1. Biyoyağ örneklerinin GC-MS analizi - (Devam). 
Örnek Kimyasal Bileşik Alan 
H15 nitroso dimethylamine, urea, methyl, methylurea, 

monomethylurea, n-methylurea, 1,1-dimethyl-2-oxohydrazine 
2.37 

2-cyclopenten-1-one, 1h-imidazole, 1-methyl 3.63 
1-hydroxy-2-butanone, 2-butanone-1-hydroxy-1-
cyanoethylideneformamide, 2-methyl-2,3-hexadiene 

3.06 
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1-aminosopropane-1-carboxylic acid-d3, acetic acid, acetate, 
ethanoic acid, acetasol, urea, alphadrate, aqua care 

9.12 

furfural, 3-furaldehyde 6.29 
1,2,3,4-octadecanetetrol, l-xylooctadecane-1, 2,3,4-tetrol, 
propanoic acid, propanoate, propionate, propionic acid 

4.82 

2-furancarboxaldehyde, 5-methyl 2.04 
2-furanone, gamma-crotonol actone, 2-oxo-2, 5-dihydrofuran, 
gamma-hydroxy crotonic acid lactone, alpha-furanone, 
delta,beta,gamma-butenolide, alpha,beta-crotonolactone, 
delta,alpha,beta-butenolide 

2.25 

1,2-cyclopentanedione, m-methyl-2-cyclopenten-1-one, 2-
hydroxy-3-methyl 

4.26 

phenol, 2-methylpyrazine, methyl-2-pyrrolyl ketone, a-acetyl 
pyrrole 

2.67 

1,4:3,6-dianhydro-alpha-d-glucopyranose, 3-aminopiperidin-2-
one, ethyl cyclopropanecarboxylate 

2.28 

methyl acetate, benzeneacetic acid, 4-hydroxy-3-methoxy, methyl 
ester, acetic acid, homovanillic acid 

2.03 

1,2-benzenediol, benzene-1,2-diol, 1,2-dihydroxybenzene 4.62 
d-allose, beta-d-allose, hexose, 3,4-altrosan, butanoic acid, 
butanoate, butyrate, butyric acid 

13.40 

H16 2-cyclopenten-1-one, 1h-pyrazole, 3-methyl 3.40 
3-hepten-1-ol, acetate, 3-hepten-1-yl acetate, 3-heptenyl acetate, 
1-cyanoethylideneformamide 

2.68 

1-aminoisopropane-1-carboxylic acid-d3, acetic acid, acetate, 
ethanoic acid, acetasol, hydrazine, 1,1-dimethyl, as-
dimethylhydrazine, dimazin, dimazine 

7.77 

2-furaldehyde, furan, 2-formyl-2-furancaboxaldehyde, alpha-
furole, 2-formylfuran 

4.95 

2-cyclopenten-1-one, 3-methyl-1-methyl-1-cyclopenten-3-one, 3-
methyl-2-cyclopenten-1-one 

4.07 

1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-
hydroxy-3-methyl 

2.77 

phenol, 2-methylpyrazine, methyl-2-pyrrolyl ketone, 2-acetyl 
pyrrole 

3.02 

2,6-dichlorobenzyl, 1,4,7,10,13,16-hexaoxacyclooctadecane 7.84 
1,2-benzenediol, resorcinol 6.70 
2-hydroxyethoxy, ethyl acetate, 2-acetyloxyethoxy 7.49 
2-hydroxyethoxy, ethyl acetate, 2,7-diethyl-1-benzothiophene, 2-
propenenitrile, 2-chloro, acrylonitrile 

4.81 

d-allose, beta-d-allose, hexose, 1,6-anhydro-beta-d-talopyranose, 
beta-d-glucopyranose, 1,6-anhydro, anhydro-d-mannosan, 
levoglucosan, 1,6-anhydro-beta-d-glucupyranose  

9.04 

   

Deney 1. Biyoyağ örneklerinin GC-MS analizi - (Devam). 
Örnek Kimyasal Bileşik Alan 



EKLER                                                                                          Mona FARDINPOOR 

38 
 

H17 1,1-dimethyl-2-oxohydrazine, methanamine, n-methyl-n-
nitroso, 2nno, dimethylamine, methyl, metylurea, 
monomethylurea, n-methylurea 

2.52 

2-cyclopenten-1-one, 1h-pyrazole, 3-methyl 5.00 
2-hepten-1-ol, cis-hept-2-enol 3.67 
acetic acid, acetate, ethanoic acid, acetasol methyl ether, 
hydrazine, 1,1-dimethyl, as-dimethylhydrazine, dimazin, 
dimazine 

10.03 

furfural, 3-furaldehyde 6.24 
3-methyl-2-cyclopenten-1-one, 3-methyl-2-cyclopentenon 
propanoic acid, propanoate, propionate, propionic acid 

5.59 

2-furancarboxaldehyde, 5-methyl 2.59 
butanoic acid, butanoate, butyrate, butyric acid, n-butanoic acid, 
n-butyric acid 

2.27 

furfuryl alcohol, 2-methyl-2-pentenal, 2-octonal  2.44 
1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-
hydroxy-3-methyl 

3.53 

phenol, 2-methylpyrazine, methyl-2-pyrrolyl ketone, 2-acetyl 
pyrrole 

3.57 

1,4:3,6-dianhydro-alpha-d-glucopyranose, 3-aminopiperidin-2-
one, ethyl cyclopropanecarboxylate 

2.19 

1,2-benzenediol, resorcinol 7.93 
1,2-benzenediol, 4-methyl, dihydroxytoluene, homocatechol, 
homopyrocatechol 

3.56 

d-allose, beta-d-allose, hoxose, 3,4-altrosan, beta-d-
glucopyranose, 1,6-anhydro, anhydro-d-mannosan, 
levoglucosan, 1,6-anhydro-beta-d-glucopyranose 

10.41 

H18 urea, methyl, methylurea, monomethylurea, n-methylurea, 
nitroso dimethylamine, 1,1-dimethyl-2-oxohydrazine, 
methanamine, n-methyl-n-nitroso, dimethylamine, n-nitroso 

2.68 

2-cyclopenten-1-one, 1h-pyrazole, 3-methyl 4.43 
1-hydroxy-2-butanone, 2-butanone-1-hydroxy-1-
cyanoethylideneformamide 

3.51 

1-aminoisopropane-1-carboxylic acid-d3, acetic acid, acetate, 
ethanoic acid, acetasol urea, alphadrate, aqua care 

10.28 

2-furaldehyde, furan, 2-formyl-2furancarboxaldehyde, alpha-
furole, 2-formylfuran 

5.88 

2-cyclopenten-1-one, 3-methyl-2-cyclopenten-1-one, 1-methyl-
1-cyclopenten-3-one, propanoic acid, propanoate, propionate, 
propionic acid 

5.45 

2-furancarboxaldehyde, 5-methyl 2.35 
butanoic acid, butanoate, butyrate, butyric acid, n-butyric acid 2.19 
1,2-cyclopentanedione, m-methyl-2-cyclopenten-1-one, 2-
hydroxy-3-methyl 

3.49 

phenol, 2-methylpyrazine, methyl-2-pyrrolyl ketone, 2-acetyl 
pyrrole 

3.55 



EKLER                                                                                          Mona FARDINPOOR 

39 
 

1,4:3,6-dianhydro-alpha-d-glucopyranose, 3-aminopiperidin-2-
one, ethyl cyclopropanecarboxylate 

2.11 

1,2-benzenediol 3.95 
1,6-anhydro-beta-d-talopyranose, 3,4-altrosan, beta-d-
glucopyranose, 1,6-anhydro, anhydro-d-mannosan, 
levoglucosan, 1,6-anhydro-beta-d-glucopyranose 

13.98 

 
 
 Deney 1. Biyoyağ örneklerinin GC-MS analizi - (Devam). 

Örnek Kimyasal Bileşik Alan 
H19 nitroso dimethylamine, 1,1-dimethyl-2-oxohydrazine, 

methanamine, n-methyl-n-nitroso, n-nitrosodimethylamine 
2.76 

2-cyclopenten-1-one, 1h-imidazole, 1-methyl 3.86 
1-hydroxy-butanone,, 2-butanone, 1-haydroxy propane, 2-bromo-
2-methyl, tert-butyl-bromide, 3-hepten-1-ol 

3.34 

1-aminoisopropane-1-carboxylic acid-d-3, acetic acid, acetate, 
ethanoic acid, acetasol urea, alphadrate, aqua care 

10.3
8 

furfural, 3-furaldehyde 7.85 
propanoic acid, propionic acid, carboxyethane, ethanecarboxylic 
acid 

5.17 

2-furancarboxaldehyde, 5-methyl 2.16 
furfuryl alcohol, 2-methyl-2-pentenal, 2-octonal 2.35 
2-furanone, gamma-crotonol actone, 2-oxo-2,5-dihydrofuran, 
gamma-hydroxy crotonoic acid lactone 

2.52 

2-cyclopenten-1-one, 2-hydroxy-3-methyl-1,2-
cyclopentanedione, 3-methyl-2-cyclopenten-1-one 

4.55 

1,4:3,6-dianhydro-alpha-d-glucopyranose, 3-aminopiperidin-2-
one, cyclopropanecarboxamide, n-2-methylpropyl 

3.21 

3-pyridinol, 3-hydroxypyridine, beta-hydroxypyridine, 3-
oxopyridine, pyridin-3-ol, sodium-pyridin-3-olate 

2.65 

2-furancarboxaldehyde, 5-(hydroxymethyl), 4-mercaptophenol 4.20 
1,2-benzenediol, resorcinol 5.24 
octaethylene glycol, 1,4,7,10,13-pentaoxacyclopentadecane, 
1,4,10,13-pentaoxacyclopentadecane, 15-crown 

2.25 

H21 
 
 
 
 

2-cyclopenten-1-one, 1h-pyrazole, 3-methyl 3.24 
formamide, n-cyanovinylforamide, 1-cyanoethylideneformamide, 
1-hydroxy-2-butanone, 2-butanone, 1-hydroxy 

2.78 

acetic acid, acetate, ethanoic acid, acetasol urea, alphadrate, aqua 
care, thiirane, 2,3-dihydrothiirene, epithioethane 

8.07 

furfural 5.79 
propanoic acid, propionic acid, carboxyethane, ethanecarboxylic 
acid, propanoate, propionate 

4.50 

furfuryl alcohol, 2-methyl-2-pentenal, 2-octanol 2.87 
2-furanone, gamma-crotonol actone, 2-oxo-2,5-dihydrofuran, 
gamma-hydroxy crotonoic acid lactone 

2.54 
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1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-
hydroxy-3-methyl-2-cyclopenten-1-one 

4.44 

2,3-anhydro-d-mannosan, cyclopentanecarboxylic acid, 4-
hexadecyl ester, cyclobutyl ester 

3.52 

1,4:3,6-dianhydro-alpha-d-glucopyranose, 3-aminopiperidin-2-
one, cyclopropanecarboxamide, n-2-methylpropyl 

2.98 

3-pyridinol, 3-hydroxypyridine, beta-hydroxypyridine, 3-
oxopyridine, pyridine-3-ol, sodium pyridine-3-olate 

2.57 

2-furancarboxaldehyde, 5-(hydroxymethyl), 4-mercaptophenol 3.89 
2-butanone, 3-(phenylthiol), 3-(phenylsulfanyl)-2-butanone, 
benzeneacetic acid, 4-hydroxy-3-methoxy 

2.88 

1,2-benzenediol 4.71 
Methyl-beta-d-ribopyranoside, phosphate trimester, beta-d-
ribopyranoside, methyl, phosphite triester 

2.36 

 
 
Deney 1. Biyoyağ örneklerinin GC-MS analizi - (Devam). 
Örnek Kimyasal Bileşik Alan 
H22 2-cyclopenten-1-one, 1h-imidazole, 1-methyl 2.55 

acetic acid, acetate, ethanoic acid, acetasol, hydrazine, 1,1-
dimethyl, as-dimethylhydrazine, dimazin, dimazine 

4.59 

furfural, 3-fualdehyde 3.61 
2-cyclopenten-1-one, 3-methyl-2-cyclopenten-1-one, 1-methyl-1-
cyclopenten-3-one, propanoic acid, propanoate, propionate, 
propionic acid 

2.92 

1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-hydroxy-
3-methyl 

2.03 

ethoxy ethanol, octaethylene glycol, 3,6,9,12,15,18,21-
heptaoxatricosane-1-23-diol  

7.01 

1,2-benzenediol 4.81 
ethoxy ethanol, octaethylene glycol, 3,6,9,12,15,18,21-
heptaoxatricosane-1-23-diol 

6.01 

ethoxy ethanol, 2,7-diethyl-1-benzothiophene, 2,7-diethyl-1-
thiaindene 

7.16 

2,7-diethyl-1-benzothiophene, 2,7-diethyl-1-thiaindene, ethoxy 
ethyl acetate 

2.22 

ethoxy ethyl acetate 13.2
1 

ethoxy ethyl acetate 16.6 

H23 2-cyclopenten-1-one, 1h-pyrazole, 3-methyl 3.71 
3-heptenyl acetate, 3-hepten-1-ol acetate, 1-hydroxy-2-butanone, 2-
butanone, 2-hydroxy 

2.95 

acetic acid, acetate, ethanoic acid, acetasol, hydrazine, 1,1-
dimethyl, as-dimethylhydrazine,     
dimazin, dimazine 

8.40 

furfural, 1h-pyrazole, 3,5-dimethyl 6.74 
2-cyclopenten1-one, 1-methyl-1-cyclopenten-3-one, 3-methyl-2-
cyclopenten-1-one, 3- 
methyl-2-cyclopentenon 

5.12 

2-furancarboxyaldehyde, 5-methyl 2.25 
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furfuryl alcohol, 2-methyl-2-pentenal, 2-octanol 2.50 
2-cyclopenten-1-one, 2-hydroxy-3-methyl, 1,2-cyclopentanedione, 
3-methyl-2-cyclopenten- 
1-one 

3.65 

phenol, 2-methylhydrazine, methyl-2-pyrrolyl ketone, 2-acetyl 
pyrrole 

2.35 

1,4:3,6-dianhydro-alpha-d-glucopyranose, 1-beta-d-ribofuranosyl-
1,2,4-triazole-3- 
carboxylic acid 

4.69 

3-pyridinol, pyridin-3-ol, sodium-pyridin-3-olate, beta-
hydroxypyridine, 3-hydroxypyridine,  
3-oxopyridine,  

4.86 

ethoxy ethanol   8.11 
2-furancarboxaldehyde, 5-(hydroxymethyl), 4-mercaptophenol   4.40 
1,2-benzenediol   4.44 

 

 

Deney 1. Biyoyağ örneklerinin GC-MS analizi - (Devam). 
Örnek Kimyasal Bileşik Alan 
H24 1,1-dimethyl-2-oxohydrazine, methanamine, n-methyl-n-nitroso, 2nno, 

n-nitroso, urea, methyl, n-methylurea 
2.43 

2-cyclopenten-1-one, 1h-imidazole, 1-methyl 4.02 
2-hepten-1-ol, cis-hept-2-enol 3.25 
acetic acid, acetate, ethanoic acid, acetasol, hydrazine, 1,1-dimethyl, as-
dimethylhydrazine, dimazin, dimazine 

9.22 

furfural 7.28 
3-methyl-2-cyclopenten-1-one, 3-methyl-2-cyclopentenon, 1-methyl-1-
cyclopenten-3-one, 3-methyl-2-cyclopentenone, propaonic acid, 
propanoate, propionate, propionic acid 

5.67 

2-furancarboxyaldehyde, 5-methyl 2.28 
furfuryl alcohol, 2-methyl-2-pentenal, 2-octanol 2.52 
1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-hydroxy-3-
methyl 

4.18 

phenol, 2-methylpyrazine, methyl-2-pyrrolyl ketone, 2-acetyl pyrrole 3.00 
2h-pyran-2,4(3h)-dione, 3-acetyl-6-methyl, hexenoic acid, 2-acetyl-5-
hydroxy-3-oxo, 2,4-dioxo-6-acetyl-6-methyl-2,3-dihydropyran, 
isovanillic acid, benzoic acid 

2.98 

1,4:3,6-dianhydro-alpha-d-glucopyranose, 3-aminopiperidin-2-one, 
ethyl cyclopropanecarboxylate 

2.98 

3-pyridinol, pyridine-3-ol, sodium pyridine-3-olate, beta-hydropyridine, 
3-hydroxypyridine, 3-oxopyridine 

2.62 

2-furancarboxaldehyde, 5-(hydroxymethyl), 4-mercaptophenol 2.48 
1,2-benzenediol 8.88 
octaethylene glycol, 1,2-benzenediol, 3,4-dihydroxytoluene, 
homocatechol, homopyrocatechol  

2.12 

octaethylene glycol, ethoxy ethanol, 1,4,7,10,13,16-
hexaoxacyclooctadecane  

2.14 
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H25 nitroso dimethylamine, 1,1-dimethyl-2-oxohydrazine, n-methyl-n-
nitroso, 2nno, urea, methylurea, n-methylurea 

2.66 

2-cyclopenten-1-one, 1h-imidazole, 3-methyl 4.60 
3-hepten-1-ol, acetate, 3-hepten-1-yl acetate, 3-heptenyl acetate, 1-
hydroxy-2-butanone, 2-butanone, 1-hydroxy 

3.54 

1-aminoısopropane-1-carboxylic acid-d3, acetic acid, acetate, ethanoic 
acid, acetasol, hydrazine, 1,1-dimethyl, as-dimethylhydrazine, dimazin, 
dimazine 

10.16 

furfural, 3-furaldehyde 7.40 
2-cyclopenten-1-one, 1-methyl-1-cyclopenten-3-one, 3-methyl-2-
cyclopenten-1-one, propanoic acid, propanoate, propionate, propionic 
acid 

5.62 

2-furancarboxaldehyde, 5-methyl 2.44 
butanoic acid, butyric acid, n-butanoic acid, n-butyric acid, butanoate, 
butyrate 

2.37 

furfuryl alcohol, 2-methyl-2pentenal, 2-octanol 2.14 
1,2-cyclopentanedione, 3-methyl-2-cyclopenten-1-one, 2-hydroxy-3-
methyl 

3.65 

phenol, 2-methylpyrazine, methyl-2-pyrrolyl ketone, 2-acetyl pyrrole 3.27 
1,2-benzenediol, resorcinol 7.37 
d-allose, beta-d-allose, hexose, beta-d-glucopyranose, 1,6-anhydro, 
anhydro-d-mannosan, levoglucosan, 1,6-anhydro-beta-d-
glucopyranose, octanoic acid, ammonium caprylate, ammonium 
octanoate, calcium octanoate 

11.05 

 
 
 
  Deney 1. Biyoyağ örneklerinin GC-MS analizi - (Devam). 
Örnek Kimyasal Bileşik Alan 
H26 2-cyclopenten-1-one, 1h-pyrazole, 3-methyl 3.67 

2-hepten-1-ol, cis-hept-2-enol 2.85 
acetic acid, acetate, ethanoic acid, acetasol, hydrazine, 1,1-dimethyl, as-
dimethylhydrazine, dimazin, dimazine 

5.51 

furfural, 1h-pyrazole, 3,5-dimethyl 5.69 
2-cyclopenten1-one, 1-methyl-1-cyclopenten-3-one, 3-methyl-2-
cyclopenten-1-one, 3-methyl-2-cyclopentenon 

3.87 

2-furancarboxyaldehyde, 5-methyl 2.19 
furfuryl alcohol, 2-methyl-2-pentenal, 2-octanol 2.28 
phenol, methyl-2-pyrrolyl ketone, 2-acetyl pyrrole, 2-methylpyrazine 2.28 
1,4:3,6-dianhydro-alpha-d-glucopyranose, 1-beta-d-ribofuranosyl-
1,2,4-triazole-3-carboxylic acid 

2.36 

3-pyridinol, pyridin-3-ol, sodium-pyridin-3-olate, beta-
hydroxypyridine, 3-hydroxypyridine, 3-oxopyridine 

2.99 

ethoxy ethyl acetate, 2,7-diethyl-1-benzothiophene, 2,7-diethyl-1-
thiaindene 

6.29 

2-furancarboxaldehyde, 5-(hydroxymethyl), 2-furaldehyde 15.3 
Ethoxy ethyl acetate 6.36 
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1,2-benzenediol 5.15 
H27 1,1-dimethyl-2-oxohydrazine, methanamine, n-methyl-n-nitroso, 2nno, 

n-nitroso, urea, methyl, n-methylurea 
2.29 

2-cyclopenten-1-one, 1h-imidazole, 1-methyl 3.79 
1-hydroxy-2-butanone, 2-butanone, 1-haydroxy-1-
cyanoethylideneformamide, 2-methyl-2,3-hexadiene 

3.00 

1-aminoisopropane-1-carboxylic acid-d3, acetic acid, acetate, ethanoic 
acid, acetasol, urea, aqua care 

8.83 

furfural 6.40 
2-cyclopenten-1-one, 1-methyl-1-cyclopenten-3-one, 3-methyl-2-
cyclopenten-1-one 

4.73 

2-furancarboxyaldehyde, 5-methyl 2.06 
2-cyclopenten-1-one, 2-hydroxy-3-methyl-1,2-cyclopentanedione, 3-
methyl-2-cyclopenten-1-one 

3.32 

phenol, 2-methylpyrazine, methyl-2-pyrrolyl ketone, 2-acetyl pyrrole 2.79 
2-furancarboxaldehyde, 5-(hydroxymethyl, 4-mercaptophenol 2.23 
1,2-benzenediol, resorcinol 10.2

1 
1,4,7,10,13-pentaoxacyclopentadecane, 15-crown-5 ether, ethoxy 
ethanol, 1,2-benzenediol, homocatechol 

2.57 

d-allose, beta-d-allose, hexose, beta-d-glucopyranose, 1,6-anhydro, 
anhydro-d-mannosan, levoglucosan, 1,6-anhydro-beta-d-
glucopyranose, 3,4-altrosan 

10.1
8 

 
 
İkinci deney grubunda farklı parametre değerleri kullanark elde edilen biyoyağın GC-MS 
analiz sonuçları aşağıda verilmiştir. 
 
Deney 2. Biyoyağ örneklerinin GC-MS analizi. 

Örnek Kimyasal Bileşik Alan 
B1 Octaethylene glycol hexagol 1,4,7,10,13,16 - 

hexaoxacyclooctadeclooctadec 
13.34 

1,4,7,10,13,16-hexaoxacylooctadeclooctadecane, 1,4,7,10,13,16 
hexaoxacylooctadeclooctadecane, 1,4,7,10,13,16-
hexaoxacylooctadeclooctadecane octaethylene glycol , ethanol 

2.77 

1,4,7,10,13,16_hexaoxacyclooctadeclooctadec , 1,4,7,10,13,16_ 
hexaoxacyclooctadeclooctadec , 1,4,7,10,13,16_ 
hexaoxacyclooctadeclooctadec, 1,4,10,13_ pentaoxacyclopentadecane , 
15_crown_5 , 15_crown_5 ether ,ethanol 

5.51 

1,4,7,10,13,16_hexaoxacyclooctadeclooctadec , 1,4,7,10,13,16_ 
hexaoxacyclooctadeclooctadec , ethanol 

9.68 

Oktaethylene glycol tricycleo [ 6.3.0.0(2,6)] undecan _ 10_ one, 
3_[(2_methoxyethoxy)methoxy]_2_methyl_ 
1,4,7,10,13,16_hexaoxacyclooctadacane 

3.95 

1,4,7,10,13,16_hexaoxacyclooctadacane, 1,4,7,10,13,16-
hexaoxacyclooctadeclooctadec, 1,4,7,10,13,16_ 

5.64 
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hexaoxacyclooctadeclooctadec, 1,4,7,10,13,16_ 
hexaoxacyclooctadeclooctadec  
Heptaethylene glycol monododecyl ether, 
3,6,9,12,15,18,21_hexaoxatritriacontan_1_01 
(2_methoxyethoxy)(trimethyl)sılane, sılane, 

(2_methoxyethoxy)trimethyl_ (2_methoxyethoxy)trimethylsilane 
15_crown_5 , 1,4,7,10,13_pentaoxacyclopentadecane, 15_crown_5 ether  
1,4,7,10,13_pentaoxacyclopentadecane , 1,4,10,13_ 
pentaoxacyclopentadecane , 15_crown_5, 15_crown_5 ether 

4.53 

18,18 _ bi_1,4,7,10,13,16_hexaoxacyclononadecane  
1,4,7,10,13,16_hexaoxacyclooctadeclooctadec, Octaethylene glycol 

5.42 

1,4,7,10,13,16_hexaoxacyclooctadacane, 1,4,7,10,13,16_ 
hexaoxacyclooctadeclooctadec, ethanol 

2.88 

1,4,7,10,13,16_hexaoxacyclooctadacane, 1,4,7,10,13,16_ 
hexaoxacyclooctadeclooctadec, 1,4,7,10,13,16_ 
hexaoxacyclooctadeclooctadec,  
18,18 _ bi_1,4,7,10,13,16_hexaoxacyclononadecane, bis 
(3,6,9,12,15,18_hexaoxacyclononadecane) ethanol 

4.65 

Ethanol,1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadec , 1,4,7,10,13,16_ 
hexaoxacyclooctadeclooctadec , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadec  

5.67 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadec , 
1,4,7,10,13_pentaoxacyclopentadecane , 
1,4,7,10,13_pentaoxacyclopentadecane , 15_crown_5 , 15_crown_5 ether 

5.54 

18,18 _ bi_1,4,7,10,13,16_hexaoxacyclononadecane, Oktaethylene 
glycol monododecyl 
ether,18_(1,4,7,10,13_pentaoxacyclohexadec_15_yl) 

8.37 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadec,1,4,7,10,13_pentaoxacyclopentadecane 
, 1,4,7,10,13_pentaoxacyclopentadecane , 15_crown_5 , 15_crown_5 
ether,ethanol 

2.35 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadec 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadec 
2_[2_[2_[2_[2_[2_[2_[2(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethox
y]ethoxy]ethoxy]ethoxy]ethanol 
2_[2_[2_[2_[2_[2_[2_[2_[2_[2(2_methoxyethoxy)ethoxy]ethoxy]ethoxy
]ethoxy]ethoxy]ethoxy]ethoxy] ethoxy]ethoxy]ethanol 

4.87 

Octaethylene glycol , 1,4,7,10,13,16_hexaoxacyclooctadacane , 
1,4,7,10,13,16_hexaoxacyclooctadacane 

2.40 

B2 Hydrazine , 1,1_dimethyl_ as_dim ethylhydrazine , dimazin , dimazine 
Asetic acid , , ethanoic acid , acetate , acetasol , Thiirane , 
2,3_dihydrothıırene , aethylensulfid , epithioethane  

7.39 
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Propanoic acid , propanoate , propionate , propinoic acid 
2_cyclopenten_1_one , 3_methyl_ 1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopenten , 3_methyl_2_cyclopenten_1_one , 
3_methyl_2_cyclopenten_1_one , 3_methyl_2_cyclopentenon 

2.88 

2,4dimethyl_2_oxazoline_4_methanol , 
2,4_dimethyl_4_hydroxymethyl_2_oxazoline , 4_oxazolemethanol, 
4,5_dihydro_2 , 4_dimethyl_ 
(2,4_dimethyl_4,5_dihydro_1,3_oxazol_4_yl)methanol , Mepivacaine 
metabolite 2_pyrrolidone_5_carboxylic acid , n_methyl,methyl ester 

2.15 

1,2_cyclopentanedione , 3_methyl_2_cyclopenten_1_one , 
2_hydroxy_3_methyl_ , 2_cyclopenten_1_one , 2_hydroxy_3_methyl_ 

2.77 

4_pyridinol ,3_ pyridinol , 3_ pyridinol 2.73 
(s)_(+)_2’,3^_dideoxyribonolactone , 
5_(hydroxymethyl)dihydro_2(3h)_furanone 
5_hydroxymethyldihydrofuran_2_one 2,3_dimethyl_undec_1_en_3_ol 

2.22 

Tricyclo[6.3.0.0.(2,6)]undecan_10_one , 
3_[(2_methoxyethoxy)methoxy]_2_methyl_ 
18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 1,1_bis 
(3,6,9,12,15,18_hexaoxacyclononadecane) silane , 
(2_methoxyetoxy)trimethyl_ (2_methoxyethoxy)(trimethyl)silane 

2.35 

Tricyclo[6.3.0.0.(2,6)]undecan_10_one , 
3_[(2_methoxyethoxy)methoxy]_2_methyl_  
İsobutyric acid , tetradecyl ester , tetradecyl 2_methylprpanoate , 

2.46 

1,2_benzenediol , 1,2_benzenediol , 1,2_benzenediol 8.68 
Hexanoxacyclooctadeclooctadec,Tricyclo[5.2.2.0(1,5)undec_8_en_11_o
ne , 4_[(2_methoxyethoxy)methoxy]_5_methyl_ , octaethylene glycol 

6.76 

18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , octaethylene glycol 
1,4,7,10,13,16_hexaoxacyclooctadacane, 
18_(1,4,7,10_tetraoxacyclotridec_12_yl)_ 

2.14 

1,5_octadiene,4,8_dibromo_3,7_dichloro_3,7_dimethyl_ , (3r , 4s , 5e , 
7s)_(_)_(3r , 4s , 5e)_4 , 8_dibromo_3 , 7_dichloro_3 , 7_dimethylocta_1 
, 5_diene 
1,4,7,10,13,16_hexaoxacyclooctadacane , ethylene oxide cyclic hexaner , 
18_crown_6 , 18_crown_6 ether 

3.42 

 1,4 benzenediol , benzene_1 , 4_diol , alpha._hydroquinone , 
beta._quinol , Resorcinol , 1,3_benzenediol  
Aipha._resorcinol , m_benzenediol 1,2_benzenediol , pyrocatechol , 
o_benzenediol , o_dihydroxybenzene 

2.15 

18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 1,1 
_bis(3,6,9,12,15,18_ hexaoxacyclooctadacane) 
1,4,7,10,13,16, 19_heptaoxacyclohenicosane , 21_krone_7 
1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadec 

2.22 

D_allose , .beta._d_allose , hexose 
.beta._d_glucopyranose,1,6_anhydro_ , anhydro_d_mannosan , 
levoglucosan ,1,6_anhydro_.beta._d_glucopyranose 
3,4_altrosan 

10.34 
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B3 Phenol , sodium phenoxide , acid e carbolique anbesol , Phenol , sodium 
phenoxide , acid e carbolique anbesol 
Phenol , carbolic acid , baker’s p and s liquid and ointment , benzenol 

3.48 

P _ cresol , M _ cresol , O _ cresol 2.50 
Oktaethylene glycol , 1,4,7,10,13,16_ hexaoxacyclooctadacane , , 
1,4,7,10,13,16_ 
hexanoxacyclooctadecane,18,18_bi_1,4,7,10,13,16_hexaoxacyclononad
ecane , 1,1 _bis(3,6,9,12,15,18_ hexaoxacyclooctadacane) 

12.84 

Oktaethylene glycol , 1,4,7,10,13,16_ hexaoxacyclooctadacane , 
1,4,7,10,13,16_ hexaoxacyclooctadacane 

2.37 

Oktaethylene glycol , 1,4,7,10,13,16_ hexaoxacyclooctadacane , 
15_crown_5 

3.48 

Oktaethylene glycol  3.75 
Oktaethylene xc dcx 
glycol,18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 
1,4,7,10,13,16_hexaoxacyclooctadacane 

4.88 

Oktaethylene glycol , 1,4,7,10,13,16_hexaoxacyclooctadacane , 
15_crown_5 

3.27 

N_ hexadecanoic acid , N_ hexadecanoic acid , N_ hexadecanoic acid 1 
hexanoxacyclooctadeclooctadecane , Oktaethylene glycol 
Silane , (2_methoxyethoxy)trimethyl_ , (2_methoxyethoxy) 
(trimethyl)silane 

7.75 

d-allose, beta-d-allose, hexose, beta-d-glucopyranose, 1,6-anhydro, 
anhydro-d-mannosan, levoglucosan, 1,6-anydro-beta-d-glucopyranose, 
3,4-altrosan 

22.68 

 
 
Biyoyağ örneklerinin GC-MS analizi - (Devam). 

Örnek Kimyasal Bileşik Alan 
B4 Phenol , 2_methylpyrazine , Methyl_2_pyrolyl ketone ; 2_acetyl 

pyrrole 
2.81 

18_(1,4,7,10,13_pentaoxacyclohexadec_15_yl)_1,4,7,10,13,16_h
exaoxacyclononadecane,18,18_bi_1,4,7,10,13,16_hexaoxacyclon
onadecane , 1,1 _bis(3,6,9,12,15,18_ hexaoxacyclooctadacane) 

3.61 

Diethylthioacetal of aldehyde, 
desoxy_isostevio,Tricyclo[5.2.2.0(1,5)]undec_8_en_11_one , 
4_[(methoxyethoxy)methoxy]_5_methyl_ 

6.34 

N_(4_methoxyphenyl)_2_hydroxyimino_acetamide , Phenol , 
2,6_dimethoxy_4_(2_propenyl)_ 
Phenol , 2,6_dimethoxy_4_(2_propenyl)_ 

4.90 

2_[2_[2_[2_[2_[2_[2_[2(2_methoxyethoxy)ethoxy]ethoxy]ethox
y]ethoxy]ethoxy]ethoxy]ethoxy]ethanol , Oktaethylene glycol, 
hexanoxacyclooctadecane 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 

6.47 

1,4,7,10,13,16_ hexaoxacyclooctadacane , , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 

4.76 
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18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 
Heptaethylene glycol monododecyl ether 
1,4,7,10,13,16_ hexaoxacyclooctadacane 

3.01 

N_hexadecanoic acid , N_hexadecanoic acid , N_hexadecanoic 
acid 

8.20 

Oktaethylene glycol , Heptaethylene glycol monododecyl ether , 
15_crown_5 

2.64 

9_octadecenoic acid , (e)_ , Oleic acid , Silane , 
(2_methoxyethoxy)trimethyl 

8.95 

1,4,7,10,13,16_ hexaoxacyclooctadacane , , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 
Heptaethylene glycol monododecyl ether , 3,6,9,12,15,18_ 
heptaoxatritriacontan_1_o1 

5.04 

B5 2_cyclopenten_1_one , 2_cyclopenten_1_one , 
1H_imidazole,1_methyl_ 

2.69 

(3E)_3_heptenyl atate 3_hepten_1_ol , acetate , 3cetate , 
3_hepten_1_ol , acetate , 3_hepten_1_ol acetate , 3_hepten_1_yl 
acetate (3E)_3_heptenyl acetate , formamide, n_(1_cyanoethenyl) 
, 1_cyanovinylformamide 

2.21 

Hydrazine , 1,1_dimethyl_ , as_dim ethylhydrazine , dimazin , 
dimazine 
Acetic acid , acetate , ethanoic acid , acetasol , Urea , (NH2)2co , 
alphandrate , aqua care 

9.38 

2_cyclopenten_1_one , 3_methyl_ , 
1_methyl_1_cyclopenten_3_one , 3_methyl_2_cyclopentenone , 
3_methyl_2_cyclopenten_1_one , 
3_methyl_2_cyclopenten_1_one , methyl_2_cyclopentanon 
Propanoic acid , propanoate , propionate , propionic acid 

4.45 

Furfuryl alcohol , 2_methyl_2_pentenal , 2_octanol 3.81 
2,4_dimethyl_2_oxazoline_4_methanol , 
2,4_dimethyl_4_hydroxymethyl_2_oxazoline , 
4_oxazolemethanol , 4,5_dihydro_2,4_dimethyl_ 
(2,4_dimethyl_4 , 5_dihydro_1,3_oxazol_4_yl)methanol 
Mepivacaine metabolite 
5_methyl_2,4_hydro_3h_pyrazol_3_one , 3h_pyrazol_3_one, 
2,4_dihydro_5_methyl_ , 
2,4_dihydro_5_methyl_3h_pyrazol_3_one , 2_pyrazolin_5_one , 
3_methyl_ 

3.71 

1,2_cyclopentanedione, 3_methyl_ , 2_cyclopenten_1_one, 
2_hydroxy_3_methyl,2_cyclopenten_1_one , 
2_hydroxy_3_methyl 

3.96 

Phenol , Methyl_2_pyrrolyl ketone , 2_acetyl pyrrole 2.84 
1,2_benzenediol , 1,2_benzenediol , Octanoic acid , 
0_hydroxyphenyl ester 

4.33 

1,2_benzenediol , 4_methyl_ , 1,2_benzenediol , 4_methyl_ , 
1,2_benzenediol , 4_methyl_ 

2.30 



EKLER                                                                                          Mona FARDINPOOR 

48 
 

D_allose , 1,6_anhydro_ , beta._d_glucopyranose (levoglucosan) 
, 1,6_anhydro_ , beta._d_glucopyranose (levoglucosan) 

12.18  

B6 Pyridine , Pyridine , 3_hexen_1_yne , (E)_ 2.30 
2_cyclopenten_1_one , 2_cyclopenten_1_one , 
1H_imidazole,1_methyl_ 

2.90 

(3E)_3_heptenyl acetate , 3_hepten_1_ol , acetate , 3_hepten_1_ol 
acetate , 3_hepten_1_yl acetate 3_hepten_1_ol , acetate , 
3_hepten_1_yl acetate , 3_heptenyl acetate (3E)_3_heptenyl 
acetate , 1_cyanoethylideneformamide 

2.79 

1_aminoizopropane_1_carboxylic acid_d3 , Hydrazine, 
1,1_dimethyl_ , as_dimethylhydrazine , dimazin , dimazine 
Acetic acid , acetate , ethanoic acid , acetasol 

9.83 

2_cyclopenten_1_one , 3_methyl_ , 
1_methyl_1_cyclopenten_3_one , 3_methyl_2_cyclopentenone , 
3_methyl_2_cyclopenten_1_one 
3_methyl_2_cycloppenten_1_one , 3_methyl_2_cyclopentanon 
2_cyclopenten_1_one , 
3_methyl_1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one , 2_methyl , 
3_methyl_2_cyclopenten_1_one 

5.51 

Butanoic acid , butyric acid ,n_butanoic acid , n_butyric acid , 
Butanoic acid , butanoate , butyrate,butyric acid 
Butanoic acid , butanoate , butyrate,butyric acid 

2.46 

Furfuryl alcohol , 2_methyl_2_petenal , 2_octanol 3.02 
1,2_cyclopentanedione , 3_methyl_ , 2_cyclopenten_1_one , 
2_hydroxy_3_methyl_ , 2_  
2_cyclopenten_1_one , 2_hydroxy_3_methyl_ , 2_ 

3.28 

Phenol , 2_methylpyrazine , Methyl_2_pyrrolyl ketone , 2_acetyl 
pyrrole 

4.25 

1,4:3,6_dianhydro_ .alpha. _d_glucopyranose , 
3_aminopiperidine_2_one , Ethyl cyclopropanecarboxylate 

3.11 

3_pyridional , 3_pyridional , 4_pyridional 4.98 
1,2_benzenediol , 1,2_benzenediol , resorcinol 4.60 
1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 
1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane , Octaethylene glycol 
1,4,7,10,13,16_ hexaoxacyclooctadacane , ethylene oxide cyclic 
hexamer , 18_crown_6 , 18_crown_6 ether 

2.08 

1,2_benzenediol , 4_methyl_ ,3,4_dihydroxytoluene , 
homocatechol , homopyrocatechol 
1,2_benzenediol , 4_methyl_ ,3,4_dihydroxytoluene , 
homocatechol , homopyrocatechol 
1,2_benzenediol , 4_methyl_ ,3,4_dihydroxytoluene , 
homocatechol , homopyrocatechol 

2.79 

D_allose , .beta._d_allose ,hexose 10.50 
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1,6_anhydro_.beta. _d_talopyranose .beta. _d_glucapyranose , 
1,6_anhydro_ , anhydro_d_mannosan , levoglucosan , 
1,6_anhydro_.beta._d_glucopyranose 

 
 
Biyoyağ örneklerinin GC-MS analizi - (Devam). 
Örnek Kimyasal Bileşik Alan 
B7 4h_thiazolo[2,3_c][1,2,4]triazin_4_one, 6,7_dihydro_6_methylene_ , 

6_methylene_6 , 7_dihydro_4h_thiazolo [2,3_3] [1,2,4] triazin_4_one 
2_amino_1, 7_dihydro_6h_purine_6_thione , 2_amino 6mp , 
2_amino_1 , 7_dihydro_6h_purin_6_thion , 
2_amino_6_mercaptopurine 
Benzene, 1_ethoxy_4_nitro_ , 1_ethoxy_4_nitrobenzene , 
4_ethoxynitrobenzene , 4_nitrophenotol 

5.91 

Phenol , 2_methylpyrazine , Methyl_2_pyrrolyl ketone , 2_acetyl 
pyrrole 

3.27 

P_cresol , m_cresol , o_cresol 2.15 
Octaethylene glycol monododecyl ether , 1,4,7,10,13,16_ 
hexaoxacyclooctadacane , heptaethylene glycol 

4.22 

Octaethylene glycol monododecyl ether , 1,4,7,10,13,16_ 
hexaoxacyclooctadacane , 1,4,7,10,13,16_ hexanoxacyclooctadecane, 
1,1 _bis(3,6,9,12,15,18_ hexaoxacyclononadecane) 

8.37 

1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 
1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 
Octaethylene glycol , 
1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 

3.12 

1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 

2.52 

1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 
2_[2_[2_[2_[2_[2_[2_[2(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]et
hoxy]ethoxy]ethoxy]ethoxy]ethanol 

3.95 

Octaethylene glycol , 1,4,7,10,13,16_ hexaoxacyclooctadacane , 
1,4,7,10,13,16_ hexanoxacyclooctadecane 
1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 

3.88 

Octaethylene glycol , 15_crown_15 , 1,4,7,10,13,16_ 
hexaoxacyclooctadacane 

5.59 

1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 
, Octaethylene glycol 

2.38 

Octaethylene glycol , Heptaethylene glycol monodecyl ether , 
1,4,7,10,13,16_ hexaoxacyclooctadacane 

3.47 

N_hexadecanoic acid , N_hexadecanoic acid , Tridecanoic acid 8.83 
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Octaethylene glycol , 1,4,7,10,13,16_ hexaoxacyclooctadacane , 
15_crown_5 

3.25 

1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 
1,4,7,10,13,16_ hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadecane 
(2_methoxyethoxy)(trimethyl)silane , silane , (2_methoxyethoxy) 
trimethyl  

2.14 

3,3_isopropylidenebis(1,5,8,11_tetraoxacyclotridecane) 
,12_[1_methyl_1_(1,4,7,10_ tetraoxacyclotridecane_12_yl) ethyl] 
_1,4,7,10_ tetraoxacyclotridecane 
1,4,7,10,13,16_hexaoxacyclononadecane,18_1,4,7,10_tetraoxacyclotr
idecane_12_yl_,18_(1,4,7,10_ tetraoxacyclotridecane 
_12_yl)_1,4,7,10,13,16_ hexaoxacyclononadecane 

6.54 

B8 Pyridine , pyridine , 3_hexen_1_yne , (E)_ 2.37 
2_cyclopenten_1_one , 2_cyclopenten_1_one , 1h_imidazole , 
1_methyl_ 

2.84 

(3E)_3_hepthenyl acetate , 3_hepten_1_ol , acetate , 3_hepten_1_ol , 
acetate , 3_hepten_1_ol , acetate 
3_hepten_1_ol , acetate , 3_hepten_1_yl acetate , 3_heptenyl acetate , 
3E)_3_hepthenyl acetate 
1_cyanoethylideneformamide 

2.86 

1_aminoisopropane_1_carboxylic acid_d3 , Hydrazine, 1,1_dimethyl_ 
, as_dim ethylhidrazine , dimazin , dimazine 
Acetic acid , acetate , ethanoic acid , acetasol 

9.87 

2_cyclopenten_1_one , 3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopentenone , 3_methyl_2_cyclopenten_1_one 
Propanoic acid , propanoate , propionate , propionic acid 
Propanoic acid , propionic acid , carboxyethane , ethanecarboxylic acid 

5.40 

Butanoic acid , Butanoic acid , pentanoic acid 2.63 
Furfuryl alcohol , 2_methyl_2_pentenal , 2_octanol 3.78 
Mepivacaine metabolite , 
5_methyl_2,4_dihydro_3h_pyrazol_3_one,3h_pyrazol_3_one,2,4_di
hydro_5_methyl_ , 2,4_dihydro_5_methyl_3h_pyrazol_3_one , 
2_pyrazolin_5_one , 3_methyl_ 
2,4_dimethyl_2_oxazoline_4_methanol , 
2,4_dimethyl_4_hydroxymethyl_2_oxazoline , 4_oxazolmethanol , 
4,5_dihydro_2 , 4_dimethyl_ , (2,4_dimethyl_4 , 5_dihydro_1 , 
3_oxazol_4_yl) methanol 

2.61 

Amylene hydrate , 2_butanol , 2_methyl_ , tert_pentyl alcohol , 
tert_amyl alcohol 
2_butanol , 2_methyl_ , 2_methylbutan_2_ol , 
1,1_dimethyl_1_propanol , 2_butanol, 2_methyl 3_hexanol , 
hexan_3_ol , 3_hexano , 3_hexanol(natural) 

2.82 

1,2_cyclopentanedione , 3_methyl_ , 2_cyclopenten_1_one , 
2_hydroxy_3_methyl , 2_cyclopenten_1_one , 2_hydroxy_3_methyl 

4.09 

Phenol , methyl_2_pyrrolyl ketone , 2_acetyl pyrrole , 
2_methylpyrazine 

3.56 
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1,4:3,6_dianhydro_.alpha. _d_glucopyranose , 
3_aminopiperidin_2_one , cyclopropanecarboxamide , 
n_2_methylpropyl 

3.01 

Benzenecarboxylic acid , Benzenecarboxylic acid , 
(+)_dibenzoyl_l_tartaric acid anhydride 

5.32 

1,2_benzenediol , 1,2_benzenediol , 1,2_benzenediol 4.57 
3,4_altrosan , .beta. _d_rribopyranoside,methyl , .beta. 
_d_rribopyranoside,methyl , .beta. _d_rribopyranoside,methyl , 
b_d_.beta._d_glucopyranose , 1,6_anhydro_ , anhydro_d_mannosan , 
levoglucosan , 1,6_anhydro_.beta._d_glucopyranose 

5.61 

B9 2_cyclopenten_1_one , 2_cyclopenten_1_one , 1h_imidazole , 
1_methyl_ 

2.29 

Acetic acid , acetate , ethanoic aid , acetasol , methylethyl ether , 
thirane , 2,3_didydrothiirene , aethylenesulfid , epithioethane 

6.24 

2_cyclopenten_1_one , 3_methyl_ , 1_methyl_1_cyclopente_3_one , 
3_methyl_2_cyclopentenone , 3_methyl_2_cyclopenten_1_one , 
propanoic acid , propanoate , opionate , propionic acid , 
2_cyclopenten_1_onemethyl_2_cyclopenten_1_one 

4.02 

Furfuryl alcohol , 2_methyl_2_pentenal , 2_octanol 2.25 
1,2_cyclopentanedione , 3_methyl_2_cyclopenten_1_one , 
2_hydroxy_3_methyl_ , 2_cyclopenten_1_one , 
2_hydroxy_3_methyl_ 

2.17 

Phenol , 2_methylhidrazine , methyl_2_pyrrolyl ketone , 2_acetyl 
pyrrole 

7.44 

P_cresol , m_cresol , o_cresol 3.76 
Phenol , 4_ethyl , Phenol , 4_ethyl , Phenol , 3_ethyl 2.25 
1,4:3,6_dianhydro_ . alpha. _d_glucopyranose , 
cyclopropanecarboxamide , n_2_methylpropyl , 2_propenoic acid , 
2_methyl_ , ethyl ester 

2.59 

3_pyridional , 3_pyridional , 4_pyridional 4.14 
1,2_benzenediol , 3_methyl_ , pyrocatechol , 3_methyl_ , 
1,2_dihydroxy_3_methylbenzene , 2,3_dihydroxytoluene  
1,2_benzenediol , 3_methyl_ , 3_methylbenzene_1,2_diol , 
1,2_dihydroxy_3_methylbenzene , 1,2_benzenediol ,3_methyl , 
1,2_benzenediol , 3_methyl_ , pyrocatechol , 3_methyl_ , 
1,2_dihydroxy_3_methylbenzene, 2,3_dihydroxytoluene 

2.71 

1,2_benzenediol , 1,2_benzenediol , 1,2_benzenediol 4.51 
octaethylene glycol monodecyl ether , isobutyric acid , tetradecyl ester, 
, 18;18 _bi_1,4,7,10,13,16_hexaoxacyclononadecane 

2.31 

3,4_altrosan , d_allose , .beta. _d_allose , hexose , heptanoic acid , 
enanthic acid , n_heptanoic acid , n_heptoic acid 

4.36 

 
Biyoyağ örneklerinin GC-MS analizi - (Devam). 

Ö
r
n

Kimyasal Bileşik Alan 
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e
k 
B
1
0 

2_cyclopenten_1_ one , 2_cyclopenten_1_ one , 1h_imidazole , 
1_methyl_ 

3.94 

(3E)_3_heptenyl acetate , 3_hepten_1_ol , acetate , 3_hepten_1_yl 
acetate , 3_hepten_1_ol , acetate , 3_hepten_1_yl acetate , 3_heptenyl 
acetate , (3E)_3_heptenyl acetate , formamide , n_(1_cyanoethenyl) , 
1_cyanovinylformamide 

2.92 

Acetic acid , acetate , ethanoi acid , acetasol , urea , (nh2)2co , alphadrate 
, aqua care , urea , (nh2)2co , alphadrate , aqua care 

11.5
2 

2_furaldehyde , furan , 2_formyl_ , 2_furancarboxaldehyde , .alpha. 
_furole , 2_formylfuran , 2_furaldehyde , 2_furancarboxaldehyde , 
.alpha. _furole , 2_formylfuran , 2_furaldehyde 

4.73 

Propanoic acid , propipnic acid , carboxyethane , ethanecarboxylic acid 
, propanoic acid , propanoate , opionate ,propinoic acid 
propanoic acid , propanoate , opionate ,propinoic acid 

5.18 

2_furancarboxaldehyde , 5_methyl_ , 2_furancarboxaldehyde , 
5_methyl_ , 2_furancarboxaldehyde , 5_methyl_ 

3.32 

Furfuryl alcohol , 2_methyl_2_pentenal , 2_octanol 3.13 
2(5H)_furanone , .gamma. _crotonol aceone , 2_oxo_2 , 
5_dihydrofuran(2_[5H]_furanone) , .gamma. _hydroxycrotonoic acid 
lactone , 2(3H)_furanone , .alpha._crotonol acetone , .alpha._furanone 
,.beta.,.gamma._crotonolactone  
2(3H)_furanone , .alpha._crotonol acetone , .alpha._furanone , 
.delta.,.beta.,.gamma._butenolide 

2.31 

1,2_cyclopentanedione,3_methyl_,2_cyclopenten_1_one,2_hydoxy_3_
methyl_ , 2_cyclopenten_1_one , 2_hydoxy_3_methyl_ 

3.97 

2(5H)_furanone , 5_(1_methylethyl)_ , 5_isopropyl_2(5H)_furanone , 
thiophene , divinylene sulfide , furan , thio_ , hopkins lactic acid reagent 
, thiophene , thiacyclopentadiene , furan , thio_ , huile hso 

2.34 

Phenol , 2_methylpyrazine , methyl_2_pyrrolyl ketone , 2_acetyl 
pyrrole 

3.11 

2,6_dimethoxyphenol 2.42 
1,4:3,6_dianhydro_.alpha._d_gluopyranose , 3_aminopiperidin_2_one , 
cyclopropanecarboxamide, n_2_methylpropyl 

2.09 

4_pyridinol , 3_pyridinol , 3_pyridinol 3.29 
1,2_benzenediol , 1,2_benzenediol , 1,2_benzenediol 4.56 
3,4_altrosan , .beta._d_glucopyranose , 1,6_anhydro_ , 
anhydro_d_mannosan , levoglucosan , 
1,6_anhydro_.beta._d_glucopyranose , d_allose , .beta._d_allose , 
hexose 

2.98 

B
1
1 

2_cyclopenten_1_one , 2_cyclopenten_1_one , 1h_imidazole , 
1_methyl_ 

3.50 

Furan , 2,4_dimethyl_ ,2,4_dimethylfuran , 2,4_dimethylfuran , furan , 
methyl_ , 2,4_dimethylfuran , furan , methyl_ 

2.46 

Acetic acid , acetate , ethanoic acid ,acetasol , urea , (nh2)2co , 
alphadrate , aqua care , urea , (nh2)2co , alphadrate , aqua care 

10.1
0 
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Furfural , 2_furacarboxaldehyde , 2_furaldehyde , .alpha. 
_frolefuran_3_carboxaldehyde , 2_furancarboxaldehyde ,.alpha. _furole 
, 2_formylfuran , 2_furaldehyde 

2.62 

Propanoic acid , prppanoate , propionate , propionic acid , propanoic 
acid , propanoate , propionate , propionic acid , propanoic acid , 
propionic acid , carboxyethane , ethanecarboxylic acid 

4.85 

2_furancarboxyaldehyde , 5_methyl_ , 2_furancarboxyaldehyde , 
5_methyl_ , 2_furancarboxyaldehyde , 5_methyl_ 

2.16 

Mepivacaine metabolite , oxazole , 4,5_dihydro_2,4,4_trimethyl_ , 
2,4,4_trimethyl_2_oxazoline , 
2,4,4_trimethyl_deltadimethyl2_oxazoline , 
2,4,4_trimethyl_4,5_dihydro_1 , 3_oxazole 
Monotrimethylsilyl derevative of Mepivacaine metabolite 

3.07 

2(5H)_furanone , .gamma. _crotonol aceone , 2_oxo_2 , 
5_dihydrofuran(2_[5H]_furanone) , .gamma. _hydroxycrotonoic acid 
lactone , cyclopentanone ,adipic ketone , adipin ketone , adipinketon 
2(3H)_furanone , .alpha._crotonol acetone , .alpha._furanone , .beta. , 
.gamma. _crotonolactone 

2.04 

1,2_cyclopentanedione,3_methyl_2_cyclopenten_1_one,2_hydroxy_3
_methyl_,2_cyclopenten_1_one , 2_hydroxy_3_methyl_ 

3.95 

Phenol , 2_methylpyrazine , methyl_2_pyrrolyl ketone , 2_acetyl 
pyrrole 

2.59 

1,4:3,6_dianhydro_ .alpha. _d_glucopyranose , 
3_aminopiperidin_2_one , ethyl cyclopropanecarboxylate 

2.50 

4_pyridinol , 3_pyridinol , 3_pyridinol 3.52 
1,2_benzenediol , 1,2_benzenediol , resorcinol 6.42 
1,2_benzenediol , 4_methyl_ , 1,2_benzenediol , 4_methyl_ , 
1,2_benzenediol , 4_methyl_ 

2.26 

D_allose , .beta._d_allose ,hexose , .beta. _d_glucopyranose , 
1,6_anhydro_ , anhydro_d_mannosan , levoglucosan , 1,6_anhydro_ 
.beta. _d_ glucopyranose , 3,4_altrosam 

8.70 

B
1
3 

2_cyclopenten_1_one , 2_cyclopenten_1_one ,1H_imidazole , 
1_methyl_ 

2,68 

Acetic acid , acetate , ethanoic acid , acetasol , urea , (nh2)2co , 
alphadrate , aqua care , urea , (nh2)2co , alphadrate , aqua care 

10.0 

2_furancarboxyaldehyde ,.alpha._furole , 2_formylfuran , 
2_furaldehyde , furfural , 2_furancarboxyaldehyde , 2_furaldehyde , 
.alpha. frole_2_furaldehyde , furan , 2_formyl 

2.63 

2_cyclopenten_1_one , 3_methyl_ 1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one , 2_methylethyl_2_ cyclopenten_1_one , 
2_cyclopenten_1_one , 3_methyl_ 1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopentenon , 3_methyl_2_cyclopenten_1_one , 
2_cyclopenten_1_one , 3_methyl_ 1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one , 2_methylethyl_2_ cyclopenten_1_one 

3.97 

2_furancarboxaldehyde , 5_methyl_ , furancarboxaldehyde , 5_methyl_ 
, furancarboxaldehyde , 5_methyl_ , 

2.06 
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Butanoic acid , butanoate , butyrate , butric acid , Butanoic acid , 
butanoate , butyrate , butric acid , Butanoic acid , butanoate , butyrate , 
butric acid 

2.59 

Furfuryl aicohol , 2_methyl_2_pentenal , 2_octanol 2.79 
2_pyrrolidinemethanamine , 1_ethyl , pyrrolidine , 
2_(aminomethyl)_1_ethyl_ , n_ethyl_.alpha. _aminomethylpyrrolidine , 
n_ethyl_2_(aminomethyl)pyrrolidine 
2,4_dimethyl_2_oxaoline_4_methanol , 
2,4_dimethyl_2_oxaoline_4_mehanol , 
2,4_dimethyl_4_hydroxymethyl_2_oxazoline , 4_oxazolemethanol , 
4,5_dihydro_2 , 4_dimethyl_ 
(2,4_dimethyl_4,5_dihydro_1,3_oxazol_4_yl)methanol 
Oxazole 4,5_dihydro_2 ,4,4_trimethyl_ , 2 ,4,4_trimethyl_2_oxazoline 
, , 2 ,4,4_trimethyl_deltadimethyl 2_oxazoline , 2 
,4,4_trimethyl_4,5_dihydro_1,3_oxazole 

3.68 

2(5H)_furanone , .gamma. _crotonol actone , 
2_oxo_2,5_dihydrofuran(2_[5H]_furanone) , .gamma._hydroxy 
crotonoic acid lactone , 2(3H)_furanone , .alpha._ crotonol actone 
,.alpha._furanone , .delta.,.beta.,.gamma._butenolide 
2(3H)_furanone , .alpha._ crotonol actone ,.alpha._furanone , 
.delta.,.beta.,.gamma._crotonolactone 

2.36 

1,2_cyclopentanedione , 
3_methyl_2_cyclopenten_1_one2_hydroxy_3_methyl_ , 
2_cyclopenten_1_one2_hydroxy_3_methyl_ 

3.73 

Phenol , 2_methylpyrazine , methyl_2_pyrrolyl ketone , 2_acetyl 
pyrrole 

2.98 

1,4:3,6_dianhydro_.alpha._d_glucopyranose , 3_aminopiperidin_2_one 
, ethyl cyclopropanecarboxylate 

2.38 

3_pyridinol , 3_pyridinol , 4_pyridinol 3.89 
2,5_pyrrolidinedione , pyrrolodine_2 , 5_dione , 2,5_dioxipyrrolidine 
,2,5_diketopyrrolidine 
2,5_pyrrolidinedione ,succinimide ,butanimide,sucinic 
acidimide,2,5_pyrrolidinedione,succinimide,butanimide,sucinic 
acidimide   

2.48 

1,2_benzenediol , 1,2_benzenediol , 1,2_benzenediol 9.91 
1,2_benzenediol , 4_methyl_ , 1,2_benzenediol , 4_methyl_ , 
1,2_benzenediol , 4_methyl_ 

3.25 

Phenol , 2_(tetrahydro_2_furanyl)_ , 2_(tetrahydrofuran_2_yl) phenol , 
1,4,7,10,13_pentaoxacyclopentadecane , 
1,4,10,13_pentaoxacyclopentadecane , 15_crown_5 , 15_crown_5 ether 
, 15_crown_5 , 1,4,7,10,13_pentaoxacyclopentadecane , 15_crown_5 
ether 

2.25 

.beta._d_glucopyranose , 1,6_anhydro_ , anhydro_d_mannosan , 
levoglucosan , 1,6_anhydro_ .beta. _d_glucopyranose 
3,4_altrosan , haptanoic acid , enanthic acid , 1_heptanoic acid , 
1_hexanecarboxylic acid 

5.72 
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Biyoyağ örneklerinin GC-MS analizi - (Devam). 
Örnek Kimyasal Bileşik        

Alan 
B14 2_cyclopenten_1_one , 2_cyclopenten_1_one , 1H_pyrazole , 

3_methyl_ 
      3.08 

(3E)_3_heptenyl acetate , 3_hepten_1_ol , acetate , 3_hepten_1_ol , 
acetate , 3_hepten_1_yl , acetate 
3_hepten_1_ol , acetate , 3_hepten_1_yl , acetate , 3_heptenyl acetate , 
(3E)_3_heptenyl acetate 
(2E,4E)_2,4_hexadenal , 2,4_hexadenal , 2,4_hexadenal , (E,E)_ , 
hexa_2,4_dienal 

    
2.25 

1_aminosopropane_1_carboxilic acid_d3 , acetic acid , acetate , 
ethanoic acid , acetasol 
Hydrazine , 1,1_dimethyl_ , as_dimethylhydrazine , dimazin , dimazine 

9.94 

2_furancarboxaldehyde,.alpha._furole , 2_formylfuran , 2_furaldehyde 
, 2_furaldehyde,furan, 2_formylfuran_3_carboxaldehyde 

2.32 

2_cyclopenten_1_one,3_methyl_,1_methyl_1_cyclopenten_3_one,3_
methyl_2_cyclopentenonen_methyle_2_cycloenten_ 
Propanoic acid , propanoate, propionate, propionic acid , 
3_methyl_2_cyclopenten_1_one , methyl_2_cyclopentenon 

4.49 

2_furancarboxaldehyde , 5_methyl_ , 2_furancarboxaldehyde , 
5_methyl_ , 2_furancarboxaldehyde , 5_methyl_ 

2.15 

Butnoic acid , butyric acid , n_butanoic acid , n_butyric acid , butanoic 
acid , butyric acid , n_butanoic acid , n_butyric acid , butanoic acid , 
butanoate , butyrate , butyric acid 

2.06 

Furfuryl alcohol , 2_methyl_2_pentenal , 2_octanol 3.05 
2,4_dimethyl_2_oxazoline_4_methanol , 
2,4_dimethyl_4_hydroxymethyl_2_oxazoline , 4_oxazolemethanol , 
4,5_dihydro_2,4_dimethyl_ , 
(2,4_dimethyl_4,5_dihydro_1,3_oxazol_4_yl) methanol 
Mepivacaine metabolite , (R)_1_ethyl_2_pyrrolidinecarboxamide 

4.74 

2(5H)_furanone , .gamma. _crotonol actone , 2_oxo_2,5_dihydrofuran 
(2_[5H]_furanone) .gamma._hydroxy crotonic acid lactone , 
2(3H)_furanone , .gamma. _crotonol actone , .alpha. _furanone .beta. , 
.gamma. _crotonolactone 
.alpha.,.beta., crotonolactone , .alpha.,.beta. _ crotonolactone , 
.delta.,.alpha.,.beta. _butenolide , delta.,.alpha.,.beta. _butenolide , 
delta.,.alpha.,.beta. _butolide 

2.49 

1,2_cyclopentanedione,3_methyl_,2_cyclopenten_1_one,2_hydroxy_3
_methyl_ , 2_cyclopenten_1_one , 2_hydroxy_3_methyl 

4.43 

Phenol , 2_methyl pyrazine , methyl_2_pyrrole ketone , 2_acetyl 
pyrrole 

4.57 

P_cresol , m_cresol , o_cresol 2.20 
1,4:3,6_dianhydro_ .alpha._d_glucopyranose , 
3_aminopiperidin_2_one , cyclopropanecarboxamide , 
n_2_methylpropyl 

3.01 

4_pyridinol , 3_pyridinol , 3_pyridinol     4.47 
1,2_benzenediol , 1,2_benzenediol , , resorcinol    5.36 



EKLER                                                                                          Mona FARDINPOOR 

56 
 

Octaethylenglycol , 1,4,7,10,13,16_ hexaoxacyclooctadacane , 
1,4,7,10,13,16_ hexanoxacyclooctadecane 
1,4,7,10,13,16_ hexaoxacyclooctadacane,1,4,7,10,13,16_ 
hexanoxacyclooctadecane,octaethylene glycol monododecyle ether 

   2.11 

 
.beta._d_glucopyranose , 1,6_andyro_ , anhydro_d_mannosan , 
levoglucosan , 1,6_anhydro_ .beta. _d_glucopyranose 
2,5_cyclohexadiene_1,4_dione , 2,5_dichloro_ p_benzequinone , 
2,5_dichloro , 2,5_dichloro_ p_benzequinone 
, 2,5_dichloro_1 , 4_benzoquinone , d_allose , .beta._d_allose , 
hexose    

         

   5.05 

B15 
 2_cyclopenten_1_one , 2_cyclopenten_1_one , 1h_pyrazole , 
3_methyl_ 

 2.76 

 1_cyanoethylideneformamide , formamide ,n_(1_cyanoetenyl) , 
1_cyanovinylformamide , 1_hydroxy_2_butanone , 2_butanone , 
1_hydroxy 

 2.07 

Acetic acid , acetate , etanoic acid , acetasol , hydrazine , 
1,1_dimethyl _ , as_dimethylhydrazine , dimazin , dimazine  
Thiirane , 2,3_dihydrothiirene , aethylensulfid , epithioethane 

 8.35 

2_cyclopenten_1_one ,3_methyl_ , 1_methyl_1_cyclopenten_3_one 
, 3_methyl_2_cyclopentanone , 3_methyl_2_cyclopenten _1_one , 
2_cyclopenten_1_one ,3_methyl_ , 1_methyl_1_cyclopenten_3_one 
, cyclopenten_1_one , 2_methyl  
3_methyl_2_cyclopenten_1_one , 3_methyl_2_cyclopenten_1_one , 
3_methyl_2_cyclopentanone 

 4.13 

butanoic acid , butanoate , butyrate , butyric acid , butanoic acid , 
butanoate , butyrate , butyric acid , butanoic acid , butanoate , 
butyrate , butyric acid 

   2.08 

Furfuryl alcohol , 2_methyl_2_pentenal , 2_octanol   2.32 

Mepivacaine metabolite , 2_pyrrolidinemthanamine , 1_ethyl_ , 
pyrrolodine , 2_(aminomethyl)_ethyl_ , n_ethyl_ , .alpha. 
_aminomethylpyrrolidine , n_ethyl_2_(aminomethyl)pyrrolidine , 
Oxazole , 4,5_dihydro_2,4,4_trimethyl_ , 
2,4,4_trimethyl_2_oxazoline , 2,4,4_trimethyl_deltadimethyl , 
2_oxazoline , 2,4,4_trimethyl__4,5_dihydro_1,3_oxazole 

   2.45 

1,2_cyclopentanedione,3_methyl_,2_cyclopenten_1_one,2_hydrox
y_3_methyl_ , 2_cyclopenten_1_one , 2_hydroxy_3_methyl 

2.93 

Phenol , 2_methyl pyrazine , methyl_2_pyrrolyl ketone , 2_acetyl 
pyrrole 

5.41 

P_cresol , m_cresol , o_cresol 2.54 
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1,4:3,6_dianhydro_ .alpha._d_glucopyranose , 
3_aminopiperidin_2_one , cyclopropanecarboxamide , 
n_2_methylpropyl 

2.55 

4_pyridinol , 3_pyridinol , 3_pyridinol 3.98 

1,2_benzenediol , 3_methyl_ , pyrocatechol , 3_methyl_ , 
1,2_dihydroxy_3_methylbenzene , 2,3_dihydroxytoluene 
1,2_benzenediol , 3_methyl_ , 3_methylbenzenr_1,2_diol 
,1,2_dihydroxy_3_methylbenzene , 1,2_benzenediol , 3_methyl_ 
3,5_dihydroxybenzeneethanamine , 5_(2_aminoethyl)_1 , 
3_benzenediol 

2.68 

1,2_benzenediol , 1,2_benzenediol , 1,2_benzenediol 5.68 

2_[2_[2_[2_[2_[2_[2_ (2_hydroxyethoxy)ethoxy] 
ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethanol 

2.73 

1,2_benzenediol , 4_methyl_ 3,4_dihydroxytoluene , homocatechol 
, homopyrocatechol 
1,2_benzenediol , 4_methyl_ 3,4_dihydroxytoluene , homocatechol 
, homopyrocatechol 
1,2_benzenediol , 4_methyl_ 3,4_dihydroxytoluene , homocatechol 
, homopyrocatechol 

5.69 

.beta. _d_clucopyranose, 1,6_anhydro_ , anhydro_d_mannosan 
,levoglucosan , 1,6_anhydro_ .beta. _d_glucopyranose 
1,6_anhydro_ .beta. _d_talopyranose , d_allose , .beta. _d_allose , 
hexose 

6.30 

2_cyclopenten_1_one , 2_cyclopenten_1_one , 1h_pyrazole , 
3_methyl_ 

2.29 

 

B
1
6 

2_cyclopenten_1_one ,2_methyl_ ,2_methyl_2_cyclopentanone , 
2_methyl_2_cyclopenten_1_one 
2_cyclopenten_1_one ,2_methyl_ ,2_methyl_2_cyclopentanone , 
2_methyl_2_cyclopenten_1_one 
2_cyclopenten_1_one ,2_methyl_ ,2_methyl_2_cyclopentanone , 
2_methyl_2_cyclopenten_1_one 

2.18 

Acetic acid , acetate , etanoic acid , acetasol , methylethyl ether , 
hydrazine , 1,1_dimethyl_ as_dimethylhydrazine , dimazine 

5.06 

2_cyclopenten_1_one ,3_methyl_ , 1_methyl_1_cyclopenten_3_one 
, 3_methyl_2_cyclopentanone , 3_methyl_2_cyclopenten _1_one , 
2_cyclopenten_1_one ,3_methyl_ , 1_methyl_1_cyclopenten_3_one 
, cyclopenten_1_one , 2_methyl  
3_methyl_2_cyclopenten_1_one , 3_methyl_2_cyclopenten_1_one , 
3_methyl_2_cyclopentanone 

3.67 

Furfuryl alcohol , 2_methyl_2_pentenal , 2_octanol 2.03 
1,2_cyclopentanedione,3_methyl_,2_cyclopenten_1_one,2_hydroxy
_3_methyl_ , 2_cyclopenten_1_one , 2_hydroxy_3_methyl 

2.28 
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Phenol , 2_methyl pyrazine , methyl_2_pyrrolyl ketone , 2_acetyl 
pyrrole 

6.67 

P_cresol , m_cresol , o_cresol 4.12 
Phenol , 4_ethyl_ , Phenol , 2_ethyl_ , Phenol , 3_ethyl_  2.80 
1,4:3,6_dianhydro_ .alpha._d_glucopyranose , 4_vinylphenol , 
p_vinylphenol , benzofuran , 2,3_dihydro_ , coumaran  
Dihydrobenofuran , dihydro coumarone 

2.60 

4_pyridinol , 3_pyridinol , 3_pyridinol 3.91 
1,2_benzenediol , 1,2_benzenediol , phenol , 2_(1_methylethoxy)_ , 
methylcarbamate 

5.34 

Phenol , 2,6_dimethoxy_4_(2_propenyl)_ phenol , 
4_allyl_2,6_dimethoxy_ , methoxyeugenol , 
2,6_dimethoxy_4_allylphenol 
Phenol , 2,6_dimethoxy_4_(2_propenyl)_ , 
2,6_dimethoxy_4_(2_propenyl)_ phenol , 
2,6_dimethoxy_4_allylphenol 
, 4_allyl_2,6_dimethoxyphenol , 2,6_dimethoxy_4_(2_propenyl)_ , 
2,6_dimethoxy_4_allylphenol , 4_allyl_2,6_dimethoxyphenol 

2.92 

1,2_benzenediol , 4_methyl_ , 1,2_benzenediol , 4_methyl_ , 
1,2_benzenediol , 4_methyl_ 

 2.19 

n_hexadecanoic acid , n_hexadecanoic acid ,tridecanoic acid   
2.03 

(9E)_9_octadecenoic acid , 9_octadeconoic acid(Z) 
_octadec_9_enoic acid ,(9z)_9_octadecenoic acid 
Oleic acid , 9_octadecenoic acid(z)_ .delta.(sup9)_cis_oleic acid , 
cis_13_octaecenoic acid 

  
2.83 

.beta. _d_clucopyranose, 1, 6_anhydro_, anhydro_d_mannosan, 
levoglucosan, 1, 6_anhydro_ .beta. _d_glucopyranose 
1, 6_anhydro_ .beta. _d_talopyranose, d_allose, .beta. _d_allose , 
hexose 

 2.95 

  
Biyoyağ örneklerinin GC-MS analizi - (Devam). 

Örnek Kimyasal Bileşik Alan 
B17 Phenol , 2_methyl pyrazine , methyl_2_pyrrolyl ketone , 2_acetyl 

pyrrole 
3.34 

P_cresol , m_cresol , o_cresol 2.16 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,2_[2_[2_[2_[2_[2_[2_[2_[
2_[2(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]
ethoxy]ethoxy] ethoxy]ethoxy]ethanol 

  2.07 

18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 1,1 
_bis(3,6,9,12,15,18_ hexaoxacyclooctadacane) 
Octaethylene glycol monodecyl 
ether,1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane 

     6.21 

2_[2_[2_[2_[2_[2_[2_[2(2_methoxyethoxy)ethoxy]ethoxy]ethox
y]ethoxy]ethoxy]ethoxy]ethoxy]ethanol 
(1s,17s)_3.6.9,12,15,18,21,24,27,30_decaoxabicyclo[15.13.0]tria
contane , icosahydro[1,4,7,10,13]pentaoxacyclopentadecino 

    7.69 
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[2,3_0] [1,4,7,10,13] pentaoxacyclopentadecine , Octaethylene 
glycol monodecyl ether 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
,Tricyclo[6.3.0.0.(2,6)] undecan_10_one , 3_[(2_methoxyetoxy) 
methoxy]_2_methyl_ , Octaethylene glycol 

    5.47 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,2_[2_[2_[2_[2_[2_[2_[2_[2 
(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]
ethoxy] ethoxy]ethoxy]ethanol 
1,4,7,10,13,16_hexaoxacyclohenicosane , 21_krone_7 

   4.55 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,2_[2_[2_[2_[2_[2_[2_[2_[2 
(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]
ethoxy] ethoxy]ethoxy]ethanol 

    5.48 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,1_(3,6,9,12,15_pentaoxacycl
otridecanyl)_3,6,9,12,15,18_hexaoxacyclononadecane 
Pentaethylene glycolmonondodecyl ether , 
3,6,9,12,15_pentaoxaheptacosan_1_ol , lauryl alcohol tetra 
(oxyethylene) ethanol 

   2.24 

Octaethylene glycol, 1,4,7,10,13,16_hexaoxacyclononadecane , 
18_(1,4,7,10,13_pentaoxacyclohexadec_15_yl) 
1,4,7,10,13,16_hexaoxacyclooctadacane 

      
3.48 

N_ hexadecanoic acid , N_ hexadecanoic acid , N_ hexadecanoic 
acid , 

    
10.04 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,2_[2_[2_[2_[2_[2_[2_[2_[2 
(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]
ethoxy] ethoxy]ethoxy]ethanol 

    2.95 

9_octadecenoic acid , (E)_oleic acid , 9_nonadecene     
11.39 

2_[2_[2_[2_[2_[2_[2_[2_[2 
(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]
ethoxy] ethoxy]ethoxy]ethanol 
1,4,7,10,13,16_hexaoxacyclooctadacane , ethylene oxide cyclic 
hexamer , 18_crown_6 , 18_crown_6 ether 
2_[2_[2_[2_[2_[2_[2_[2_[2 
(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]
ethoxy] ethoxy]ethoxy]ethanol 

    3.02 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,2_[2_[2_[2_[2_[2_[2_[2_[2 
(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]
ethoxy] ethoxy]ethoxy]ethanol 

     2.23 

B18 Toluene , Toluene , Toluene ,      3.04 
Phenol , 2_methyl pyrazine , methyl_2_pyrrolyl ketone , 2_acetyl 
pyrrole 

   4.64 
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P_cresol , m_cresol , o_cresol     2.97 
Ethylene oxide heptamer , 15_crown_5 , 
1,4,7,10,13_pentaoxacyclopentadecane , 15_crown_5 ether 

    2.92 

18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 1,1 
_bis(3,6,9,12,15,18_ 
hexaoxacyclooctadacane),1,4,7,10,13,16_hexaoxacyclooctadacan
e , 18_(1,4,7,10,13_pentaoxacyclohexadec_15_yl)_ , 
18_(1,4,7,10,13_pentaoxacyclohexadecan_15_yl)_1,47,10,13,16
_hexaoxacyclononadecane  

    5.34 

Tricyclo[6.3.0.0.(2,6)] undecan_10_one , 3_[(2_methoxyetoxy) 
methoxy]_2_methyl_ 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,2_[2_[2_[2_[2_[2_[2_[2(2_
methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]eth
oxy]ethanol 

    8.12 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,Tricyclo[6.3.0.0.(2,6)] 
undecan_10_one , 3_[(2_methoxyetoxy) 
methoxy]_2_methyl_hexanoxacyclooctadeclooctadecane 

    3.25 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,1,4,7,10,13,16_hexaoxacyclo
octadacane , 1,4,7,10,13,16_ hexanoxacyclooctadeclooctadec , 
Octaethylene glycol 

    5.15 

Furoxan , 4_nitro_3_phenyl_ , 2_oxide , 
4_nitro_3_phenyl_1,2,5_oxidazole 2_oxide ,15_crown_5 , 
1,4,7,10,13_pentaoxacyclopentadecane , 15_crown_5 ether 

    2.67 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,2_[2_[2_[2_[2_[2_[2_[2(2_
methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]eth
oxy]ethanol 

   4.59 

Octaethylene glycol , 
18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 
heptaethylene glycol monodecyl ether 

    2.40 

N_hexadecanoic acid , N_hexadecanoic acid , tridecanoic acid     8.72 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane, 
(2_methoxyethoxy)(trimethyl)silane silane , 
(2_methoxyethoxy)trimethyl_ 
(2_methoxyethoxy)trimethylsilane, ethanol 

    2.76 

9_octadecenoic acid , (E)_ oleic acid , oleic acid    12.24 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,2_[2_[2_[2_[2_[2_[2_[2(2_
methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]eth
oxy]ethanol 

    2.85 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,1,4,7,10,13,16_hexaoxacylo
nonadecane , 18_(1,4,7,10,13,16_pentaoxacyclohexadec_15_yl) 

     2.21 
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18_(1,4,7,10,13,16_pentaoxacyclohexadecane_15_yl)_1,4,7,10,1
3,16 hexaoxacylononadecane 

B19 P_cresol , m_cresol , o_cresol     2.14 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,3,6,9,12_tetraoxadocosan_1_
ol , decyltetraclycol , octaethylene glycol 

     4.45 

1,2_benzenediol , benzene_1,2_diol , 1,2_dihydroxybenzene , 
1,2_benzenedio 
1,2_benzenediol , pyrocatechol , 0_benzenediol , 
0_dihydroxybenzene , brenzkatechin pyrocatechol 

    6.38 

[1,2,4]triazolo[1,5_A]pyrimidinium , 
1,2_dihydro_3,5,7_trimethyl_2_thioxo_ , hydroxide , inner salt , 
3,5,7_trimethyl 
[1,2,4]triazolo[1,5_A]pyrimidinium_2_thiolate, 
Tricyclo[6.3.0.0.(2,6)]undecan_10_one,3_[(2_methoxyetoxy) 
methoxy]_2_methyl_ 

    4.68 

ethoxy]ethanol, octaethylene glycol , 
Tricyclo[5.2.2.0.(1,5)undec_8_en_1_one , 
4_[(2_methoxyethoxy)methoxy]_5_methyl_ 

    4.14 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane 
2_[2_[2_[2_[2_[2_[2_[2(2_methoxyethoxy)ethoxy]ethoxy]ethox
y]ethoxy]ethoxy]ethoxy]ethoxy]ethanol 

    4.15 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane 

    5.82 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_      5.84 
N_hexadecanoic acid , N_hexadecanoic acid , tridecanoic acid      8.35 
Tricyclo[6.3.0.0.(2,6)] undecan_10_one , 3_[(2_methoxyetoxy) 
methoxy]_2_methyl_,18,18_bi_1,4,7,10,13,16_hexaoxacyclonon
adecane , 1,1 _bis(3,6,9,12,15,18_ hexaoxacyclooctadacane) 

    4.13 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,18,18_bi_1,4,7,10,13,16_hex
aoxacyclononadecane , 1,1 _bis(3,6,9,12,15,18_ 
hexaoxacyclooctadacane) 

     3.68 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane 

   2.64 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane 
 (2_methoxyethoxy)(trimethyl)silane silane , 
(2_methoxyethoxy)trimethyl_ (2_methoxyethoxy)trimethylsilane 

   4.34 

3,3_isopropylidenebis(1,5,8,11_tetraoxacyclotridecane) , 
12_[1_methyl_1_(1,4,7,10_tetraoxacyclotridecan_12_yl)ethyl]_  
1,4,7,10,13,16_hexaoxacyclooctadacane 
,hexanoxacyclooctadeclooctadecane 

     4.58 

 
 
Biyoyağ örneklerinin GC-MS analizi - (Devam). 
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Ör
nek 

Kimyasal Bileşik Alan 

B2
0 

Acetic acid , acetate , ethanoic acid , acetasol , urea , (nh2)2co , 
alphadrate , aqua care , urea , (nh2)2co , alphadrate , aqua care 

3.07 

2_cyclopenten_1_one,3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one2_methyl_ , 3_methyl_2_cyclopenten_1_one , 
2_cyclopenten_1_one,3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one2_methyl_ , 3_methyl_2_cyclopenten_1_one , 
2_cyclopenten_1_one,3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one2_methyl_ , 3_methyl_2_cyclopenten_1_one 

2.11 

Phenol , sodium phenoxide , acid cabolique , anbesol , Phenol , sodium 
phenoxide , acid cabolique , anbesol 
Phenol , carbolic acid , bakers p and s liquid and oinment , benzenol 

3.68 

P_cresol , m_cresol , o_cresol 2.73 
Benzoic acid , benzoate , sodium benzonate , 210 , Benzoic acid , 
benzoate , sodium benzonate , 210 

2.15 

Tricyclo[6.3.0.0.(2,6)] undecan_10_one , 3_[(2_methoxyetoxy) 
methoxy]_2_methyl_ 
18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 1,1 
_bis(3,6,9,12,15,18_ hexaoxacyclooctadacane) , octaethylene glycol 

7.56 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane 
Tricyclo[6.3.0.0.(2,6)] undecan_10_one , 3_[(2_methoxyetoxy) 
methoxy]_2_methyl_ 
Heptaethylene glycol monododecyl ether , 
3,6,9,12,15,18,21_heptaoxatritriacontan_1_ol 

10.37 

[1,2,4]triazolo[1,5_A]pyrimidinium , 
1,2_dihydro_3,5,7_trimethyl_2_thioxo_ , hydroxide , inner salt , 
3,5,7_trimethyl[1,2,4] triazolo[1,5_A]pyrimidinium_2_thiolate 
4_hepten_6_yn_2_one , 5_methyl_7_(trimethylsylil)_ (z)_ , 
5_methyl_7_(trimethylsylil)_4_hepten_6_in_2_one 
Tricyclo[6.3.0.0.(2,6)] undecan_10_one , 3_[(2_methoxyetoxy) 
methoxy]_2_methyl_ 

3.13 

Tricyclo[6.3.0.0.(2,6)] undecan_10_one , 3_[(2_methoxyetoxy) 
methoxy]_2_methyl_ 
18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 1,1 
_bis(3,6,9,12,15,18_ hexaoxacyclooctadacane) 

3.95 

Tricyclo[6.3.0.0.(2,6)] undecan_10_one , 3_[(2_methoxyetoxy) 
methoxy]_2_methyl_ , 1,4,7,10,13,16_hexaoxacyclooctadacane , 
15_crown_5 

2.23 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane, ethoxy]ethanol 

5.74 

N_hexadecanoic acid , N_hexadecanoic acid , tridecanoic acid 7.00 
18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 1,1 
_bis(3,6,9,12,15,18_ hexaoxacyclooctadacane), Heptaethylene glycol 
monododecyl ether, 3,6,9,12,15,18,21_heptaoxatritriacontan_1_ol 

10.26 
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B2
1 

Acetic acid , acetate , ethanoic acid , acetasol , oxo(thioxo)methane , 
carbon oxide sulfide (cos) , carbon monoxide monosulfide , carbon 
oxide sulfide urea , (nh2)2co , alphadrate , aqua care 

4.62 

2_cyclopenten_1_one,3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one2_methyl_ , 3_methyl_2_cyclopenten_1_one , 
2_cyclopenten_1_one,3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one2_methyl_ , 3_methyl_2_cyclopenten_1_one , 
2_cyclopenten_1_one,3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one2_methyl_ , 3_methyl_2_cyclopenten_1_one 

2.98 

Phenol , carbolic acid , bakers p and s liquid and oinment , benzenol 
Phenol , sodium phenoxide , acid cabolique , anbesol , Phenol , sodium 
phenoxide , acid cabolique , anbesol 

4.64 

P_cresol , p_methylphenyl acetate , o_cresol 2.81 
3_pyridinol , 3_pyridinol , 4_pyridinol 2.46 
18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 1,1 
_bis(3,6,9,12,15,18_ hexaoxacyclooctadacane) 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane, 
hexanoxacyclooctadeclooctadecane, ethoxy]ethanol 

5.65 

1,2_benzenediol , pyrocatechol , 0_benzenediol , 0_dihydroxybenzene 
1,2_benzenediol , benzene_1,2_diol , 1,2_dihydroxybenzene , 
1,2_benzenedio , 1,2_benzenediol , benzene_1,2_diol , 
1,2_dihydroxybenzene , 1,2_benzenedio 

8.71 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,18,18_bi_1,4,7,10,13,16_hexaoxac
yclononadecane , 1,1 _bis(3,6,9,12,15,18_ 
hexaoxacyclooctadacane),ethoxy]ethanol 

3.35 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane, 
hexanoxacyclooctadeclooctadecane, ethoxy]ethanol , octethylene glycol 

4.95 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane,18,18_bi_1,4,7,10,13,16_hexaoxac
yclononadecane , 1,1 _bis(3,6,9,12,15,18_ hexaoxacyclooctadacane) 

2.82 

Furoxan , 4_nitro_3_phenyl_ , 2_oxide , 
4_nitro_3_phenyl_1,2,5_oxadiazole 2_oxide 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane 
1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane , octethylene glycol 

4.72 

N_hexadecanoic acid , N_hexadecanoic acid , tridecanoic acid 5.60 
, octethylene glycol,2_[2_[2_[2_[2_[2_[2_[2_[2 
(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethox
y] ethoxy]ethoxy]ethanol 

4.21 
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B2
2 

2_cyclopenten_1_one , 2_cyclopenten_1_one , 1h_imidazole , 
1_methyl_ 

4.42 

2_cyclopenten_1_one,3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
3_methyl _2_cyclopentenone , 3_methyl_2_cyclopenten_1_one , 
2_cyclopenten_1_one, 3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopentenone , 3_methyl_2_cyclopenten_1_one  
2_cyclopenten_1_one,3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one , 2_methyl_ 3_methyl_2_cyclopenten_1_one 

2.62 

Ethanimidic acid , ethyl ester , ethyl acetimidate , ethyl ethanimidoate, 
Acetic acid , acetate , ethanoic acid , acetasol 
Tiirane , 2,3_ddihydrothirene , aethylensulfid , epithioethane 

10.61 

2_cyclopenten_1_one, 3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopentenone , 3_methyl_ 2_cyclopenten_1_one , 
2_cyclopenten_1_one,3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopentenone , 3_methyl_ 2_cyclopenten_1_one 

 5.45 

Butanoic acid , butanoate , butyrate,butyric acid , Butanoic acid , 
butanoate , butyrate,butyric acid 

2.32 

2,4_dimethyl_2_oxazoline_4_methanol , 
2,4_dimethyl_4_hydroxymethyl_2_oxazoline , 4_oxazolemethanol , 
4,5_dihydro_2,4_dimethyl_ (2,4_dimethyl_4 , 
5_dihydro_1,3_oxazol_4_yl)methanol , 
5_methyl_2,4_hydro_3h_pyrazol_3_one , 3h_pyrazol_3_one, 
2,4_dihydro_5_methyl_ , 2,4_dihydro_5_methyl_3h_pyrazol_3_one , 
2_pyrazolin_5_one , 3_methyl_ , Mepivacaine metabolite 

4.65 

2(5H)_furanone , .gamma. _crotonol aceone , 2_oxo_2 , 
5_dihydrofuran(2_[5H]_furanone) , .gamma. _hydroxycrotonoic acid 
lactone , 2(3H)_furanone , .alpha._crotonol acetone , .alpha._furanone 
,.beta.,.gamma._crotonolactone  
2(3H)_furanone , .alpha._crotonol acetone , .alpha._furanone , 
.delta.,.beta.,.gamma._butenolide 

2.68 

2_cyclopenten_1_one , 2_hydroxy_3_methyl , 1,2_cyclopentanedione 
,3_methyl_,2_cyclopenten_1_one, 2_hydroxy_3_methyl 

4.39 

Phenol , methyl_2_pyrrolyl ketone , 2_acetyl pyrrole 3.62 
1,4:3,6-dianhydro-alpha-d-glucopyranose , 3_aminopiperidin_2_one , 
cyclopropanecarboxamide , n_2_methylpropyl 

2.38 

4_pyridinol , 3_pyridinol ,3_pyridinol 4.28 
1,2_benzenediol , 1,2_benzenediol , 1,2_benzenediol , 5.40 
3,4_altrosan , .beta._d_glucopyranose , 1,6_anhydro_ , 
anhydro_d_mannosan , levoglucosan , 
1,6_anhydro_.beta._d_glucopyranose , d_allose , .beta._d_allose , 
hexose 

2.99 

Biyoyağ örneklerinin GC-MS analizi - (Devam). 
Örnek Kimyasal Bileşik Alan 
 B23 2_cyclopenten_1_one , 1H_pyrazole , 3_methyl , 1H_pyrazole , 3_methyl 3.01 

2_cyclopenten_1_one , 2_methyl_ , 2_methyl_2_cyclopentanone , 
2_methyl_2_cyclopenten_1_one 

2.31 
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2_cyclopenten_1_one , 2_methyl_ , 2_methyl_2_cyclopentanone , 
2_methyl_2_cyclopenten_1_one , furan,2,4_dimethyl_ 
2,4_dimethylfuran 
Acetic acid , acetate , ethanoic acid , acetasol , methylethyl ether , 
hydrazine ,1,1_dimethyl_ as_dimethylhyrazine , dimazine 

6.23 

3_methyl_2_cyclopenten_1_one , 3_methyl_2_cyclopentenon , 
2_cyclopenten_1_one , 3_methyl_ , 1_methyl_1_cyclopentanone_3_one 
, 2_cyclopenten_1_one , 2_methyl , 3_methyl_2_cyclopentenon_1_one  
2_cyclopenten_1_one , 3_methyl_ , 1_methyl_1_cyclopentanone_3_one 
, 2_cyclopenten_1_one , 2_methyl , 3_methyl_2_cyclopentenon_1_one 

4.22 

Butanoic acid , butanoate , butyrate,butyric acid , Butanoic acid , 
butanoate , butyrate,butyric acid 

2.21 

1,2_cyclopentanedione , 3_methyl_2_cyclopenten_1_one , 
2_hydroxy_3_methyl_ , 2_cyclopenten_1_one , 2_hydroxy_3_methyl_ 

2.42 

Phenol , 2_methylpyrazine , methyl_2_pyrrolyl ketone , 2_acetyl pyrrole 7.84 
P_cresol , m_cresol , o_cresol 4.28 
2,6_dimethoxyphenol 2.13 
1,4:3,6_dianhydro_ .alpha. _d_glucopyranose , 4_vinylphenol , 
p_vinylphenol , 2,3_dihydro_1_benzofuran , benzofuran , 2,3_dihydro_ 
2,3_dihydrobenzofuran 1_benzofuran 

2.06 

3_pyridinol , 3_pyridinol ,4_pyridinol 3.62 
Tricyclo[6.3.0.0.(2,6)] undecan_10_one , 3_[(2_methoxyetoxy) 
methoxy]_2_methyl_  

3.02 

1,2_benzenediol , benzene_1,2_diol , 1,2_dihydroxybenzene , 
1,2_benzenedio 
1,2_benzenediol , pyrocatechol , 0_benzenediol , 0_dihydroxybenzene , 
brenzkatechin pyrocatechol 

6.47 

4,5_dimethoxy_2_(2_propenyl)phenol2_[2_[2_[2_[2_[2_[2_[2_[2 
(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy]ethoxy
] ethoxy]ethoxy]ethanol 

2.19 

1,4,7,10,13,16_hexaoxacyclooctadacane , 1,4,7,10,13,16_ 
hexanoxacyclooctadeclooctadecane 
2_[2_[2_[2_[2_[2_[2_[2(2_methoxyethoxy)ethoxy]ethoxy]ethoxy]ethox
y]ethoxy]ethoxy]ethoxy]ethanol 

2.20 

B24 2_cyclopenten_1_one , 2_cyclopenten_1_one , 1H_pyrazole , 3_methyl 3.11 
2_cyclopenten_1_one , 2_methyl_ , 2_methyl_2_cyclopentanone , 
2_methyl_2_cyclopenten_1_one 
2_cyclopenten_1_one , 2_methyl_ , 2_methyl_2_cyclopentanone , 
2_methyl_2_cyclopenten_1_one 
3_heptyne , hep_3_yne , 1_ethyl_2_propylacetylene , n_c3h7c. , . cc2h5 

2.04 

Acetic acid , acetate , ethanoic acid , acetasol , Hydrazine , 1,1_dimethyl_ 
, as_dim ethylhydrazine , dimazin , dimazine 
Methylethyl ether 

8.52 

2_cyclopenten_1_one , 3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopentenone , 3_methyl_2_cyclopenten_1_one 

5.02 
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3_methyl_2_cycloppenten_1_one , 3_methyl_2_cyclopentanon 
2_cyclopenten_1_one , 3_methyl_1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one , 2_methyl , 3_methyl_2_cyclopenten_1_one 
Butanoic acid , butanoic acid , pentanoic acid 2.92 
1,2_cyclopentanedione , 3_methyl_2_cyclopenten_1_one , 
2_hydroxy_3_methyl_ 
2_cyclopenten_1_one , 2_hydroxy_3_methyl_ 

2.04 

Phenol , 2_methylpyrazine , methyl_2_pyrrolyl ketone , 2_acetyl pyrrole 6.59 
P_cresol , o_cresol , p_methylphenyl acetate 2.72 
3_pyridinol , 3_pyridinol , 4_aminopyrimidine 4.35 
Octaethylene glycol , Tricyclo[6.3.0.0.(2,6)]undecan_10_one , 
3_[(2_methoxyethoxy)methoxy]_2_methyl_  
Silane , (2_methoxyethoxy)trimethyl_ , (2_methoxyethoxy)(trimethyl) 
silane 

2.93 

1,2_benzenediol , 1,2_benzenediol , 1,2_benzenediol , 5.94 
Tricyclo[6.3.0.0.(2,6)]undecan_10_one , 
3_[(2_methoxyethoxy)methoxy]_2_methyl_ 
18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 1,1 
_bis(3,6,9,12,15,18_ hexaoxacyclooctadacane) 

3.21 

Tricyclo[5.2.2.0(1,5)undec_8_en_11_one,4_[(2_methoxyethoxy)methox
y]_5_methyl_, ethoxy]ethanol, Tricyclo[6.3.0.0.(2,6)]undecan_10_one , 
3_[(2_methoxyethoxy)methoxy]_2_methyl_ 

2.72 

ethoxy]ethanol, 18,18_bi_1,4,7,10,13,16_hexaoxacyclononadecane , 1,1 
_bis(3,6,9,12,15,18_hexaoxacyclooctadacane),öhexanoxacyclooctadeclo
octadecane 

2.75 

 
B26 

 Pyridine , Pyridine , Pyridine ,   2.74   
 2_cyclopenten_1_one , 2_cyclopenten_1_one , 1H_imidazole 

, 1_methyl_ 
 4.31   

2_cyclopenten_1_one , 3_methyl_ , 
1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopentenone , 
3_methyl_2_cyclopenten_1_one 
3_methyl_2_cycloppenten_1_one , 
3_methyl_2_cyclopentanon 
2_cyclopenten_1_one , 
3_methyl_1_methyl_1_cyclopenten_3_one , 
2_cyclopenten_1_one , 2_methyl , 
3_methyl_2_cyclopenten_1_one , furan , 2,4_dimethyl_ , 
2,4_dimethylfuran 

  3.09 

Asetic acid , , ethanoic acid , acetate , acetasol , Thiirane , 
2,3_dihydrothıırene , aethylensulfid , epithioethane 
Hydrazine , 1,1_dimethyl_ as_dim ethylhydrazine , dimazin , 
dimazine 

9.79 

2_cyclopenten_1_one , 3_methyl_ , 
1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopentenone , 

6.40 
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3_methyl_2_cyclopenten_1_one , 2_cyclopenten_1_one , 
3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopentenone , 
3_methyl_2_cyclopenten_1_one , 2_cyclopenten_1_one , 
3_methyl_ , 1_methyl_1_cyclopenten_3_one , 
3_methyl_2_cyclopentenone , 
3_methyl_2_cyclopenten_1_one 
Butanoic acid , butanoic acid , pentanoic acid 3.22 
İsocrotonic acid , 2_butenoic acid , (E)_ , crotonic acid 2.51 
1,2_cyclopentanedione , 3_methyl_2_cyclopenten_1_one , 
2_hydroxy_3_methyl_ , 2_cyclopenten_1_one , 
2_hydroxy_3_methyl_ 

3.09 

Phenol , 2_methylpyrazine , methyl_2_pyrrolyl ketone , 
2_acetyl pyrrole            

3.84 

3_pyridinol , 3_pyridinol , 4_pyridinol 6.58 
1,2_benzenediol , 1,2_benzenediol , resorcinol 4.29 
3,4_altrosan , .beta._d_glucopyranose , 1,6_anhydro_ , 
anhydro_d_mannosan , levoglucosan , 
1,6_anhydro_.beta._d_glucopyranose , d_allose , 
.beta._d_allose , hexose 

2.22 

B27 
 Asetic acid,ethanoic acid , acetate , acetasol , Thiirane , 

2,3_dihydrothıırene , aethylensulfid , epithioethane,Hydrazine , 

1,1_dimethyl_ as_dim ethylhydrazine , dimazin , dimazine 

8.76 

2_cyclopenten_1_one , 3_methyl_ , 1_methyl_1_cyclopenten_3_one 
, 3_methyl_2_cyclopentenone , 3_methyl_2_cyclopenten_1_one , 
propanoic acid , propanoate , propionate , propionic acid , 
3_methyl_2_cyclopenten_1_one 
3_methyl_2_cyclopentenon 

5.48 

Butanoic acid , butanoic acid , ethanimidic acid , ethyl ester 3.47 
(2E)_2_butenoic acid , 2_butenoic acid , , but_2_enoic acid , 
.alpha._butenoic acid 
(2E)_2_butenoic acid , 2_butenoic acid , , but_2_enoic acid , 
.alpha._butenoic acid , 2_butenoic acid , (E)_ , crotonic acid , (E) , 
crotonic acid , (E)_2_butenoic acid 

2.80 

1,2_cyclopentanedione , 3_methyl_2_cyclopenten_1_one , 
2_hydroxy_3_methyl_ , 2_cyclopenten_1_one , 
2_hydroxy_3_methyl_ 

2.16 

Phenol , methyl_2_pyrrolyl ketone , 2_acetyl pyrrole , 
2_methylpyrazine 

3.60 

Benzenearboxilic acid , Benzenearboxilic acid , 2_chloroethyl 
benzoate 

6.57 

Benzoic acid , 3_methyl_ , m_toluic acid , m_methylbenzoic aid , 
m_toluylic acid  
2_(.beta.,.beta.,.beta._trideuterioethyl)pyridine , 
2_cyclopenten_1_one , 2,3_dimethyl_ , 
2,3_dimethyl_2_cyclopenten_1_one 

3.16 
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1,2_benzenediol , benzene_1,2_diol , 1,2_dihydroxybenzene , 
1,2_benzenedio , brenzkatechin , pyrocatechol, pyrocatechol , 
0_benzenediol , 0_dihydroxybenzene 

11.2
5 

Pentaexacyclopentadecane, 15_crown_5 , 15_crown_5 ether 4.45 
Oktaethylene glycol , Heptaethylene glycol monododecyl ether , 
1,4,7,10,13,16_hexaoxacyclooctadacane 

2.92 

hexanoxacyclooctadeclooctadecane , Oktaethylene glycol , 4.58 
1,4_benzenediol , 2_methyl_ 2_methylbenzene_1,4_diol , 
1,4_benzenediol , 2_methyl , 
1,4_hydroxy_2_methylbenzene,3,5_dihydroxytoluene , 
resorcinol , 
5_methyl_,orcin,orcinol,1,3_benzenediol,2_methyl_,toluene_2,6
_diol,1,3_dihydroxy_2_methylbenzene 

 2.08 
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EK 2: GC-MS Analiz Spektrumları 
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