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o ABSTRACT O

This research was conducted in the laboratories of the College of Engineering
Technology - Department of Food Technology Engineering during the year 2024. The
aim of the research was to study the improvement of some sensory properties (flavor)
of soy milk cheese by using enhancers such as probiotic compounds and natural
flavorings such as ground nutmeg and ground thyme to reduce undesirable flavor
compounds responsible for the bitter, legume-like taste associated with soy products.

Liquid chickpea yeast (fermented chickpea infusion) was prepared using a
reference method; soy milk and cheese were also prepared using a reference method,
where different cheese samples were prepared and improved materials were added to
them, and they were prepared for analysis on the gas chromatography device to detect
undesirable flavor compounds, mainly ketones, aldehydes, and alcohols. The results
showed that adding additives (nutmeg, thyme, probiotics) had a good effect on
reducing the bitter taste of some volatile organic compounds responsible for the
undesirable legume flavor in soy milk cheese. This was achieved by decreasing the
concentration of some of the substances responsible for this undesirable taste and
flavor. The two most important compounds are (9,12-Octadecadienoic acid (Z,Z)) and
(Stearic acid), as measured by the peak area ratio (PAR). The PAR value in the control
sample for the compound (linoleic, C18:2) 9,12-Octadecadienoic acid decreased from
(48.44) to (26.62) in the thyme cheese sample, (10.84) in the nutmeg cheese sample,
and (7.42) in the probiotic cheese sample. As for the compound stearic acid (C18:0),
the PAR value decreased from (4.40) in the control sample to (2.42). In the probiotic
cheese sample, (2.80) in the nutmeg cheese sample and (1.60) in the thyme cheese
sample.
Keywords: soy cheese, probiotic compounds, fermented yeast, clotting factors.
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Back SS Inlet He

Mode Split

Heater On 240 °C

Pressure On 8.2317 psi

Total Flow On 6 mL/min

Septum Purge Flow On 3 mL/min

Gas Saver On 20 mL/min After 2 min
Split Ratio 2:1

Split Flow 2 mL/min

:(Column) Jadl) 2gaal dunallyy
HP-5MS 5% Phenyl Methyl Silox: 1785.43335
HP-5MS 5% Phenyl Methyl Silox
325 °C: 30 m x 250 pm x 0.25 pm
Vs &8 A ey Sl cude e de ) (B lehs Al gl die e ale 4)) Oy O das
e go Dilkie Ue 00 JJlea) waat & dbasll dagy oJdaall Wihesilag S Slea 3 iy S
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(Benzoic acid, Propanoic acid, 1,2-Benzenedicarboxylic acid, Octadecanoic
acid, Stearic acid, Hexadecanoic acid, Palmitic acid, Octadecanoic acid, Stearic

acid, Pentanoic acid, Heptanal, Linoleic acid, Stearic acid, 2-Propenoic acid,
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Phenol, Anozol, Vanicol, 2,3—-dihydroxypropy! ester, 2—-phenylethyl
ester, 2-phenylethyl ester, Heptadecane, 2,3-dihydroxypropyl ester,
2-Thiophenecarboxylic acid, 2—phenylethyl ester).
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B W Aabise dpl bes (V) Al & el 585 <l Basasall LS oh pal (e il

;s (V) saadl s (1) IS el LS (PAR)

Hexadecane (R= 4,3YVYe (Area Pct= ),vaYY ),

Phenol, 2,5-bis(1,1-dimethylethyl) (R= 4,¢.71, Area Pct= 41,4873 ),

Propanoic acid, 2—-phenylethyl ester (CAS) (Re= A,0344 (Area Pct= ¥,. AQY )

Hexadecanoic acid (CAS), Palmitic acid (Rt= \YY.Ye ¢ Area Pct= Yo,1YVA¢

9,12-Octadecadienoic acid (R= Yo,YAtA ¢ Area Pct= ¢A,££YY
A(20Ld) adla (V) dne Julas 8l 2(V) duadl 2(V) Joaad)

PK |RT Area Pct | Library(ID

1 7,2001 |0,2995 Pentadecane (CAS) $$ n—-Pentadecane $$ CH3(CH2)13CH3 $$ .n - penta - decane
2 7,3932 10,2623 Benzoic acid, 2-hydroxy—, ethyl ester (CAS) $$ Ethyl salicylate $$ Salotan

3 8,0344 |3,0892 Propanoic acid, 2—-phenylethyl ester (CAS) $$ .beta.-Phenylethyl propionate
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4 8,2827 10,348 Tetradecane $$ n—Tetradecane

5 8,393 0,2412 Propanoic acid, 2,2—dimethyl-, 2—phenylethyl ester $$ Phenethyl pivalate

6 8,8136 [0,4723 Pentadecane, 2,6,10~-trimethyl- $$ 2,6,10-Trimethylpentadecane #

7 9,0411 |0,2998 Eicosane (CAS) $$ n-Eicosane $$ Icosane $$ n — eicosane $$ n — icosane

8 9,1032 |0,8843 Octadecane (CAS) $$ n—Octadecane $$ Octadecan $$ n — octadecane

9 9,1308 |1,1418 pentadecane $$ CH3(CH2)13CH3 $$ N-PENTADECANE

10 9,1928 10,2076 Tetradecane (CAS) $3$ n-Tetradecane $$ Isotetradecane $$ n - tetra — decane
11 9,4066 |1,4873 Phenol, 2,5-bis(1,1-dimethylethyl)- $$ Phenol, 2,5-di-tert-butyl-

12 9,4755 |0,6129 Hexadecane $$ n—Cetane $$ n—Hexadecane $$ Cetane

13 9,6479 |0,2794 Pentadecane, 2-methyl- $$ 2-Methylpentadecane

14 9,7169 |0,3047 Heptadecane, 2-methyl- $$ 2—-Methylheptadecane

15 9,9375 |1,7922 Hexadecane $$ n-Cetane $$ n—Hexadecane $$ Cetane

16 9,9996 |0,3056 Heptadecane (CAS) $$ n-Heptadecane $$ Normal-heptadecane $$ n — heptadecane
17 10,1099 | 0,3089 1,2-Benzenedicarboxylic acid, diethyl ester (CAS) $$ Ethyl phthalate $$ Anozol
18 10,2065 | 0,2463 Pentadecane, 2—-methyl- $$ 2-Methylpentadecane

19 10,3099 10,9712 Pentadecane, 2,6,10,14-tetramethyl- (CAS) $$ Pristane $$ PRISTANE (FIELD ION)
20 10,3857 | 0,2397 Eicosane (CAS) $$ n-Eicosane $$ Icosane $$ n — eicosane $$ n — icosane

21 10,4202 | 0,344 Cyclohexadecane

22 10,5443 10,236 Hexadecane (CAS) $$ n-Hexadecane $$ Cetane $$ n-Cetane $$ Isohexadecane
23 10,6133 | 0,427 Eicosane (CAS) $$ n-Eicosane $$ Icosane $$ n — eicosane $$ n - icosane

24 10,7098 | 1,2933 Heptadecane $$ n-Heptadecane $$ Normal-heptadecane

25 10,7512 | 0,3099 Pentadecane, 2,6,10,14-tetramethyl- $$ Bute hydrocarbon $$ Norphytan $$ Pristan
26 10,7994 | 1,4471 Octadecane $$ n—Octadecane $$ Octadecan

27 11,0615 | 0,534 Heptadecane, 2—-methyl- $$ 2—Methylheptadecane

28 11,1442 10,8956 Eicosane (CAS) $$ n-Eicosane $$ Icosane $$ n — eicosane $$ n — icosane

29 11,227 10,3418 Heptadecane, 2-methyl- $$ 2—Methylheptadecane

30 11,2821 | 0,2175 Decane, 3,8—-dimethyl- $$ 3,8—Dimethyldecane

31 11,3718 | 0,3967 Octadecanoic acid (CAS) $$ Stearic acid $$ n—Octadecanoic acid $$ Vanicol

32 11,5303 | 0,6655 Octadecane (CAS) $$ n—Octadecane $$ Octadecan $$ n — octadecane

33 11,6062 | 0,2607 Heptadecane, 2-methyl- $$ 2—-Methylheptadecane

34 11,9165 | 0,5547 Heptadecane, 2—-methyl- $$ 2—Methylheptadecane

35 12,1027 | 0,2722 Nonadecane (CAS) $$ n-Nonadecane

36 12,2819 |0,2658 Nonadecane, 2-methyl- $$ 2-Methylnonadecane

37 12,3509 |0,7632 1,2-Benzenedicarboxylic acid, bis(2—-methylpropyl) ester $$ Diisobutyl phthalate
38 12,4405 | 0,7225 Nonadecane (CAS) $$ n-Nonadecane

39 12,6957 | 1,0265 Eicosane (CAS) $$ n-Eicosane $$ Icosane $$ n — eicosane $$ n - icosane

40 12,9301 |2,5382 7,9-di-tert-butyl-1-oxaspiro[4.5]deca—6,9—-diene-2,8—dione

41 13,1232 |0,5583 Tetratriacontane $$ n-Tetratriacontane

42 13,3024 | 15,6384 | Hexadecanoic acid (CAS) $$ Palmitic acid $$ Palmitinic acid $$ Prifrac 2960

84




Tartous University Journal.eng. Sciences Series¥ * Y1 (¥)aaall () +) alaall dsaigh o slall @ (o sda ya daals Aas

43 14,1506 | 0,222 6-Tetradecanesulfonic acid, butyl ester

44 14,8884 |0,2185 Docosane, 11-decyl- (CAS) $$ 11-n-Decyldocosane $$ 11-NOR-DECYLDOCOSANE
45 15,0263 | 0,6325 Heptadecane, 2-methyl- $$ 2—-Methylheptadecane

46 15,3848 | 48,4433 | 9,12-Octadecadienoic acid (Z,Z)— $$ cis-9,cis—12-Octadecadienoic acid

47 15,6331 | 4,4046 Octadecanoic acid (CAS) $$ Stearic acid $$ n—Octadecanoic acid $$ Vanicol

48 17,5224 10,8731 1,3,12-Nonadecatriene

49 19,6323 | 1,2607 Butyl 9.cis.,11.trans.—octadecadienoate

50 20,2115 |0,4422 Hexadecanoic acid, 2,3—dihydroxypropyl ester,

aal 053 (Y) Jsaally (V) S8 Cauay cligugyd) 4l Giliaadl Lgaall coa 3(Y) diwdl U
i (PAR) 5 )31 dalie doul Tog Al 8 el 585 @ig s3small LSl
1-(4-tert-Butylphenyl)propan-2-one (R= AA41Y, Area Pct= Y,0)Y1 ),

7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8—-dione (Re=
V¥,9437, Area Pct= Y,yY¢Y ),

Hexadecanoic acid (CAS), Palmitic acid (Rt= Y¥,YAAO «Area Pct=
y,0oV\Yo )

1-Methyl-5,8-dimethoxy-1,2,3,4-tetrahydro-1,4-iminonaphthalene (
Ri=+,1ve) « Area Pct= v,879 ),

p-tert-butyl-.alpha.-methyl hydrocinnamic aldehyde (R= 4,0¢¢v
Area Pct=1,2356 ),

p n-Hexyl salicylate $$ Benzoic acid, 2-hydroxy—-, hexyl ester (Re=
Vo, YAeo ¢ Area Pct= ¢),1686).
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PK RT Area Pct Library/ID

1 7,2137 10,7839 Benzeneethanal, 4-[1,1-dimethylethyl]- $$ (4-tert-Butylphenyl)acetaldehyde #

2 7,4068 |0,1867 2-Undecanone (CAS) $$ 2-Hendecanone $$ Methyl nonyl ketone $$ RUE KETONE
3 8,0205 |0,5837 Butanoic acid, 2—-methyl-, 2—phenylethyl ester $$ Phenethyl 2—-methylbutyrate
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4 8,0549 |0,7757 Undecanal, 2—-methyl- $$ Aldehyde M.N.A. $$ Methyl-n—nonylacetaldehyde

5 8.2825 10,1729 Tetradecane $$ n-Tetradecane

6 8,5514 0,382 Benzene, 1,1'-oxybis— (CAS) $$ Phenyl ether $$ Diphenyl ether $$ Phenyl oxide
7 8,6755 |0,976 syn-tricyclo[4.2.1.1(2,5)]dec-3-en-9-exo-yl acetate

8 8,8203 |0,2158 Pentadecane, 4-methyl- $$ 4-Methylpentadecane

9 8,8962 |2,5136 1-(4-tert-Butylphenyl)propan—2-one

10 9,103 0,6501 Dodecane (CAS) $$ n-Dodecane $$ Ba 51-090453 $$ Adakane 12 $$ Isododecane
11 9,1306 |0,6722 pentadecane $$ CH3(CH2)13CH3 $§ N-PENTADECANE

12 94133 |1,3215 PHENOL, 2,4—BIS(1,l—DIMETHYLETHYL)— $$ 2,4-DITERT-BUTYLPHENOL
13 9,4754 10,3208 Octadecane $$ n—Octadecane $$ Octadecan

14 9,5443 |6,2356 LILY ALDEHYDE $$ p—tert—butyl-.alpha.—methyl hydrocinnamic aldehyde

15 9,9374 |1,1233 Hexadecane $$ n-Cetane $$ n-Hexadecane $$ Cetane

16 10,0063 |0,6213 Pentanoic acid, undecyl ester $$ Undecyl pentanoate

17 10,1097 |0,3374 Diethyl Phthalate $$ 1,2-Benzenedicarboxylic acid, diethyl ester $$ Anozol

18 10,2063 |0,1867 Docosane (CAS) $$ n-Docosane $$ C22H46 STANDARD $$ Normal-docosane
19 10,3097 | 0,5483 Pentadecane, 2,6,10-trimethyl- $$ 2,6,10-Trimethylpentadecane #

20 10,4338 10,1782 Allyl Cyclohexyl carbonate

21 10,5303 | 0,8241 Heptanal, 2—(phenylmethylene)- $$ Cinnamaldehyde, .alpha.-pentyl- $$ Flomine
22 10,6062 |0,3861 1-(4-1SOPROPYLPHENYL)-2-METHYLPROPYL ACETATE

23 10,6751 | 3,879 1-Methyl-5,8-dimethoxy-1,2,3,4-tetrahydro—1,4-iminonaphthalene

24 10,7855 | 51,1686 n—Hexyl salicylate $$ Benzoic acid, 2—-hydroxy—, hexyl ester

25 10,9165 | 1,2768 5,7-Dimethoxy-1-methylindole

26 11,0613 | 0,304 Octadecane (CAS) $$ n—-Octadecane $$ Octadecan $$ n - octadecane

27 11,1509 | 0,499 Docosane (CAS) $$ n-Docosane $$ C22H46 STANDARD $$ Normal-docosane
28 11,344 |0,7383 Heneicosane (CAS) $$ n—Heneicosane $$ Henicosane $$ n — heneicosanene
29 11,5302 |0,2705 Octadecane (CAS) $$ n—Octadecane $$ Octadecan $$ n - octadecane

30 11,5922 | 0,353 Pentadecane, 3—-methyl- $$ 3-Methylpentadecane

31 11,9163 |0,2757 Tetracosane $$ n—Tetracosane

32 11,9715 |0,2096 Docosane $$ n-Docosane $$ Normal-docosane

33 12,1025 | 0,1682 Heptacosane $$ n—Heptacosane

34 12,2749 |0,7415 Cyclopenta[g]-2-benzopyran, 1,3,4,6,7,8—hexahydro—-4,6,6,7,8,8—hexamethyl-
35 12,3507 10,5936 1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester $$ Diisobutyl phthalate
36 12,4403 | 0,5105 Nonadecane $$ n-Nonadecane

37 12,5851 |0,1784 Benzoic acid, 2—-hydroxy—, phenylmethyl ester $$ Salicylic acid, benzyl ester

38 12,7024 10,9003 Pentacosane $$ n—-Pentacosane

39 12,9437 |2,7343 7,9-Di-tert-butyl-1-oxaspiro(4,5)deca—6,9-diene-2,8—dione

40 13,1299 |0,5297 Pentacosane $$ n—-Pentacosane

41 13,2885 |3,5125 Hexadecanoic acid (CAS) $$ Palmitic acid $$ Palmitinic acid $$ Prifrac 2960
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4A,5,8,8A.ALPHA.-TETRAHYDRO-2-METHOXY-4A.BETA.,8 . ALPHA.-DIMETHYL-

42 14,0194 |0,2928 1,4-NAPHTHA...

43 14,1435 | 0,198 Octadecane, 2-methyl- $$ 2—-Methyloctadecane

44 15,0261 |0,7113 Heptacosane $$ n-Heptacosane

45 15,3364 | 7,4205 9,12-Octadecadienoic acid (Z,Z)- $$ cis-9,cis—12-Octadecadienoic acid

46 15,5777 | 1,6024 Octadecanoic acid (CAS) $$ Stearic acid $$ n—Octadecanoic acid $$ Vanicol

47 17,7566 |0,1568 Octadecane $$ n—Octadecane $$ Octadecan

48 20,2389 |0,4249 7-Ethoxy—6-chloro—-2,2—-dimethyl-4-chromanone

49 20,4734 10,1917 Benzoic acid, 2,5-bis(trimethylsiloxy)—, trimethylsilyl ester

50 21,9697 | 0,1624 Ethyl (2E)-3-[2—(diethoxyphosphoryl)-4-(dimethylamino)phenyl]-2-propenoate #

satan 4l Gliadl Ligaall (o Al §linell dyguimal) LSyall e silag SU sl ael i)

O (Guaiacin) Shlse Sye o qulall Hom )3 (g1t ) B i dilias BaleS Guball B0n
Al H80 ay il Ay Alaie ( hydroxyl ) JaSs se clesens Ll ) lsidll cle pandl
AgSi b aaluy cubal) B (B agage JAT he e 58y Jsing¥) e O LS 3283 saliaaS
Cund By (AY) By 2l Jal b Lad Jsimg¥) aags S glally 2813 Cubl) 50

bl saliadly 52uS saliadl) aiailias
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Hexadecane (R= 49,9513, Area Pct= ¥,041 ),

Phenol, 2,4-bis(1,1-dimethylethyl)- (CAS) (R~ 14,4203, Area Pct-
£,4Y. ¢ ),

2-Thiophenecarboxylic acid, 2-phenylethyl ester (R~ 80275 Area
Pct= 0,1 AY¢ ),

1,2-Benzenedicarboxylic acid (Rt= (\Y,¥.4Y Area Pct= 1,00A1 ),
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9,12-Octadecadienoic acid (Z,Z)- (CAS) , Linoleic acid , Linoleic(R t=
15,371 (Area Pct =10,8442).
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uball Bysa Ligaa G 2(T) Al el il 1(Y) Jgand

PK |RT Area Pct Library/ID

1 7,207 0,6758 Tridecane, 5—propyl- $$ 5-Propyltridecane #

2 8,0275 5,1834 2-Thiophenecarboxylic acid, 2—phenylethyl ester

3 18,8273 0,839 Dodecane, 2,6,11-trimethyl- $$ 2,6,11-Trimethyldodecane

4 19,0549 0,7162 Nonane, 5-butyl- $$ 5-Butylnonane $$ 5-n-Butylnonane

5 9,1169 2,5905 2-Bromo dodecane $$ Dodecane, 2—-bromo-

6 9,1445 2,2145 pentadecane $$ CH3(CH2)13CH3 $$ n—pentadecane

7 19,4203 4,9204 Phenol, 2,4-bis(1,1-dimethylethyl)- (CAS) $$ 2,4-Di-tert-butylphenol

8 19,4893 1,6133 2-Bromo dodecane $$ Dodecane, 2-bromo-

9 [9,5651 1,317 1,3-Benzodioxole, 4-methoxy—6—(2-propenyl)- (CAS) $$ Myristicin

10 {9,641 1,0799 Hentriacontane $$ n—Hentriacontane $$ Untriacontane

11 (19,7375 2,7629 Benzene, 1,2,3-trimethoxy—5-(2—propenyl)- (CAS) $$ Elemicin

12 19,9513 3,596 Hexadecane $$ n—Cetane $$ n—Hexadecane $$ Cetane

13 10,0133 0,715 Tricosane (CAS) $$ n-Tricosane $$ n - tricosane

14 |10,1168 0,644 1,2-Benzenedicarboxylic acid, diethyl ester (CAS) $$ Ethyl phthalate $$ Anozol
15 10,2133 1,0148 Dodecane, 2,6,10-trimethyl- $$ Farnesan $$ Farnesane

16 [10,3236 1,7835 Pentadecane, 2,6,10,14-tetramethyl- (CAS) $$ Pristane $$ pristane (FIELD ION)
17 ]10,4408 0,9381 Hexadecane, 2—-methyl- $$ 2-Methylhexadecane

18 |10,5305 0,612 Docosane (CAS) $$ n—Docosane $$ C22H46 standard $$ Normal-docosane

19 |10,5581 0,6744 Eicosane (CAS) $$ n-Eicosane $$ Icosane $3$ n — eicosane $$ n — icosane
20 |10,627 1,1467 Octacosane $$ n—Octacosane

21 (10,7235 3,4839 Heptadecane $$ n—-Heptadecane $$ Normal-heptadecane

22 10,7787 1,4143 Pentadecane, 2,6,10,14-tetramethyl- (CAS) $$ Pristane $$ pristane (FIELD ION)
23 (10,8201 4,657 Docosane (CAS) $$ n—Docosane $$ C22H46 standard $$ Normal—-docosane
24 10,8821 0,8099 Nonadecane (CAS) $$ n-Nonadecane

25 (10,9304 0,7177 Heptadecane, 2-methyl- $$ 2—Methylheptadecane

26 | 11,0063 0,6682 Octacosane $$ n—Octacosane

27 11,0752 1,4339 Nonadecane (CAS) $$ n-Nonadecane

28 | 11,1648 2,7657 Docosane (CAS) $$ n—Docosane $$ C22H46 standard $$ Normal—-docosane
29 (11,2476 0,9624 Heneicosane $$ henicosane $$ henicosane # $$ n—heneicosane

30 | 11,3028 0,6178 Heptadecane, 3-methyl- $$ 3—Methylheptadecane

31 11,4131 1,9313 Tetradecanoic acid $$ Myristic acid $$ n-Tetradecanoic acid $$ Neo-Fat 14
32 11,551 1,1082 Octadecane (CAS) $$ n—Octadecane $$ Octadecan $$ n — octadecane

33 (11,9371 0,8787 Heptadecane (CAS) $$ n-Heptadecane $$ Normal-heptadecane $$ n - heptadecane
34 11,9923 0.864 Docosane (CAS) $$ n—-Docosane $$ C22H46 standard $$ Normal-docosane
35 | 12,1164 0,6037 Heptadecane, 3—-methyl- $$ 3—-Methylheptadecane
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36 |12,2888 0,6882 Hentriacontane $$ n—-Hentriacontane $$ Untriacontane

37 12,3577 1,3515 1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester $$ Diisobutyl phthalate

38 (12,4612 1,9084 Eicosane (CAS) $$ n-Eicosane $$ Icosane $3$ n — eicosane $$ n — icosane

39 | 12,7232 3,2813 Heneicosane (CAS) $$ n-Heneicosane $$ Henicosane $$ n — heneicosanene

40 [12,9783 7,1323 7,9-di-tert-butyl-1-oxaspiro[4.5]deca—-6,9-diene-2,8—dione

41 13,1507 1,5155 Nonadecane (CAS) $$ n-Nonadecane

42 (13,3093 6,5586 Dibutyl phthalate $$ 1,2-Benzenedicarboxylic acid, dibutyl ester $$ Elaol
4A,5,8,8A.alpha.—tetrahydro—2-methoxy—4A.BETA.,8.alpha.—-dimethyl-1,4-

43 14,0471 0,8366 naphtha...

44 (14,1643 0,61 Octadecane, 3—-methyl- $$ 3—-Methyloctadecane

45 15,0538 1,9858 Octadecane (CAS) $$ n—Octadecane $$ Octadecan $$ n — octadecane

46 |15,371 10,8442 9,12-Octadecadienoic acid (Z,Z)- (CAS) $$ Linoleic acid $$ Linoleic

47 15,5641 1,0018 Eicosane (CAS) $$ n-Eicosane $$ Icosane $$ n — eicosane $$ n — icosane

48 | 15,633 2,4256 Octadecanoic acid (CAS) $$ Stearic acid $$ n—Octadecanoic acid $$ Vanicol

49 17,7844 0,6116 Docosane (CAS) $$ n—Docosane $$ C22H46 standard $$ Normal—-docosane

50 [20,2666 1,2946 7-Ethoxy—6-chloro-2,2-dimethyl-4-chromanone

o B gh by Saall Balian ailiad (Jyuas¥) daliclgiliKes culall g iyl
i) Gum g 3ol L) Aallee A Tt (050 38 Laa clphadlly Uil gl ey o Jands

i el (aes

o bl B 5eh (e Al Ll LyaSill ssbiadl LSl o ol

(Rt= 11,4131, Area Pct= 1,9313 :Myristic acid) .l xie (A) J<il & ek

LY 0] G yaa il

cAilad) Lol ) aailiadl Tl el dalaaly 3eh of (e Lidasll 2341 jglas f LS

3 Ao siie 1018 A5 dpe o (g5l (Sypmd) fie3l oils Slealiius o 3n5 (pasadll 4ng Lo
A Aadle clelatind b S o Kay Ally el 13g] Aphal) (ailadll ) (ghed aslen Bl
Aol 4355Sy (ylaal) 4l Jladl i Kaall sl Tliilly e Sl ol cclly e sdles
VT dpial) (S Al sl Al Uil (s aa (Ve
4l Gilaal) Lgeall cpn 3(€) Ll 3 Bagasall LSyl pal (£) Jsaally (3) JSEN Cams
t s (PAR) 55,4 dalise Al b dul) & el 585 <3y gl
Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl)ethyl ester (R~
Y+,3011, Area Pct= v,y1.4 ),
1,2-Benzenedicarboxylic acid, dibutyl ester) R= 1¥,3161, Area Pct= £,Y1A

Phenol, 2-methyl-5-(1-methylethyl)- (CAS) (R~ 7,6895 :Area Pct=
V,aevy ),
2-Furancarboxylic acid, 2—phenylethyl ester , 2—Furoic acid, phenethyl
ester (Rt= A €YY ¢ Area Pct= 4,YYay )
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9,12-Octadecadienoic acid (Z,Z)- (R= 1o,¢AAY ¢ Area Pct= Y1,1YY)

Abundancy 7 HER 40
1 Be<07 o
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ing
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au?

Jononon - I’ ¥ 20300

15.05
2244

booonon 1208 | Jepgen syl
- 'I-J
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14,047 iEgA J
v‘-\a\-\-lll-';.r_,--'ll.u‘._.}_-h'l‘__,'«*.__’ ,_LJ..“R\_,.-‘\A._.-'*____.I\_;“"-.:&FL--" W i N

T T
15.00 000

[Time--=

o3l Lgea s 1(£) Liad) Jalas il 1(€) Jgand)

Area
PK RT Pct Library/ID
1 5,6416 0,8789 Phenol, 2-methoxy— $$ Phenol, o-methoxy- $$ o-Guaiacol $$ o—Hydroxyan
2 7,2069 0,5264 Hexadecane $$ n-Cetane $$ n-Hexadecane $$ Cetane
3 7,6895 7,9577 Phenol, 2-methyl-5-(1-methylethyl)- (CAS) $$ Carvacrol (CAS) $$ Antioxin
4 8,0412 9,2393 2—-Furancarboxylic acid, 2—phenylethyl ester $$ 2—Furoic acid, phenethyl este
5 8,1239 0,4354 1-Pentanone, 1-phenyl- $$ Valerophenone $$ Butyl phenyl ketone
6 8,2894 0,3788 Tetradecane $$ n-Tetradecane
7 8,3928 0,596 Propanoic acid, 2—methyl-, 2—phenylethyl ester $$ Benzylcarbinol isobutyrate
8 8,8204 0,5143 Dodecane, 2—-methyl- $$ 11-Methyldodecane $$ 2—-Methyldodecane
9 9,0272 0,4935 Phenol, 2-methoxy—-4—(1-propenyl)- $$ Phenol, 2-methoxy—4-propenyl-
10 9,0755 0,5878 2-Propenoic acid, 3—phenyl-, ethyl ester (CAS) $$ Ethyl cinnamate
11 9,1169 1,3446 Docosane (CAS) $$ n—-Docosane $$ c22h46 standard $$ Normal-docosane
12 9,1445 1,7054 pentadecane $$ ch3(ch2)13ch3 $$ n—pentadecane
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13 9,4202 3,3617 Phenol, 2,4-bis(1,1-dimethylethyl)- (CAS) $$ 2,4-Di-tert-butylphenol

14 9,4823 0,4619 Octadecane $$ n—-Octadecane $$ Octadecan

15 9,6547 0,3922 Pentadecane, 2-methyl- $$ 2-Methylpentadecane

16 9,7236 0,4483 Pentadecane, 3—-methyl- $$ 3-Methylpentadecane

17 9,9512 3,0515 Hexadecane $$ n-Cetane $$ n-Hexadecane $$ Cetane

18 10,1098 0,3807 Diethyl Phthalate $$ 1,2—-Benzenedicarboxylic acid, diethyl ester $$ Anozol

19 10,3235 1,3842 Pentadecane, 2,6,10-trimethyl- $$ 2,6,10-Trimethylpentadecane #

20 10,3925 0.4116 Caldaphnidine B

21 10,4408 0,6644 Hexadecane, 2-methyl- $$ 2-Methylhexadecane

22 10,6269 0,6104 Hentriacontane $$ n—Hentriacontane $$ Untriacontane

23 10,7304 2,4252 Heptadecane $$ n—-Heptadecane $$ Normal-heptadecane

24 10,7786 1,1823 Pentadecane, 2,6,10,14-tetramethyl- (CAS) $$ Pristane $$ pristane (field ion)

25 10,8269 2,6443 Docosane (CAS) $$ n—Docosane $$ c22h46 standard $$ Normal-docosane

26 10,8821 0,3792 Tetratriacontane $$ n—Tetratriacontane

27 10,9303 0,4034 Hexadecane, 2,6,10,14—-tetramethyl- $$ Phytan $$ Phytane
Heptadecane, 3-methyl- (CAS) §$$ 3-Methylheptadecane $$ 15

28 11,082 0,9615 | Methylheptadecane

29 11,1648 1,5375 Docosane (CAS) $$ n—Docosane $$ c22h46 standard $$ Normal-docosane

30 11,2406 0,6525 Heptadecane, 2—-methyl- $$ 2—-Methylheptadecane

31 11,3027 0,3995 Heptadecane, 3-methyl- $$ 3—Methylheptadecane

32 11,413 0,6219 Tetradecanoic acid (CAS) $$ Myristic acid (CAS) $$ myristinic acid $$ Crodacid

33 11,5509 1,0351 Octadecane $$ n—Octadecane $$ Octadecan

34 11,6267 0,3789 Eicosane (CAS) $$ n-Eicosane $$ Icosane $$ n — eicosane $$ n - icosane

35 11,937 0,5744 Eicosane (CAS) $$ n-Eicosane $$ Icosane $$ n - eicosane $$ n - icosane

36 11,9922 0,451 Hexadecane, 2,6,10,14-tetramethyl- $$ Phytan $$ Phytane

37 12,3714 1,2772 1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester (CAS) $$ Palatinol IC

38 12,4611 1,0096 Nonadecane (CAS) $$ n-Nonadecane

39 12,7231 1,6629 Heptacosane $$ n—Heptacosane

40 12,9851 4,9871 7,9—di—tert-butyl-1-oxaspiro[4.5]deca—6,9-diene-2,8—dione

41 13,1506 0,8372 Eicosane (CAS) $$ n-Eicosane $$ Icosane $$ n - eicosane $$ n - icosane

42 13,3161 4,368 Dibutyl phthalate $$ 1,2-Benzenedicarboxylic acid, dibutyl ester $$ Elaol
4a,5,8,8a.alpha.-tetrahydro-2-methoxy-4a.beta.,8.alpha.-dimethyl-1,4-

43 14,047 0,3961 | naphtha...

44 15,0537 1,0761 Tricosane $$ n-tricosane

45 15,4881 26,623 9,12-Octadecadienoic acid (Z,Z)- $$ cis-9,cis—12-Octadecadienoic acid

46 15,7502 2,8097 Octadecanoic acid (CAS) $$ Stearic acid $$ n-Octadecanoic acid $$ Vanicol
Hexadecanoic acid, 2-hydroxy—1-(hydroxymethyl)ethyl ester $$ Palmitin, 2

47 20,3011 3,7609 | mono—

48 20,4941 0,4085 Silicone oil $$ silikonfett se30 (grevels)
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20,5975

0,5189

Di—-n—octyl phthalate $$ 1,2—-Benzenedicarboxylic acid, dioctyl ester

50

22,4662

0,7934

Octadecanoic acid, 2,3-dihydroxypropy! ester (CAS) $$ 1-Monostearin $$ Te
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