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Column Flow :1.71 mL/min
Linear Velocity :47.2 cm/sec
Purge Flow :3.0 mL/min
Split Ratio :30.0

High Pressure Injection :OFF
Carrier Gas Saver :OFF
Splitter Hold :OFF

1GC-2010[

Column Oven Temp. :40.0 °C
Injection Temp. :280.00 °C
Injection Mode :Split

Oven Temp. Program

Rat Temperature (°C)
- 40.0
40.00 100.0
9.00 280.0
30.00 300.0
g5 (Al s se 5 SI Jlal) il Caty
a5, e wagmd s
8,11,14-Eicosatrienoic Ua—als
Y & 4w acid, methyl ester
%(49.49) i adll (mle AV o

13-Docosenoic acid, methyl (adlaj

(2)-

ester

Cis-13-5%13.03 4—u ester,
4rwi Eicosenoic acid, methyl
Methyl 20-methyl- 5%2.42

5%0.87 —= 4—ui heneicosanoate
Methyl

15-Tetracosenoic

18-methylnonadecanoate-
5 %0.86 —» iy
%0.50 “—u acid, methyl ester, (2)-
Cycloheptasiloxane, S
Tetracosanoic s tetradecamethyl-
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Flow  Control Mode :Linear
Velocity
Pressure :96.1 kPa
Total Flow :56.0 mL/min
Hold Time (min)
2.0
0.50
0.00
1.00
dEBLaY 4 gkl
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Group #1

intensity
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2400000~
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2300000
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2000000
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1900000
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100000
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5o Bal) A ladll 3 g—al) g Asinlf ) Cma g i) (ud gaBal) iy ) g gtina 3(1 — 4 ) Jsa
GCIMS S &y

Cycloheptasiloxane,

! 9.029 tetradecamethyl- C14Ha20751 041
) 14.400 Hexadecanoic acid, methyl C1oHuO, 1783
ester
8,11,14-Eicosatrienoic acid
16.311 Y ’ H 49.4
3 63 methy! ester Cal0; 9.49
Octadecanoic acid, methyl
4 16.521 C19H3502 14.19

ester

cis-13-Eicosenoic acid,
5 18.189 Cr1H400, 242
methyl ester

Methyl 18-
6 18.447 Co1H40 0.86
methylnonadecanoate- a2
13-Docosenoic acid, methyl
7 20.023 ester, (2)- C23H440, 13.03
8 20.246 Methyl 20-methyl- CasHasO: 0.87

heneicosanoate

15-Tetracosenoic acid,
9 21.710 methyl ester, (2)- CsHa0- 0.50

Tetracosanoic acid, methyl

10 21.917
ester

CasH5002 0.41
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Chromatogram 1 D:\klegai\l.qgd
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intensity
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5 Ball A_Madl) 3 gal) g Asinall palaaY) G (5 il (b Sl Gy § g 9ina 3(2 — 4 ) J9in
GC/MS J4a 4y
Y oe) ) Lall
) 8 S yall aud < yall 0
il QECTEPRR e | T
Methy! tetradecanoate
1 12.084 C15H300- 0.42
Sl gula | yEl aala
9-Hexadecenoic acid, methyl
2 14.137 C17H320; 0.26
el ) siadlll (s ester, (2)-
3 14.392 Hexadecanoic acid, methyl ester | Ci7H340; 11.74
9,12-Octadecadienoic acid
4 16.186 C19H340; 30.91
(Z,2)-, methyl ester
9-Octadecenoic acid (2)-,
5 16.288 C19H360- 50.15
<Ll $¥) (ada methyl ester
6 16.508 Octadecanoic acid, methyl ester | Ci9H350; 3.22
cis-13-Eicosenoic acid, methyl
7 18.186 C21H400- 1.05
ester
8 18.446 Methyl 18-methylnonadecanoate | C;;H420, 1.24
Methyl 20-methyl-
9 20.245 _ Ca3H460; 0.48
heneicosanoate
Tetracosanoic acid, methyl ester
10 21.917 CosHs5002 0.51
s s8I (aala
& ganall 100
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sl
%(1.69) L& 4 L8 iy methyl  ester
e sl LS ¢ M sl e 94(1.02) 5
13-Docosenoic  (abeal (e dliiam cas
ester, (2)-
18- el s V)

cis-11-Eicosenoic  acid,

=<l 5 acid,
Methyl

cis-10- methylnonadecanoate

methyl

Nonadecenoic acid, methyl ester
9-Hexadecenoic <l sl siallll (sl
(2)-
Sl e 94(0.43 <0.51 <0.76¢0.54)
i (14) osols Nguyen Jda—
)y b sy i A gaall (al ea)
Lol Ayl (aleaW) Jadii i) g sl
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e Gl g sl Gl €5094(3.54)

Hexadecenoic acid, <lgalll adla
uaala59%(9.27) “e—sumethyl  ester
Octadecadieoic  acid Gl
Uadla 5 9%(10.74) 44— methyl  ester

Methyl 18- iy V)
i L4, .5 methylnonadecanoate
il il o s 9%(0.80)

DS () (paala 3 pa g ) 2 5 sa s S
Methyl 2- e ey
Octylcyclopropene-1-octanoate
2,6,10,14,18,22- 5
2,6,10,15, 19,
-hexamethyl-,
sl e

O o (17) so—=ls Sriti J—asi
Gyt ag A aal al sl
e a (e R e (mleal Ja s, €
C16:0 eliallll asla s C14:0 i sl
C18:0 <y jliwll (b s

Tetracosahexaene,
0.415% 0.30 4—u 23

cligaa ¥y
€0.77 $3.48 <0.08) —d iy C20:0
palaal e s 5ial s o5 e %(0.15
C16:1 &gl sialld) (aala Jie drpiia e
Cl82<d — Al C18:1 el — A4Vl
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Chromatogram 3 D:\klegai\3.qgd
Group #1
L
0000000 (Normalized)

T N - . T
35000000 T
20000000 ;

35000000

75000000 | x
70000000

35000000

55000000
50000000

15000000 -

10000000 ‘ %
35000000
30000000

25000000

20000000~
15000000 -
10000000

5000000 -

3.0 10.0 200 25.0
min

) =2 GC/MS Jlog Aty 5 jafial) ANadl) ) gmall g Al (alan¥) s 10 3(3 — 4) JSi
gl B s

289



2017

309 —279

:(4) 9

Aoyl pgtall 48 o<t} Ataa

Ay B jatal) Adladl) ) geal) 5 Apinal) (alaaN) (s (g ldil) By SN i) s 9100 1 (3 - 4) Jsa

GC/MS
Dlaia¥l (e ; Aaal
) a8 Sl and S yall 0
il ICEES e g | T
1 14.393 Hexadecanoic acid, methyl ester | Ci7H340; 9.27
9,12-Octadecadienoic acid
2 16.205 C19H340; 47.15
(Z,Z)-, methyl ester
9-Octadecadieoic acid ,methyl
3 16.275 C19H360- 03.54
ester, (E)-
Octadecadieoic acid ,methyl
4 16.517 C19H350; 10.74
ester
E,E,Z-1,3,12-Nonadecatriene-
5 17.902 _ C19H340; 0.79
5,14-diol
6 18.445 Methyl 18-methylnonadecanoate | Cy;H4,0, 0.80
Methyl 2-octylcyclopropene-1-
7 18.823 Y YICYETopTop Ca0H360; 0.30
octanoate
2,6,10,14,18,22-
8 22.537 Tetracosahexaene, CsoHso 0.41
2,6,10,15,19,23-hexamethyl-,

g saaall

100
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Chromatogram 2 D:\klega\2.qgd
Group #1
intensity

:(Nomﬁiized)

3500000
— T
7500000 ! ?" [
7000000? i /
6500000- N LT
6000000-
5500000:- ‘ I
soooooo:
4soooooi © i

4000000~

3500000

E %

3000000 | |
|

|

25000001 ||
2000000 SN

1500000

1000000~

500000~
TIC*1.00

30 10.0 200 25.0
min

i) (8 GCIMS Sl Aty 8 jaBal) Adladl) ) il g Al (alas) aidl 0 3(4 — 4) JSii
(éJl.;.m Q.'\,\.«ﬂ‘
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Ay § il Adadll 31 goall g Aia ) (yalan¥) (s (g Tl Cibdl) iy 5 gina 1(4 — 4 ) dsia
GC/MS
il Oladia¥ e ) Ll
4qal) o8 Sl o S el 9%
Pl ey e gy | TN
9-Hexadecenoic acid, methyl
1 24.658 ] C17H3,0; 0.49
ester, (Z)- (Methyl palmitoleate)
2 24.749 Hexadecanoic acid, methyl ester | Ci7H3405 4.44
9-Octadecadieoic acid ,methyl
3 25.287 C19H360; 87.03
ester, (E)-
Octadecadieoic acid ,methyl
4 25.343 C19H350; 1.69
ester
5 25.386 6-Octadecenoic acid, (2)- C1gH340- 3.53
cis-10-Nonadecenoic acid,
6 25.517 CooH350- 0.51
methyl ester
cis-11-Eicosenoic acid, methyl
7 25.727 C21H400; 1.02
ester
8 25.783 Methyl 18-methylnonadecanoate | Cy;H4,0- 0.54
13-Docosenoic acid, methyl
9 26.187 C23H440; 0.76
ester, (2)-
g saxall 100

‘;\‘)9‘9_1‘}4}‘)5“ d J‘\’;“ G;J R 11:‘5

6-Octadecadieoic

acid clily g il

&‘)—m e B Sl C18:3 <Ll gulll
79.91 5 0.5250.5251.6155.79)
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oA Adlad ol g e 35 a g Jan s 1189439 .42
Benzene,  1,2,3,4-tetramethoxy-J—
¥ 5 9%14.04 A—u 5-(2-propenyl)-
%6.03 4wy alpha-Pinene cr—ayu
1,2,3-trimethoxy-5-(2-
B« 9%5.58 4——i propenyl)-

Benzene,

Bicyclo[3.1.1]heptane, 6,6-
4wy dimethyl-2-methylene-,  (1S)-
Cyclohexene, O—Sa 5100 5 945,31

1-methyl-5-(1-methylethenyl)-,
Benzene, 33—s  %2.85 4 (R)-
1,2,3-trimethoxy-5-(2-propenyl)-
AL A iy Jy i gl LalS 5 96121 4y
Naphthalene, 5 %0.88
1,2,3,4a,5,6,8a-Octahydro-4a,8-
dimethyl1-2-(1-methylethenyl)
G al 659 9%0.39 cols Ay
2,2'-[bis-
(dimethylsulfonyl)amino]-5,5'-
%0.26 1 A8 iy dithiocyanato-

Biphenyl,

AN(2) s ——=ls Baananou g—=5)
Gy b aay ) A aall al Yl
s afe e alaal (il g il
C14:0 eliu yall (iasl a3 C12:0 el M)
dly iy C16:0 Sl (idl s

— iy C20:0 i ¥ 5 C18:0
% (4.675 1955 7.025 0.225 0.08)
J—ieday e je Galaaly o sl e

195 C16:1 Ll siallll jaal o

293

s
S 255 (A1 S s sa s 81 el il (e
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5o Ball A Nadl ) g—all g Al Al (s g pmidal) (i gall) G j g gaa (5 - 4) Jsra

GC/IMS g 4y
alpha-Pinene CioH16
Bicyclo[3.1.1]heptane, 6,6-
2 4.787 dimethyl-2-methylene-, (1S)- CioHhe 531
Biphenyl, 2,2'-[bis-
3 5.141 (dimethylsulfonyl)amino]- | CisH18N40OsSs | 0.26
5,5'-dithiocyanato
Cyclohexene, 1-methyl-5-(1-
4 6.078 methylethenyl)-, (R) CuoHae 285
Naphthalene, decahydro-4a-
5 18.080 methyl-1-methylene-7-(1- CisHos 0.39
methylethenyl)
1,3-Benzodioxole, 4-
6 18.999 methoxy-6-(2-propenyl)- C11H1203 5.58
Benzene, 1,2,3-trimethoxy-5-
! 19.719 (2-propenyl)-(Elemicin) C12H160s 121
Benzene, 1,2,3,4-
8 20.599 tetramethoxy-5-(2-propenyl)- C13H1504 14.04
9 22.603 AplOl C1oH1404 3942
10 24.749 Hexadecanoic acid, methyl C17HuOs 146
ester
9-Octadecenoic acid, methyl
11 25.282 ester, (E)- C19H360; 17.91
12 25 342 Otadecanoic acid, methyl CioHs:Os 0.63
ester
13 25.385 6-Octadecenoic acid, (2)- C18H340, 4.01
14 25.832 gamma-Sitosterol Co9Hs500 0.88
g saxall 100
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%1.87 «ol—= 4 uiy methylethenyl)
1,3-Benzodioxole,4- »—=) 55

-6-  (2-propenyl)
Bl dy il <9%3.90

4w methoxy
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%0.58 las 3L il dimethyl
Rl o) (14) O35 Nguyen
ol (b Sl iy § (8 Gy A Aianl)
pad— 25 C16:0 Ll pmal s
C18:0 <l i —ull 3 C16:1 <l 5l sl
C18:24 sy, C18:1 sVl
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GC/MS

. Sl e ; Lapall %
T ) oAl e il | Sl
D- Limonene(1-Methyl-4-(1-
1 6.076 CioH1s 4.54
methylethenyl)-cyclohexene)
Naphthalene, decahydro -4a
2 18.086 methyl -1- methylene -7- (1- CisHa4 11.44
methylethenyl)
Naphthalene, 1,2,3,4a,5,6,8a-
3 18.273 Octahydro-4a,8- dimethyl1-2-(1- CisHos 1.87
methylethenyl)
1,3-Benzodioxole,4- methoxy -6-
4 18.999 C11H1203 3.90
(2-propenyl)
5 22.576 AplOl C1oH1404 15.99
6 23.442 Pyrazine,2,5- dimethyl CeHsN2 0.58
7 24.749 Hexadecenoic acid, methyl ester C17H340- 6.24
9-Octadecadieoic acid ,methyl
8 25.282 C19H360; 53.34
ester
9 25.342 Octadecadieoic acid ,methyl ester | Ci9H350, 1.72
Methyl 18 -
10 25.783 C20H1002 0.38
methylnonadecanote,methyl ester
& ganall 100
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e 3 XN gy g sal S <04 17.01
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— LV 82l 5 %16.70 Z—uitrimethyl-,

&4,y 1R-alpha-Pinene cr—a=>b

Benzene, 1-methyl-3-(1-5%10.13
% 9.83 4 - methylethyl)-
%7.10 4 iy () S srlaalion SIS L)

1,6-Octadien-3- 33— o al il
% 3.06 » 4w ol, 3,7-dimethyl-

O ) (14) s -3l s Nguyen  J—assi
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73.84 ¢3.57 ¢3.53 <2.20) (— —uis
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(10) M sl - le % (5.44 <2.80 <0.12

chromatogram of GC- I\
Chromatogram 3 D:\dr khdeja\3.qgd
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5o Ball A_tladll 3 gall g Aiaall alaa¥) (e § o=idal) By SN iy § (6 gl (7 — 4 ) J9>
GC/IMS g 4y
C o s Sl e . i e %
dadll a8 (ia89) S all A jall el L
1 3.457 1R-.alpha.-Pinene CioH16 10.13
Bicyclo[2.2.1]heptane, 2,2-
2 3.565 dimethyl -3-methy CioH1s6 17.57
Benzene, 1-methyl-3-(1-
3 4.099 methylethyl)- CioH14 9.83
4 4.700 1,6-Octadien-3-ol, 3,7-dimethyl- C1oH180 3.06
Bicyclo[2.2.1]heptan-2-ol, 1,7,7-
5 5.426 trimethyl-, C10H150 16.70
3-Cyclohexene-1-methanol,
6 5.649 alpha.,.alpha..4 CioH180 9.31
7 8.319 Caryophyllene CisH240 17.01
Cycloheptasiloxane,
8 9.028 (Cycloheptasiloxane) C14H4207Si7 7.10
tetradecamethyl-
9 16216 6-Octadecenoic acid, methyl C1oHa:Os 576
ester
10 21.708 Hexacosane, 9-octyl- CasH7o 3.53
& sandll 100
<1.09 <59.08  <18.10 <5.55 <4.94) 8l 255 (9) vs—3 s Hassanen G

B8 )y S Al e 9% (2.04

o= Al Sl g Aianl alaa¥) s
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-Terpinenea s —il) - a1 5 o sl
Jdsll—ullis 3 —Pinen g—u—L_al¥,
il s Geraniol Js—l a2l s Linalool

—» ——i Geranyl  acetate U sl
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S oW (aala il S8 day Gl poe A yiaal
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% (0.26545.13537.05 5
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e sl Al S Ml e 9618415
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%37.44 5 %15.77 b 5 Lgr el oy
(18) N sl e 9%25.73 5

oY) ea LA NI Jan ) b all LS
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b A Sl e oy AV alea¥) ey
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Gl i 3 (8-4) Jsra 5 (8-4) JS-& 4

i Mladl) LS pall 93 TV A _vanl) al aaV)
B il o i) il s Gy )
Gl Joaiall Sl Lol S 55505 S Sl
9- <

Octadecadieoic acid

,methyl ester
o5 (% (57.58) —p sile L,
Hexadecenoic acid, <lidlll adla
2= <% (3.81) ey aa 5 J methyl  ester
Octadecadieoic acid <h il jasla
i i g 9% 1.05 4siy methyl  ester
3 paala 35 5 ) )8 9 ga s ySI Jodal)
6- il s il sl s sa Bl S e
<% 0.48 4—u Octadecadieoic  acid
pasla s

(2)-

ester,

13-Docosenoic acid, methyl
9- <%(0.66) L& 4. ester,
Hexadecenoic
) Ay (2)-

acid,
(Methyl

methyl
palmitoleate)
%(0.38

st (SIS 5T pa s S Jlaill =l
i’ Al gy 3 1aa 8 A gl LS pal)
= sy (el 5 J ¥ 3ol (pe S
L s 5o il (e 9%10.525 %17.46
lad 3

Al 4

e s 35—
Cyclohexanone, 2-methyl-5-(1-
(02 S) methylethenyl)-,  trans-

5 %3.83 Ay
2-methyl-5-(1-methylethenyl)-,
%3.78 & 4wy (R)-
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5o Ball A adll ) gall g A Al [l asl) ¢a $o—dal) e L) iy § (g gtina (8 — 4 ) Jyra
GC/IMS g 4y
C o s BRSNS ‘ Lapall
dadll o8 (fady) S al) ol A sa S el %
D- Limonene(1-Methyl-4-(1-
1 077 H 10.52
6.0 methylethenyl)-cyclohexene) CoHis 05
Cyclohexanone, 2-¢ st )<l
methyl-5-(1-methylethenyl)-,
2 10.614 trans- (p-Menth-8-en-2-one; C10H160 383
Dihydrocarvone)
2-Cyclohexen-1-one, 2-methyl-
11.881 H .
3 88 5-(1-methylethenyl)-, (R)- C10H1O 378
4 21.283 AplOl C12H1404 17.46
9-Hexadecenoic acid, methyl
5 24.658 ester, (Z)- (Methyl C17H30; 0.38
palmitoleate)
6 24.749 Hexadecenoic acid, methyl ester | C17H340, 3.81
9-Octadecenoic acid, methyl
25.2 H '
7 5.258 ester, (E)- C19H3602, 57.58
g 95 349 Octadecadieoic acid ,methyl C1sHuOs 105
ester
9 25.385 6-Octadecenoic acid, (2)- C1sH340- 0.48
13-Docosenoic acid, methyl
10 26.182 ester, (2)- C23H440; 0.66
g saxall 100
proteins and oil seeds from s sdlaall
pumpkin  Cucurbit —amoschata 1-Abd El-Aziz, AB. and H.H, El-

Kalek.
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Determination of fatty acids and active compounds in some
Umbelliferae seeds (parsley, Celery, Coriander and Dill) *

Commercial and laboratory oils
Munir Abboud Jassim AL-Taii Khadeja Sadeq Jaffeer Al- Hussainy
Sabreen Salam Nama Al- Athary
University-Basra - College of Agriculture - Department of Food Science

Republic of Iraq

Abstract:

The current study included using seeds of parsley Petroslinum crispum
Celery Apium graveolens, Coriander Coriandrum sativum and Dill Anethum
graveolens belonging to the family of Umbelliferae to extract oils from them,
the seeds brought from the local markets of Basrah city, and after that the
seeds milled and dried. Oil was extracted from samples of seeds milled and
dried using organic solvent extraction method, and used commercial pure oils
for their comparison. The fatty acids were analyzed and active compounds in
the commercial and laboratory oils by gas Chromotography and
spectaophotometer mass, then the data was analyzed statistically we was
following results:

The fatty acids are effective compounds for commercial and laboratory
oils were analyzed by gas chromotography spectaophotometer mass analysis,
while was observed that the commercial parsley oil contains Palmitic acid
and Stearic acid, commercial oil from celery contains Oleic acid, Linoleic
acid, Palmitic acid, Palmitolic acid, Stearic acid and Erucic acid, also
commercial oil from coriander contain the Linoleic acid, Oleic acid, Palmitic
acid, Stearic acid and Erucic acid. Two acids Octadecadieoic acid and Cis -
11-eicosenoic acid on the rated (5.76 and 3.53)% were in commercial oil of
dill, and the results showed that the laboratory oils contain ratios of Oleic
acid, Palmitic acid and Stearic acid, as well as contain non Common fatty

acids .
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The results pointed that the commercial oils did not have any active
compounds. while the active compounds in laboratory oils such as parsley,
celery and dill were apoil. However celery and dill oils contained limonene,
But the dill oil characted with carphon and coriander oil contained
caryophyllene, As well as thier were other active compounds were founded

in the laboratory oils, which played a major role in preservation.
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