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Jéadhﬁ}si SSN g e SSly oS 5
30 5nS 5 VVS Ol 2] Jeel K 5 o e Linoleate + Oxygen <=> (9Z,11E)-(13S)-13-
oS B rwjy Hydroperoxyoctadeca-9,11-dienoic acid
30508 5 10 L] S sk Sla s
Shes ) oW s el S 1) Hﬁtﬁ Linoleate <=> Rumenic acid
563 Y ol el S e Linoleate + Oxygen <=> (9Z,12Z)-(11S)-11-
5eSsed # = SAA ez Hydroperoxyoctadeca-9,12-dienoic acid
Sl Y - L Aol S g e silse Linoleate + 2 Ferrocytochrome b5 + Oxygen + 2 H+ <=>
’ - ooy Crepenynate + 2 Ferricytochrome b5 + 2 H20
1650eS] 5550 Jlo 33 S sl S84 o ol Linoleate + Oxygen + NADPH + H+ <=> 9(10)-EpOME -};
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Shygtes =8 18 Jol Al S g e e Linoleate + Reduced acceptor + Oxygen <=>
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) TEs 9,10-Epoxystearic acid + Alcohol
oSl

e Yol

Oleamide + H20 <=> (9Z)-Octadecenoic acid +
Ammonia
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ATP + Hexadecanoic acid + CoA <=> AMP + Palmitoyl-
CoA + Diphosphate

Hexadecanoic acid + 2 Hydrogen peroxide <=>
Pentadecanal + CO2 + 3 H20

Hexadecanal + NAD+ + H20 <=> Hexadecanoic acid +
NADH + H+

Hexadecanoic acid + Protein <=> Palmitoyl-protein +
H20

Hexadecanoyl-[acp] + H20 <=> Acyl-carrier protein +
Hexadecanoic acid

Retinyl palmitate + H20 <=> Retinol + Hexadecanoic
acid
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11-cis-Retinyl palmitate + H20 <=> 11-cis-Retinol +
Hexadecanoic acid

S-Palmitoylprotein + H20 <=> Hexadecanoic acid +

[Protein]-L-cysteine
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Hexadecanoic acid + [Reduced NADPH---hemoprotein

reductase] + Oxygen <=> 16-Hydroxypalmitate +

SYsb oo b o oSl

Lol 315 /53055 -

[Oxidized NADPH---hemoprotein reductase] + H20

ATP + Hexadecanoic acid <=> Diphosphate +

(Palmitoyl)adenylate
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ATP + Hexadecanoic acid + Holo-

[(hydroxy)phthioceranic acid synthase] <=> AMP +

sk i b
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synthase]
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Abstract

Water stress is one of the most important factors affecting the metabolic pathways in the
plant and thus alters the synthesis and accumulation of natural compounds such as fatty
acids and hydrocarbons in medicinal plants. This study aimed to investigate the effect of
different levels of water stress (Full irrigation at field capacity, irrigation at 70% of field
capacity and irrigation at 40% of field capacity) on fatty acid and hydrocarbon
quantities of Milk thistle. Drought stress was applied at flowering stage. Then the oil
extract was extracted from the seeds using Soxhlet method and analyzed by GC-MS.
Finally, the identified compounds were bioinformatically analyzed and the pathways of
reactions and enzymes involved in these reactions were identified. The results showed
that the yield of fatty acids and hydrocarbons increased with increasing drought stress
intensity. The predominant fatty acids identified in Milk thistle oil extract was linoleic
acid (15.2-27.4%) and its dominant hydrocarbon was dodecane (12.3-14.1%). The
percentage of fatty acids detected under stress was reduced, probably due to their
degradation into hydrocarbons to maintain osmotic pressure under dehydration.

Key words: Mass spectrometer, Bioinformatics analysis, Soxhlet, Field capacity, Gas
chromatography.



