_‘

Bioactive Compounds

2026-2025

PhD — 2nd Semester
By: Prof. D. Sawsan Ali AL-Hilifi
Food Chemistry




‘\

‘ Introduction
‘ Classification

‘ Structure



(1800 J& L) 4 A
4 gl Cilaiiall g calie Y ddggdal) el e QWK slaie V)
el (S Sl 48 jaa () 50 Ailil) Clalitual Cuaadinl

ZUAD
(0Sse) Cilaiiall o
- ) GRS Y e sl e
(<l Y] iae
Aadle Gl e S asl s

(PasS i G 9 day jaT 3 R 18




+ (1900-1800) iz sl g Jjall U 5o 2
¢ bl alaal (e Aladl) S pall J0 Al

ol e 8 g S e Jl — Gl Je 11805
‘Jie Gl el eLEss)
Cpsl)

Sl

) Sl ) aliiedly Sl e JUEY)




—

(1950-1828) (s sand) (3dadl) dla 0 .3
s (3155 :1828

Agrphall Slad LS je @alas

(CroseY)) llualle Jrina¥) aela

O ball

(posf 5080 Y1) Slasll jadsl) gl




——

(1980-1950) 4ululadl) clilEl g 4y gl slLassll Al ja .4

(111)

Intensity (a.u.)

(200)

(220)

(311)

FLss ) gha

Ll & sila 5 S

bl JAsYV <R <NMR)
(A (g sl e 4y pall GLS jall Jee DL g
Aanlall 4 gl Calalicadd) s ciliabiall Caliss)

26 (degrees)

---------------

A saal) Al b SbeSl S il oy




(2000-1980) 43l g 48, S pall dda ja 5
Functional Foods : asgda Lsgdd.

el il il pdeall e Gl pally alaiaY)
&Y sl

Calay 53 g3l

Clig 5 <)

i yall zal 3a¥ (e 438 g 131 aUail) (g day Sl

2130 1) o) sall (e A gadl LS pall sl



A ) .6
Aadiie LS aladtul
GC-MS ¢<LC-MS/MS

Metabolomics

(e S Al

s s>l il siliBioavailability
Liall g dadleall ol 1 i)
gL e T S

ik Gl aae Yl

000 oLl

SSA g Jadall Calal

:\TU;\;S\ 2.'1\.335\} c:\gﬁiﬂ\ c;\.gagﬁ\ GA.J



R

el A58l e QY (S Byl Sl 2 5k
i i ey Law oal) AT L e (3 )
Al g A5l 48 Y N




o 4 LDy
o c“dﬂ\éwojj;y

LA

Z Al
SAL]] Jnoatl

AL G b, 29




—

clilall (5 gl ) e dails
Ll 55 Lielaa 150 ali




Phenolic compounds
Terpenoids

Alkaloids
Sulfur-containing compounds
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+ What is Phenol

* Its chemical formulais C6H50H. |

* The hydroxyl group is attached to a phenyl ring. Phenolic



nly one
E Has an O-H group -

E The O-H group is directly attached to a
benzene ring

F Q: The C6H5- group has a special name.
What Is it? O—H
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* Phenol = “phenyl” + “alcohol”

+ |UPAC rules are same as for benzene derivatives.
Parent ring is “phenol

A Ferulic acid
c CH CH 0
HO” T NCHZ T N X N H

C
Z " "NOH
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HC
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Nutmeg tree fruit. A phenolic compound,
isoeugenol, is responsible for the odor
associated with nutmeg
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Phenols and phenolic acid

Simple phenols are compounds that contain a hydroxyl group
attached to a carbon atom in which the (R) group position on
the benzene ring is replaced to result in Para, Meta or Ortho,

and in this the active group is the hydroxyl group




rtho, meta or para:

* Mono-substituted phenols are characteri ng the
prefix ortho (o-), meta (m-) or para (p-) depending on
the placement of the substituent from the hydroxyl
group or the hydroxyl group from a higher priority
functional group.
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Flavonol lavion Flavamon

Flavanol (Katehin) Lroflavon Antocianidin




* The basic structure of flavon

nucleus containing 15 carbon atoms linke e rings
(C6 - C3-C6) called (A - B - C) with multiple hydroxyl
groups,

* How does the difference between different types of
flavonoids occur?
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Flavones

* Flavonols

* Flavonones

* Flavanols

* Anthocyanins

Mlavanmone



Scutellaria root
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Apigenin Parsley Vitexin Chinese hawberry
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Flavonoides (e.q., quercetin) Anthocyanins
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* Tannins are water-soluble phenolic polymwth
multiple hydroxyl groups and that the unit in their
structural structure is derived from different types of
phenolic groups and is present in all parts of plants
such as stems, roots and leaves
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*
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Bitter taste if tannin content high.
Yellowish white to brown in color.
Have large molecular weight.

Antioxidant, antibacterial, antifungal.
Solution in water-acidic in nature.
Non crystallizable from colloidal solution with water.
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Morphine
Quinine
Quinidine
Caffeine

Nicotine
Atropine
Codeine

Ephedrine

Reserpine
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Cinchona spp.
Cinchona spp.
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Nicotiana tabacum

Atropa belladonna
Papaver somniferum

Ephedra spp.

Rauwolfia serpentina
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R=OMe: Quinine (Cinchonidine epimer at C-9)

Quinine R=H: Quinidine (Cinchonine epimer at C-9)
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* biological activities

+ Definition
+ Classification @
* Examples @

* Structure
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A/ C: Hemiterpene (1 isoprene unit)

)\/Hb/l\/ Chp Monoterpene (2 isoprene unit)
/j\/_‘/l-\/\)\/ Cy5 Sesquiterpene (3 isoprene unit)

/L/ - )\/ - J\/ - J\/ Cap Diterpene (4 isoprene unit)
/J\/‘u\)\/&.‘/l\/n\)\/nb/l\/ Caz Sesterpene (S isoprene unit)
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)\/H‘)\/\‘A/H‘AVHJ\/\_/I\/HJ\/ Cyg Tetraterpene (8 isoprene unit)

Classification of Terpenes
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Myrcene (C,oHyg)
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Myrcene
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+ Alpha-terpineol

= Two other terpineols [B-terpineol and y-terpineol are
also known.
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= Menthol and Menthone

Menthol

Natural menthone
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Class 1: 6- + 3-membered ring

Example :
Thujone and its derivatives

VTR0

a-thujene thujyl alcohol thujone  umbellulone sabinene  sabinol
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Class 2: 6- + 4-membered ring

Example:

Pinane
2°156 alle Aa 50 (Jilu a5 G il Cu ) B an g de sanall b (& S e aal sa iUl

pinane
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Class 3: 6- + 5-membered ring
Camphane:

Camphane C,,Hyg
bid je oS e LSl g SIS e o juimat (S g elia lia S o s
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Camphane  Isocamphane Fenchane Isoboenylane
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