
١

ا��	اد ا�����
Lipids

زـ� ا	���ف.  د.أ 

�٢٠ذار،  ١٢


���

ا"�'اد ا"!%�� أو ا"!ه �� ه� ��آ��ت ��� ������� آ������ً��

��56 2��34 0�1����� وآ������� /��� ��.�-,� آ�+�*(ل    

1� ا"�*(ت ا":'�� و/!م ا�8*(ل -�"��ء  

Any of a group of substances that in Any of a group of substances that in 
general are soluble in organic solvents, general are soluble in organic solvents, 
but are not  soluble in water.    but are not  soluble in water.    

٢Prof.zaid Alassaf



٢

Functionsا	����� 

��G�H 3!ر�

ا" ������L6" MG �ت ا"J6" �6-�Kو-�ن -�"!ه'ن�

���HN" Oر�� �,P� 3!ر�

���6Q"ا Rا",��'��ت، و��آ� S� 3�

�T��6" اري�V زل�/

�م�X"ام ا'G �1 �YZ�

/'ا�M ا%�*(ب�

�٢٠ذار،  ١٢ ٣Prof.zaid Alassaf

�٢٠ذار،  ١٢


ا"�3 �

1� ز����[ ر������[� T%!"ا 
 3�
                -  �X���ا"!%T ا"

� ا"_��6��!   -  Y)Y
       -  T:ة و�!K:ا"!%T ا"�

ا"!%T ا"L%'L'ر��    -
ا"!%T  ا"��و�� ��   -
-   ���P�"ا T%!"ا

              
٤Prof.zaid Alassaf



٣

�٢٠ذار،  ١٢

ا"�3_� ا"��� "6*�'ض ا"!%��               
  General structure of Fatty acids

C H 3 -( C H 2 )x - C O O H

�C18 : z : ( n –y )

٥Prof.zaid Alassaf

�٢٠ذار،  ١٢

�V� اn%�س 1� ا"�'اد ا"!%��

H  H  H  H   H  H  H  H  H  H  H  H   H   H  H  H H O

H-C--C--C--C--C--C--C--C--C--C--C--C--C--C--C--C--C-C-OH

H  H  H  H   H  H  H  H  H   H  H  H  H  H  H  H   H

٦Prof.zaid Alassaf



٤

�٢٠ذار،  ١٢

��عq+م ا!/ �rدر R�V �����"ا

�             �1 �,� � S�      noique          noicا"*�s ا"�.

��ع          �q+م ا!/ !�Vو s�*"اenoique      enoic

��ع                              �q+م ا!/ ��� Y s�*"اdienoic

�                                                    �Y)YTrienoic

٧Prof.zaid Alassaf

�٢٠ذار،  ١٢

Saturated Fatty Acids

 

CH3    CH2    CH2    CH2    CH2    CH2    CH2    C    OH

O
1245678 3

Octanoic Acid

٨Prof.zaid Alassaf



٥

�٢٠ذار،  ١٢

3 �
 ا"*�'ض ا"!%���

�saturated or unsaturated+�,-. /01 أو +�,-.
6�7 �5ل ا	�3�3+�

�3GFA: 2-4�ة ا"��6�6      � carbon atoms                     
H �X%'��FA: 6 –10'ل ا"��6�6     � carbon atoms         
– HFA: 12'��6 ا"��6�6      � 26 carbon atoms                        

�essential fatty acids+0=�=7<�ض د=<+ أ
•linoleic and linolenic

٩Prof.zaid Alassaf

�٢٠ذار،  ١٢

 n = 4   butyric acid (butanoic acid)

n = 6 caproic acid (hexanoic acid)

n = 8 caprylic acid (octanoic acid)

n = 10  capric acid (decanoic acid)

١٠

ا"!%�� ا".��� ا"*�'ض

Prof.zaid Alassaf



٦

�٢٠ذار،  ١٢

��ا"*�'ض ا"!%�� ا".��� ا"�.

n = 12: lauric acid (n-dodecanoic acid; C12:0)
n = 14: myristic acid (n-tetradecanoic acid; C14:0)
n = 16: palmitic acid (n-hexadecanoic acid; C16:0)
n = 18; stearic acid (n-octadecanoic acid; C18:0)
n = 20; arachidic (eicosanoic acid; C20:0)
n= 22; behenic acid
n = 24; lignoceric acid
n = 26; cerotic acid

١١Prof.zaid Alassaf

�٢٠ذار،  ١٢

��ا"*�'ض ا"!%�� ��� ا"�.
��ع q8م ا!/ !�Vو T%د s�V

H  H  H  H   H  H  H  H            H  H   H  H  H  H  H  O

H-C--C--C--C--C--C--C--C--C=C--C--C--C--C--C--C--C--C-OH

H  H  H  H   H  H  H  H  H   H  H  H  H  H  H  H  H

١٢Prof.zaid Alassaf



٧

678 د34 12'0/ .-م ا*()'ع
 Dienoic acid: linoleic acid

omega end alpha end 

> 2 double bonds

H  H  H  H   H            H            H  H  H   H  H  H  H   O 

H-C--C--C--C--C--C=C--C--C=C--C--C--C--C--C--C--C--C-OH 

H  H  H  H   H  H  H  H  H   H  H  H  H  H  H  H  H

Corn, soybean, safflower oil�٢٠ذار،  ١٢ ١٣Prof.zaid Alassaf

�٢٠ذار،  ١٢

��عq8دة /!م ا!��

Polyenoic acid 
(polyunsaturated)

COOH

CH3

١٤Prof.zaid Alassaf



٨

�٢٠ذار،  ١٢

��عq+ة /!م ا!�Vا"*�'ض ا"!%�� و

�Monoenoic acids (one double bond):
�18:1, 9 ωωωω9: oleic acid (cis-9-octadecenoic acid)

�18:1, 9 ωωωω9: elaidic acid (trans-9-octadecenoic acid)

�16:1, 9 ωωωω7: palmitoleic acid (cis-9-hexadecenoic acid

�22:1, 13 ωωωω9: erucic acid (cis-13-docosenoic acid)

�24:1, 15 ωωωω9: nervonic acid (cis-15-tetracosenoic acid)

١٥Prof.zaid Alassaf

�٢٠ذار،  ١٢

��عq+دة /!م ا!ا"*�'ض ��

�Trienoic acids (3 double bonds)
�18:3;  6,9,12 ωωωω6 :  γγγγ-linolenic acid (all cis-

6,9,12-octadecatrienoic acid)

�18:3; 9,12,15 ωωωω3 : αααα-linolenic acid (all-cis-
9,12,15-octadecatrienoic acid)

�Tetraenoic acids (4 double bonds)
�20:4; 5,8,11,14 ωωωω6: arachidonic acid (all-cis-

5,8,11,14-eicosatetraenoic acid)

١٦Prof.zaid Alassaf



٩

�٢٠ذار،  ١٢

��عq8دة /!م ا!�V'ض د%�� ��

�Pentaenoic acid (5 double bonds)
�20:5; 5,8,11,14,17 ωωωω3: timnodonic acid or 

EPA (all-cis-5,8,11,14,17-eicosapentaenoic acid)*

�Hexaenoic acid (6 double bonds)
�22:6; 4,7,10,13,16,19 ωωωω3: cervonic acid or

DHA (all-cis-4,7,10,13,16,19-docosahexaenoic 
acid)*

١٧Prof.zaid Alassaf

�ت .U ا	T<�ض ا	�=<+W	ى ا�YT.+>=�	ض ا�>T	ا U. ت�W	ى ا�YT.

Type Sat Poly         Mono
safflower 9 75 16

sunflower 10 66 24

corn 13 59 28

soybean 14 58 28

sesame 14 42 44

peanut 17 32 51

palm 49 9 42

olive 14 8 78

canola 7 35 58
�٢٠ذار،  ١٢ ١٨Prof.zaid Alassaf



١٠

�٢٠ذار،  ١٢

����V'ض د%�� �.J /[ ا"�K/!ة ا"
��K6*"ا"*�'ض ا"!%�� ا

1 - Cyclopropane, 
cyclopropene,cyclohexyl, 
cyclopentenyl, and cyclohexenyl 
acids

١٩Prof.zaid Alassaf

�٢٠ذار،  ١٢

cyclopropane acids
Lactobacillic acid

n

n

n

n

n

n

٢٠Prof.zaid Alassaf



١١

�٢٠ذار،  ١٢

Cyclopentenyl and cyclohexenyl acids 

٢١Prof.zaid Alassaf

�٢٠ذار،  ١٢

Furanoid acids 

٢٢Prof.zaid Alassaf



١٢

�٢٠ذار،  ١٢

Epoxy acids

٢٣Prof.zaid Alassaf

�٢٠ذار،  ١٢

C4 - 8 -

C6 - 4 970

C8 16 75

C10 31 6

C12 44 0.55

C14 54 0.18

C16 63 0.08

Fatty Acids M.P.(0C) mg/100 ml Soluble in H2O

C18 70 0.04


	ر���ل ا������ ا������ �� در�� ا� ��� !

٢٤Prof.zaid Alassaf



١٣

Melting Points and Solubility in Water of Fatty Acids 

Solubility in H O

Chain Length

2

Melting Point

�٢٠ذار،  ١٢ ٢٥Prof.zaid Alassaf

�٢٠ذار،  ١٢


	ر��� ا��ا>; ا��:	89 �� در�� ا�� !

16:0
60

16:1 1
18:0 63
18:1 16
18:2 -5
18:3 -11
20:0 75

F. A. M. P. (0C)

20:4 -50

٢٦Prof.zaid Alassaf



١٤

M.P.

# Double bonds

M.P.

# Double bonds

Effects of Double Bonds on the Melting 
Points 

�٢٠ذار،  ١٢ ٢٧Prof.zaid Alassaf

�٢٠ذار،  ١٢ ٢٨Prof.zaid Alassaf



١٥

�٢٠ذار،  ١٢

�P,�ت ا"*�'ض ا"!%��

٢٩Prof.zaid Alassaf

�٢٠ذار،  ١٢

�s�V د%T أ%�%
Omega-3 (alpha-linolenic acid)

H  H  H  H  H  H   H  H  H  H  H  H   H   H  H  H H  O

H-C--C--C=C--C--C =C--C--C=C--C--C--C--C--C--C--C--C-OH

H  H            H             H             H  H  H  H   H  H  H

٣٠Prof.zaid Alassaf



١٦

�٢٠ذار،  ١٢

7<_ د=^ أ=�=[
Omega-6 (alpha-linoleic acid)

H  H  H  H   H             H            H  H   H   H  H  H  H  O

H-C--C--C--C-- C--C =C--C--C=C--C--C--C--C--C--C--C--C-OH

H  H  H  H   H  H   H  H  H   H  H  H  H  H  H  H   H

٣١Prof.zaid Alassaf

�٢٠ذار،  ١٢

ا	�TYل ا	�0Tي 	T<�ض أو.0`�

18:2 (linoleic n-6) 18:3 (α α α α linolenic n-3)

18:3 γγγγ linolenic

6-desaturase
NOT
THE
SAME

20:3
5-desaturase

20:4

Elongase

18:4

6-desaturase

20:4
5-desaturase

20:5

Elongase

22:5
Elongase

24:5

Elongase

6-desaturase

24:6
retroconversion

22:6DHA

(arachidonic) EPA

٣٢Prof.zaid Alassaf



١٧

�٢٠ذار،  ١٢

Omega-6 Pathway

Anti-inflammatory
metabolites

Pro-inflammatory
metabolites

Linoleic acid (18:2) 

γ-Linolenic acid (18:3)

Dihomo-γ-linolenic acid (20:3)

Arachidonic acid (20:4)

Released from stores

(Slow)

Meat and
eggs

٣٣Prof.zaid Alassaf

�٢٠ذار،  ١٢

Omega-6 Pathway

Anti-inflammatory
metabolites

Pro-inflammatory
metabolites

Linoleic acid (18:2) 

γ-Linolenic acid (18:3)

Dihomo-γ-linolenic acid (20:3)

Arachidonic acid (20:4)

Released from stores

(Slow)

Inhibitors: Aging
Diabetes
Cholesterol
Alcohol
Eczema
Deficiencies

Meat and
eggs

٣٤Prof.zaid Alassaf



١٨

�٢٠ذار،  ١٢

s�V ل'*�α – Linolenic acid 

C22:5,n-3

C18:3,n-3

C18:4,n-3

C20:4n-3

C20:5,n-3

C20:3,n-3 C22:3,n-3

C22:4,n-3

C22:6,n-3EPA

DHA

C18:3,n-3

5 ,8 ,11 ,14 , 17 
eicosapentaenoic

4 ,7 ,10 ,13 16 19
docosahexaenoic

�H�� ��Y'ي

٣٥Prof.zaid Alassaf

�٢٠ذار،  ١٢

 s�V ل'*�Linolenic acid  - γ

C22:4,n-6

C18:2,n-6

C18:3,n-6

C20:3,n-6

C20:4,n-6

C22:5,n-6

C22:3,n-6

C20:2,n-6 C22:2.n-6 C4:2,n-6

PG1

PG2
Acide arachidonique

Acide dihomo γ-linolenique

�H�� ��Y'ي

٣٦Prof.zaid Alassaf



١٩

�٢٠ذار،  ١٢

                                leukotrienes 
 
 
   phospholipids        arachidonate       diacylglycerol 
 

 
                              prostaglandin H2 
 
  
     prostacyclins                                thromboxanes 

                           other prostaglandins 

Lipoxyganase 

PGH2 Synthase 

Prostacyclin 
Synthase 

Thromboxane  
Synthase

Linear pathway 

Cyclic pathway 

٣٧Prof.zaid Alassaf

�٢٠ذار،  ١٢

f��-	ا ^=gاOmega 3 Fatty Acid (n-3)
�@ABوا>; ا���E9د ا����م وا�

Alpha LinolenicC18:3*

OctadecatetraenoicC18:4

EicosatrienoicC20:3

ArachidonicC20:4

Eicosapentaenoic (EPA)C20:5**

DocosatrienoicC22:3

DocosapentaenoicC22:5

Docosahexaenoic (DHA)C22:6**

٣٨Prof.zaid Alassaf



٢٠

�٢٠ذار،  ١٢

  DHAا"�3!ران ا"�����ن "6ـ 

ا	�Yiن
٣٩Prof.zaid Alassaf

�٢٠ذار،  ١٢

��UEاد ا���آ�V ا��! X�< ��ر	YZ
-.

ا��	دة ا���UEا����ض ا��E@^Z�@ABدة E9م ا\A	عوQ8-ة .-م اO()'ع

Alpha-Linolenic Acid
(Omega 3)

Linoleic Acid
(Omega 6)

6110227Canola Oil

18551710Flaxseed Oil

14trace7610Safflower Oil

1617112Sunflower Oil

2915713Corn Oil

751915Olive Oil

2385415Soybean Oil

48trace3319Peanut Oil

19trace5427
Cottonseed 

Oil

491248Beef Tallow

39trace1051Palm Oil

281368Butterfat

70291Coconut Oil ٤٠Prof.zaid Alassaf



٢١

�٢٠ذار،  ١٢

s اJ�n��  �٣'ا�V !r'ض  أو��_� - �1

ALA   mg /100 g
Alpha-Linolenic Acid

(Omega 3)

DHA mg/100gEPA mg/100gFOOD

25372141Halibut
��b��Z �c�U

5512150709Salmon-

27522901080Tuna

=<l ا	�iد312064
]�35mا n0T>	ا

16,80000Flaxseed
ا�c^	ن

2100-850000Walnuts
٤١Prof.zaid Alassaf

�٢٠ذار،  ١٢

��%�%nه�ات /'ز ا"*�'ض ا���
LIN . C 18 : 3

�'�� �4��

 ووه[� 
�T¡6�6" ��6-�Gو ��رؤو 
 
�8م 1� اHn�اف�
ار��Lع  _¤ ا"!م�
وذ��ت�
ا��LQض �!ل اK�%8(ب�
���6K/ ا-�ت�X ا

٤٢Prof.zaid Alassaf



٢٢

�٢٠ذار،  ١٢

��%�%nه�ات /'ز ا"*�'ض ا���
  LIN . C 18 : 2

أآ���0

��K1!ان ا".

�  ]���6P"وا !�P"ا �1 RX/

ازد��د X4� ا+�����ت  �

�Mت / ! ا"*'ا�� �,rإ

�Mr�"ا ! / TK/

�'�� �4��

٤٣Prof.zaid Alassaf

�٢٠ذار،  ١٢

� ا"_��6��!Y)Y

H        

H--C--OH

H--C--OH

H--C--OH

H

O

HO-C-R

O

HO-C-R

O

HO-C-R

+

H        O

H--C--O--C--

O

H--C--O--C--

O

H--C--O--C--

H

R +  H2O

R +  H20

R +   H20

�031/ول opo+ 7<�ض د=<+

esterificationesterification

desterficationdesterfication ٤٤Prof.zaid Alassaf



٢٣

�٢٠ذار،  ١٢

أ�'اع ا"_��6��!ات

O

OH

OH

R

O

O

OH

O

R

O

R

O

O

O

R

O

R

O

OR

O

MONOGLYCERIDE DIGLYCERIDE TRIGLYCERIDE

٤٥Prof.zaid Alassaf

�٢٠ذار،  ١٢

� ��رات ا"_��6��!Y)Y

٤٦Prof.zaid Alassaf



٢٤

�٢٠ذار،  ١٢

O�����"! ا���6�� �Y)¡"ا

٤٧Prof.zaid Alassaf

�٢٠ذار،  ١٢

!����6� �Y)¡"ب ا)K�%ا

٤٨Prof.zaid Alassaf



٢٥

ا"!%T ا"L%'L'ر��

X = H (phosphatidic acid) - precursor to other phospholipids

X = CH2-CH2-N
+(CH3)3  phosphatidyl choline

X = CH2-CH(COO
-
)NH3

+
  phosphatidyl serine

X = CH2-CH2-NH3
+   phosphatidyl ethanolamine

�٢٠ذار،  ٤٩١٢ Prof.zaid Alassaf

�٢٠ذار،  ١٢

Phospholipids

٥٠Prof.zaid Alassaf



٢٦

�٢٠ذار،  ١٢

%6'آ�� ا"!%T ا"L%'L'ر�� �S ا"��ء

٥١Prof.zaid Alassaf

�٢٠ذار،  ١٢

T%!"أ�'اع أ4�ى �[ ا

٥٢Prof.zaid Alassaf



٢٧

�٢٠ذار،  ١٢

ا"����و8ت

٥٣Prof.zaid Alassaf

�٢٠ذار،  ١٢

T%!"أ�'اع أ4�ى �[ ا

٥٤Prof.zaid Alassaf



٢٨

�٢٠ذار،  ١٢

ا".�'ع

•beeswax
• CH3(CH2)24CO2-(CH2)29CH3

• CH3(CH2)30CO2-(CH2)33CH3

carnuba wax

T%د s�V
'H�M ا"��6�6

آ*'ل
'HS�q�M ا"��6�6 

+

٥٥Prof.zaid Alassaf

�٢٠ذار،  ١٢

دور ا"P'"����ول

  +�035Vit D3

+7<�ض rs/او

+ه/.��vت =0Y/و�0�+ ذآ/
+�xvا +ه/.��vت =0Y/و�0�

z/وY�0y/ون

+=0Y/و�0�ات  -/-{

٥٦Prof.zaid Alassaf



٢٩

�٢٠ذار،  ١٢

�*�'ى -s ا"�'اد ا"_Jا��� �[ ا"P'"����ول
غ ١٠٠/ �6¨ 

M��P"ا R�6*"٣٤ا

R�6V١٦ ا"��أة

١٤٠ا"K.!ة

��ن ا"� :��rn٩٠–٧٠ا

٢٦٠ا"���'��0

٤٥٠-�:� آ���6 

M��٣١٠٠¬ ا"

٢٣٠آ�! ا"¡'ر

١٠٠ا"��د�[

٥٧Prof.zaid Alassaf

�٢٠ذار،  ١٢

أ|�iل ا	�0Y/وgت

٥٨Prof.zaid Alassaf



٣٠

�٢٠ذار،  ١٢

�H��K %'آ��6

٥٩Prof.zaid Alassaf

�٢٠ذار،  ١٢ ٦٠Prof.zaid Alassaf



٣١

�٢٠ذار،  ١٢

 �-�r �K��H

٦١Prof.zaid Alassaf

�٢٠ذار،  ١٢ ٦٢Prof.zaid Alassaf



٣٢

�٢٠ذار،  ١٢

���ة ا"*�'ض ا"!%���

ا"�*'�M إ"® �.��Kت ��Hرة -�%�Q!ام ���(ت ا"�'��س�

:-�".�وط ا"������� ا¯���     GCا%�Q!ام �

 DEGS/�'د  -

- �����V�ارة �

- R,6"�- ي ا"�.�د�*��

٦٣Prof.zaid Alassaf

Fatty Acids Methyl Esters: 

GC condition: 10% DEGS Column

Column temperature 200C. 
�٢٠ذار،  ١٢

٦٤Prof.zaid Alassaf



٣٣

   
 Saponification Value

U,}Y	ا +~/{

�ف ��� ��G ,��- ]� 6�KOH_�ا��ت �[ ��ءات ا"�'��%�'م ا"/!د  �ا"�3
6'-� "�3��[ ��ام واV! �[ ا"�'اد ا"!%�� X�"ا.

 

O

C    R

O

O

C    R

C    R

O

H2C    O

HC    O

H2C    O

KOH

H

H

H

H2C    O

HC    O

H2C    O

R    C    OK+ 3 + 3

Saponification Value

A B

;Large molecular triglycerides ; Small molecular triglycerides
٦٦Prof . Zaid Al assaf



٣٤

�V' � ا"0�'ت 

ا"(ز�� "����ة ا"*�'ض    ) KOH) ا"�'��%�'م  ��ءات�[  �6_�ا��ت��ف G�� � ا"*�' � -!د �
.ا"!%�� ا"�'r'دة 1� ��ام واV! �[ ا"�'اد ا"!%��

� s�*- رة!K� ��%!"ا"��دة ا �ا"*�' � ا"*�ة ه� ا" ��� ا"�µ'�� "6*�'ض ا"!%�� ا"*�ة ا"�'r'دة 1
.ا"0�¶

1� ا"0�'ت ا"�!ة "(%�,(ك ا"�.�ي، و�1 ا"�'ا¸�Lت  ���اوح ا" ��� ا"�µ'�� "6*�'ض ا"!%�� ا"*�ة  �
 ]�- ���"�أ�� ا"0�'ت ا"�� �*'ي  . "6 'ع ا"¡���%  ٠.٦و  ٠.٤"6 'ع اnول و-�[ %  ٠.٣و  ٠.١٥ا"

K1¤ ا�n�اض ا"Q�%�- ��/� 3!ا�,� "J_6اء ا"�.�ي، و���Q!م 1� 1( ���« � ,� %  ٣.٣أآ¡� �[ 
ا"���L ا"�'دا�� وز�¶ ا"���T  ز�¶ (-s ا"0�'ت ا" ����� ���¡ ® � ,� (  و���ه�¸ �/� ا"�3-'ن )

)ا"0��'نوز�¶ 
� 
 3� TGر ��ا"�'ر ��%��K"ت ا�L¸و�1 ا"�'ا �P��م /  ١٨٢/ ز�¶ ا"0��'ن ا""٢٠٠٠ �Y)Y �1 ،

6 ��� أ�'اع " �G�16*�'ض ا"!%�� ا"*�ةو" ��'µ�"ا:
.�V'ض د%�� V�ة% �١'ع ����ز 8 �*'ي أآ¡� �[   -١
.�V'ض د%�� V�ة% �٢'ع أول 8 �*'ي أآ¡� �[   -٢
.�V'ض د%�� V�ة%  �Y٣.٣نٍ 8 �*'ي أآ¡� �[ �'ع  - ٣

�٢٠ذار،  ١٢

����K ا"0�'ت

��rا",!ر Hydrogenation            

     Interesterificationاn%��ة ا"!ا��64  �

Fractionationا"����0                �

٦٨Prof.zaid Alassaf
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�٢٠ذار،  ١٢

����K ا"0�'ت

Oil mixture Refiner Hydrogenation Blender Emulsifier Margarine

Catalyst

Hydroge
n

Fat free 
milk

Flavouring
s etc.

Processes involved

Chemicals involved

٦٩Prof.zaid Alassaf

�٢٠ذار،  ١٢

�rا",!ر Hydrogenation

��rوط ا",!ر�q

درµ� �r'�� ٢٠٠ - V١٠٠�ارة   -

-  ¤_ ٧٦٠٠–٧٦٠  ���T6 ز�

آ�ر-'��M ا" �MP  ( ا"*6'"� 1� ا"!%T )    ا"�(د�'م ، ا" *�س ، ا" �MP ( ا"'%��¤   -

)O��4 آ�ر-'��M ا"*!�! ، آ�ر-'��M ا"P�وم  

٧٠Prof.zaid Alassaf
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�٢٠ذار،  ١٢

�rا",!ر

٧١Prof.zaid Alassaf

�٢٠ذار،  ١٢

����K��+ا �rوط ا",!ر�q

م  ١٩٥در�r ا"*�ارة   �

�T6 ز���  ٨٠٠٠ا":_¤ �

د�K�G ٣٠ا"�0[ �

٧٢Prof.zaid Alassaf
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�٢٠ذار،  ١٢

�rا",!ر Hydrogenation

���ا"���Y�ات ��� ا"���*

n%�%��ا sL4 ا"�*�'ل �[ ا"*�'ض ا"!%��  -

ا���Vل -�Kء ��Yر �[ ا"'%�¤ -

-  �� ��*'ل 1� ا"

H

R1
C = C

H

R2

cata

H

R1

C = C

R2

H

Cis Trans
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�٢٠ذار،  ١٢

�rا",!ر Hydrogenation

��r1'ا�! ا",!ر

�*��[ ا"¡��ت -

�*��[ ا"�L3ت ا"*��� -

٧٤Prof.zaid Alassaf
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�٢٠ذار،  ١٢

�rا",!ر ��Gا��

�*!�! در�r ا3�8,�ر�

G�� � ا"�'د�

ا"�*�ي /[ -�K�� ا"'%�¤�

�*!�! ا"*�'ض ا"!%�� -�"�' S ا"�L�وق�

٧٥Prof.zaid Alassaf

~+ ا	�0د/{

�ف ��R� �  ) � ��G(  ��- 6®  /!د ا"_�ا��ت  ا"�'د/ ����[ ا"�'د ا"�¡
.ا"!%��غ �[ ا"�'اد  ١٠٠

و �*�'ي   P�١١٠'ن G�� � ا"�'د ",� أ¸_� �[ : ��ry+01/ ز�ت �
� �V'ض �ا"0��'ن و ز�¶ ا"Q�وع و ز�¶  ز�¶ (-���Pت آ���ة د%�� �.

).ا", !r'ز 
و �*�'ي آ���ت آ���ة �[   ١٤٥",� G�� � �'د أآ�� �[ : ��ry+ز�ت �

� ا"*�'ض ا"!%�� �).ا"R Kا"��Pن، ز�¶ ز�¶ (/�"�� /!م ا"�.
 ١٤٥–56���١١٠ هÀJ ا"0�'ت G�� � ا"�'د -�[ : v+��ry{� ز�ت �

 �X%'�� ي آ���'�*�  ���6�6 ����� �[ ا"*�'ض ا"!%�� ��� ا"�.G ®"إ
).ا"���Tا"XK[، ز�¶ ا"Jرة، ز�¶ ز�¶ -Jور /��د ا".�O، ز�¶ (
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           اn%��ة ا"!ا��64
Interesterification                      

�  ®6/ �X���دل -�[ ا"*�'ض ا"!%�� ا"���� M/�L� �ه
ا"_��6�ول

R1COO R2 R3 COO  R4 R1 COO  R4 R2  COO  R3
+ +
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�٢٠ذار،  ١٢

Interesterificationاn%��ة ا"!ا��64  

،  ���'آ��! ا"3'د�'م ، ���(ت ا"3'د�'م ، ا"��دن ا"6K'�� ( ا"'%��¤   �

)  ا��'آ��! ا"3'د�'م 

م   ١٣٠–٨٠در�r ا"*�ارة �

٧٨Prof.zaid Alassaf
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�"�� اn%��ة ا"!ا��64 

PPP SSO

SSS SOO

OOO PSO                   

PPS                PPO 

PSS POO 

P + S + O

٧٩Prof.zaid Alassaf

�٢٠ذار،  ١٢

Hydrolysis:  Transesterification

� Process to rearrange acyl groups on triglycerides

�Hydrolyze to remove fatty acids

�Reattach fatty acids by esterification

P

P

P

O

O

O

+

O O

OP P

P

OH

OH

OH

OH

OH

OH

+

hydrolysis

esterification

H2O

H2OP

O O+

O

P

P

Free fatty acids

+

Modify nutritional 
and physical 
properties

16:0 18:1
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Fractionationا"����0  

)ا8و"�µ[ وا"����ر�[ ( ���P� M31 ®6/ 0P'��ت ا"0�¶ �

٨١Prof.zaid Alassaf

�٢٠ذار،  ١٢ ٨٢Prof.zaid Alassaf


