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Summary

Family Liliaceae comprises several plants of special importance as they
possess different constituents and uses. From different genus of therapeutic value
Aloe have been chosen for this study. Different species of this genus are used in
traditional of medicine and were recorded to have different biological activities.

The aim of this Thesis for evaluating the national vegetative wealth to hunt
for biologically active ingredients. The impetus to utilize natural constituents in

plants of Kingdom of Saudi Arabia.

Two representative samples were selected from genus Aloe grow in
kingdom of Saudi Arabia (Aseer region - Mahayl).

e Aloe vera var. officinalis
o Aloe hijazensis

To the best of our knowledge there is no any data available in the literature
about the second plant (A. hijazensis).

The Thesis consists of three main parts:
Part one: Introduction and literature survey

The introductory part of the Thesis concerning the chemistry, the biology as well
as the different uses of the genus A/oe was carried out.

Part Two: Results and Discussion

The results and discussion part of the Thesis describes the original work
made and is summarized under to following titles:-

The first section : Phytochemical screening of some plants from family Liliaceae.

A preliminary phytochemical screening of some selected plants from
family liliaceae, especially some A/oe plants were carried out .

24 Samples were screened for alkaloids, flavonoids, sterols (or
triterpenoids), cardiac glycosides, tannins coumarins, glycosides and
anthraquinones.

Primary secondary and tertiary alkaloids were detected in 16 samples,
while quaternary alkaloids were detected in 3 samples. Leucoanthocyanidins were



found to exist in 15, flavonoids aglycosides in 5, unsaturated sterols (or triterpenes)
in 22, tannins in 21, coumarins in 10, cardiac glycosides were not detected in any
samples and anthraquinones free in 13 samples and combined anthraquinones in
16 samples.

The second section ; Study of the lipids content in A/oe vera and Aloe hijazensis .

1- Study of the unsaponifiable matter:

GLC analysis of the unsaponifiable matter of the two plants showed that,
the sterols found in all samples composed mainly from cholesterol and f-
sitosterol. It was noticed that p-sitosterol represents the major compound
in A. hijazensis leaves (68.38%), while that found in the roots of A. vera
and A. hijazensis as rarely constituents (1.05 and 1.38, respectively).
Examination of hydrocarbons content showed that n. pentacosane is the
major component in most the samples, A. hijazensis roots contain the
highest content (74.24%), followed by A. veraleaves (51.45%).

2- Study of the fatty acid

GLC analysis of the fatty acids of the two plants showed that, the roots of
the A.veraand A. hijazensis were composed of highest content of saturated
fatty acids (83.87, 84.11, respectively).

While the stalks of A. vera and leaves of A. hijazensis were composed of highest
content of unsaturated fatty acids (74.38, 65.56, respectively).

Linolenic acid represents the major constituent of the unsaturated fatty
acids in all plant samples . Stearic acid represents, the major constituents of the
saturated fatty acids in the A. Aijazensis leaves, while margaric and arachidic acids
were the major constituent in the A. vera leaves, (38.25, 24.61 respectively).

Section Three: Determination of the proteins, amino acids and carbohydrates.

a- Determination of the proteins and amino acids of Aloe veraand
Aloe hijazensis.

The percentage of the total protein estimated by determining the nitrogen
content by kjeldahl method. The highest percentage was found in stalks and
leaves of Aloe vera. The amino acids percentage of all protein samples were
determined by HPLC.



b- Determination of the carbohydrates in Aloe vera.

The percentage of the total carbohydrates and total soluble sugars was
determined by reference to standard curve of glucose.

Section Four: Study Chemical of Aloe vera
a. Examination of Aloe vera leaves:-

Dry powdered leaves of Aloe vera was subjected to successive extraction
using petroleum ether (60-80°C) and ethyl acetate.

Compound B (lupeol) was isolated from petroleum ether extract. The
identity of lupeol confirmed by 'H-*C NMR spectra and by comparison with the
literature data of 3C NMR.

Compound A (aloeemodin) was isolated from the ethyl acetate extract. The
identity of aloeemodin was confirmed by spectroscopic data (UV, MS, NMR).

b- Examination of Aloe vera roots.-

Dry powdered roots of A. vera was subjected to successive extraction using
petroleum ether (60-80°C), ethyl acetate and methyl alcohol.

From petroleum ether extract two anthraquinones were isolated (H,Y) and
mixture of four sterols (compound C).

The structure of the two anthraquinones was fully established by
spectroscopic method (UV, MS, NMR). Compound Y a new natural product, so far,
however, it is synthetically known. It will be identified as 1-hydroxy-5-methoxy-
3-methyl anthraquinone.

Compound H was confirmed to be a ziganein which was further cofirmed
by compare its date with literature. Ziganein is reported in Aloe vera for the first
time and also for the first time from A/oe plant.

On the other hand compound C gave four sterols identified as B-sitosterol,
clionasterol, campesterol and stigamasterol.

The identity of these compounds were confirmed by spectroscopic data
GC/MS, 3C NMR.



Clionasterol was the diastereoisomer of B-sitosterol which is the first time
isolated from the A/oe plants.

From the ethyl acetate, compound D (chrysophanol) was isolated as yellow
crystals. The identity of chrysophanel was confirmed by spectroscopic data (UV,
MS, NMR).

From alcoholic extract flavone derivative (compound P) was identified as
apigenin -6-C-f glucoside (isovitexin)

The flavone glucoside was identity proved by UV shift reagents, negative
ESI-MS, NMR and by hydrolysis.

Section Five: Chemical Study in of Aloe hijazensis.

This is the first report about A. hijazensis. Since, there is no data on
literature about the plant, therefore all the compounds that were detected from
the plant were isolated for the first time.

a- Examination of Aloe hijazensis leaves:

Dry powdered leaves of A. hijazensis was subjected to successive extraction
by petroleum ether (60-80°C), ethyl acetate and methyl alcohol. From petroleum
ether extract compound H and B were isolated, while from ethyl acetate extract
compound A was isolated as major.

Compounds H, B and A were isolated and identified before from A. vera
plant.

From alcoholic extract compound O was isolated and identified as

feralolide, a dihydro isocoumarin. feralolide was confirmed by spectroscopic data
(UV, MS, NMR, 'H-'H. COSY, HMBC, HMQC).

b. Examination of Aloe hijazensis roots:-

Dry powdered leaves of A. hijazensis was subjected to successive extraction
by petroleum ether (60-80°C) and ethyl acetate. From petroleum ether extract,
three anthraquinones were isolated and identified as aloeemodin, ziganein and 1-
hydroxy-5-methoxy-3-methyl anthraquinone.

From ethyl acetate extract, chrysophanol and compound G were isolated.



The identity of compound G was confirmed by spectroscopic tools (UV,
MS, NMR, HMBC, HMQC).

The other four anthraquinones were identified before from A. vera plant.
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Section six: Study the efficacy of Aloe vera extracts in attenuating neuronal
damage induced by administration of a dexamethasone in the male rats.

Nowadays, the development of an effective natural medication is a
continuous challenge to scientists all over the world.

In this regard, certain compounds are begining to receive increased
attention, in particular those involving chemical constituents found in medicinal
plants in alleviating neuronal injury. Hence, this study was carried out to examine
whether Aloe vera extracts protect neurons against damaging impact of
dexamethasone in adult male rats.

Concomitant oral supplementation of Aloe vera extracts during
dexamethasone treatment intramuscularly, once daily for 28 days was investigated
in rats for their neuroprotective value. Animals-treated with dexamethasone
showed a significant elevation in plasma glucose and insulin levels accompanied
with significant reduction in brain glycogen content as well as in serum IGF-1
level. Brain ATPase activity decreased while brain LDH activity increased in
dexamethasone-treatment group. Brain MDA and plasma NO increased
significantly while brain total antioxidant capacity decreased on dexamethasone
treatment. Plasma corticosterone and brain adrenaline levels were significantly
decreased in dexamethasone-treated goup compared to untreated control group.

Concomitant administration of Aloe vera extracts had remarkable protective
action against hyperglycemia and hyperinsulinemia as well as the Aloe vera



extracts could restore brain glycogen content and serum IGF-1 level. Aloe vera
extracts could monitore each of brain ATPase and LDH activity. Interestingly,
brain biochemical variables indicative of oxidative stress showed protection on
Aloe vera extracts supplementation. Brain total antioxidant capacity showed
significant elevation due to Aloe vera extracts administration. On significant
alterations in plasma coricosterone, brain adrenaline and serotonin concentrations
were noticed in most Aloe vera extracts-treated groups except stalks extract-
treated animals compared to dexamethasone treated group. The results thus lead
us to conclude that simultaneous supplementation of A/oe vera extracts protects
against dexamethasone-induced neurodegenerative insult and this might be
accomplished by their antihyperglycemic, antioxidative activities and their
cytoprotective properties

Part Three: Experimental

The first part lists all the materials, reagents solvent systems, equipments
and the different chromatographic procedures.

All the sections cover the methods of extraction isolation, purification in
addition to the identification of all isolated compounds.
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