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ABSTRACT

Eleven fatty acids were identified by GLC
analysis of the saponifred fractiom of the Llipid
content of 5. cylindrica, Bogjer Lleaves. A hydro-
carbon and B~ sitosterol were 1solated from the
unsaponifiable fraction and were identified by IR
and GLC techniques.

The unsaponifiable fraction of the root con-
tained B-carotin., The plant saponins were also 1sol-
ated and estimated.

INTRODUCTION

Sansevieria cylindrica, Bojer is a herbaceous peren-
| | | 1,2
nial plant benlonging to the Agavaceae family o Agava-

ceae plants are used in folk medicine to promote healinge

« 3

to act as a vermifuge for round and tapeworms and for the

3 -
treatment of rheumatic fever, cough and T.B. 5.

Agavaceae family is characterized by its sapogenin
content which was extensively studied. However, the other

plant constituents have received little attentions.

Preliminary phvtochemical screening of the plant org-
ans revealed the presence of unsaturated sterols and/or tri-
terpenes, pigments and saponins. Sapogenins were investiga-
ted in previous puplication7. The present work is directed

for studying of the lipids, pigments and saponins of that plant.
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EXPERIMENTAL

1. Plants materials: The plants used were cultivated at the Faculty

of Medicine, Tanta University and were identified by the late Dr,

Vivi Tackholm, Prof, of plants taxonomy, Faculty of Science,

Cairo University.

2. Chemicals and reagents were of analytical grade,
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leaves and subterranean organs of 5. cylindrica Bojer were sep-
arately exhausted with petroleum ether (40—600). The solvent

was cistilled off and the residue was refluxed with 0.5 N alco-
holic KOH for 6 hours. The unsaponifiable matter was extracted

with ether from the mixture after distillation of the alcohol,

The ether was evaporated and the residue was dissolved in chloyo-

form; the solutfon was used for the chromatographic investiga-
tion and separation of the unsaponifiable matter. The agqueous
alkaline solution was acidified with H_SO. and was exhausted

2 4
with ether for separation of the fatty acids.
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Silica gel G plates were spotted with a chloroformic solu<-
tion of the unsaponifiable matter alongside with B-sitosterol
authentic sample., The chromatoplates were developed with benzene-
ethyl acetate (9:1) ,7, and (4:1), II. The resolved spots were
located by spraying of the plates with 10% H280 solution in etha-

4
nol and heating at 1200 for 10 minutes.
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A Silica gel column was used for the separation of 10 gra-

ms of unsaponifiable matter. Elution was started with benzene
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and was completed with benzene-ethyl acetate mixtures adopting the grad -
ient techniques. The pooled fractions were subjected to crystallization.

The crystallized components were subjected to IR and GLC analyses.
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The methyl esters of the fatty acids, which were prepared by
refluxing of the fatty acids with HC1l in methanol for two hourss, were
analyzed by GLC, uvsing a Varian model 3700 gas chromatograph equipped
with a flame ionization detector. The column (2 M X %2 inch) was pack-
ed with 20 % DEGS adsorbed on chromosorb W (Mesh 100m120). Helium was
used as a carrier gas at a flow rate of 30 mil/min. The tempefatures

were 180, 200 and 300° for column, injector and detector respectively;

chart speed was 1 cm/min,

The fatty acids were identified by comparing their relative reten-

‘ 9
tion times with those of standard fatty acids .

B, Pigments:

TLC investigation of the root unsaponifiable matter revealed pres-

ence of an upper orange brown spot with Rf values of 0.925 and 0,87

using the solvent systems: I and II, respectively.

The content of the spot resolved was isolated from the unsapon-
ifiable matter of the root by a column chromatographic technique
using 5 gm of the unsaponifiable matter and hexane as the eluant,

The eluate was evaporated and the residue was crystallized from benz-
ene-methanol mixture (1:1), The crystallized deep red prisms were

subjected to physical and spectral analyses.

C. Saponins:

leaves and subterranean organs were separately exhausted with
ethanol, The ethanolic extracts were separately evaporated and
the residues were exhausted first with chloroform then with ethyl

acetate and finally with n-butanol; 5 x 100 ml portions in each
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case, The combined n-butanol extract was evaporated till dry-
ness and the residue was purified by dissolving in ethanol and
by precipitation with ether several times until a white product

of saponins was obtained,
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20 ml of 10 % HC1l for 2 hours on a steam bath. The mixture was

exhausted with CHCl3 . The combined CHCl3 extract was concentﬁ

rated and was used for the chromatographic investigation of the

aglycones, The aquéous solution was neutralized with NaZCos,

concentrated to a small volume and used for the sugar investig-
ation,

111. Chromatographic investigation: Silica gel G plates were used and
were developed with butanol-ethanol-25 % aqueous ammonia (7:2:5)
,111, or isopropanol-water-formic acid((70:24:6) IV, for the curde
saponins, and with benzené&-ethylacetate (7:2) V or CHC1l_-MeOH

3
(97:3),V1,for the 10 9 stO4 solution in ethanol. Whatman No. I
filter papers developed with n-butanol~glacial acetic-water were
used for the investigation of the suger moiteies. The resolved

spots were located with aniline~hydrogen phthalate reagent.

1v, Quantitative estimation: The haemolytic index and the blood agar

—“mﬂ_“u_“““__——__-_“-_—-

haemolytic zone methods™ were used for the estimation of the

saponin content of S.cylindrica, Bojer.
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leaves and subterranean organs were exhausted by boiling with 100
ml of an isotonic buffer solution (pH 7.4)11); The mixture was
filtered and the marc was washed two times each with 50 ml of the
isotonic buffer solution., The filtrate and the washings were tra-
nsferred to 250 ml measuring'flask and the volume was adjusted to
the mark with the buffer., Different aliquots (0.2 - 2 ml) of the
solution were used for the determination of the hoemolytic index

: : 10
according to literature procedure .
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b) The blood agar haemolytic zone method depends on the formation of
a circular zone of haemolysis produced by a saponin solution placed
in special cups in blood agar plates. The dried powdered leaves
and subterranean organs were separately extracted by boiling with
distilled water for 30 minutes., The mixture, in each case, was fil-
tered and the filtrate was completed to 100 ml with distilled water

and was sterilized by bacterial filtration, A volume (0.1 ml) of

11
the sterile solution was assayed according to literature proc-
edure,
RESULTS AND DISCUSSION
A. Lipids:

- e e T AN R T

The TLC investigation of the unsaponifiable matter rev-
ealed the presence of 9 spots; two of which were isolated
by column chromatography and were identified by thermal

and chemical analyses as B-sitosterol and as saturated hyd-

rocarbons (Table 1).

The GLC analysis of the fatty acid methyl esters rev-
ealed the presence of 15 fatty acids ( Table 2). The Table
indicates that the saponifiable fraction of the lipids of
S. cylindrica leaves is formed mainly of linolenlc acid (40.1%7)

all of the fatty acids, except three, were identified and

quantitated,

B, Pigments:

The isclated substance existed as deep red prisms, It
melted at 183° and exhibited }» maxs at 466 and 497 nm in

CHCl3 and at 440 and 495 nm in hexane, Its solution in

ethanol had a strung fluorescence with maximum excitation

and emission at 345 and 410 nm, respectively .
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This result was in agreement with that reported by Cher=

12

ry et al . The IR of that pigment showed peaks at
1715 and 1660 cm_l. These peaks were'superimposing with
those obtained from the IR spectrum of suthentic RB-caro-

tin,.

Saponins:

The TLC investigation of the saponins, separated from
the leaves and the subterranean organs, revealed the pres-

ence of 3 spots baving R_ values of 0.59, 0.48 and 0.43 on

f

using solvent III; with solvent IV, two spots with Rf val-

ues of 0,24 and 0,19 were observed.

The TLC investigation of the aglvcores of the hydrolysed
saponins showed 9 spots, three of which showed Rf values
of 0,6, 0.56 and 0.3 on using solvent system VI, and 0.7,
0.62 and 0.13 on using system V; the resolved spots were
chromatographically identical with B-sitosterol, diosgenin

and ruscogenin respectively,.

Paper chromatography of the solutions containing the
sugar moieties revealed the presence of arabinose, galac-

tose and other two unidentified sugars.,

The haemolytic index of the saponins separated from
the leaves and the subterranean organs were 1/500 and
1/250, respectively, The saponin contents of the leaves
and the subterranean organs, determined by blood-agar heam-
olytic zone method, were 3.54 and 1.31 percent, respectiv-

ely.
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Table (1) : TLC, Thermal and Chemical Analyses of the Unsaponifiable Matter

of S. GwHwanHom‘ Bojer Leaves.,
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Table 2, Fatty Acids Present in S, &ylindrica, Bojer

arachidonic

Leaves,
=== m - T T T T T TS T e e e e
1 | : |
: i  Relative | }
i Peak | } - ' _
: } retention ; Identification } Percentage
1 | : |
| No | time } :
L | o oo L e e e e b e
r r r
' | l :
b 1 0,09 { lauric : 7.4
: | | _ i
2 | 0.18 i  unknown } 11.9
: | a '
1 3 E 0.23 i myristic i 1.8
!
P 4| 0.29 } iso-pentadecanoic : 6.3
| : | :
; 5 i 0.39 i iso-palmitic E 2.9
5 6 E 6.49 E palmitic i 2,0
7 0.55 |  palmitoleic ; 1,2
| i | 1
;] 8 | 0.84 : iso-stearic } 8.5
| : I a
T 9 | 1,00 i  stearic { 1,6
I | i l
| 10 ! 1,10 |  oleic : 0.1
| ! | l
;11 1,52 : linolenic ! 40,1
| | ; |
| 12 | 1,80 ! unknown { 0,90
| I : |
| 13 E 2.30 : gadoleic : 5,6
: | |
| 14 | 3.06 : unknown } 7.2
: ! | |
} 15 | 3,87 : : traces
: : : |
, , ;
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