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ABSTRACT

The pucilage of Pancratium sickenbergeri consists of rham-
nose (2.82%), arabipose (6.072%), manncse (26.29%) and glucose
(65,05%), The pectic substance of Alliug sativup L. 15 composed of
arabinose (Z.41%), nanpose (17.64%), glucose (7§.63%) and ¢alac-
turonic acid (18.43). These ipvestigalions were achieved by ILC,

GLC and ¢C/KS, -

INTRODUCTION ¢ | |
Rarawya et al ° reinvestigated the nmucilage of
Mucilagenous plants are used in food preparations, Pancratium paritimun L. and reported the presence of
textile industries, in Pharmaceutical preparations and arabinose, galactose, glucose and galacturenic acid,

to treat constipation L, Pancratiun sickepbargeri Asch
Alliup sativep L, (Garlic) known 1n Arabic as

”thome" is widely distributed edible bulb plant belong-
ing to the family Alliaceae T, It is used as a splee,

Et. SFTH. (Amaryllidaceae) 1s a mucilagenous plant cul-

tivated in Egypt for ornamental purposes .

- Ahmed et al 3,4 stated that the nucilage of Pan- a popular remedy as antinicropial, hypolipideraic agent

crative  sickenberger! and Pancratium maritimum was and in lowering high blood pressure 8-1¢ |

found to be B-qlucan type. | | ,
labie / studied the pectin of Alliue salivus by

Balbaa et al ¥ studied the nuctlage of Fancrative paper chromatography and reported that the pectin hy-
ﬂarfffﬁum using paper chromatography and reported the drolysate of gqarlic most probably contains galacturonic
presence of L-rhamnose, L-arabinose, D-glucose, D- acid, galactose, arabinose and rhmnose.

galactose and D-galacturonic acid.




Recently polysaccharides bhecame one of the most
inportant  natural constituents Decause of  their

chemotherapeutic antitumor action !,

b little infornation is available reqarding the
nucilage and pectin content of these plants, it was
deemed of interest to throw the light on the sugar com-

positien of their polysaccharides,

EXPERIMENTAL

FPlant Material:
Fancratium sickenbergeri Asch, Et. SFTH and 47/iup

sativun L. were collected from the plants cultivated in

the Experimental Station, Facnlty of Pharmacy, Assiut
University in April 1987. Identity of the plants was
cenfirmed by Br. A, Fayed, Associate Professor of Plant

lazonony, Faculty of Science, Assiut University.

Preparation of the Polysaccha-

rides 11,12,

The fresh bulbs of the two plants (208 ¢ each)
were separately sliced, then dipped in boiling alcohol,
left overnight and filtered., The dried marc in each
case was reduced to moderately cecarse powder and ex-

tracted as follows:

A-Fancratium sickenbergeri powder was extracted suc-

cessively with water "using cold extraction method
1t give cold extraction mucilage (CEM) and hot
extraction 12 to produce hot extracted mucilage

(HEK).

4.4, A1 gt a]

The nmucilage was vigorously stirred in chloroforn

and ether, filtered and dried in desiccator over

anhydreus calciun chloride and welghed,

B-The dried marc of Al/ium sativua L. was extracted
with 10 times 1its weight of 8.3% azmonium oxalate
solution at 100°C 13:1% for 1 hour with continuous
stirring and filtered while hot. The pectic sub-
stance was precipitated by adding alcohol acidi-
tied with 8,05 N HCl. The precipitate was col-
lected by centrifugation, purified, washed with
alcohol till free from acidity and dried in vacuum

desiccator. The substance obtained gave positive
tests for pecting 12,

Acid Hydrolysis 16,

Each polysaccharide (50 ng) was separately hydrol-
ysed by autoclaving inm a sealed tube with 5 ml of 2 N
trifluoroacetic acid (TFA) at 120°C/l bar for one hour.

Each hydrolysate was subjected to TLC analysis and GLC
of the hydrolysate alditol acetates.

TLC of the Hydrolysates:

tach hydrelysate was chromatographed on silica gel
G (E. Merck) using Acetonitrile-water (83:15) as devel-
oper and aniline diphenylamine phosphoric acid as spray

reagent 1718, The results are listed in Table 1.

Preparation of Alditol Acetates:

The aldito] acetates were prepared accSrding to
the method of Blakeney et al 1% as follows:

Reduction: Ater complete acid hydrolysis of

each sample the acid was removed by co-distillation

with distilled water three times. Fach hydrolysate was_

}
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separately dissolved in 8.1 ml 1 N amnmonia and 1 nl 2%
NaBHg in DHSO (dimethylsulphoxide) was added and left
for 90 minutes at 60°C. The excess NaBlg was decon-

posed by additicn of 2.1 nl 18 K acetic acid.

Acetylation: To each reduced hydrolysate about

8.2 nl of 1-pethyl imidazole and 2 ml acetic anhydride
were added at room temperature for 19 minutes. The re-
sulting alditol acetates were separately extracted with
dichlcromethane ({3x2 ml)., The combined organic phase
~ in each case was washed with 8.1 N Hy504 and finally

- dried under nitrogen atmosphere.

For GLC analysis, each residue was separately dis-
solved in dichloromethane and 1-2 ul of the solution

were injected.
Gas Chromatography:

L 1-GLC of alditol acetates:

[nstrument: Varian 3509,
) Column: NCOT glass capillary column (0.25 mm/25 m) 3%

0V 225,

Carrier gas: Nitregen (0.8 ml/nin., split= 1:30).
Temperature FProgramme: 175°C-285°C (1°C/min), isothernm
at 205°C for 15 minutes,

Detector: FID.

Preparation of HMethyl Acetyl
sugars:

[he methylation analysis was carried out according
to the method of Harris et al ¢¥ as follows:

a—Drying: The polysaccharide was dried over-

phosphorous pentoxide for at lsast 16 hours,

b-Preparation of the anion: 4§53
mg dried potassium hydride were ice cooled and
nixed with 6.8 @l DNSO (dried over molecular
sieve), The mixture was allowed to warm to room
temperature and left for 40 minutes while stirring

to give K-dimethylsulphonyl carbanion {(anion).

c—-Methylation: About 5-10 ng of each sam-
nle were dissolved in about 200 nl DMSO and 209 ul

of the anion were added and the reaction mixture
7as left for 30 minutes at room temperature while
stirring.  After completion, the reaction mixture
was lce cooled and 158 vul of methyl lodide were
added and left while stirring at room temperature

for 3% minutes,

ALl of the predescribed procedurs must be carried

out under argon atmosphere,

Each methylated sample was extracted by the addi-

tion of 3 ml of CHClq-UeOH (2:1) and 2 ml of dis-
tilled water. The upper phase was rejected by as-

piration and the lower organic phase was washed
three times with distilled water. Finally 2 al of
.2 dinethoxy propane and 28 ul of giaclal acetic
acld (18 K) were added and the solvents were con-
centrated Dy evaporation over a water bath at 9¢'C
till a volume of 208 ul. The rest of the solvents

ware removed under nitrogen atnosphere,
_ }

d-Hydrolysis: Was acheived by autoclaving

with 1ol 2 K TFA at 120°C/! bar for one hour.

After compleflon the solution was freezed by lig-

uid nitrogen after addition of 2 ml distilled wa-

ter and then freeze dried.



e~Reduction: HKas acheived by addition of
freshly prepared solution of 0.5 K NaBHy in 2 K

K400,  The reaction mixture was left at 60°C for
1 hour and then €.5 nl acetone was added and the

solvents were removed at 49°C under nitrogen atmo-

sphere,

f-Acetylation: W¥as carried out by addi-
tion of 8.2 ml of acetic acld, | ml ethyl acelate,
3 ml acetic anhydride and | al perchicric acid
(70%) and left for 1@ minutes while stirring., The
reaction wmixture was cooled, 1% nl of distilled
witer were added and 0.2 ml l-methyl imidazole
were mixed and left for 1% minutes at room temper-
ature and the partially acetylated methylated sug-
ars  were obtained by extractions with | =l
dichloromethane and 1 al 0.1 N 9304, The organic
phase wxas separated by aspiration. The process
was repeated three times and the conbined organic
phases were concentrated till dryness under nitro-

gen atnosphere, and subjected to GC/KS analysis.

2-GC/M5 of Partially Acetylated

Methylated Sugars:

Instrument: Hewlett-Packard GC 5898A (Capillary direct
interface) with selective ion detector 59708 and KB
work station 308,

Column: Durabond Fused-Silica capillary Column (8,25
gn/30 a), DBI7@1-30K, €.25 mm. film thickness,

Carrier gas: Helium (0.8 ml/min., split= 1:58).
Temperature programme: 17¢-218°C (1°C/min).  Isothern
at 218" C for 10 min.

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

Determination of methoxy group
and galacturonic acid.

following the method of the National Formulary
1975 13 The percentage of methoxy qroups was found to

be 6,2% and that of galacturonic acid was 38.4%,
RESULTS AND DISCUSSION

The sliced fresh bulbs of Pamcratiup sickenbergeri
Asch and Al/1um salivew L. were treated with hot
ethanol to destroy any emzymatic activity. The result-
ing crude mucilage of the first plant was found to he

18.4% (CEX) and 12.5% (HEM) while the crude pectic sub-

stance of the second plant was found to he 8.1%,

On hydrelysis with 2 N TFA and subsequent GLC ex-
anination of the hydrolysate the crude polysaccharide
of the bulbs of the two plants exhibited the sugar com-
pesition as listed in Table 1, TLC of the hydrolysates
revealed the presence of qalacturonic acid only in the

nydrelysate of Al/lium satfrum (Tahla 1),

The polysaccharides of Pancrativm sickenbergeri is
composed of glucese, mannose and minor quantities of
rhamnose and arabinese and the polysaccharide {pectic
substance) of A//ium sativus is composed mainly of qlu-
cose, mannose, minor amount of arabinose and gqalantur-

onic acid,

The sugar linkages in each polysaccharide wers de-
termined by preparation of the methyl acetyl deriva-
tives following Harris et al method. GC/MS analysis of
methylated acetylated sugars (Table J) showed that the

nucilage of Pancrative sickenbergeri consists of 1,2-

linked arabinose, 1-,1,4- and 1,6-linked gqlucose and

4 )
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|,2-1inked wmannose while the pectic substance of Al/iux

sativum L. consists of 1-2 1-,1,2-
1,6-,1,2,3- and |,3,6-linked qlucose and 1,2-,1,2,6-

linked arabingse:

linked mannose, [t 13 interesting that 1,l-arabinocse

(small amcunts) is a common unit in the two polysaccha-

rides,

that tha

polysaccharide of P, sickenbergeri is non-branched and

The above mentioned data revealad

the wmajor and terminal sugar is qlucose, while that of
Ai11ur safivur showing a significant difference In be-
iocalization of the

ing branched one, the predominant

external side chain found at glucose and mannose

residue units,

The nectins of Alljur sativum L. are characterlzad
by having up to 6.2% methoxy qroups and 38.4% gqalactur-

ontc acid.,

Table 1 GLC Analysis” of the AMitol acetates of 2, sickenorgeri
and 4, safivi

Sugar Fetertion time F. sickenbergeri 4. salivum
7% %
Hhamr;;m 7,48“*““*“ 2;;; - L N
Arahinoss 3.8 o ba 2416
Hannose 16,30 26,238 11.944
Glucose 20,31 63,637 18639

o a——
L mr-—— —_— FaarT—

L e el S kil

“The relative percentages of the sugars was deternined by caleulating the peak
area and following the method of internal normalization.

Table 2 TLC of the Polysaccharide Hydrolysate,

" - in -

Colour with the reagent

_—— A ey Sl

spet o By Pancralivm sickenbergeri  Allum setivum  Reference suqars
] b4 peilowish - Khamnose
2 46 yeliowish bhue jellowish blue  Arahinose
] 40 blue blue Mannose
! 3 blye blue Ghucose
5K - bluish violet  Galacturonic acid *

Pl -

TR kil

— _ ‘
The percentage (38.4%) was determined by adopting the melhod of the National
Formuiary 1975,




4.4, Jff_ggigj

Table 3: GC/MS data of Partially Methylated Alditol Acetates of Pamcratium sickenberger: Asch. Et. Sfth and
Allium sativun L.

_-_-_----“#_,-_‘*##__n_-_-—_“-_-—---r_.--.q.-.--_——-—_-q-_p.-_——-—-_-----.---ll-—_-n—---—--lﬂﬁ-ﬁl--ﬂ-__-Iﬂ_ﬂﬂﬂﬂﬂﬂﬁ-----ﬂﬂ_ﬁ-----—-ﬂ--

Components ldentified Retention Time £, sickenbergeri 4, sativur Hain Fragments m/z (rel. int. %)

(minutes) 7% gt

1,2-arabinose 13,156 7,826 2,361 162(5), 161(62), 145(10), 129(100),
191022}, 8%(5), 87(32), T1(13), 45(67),

I-glucose 15,431 4,269 1,960 162(3), 161(49), 145(44), 129(69),

| 117(52), 113(14), 162(12), 181(108).

1,2-mannose 26,673 21,749 7.665  190(2), 189(21), 161(38), 145(6), -
130(8), 129(108), 113(4), te1(11), -
99(11), 87(35), T1(3), 45(33).

1,2-qlucose 21,135 -- 36,685 189(18), 161(25), 129(189), 101(11),
99(11), 87(39), T1(10), 45(34).

l,4-mannose 21,605 4,549 ~- 234(3), 233(36), 161(11), 131(12), 129(14),
117(100), 113(37), 181(44), 99(31), 87(29), .
TL{12), 59(7), 58(6), 45(39). M

1,4-qlucose 11,604 3,135 - 134(5), 233(53), 131(14), 129(17), 117(140), -
101(38), 95(42), 87(36), T1(18), 45(45).

1,6-glucose 13.15) 59,245 34,090 234(3), 133(71), 189(17), 161(26), 129(5T),

' 101(100), 99(61), 89(51), 87(45), T1(14),

117(73), 59(8), 45(24).

1,2,3-qlucose 27,181 .- 2,226 261(36), 201(17), 161(51), 129(180),
127(49), 101(32), 93(37), 87(38),
85(44), 71(19), 45(64).

1,3,6-qlucose 10,661 - 2,795 233(10), 189(15), 159(13), 129(56), ’
117(100), 181(15), 87(32), 45(14).

|,2,6-mannose 11,090 -- 0,334 189(28), 129(100), 39(21), 87(43),

AN R A e AN N A ek O W M e B O S P A A A S T B S e S e i S S S TEE AT R BT R B R S R A BT I R R e BN R S P B I O e B Ply B A PE GRE Senl G Wl Gl B Bl Sy S o U S D PR Bmmy ok B el AL S mhE U e P T S A S W G B B B o A el e s ual el i EEE IR EE A S N N T .

11(6), 43(4).
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