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ABSTRACT

A rapid, sensitive extraction method was developgging the mixture Methanol-
Dichloromethane-Water (MDW) (0.3:4:1v/v/v) and Me®kLD phase was assayed for sugar
analysis. Photodiode-array detection (DAD) has based to prove the extracted compound is
UV inactive, High-performance liquid chromatograptiiPLC) with Evaporative Light
Scattering Detector (ELSD) coupled to electrosprayization mass spectrometric (ESI-MS)
detection in the positive ion mode gave MS and M&ymentation data which were employed
for their structural characterization. The varioggandard sugars were spotted using the solvent
system n-butanol-acetone-pyridine-water (10:10;5:8//v/v) in the cellulose layer for TLC
analysis which indicated the presence of lactosd{ase, glucose, mannose, arabinose. This is
the first assay of the sugar profile of the pomegta skin, which can be further developed for
characterization and evaluation of their qualitythvregards to their sugar composition.

Keywords: Sugar extraction; Pomegranate; UV inactive; HPLCSE; Separation; LC/MS;
TLC.

INTRODUCTION
Carbohydrates are among the most abundant compaurte plant world, and the analysis of

sugars and sugar mixtures is of considerable irapoet to the food and beverage industriés
variety of chromatographic systems including paged thin-layer chromatography, gas—liquid
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chromatography with flame ionization or mass spmemgtric detection, and high-performance
liquid chromatography (HPLC) can be used to sepaatl analyze them

The pomegranate tree is native from Iran to the dtwyas in northern India and has been
cultivated since ancient times throughout the Mediinean region of Asia, Africa and Europe.
The pomegranate is a shrub, usually with multipéens, that commonly grows 6-15 ft (1.8-4.6
m) tall. The slender branches start out uprighn tieop graceful§ Unpruned shrubs have a
decidedly weeping or fountain shaped habit. Theddets leaves are shiny and about 3 in (7.6
cm) long. Pomegranates have beautiful orange-tedpet shaped flowers with ruffled petals.
The flowers are about 2 in (5 cm) long, often deulsind are produced over a long period in
summer. The pomegranate fruit is globose, 2-3 iii.@cm) in diameter, and shiny reddish or
yellowish green when mature. It has a persistelyxaapposite the stem end that looks like a
little crown. The fruit is technically a berry. i filled with crunchy seeds each of which is
encased in a juicy, somewhat acidic pulp thatsislitenclosed in a membranous skin. The seeds,
juice and pulp are eaten, but the yellowish membianoo astringefit

The juice of wild pomegranates yields citric acialaodium citrate for pharmaceutical purposes.
Pomegranate juice enters into preparations fotitgayspepsia and is considered beneficial in
leprosy. The bark of the stem and root containgrsd\alkaloids includingsopelletierine which

is active against tapeworms. Either a decoctiothefbark, which is very bitter, or the safer,
insoluble Pelletierine Tannate may be employed.r@ses are emetic and purgative, produce
dilation of pupila, dimness of sight, muscular weess and paralydisBecause of their tannin
content, extracts of the bark, leaves, immatur# &od fruit rind have been given as astringents
to halt diarrhea, dysentery and hemorrhages. Dpatierized flower buds are employed as a
remedy for bronchitis. In Mexico, a decoction o# tftowers is gargled to relieve oral and throat
inflammation. Leaves, seeds, roots and bark hasplajied hypotensive, antispasmodic and
anthelmintic activity in bioassayThe present investigation is concentrated mainlyhe water
soluble sugars present in the peels of pomegravtatd have wide application in industries and
most economical process.

EXPERIMENTAL SECTION

Selected samples are sliced, dried under vacud@’@tfor 48 hr and powdered. 100.0 g of raw
material was extracted with doubly distilled waf&mL, 15mL of 0.1N sulphuric acid and kept
under hot plate for about 1 hour at 60°C. Contanéscooled and stirred well with magnetic
stirrer for 30’. Neutralized using AR barium hydide heptahydrate and precipitated barium
sulphate is filtered off. The resulting syrup wésred at 4C in the dark. The syrup was treated
with charcoal (coir pith) and agitated for 30" faltled by Silica gel (230-400 mesh) packed in a
sintered glass crucible for about 2cm thicknessneoted to suction pump, where rota vapour
removed the solvent of the filtrate. The residus wiaced in an air tight glass container covered
with 200 ml of boiling 80% ethanol. After simmeririgr several hours in a steam bath, the
container was sealed and stored at room temper&torehe analysis, sample was homogenized
in a blender for 3-5’at high speed and then filtleterough a Buchner funnel using a vacuum
source replicated extraction with 80% EtOH (2 x &Qreach time and the whole syrup was
concentrated. Methanol - Dichloromethane - wabeB:4:1, v/v/v), Sample tubes fed with the
mixture were loosely capped, placed in a water lbathbs, and left at room temperature for
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10’and placed in separating funnel, agitated vigehp by occasional release of pressure, results
two phases. The organic phase was discarded whkitioves the organic impurities and the
methanol: water phase was assayed for sugar. Sltkies were oven-dried at 50°C overnight to
remove the residual solvent, and stored at —2°r@rfalysi§”.

Instrumentation

The mixture was separated in 26’by reversed phdeCHon an Adsorbosphere column-jH
(250 x 4.6 mm column) using both isocratic and gmaidelution with acetonitrile/water and
detected using Waters ELSD 2420. In ELSD, the teophase is first evaporated. Solid
particles remaining from the sample are then cdiinethe form of a mist into a cell where they
are detected by a laser. The separated fractions suhjected to UV analysis using Agilent
8453 coupled with Diode array detector. HPLC—MSlysiga was performed with LCMSD/Trap
System (Agilent Technologies, 1200 Series) equippéd an electrospray interface. The MS
spectra were acquired in positive ion mode. Theilmghase consisted of 0.10% formic acid in
hplc grade deionized water (A) (milli-g-water (settied to IR radiation under 3.5 micron filters)
and Methanol (B) taken in the stationary phase tdmis dc 18 column (50 x 4.6mm - 5um).
The gradient program was as follows: 10% B to 3% 4 min, 95% B to 95% B in 1 min,
95% B to 10% B in 0.5 min followed by 10% B in Irbn at a flow rate of 1.2 mL mih The
column oven temperature was kept at 40°C and fketion volume was 2.0 pL. Product mass
spectra were recorded in the range of m/z 150-100the instrumental parameters were
optimized before the ri.

Preparation of chromatoplates

Thin layer chromatography was performed for the cemtrated separated fraction using
Cellulose MN 300 G. The fractions obtained werbjetted to one dimensional chromatogram
on a cellulose layer plate. Each plate was a&d/at 110°C prior to use for 10'.

Standard samples

Pure samples D (-) Arabinose, D (-) Ribose, D (%Jo8e, D (+) Galactose, D(+) Glucose,
D (+) Mannose, L (-) Sorbose, D (-) Fructose, L R)amnose, D (+) Sucrose and D (+)
Maltose, D (+) Lactose were used as standard.

One — dimensional chromatography

10 mg of each sugar and the separated fractions eiesolved in 1ml of deionised water. 1uL
of each sugar solution was applied to the chrontat®pwvith the micropipette in the usual
manner. The chromatoplate was placed in the chaodrgaining the developing solvent. The
solvent system used was n-butanol-acetone-pyrideter (10:10:5:5, viviviv). The plates were
developed in an almost vertical position at roomgerature, covered with lit*". After the
elution, plate was dried under warm air. The phlates sprayed with 5% diphenylamine in
ethanol, 4% aniline in ethanol and 85% phospharid &:5:1v/v/v). The plate was heated for
10’at 105°C. While drying coloured spots appedre R values relative to the solvent are
reported here.
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RESULTS AND DISCUSSION

The Mass Spectrum detector gave the following spectof fractionl at 0.578’, fraction2 at
0.593’, fraction3 at 0.523 and 0.702’, fraction4(547 and 2.572’, fraction5 at 0.595 and
2.576’. The MS report recorded at the appropriate tas per MSD for fractionl scanned
between the time period 0.493:0.772' gave m/z wallE?.9, 145.1, 163.0, 164.1, 180.1, 202.9.
Fraction2 scanned between the time periods 0.50450gave m/z values 111.2, 115.1, 140.9,
145.1, 180.1, 198.0, 202.9.

E R N
400000 - w N
s00000§ 7| / X
200000 4 | X x\
1000003 L I I ]
T ; v T T v
2 4 -] min
- o
| 1 ]
| o
| 40 - o P
| o 8 [
30 X | =8
2040 |-
1™
109+ g
i i MHI | I
0= Uu‘-WMU\LI—v I SR e i)
200 400 600 mid
Figure 1: Mass report of Separated Fraction 1
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Figure 2: Mass report of Separated Fraction 2

Fraction3 scanned between the time periods 0.48@60& 0.573: 0.812‘gave m/z values 115.1,
145.1, 175.9, 279.2, 312.1, 366.0, 365.0, 707.2184,1145.1, 279.2, 312.1, 360.0, 365.0, 707.2
respectively. Fraction4 scanned between the timieg®.493:0.600" and 2.482:2.667’ gave m/z
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values 145.1, 279.2, 312.1, 342.2, 360.0, 366.0,06528.0, 689.0 and 112.2, 145.1, 175.9,
278.9, 312.1 respectively.
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Figure 4: Mass report of Separated Fraction 4
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Fraction5 scanned between the time period 0.520450and 2.508 : 2.66gave m/z values
111.2, 145.1, 150.1, 272.9, 305.1, 326.1, 327.11.8B3and 112.2, 145.1, 278.9, 312.1
respectively which gives a conclusion that thesesses corresponds to Hexose, pentose and
disaccharides whose masses are 180.1, 150.1 ar®®| 38P.0 respectively depicted in Figure 1-
5.
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Figure 5: Mass report of Separated Fraction 5

Thin layer chromatographic analysis report
Five separated and purified sample fractions aodteg in the cellulose layer and the eluted
species were mentioned as F 1, F 2, F 3, F4 and th& chromatogram shown in Figure 6.

Figure 6: Developed thin layer chromatogram over a celluloskayer, (La — Lactose, So — Sorbose, Ar-
Arabinose, Rh — Rhamnose, Ri — Ribose, Xy-Xylos&al — Galactose, Gl - Glucose, Man — Mannose, Fr
Fructose, Su — Sucrose and Mal —Maltose).
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The fractions obtained were found to be matchinth wie standard sugars and found to Lactose,
glucose maltose, mannose and arabinos@aRle for the analytical grade samples which also
shows the matching fractions Table 1.

Table 1. R values matching of the analytical standard sampleasnd the separated samples

Sugars R ( Scale of R=1) Fraction matching
Lactose 0.17 F1
Maltose 0.26 F2
Sucrose 0.42
Galactose 0.38
Glucose 0.44 F3
Mannose 0.47 F4
Sorbose 0.54
Fructose 0.51
Arabinose 0.53 F5
Xylose 0.66
Ribose 0.69
Rhamnose 0.74
CONCLUSION

The quantity of the discarded portion is very hitterefore, because of disposal problems the
household solid wastes are of greater importandeuifful and economic industrial application
was applied in this current work. Based on the atxiudies, a rapid method for the extraction of
water soluble sugar has been developed. The miMDW gives better results as compared
with MCW, i.e dichloromethane was replaced instefdhloroform?>. Mass and TLC analysis
gives accurate confirmation for the presence ofoke glucose, mannose, maltose and
arabinose.
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