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ABSTRACT

Papayas have been part of human diet for ages duthdir health benefits. But consumption of thesésf
generates outer skin wastes that may lead to emwviemtal pollution. This study was carried out tpleke the
sugar components of papaya peels. Selected saamglesit into small bits, dried, powdered and weubjscted to
sensitive extraction procedure developed using thigture Methanol —Dichloromethane - Water (MDW)
(0.3:4:1v/viv) and MeOH-§D phase was assayed for sugar analysis. The egttaugars were put through some
chemical characterization procedures for purposésseparation and identifying its components. Theiovs
standard sugars were spotted using the solvenemsyst n-butanol-acetone-pyridine-water (10:10:5:%,iwv the
cellulose layer for TLC analysis which indicatee hresence of glucose, maltose, fructose.

INTRODUCTION

Carica papaya contains an enzyme known as papesemnt in the fruit, stem and leaves [1]. The millkige is
extracted, dried and used as chewing gum, meddigestion problems), and toothpaste and meat tizgae [2].
Meat can be tenderized by wrapping it in a bruigsadaya leaf before it is cooked. Carica papayaatasitmany
biologically active compounds. Two important compdsi are chymopapain and papain, which are supposzd
in digestion[3]. Papain also is used to treat #@ithiThe level of the compounds varies in thetfrizitex, leaves, and
roots. Papaya has been used for digestive proldehsntestinal worms. The softening and disinteggatjualities
of papain (generally in alkaline combination, ashmborax or potassium carbonate), have been tatteangage of
in the treatment of warts, corns, sinuses, andnibiforms of scaly eczema, cutaneous tuberclesptret hardness
of the skin, produced by irritation, etc., [4] aimfected into indolent glandular tumors to promtiteir absorption.
Green fruits are used to treat high blood pressune also used as an aphrodisiac. It is useful imdowvorm
infestation, stomachalgia, dyspepsia, constipaaomnorrhoea, skin diseases and general debiity [5

Inspite of all these advantages t consumptionhefe fruits generates outer skin wastes that dotihdy about

environmental pollution if not properly handled. Wwaxrds recycling of vegetative wastes avoiding fiittg and

waste-related environmental degradation, this swaly carried out to explore the sugar componenpapéya peels
with a view to establishing their raw material putals.
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Moreover the basic liquid-liquid sugar extractiorogedure was successful with various peels suchaasna,
pomegranate, custard apple, pine apple, almont] éménge, calabash and musk medtm, [6-16] it created the
interest to explore sugar components from papagts ppeo.

MATERIALS AND METHODS

Instrumentation

An HPLC system equipped with Waters 2420 Evapoedtight Scattering Detector (ELSD) is used to safgathe
fractions from the extract. An LCMSD/Trap Systefwgi{ent Technologies, 1200 Series) equipped witrelttro
spray interface was used in the second step. AleA8453 spectrophotometer coupled with a diodayadtetector
was used for the detection of sugars in the frasti@wo chromatographic columns used were: an Adsmphere-
NH, column (250 x 4.6 mm-5um) and an Atlantis dc 1&igoi (50 x 4.6mm - 5um).

Materials

All reagents and solvents used were of HPLC gradeormic acid, methanol, acetonitrile, dichloronsatd and
ethanol were from Fisher Scientific Co. HPLC wagiegpared from distilled water using a Milli-Q systéMillipore

Lab., Bedford) was subjected to IR irradiation un8eé5 micron filters. All chemicals used in the dyuwere of
analytical grade.

Extraction

Selected samples of water melon were sliced, drieter vacuum at 6C for 48 h and powdered. 100.0 g of the
raw material was extracted with doubly distilledtera(75 mL) and 0.1N sulphuric acid (15 mL) and tkap60°C
for about 5 h. Contents were cooled and stirretth wiagnetic stirrer for 30 min. The extract wasated with
calcium carbonatas such (2-3g) and the precipitated calcium suéphats filtered off. The resultant syrup was
stored at 4C in the dark. The syrup was treated with charoairr pith), agitated for 30 min and suction fittel
using a sintered glass crucible packed with Silieh (230-400 mesh, ~2 cm thickness). The filtrates wota
vapoured to remove the solvent. The residue waseg@lan an air tight glass container covered witld 20 of
boiling 80% EtOH. After simmering for several houmsa steam bath, the container was sealed anddstdrroom
temperature. For the analysis, the sample was henimgd in a blender for 3-5min at high speed aed guction-
filtered. After extraction with 80% EtOH (2 x 50flthe whole syrup was concentrated and furthemeted in a
separator funnel using a mixture of MeOH - dichtosthane - water (0.3:4:1, v/v/v), The organic ghesntaining
the organic impurities was discarded and the Me@Hter phase containing sugars was evaporated. digue
was oven-dried at 50°C overnight to remove thedredisolvent and stored at —2°C for chromatographalysis
[6-16].

HPLC and LC/MS

The extracted sugars present in the non-ediblermaion were separated in 26 min by the reverbedeoHPLC
technique on a column, Adsorbosphere;,NBB0 x 4.6 mm column) using both isocratic anddggat elution with
acetonitrile/water as the mobile phase. The detacted was a Waters ELSD 2420. In the ELSD detetite
mobile phase is first evaporated and the remaisatigl particles of the sample are then carriechanform of a mist
into a cell where they are detected by a laser. sEparated fractions were subjected to UV analysiisg Agilent
8453 spectrophotometer coupled with a diode aretgador. The LC/MS analysis was performed with LAMS
Trap System (Agilent Technologies, 1200 Series)immpd with an electro spray interface. The mobitage
consisted of 0.10% formic acid in HPLC grade dezed water (A) and Methanol (B) taken in the stadicy phase
of Atlantis dc 18 column (50 x 4.6mm - 5um). Thadjent program was as follows: 10% B to 95% B imi#,
95% B to 95% B in 1 min, 95% B to 10% B in 0.5 rfolowed by 10% B in 1.5 min at a flow rate of I min™.
The column oven temperature was kept at 40°C aadnfbction volume was 2.0 uL. Product mass spesre
recorded in the range of m/z 150-1000. The inséntad parameters were optimized before the run.

Standard Samples

Pure samples of D(-)-arabinose, D(-)-ribose, D(#ipge, D(+)-galactose, D(+)-glucose, D(+)-manndsg)-
sorbose, D(-)-fructose, L(+)-rhamnose, D(+)-suer@nd D(+)-maltose, D(+)-lactose were used asdatas
(Aldrich Chemical Co.).
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Preparation of Chromatoplate

The sugar fractions separated from HPLC were cdreted and subjected to thin-layer chromatograghyCj.
The sugar fractions were analyzed with one-dimeraidLC on a cellulose MN 300 G layer plate. Eptdte was
activated at 110°C prior to use for 10 min.

One Dimensional Chromatography

One mL aqueous solution of 10-mg sample of eacidara sugar or the analyzed sugar from an HPLGifragvas
prepared. After 1 puL of each sugar solution wadiegpthe chromatoplate was placed in a TLC chambataining

the developing solvent and the lid placed. The eslvsystem used was n-butanol-acetone-pyridinerwate
(10:10:5:5, viviviv). The plates were developedrnalmost vertical position at room temperature2Qy. After the
elution, plate was dried under warm air. The pla#s sprayed with a mixture of 5% diphenylamin&i®H, 4%
aniline in EtOH and 85% phosphoric acid (5:5:1v)v/Vhe plate was heated for 10 min at 105°C to aliga
colored spots and calculate\Rilues.
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FIGURE 1: Mass report of Separated Fraction 1
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FIGURE3: Mass report of Separated Fraction 3
Mass Spectral Analysis
FIGURE1-3 shows the following LC peaks: fractionl0s547 min and 0.572 min; fraction2 at 0.578 mangd
fraction3 at 0.593 min; The LC-MS data for fractloscanned in the time periods 0.493:0.600 min a#8222.667
min show molecular ion fragments at m/z: 1124%5.1, 175.9, 278.9, 279.2, 312.1, 342.2, 360.0,(B6&8.0,
527.0, 689.0 respectively. Fraction2 scanned betvwthe time periods 0.493:0.772 min gave ion pedks/a:
112.9, 145.1, 163.0, 164.1, 180.1, and 202.9. lera@tscanned between the time periods 0.493:0.745ave ion
peaks at m/z: 111.2, 115.1, 140.9, 145.1, 180.8,018nd 202.9. These mass data lead to the ciolireat there
are various monosaccharide and disaccharides.

Thin-layer chromatographic analysis

Sugars obtained from four HPLC fractions of the emaiielon peels were spotted on the cellulose laférL&
plates and the eluted compounds were labeled aBZand F3 on the chromatogram as shown in FIGUREhé

R; values of analyte sugars from fractions were fotmchatch with the Rvalues of authentic samples of sugars
leading to the identification of the former as roa#, glucose and fructose. Table 1 show®Rthe standard sugars
and the matching analyte sugars extracted fromygapeels.
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FIGURE 4: Developed thin layer chromatogram over aellulose layer, (La — Lactose, So — Sorbose, A&rabinose, Rh — Rhamnose, Ri—
Ribose, Xy-Xylose, Gal — Galactose, Gl - Glucogdan — Mannose, Fr - Fructose, Su — Sucrose and MaMaltose).

TABLE 1: R¢ values matching of the analytical standard samplesnd the separated samples

Sugars R ( Scale of R=1) | Fraction matching
Lactose 0.17 -
Maltose 0.2€ F1
Sucros 0.4z -
Galactose 0.38 -
Glucose 0.44 F2
Mannose 0.47 -
Sorbose 0.54 -
Fructose 0.51 F3
Arabinost 0.5 -
Xylose 0.66
Ribose 0.69
Rhamnose| 0.74
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