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ABSTRACT

Pouteria genus has wide ethnobotanical tradition as food, remedies or wood to general uses, most of
the available scientific information is limited to few species with economical potential as source of
eatable fruits, while several other species remain without information about their pharmacol ogical
and economical potential. Due to organoleptic and nutritional characteristics the fruit is consumed
in its fresh ripe state. The edible flesh has been assessed in relation to antioxidant activity. Different
phenolic acids, flavonols, and carotenoids have been identified and based on this the inclusion of
such fruit in diet has been recommended. In this juncture present analysis is attempted to reveal
FTIR spectra of the fruits at different developmental stages. Pouteria campechiana fruits at six
different stages of development were collected (AWAP, 8WAP, 12WAP, 16WAP, 20WAP and
24WAP) and were subjected to FTIR spectral analysis. The resultant spectral peaks were analysed
for the occurrence of characteristic functional groups that might represent the chemistry of various
compounds present in the fruit pulp. Almost all stages of fruits were characterized by more or less
similar peaks with different heights. Some of the peaks were shared and others unique were
interpreted. The fourth stage (16 WAP) shows peaks at 2300 and 2330 cm* which specifically
corresponds to C=0 stretch of CO, absorption and it is at this stage the ripening process begins.
The presence and absence of specific spectral peaks in different fruit stages can be correlated to the
maturity stage and further to the specific metabolic shifts that are taking place in the plant in
accordance with external and internal rhythms.
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INTRODUCTION
Objective- The aim of the present study was toyaeahnd compare the functional groups presenten th
fruits of Pouteria campechiana at different stages of development and maturation
Plants are the potential source of medicine suchiaobicidal, antioxidants, antiinflamatory andhets.
World health organization (WHQstimated that about 50% of the coumtryopulation exploitplants
for their bioactive compounds especially in folk ditgne. Such medicinal herbs possess an array of
compounds like phenolics, alkaloids, saponins geofls, and certain endogenous metabélites
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The phenolicss are reported in many plants and tiese many biological activitiesspecially as
therapeutic drugs to cure many ailnfent

Chemotaxonomy has a potential role in the fieldbaflogy especially in plant systematics.
Fourier Transform Infrared (FTIR) Spectroscopy igpid, noninvasive, high-resolution analyticalltoo
for identifying types of chemical bonds in a moliechy producing an infrared absorption spectrun tha
is like a molecular “fingerprint”. This technologflows detecting the whole range of infrared speuotr
in measurements of biological specirhéfhe “fingerprints” are made up of the vibratiofedtures of all
the cell components, i.e., DNA, RNA, proteins, amémbrane and cell-wall components. In plant
classification, Kimet al.> have proposed this approach as robust in chemutanxic classification of
flowering plants, and previously this method wagduso identify the species iHypericum L. and
Triadenum Raf®. The FTIR has proven to be a valuable tool foraharacterization and identification of
compounds or functional groups (chemical bondskemte in an unknown mixture of plants extract.
Ahamad .let al.” detected major groups of compounds as the masedcaction of four plants extracts
by infrared spectroscopy. Ramamoorthi and Kefisareened the bioactive group of chemicals in tiye d
leaf powder ofCalotropis gigantea by FTIR analysis.

Pouteria campechiana is an ever green tree native of South Mexico andatr@eAmerica belongs
to SapotacedeThe common name is canistel. In India it is knagnegg fruit, usually grown in home
gardens having 6 to 8 m in height. These plantsvahorphoforms which shows variation in leaf and
fruit morphology. Fully ripened fruit is round, yelish orange in colour represents the edible part.
Indians do not consume or process the fruit duthéoignorance related its nutritional aspects. &dve
researchers have reported economic values to sapars of this plaft The present study is the first
attempt to trace out the phytochemical profile o fruits at different stages of maturity or ripami
stages through FTIR finger prints.

MATERIALS AND METHODS
Fruits of Pouteria campechiana at 6 different stages of maturity (AWAP, 8WAP, 18w/ 16WAP,
20WAP and 24WAP) were collected. The finely chopfred tissues were shade dried to a crispy stage
and then ground to a fine powder using a mortarpmstle. Samples were then subjected to FTIR spectr
analysis using spectrophotometer. The charactefetiks were analysed and compared.
Fourier Transform Infrared Spectrophotometer (FTIR)
FTIR is the powerful tool for identifying the typed chemical bonds (functional groups) present in
compounds. The wavelength of light absorbed isattiaristic of the chemical bond as can be seemein t
annotated spectrum. By interpreting the infraresoghition spectrum, the chemical bonds in a molecule
can be determined. Dried powder of different stagfdruit materials were used for FTIR analysis.i@
of the dried extract powder was encapsulated in rh@Oof KBr pellet, in order to prepare translucent
sample discs. The powdered sample of each planinspe was loaded in FTIR spectroscope (Shimadzu,
IR Affinity 1, Japan), with a Scan range from 463000 cmi* with a resolution of 4 cr.

RESULTS AND DISCUSSION
The FTIR spectrum of fruit samples are given in Fig 6. The data on the peak values and the pl@bab
functional groups (obtained by FTIR analysis) pneé$e the samples are given in table 1. When thatpl
samples were passed into the FTIR, the functioralgs of the components was separated based on its
peaks ratio. The results of FTIR analysis confirrtfesl presence of alcohol, phenol, alkanes, aldehyde
aromatic compound, secondary alcohol, aromatic @snémd halogen compound.
The characteristic peaks in the range 1730-1734 oapresenting C=0 stretch of aldehydes; 2900-2976
cm?, representing the C-H stretch of alkanes; 330M03d0i’ corresponding to the N-H stretch of
primary amines and 3500- 3550-3600 tnepresenting the —OH stretch of alcohols and plsea®
displayed by all fruits at all stages of maturity
(Fig. 1-6). Peaks in the range 730- 736%ame not shown by thé"sand &' stages and these spectral
peaks correspond to the C-H bend of alkynes. Fyrgieaks in the range 1026, 1029 and 103T cm
representing the C-H stretch of aliphatic aminesfaund in these two last stages. The fruit at fitage
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of development (4WAP) characteristically has smdcpeaks at 626.87 corresponding to bromo-
compounds and 900.76 representing aromatics. Hittedtage fruit (12WAP) do not display the peak at
580- 582 cm-1 which is shown by all other staggmidally, spectral range of 500-600 characterikglal
halides, specifically C-Br halides. Similarily,ethiruits at the % and &' stages lack the=IN stretch of
nitriles indicated by the spectral peaks 1247, 1249 1251. The first three stages additionally haaaks

at 3045 and 3074 characterising C-H stretch ofre&elronically, these three stages lack peak$@it,3
3606 and 3614 corresponding to alcohols and phevtule the last three stages i.€", 8" and &' stages
possess them. The first stage distinctly lack$\thd bend of primary amines as evidenced by theratgse
of peaks at 1614 and 1627. Strikingly, it has beteserved that the"&tage fruit has the unique peaks in
the range 2331 and 2360 ¢rFig. 4) specific for the C=0 stretch of €& It has been observed that
the ripening process initiates at this stage andgwds further. The elevated g@oduction suggests the
climacteric feature of the fruits and that furtla@counts for the peaks which subsequently disapar
the mature stages of the fruits. In addition, mduagctional groups can be identified by their
characteristics vibration frequencies making theskpectrum simplest and most reliable method of
assigning a compound to its class.

The spectral analysis reveals thRduteria fruits at different stages of development display
several functional groups like aldehydes, alkapésyary amines, alcohols and phenols. The occuerenc
of specific peaks in some stages can be attribiatéble biochemical as well as physiological neet th
influence the fruit development and maturation.

The Fourier Transform Infrared (FTIR) spectrosctig proven valuable tool for characterization plant
products. Moreover, FTIR spectroscopy is an esthbtl time saving method to characterize and igentif

functional group®. The spectra showed bands between 1630-16010ir¢rall stages of fruits explains the
presence of pectins, an important class of hetemge polysaccharides in the cell WallThe
phytochemical constituents bforinda citrifolia fruit extracts were analyzed for the functionadugps by
FTIR spectroscopy confirmed the presence of poliarigrdroxyl group (3456¢ih), cycloalkanes (2926
cm*and 2855cr), ketones (1742ct), aldehyde (1634ch), sulphonic acid esters (1192&malkenes
(1113cm’), phenol (984cit), aromatic compound (657¢m and halogens (618chi®. The
polymeric hydroxyl groups, aromatic compounds, mit&naldo-ketogroup peak further confirms the
presence of polyphenols of which flavonoids, counsgranthroquinones and phenolic compounds are
commonly present in the plangdtribute to their antioxidant power. The FT-IRdrferogram of date
dietary fibres of three date palm cultivars at éhmeaturity phases was carried out by Haiet.'® which
suggest the occurrence of specified spectral peh&sacteristic of chemical constituents. In Durian
fruits, immature, mature, ripe and over ripe sasphere analyzed for polyphenols which showed
different band¥.

Kareruet al.*® carried the spectral analysis for saponins inctee dry powder oAlbizia anthelmintica,
Senna singueana, Maytenus senegalensis, Senna didymomotrya, Terminalia brownii, and Prunus
africana. The phytochemicals were likely to be bidesmosidieanane-type triterpenoids, while those
detected inEntada leptostachya and Rapanea rhododendroides might be monodesmosidic saponins.
FTIR and EDS spectral analysis &flipta alba and Eclipta prostrate showed the presence of
characteristic functional groups of carboxylic aidmines, amides, sulphur derivatives, polysacbésr
nitrates, chlorates, and carbohydrate that areonséiple for various medicinal properties of bothtiad
plants. TheEclipta alba contains a higher percentage of useful elementsNik, Mg, K, Ca, Cu, Zn, and
Fe thanEclipta prostrata. In addition, Eclipta prostrata contains more of the toxic element Cd than
Eclipta alba®®. The FTIR analysis of methanolic and aqueousdgtiicts oBauhinia racemosa revealed
the presence of protein, oil, fats, phenolic cormais flavonoids, saponins, tannins and carbohyaraite
major functional grougS Ragavendraret al.”* screened the functional groups of carboxylic gcids
amines, amides, sulphur derivatives, polysacchgyriolganic hydrocarbons, halogens that are redpensi
for various medicinal properties @ferva lanata. Starlin et al. ?* analyzed the ethanolic extracts of
Ichnocarpus frutescens, by FTIR, revealed functional group componentarmifno acids, amides, amines,
carboxylic acid, carbonyl compounds, organic hydrbons and halogens. Pednekar and R&man
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analyzed the methanolic leaf extractAvhpelocissus latifolia by FTIR and reported that the transition
metal carbonyl compounds and aliphatic fluoro conmais were only present in the extract.
Torres-Rodrigué€Z analyzed soluble phenols and antioxidant activittnamey sapotePputeria
sapota) fruits in postharvest stage. Ashok kumar and Ravaay’ evaluated the phytochemicals by
FTIR spectroscopic analysis of leaf extracts obaeld Indian medicinal plants and their therapeutic
potentials. Packialakshmi and NaZyamployed Fourier transform infrared spectroscopy analysis of
various solvent extracts @faralluma fimbriyata and their medicinal significance. Maobe and Nygcéh
validated Warburgia ugandensis the medicinal herb used for the treatment of deyemalaria and

pneumonia in Kenya by FTIR spectra. Mariswaehgl.?® applied FTIR Spectroscopic studies Aerva
lanata and their characteristic functional groups.

Table 1. FTIR spectral peaks characteristic of diferent stages ofPouteria fruit and the respective
functional groups

Stages of Pouteria fruit Range of IR spectral peak(Cm’?) Specified functional groups
Stages from 1-6 1730-1734 C=0 stretch of aldehydes
2900-2976 C-H stretch of alkanes
3300-3400 N-H stretch of primary amines
3500-3600 O-H stretch of alcohols and
phenols
1600-1630 Pectins
Stage 1-4 730-736 C-H bend of alkynes
Stages 5 & 6 1026,1029,1031 C-H stretch of alighatiines
Stages 1,2,4,5 & 6 58-582 Alkyl halides (C-Br haBji
Stages 2,3,4 &5 1247,1249,1051 =N\Cstretch of nitrile
Stages 1,2 & 3 3045,3074 C-H stretch of alkenes
Stages 4,5 & 6 3601,3606, 3614 Alcohols and phenols
Stage 1 only 626.87 bromocompound
900.76 aromatics
Stage 4 only 2331, 2360 C=0 stretch of,CO
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CONCLUSION

The present study provides an insight into the tional groups available in the tissuesPoluteria fruits

at different developmental maturity stages. It pasvide valid data regarding the chemical profitdte

change along with the initiation of ripening. Altigh there are many listed correlation between ctemi

structure and IR absorption peaks, the actual preéation of a complex spectrum is difficult ane th
operation requires much experience. Additional ysed by employing tools like HPLC, HPTLC and

NMR are warranted to decipher the exact naturdh@$é compounds which can pave the way for their

biochemical correlation.
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