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ABSTRACT

This research study aimed at extracting pectin giiNHNQ, at different temperatures (60, 90 and 4®pand
times (60, 90 and 12énin) from five different non-citrus agricultural wi@s namely: Telfairia occidentalis
(Pumpkin seed peel-psp), Telfaria occidentalis (Pkimseed white pod-pwp,) Artocarpus camanis (Biridseed
peel-bsp), Artocarpus camanis (Breadfruit seed 4bsp), Artocarpus camanis (Breadfruit creamy pegd)band
Mucuna urens (Horse eye bean peel-hbp). Prelimimasults showed that optimum condition for ext@etof
pectin was at a temperature of Y@0for 90 min with horse eye bean peel recording fighest pectin yield
(4.40%), while psp recorded the least (2.81%) owg dright basis. Pectin yield increased with inceeas
temperature, however there was decrease in yietdr 80mins for all samples. The pectin obtained was
characterized using both qualitative and quantitatanalysis. The result for qualitative analysiswhd that the
pectin from the five samples was found to be brstwim colour. As for the solubility, the samplesrevall soluble

in hot water and partially soluble in cold waterQuantitatively, the equivalent weight (1471-1923mu}),
methoxyl content (1.48-2.48%), total anhydroucoatid content (14.08-20.78%), degree of estettifica(55.48-
71.47%) and neutral sugar (0.193-0.769%) were digatly (p< 0.05) different among the samples. The overall
results showed that the pectin from these non<iagricultural food wastes will be suitable for urdrial use.
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INTRODUCTION

Pectin (pectic polysaccharide) is a family of valeamixtures of polysaccharides imbedded in thenary cell wall
and middle lamella of higher plants. Pectin is oesible for different physiological processes sashstructural
stability and cell to cell adhesidd] and may be linked covalently to other polymgtks The main constituent of
pectin is D-galactouronic acid polymers whose sitsusre connected by R-(1— 4) glycosidic linkages. These
uronic acids have carboxyl groups some of whichpaesent as esterified methyl (methyl esters) ahdrs are
treated with ammonia commercially to produce cadmoixie groups. Their hydroxyl groups are partiatigtslated
[3,4. Rhamnose (Rha) is a minor component of the pesitie chain linked to arabinogalactan and othetraku
sugars such as D-xylose, D- glucose, and L- frectabich are sometimes present in the side chair Th
concentration of pectin as well as other propesigsh as chemical composition and structure vérnes one plant

to another and in the different parts of the plahere it is located5]. Pectin is majorly found in citrus fruits; for
instance as fruit ripens the pectin content redutesstically because pectinesterase and pectinagedly
breakdown the pectin molecules leading to softerofighe fruit [6]. In the presence of acids and sugars, a
component of pectin (High Methoxyl Pectin -HM-Pagtcan form gel which constitutes major functionfaod
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industrieq7]. Pectin has applications in the food, pharmacaliind biotechnology industry. It is popularly used
stabilizers, water binders, thickeners in yoghartd fruit juices. It reduces blood cholesterol Isydetoxifies the
system and used in the treatment of diarrhea idrem[6, 8, 9,10,11,12 Commercial pectin is primarily extracted
from citrus peels and apple pomdd&]. Other sources of pectin include sugar beet pldp and sunflower head
residug15].

Wastes arising from agricultural produce, have titried enormous challenges to a clean and safieoemvent and
thus need to recover food wastes into useful produch as pectin has always occupied a prime pasiti
nutritional research. The current research lookgeatin extraction from five food wastes namelymmkin seed
peel (psp), pumpkin seed white pod (pwp), breatifeed peel (bsp), breadfruit creamy pulp (bcp) lkorde eye
bean peel (hbp) with the aim of sourcing for the petential utilization of these agro food wastes

EXPERIMENTAL SECTION

Materials

Five agro food wastes were used as the sourceadhpeamely;Telfairia occidentalis(Pumpkin seed peel-psp),
Telfeiria occidentaligPumpkin seed white pod- pwp)rtocapus camani¢Bread fruit seed peel- bspArtocapus
camanis(Bread fruit creamy pulp -bcp) aducunaurens(Horse eye bean peel -hbp) were bought from Cread r
market in Port Harcourt, Rivers State, Nigeria. ks were identified in the Herbarium of the depent of Plant
Science and Biotechnology, University of Port HatoAll chemical and reagents used were of anadytrade.

Sample preparation

The pumpkin pods were washed and cut open; thesseerk collected and the edible portion removedentie
peels were reserved for analysis. The waste pods aieed into pieces. The breadfruits were cunopiee edible
portions in the seed were removed leaving behiedséed peels and the creamy pulp which formedqgfatie
peels. The horse eye beans were also cut openeitk peels collected after removing the edible paisthe
reserved wastes were dried alG@o obtain a constant weight. The dried sample®wrished to fine powder and
stored in a sample bottle at room temperature @&2until ready for use.

Pectin extraction

Pectin extraction for all dried samples was caroetl using the method of Azad et 4llf]. The extraction was
carried out using a solution of 1 N HN@t varying temperatures (60,°80100°C) and times (60, 90, 120 min).
Sample weight of 20g each was transferred into @m%eaker containing 100ml of deionized water ar&ml
HNO; with a pH of 1.76. The mixture was placed in aewaiath (at a particular temperature) with a caomnsta
shaking until the desired extraction time elapSéte sample was cooled, thereafter the residue aaswed and
the filtrate collected through filtering with Whaam No1 filter paper. The filtered solution was cameldl with twice
the volume of ethanol (i.e. 1 parts of the filtréde? parts of 95% ethanol) and kept at room teaipee overnight
for the pectin to form precipitate. The precipithfgectin was separated from ethanol solution uaidguble layer
cheese cloth and the samples were washed threg witte70% ethanol (%), 85% ethanol (%) and absoétihanol
to remove soluble impurities. The resulting peeis dried at a temperature 0of’@5FC in an aluminum sample
dish until a constant weight was obtained. Samplegse cooled in desiccators and the weight measaftxt
cooling. The weighted sample was further groundaisi laboratory mortar with pestle. Ground sampds stored
in a sample bottle until ready for analysis.

Qualitative test for pectin
Colour
Colour was identified by visual observation.

Solubility of dry pectin in cold and hot water

An amount (0.19/100g) of the dry pectin from eaample was measured into a conical flask contaiimgof 95%
ethanol and 25ml distilled water. The mixture waaroughly shaken to form a suspension which wateldar 15
min[17].

284



Charity U. Ogunka-Nnoka and Mary F. Atinlikou J. Chem. Pharm. Res., 2016, 8(5):283-290

Quantitative test for pectin

Determination of equivalent weight (EqQW):

Equivalent Weight was determined according tortfeghod of Ranganna [18]. Pectin sample (0.25g) w&ighed
into a 250ml conical flask; followed by the additiof 5ml Ethanol, 0.5g sodium chloride and 100midstilled
water. The mixture was thoroughly shaken and 3 slrmfpphenol red were added and the solution weatei
against 0.1 N NaOH to a purple colour at the endtp®his neutralization solution was stored fotedtmination of
methoxyl content. The result expressed as:

Equivalent weight= Weight of pectin sample X 1000
Vol. of alkali X Normality of Alkali

Determination of Methoxyl content (MeO)

Determination of Methoxyl content was carried osing Ranganna’s methdd8]. To neutral solution above was

added 12.5ml of 0.25N NaOH. The mixture was thohbygstirred and kept at room temperature for 30min.
Thereafter 12.5ml of 0.25NHCI was added and theitgwl titrated against 0.1 N NaOH. Methoxyl corten

calculated as;

Methoxyl content (%) = Vol. of alkali X Normalityfd\lkali X 3.1
eilyht of pectin sample

Determination of Total Anhydrouronic Acid content (AUA)
Total AUA of pectin was obtained by the method adiMmmed and Hassftd] using the formula;
% AUA = 176 X 0.22 X100 - 176 x0.1Y x 100

Wt of Pectin Sample X 1000 Wt of Pectin Sample X 1000

As;

Molecular Unit of AUA (1 unit) = 1769

Z=ml (titre) of NaOH from equivalent weight detemation
Y= ml (titre) of NaOH from Methoxyl content detemaition

Determination of Degree of Esterification (DE)
The DE of pectin was measured in accordance tonthod of Owens et al; 1982)]. Values of MeO and AUA
were used in the calculation as:
% DE= 176 X % MeO X 100
31 X % AUA

Determination of Neutral sugar

Neutral sugar was determined according to the nadetiidMiller [21] with a slight modification. The dried pectin
(0.25g) sample from each waste sample was measuced 50ml volumetric flask and made up to 10miloiging
distiled water. The mixture was kept at room terapgre for 20 min and later filtered through filtpaper
(Whatman No. 540). Thereafter 1ml of the filtrateni each sample waste was transferred into diffeest tubes
and 1ml of Dinitrosalycyclic acid (DNS) reagent wadded to the tubes; then the samples in the twbes heated
in a boiling water bath for 10 min. While still war 1ml of 40% Rochelle salt solution (Potassiumiswdtartrate)
was added to each of the tubes. The tubes wered@old absorbance of samples read at 540nm agalmanhk.
Serial dilutions of standard maltose were preparatia graph of absorbance against concentratiompletied.

Statistical analysis
All measurements were carried out in triplicatedach of the sample. Results are expressed asvakenstandard
deviation. Data were statistically analyzed usiR$S. Version 20.0.

RESULTS AND DISCUSSION
Qualitative analysis
Table 1 show the result for the qualitative analysi the five non-citrus agro food wastes. Pectitiagted from

these samples was brown in colour. However, [PEA reported that standard pectin are usually ligleabee light
colours represents quality gel. Aina et fl7] reported same for some citrus peels. They alsgestigd that factors
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such as surface contamination, environmental fadigres of agricultural material used and humaarermay have
contributed to the variation in colour. As with ghility, the extracted dry pectin were all solubdehot water and
insoluble in cold water except for psp and pwp Whigere slightly soluble in cold water. Sriamon$ék reported

that viscosity, solubility and gelation are genlgraklated; for instance factors that increase ¢ewg to gel,
decrease solubility and increase viscosity and vérsa.

Table 1: Qualitative test for the five samples

Parameter psp pwp bsp bcp hbp
Colour Brown Brown Brown Brown Brown
Solubility in cold Dissolved slightly and form| Dissolved slightly and form Insoluble swells after vigorous
water suspension after a while. suspension after a while. | Insoluble | Insoluble shaking to form suspension.
Solubility at 85- Soluble Soluble Soluble | Soluble Soluble
90°C for 10 mil.

Quantitative analysis

Figures 1-5 below shows the percentage pectin yitttie different agro food wastes using 1 N HN®D pH 1.76
under different temperatures f6) 80C, and 108C) and times (60, 90, 120 min).

The percentage pectin yield is temperature and dependent. However there was a decline in pedaid wfter 90
min at 108C. The range of percentage pectin yield for pspp,pvsp, bcp and hbp at different temperatures and
times include 1.56-2.81%, 1.10-3.98%, 1.06-2.98%0-2.80% and 1.09-4.40% respectively. The optinytetd of
pectin was obtained at 18D for 90 minutes for all samples. The value for t{Bpt0%) is significantly (§0.05)
higher than the rest of the samples (Figure 6)jenbip had the lowest content (2.83%). Azad ef &), reported
that percentage pectin yield is dependent on tivenmaterial and extraction solvent used. Pectindgielbtained in
this study are similar to the pectin of citrus tank2.75%), guava press cake (3.49%), calamanis%kb0%) and

carambola press cake (2.24%) as reported by Taetailj.[2] and Normah and Itasnah, [23]. The values of pectin
obtained in this study suggest their industridliefces even when these samples are not citrud.base

3 4
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1.5 M 60 mins

m 90 mins

% pectin yield

120 mins

60°C 80°C 100°C

Temperature(°C)

Figure 1: Percentage pectin yield obtained from pumkin seed peel (psp) at different times (min) andemperatures (°C)
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Figure 2: Percentage pectin yield obtained from purpkin white pod peel (pwp) at different times (min)and temperatures (°C)
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Figure 3: Percentage pectin yield obtained from bradfruit seed peel (bsp) ) at different times (mingind temperatures (°C)
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Figure 4: Percentage pectin yield obtained from badfruit creamy pop (bcp) ) at different times (mir) and temperatures (°C)
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Figure 5: Percentage pectin yield obtained from htse eye bean peel (hbp) at different times (min)na temperatures (°C)
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Figure 6: Optimum percentage pectin yield of the vaous samples at 100°C for 90minutes

Table 2 below shows that the equivalent weightpsp, pwp, bcp, bep and hbp was found to be 19283, 1667,
1786 and 1471mg/mol respectively. From the restlits value for psp is significantly€p.05) higher compared to
the values for pwp and hbp. Similar results weporeed by Kuman and Chauhfi?¥] for apple pomace (833.33-
1666.67) and matured lemon pomace (1175) as repbyté\zad et al.[16]. The high equivalent weight obtained in
this study could be attributed to lower partial @&tation of pectin, nature of the extraction precesit may also
depend on the amount of free afl®, 17, 25]. The percentage Methoxyl content datexthfrom the dry pectin of
the five agro food wastes are 2.48, 2.24, 2.48 ard 1.720% for psp, pwp, bsp, bcp, hbp respdgtilamail et
al., [26], also reported similar values (2.98-4.34%) forgdrafruit. content of extracted pectin. Studiesehallown
the methoxyl content of extracted pectin vary frorB-12% depending on the source and mode of exirajct7].
Methoxyl content is an important factor in contirajl the setting time of pectin and the ability lbé tpectin to form

gels. The partial solubility noticed with these raxted pectin confirms the ability of pectin tarfogel easily
[18,24,27,28

Results of AUA (Table 2) showed that pwp had thghbst value (20.78%) which was significantlyx 205) higher
than the value for bcp (14.08%) results obtainedhaloagree with already existing data[26] on drafyait (59.52-
70.50%) and apple pomace (74.1%) as reported byaduand Chauhan[24] . Low values of AUA indicatet tine
extracted pectin might have a high amount of profgi]. This is because AUA determines the purity of the
extracted pectin and the value of AUA must nokl&5%] 29].
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The degree of esterification of the pectin extrddtem these five samples range from 55.48-71.47éble 2). The
ratio of esterified galactouronic Acid (Gal A) gpmito total galactouronic acid group (Gal A) isnted as the
degree of esterification (DE). Based on the DEfipezan be classified as low methoxyl pectin (raggirom 29 to
40%) and high methoxyl pectin ranging from (60-75%d)e level of degree of esterification reportedhiis study
correspond to the report by Azad et[&aB] for lemon pomace (33.59-79.51%). Rha et [@0] reported that DE
depends on species or type of agricultural matasad.

Table 2: Physicochemical characteristics of pectin

Parameter psp pwp bsp bcp hbp
Equivalent 1923+0.04 | 1563+0.07 | 1667+0.03 | 1786+0.03 | 1471+1.40
Weight(mg/mol)
Methoxyl Content (%)| 2.48+0.02 | 2.24+0.03 | 2.48+0.09 | 1.48+0.02 | 1.72+0.01
AUA (%) 19.71+0.12| 20.78+0.11| 20.18+0.06| 14.08+0.01| 17.60+0.07
DE (%) 71.47+0.08| 61.52+0.07| 66.67+0.05| 59.68+0.04| 55.48+0.03
Value is expressed as mean + standard deviatiomnMelue with the same superscript along the sameare not significantly different
(p=0.05)

Table 3: Neutral Sugar

Composition (Yow/w pSt pwp pwp pSk hby
Maltose 0.769+0.17 | 0.318+0.1" | 0.480+0.0" | 0.193+0.0° | 0.295+0.1°
Value is expressed as mean * standard deviatiomnMalue with the same superscript along the sameare not significantly different
(p=0.05)

The only neutral sugar determined (Table 3) in $higly was maltose ranging from 0.193-0.769% wih Ipaving a
significant (p£0.05) higher value (0.769%) when compared to tisé samples. Georgeiv et §81] reported low
glucose and galactose content of some citrus pl8ot®e other authof82, 33 reported that low sugar content and
higher molecular weight showed greater gellingighéind vice versa.

CONCLUSION

Pectin was extracted from five non-citrus basedcaljural food wastes. The extraction of pectinhmititric acid
had its optimum yield at 180 for 90 min. The physicochemical parameters ofekieacted pectin are dependent
on solvent used for extraction, nature of sampleena as well as extraction process. The oveealllt implies that
the pectin obtained from these wastes has potdatialse in food and pharmaceutical industry.
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