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ABSTRACT

This sludy was conducted to evaluate some fresh and dried vegetable and
fruit wasles for their pectins. Three different extraction methods of pectins were used.
The effect of extracted pectins on jelties and jams characteristics was also studied.
The best exiractant agent for the pectin extraction from grapefruil peel was 0.05 M
HCI, while 0.4% ammonium oxalate was the besl extractant agent for walermelon
peel and carrot pcmace. Yields and recovery of fiber pectin extracted by acidified
ethanol were higher than pecting extracted by HC| or ammonium oxalate for all
invesligated wastes. It was also characterized by the highest moisture, ash and
protein contents. Anhydrogalacturonic acid (AGA) and methoxy! content (MC) were
found to be lower in fiber pectin than that in classical axtracted pectins. A noticeable
lower degree of esterfication (DE) occumred in extracted pectin from dried watermelon
peel. pH value of 0.5% pectin solution prepared from all extracted pectins ranged from
3.0 1o 5.1 . The extracted fiber pectins by acidified ethanol of all lested wastes were
characterized by higher relative viscosity, specific viscosity, intringic viscosily and
setting time than those extracted by the other extraction methods. Color of extracted
peclins varied from beige for grapefruit and watermelon peels to deep beige for dried
carrot pomace. Viscosilies of extracled pectins from fresh wastes were higher than
those extracted from dried wastes. The jellies prepared by using pectin or fiber pectin
from watermelon peels showed lowest values of all investigated organolibtic
attributes, The ideal consistency for apricot jam was found by using 0.4 and 0.3% of
extracted pectin or fiber pectin from fresh or dried carrot pomace and grapefruit peel,
respectively. Viscosity of apricot jam was increased as storage periad increased in all

investigated pectin samples.
INTRODUCTION

Pectins are used in many food products as stabilizers, thickeners and
gelling agents, which nowadays is an indispensable component of a great
varety of products in either the food industry, where it is used in the
production of jams, jellies, marmalades, preserves, confectionery articles,
baked and dairy products or in the nonfood industry such as in cosmetics and
pharmaceutics, where pectin has in recent years gained increasingly in
importance.

Pectin is a group designation for complex plant polysaccharides in
which D-galacturonic acid esterified to various extents with methanol is the
main component and coupled by w(1-4) glucosidic links {Doesburg, 1965).
The elaborate structure of pectin is summarized by Rolin and De Vries
(1990). The annual worldwide production of purified pectin is approximately
1000C metric tones of which more than the half is produced from citrus
wastes [(Crandall and Wicker, 1986). Apple pomace (the dried residue of
apple afler juice extraction) constitutes the second most important source of
pectins. The pectin content of citrus peel is usually high , 25-30% of the dried
peel mass (Salem, 1964; Huong and Luyen, 1989 and Baker, 1997). An
appreciable amounts of pectic substances (10-31%) were reported to be
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found in different substances as sugar beet (Phatak et a/, 1988}, lime (Siliha,
1993); onion (lsmail et al, 1995); carrot, beans and sweet potatoes (Baker,
1997); prickly pear, apple and pomegranate (Laban, 1998). Increasing
demands on pectin in the fields of food and pharmaceutical industries, in
addilion to the extortionate price of the imported types, justified their attain
from some available agriculture residues (Braddok and Cadwallader, 1592).

A number of methods for pectin extraction have been reviewed by
Doesburg (1965) and Potter (1966} divided the preparation of all pectins into
three principal steps : 1) Solubilization and extraction of the pectin by heating
in a weak acid solution, 2) Clarnfication and concentration of the pectin
extract, 3) Precipitation, washing, drying and finally standardizing the pectin.

The type of acid and other conditions of temperature time, pH and
ratio of water to peel used during extraction step vary greatly among various
researchers. Different acids have been used for pectin extraction, such as
hydrochloric acid (May, 1990), Sulfuric acid (De Lucca and Joslyn, 1957) and
nitric acid (Aravantlons Zafiris and Oreoppoulous, 1892). Kausar and
Anomura (1980) reported that the most suitable conditions of time,
temperature and pH to get maximum pectin yield were pH 1.6 at 85:C for 60
min with a water to pomace ratio of 60: 1. A ratio of water to dry arange peel
of 70:1 at90°C for 2 hrs with pH value 1.7 was recommended by El-Nawawi
and Shehata (1987). Recently, Ismail ef al., (1995) extracted the pectin from
some wastes by using a HCI or ammoniurn oxalate in a ratio 1 waste to 30
water as extracting agent at 90°C for 1.5 hrs with 1.5 pH value. High
methoxyl pectins, with a degree of eslerification {(DE)above 50% can be
used as geiling agents in a limited range of products such as jams and jeliies,
as they require high acidity {below pH3} and low water aclivity (high soluble
solids such as sugar) to form a gel. Commercially low methoxyl pectins, with
a DE below 50%, are produced from high methoxyl pectins extracted from
citrus peels and apple pomace, These low methoxyl pectins get in the
presence of multivalent cations (usually calcium) at acid and neutral pH and
can therefore, be used in a wide range of products (Glicksman, 1879).

The purpose of this study was to characterize some fresh and dry
vegetable and fruit wastes as an additional source of pectins and evaluate
their effects on the pectin yield and quality as well as on physicc-chemical
characteristics and technological properties of the extracted pectin. The effect
of 'extracted pectin on jellies and jam organoleptic characteristics was also

studied.
MATERIALS AND METHODS
Watermelon (Citrallus colocynthoides) peels as by-products during
production the seeds were obtained from private farms in Nobaria, Egypt.
(1) Carrot (Daucts carfota) pomace in fresh state was obtained from El-Nasr
company of preserved food (Kaha, Kalubia, Egypt) .
{2) Grapefruit (Citrus paradisi) peels as by-product during production the
fresh juice were obtained from Daltex company, Kafr El-Zaiat, Egypt.
Watermelon peels and carrol pomace were exposed to steam
blanching for 15 min, to inactivate native pectic enzymes, then dried at 50:C
in an fan oven (until ~ 9% moisture content}). While, the grapefruit peels were
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mashed in a Braun-meat mincer, then subjecied to leach hot-water (one part
of peel and three parts of water) at 80:C for 15 min to inactivate native pectic
enzymes The leached mash was cooled by dipping in coid water to remove
the scluble sclids and flavenoids, allowed to drain and pressed to remove
excess water, then dried at 50°C {until =~ 7% moisture content). The dried
wastes were ground to fine powder using a hammer mill (Arslan and Togrul,
1996).
Extraction and precipitation of pectin:

Three different extraction methods were used for pectin extraction
from fresh and dried used wastes as foliow:

(1) The first method is the classical hot-acid hydrolysis. The wastes were
extracled by 0.05M HCI (the ratio was 1:3 w/v and 1:30 wv for fresh and dry
wastes, respectively) and pH value was adjusted to ~ 1.6 with concentrated
HCI at 90:C for 2hours. Then slurry was rapidly filtered through cheese cloth
and the pectin was precipitated by using ethanol 96% in a ratio of 1:1 (viv).
Pectins were filtered from the precipitated media through 3 layers of muclin
cloth, washed with ethanol 70%, aceione and dried atroom temperature
(Huang, 1973 and Ismail ef af, 1995).

{(2) The second method of extraction is ammonium oxalate method. The
process in this method was done as in the first, but the extracting agent was
0.4% ammonium oxalate instead of 0.05 M HCI. Also, all conditions were as
the same first method {Ismail et al., 1995 and Ei-Zoghbi et af,, 1998).

(3) The third method was done by using acidified ethanol as an extraction
solution, instead of acidified water. The fresh and dry wastes were extracted
by acidified ethanol $8% (the ratip was 1:2 and 1:10 w/v respectivety, and pH
was adjusted to ~ 1.6 with concentrated HCI) at 60+C for 2 hours. The slurry
was cooled in tap water, incubated for 20 hours at 40:C and fitered through 3
layers of muclin egloth. The residues were washed with ethanol 70% and
acetone, then dried at room temperature. The produced pectin from this
method was called fiber pectin (Siliha, 1893}. The dry material was milled in a
Moulinex mill to 2 particle size less than 0.7 mm.

Pectin yield and recovery :

The yield and recovery of watermeion. carrot and grapefruit pectin
extracted by different methods were calculated on dry basis as gm pectin/100
gm dry matenat using the following formula (Zahran, 1993):

.. Amount  of Pro duced peciin
Pectin yield (%)= 4 pee X 100
Amount of dry waste materiol

. A t Produced 't
Pectin recovery (%)= rrount_of Produced pectin X Ioo}

Pectin on dry waste muaterial

Analytical Methods :
Moisture, ash and protein contents as wel! as pH values were
determined according to the methods recommended by the A.O.A.C. {1990).
Anhydrogalacturonic acid (AGA, Mw: 176) content was determined
according to the method of Ahmed and Labavitch (1977). The degree of
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esterification (DE), jelly grade, jelly units and setting time were determined
according to the method described by Ranganna (1978). Total neutral sugars
of extracted pectins were determined according to the method of Smith et af,
(1956). Methoxy! content was delermined according to the method of
Ranganna (1986).

The relative viscosity, specific viscosity, intrinsic viscosity and
molecular weight of pectin were calculated as in the following equations
according to the described by Owens et al,, (1946}

Flowrateof sample

Relative viscosity (¢} =
Y (6 Flow rateof solvent
Specific viscosity { ¢,) = ¢ -1
Specific viscosity (1, )

Concentration of pectin solution

Intrinsic viscosily ()= 1.4 x 10° Mw"*
Log(m)—Logl4+6

1.34
Viscosity measurements were carried out by using a Lab-Line Instruments,
Inc., Model 4537 Viscometer (Spindle 3, 60 rpm).
Technological propertles :
(1) Jelly preparation :

Sugar was added to apricot juice in a ratio of 45:55 (w/w). Then 0.5%
standard pectin (citrus pectin, DE 75%, Copenhagen Pectin Company,
Denmark), or extracted pectin, and 0.2% citric acid were added. Pectin was
added on mixture weight basis after it was dry-mixed with five times as much
sugar, where as citric acid was added on sugar weight basis. Mixture was
stirred until dissclved and brought to boiling until a total soluble solids 65%
was obtained. Finally, jellies were poured inlo glass containers and chilled for
several hours until set {Hulme, 1970 and tsmail et ai., 1995). The overall
acceptability of jelly samples prepared from the extracted pectin samples in
comparison to a control sample prepared from pure (standard) pectin was
evaluated according to the numerical scoring test described by Kramer and
Twigg (1962). Ten judges were asked to indicate the best jelly samples
according to their quality attributed.

(2) Jam preparation :

One kilogram of fresh destones apricot was added in 3 L preserving pan
and one kilogram of sugar was added. The mixture stirred while heating when
the temperature reached §0:C, the pectin with concentration 0.2, 0.3, 0.4 and
0.5% (diluted in 50 ml of mixture) was added. 0.2% citric acid was added as
soon as the mixture reached 62-65: Brix. Heating was stopped at 68: Brix
and the processed jam was immediately poured in 370 gm jars. The obtained
jams after cooling to room temperature had a final pH 3.1 and 6B: Brix. The
consistency of jams was determined organcleptically according to (Guichard
ol al, 1991 and Ghazy, 1993).

Intrinslc viscosity (¢)=

Log Mw =
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RESULTS AND DISCUSSION

Yield and recovery of extracted pectin :

Three different pectins were extracted from each waste (fresh or dry).
The first pectin preparation was extracted by classical hot-acid hydrolysis
from watermelon, carrct and grapefruit wastes. The second type of pectin
was extracted by hot-ammonium oxalate hydrolysis from each wastes. The
third type of pectin (Fiber pectin) was extracted by acidified ethanol. The data
recorded in Table (1) revealed that the efficiency of pectin extraction from the
investigated wastes differed according to the kined of waste, extractant agent
and drying process.

Data in this table proved that 0.05M HCI was found to have the best
extractant agent for grapefruit pectin. Meanwhile, 0.4% ammonium oxalate
was the best exiractant agent for the pectin extraction from watermeicn peel
and carrot pomace. From the same table, it could be noticed that the yield
and recovery of extracted pectins from fresh and dried grapefruit peels by
0.05M HCI were 25.25 and 86.4% as well as 26.55 and 90.90%, respectively.
On the other hand, the yield of extracted pectins from fresh and dried
watermelon peel and carrot pomace by 0.4% ammonium oxalate were 21.90
and 21.08% as well as 17.24 and 16.57%, respectively. The recovery for the
same wastes were 89.80, 86 40, 79.70 and 76.60%, respectively .

Tabie {1}: EMficiency of investigated extraction methods on pectins extracted
from some fresh and dried vegetable and fruit wastes.

Extraction Methods ]
Wasic Materlale i ] 2} 3

5 | OS5 | F5 oS F.S$ DS
A 4.04 3.65 21.80 2108 55 8% 54 05
atermelon peels B | 660 | 1500 | 8980 | 8540 - .
A A [ i020 | 1005 | 1724 | 1657 5185 5010
amot po B” 4720 | 4650 | 7970 7660 - -
A 2835 | 2655 | am 295 5845 50,40
Grapetrut peels (8 | 8640 | 5080 | 1440 | 1860 - ]

1- First method: 0.05 M HCI, pH 1.6, 90:C for 2 hrs.
F.S.: Fresh state. A: Pectinyleld (%).
2- Second method: 0.4% ammonlumn oxalate, pH 1.6, 90:C far 2 hrs.
D.5: Dried state. B: Pectin recavery {%).
3. Third method: Acidifled ethanol 96%, pH1.5, 60:C for 2hrs (Fiber pectin).
* Pectin content in raw wastes was 24.39, 21.63 and 29.22% for watermelan, carrot and
grapefruit respectively on dry basis,

In contrary, yields and recovery of fiber pectin extracted by acidified
ethanol were higher than pectins extracted by HCI or ammonium oxalate for
all investigaled wastes. This may be due to the other dietary fibers i.e.
celtulose and hemicellulose were extracted with the pectin (Baker, 1997).
Chemical characteristics of extracted pectin and fiber pectin :

Table(2) represents the composition of the extracted pectin and fiber
pectin. Fiber pectin was characterized by the highest moisture, ash and
protein content, while the Jowes! figures were found in pectin extracted by
hot- HCI acid or hot-ammonium oxalate methods extracted from dry wastes
(Table 2). Anhydrogalacturonic acid {(AGA) content and methoxyl content
(MC) were found to be lower in fiber pectin than that in classical extracted
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pectins, This is due to the fact that fiber pectin contains, in addition to the
solubilized pectin, all the fiber material of wastes, such as cellulose and
hemicellulose. The results are in accordance with those reported by Siliha
(1993} and Laban (1998). The degree of esterification (DE %} of the pectin
preparations showed an interesting pattern. Fiber pectin showed the highest
DE, being 80.73% in dreid grapefruit peel, while pectin extracted from dried
watermelon peel was characterized by the lowest DE, being 18.12%.

Table {2) : Chemical characteristics of pectin and fiber pectin extracted
from different fresh and dried wastes.

Waste Materlals
Chemical Watermaton Peels Carrot Pomace | Grapefruit Peels
characteristics F.8 D.5 F.S D.§ F.5 0.5
PP IFP | P [FP| P [FPI P [FP| P [FP| P | FP
Moisture [%) 711|883 | 570 (850|844 | 910745 (841|602 { ABY (585 7.85
Wsh (%} 198|288 |175!200 278|333 (232288242354 )|231| 322
Protein {%o} 330 (427|268 (401349421 275,396|23.34 1449 |325/( 415

Anhydrogalacturenic acidyy oc (34 65| 76.30|35.60 68,84 |33.50| 72 78 | 35 88| 79.25|37.14 | 78 60| 30 45
e p 85(34.65/76.30| 35.60 | 68.84 | 33. 25 (7.

Methoxyl content (%) | 2.64 | 1.36 | 2.57 | 1.37 | 7.04 | 4.12 | 7.97 | 4.33 [10.69] 512 [10.50| 581
ge?’ee of esterificationrg 44 |22.28(19.12|21.25|e5.48|69.92| 62.17 | 68.50 | 76.58 | 78.27 | 75.84| 80.72

B
Fotal newtral sugars (%) |15.22 |47.58| 12.40|45.90 | 14.65 |46.73(12.95]47.11| 7.00 [44.29| 6.58 | 43.45

H value * 422 | 480|444 503450490 1464]510[23.00]345[311] 370
[vield a8 100% AGA 15.50]19.50]16.20]19.80]11.9017.40]12.10]18.00[20.00[21.70[20.90] 23 80
F.S: Fresh state . D.S: Dried state. F.P: Fiber pectin.

(P*} : Pectin extractad by 0.05M HCI, pH 1.8 at 80:C for 2 hrs,
{P"} : Pactin extracted by 0.4% ammonium oxalate, pH 1.8 at $0:C for 2 hrs.
*  Measured in 0.5% pectin solution.

This can be explained by the mild conditions of extraction used
during the preparation of fiber pectin {20 hours at 40:C) compared to tha!
employed in hot-acid hydrolysis (2 hours at 90:C). Partial demethylation of
pectin molecule occure during acid hydrolysis to convert protopectin into
soluble pectin (Potter, 1966). Furthermore, the watermelon pectin was
characterized by the lower DE% than that from other investigated wastes
(19.12 to 22.28%) followed by carrot pomace pectin (62.17 t0 69.82%) and
grapefruit peel pectin (75.84 to 80.73%). On the other hand, the methoxyl
content was the highest in grapefruil peel pectin, being 10.69 and 10.50% in
fresh and dried peel pectin respectively, which found to affect pectin solybility
and its jelling properties comparing to those of watermelon wastes (2.54-
257%). Ranganna (1978) reported that high methoxyl pectin (HMP)
contained 10.5% or more MC (DE= 70% or more) while low methoxyl pectin
(LMP) contained below 7.0% MC (DE= 50% or below).

The pH value of 0.5% pectin solution prepared from all extracted
pectin ranged from 3.0 to 5.1. Specification of commercial consideration refer
that pH of pectin (1% solution in distilled water at 201C) ranged from 4.0-4.6
(OBl Pectinag, 1984). As expected. total neutral sugar content was the
highest in fiber pectin due to the high level of cellulose and hemicellufose.
These results are agreement with those obtained by El-Zoghbi ef al., (1998},
Although the highest yield was obtained from fiber pectin (Tabie 1), itis
essential to mention that this is not pure pectin as the cther pectin. Therefore,
a comparison based on absolute yield between fiber pectin and other pectin
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is not justified. When the yieid is calculated on the basis of 100% AGA, the
highest yield was found in fiber pectin.
Physical characteristics of extracted pectin and fiber pectin:

Same physical characteristics of extracted pectin and fiber pectin are
shown in Table (3). From these resuits it could be noticed that the fiber
pectins of all investigated wasles were characterized by higher relative
viscosity, specific viscosity, intrinsic viscosity and selting time than those
extracted by the other methods. The highest molecular weight (Mw) was
found in fiber pectin. Pectin extracted from fresh wastes was characterized by
higher Mw than that extracted from dried wastas. This is in accordance with
the data obtained by Crandall et al, (1978), who found that pectin solutions
made from dried peels had lower viscasity than those made from fresh peels.

Table (3) : Physical characteristics of pectin and fiber pectin extracted from

different fresh and dried wastes.
Waste Materiais
[ Watermelon Peels Carrot Pomace Grapefruit Peels
Physical | ¥8 [ DS ES 0.5 kS DS
characteristice

I FPp [P [FP| P [FP| P FP P UFEP| & | FP

Relative viscosity * 1129]1.167[1.067]1.133]1.194[1.233]1.788] 1200 |1.355[1.419(1 300] 1.378
Specific viscosity * 0.129]0.167|0.097|0.133(0 194|0.233/0188| 0.200 |0.395)|0.415|0.300) 0 387
niringic viscosity * 129 157 (087 {137 |1904 /233,138 20p |35514138/300) 3.67
Molecular weight (Mw)|28255|24258|22540|28906|38312|43925|37425) 39193  |60142(68061]53042| 64143

Helly grade 120 | 105 | 429 | 110 | 136 | 1G5 | 145 12 250 | 140_| 255 | 149

Helly units 2630 - |27.20] - [235D0] . 12400 - 63.10| - 68.8 -
#iting time {min} A1.0[33.0(30.0{320] 300 320300 3tg 253 | 26.0{&3.0) 25,0
olor Baige ]| Baige | Beige Eenge]ﬁedge Beige E;;z Deep eige [Beige |Beige |Beige| Baige
*  Measured in 0.1% pectin solution . Mw : Dalton.

F.5 : Freah stats. D.S : Dried atate. F.P : Flber pectin.

{P") : Pectin extractad by 0.06M HCI, pH 1.6 at 90:C for 2 hrs.
{P") : Pectin extracted by 0.4% ammaonium oxalate, pH 1.8 at 30:C for 2 hrs.

Pectins extracted by classical method (hot-acid hydrolysis) were
characterized by the highest jelly grade {250-259: for grapefruit peel pectin)
while the lowest jelly grade was found in fiber pectin{105-110: for watermelon
peel pectin). Jelly unit which is a measure of the amount of sugar that can be
jelled by one unit of peel. It was not possible to calculate the jelly units for the
fiber pectin because it is not a pure pectin. Grapefruit pectins possessed
higher jelly units {53.10-68.8) compared to watermelon and carrot wastes
{23.5-27.2). Rouse and Knorr (1970) reported that the numerical value of 60
or more jelly units indicates the commercial feasibility of raw pectic material
for the manufacture of pectin. From the same table, it could be noticed that
the colar of extracted pecting varied from beige for grapefruit and watermelon
peels to deep beige for dried carrot pomace.

Relationship between viscosity and concentration of extracted pectin
and fiber pectin solutions :

From the results illustrated graphically in figures (1 and 2), it could be
observed that aqueous solutions of pecling extracted from fresh and dried
grapefruit peels possessed the highest viscosily foliowed by fresh and dried
carrot pomace. Whereas, pectins of fresh and dried watermelon peels
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showed the lowest viscosity at the same conditions. The data also showed
that viscosity of extracted pectins from fresh wastes were higher than those
extracted from dried wastes. Generally, the viscosity significantly increased
as pectin concendration increased in all investigated pectin samples. These
results were quite similar with the previously reported data of Miyamoto and
Chang (1992). From the figures (1 and 2), the fiber pectins extracted from ail
investigated wastes showed a higher viscosities than those extracted by the
classical methods. This due to high molecular weight of fiber pectins.
Furthermore, fiber pectins of grapefruit peel and carrot pomace showed higher
viscosity than that of watermelon peel. This is may be due to high Mw and DE%
are found in the fiber pectins of grapefruit peel and camrot pomace.

Sensory evaluation of jellies prepared from extracted pectin and fiber pectin:

It is cbvious from the resulls in figures 3 and 4 that the favorable
jellies with the best quality attributes such as light, clear and uniform in color,
better in taste and aroma representing, the natural flavour of fruits species
which be used in its preparaticn (apricot}, besides a good texture with sharp
and smooth cut surface, were obtained by using pectin extracted from
grapefruit peel followed by carrot pomace pectin.

On the contrary, the jellies prepared by using pectin or fiber pectin
from watermelon peels showed lowest values of ali investigated quality
attributes. This may be attributed to the low methoxyl content of such pectin
which in the presence of 60 mg Ca""/g pectin, at acid and neutral pH can be
used in a wide range of products (Glicksman, 1979). Crystallization was
detected in few jelly samples prepared from watermelon peel pectin and fiber
pectin. Also, a few jelly samples prepared from fiber pectin in all wastes
showed non-smooth cut surface.

Concentration on the consistency of apricot jam:

Extracied pectin and fiber pectin were added at different
concentrations {0.2, 0.3, 0.4 and 0.5%) to apricol jam in order to evaluate its
consistency (Tables 4 and 5) . From data represented in these tables, it could
be noticed that the ideal consistency for apricot jam was found by using 0.4%
and 0.3% of extracted pectin or fiber pectin from fresh or dried carrot pomace
and grapefruit peel respectively. It was also found that apricot jam showed
the lowest consistency by using either pectin or fiber pectin from watermefon
peels. This may be due to the low DE% of watermelon pectins.

Changes in viscosity of apricot jam during storage :

Viscosity is one of the important physical properities that affect the
quality of jam. The addition pectin improve the texture of the jam. The flow
time in seconds of the prepared jam and the changes taking piace in such a
property during storage is shown in Table {6). From the results in this table, it
could be noticed that viscosity of apricot jam was increased as storage period
increased in all investigated pectin samples. it was also noted that the
addition of grapefruit peel pectins to apricot jam resulted the highest viscosity
foliowed by jam with carrot pomace and watermelon peel pectins.
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—4—=\Vatarmelon pectin (fresh)
| —8— Watsrmelon pectin (dried)
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00 { —h= Grapefruit pactin (fresh)
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Pectin concentration (%)

Fig. (1): Relarionship between the viscosity and concentration of the extracted pectin
sofution (Temp.=9¢°C, pH 3 azd the time of heating =15 min).

-~4— VWatermelon fiber pactin(frash)
90 1 —@— Watermalon fiver pectin{driad)
—a&—Carrot fiber pectin{fresh)
800 J —pt—Carrol fiber pectin[dried)
—ir— Grapefruit fiber pectin{frash)
0 4 —gp— Grapefruit fiber pectie{dried}
600 4
—
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&
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=
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o 0.1 ot 23 Ca L] 08 07T 0a 09 1

Fiber pectin concentration (%)

Fig. (2): Relationship between che viscosity and concentration of the extracted fiber
pectin solution (Temp.=20°C , pH 3 and the time of heating =15 min).
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. (3): Organoleptic evaluation of apricot Jelliea prepared by using 0.5% pectin
extracted from wastes (as % of the standard jelly scores which prepared
from commercial pectio).
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Flg. (4); Organoleptic evaluation of apricot jellies prepared by using 0,5% (iber pectin
extracted from wastes (as % of the standard Jelly scores which prepared
from commercial pectin},
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This could be due to high DE. It was also noticed that jam prepared by the
addition pectin from fresh waste, possessed the highest viscosity when
compared with those from dry waste and fiber pectin. A gradual increase in
the flow time in all samples during storage was observed, This could be due
to some hydrolysis of the pectin and the formation of low methoxyl pectin
during storage at room termperature. The above mentioned resulls were in
close agreement with those previously reported by Rouse ef a/, {1856).

Finally, it could be concluded that the investigaled pectin could be
used in food industries as thickeners, stabilizers and jeliing agenis.
Moreover, the recycling of such food industries wastes to produce fiber pectin
by simple technology which sharply reduces the production costs especiaily
in developing countries. The major difference between fiber pectin and
purified pectin is the high content of fiber. However, health arganizations
nowadays recommended the consumption of increased amount of dietary
fibers.

REFERENCES

Ahmed, A. and J. Labavitch (1977). A simplified method for accurate
determination of cell wall uronide content. J. Food Biochem.,1:361-365.

AOAC. {1990). Official Methods of Analysis of the Association of Official
Analytical Chemists. 157 Ed. Published by the Association of Official
Analytical Chemists, Virginia, 22209 USA.

Aravantions Zafins, G. and V. Oreoppouious {1992). The effect of nitric acid
extraction variables on orange pectin. J. Sci. Food Agric., 60: 127-129.

Arsian, N. and H. Togrul (1998). Filtration of pectin extraction from grapefruit
peel and viscosity of pectin solutions. J. Food Eng., 27: 191-201.

Baker, R.A. {19397). Reassessment of some fruit and vegetable pectin levels.
J. Food Sci., 62 (2): 225-229.

Braddock, R.J. and K.R. Cagwallader (1992}, Citrus by-products manufacture
tor food use. Food Technology, 46: 105-110.

Crandall, R.G., R. J. Braddock and H. Rouse (1978). Effect of drying on
pectin made from lime and lemon peel. J. Food Sci., 43: 1680-1682.

Crandall, R.G. and L Wicker (1986). Pectin intemal gei strength . theory,
measurement and methodology. In: Chemistry and Function of Pectin,
Fishman, M.L and Jel, J.J. {eds.). American Chemical Society. ACS Symp.
Sieres 310, P. 88-102.

De Lucca, G. and M.A. Joslyn (1957). The recovery of pectin from orange
peel. Food Technology, 11: 137-141.

Doesburg, J.J. (1965). Pectic substances in fresh and preserved fruits and
vegetables. IBVT commun. Nr. 25-Institute for Research, Storage and
Processing of Horticulture Produce. Wageningen, The Netherlands.

El-Nawawi, S. and F. Shehata (1987). Extraction of pectin from orange peel:
factors affecting the extraction. Biol, Wastes, 20: 281-290.

El-Zoghbi, M.; F. Badr and F.M. Hassan (1998). Extraction of pectin from
some fruit wastes. Egypt J. Appl. Sci., 13(7): 238-256.

Ghazy, A.M. (1993). Chemical and technological studies on lime fruits and its
Ey-producm. M. Sc. Thesis, Faculty of Agric., E-Mansoura Uniy.,

gypt.

8162



J. Agric. Sci. Mansoura Univ., 28(12), December, 2003

Glicksman, M. (1979). Gum Technology in the Food Industry. Academic
Press, New York,

Guichard, E.;S.Issanchou; A. Descourvieres and P. Etievant (1991}, Pectin
concentration, molecular weight and degree of esterification influence
on volatile compesition and sensory characteristics of strawberry jam.
J. Feod Sci., 56 (6) 1621-1627.

Muang, J. M. G, {1973). Improved method for the extraction of pectin. Flo. St.
Hort. Soc., 86: 260-261.

Hulme, A.C. (1970). The biochemistry of fruit and their products. Academic
Press, London and New York, Vol. 1, P, 61-89.

Huong, D.M. and D.V. Luyen (1989). Optimization of pectin extraction from
dried peel of citrus grandis. Polym. Bull., 22 599-602.

Ismail, A.S.; A. Bakr and F.M. Dawoud(1995). Studies on the extraction and
technological evaluation of pectin from orange and onion wastes.
Menofiya J. Agric. Res., 29: 1529-15489.

Kausar, P. and D. Anomura (1980}). A new approach te pectin manufacture
by copper method. | Preparation of pectin pomace, pectin extraction
and concentration by copper salt. J. Faculty Kyushu Univ,, 25: 61-71.

Kramer, A. and B.A_ Twigg (1962}. Fundamental of quality control of the food
industry. AVI Publishing company, west port, Connecticut.

Laban, S.M.{1598). Studies on fruit by-product. M.Sc. Thesis, Faculty of
Agric., Zagazig Univ., Egypt.

May, D. (19390). Industriat pecting, source, production and application.
Carbohydrate Polymers,12: 79-83.

Miyamotc, A. and K.C. Chang (1992). Extraction and physice-chemical
characterization of pectin from sunflower head residues. J. Food Sci.,
57 (5): 1439-1443.

OBl Pectinag (1984). Specification for identity and punty of thicking agent.
Joint. [FAQOMWHO, Exper. Committee on Food Additive, Rome.

Owens, H.S; H. Lotzkar; T. Schulz and W. Macloy (1946). Shape and site of
pectinic acid molecules deduced from viscometric measurements.
J.Am. Chem. Soc., 8;1628-1632.

Phatak, L., K.C. Change and G. Brown (1968). [solation and characierization
of pectin in sugar-beet pulp. J. Food Sci., 53: 830-833.

Potter, R.S. (1966). Extraction of pectin. Process Biochemistry, 1: 378 - 384.

Ranganna, S. (1978). Manual of Analysis of Fruit and Vegetable Products.
Tata McGraw Hill Publishing Company Limited, New Delhi.

Ranganna, S. (1986). Handbook of analysis and quality control for fruit and
vegetable products. Tata McGraw Hill Publishing Company Limited,
New Delhi,

Relin, C. and J. De Vries (1990). Food gels (ed., Harris, P.), P. 401, Elsevier
Applied Sci., London.

Rouse, AH.; C.D. Atkins and E.L. Moore (1956). Commercial changes with
particular reference to pectin. Proc. Flo. St. Honl. Soc., 67: 145-148,

Rouse, A.H. and L.C. Knorr {1970). Evaluation of pectins from Florida lemons
harvested from young trees. Proc. Fla. St. Hort. Soc., 83: 281-284.

Salem, AS. (1964). Technological studies on pectin production from fruits
and fruit wastes. M.Sc. Thesis, Faculty of Agric., Ein Shams Univ.,
Egypt.

8163



El-Hamzy, Enssaf M.A., ot al,

Siliha, H. (1993). Effect of method of extraction and raw material on the
quality of lime pectin. Alex. Sci. Exch |, 14: 538-555.

Smith, F.; O. Michet K Gilies; J. Hamton and P. Rebers (1956). Colorimetric method
for determination of sugar and related substances. Analytical Chem,, 28(3:
450 - 456.

Zahran, G.A-H. (1993). Chemical evaluation of some pectin sources and its
use in food industries field. M. Sc. Thesis, Faculty of Agric., Ai-Azhar
Univ., Egypt.

fae) b Lasdloall CUAGH AL jueas dgSUlly padl) Cililia  any
iy had

sradh e J8 0 edle bl e s o Gead e daan cilual)
roa— Bl = Lgatl gl S = 00 Clelall aud *

poa =5l = el 3 Bgad 36— IV L 50 S gay gt

13 A el A g Al A Sl eandl il ey CILES) apl AU 5l sda Cingnd
Bay—all Clica e Aalin ol CAgSH o3a Bl s LS LA QeadAtY (3 S Cuadnl
Jabma ol LSl a0 50 (saas g +i0 @ Jadid o da g aily . o aly e e U
Jabma eand S g gV YL %0t a0 Ly Dg g pall i e SAGH aaTLY
walil kil L»Tlseoftl\%j—\“u@'ﬁ Ayl iy bl 2 e Ladaiuy
S Loy g gaY1 YL gty oty gl | matan aldecdl BASH e el Janaad Jailiiyl
P PPN TR P L QUL PRI RY . SOPIE PR VRV (WO IV PR WA DL QY. TON CF H AWK
SISl G iy a5 da 0y Sl Sl (5 giaey (AGA) LD iy 500000 faa
a8l (DE) 5 jit a0 i By ale alisl s 0y L otad) Gpatisl (3 plaly Laliiieal
O O£ %8 Jsbaal {PH) Lo gaall G - Ay — il y £ D Gudadl g8 e dalinill
Aaliodl GG e L 90T

A I TOURLIT|FOR| PEVER PUIRN [0 P 1Py PETN EGIUM U { T Er PRI N
uha—.—d\u‘__gﬁlu_lw d.p.llLH,S;.ﬁ_,i_ﬂ._u;.llu,ﬂl;m,ﬂ\u,ﬂl;@lu,_ﬂ
TJF—H‘QJM‘UM'wM'UW‘MJ)wEMJ UJ:LY1Q_)H|4J=-.¢1 T
c-.llnﬁ\,uj)_!n_g__i‘)ﬂ'l_))_awwl LIS oy Jl_,;_nJ i.ll_-di;_:ul.\.-lh_.'l_ms,.
- Galad gl u‘“ gall e )l il

um',_'lnmh.ad.lc@:,di J,JWU.:IMH»AW\L?‘&,LE;SA'I '-.‘4.:...1.-!4;!1!)
u—-di'i Ui .‘.:5_,3!) UJ‘Y1EJ‘YL'H‘MS‘JML'M| a.‘i,iﬂ uhﬂé&ad.lwl.l.‘ul L‘l'“
ool i oy a el G GaS y GESA 5a %0 T ce f laainly 2k g
AR g ) QRaddd e Aa 3l ) (e LS — A e el g U g i e
WA b WA ‘Lh:c.ua.]tu-.xﬂaw_):;ﬂli

8164



