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EVALUATION OF RAPESEED MEAL PECTIN
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ABSTRACT

Pure pectic substances were obtained in 22.527

from rapessed meal (Brasgica nupug) varicty
(Semu, Gi, AD1). The obtained recoults showaed
that this pectin can be used safely for edible
uges and very suitable to form gel of high qu-
ality for food industrial purposes. The_ aver-
age of itg molecular weight was 64.26x103,

JeRe spcetrum and specific optical rotat-
ion ghowed that the major pglycogsidic linkages
of this pectin igs of the @-=-type in C1 pyranose
conformation.

INTRODUCTION

During the last three years many scientists have introduced rapesced ag o

gource for edible oil productions The pectic substances of rapesced meal

was examined during this work in an attempt to get more information about

the properties of this polysaccharide and its possgible use in the field of
food industrye.

Aspinall and Jiang (1974) extracted pectic substances of rapesced hull
with 83% degree of esterifications Lockwood (1976) mentioned that the pre-
scence of acetyl groups in high amounts ie.eo 3.6% in sugar beet pectin,
prevented Jelly formabione

Heukom (1967) and Devine (1974) reported that molecular weighits of com-
mercial apple, and sugar beet pectins were 67000 and 62000, respectivelye — «

MATERTALS AND METIHODS
I- Isolation and purification of polysaccharide:

The pectic substances were isolated from rapeseed menl (Brasgsoica nupug)

variety (Semu, Gi, AD1) which were obtained from Fac. of Agric., Cairo Univ,
The extraction of pectin from rapeseed meal was carried out according to
the method reported by Aspinall and Jiang (1974). The cxtracted pectin wag
purified by the method described by Shalom et al. (1984).

Two types of citrus pectin (citrus pectin from pgrape fruit and aslow
set citrus pectin) were brought from HeP.Bulmer Ltd. Comp., England.
II- Chemical analysis of pectin:

Moisture, ash content and detection of glucocinolate compound were

carried out according to A.0.A.C. (1980).

Determination of cations: The different cations were determined using

a Pye unicam atomic absorption gpectrophotometer.

Acetyl content was determined as the method described by Pippen et al,
(1950). '
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Determination of reducing power (Ferricyanide number) was carried out
ag described by Schoch (1961).

Methoxyl content, degree of esterification and anhydrosalnectouronic acid
content were measured by titration method according to Joglyn and Deuel
(1963) , anhydrogalacteuronic scid wasg once more determined uging carbazole
method, Furutani and Osajima (1965).

Pentoses content was determined by the orcinol reaction of Schneider
(1957)« Totel carbohydrates were measured by anthrone method (Helbert and
Brown, 1957).

III- Physical analysis of pectins

Optical rotation was determined using Bellingham and Stanley polari-
meter. The results were calculated as reported by Willard et al., (1974).

Estimation of the relative viscosities of rapesced pectin and citrus
pectin were carried out according to the method mentioned by Sarhan (1975).

IV~ Determination of molecular weight:

The average of molecular weight was determined as described by Sarhan

(1975)

V~ Determination of jelling power:

The SAG test was carried out to determine the technological value of
pectine Thig test was achieved on the bagis of the SAG tent standnrdized
by the I.F.T. (International Food Technology) Committee on pectin Standar-
dization (1959). ‘

Rapeseed meal pectin wag examined spectrophotometrically uging Perkin
Elmer, 297, I.Re Spectrophotometer,

RESULTS AND DISCUSSION

The purified pectin of rapeseed meal amounted to 22.5°% (on the dry

basis weight), which could be considered as a valuable gource for pectin
production.

1. Chemical and phygical properties of rapeseed meal pecting

The obtained results are shown in Table (1)e. The results indieated
that the content of moisture in rapeseed pectin ig legs than the amounts

reported by Kertesz (1951) and Joseph (1945), ranging from 7.2% to
149, in different pecting prodiiced in the United States.

The ash content (4579 mg/100 g) of the exnmined pectin was very aotb—
isfactory since it was relatively very low in comparison with the maximum
permitted in some foreign countries, i.c. ash content for edible pectin is
not supposed to exceed 12% (Kertesz, 1951). Calcium is the major clement
in rape meal pectin, Table (1) while copper and zinc are prescnb in very
minute quantities. In general, the content of elements (especially,
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poigonous heavy metals) was lower than that found in gome American commer—

clal pecting according to Joaeph (1945).

Table (1): Chemical characteristic and physical propertics
meal pectine

of rapeseed

_ B
Constituents " egalulated on dry weight brsigh

Moisture 34429 %

Ash (mg/100g) 445386
Analysis of the ash (as mg/l00 g on dry weight basis)
Calcium 509
Iron (Fett, metth) 28
Potaggium 310
Magnesium 72
Copper 3.9
Zinc 52
Sodium 256

Total carbohydrates "Anthrone method" : 90.80 7
-Anhydrocalacturonic ncid "carbazole method" T .08 %

-Anhydrogalacturonic acid " titrimetric method" 71.lo017%

-Pentoses content 8.05
-Hexo - neutral sugars "calculated by
difference" 10.67

Methoxyl content
Acetyl content 5
Degree of esterification

Ferricyanide number

pH

Refractive viscosity (’Yr)
in water (0.1 g pectin/100 ml)
Optical rotetion [a]%S

g,

/0

R

/

70105 %o
0.43 %
78470
4449
3.45

S 15224

+21.3°

One of the important values in egtimation of pebtin quality is deter-

mining its anhydrogalactouronic ecid (A.G.A.) content, Concequently this

value was meagured during this work with two different methods, firast is

titrimetric method and seconed is colorimetric using carbnzole, Table (1).

The two values obtained were 71l.104 and 72,080 for titrimetric ond colori-

metric respectivelyes The slight difference arised in boll methods might

be attributed to the formation of some complex binding between the carbo-

xyl and polyvalent metal ions which hinder the caponification reaction

after the addition of alkali in titerimetric method lending Lo n 1iLtle

decrease in A.G.A. content. The obtained results are in good agrecment
with that reported by Kawabata (1977) for differcnt materinls of pectic

substances i.ee Tle37%, T4.87% and 68437 for epple, chaddock and gummer ora-

nge, regpectivelye.
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Total neutral guvpars and pentoses content arc two important criteria
in gel network. The . results cited in Table (1) showed that proportion of

these sugars are within the valueg reported by Kawabata (1977).

The obtained figure for esterification degree, 78.71 wag o clooe to
the value reported by Aspinall and Jiang (1974). On the other hand the
obtained value for methoxyl content 7.,108% clagsified rapeseced meal pectin
ag a high methoxyl pectin, Jackman (1983),

d.

Rapeseed meal pectin contained C.43% acetyl contcnt. Thig 1little value
indicates that this pectin has high technologicel qualily from the view
point of acetyl content, since it contains only a minute quantity of ncetyl
groups which would be unlikely affect the ability to form Jel (Lockwood,
L5160

Ferricyanide number, pl, rclative viscosity and gpecific ophtical rTot-
ation were reported in Table (1). The obtained results are in good agree-
ment with those mentioned bty Sarhan (1975) and Il-Arnauty (1982) for onion
and different citrus peel pecting.

Finally examination of glucocinolate ds toxic material indicated that
rapeseed meal pectin is completcly free, consequently thig lype of pectin
could be used safely for edible purposes,

2¢ Vigcogity and molecular weight:

The results of viscogsity measurements ig shown in Table (2) and Mg,
(1) of rapeceed meal and citrus pecting. The latter pectin was undertaken
into consideration which might be helpful in comparison study. The mole-
cular weights were calculated according to relation between the molecular
weight (M.Wo) and intrinsic viscosities ( 71); applied by mnny investigat-
ors (Smit and Bryant, 1967; Sarhan, 1975).

Table (2): Vj_rvcosj‘t;y mensurements of rapegeed meal pectin (Rellabe) and
citrug pectin (grape fruit) (C.P.) at pl 6.5, temperature 25°C
in phogphate buffer.

Concent- to t iI‘, o S S P/E
ration solvent flo ﬂpg%ﬂﬁ,in ro%g§i¥§ vig- L/C apee lf R ¥ L$]%§2 %%y
g/dl flow i - -
time in RellePe CoeFe RellePe CoePe RellaPe Cole RelloPe CePe Relle CePe
seconds
0.200 53 88,0 960 14660 14811 8,302 9,057 0.6606 04,8113 3,302 4,057
06175 53 82.5 89¢0 1e9557 1e6T79 84895 9,596 0.5566 0.6792 3,181 3.381
0,150 53 7860 83¢2 1e472 145698 94811 104465 04717 045698 34145 3.799
0,100 53 69.5 T30 1311 13774 13773 134773 0.3113 0.3774 3,113  3.774
0.075 53 6565 - 1.236 - 16.478 - 0,238 - 30145
0,050 53 61.0 6265 1el51 14179 23.019 23.535 00,1519 041792 3,019 3.535

The average molecular weight of
Such result is less than that obtained for citrus pectin, 7553 x 1()3 and in

rapegeed meal

pectin wes 64.26 x 107,

good agreement with that obtained by Neukom (1967) and Devine (1974).
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Fige(1): Intrinsic viscosity of rapeseed meal (RellePe)
and citrus (C.P,) pectins.
3¢ Gelling properties of rapeseed meal pectin:

The quality of pectin in the present work was determined on the bagis
of the SAG test standardized by the I.FeTe committee on pectin gtandardiza-
tion, (1959), the results are shown in Table (3).

Table (3): Gelly grade of rapeseed meal and citrug pecting.

Type Gelly grode
Rapeseed meal pectin 306,
Citrus pectin (Slow set pectin) 332
Citrus pectin (grope fruit) 344.5

. The obtained results in Table (3) indicated that fhe values of gelly
grade of rapegeed meal pectin and both types of citrus pectin varied gli-
ghtly and are comparatively higher than those reported by Smith and Bryant
(1967), specially for citrus pectin, (grape fruit), 344.5.

On the basig of the values of SAG grade reviewed by Jaclkman (1983),
the pectin under investigation is considered suitable to form firm gel
with high gel strength.

4, Infra-red absorption spectrums

FPigure (2) shows the infra-red absorpilion spectra of rapeseed meal
pectin and citrus pectin (slow set pectin). A bonrd abgorption band wag
noticed near 3400 Cm-l which mostly ig due to OH gtretching vibrations.

The presence of a distinct band at Ca 2960 Cm™*

in the spectra was probably
due to C=H stretching in methyl groups (Manabe, 1971) of deoxy sugnrs, Cefe
rhamnose. Absorplion between 1700 Cm™~ and 1600 ™Y was noatly due to

C = 0 gtretching vibration from carbonyl groups. Absorption near 1440 Cm-l

could be attributed to C-H deformation from ester and methoxyl pgroups



SeM.M, Saad et al. 644
i

(Reintjes et al., 1962). Primary alcohol is shown-fo occur nenr 1050 Cm'l,

while that of secondary was found near 1100 cm™t

near 1150 Cm-l.

, and tertiary alcohol is

The characteristic vibrational band at 810-840 Cm"1

(Whistler and House, 1953) gives a great evidence to the assumption that

(equatorinl C,H)

major glycosidic linkages in this pectin are of the g -type in C] pyranoge
conformations. Such result can be also supported by the highly pogitive
specific optical rotation of this pectin, (+ 213°).
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Fige(2): I.Rs spectra of rapeseed pectin (R.MoP.) and
citrus pectin (CoPe)e
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