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The pecein characteristics of thres variatisa of spples grown in Pakistan namely
Kuluv. Amrl and Marhadl wers rtudied with the aim of thelr posible utiilztion (1 {am
making. It was found cthat the water-scluble pectin in difarent varistias rungsd between
0.530 to 0.75% {11 per went AGA). The Kule weriety contalned tha highast smount
toltowed by Amri and Mashudt, The Ca-pactinate varlag from 0.375 to 0,509 (as par cont
AGA) and Kulu variaty gontained tha highest smount foll owed by Amrignd Mashadl. The
protopectin veried between G.337 to O 3319, [an per cant AGA), howevar, tha difsrance
Batwaan virietlss was not significant.  The overall amount of pectin was highest In Kulo
warlaty { 1.5§%) fallowed by Amei{1.36%) and Mashadl {1.24%).

FThe Methoxyl zontant of the pecein was higha In Amrl (ML69) (ollowad by
Hashudi (8.625) wnd Kulu i7.9). However, the diffarance bytween the lzzcar two vacintie
wall not slgnlficant. Tha amount of alpheccellloss varied batwean 0.98 1o 1[4, In
differant variaties.  The Kulv varlety contuined the higheit emount frllawsd by Amrl
wnd Mashadl, wheresa tha amounc of beta-calluless fraction ranged betwsen 0.049 to
0.0574 1n dfferent varietiui and the varlatiss fall in ssma order s for alpha-frection.
Tha slphe-calluloss fraction consticuced the major portion of celluloss in apple.  Kesping
I visw the pectin contant Kuly variaty bppearsd to ba more approprista for jam mnkin:
a3 comparad to the remslning varinclas

INTRODUCTION

Apple (Pyrus mailus Linn or Malus splvestris), besides being a very
outritious fruit, has a high theraputic value for the treatment of dimrchoea
and dysentery (Kertesz, 1951; Smock and Neubert, 1950), especially for infants
and children. ‘The active curative ingredient in apple is belicved to
bt pectin or more precisely the variows pactic consituents which oceur in the
middle Iamella of the cell wall in associetion with cellulose and hemi-
vellulcse. It is thought that the detoxication effect of galagturonic acid s
responsible for curing these discases.

Apart from this, pectin aleo carties a slgmﬁcant importance in the
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technology of some food products: viz., jam, jellies, dessert. For this purposs
apple is ‘considered a very good sourcs of high grade pectin (Rooker and |
Daughters, 1928; Bluementhal, 1947 S8mock and Neubert, 1950; Kettesz, 1951;
Rauch, 1952). However, the quantity and quality of the pectin in apple
may vary with the variety, soil condition, environinental and agronomicsl
factors {Rooker and Daughters, 1928). Smock and Neubert {1950) reported
about 1.2% pectinin apple. Hills er. al. {1945) observed the methoxyl
content of apple pectinic acid as 12.0% but repeating the analysis by
improved meathod showed only 9.0% methoxyl conteat and 4.5% ethoxyl
(or 3.1% calculated as methoxyl). Baker and Murray (1947) observed 1.16
to 1.93% of pectin and 4.6 to 68% of methoxyl content in different
varicties of apple. ;

According to Kertesz (1951), the apple pectin contains the highest
methoxyl content during the period of early developmeat of fruit, while it
drops gradually az the fruit matures. The maximum methoxyl content
reported by him was 14.95), Wilkinson and Perring (1964) studied the
changes in chemiical composition of apples during development and near the
- picking time. ~Although the changes in {otal . peciin were- small, they

abserved that apples from later picks contained less pectin  than those
~ from earlier picks. ; ;

Although a number of varieties of apple are grown in Pakistan,
(Ali, 1970}, the following varicties are produced extensively viz., Kulu,
Amri and Mashadi. Ali (1970) has described the eating quality characteris-
tics of these varicties in dotail. [t is, howsver, not known whether the
pectic material of these varieties have the same quantitative charmcteristics.
The present study. therefore, was designed o sxplore this aspect.

MATERIALS AND METHODS

The three varicties of apple pamely Kuvlu, Amri and Mashadi were
analysed for pictin characteristics, -The chemical characteristios involved
‘were total pectin, solublepectin, Ca-pectinaie, protopectin, methoxyl content
of the pectin, total celluloss, alpha—cclulose and beta—cellulose.

The diffstent fractions of pectin were separated and determined accord-
ing to the method of Rounse and Atkins (1955). The various steps of the
procedute are summarised in Figure !.  The methoxyl cantent of pectin was
estimated by Hinton's mathod {1940). Thae Dores’s method (19350) was. used
for the separation and determination of glpha- and bata-celinlose. The experi-
mental data were-subjected to one-way analysis of vatiance model (Snedecor,
- 1966), to determine the leve] of significance of the varietal sffect, whereas the
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sgnificance of differetice between means was tested by Duncan Multiple

Range Test.
RESULTS AND DISCUSSION

The experimental data on different fractions of pectin and cellulose from
Kulu, Amri and Mashadi zpples are presented in table I, The result of the
' statistical analysis are shown in the sub-tabln:s I-A to I-F and have been
discussed in a sequence as below :

1. Tn'l't] Pectin
. Water-soluble fraction : The mean valucs of the data on water-soluble

pectin fractlﬂn {expressed as per ¢ent anhydro-galacturonic acid-AGA) in
different varicties of apple are preseated in table I, It shows that the values
ranged from (.538 to 0,750%. The analysis of variance of the data revealed
a highly signiflcant difference (P« 0.01) between the varietieg {Table [-A), while
testing the mean by Duncan Multiple Range Test indicated that Kulu variety
contained the highest amount of water-soluble pectin followed by Amri and
Mashadi (P < 0.05),

ii. Ammonfum oxalate-sofuble fraction . The ammonivm oxalate-
soluble pectin fraction (25 per cent AGA) in diffgrect varieties of apple
varied from 0.375 te 0,591 % (Table 1), The statistical analysis (Table I-B)
of the data indicated 2 highly significant difference between the varieties
(P<0.01). The compatison of mean values of varieties r&mlad & #imitar
picture as was found . in the case of water-goluble pectin.

iii. Sodium hydroxide-soluble fraction ; Although the amount of sodiym.
hydroxide-soluble ‘pectin in different apples vaded from 0.327 to Q. 33]2/
(Tabfe I), the statistical analysis of the data (Table LC) showed no ugm-
flcant difference between varieties (P=0.05). .

The sum of the values of differcor fractions showed that the Kule .
apples contained 1.58%: total pectin, followed by Amri (136%) and
Mashadi {1.24%). These tesults fall within the range .16 ta 193 wooas
reported by Baker and Murray (1947) but shght]y higher than those of
Smock and Nanbert (1950},

2. Methoxyl Content of the Pectin

Table [ presents the per cent methoxyl content af different varjeties of
apples which varied between 7.99 to 14.61% (based on pectin content). The sta-
tisticat analysis of the data {Table I-D) indicated 2 highly significent difference
between the varieties (F<0.01). Comperison of the means by Duncag
Multiple Range Test indicated that the pectin from Amei variaty contained
the highest amount of methoxy! content (14.61%), however, the difference
betwesn Mashadi (8.61%) and Kuly (7.99%) was not gignificam (P> 0,05).
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Figure 1. Scheme for Pectin Practionation,
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TABLE I: Average Value for Different Varieties of Apple
Eulu Amri Mashadi

Components ' N Vi (V) (Vi)
Total Pectin (% AGA) ; 1.58 1.3 1.24
iy Water-solube pectin fraction (% AGA) 0.750 0563 0.538
iij Ammeonium oxalate-golable pectin 0.501 0476 0375
fraction (% AGA)

iii) Sodium hydroxide-soluble pectin 0327 033t 0331
fraction (% AGA) :
Methoxyl Content of the Pectin {5 of total 199 1441 - B8]

pectin)
Total Cellylese (9 fresh weight basis) 1.1% 1.15 1.03.
1) Alpha—cellulose fraction {%; fresh 1.14 1.09 0,98
weight basis)
ii) Beta-;:elluluse fraction (9 fresh weight 0.057 0055 - 0.049
basis '

TasLe [ —A  Analysis af Variance for Water-Seluble Pectin Fraction of
different Varieties of Apple

Source of Vanation D.F. 5.5 M5, F.R
Varieties : 2 0.053492 0,0268445 149]1.44%+
Error 3 0.000054 Q.000018

Total 5 0.053744

5. E. for varicties = 0.003

‘i"arieﬁcs "drl va ?3

Mezr Valueg 0,750 0.563 0.568

TasLE I—B Analysis of Variance for Ammonium Oxalate-Solubie Peetin
Fragtion of different Varietics of Apple

il

Source of Yariation D.F. B M.5. F.R.
Varizties : ) 0017346 0.008673 1084, 124+
Error . 3 0.000025 0. 003003

Total 5 0017371

5. E. for varieties == Q.002 ' **Highly Significant
Varieties Vi Vi Vs

Mean Valuss 0.501 0.470 0.375




STU/DIES ON THE PECTIN QUALITY'

115

TaBLE T—C  Analpsie of Varinmes for Sodium Hydroxide-Sohible
Pertin Fraction of different Varieties af Apple

Source of Variation IvF. 5.5 M. 5. E.R.
Varieties 2 0, 000022 0.00001 1 0713 N8
Error 3 0.000044 0.00001%

Total 5 0.000066

TARLE I—D  dualprir of Variance for Methoxy! Content aof the Pectin

Fraction of different Varieties of Apple

FR

Source of Variation D.F. 5.5, M.5.
Varieties 2 51,5289 26,7644 636.76%%
Frror 3 0.1260 0.0420

5 53,6549

Total

S3.E. for varietisa = 0145

Varisties VY2
14.614

Mean Values

LE

8.608

N.S. Non-significant
#%  FRighly Significant

A
7.993

The maximuom methoxyl coatent in apple reported to ke 14.9% by
Schlubach and Hoffmann (1949). The Amri apple seemed to fall in this
range while the other varieties had fairly low amount of methoxyl content
whick was, however, higher than those reported by Baker and Murray (1947).

3, Total Cellulpse

i. Alpha-fraction :

The average amount of alpha-cellilose in different

varieties of apples-is presented in table I, which shows that the values ranged
from 098 to 1.14% on fresh weight basis. The statistical anslysis of the
data in table I-E reveals a highly significant difference betwsen varieties
(P=0.01) while testing of the means suggested that Xulw variety contained
the highest amount of aipha-cellulose Ffollowed by Ame and Mashadi

(P <0.05).

ii. Bera-fractlon : The beta-cellulose fraction (Table I} in different
varicties varied from 0.0492 to 0.572%]. The statistical analysis of the data
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13 given in tablo I-F, which discloses a highly significant difference between

. varieties (P<20.01). 'The testing of means indicated a similar picture as for
alphe—fraction i.e. Kulu variaty contained the highest amount of beta-cellulose
ftaction followed by Amri and Mashadi (P <30.05).

The total ceflulose in these varieties ranged between 1.03 te 1.19% which
was slightly higher than the amount found by Smock and Neubert (1950) in
appis. Generally speaking the alpha-fraction {consisting of 504—2000 glucoss
units/molecule) constituted the mojor portion of cllulose in apple, wheroas the
betafraction of low molecular weight (consisting of 10—30 glecose untits/
molecnles) composed only minor fraciion of the total cellulpse.

Taptx I—E Analysis of Varlance . for Alpha-Cellulose Fraction of
different Varivties of Apple

Source of Variation I.F, 5.5 . M.5. F.R.
Variaties . 2 0.024867 0,012413 654,364
Error 3 0.000057  D.000019

Total 5 0024924

S.E. forvaretier == 0.0031

Varieties v, Vv, v,

Mean Values 1.136 1.094 0.594

Tapre 1—-F Analysis of Variance for Beta-Cellulose Fraction of different
Voriciies of Apple

— -

Bource of Vaoation D.F. 5.8 .5, F.R.
Varjcties - -2 0.00006934  0.00003467 577,830
Error 3 0.00000018  0,00000006

Total _ 5 0.00004952

**flishly Significant
S.E. for Vaticties = 0.00017 ghiy Significan
vnl'iﬂﬂﬁ .V]- ‘V, Vg,
Mead Values 00572 00552 00492
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