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ACTIVITY OF PECTIC ENZYMES (PECTINESTERASE AND POLY-
GALACTURONASE) DURING THE RIFENING OF GUAVA FRUIT.
Albtar Hussaln and Auled Humain Sheh*

A stady of the chenges in various physio-chemical charac-
tesistios of guava frut, duting the development and ripening, on
the tree revealed that repid growth in size and weight of the
fruit occurred during the pre-ripening period, while most of the
chemical changes leading to the attainment of proper eating
quality oocureed after the initiation of ripening.  An increase in
three pesetin fractions was noted before ripening, followed by a
decrease in the insoluble fractions, while water soluble pectin
increased throughout, except a slight decrease in over-ripe fruits.
PE actlvity increased with the development of the fruit while PG
activity. apponred only after the initiation of ripening. A slight
decrsaee in anzymic activity occurred in the over-ripe [ruits.
Total solids, acidity mrnd proteins deersased while soluble solids
mereased, pradually, with ripaning.

INTRODUCTION

Guava {Psidiuvm guajava L.), native to tropical America, i3 aew widely
distribution throughout the world and is one of the major fruit crops grown
in Pakistan. The fruit is a rich source of Vitamins, mmerals and carbohy-
drates. It is quite suitable for the extraction of commercial pectin sod is
widely sued for the preparation of jams and jellies. Changes in soluble
solids, acid, Brix/acid ratio and colour, during maturation, have long been
used as standard procedures for quality selection of the fruit for various
pruposes, but additional information ragarding the enzyiic activity, especially
the pectic enzymes (PE, PG) at successive stages of growth, i5 also nmecessary
due to their specific role in the ripening of the fruit. These enzymes cause
a lot of physic-chemical changes resulting in over-ripening, less of texture and
ultimately the deterioration of the fruit guality.

The study was, therefore, aimed at determining the changes in pectic
enzymes activity, pectic substances and various ather physio-chemical charac-
teristics during the ripening of guava fruit on the tree.
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REVIEW OF LITERATURE

Carre (1922, 1925) sugpested that the process of dpening and physiclg-
gical breakdown were intimately associated with progressive solobilization” of
insoluble pactic material present in middle lamella, with maturation of gpples.
Archbeld (1928) reported a pradual decrease in total solids and acidity and
an increase in soluble sollds during ripening of apples. Hobgen (1963, 1564)
observed a fall in total and insoluble pectic contents of ripening tomatoes.
PE activity inereased with ripening. PG setivity developed- after green stage
and increased sharply fellowed by a slight decregse in ever Ttipe Fruits.
Deminique and Phaif (1965} atributed the increase in PG activit}', with ripening
to the formation of active PG from inactive proteins which were broken
dawn to soluble form or doe to the elimination of substances inhibitery to
the enzyme activity. PO was not detected before the initintion of ripening.
Seshadri and Vasista (1965) reported gradual decrease in pelyphenelic mhibitary
substances with ripening of guava fruit. Deereas in total peetin contents,
during ripening of guava was observed by Yerma and Srivastava (1966).
Hasepawa er @f. (1969) while working on dates, reported that PG activity,
which was virtvally absent at green, began to develop s the maturity
progiessed.  Total proteins decreased with ripening. Paynter and Jem (1971)
observed a graduoal decrease in molecular weight of pectinic acids and increase
in preparation of pectic acid in ripening peaches. Pressey er af. (1971)
reported that insoluble pectin contents inereased during early stages of
maturity im peaches when no PG was present, followed by a rapid inerease
in water scluble pectin with development of PG in advanced stapes of ripening.
Decrease in total pectin occurred, after ripening.  Al-Jasim and Al-Delaimy
(1972) attributed the increase in PE activity, in different varteties of ripening
dates, to the inactivation of inhibitets with advanciag maturity, followed by
& general decrease in advanced stapes of ripensss. '

MATERIALS AND METHODS

The fruit was picked at weekly intervals from the tree.  Extraction
and estimarion of pectic enzymes {PE, PG) was carried out dccording to the
procedure deseribed by Magel and Pattorson (1967).  Water soluble {NH.;]:
C,0, soluble and NaOH soluble - pectin fractions were detcrmined afrer
Rouse and Atkins (1955). Total pectin was calculated by adding the three
fractions. Methods deseribed in A Q.A C. (1960} were vsed for the estimation
of total solids, soluble solids, acidity and proteins.
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RESULTS AND DISCUSSION

- The study revealed that rapid growth io size and weight of the fruit
coccurred during the pre-ripening period and it acquired a weight of 109 gm,
in the seventh week of growth, TFirmness of the fruit decreased rapidly
after tha initiation of tipening and only a slight incremse in weight and size
was noted. - Slight decrease in weight of the froit occurred In over-ripe
fruits which may be attributed to transpirational leases, Total solids and
acidity of the fruit gradually decreased as the maturation advanced, followed
by a slight increase in the geid contents in the over-ripe fruits, due to the
breakdowon of reducing sugars to acidie substances. The decrease in acidity
duting ripening may be due the exidative removal of valatile acids through
tespiration. Gradual conversion of inscluble substances like starch and
protapectin to solubde sugars and pectin resulted in an increase in soluble

solids with ripening of the fruit, The results are in Accordance with these

of Archbeold {1928),
TABLE [. Physio-chemical chanpey in guava jruit during ripening.

Determinations | DAYS AFTER FRUIT SET

3 | 7 ' 14 | 21 | 28 | 35 | 42 | 49 ] 56 | €3 |0
PE uctivity L& .66 2,02 2.27 388 444 500 500 4.44 388
PG activiy 1) 1L.00 1.0 1.00 1.0% 1.07 1.10 1.17 (.22 1.20
Watersoluble 004 008 0.t 015 .25 0.40 0.5¢ 0.64 0,73 0.49
pectin
(NHg)p €04
Soluble pectin @ Q.19 0.21 0.23 0.26 .33 040 0.34 (.25 0.05 0.03
MNaOH scluble
pectin 0.24 0.25 .28 031 040 0046 040 0.2] 005 0.02
Tota! pectin 0.47 0.54 0.62 0.72 098 .26 1,30 1,10 0,33 0.7
Total solids 30.00 29.88 28.97 28.00 2696 25,71 23.50 21.24 1976 19.17
Total soluble
solids B.15 8.3 B.47 R.E7 9.48 10,51 11.23 11.35 11.42 11.42
Acidity 1,200 122 120 1,15 1.06 0.94 080 073 072 0.74

Fresh weight 4.5 [3.00 29 00 48.07 63,00 94 . 00109.00114.00113.00 113.00

Per cent proteins 2.27 2,32 2,18 1.6 1.75 1.48 1.315 1.22 1.2

1.22

I. Pectin fraction and totsl pectin are expressed as per cent AGA.
2. Pectinesterase is eaxpressed as (PEUN)/g x 1072,

3. Total solids, total soluble solids and acidity (Citrus acid) are expres-

sed in per cent and each value is an average of two

Prominent changes occurred in pectic substances during the devel

op-

ment and ripening of the fruit. NaGH and (NH,}; €04 soluble - pectin

incrensed wntil the initiation of ripening followed by a rapid decrease during
successive stages due to their conversion to H;O soluble pectin through
enzymatic degradation, resulting in & constant increase in water soluble pectin
afthe fruit.  Total pectin increased until the beginning of sight week, followed
by an adrupt decrease which may be attributed to the further degradation of
water goluble pectin to substances no longer recopnised as peetin.  The result
are in Agreement with these of Carre (1922, 1925), Verma and Srivastava
{19586) and Payntar and Jan. {1971).
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An increase in the pectinesterase mctivily was observed with the
ripening of the fruit, followed by a gradual decrease in over ripe fruits due
to lacke of the substrate. This increase in PE activity may be attributed 1o
the gradual inactivation of effective quantities of inhibitory substances, obser-
ved by Sehadri and Vasista (1966} during ripening of Guavs fruit. Similat
results were obtained by Hobson {1963) in tomatees and Al-Jasim and Al-
Delaimy (1972) in dates.

Polygalacturenase activity was not detected in unripefruits, 1t appenred
with the initiation of ripening and increased rapidly followed by a slight
decrease in the over-tipe fruits. Fruit firmness decrease more rapidly after
the appearance of the snryme activity, A decrease in ths proiein content
wad noted until the ripening of the [tuit after which it remained constant.
The rapid increase in PG activity may be due to the formation of active PG
from inactive prateins, which are broken down to soluble form or climination
of inhibirory substances as suggested by Dominique and Phaff (1965), The
tesults are also in agreement with those of Hobson (1964), Hasegawe et al.
(1969} and pressey ot ol (1971)
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