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Abstract

Germination and growth inhibitor (s} in different fractions of ripening fruits of Pittosporum
tobira was studied. Both unzipe and ripe froits coniained germination and growth inhibifing subs-
tance (s) in the water-soluble, acidic and neutral fractions, As compared to unripe fruits, germination
and growih inhibitor (s) increased 2-3 folds in the ripe fruits. It is suggested that the increase in acidic
inhibitor (s) ddring ripening may reflect the increase in the {evel of endogenous ABA-like subsiances.

Introduction

Fruit ripening involves biochemical and structural events associated with the
decline of astringent material such as phenols (Reeve, 1959), disappearance of chloro-
phylls and a marked increase in ethylene production (Crane, 1964). Burg (1963) observed
that separation of fruits from the trees promotes ripening suggesting that the signal for
ripening may originate from inside the fruit. Varga & Koves (1959) found that the growth
inhibitor ( § - inhibitor complex) of a number of fruits increased progressively with the in-
crease in maturation of fruits. They also observed that in maturing stems and fruits the
inhibitor accumulated from the ageing leaves. Goren & Goldschmidt (1970) also found an
increasing quantity of S-inhibitors in the water phase after solvent partition of ripening
citrus fruits. No systematic work seems to have been carried out on the quantitative cha-
nges of the mhibitors of germination and growth in ripening fruits. The experiments des-
cribed in this paper were conducted to obtain information regarding the level of acidic,
neutral and water-soluble 1nhibitors of germination and growth during ripening of the
fruits of Pittosporum tobira Ait.

Materials and Methods

Unripe hard and ripe soft fruits of £, robira were coilected in February 1979 from
one single plant growing near the Faculty of Science of the University of Gharyounis,
Benghazi, Libya. Unripe and tipe fruits, 100 g portions of each, were extracted separately
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with 80% methanol at 7°C in dark for 48 b with three changes of alchool, using 5 ml per
gram fresh weight each time. After filteration, methanol was evaporated at 45°C in a
forced-air oven and the aquecus layei extracted three times with ethyl acetaie. Aqueous
and organic layers were further separated and used for isolation of the inhibitor (s). Aqu-
eous fraction was shaken with activated charcal @ 1 g per 10 g fresh weight of fruits and
filtered. Charcoal was washed five times with distilled water and extracted with three ch-
anges of acetone. Acetone was evaporated to dryness and redissolved in 80% methanol to
give 10 g per ml water-soluble fraction (W). Organic ethyl acetate fraction was shaken with
200 ml of 2% NaHCO, solution and the ethyl acetate fraction was washed twice with
water, dried over anhydrous sodium sulphate evaporated to dryness and redissolved in
80% methanof to give 10 g per ml of neutral fraction (N). The remaining aqueous layer
after extraction with ethyl acetate was adjusted to pH 2.5 with 0.5 N HCI, extracted with
ethyl acetate several times, dried and evaporated to dryness and redissolved in 80% me-
thanol to give 10 g per ml of acidic fraction (A).
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Fig. 1. Effect of watersoluble (W), acidic (A) and neutral (N} fractions from unripe
(White columns) and ripe (Black columns) fruits of Pittosporum tobira on the % inhibi-
tion of germination and growth of Lactuca sativa (cv. Great Lakes). Each value is an
average of three replicates.
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The acidic, neutral and water-soluble fractions of unripe and ripe fruits of 2, 4 and
6 g fresh weight equivaleni were poured onto one sheet of Whatman No.l paper kept in
9 c¢m Petri dishes together with 1 ml of distilled water. Extracts were evaporated to dry-
ness with the help of hair drier. Later 2 mi of distilled water was added and after standing
for 24 h at room temperature (24 * H‘DC), 50 seeds or 15 seedlings of Lactuca sativa cv.
Great Lakes were placed on each dish and kept at 24° + 1°Cin complete darkness. Seedl-
ing used were grown in dark for 48 h. Germination and growth were recorded in diffuse
day light.

Results and Discussion

Unripe and dipe fruits of £, tobira contained large quantity of germination inhibit-
ing substance(s) as shown by their ability to inhibit the germination of lettuce seeds
(Fig. 1). Of all the three fractions, water-soluble fraction of both unripe and ripe fruit
showed the highest inhibiting ability of seed germination. As compared (o unripe fruits,
the germination inhibitor(s) increased substantiafly in acidic and neutral fractions of the
ripe fruits, while the inhibitors present in the water-soluble fraction decreased in ripe
fruits or showed no change. During the process of ripening, germination inhibiting ability
of the acidic fraction of ripe {ruits increased 2-3 fold. This would suggest that the increas-
ed germination inhibiting ability of ripe fruits is to control the germination of seeds
especially when they are within the ripe fruits. Junttila (1976) also found the appearance
of germination inhibitors of lettuce seeds in the acidic ethyl acetate and water-soluble
fractions of mature fruits of Beta vulgaris. Whereas the methanolic extract did not inhibit
the germination of red beet seeds while the water fraction did so.

Similar to germination inhibitor (), unripe and ripe fruits contained large quantity
of growth inhibiting substances in all the three {ractions (Fig. 1). Water-soluble and acidic
fractions of cipe fruits decreased the growth of lettuce hypocotyls and roois-more than
those of unripe fruits. Unlike germination inhibitors, the level of growth inhibiting subs-
tance(s) of neutral fraction in ripe fruits was less than unripe fruits. Goren & Goldsch-
midt (1970) also found a substantial amount of “‘B-inhibitor” in orange fruits approaching
ripening to be present in the water phase after solvent partition.

The process of fruit ripening is characterized by a number of biochemical changes
such as the conversion of pectins into pectic acids. hydrolysis of polymeric carbohydrates
to oligo- and monosaccharides, development of flavoring substances, degradation of
chiorophylls and the rise in the production of ethylene which initiates a chain of bioche-
mical reactions that finally leads to fruit ripening (Hess, 1975). Mayak & Halevy (1972)
found that a rise in the production of ethylene in senescing aged petals of rose resulted in
the increase in abscisic acid-like growth inhibitors. Goldschmidt er gf (1970) also found a
substantial increase in ABA-like growth inhibitor present in the acidic dilsoprepyl ether
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fraction of ripening and senescing fruits of citrus. THe rise in the levei of acidic inhibitor
(s) of germination and growth in the ripening fruits of P. fobira observed in the present
study might suggest the possible increase in ABA-like inhibitors of germination and grow-
th during fruit ripening.
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