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Activities of Five Acid Phosphatases in Purple, Green,
and White Eggplants
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ABSTRACT

Tissues of purple, green, and white varieties of eggplant, Solanum
melongena, were analyzed for relative activity of phenyl phosphatase,
fructose-!, 6-diphosphatase, glucose-1-phosphatase, glucose-6phosphatase, and ATPase. Activities of all phosphatases were highest
in the purple variety and lowest in the white. Relative rates of activity
decreased in the order: ATPase, phenyl phosphatase, fructose-!,
6-diphosphatase, glucose-6-phosphatase, and glucose-1-phosphatase
(only found in the purple variety).

Phosphatases include a broad group of enzymes that
catalyze the hydrolysis of mon-, di-, and triesters of
phosphate bound to sugars, lipids, or nucleic acids.
Another role suggested is related to the onset and
development of senescence (2). Although phosphate
esters and phosphatases play a major role in virtually all
aspects of carbohydrate metabolism in plant tissues, no
information is available on phosphatase activity in
different varieties of eggplants. Eggplants (Solanum
melongena) are not grown extensively in northern
climates because they need a warm growing season of 14
to 16 weeks for good yields (4). Although the purple is the
most popular variety, others differing in size, shape and
color are known. A white variety has been grown in
Europe for many years, but apparently for ornamental
purposes only (6). A green eggplant, grown in India for
several years (12), is now appearing in home gardens in
the southern United States. Pink and black eggplants
have also been cultivated in India (11).
Constantin et al. (5) compared the processing
properties of purple and green eggplants, but not their
composition. Flick et al. (9) examined proximate
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compositions of purple, green, and white eggplants, and
found more fiber in white (22.3 o/o dry white basis) than in
purple (10.8%) or green (11.9%). Also differences in four
enzyme activities (polyphenoloxidase, lipoxygenase,
alcohol dehydrogenase, and catalase) were reported (8, 9)
between the three cultivars. Some of these enzymes have
been correlated with flavor or organoleptic qualities in
fruits and vegetables. The purpose of this research was to
determine whether the three eggplant varieties differed
in phosphatase activities and to correlate the activities
with the fiber differences previously reported. The five
acid phosphatases compared were: phenyl phosphatase,
EC 3.1.3.2 (0-Pase); ATPase, EC 3.6.1.3; fructose-1,
6-diphosphatase, EC 3.1.3.11 (F-1, 6-di-Pase); glucose-1phosphatase, EC 3.1.3.10 (G-1-Pase); and glucose-6phosphatase, EC 3.1.3.9 (G-6-Pase).

MATERIALS AND METHODS

All eggplants were grown under identical conditions in the same
outdoor plot in Chalmette, La., and were harvested at about the same
stage of maturity (same age of fruit after flowering). The fruit were
stored in a refrigerator at 4 C for 1 to 2 days until used. Peeled fruit
were rapidly cut into 1-cm 3 pieces and immediately homogenized
(50 g/250 ml cold deionized water) for 1 min in a food blender.
Homogenates were centrifuged at 15,000 x gat 5-9 C for 15 min and the
clear supernatant fluids wre decanted into test tubes placed in crushed
ice. Nitrogen contents of tissue extracts for comparing enzyme and
analyses were determined by the macroKjeldahl method. Triplicate
analyses were repeated eight times on 2-4 fruit of each variety. Buffer
salts and reagents were purchased commercially. Acid phosphatase
activity was measured as described in the Worthington Enzyme
Manual (13). Each cuvette contained 0.1 ml 0.15 M acetate buffer, pH
5.0, 0.05 ml 0.01 M substrate (disodium salt of phenyl phosphate,
fructose-!. 6-diP, ATP, glucose-1-P, or glucose-6-P), 0.05 ml 0.01 M
MnC1 2 • 0.02 ml water, and 0.5 ml eggplant extract (or water in the
blank control). Inorganic phosphorus released was determined by the
Fiske-Subbarow (7) method at 710 nm in a spectrophometer from
specific substrates after 45 min, pH 5.0, room temperature (25-26 C).
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ACID PHOSPHATASES IN EGGPLANTS

RESULTS AND DISCUSSION

Figure 1 shows a photograph of the three varieties of
eggplants used in these experiments. The purple
eggplant is slightly larger and is pear-shaped whereas the
green and white varieties are more round. Figure 2
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shows the relative activites of the five acid phosphatases
in all three varieties. The release of phosphate from ATP
by ATPase activity appears to be inversely proportional
to the high fiber contents reported earlier (9). In white
eggplants, the ATPase activity was the lowest, whereas
the fiber content was the highest. The opposite was
observed for the purple variety. This suggests that
ATPase activity in eggplants is not primarily associated
with fiber formation. The high ATPase activity in all
three varieties also indicates that the reactions requiring
high energy phosphate are significantly greater than
those involving hydrolysis of hexose mono- and diester
phosphates. ATPase activity in purple eggplants was also
eight times higher than 0-Pase. Since 0-Phosphate is not
considered as a natural substrate in plants, it is possible
that some of the observed 0-Pase activity may be due to
nonspecific esterases, as was reported in peanuts (3).
F-1, 6-diPase (2.4) and G-6-Pase (1.0) activities were
both higher in purple eggplants, with only trace amounts
found in green and white. A small amount of G-1-Pase
was found only in purple eggplants. This phosphatase is
not common in fresh tissue as is G-6-Pase and F-1,
6-diPase. In a study of ungerminated barley grains (10),
G-1- Pase was not present but significant activity was
measured after 4 to 6 days germination (J), suggesting
that G-1-Pase may not be a normal constituent of fresh
seeds and vegetables. Some seeds were present in the
pieces of tissue used to prepare eggplant extracts, but not
enough to affect the measurements of G-1-Pase activity.
G-1-Pase activity is present in the fleshy tissue of purple
eggplants, but not in the other two varieties.
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Figure 2. Activities of acid phosphatases in purple, green, and white
eggplants. Conditions as described in text. Substrates: IJP, phenyl
phosphate; F-1 6-P, .fn.ctose-1, 6-diphosphate; G-1 Pase, glucose-1phosphate; G-6-P, glucose-6-phosphate; andATPase.
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Figure 1. Purple, green, and white eggplants picked at the same
stage of maturity.
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