
Lazzarini R, Paulino CA, Malucelli BE et al. (1996) Effect of high doses
of diazepam on carrageenin-induced paw edema in rats. Braz J Med
Biol Res 29: 1525–1529.

Magrioti V, Hadjipavlou-Litina D, Constantinou-Kokotou V (2003) Synthe-
sis and in vivo anti-inflammatory activity of long-chain 2-amino-alco-
hols. Bioorg Med Chem Lett 13: 375–377.

Murkherjee A, Hale VG, Borga O et al. (1996) Predictability of the clini-
cal potency of NSAIDs from preclinical pharmacodynamics in rats. In-
flamm Res 45: 531–540.

Raymond P, Blairs C, Decarie A et al. (1997) Zidovudine potentiates local
and systemic inflammatory responses in the rat. J Acq Immun Def Synd
14: 399–407.
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A simple and rapid procedure for the identification and
determination of extracellular invertase from a culture
medium of tomato cell suspension cultures is descri-
bed. Sucrose was used as substrate for the determina-
tion of the extracellular and intracellular activities of the
enzyme. The culture medium (without cells) was used
for identification and determination of extracellular en-
zyme activity. Intracellular activity was estimated from
the cell suspension.

Glycosidases are involved in several important biological
processes such as digestion, biosynthesis of glycoproteins,
and catabolism of glycoconjugates.
Invertase (b-d-fructofuranosidase EC 3.2.11.26, saccharase
called also sucrase) catalyses the hydrolysis of sucrose to
glucose and fructose under concentrations lower than 10%
(wt./vol.) and has transfructosylating activity under su-
crose concentrations higher than 10% (wt./vol.) (Rubio
et al. 2002). The enzyme is an important industrial pro-
duct with applications in the production of non-crystaliz-
able invert sugars and soft-centered chocolates (Wiseman
1979). Invertase has been widely studied especially in
yeast and fungi (Costalioli et al. 1997; Romero-Gómez
et al. 2000).
The development of a new method for identification and de-
termination of biocatalysts is highly connected with progress
of biotechnological processes. Although invertase is gener-
ally present in plants, this source has not used previously.
It is the aim of this paper to report on our investigation
concerning the hydrolysis of sucrose by intra- and extra-
celullar invertase from tomato cells. Sucrose was used
for the study of intracelullar and extracelullar invertase
activity.
Homogenized cell suspension cultures and culture medium
alone after 7 days cultivation were used for assaying the
activity of intracellular and extracellular invertase. The dis-
tribution of intracellular and extracellular enzyme activity
is shown in the Table.
The data indicate an 90% intracellular and 10% extracellu-
lar distribution of the enzyme activity tested. The intra-
cellular specific enzyme activity is 2.5 times higher.
The production of extracellular galactosidases as well as
proteolytic enzymes (Mulinami and Devendra 1999; Stano
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et al. 2002), which are released from plant cells might be
of some importance for biotechnological application in
food and pharmaceutical research and industry (Asano
et al. 2000; Mučaji et al. 2001). These enzymes are gener-
ally present in plants. Until now they have not been used
in biotechnological processes (Mulinami and Devendra
1999; Paek et al. 1998).

Experimental

1. Plant material

Long term callus and suspension cultures were derived from tomato seedlings
and were cultivated as described previously (Poór et al. 1998). The cell sus-
pension culture analysed contained 11.8 g (f. w.) cells in 60 ml medium.

2. Identification and determination of intra- and extracellular invertase

Using sucrose as substrate we identified and determined the intra- and
extracellular activity of invertase. Cells suspension cultures were used to
determine the intracellular enzyme activity. The cells (10 g) were filtered
and washed twice with 1500 ml of distilled water. Soluble proteins ex-
tracted by grinding the cells in a precooled mortar using a ratio 1 : 2 [g/ml]
of cells and McIlvaine buffer pH 4.6 at 4 �C. The homogenate was filtered
through two layers of nylon cloth and centrifuged at 15000� g at 4 �C.
For determination of extracellular enzyme activity the cultivation medium
(without cells) was used after centrifugation (15 000� g 10 min at 4 oC).

3. Enzyme assay

Enzyme activity was determined by a modified method of Rubio et al.
(2002) using sucrose as the substrate. The reaction mixture contained a
suitable amount of enzyme (0.2–0.4 ml) and 0.4 mM sucrose in McIlvaine
buffer pH 4.6, in a final volume of 2 ml. Enzyme activity was determined
at 30 �C for 30–60 min. The control contained temperature inactivated
enzyme (100 �C/10 min). The enzyme activity was expressed in katals.
Proteins were determined by the method of Bradford (1976) using bovine
serum albumin as the standard protein. The glucose content released by the
enzyme was determined by the method of Trinder (1969).
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Table: Invertase activity in tomato cell culture and culture
medium after 7 days cultivation

Fraction Volume
(ml)

Protein
(mg/g fresh
weight)

Activity
(nkat/g fresh
weight)

Specific activity
nkat/mg protein

Intracellular activity
(Homogenate of
isolated cells)

2.0 1.8 345 191.7

Extracellular activity
(Culture medium
without cells)*

5.1 0.5 39 78.0

*Corresponding to the amount of isolated cells


