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The aqueous extract of Triumfetta semitriloba (Tiliaceae) does not inhibit
the in-vitro hydrolytic activity of the major pancreatic enzymes
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Abstract: The aqueous extract of Triumfetta semitriloba is part of the Costa Rican folk pharmacopoeia. It shows
no in-vitro inhibitory action on the hydrolytic activity of porcine pancreatic amylase, lipase or proteases, thus
diminishing the concern of intestinal malabsorption in human beings.
Keywords: Triumfetta semitriloba, mozote de caballo, pancreatic enzymes inhibition, obesity, diabetes mellitus.

Dietary fibre is comprised of cellulose,
hemicellulose, pectins, algae polysaccharides,
other types of glycosides and lignin. Its soluble
constituents (viscous fibre) attenuate postprandial glucose blood levels, but the mechanism
and extent of such effect seems unpredictable
amongst different plant materials. For example, addition of small amounts of guar gum to
enteral diets of high energy density exerts only
small effects on absorption of nutrients
(Ehrlein and Stockmann 1998). A recent study
with American ginseng showed that including
this material in test meals certainly attenuated
postprandial glycaemia in a time-dependent
but not dose-dependent manner (Vuksan et al.
2001). The situation seems even more complex, when considering the finding that the
physiological postprandial responses to grain
products are determined by the chemical form
of carbohydrate and botanical structure, rather
than by the amount of fibre or the type of cereal in the meal (Juntunen et al. 2002). Thus,
scattered anecdotic information is building up
around the use of plant materials, as modulators of the glycaemic index of meals, and no
information is being gained on the nature of
the effect at the molecular level.

The aqueous extract of Triumfetta semitriloba Jacq. et spp. pl. is commonly used in
Costa Rican folk medicine as remedy for the
treatment of peptic ulcer. The plant is known
by the common name of mozote de caballo
(Fournier and García 1998). Esquivel-Herrera
et al. (1987) reported its protective action on
caffeine-induced gastric lesions in albino rats.
The same authors found the aqueous extract of
the plant material to contain an acidic polysaccharide of pKa = 4.2, a value in agreement with
the structure of polygalacturonic acids
(pectin). The protonic nuclear magnetic resonance spectrum of the crude extract (deuterium
oxide solution) shows the expected signal centred at 4.1 δ, for the anomeric proton in the
polymer units. Later in 1994, Hun-Opfer and
Mata-Segreda reported the inhibitory action of
the extract on the ex-vivo hydrolytic activity of
duodenal membrane-bound sucrase from albino rats, though no inhibition was observed on
membrane-bound alkaline phosphatase, thus
suggesting a specific interaction of the polysaccharide in the extract and the disaccharase.
Diabetic and obese individuals show a
craving for sugar as a common psychological
propensity. Those individuals could find
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advantage from the properties of this material
in reducing the glycaemic index of sucrose
containing meals. Nevertheless, the concern
exists about iatrogenic malabsorption, due to
the possible inhibition of the digestion of the
major dietary components.
We report in this article the absence of invitro inhibitory action of the aqueous extract of
T. semitriloba on the hydrolytic activity of
porcine pancreatic amylase, lipase and proteases, as models for the human enzymes.

MATERIALS AND METHODS
Plant material: Fresh packed 10-cm
stems of T. semitriloba were obtained from an
herbal shop in the Central Market of San José.
The shop advertises their plant materials as
being botanically identified, this one being
sold as folk remedy for gastritis.
Preparation of extract: 40 g of arboreal
wood was used to yield 200 ml of extract, as
indicated in a previous article (Hun-Opfer and
Mata-Segreda 1994). Fresh extracts were made
for the different kinetic runs. Total carbohydrate content in the preparations was of the
order of 0.3 g/l as in previous studies (anthrone
reaction, expressed as free glucose, Glc).
Enzyme assays: All enzyme measurements were done at 37 ºC, under zeroth order
kinetics. The extract concentration was held
constant in all experiments; at polysaccharide
concentration of 0.10 g/l, expressed as free Glc.
The source of the pancreatic enzymes was
Pancreatin (Merck, porcine pancreas “acetone
powder”). All kinetic runs were carried out by
previous incubation of extract and substrate,
followed by addition of the enzyme after thermal equilibration (15 minutes), in a constanttemperature bath. The total reaction times for
all enzyme experiments were from 30 up to 60
min. Reaction progress was linear with time.
Amylase activity was measured at pH
7.00 (0.15 M NaCl) by the usual amyloclastic
method, where the amount of remaining starch
was measured at different reaction times with
iodine (λ = 590 nm, reagents for amylase were

Ticolab®, Costa Rica). Reaction rates were
determined as –dA590/dt by linear least squares
fitting of the A590/time data pairs. The activity
was expressed as the amount of starch degraded per second, per milligramme of total pancreatic preparation used.
The lipolytic activity was measured at pH
7.50 (10 mM phosphate, 0.15 M NaCl) by
titration of free fatty acids derived from milkfat globules, with NaOH/thymolphtalein
(Mata-Segreda 1981, Pazos-Sanou and MataSegreda 1989). Rates of conversion were
determined as d(RCO2H)/dt, by the same
numerical procedure as above. The activity
was expressed as nkat/mg of pancreatin.
Experiments were also carried out in the presence of other sources of soluble polysaccharide materials (See Table 2).
The combined hydrolytic activity of the
pancreatic proteases on casein as substrate was
measured at pH 7.50 (10 mM Tris, 0.15 M
NaCl) following the methodology in USP 25
(Anonymous 2002). Activity was expressed as
dA280/dt per mg of pancreatin.
The activity of lactase was determined at
pH 7.50 (10 mM Tris, 0.15 M NaCl) by measuring d(Glc)/dt from the hydrolysis of 100
mM lactose, with glucose-oxidase reagent
(Ticolab®, Costa Rica) and expressed as the
rate of conversion per ml of used
Kluyveromyces fragilis lactase industrial
preparation (Lactozym®, Trisan).
Statistical analysis: The experimental
results were expressed as the mean ± standard
error and null hypothesis significance was
evaluated by Student t-test.

RESULTS AND DISCUSSION
Table 1 shows the lack of inhibitory activity from the aqueous extract of T. semitriloba
(0.10 g/l, expressed as free Glc) on the
hydrolytic activities of the porcine pancreatic
enzymes. Nonetheless, 60 % inhibition was
found on the activity of the soluble lactase (p <
0.001). This inhibitory effect is analogous to the
previous observation on the hydrolytic activity
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TABLE 1
Effect of the aqueous extract of T. semitriloba on the activities of the porcine pancreatic enzymes
and K. fragilis lactase. Activities are expressed per amount of enzyme material
Enzyme

Activity without extract

Activity with extract

Amylase (mg s-1/mg)
Lipase (nkat/mg)
Proteases (min-1/mg)
K. fragilis lactase (µkat/ml)

6.71 ± 0.05
5.8 ± 0.6
(2.4 ± 0.2) x 10-2
0.32 ± 0.02

7.6 ± 0.3
6.1 ± 0.6
(2.5 ± 0.3) x 10-2
0.112 ± 0.008

of rat intestinal sucrase, an α-oligosaccharase
(Hun-Opfer and Mata-Segreda 1994); despite
the fact that lactase is a β-oligosaccharase.
Table 2 shows that the catalytic activity of
porcine pancreatic lipase is not affected by different soluble polysaccharide materials. The
nature of the more complex molecular aspects
of lipolytic activity –relative to amylase or the
proteases- deserved a special interest on the
eventual inhibitory potential of soluble polysaccharides from different sources (Verger
1984, Verger et al. 1991).
The absence of in-vitro inhibition of the
major pancreatic enzymes by T. semitriloba
extract at 0.10 g/l (expressed as free glucose)
suggests that no malabsorption disorder should
be expected from to the consumption of this
plant material. An anonymous reviewer pointed to the importance to emphasize that this
result is not definite evidence of safety. In relation with this point, the aqueous extract used in

this work was found to exert no significant
effect on the intestinal motility of albino rats
(S. González-Camacho, and M. García. 2003.
Personal communication).
It is interesting to compare this result with
findings related to in vivo experiments, carried
out with more widely known plant materials
such as psyllium. For example, addition of
psyllium to a traditional American diet of persons with diabetes has been observed as safe
and well tolerated, besides the fact that
improvement was observed in glycaemic and
lipid control in men with type 2 diabetes and
hypertension (Anderson et al. 1999).
In conclusion, the results of this experiment provide support to the claim that no significant digestive disorders should be expected
from the use of the aqueous extract of T. semitriloba, as a way to decrease the glycaemic
index of sucrose-containing meals by diabetic
or obese persons.

TABLE 2
Absence of inhibitory effect of different polysaccharide materials on the activity of porcine pancreatic lipase
at concentrations of 0.10 g/l, pH 7.50 and 37 ºC
Polysaccharide material

Activity/nkat mg-1

None
T. semitriloba
Avena sativa
Plantago psyllium
Sodium alginate
Xanthan gum
Maltodextrin
Orange pectin
Carboxymethylcellulose

5.8 ± 0.6
6.1 ± 0.6
6.4 ± 0.3
70. ± 1
8.9 ± 0.6
8.2 ± 0.2
6.5 ± 0.2
6.8 ± 0.2
6.4 ± 0.2
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RESUMEN
El extracto acuoso de Triumfetta semitriloba es parte
de la farmacopea popular de Costa Rica. Éste no muestra
acción inhibitoria in vitro sobre las actividades hidrolíticas
de la amilasa, la lipasa y las proteasas pancreáticas porcinas, disminuyendo la preocupación de que su uso
provoque malabsorción intestinal.
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