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Characterization of dietary fiber and pectin
of cassava bread obtained from different
regions of Venezuela
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ABSTRACT
Three varieties of cassava bread were analyzed by proximal
analysis and biochemical methods. The content of protein, fat,
carbohydrate, ash, crude fiber and dietary fiber (DF) differed
significantly between each sample (p< 0.05). The cassava variety
“Puerto Ayacucho” showed a higher content of insoluble DF
(4.7%), soluble DF (1.6%), total DF (6.3%) and pectin (0.61%))
in comparison with the varieties of “Rio Chico” and “Caripito”.
Soluble DF retains significant amounts of water in the digestive
tract, and this fact, combined with its reported effect of lowering
human serum cholesterol its low moisture plus a high carbohydrate content confirm the suitability of this bread as an important
nutritional food.
Key words: cassava bread, pectin, total dietary fiber, soluble
dietary fiber.
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INTRODUCTION
Cassava is one of the few root crops known and is an important food source in many countries of Africa, Latin America
and in some Asian countries. In Venezuela, for instance, the
root is eaten in a number of ways such as in soups, as casabe
(cassava flat cake), as naiboa (cassava with raw sugar and
grated white cheese formed into a flat cake) and as buñuelos
(fried cassava dough balls with cane-juice syrup). Cassava
contains significant amount of iron, phosphorus, calcium, and
is relatively rich in vitamin C (1). Soluble fiber accounted for
nearly 40 percent of the total dietary fiber content of cassava
bread. The soluble fraction consists mainly of uronic acids
and glucose polymers (pectins and beta- glucans), whereas
the insoluble fraction is rich in cellulose and lignin. There is
an increasing drive to include food rich in fiber in the daily
diet, and on those grounds cassava could be a good source
of dietary fiber (2).
An adequate intake of dietary fiber in the daily diet
was promoted a long time ago as a consequence of observed
beneficial effects in humans (3-5). Recent investigations have
demonstrated that a high fiber diet could prevent or alleviate
maladies such as cardiovascular diseases, diabetes, diverticu-

litis and colon cancer (6-9). Therefore, more raw fiber is being
incorporated into food.
Cassava could be a good source of dietary fiber. Cassava
(Manihot spp) is a widely cultivated staple crop in tropical
countries, including Venezuela. Cassava bread has a long
historical tradition, extending over many centuries, among
the indigenous residents of Venezuela, and it has played vital
roles in the diets of many indigenous tribes in Venezuela as a
major source of carbohydrate (10).
Sweet cassava is widely used and requires no special
detoxification process; it can be eaten raw, sun-dried, kilndried, or cooked. For bitter forms, a common method of
fixing peeled cassava is boiling pieces of the root for a long
time, which drives off the poison as a gas (HCN). Some African and Amazonian cultures express the poison by squeezing
the roots in a “tipitipi” or by pressing and pounding grated
root with heavy stones or logs. Soaking roots is another
technique.
In Venezuela, some research has been done on the nutritional value and content of dietary fiber, resistant starches and
other substances in cassava bread (11,2,12-14). The present
study was undertaken to characterize the dietary fiber and
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pectin content of cassava bread collected from three processing
locations in Venezuela.

suspension was applied the pectin determination using the
carbazol reaction of Dische (18), modified by Bitter et al (19)
and Mc Cready (20).

MATERIALS AND METHODS
Proximal analysis
In summary elaboration of “casabe” is as follow: After
harvesting, roots from cassava (Manihot esculenta Granz)
were peeled, soaked and grated, squeezed, sifted and the
glucocianogens lixiviate with by using a press. Then passed
through a sieve to obtain fine flour and placed on a hot plate
to form a layer approximately 5 millimeters in thickness in
the form of flat cake and cooking until flour begins to harden.
Finally, cakes are exposed to the sunlight. The cassava breads
used in this study were collected by buying from supplier
beside the main road, three times per year in three different
locations of Venezuela: “Caripito” Monagas state; “Rio Chico”
Miranda state and “Puerto Ayacucho” Amazonas state. Each
stock sample (n=5) was dried in an oven vacuum (55 ºC) until
reaching a constant weight at 50 ± 5ºC, milled to a particle
size less than 0.4 mm in a Cyclone mill (Tecator, Sweden) and
packed in special polythene bags and analyzed for: moisture,
crude protein (N x 6.25), carbohydrate, ash, fat and crude fiber
according to the AOAC procedures (15).

Statistical analysis
Means were compared by Student`s t-test, using the
Minitab, statistical software, version 13.20 (USA).
RESULTS
Proximal analysis of cassava samples
Results are shown in table 1. Protein, fat, carbohydrates,
ash and crude fiber as components of the cassava differs significantly (p<0.05) between each sample, which suggests differences between varieties of cassava plants used or the effect
of soil on the plant. We have at present no botanical evidence
to allow us to support one or more of these propositions.
The moisture for the cassava samples (table 1) ranged
between 9.6 and 10.4 % and the proteins between 1.1 and
1.3%. Although the fat fraction was below one percent, it
showed a small range between 0.4 and 0.6 percent. The other
components were, Ash between 1.4 and 1.7%, total carbohydrates between 86.9 and 87.3%, and crude fiber between
1.7 and 1.9%.
Comparison of pectin and dietary fiber among these three
varieties of cassava is shown in table 2. The results indicated
significant differences (P<0.05) for each variable when compared among different samples. The composition of pectin was
higher for the cassava “Puerto Ayacucho” while, the pectin
content was lower for cassava “Caripito” and “Rio Chico”.
The total dietary fiber, ranged between 5.2% and 6.3%, and
the insoluble dietary fiber content was similar for all three
samples, averaging 4.6%. While the soluble fraction of dietary
fiber showed a range between 0.7 and 1.6 percent, being
the highest value of SDF for the cassava “Puerto Ayacucho”.

Determination of dietary fiber
Total dietary fiber (TDF) and insoluble dietary fiber content (IDF) was determined by an enzyme-gravimetric method
described by Prosky et al. (16). Briefly, 0,5 g of sample was
digested with thermostable α-amylase (Sigma) at pH 6.0 for 30
min at 100 ºC and allowing to cool, then pH was adjusted to
7.5 and incubated with protease VIII (Sigma) for 30 min at 60
ºC. After cooling the sample was adjusted to pH 4.5 and incubated with amyloglucosidase at 60 ºC for 30 min. The sample
was precipitated and preweighed crucibles containing celite
(Sigma Chemical Co.) were used to filter the phase digested by
the above enzymes. The residue was washed with ethanol and
acetone. Determination of protein and ash was as described by
Prosky et al (16) and the AOAC gravimetric method nº 955.29
(15). SDF was determined in the combined filtrate and washing
solution from the IDF procedure as described above. TDF was
assumed as the sum of IDF+SDF fractions.

DISCUSSION
The edaphological conditions for the culture of Manihot
esculenta Granz are not the same in the regions where the
samples of cassava bread were obtained for this study. The
samples of cassava bread were obtained from three different
locations of Venezuela and it is possible that the observed
differences for each analyzed variable between different
cassava breads could be due to the variety of cassava plant,
or the soil, according to the geographical location, or may be
due to variations in the traditional methods of production.
In the next study will be analyzed the different methods of
production of cassava bread.
These results are of great interest to improve the data
about the content of nutrients in Latin-American foods.

Pectin extraction and determination
2 g of duplicate cassava samples prepared as above were
rinsed with neutral ethanol (80%) then dried at 50-55 ºC and
the pectin was extracted with a boiling solution of 0,25%
oxalic acid and 0,25% ammonium oxalate and filtered. The
filtered extract was centrifuged for 750 x g for 15 minutes
(17). The pellet was suspended in 0,5 N NaOH. To the latter

TABLE 1
Proximal analysis of cassava bread in three different places of Venezuela (g/100g of food).
Locations
Caripito
Rió Chico
Puerto Ayacucho

Moisture

Protein

Fat

CarbohydratesЖ

Ash

CF*

10.4 ± 0.02a
9.9 ± 0.12b
9.6 ± 0.12c

1.3 ± 0.08a
1.1 ± 0.17b
1.2 ± 0.14c

0.4 ± 0.08a
0.5 ± 0.12b
0.6 ± 0.21c

86.9 ± 0.86a
87.2 ± 0.41b
87.3 ± 0.29c

1.4 ± 0.12a
1.5 ± 0.12b
1.7 ± 0.21c

1.8 ± 0.22a
1.9 ± 0.08b
1.7 ± 0.09c

Values are means of al least 4 independent determinations ± standard deviation.
*CF: Crude fiber.
Ж
The carbohydrates were obtained by difference.
Means on the same column with different superscript are significantly (P<0.05) different.
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The finding from this study, that all three samples of
cassava bread have a high total dietary fiber (TDF) content
averaging 5.6%, is very important bearing in mind the poor
DF consumption in most populations around the world. The
higher content of DF (6.3%) in the cassava cake of “Puerto
Ayacucho” is possibly associated with their traditional production, duration of cooking and drying time. This result
suggests the consumption of cassava bread by urban and
rural locations, as well as in locations exclusively inhabited
for indigenous tribes in Venezuela, is very important for their
health status.
In the table of composition of Venezuela foods, values
of total dietary fiber were reported as 4.1% for cassava cake,
without specifying variety or geographical region from where
the samples was produced, and was bellow the value shown
in table 2 (1).
Earlier studies carried out on cassava bread in Venezuela
by other researchers shown values of insoluble dietary fiber
of 5.6% and soluble dietary fiber of 3.8% in cassava cakes
bought in the city of Caracas, “Distrito Capital.” Schnell et
al (14), which were higher values for each fiber fraction than
the values reported in the present work. On the other hand,
Sangroni et al (13) reported for this kind of food values of
4.09% total dietary fiber; 3.39% insoluble dietary fiber and
0.7% soluble dietary fiber which were smaller values than
those reported here. Also, the investigators of the above
work did not specify the location where the cassava cake was
bought. The latter makes difficult any comparison of such
studies with this one.
Chonchol et al (11), analyzed cassava bread samples from
different regions of Venezuela, finding for insoluble dietary
fiber a range of 4.92-5.67 % and soluble dietary fiber range
3.40-3.78 % on a dry basis. Their values of insoluble fiber were
very similar to those shown in this article; nonetheless their
soluble fraction was higher than the values reported in table 2.
It is important to point out that the reported values by Chonchol et al (11) were in dry base and in the present study was
in wet base as described by most of the international papers.
Tovar et al (2) carried out a biochemical analysis of some
cassava bread samples from regions of Venezuela, different
from the sources described in this manuscript. They reported
close to 40 % of SDF of the TDF content in cassava bread.
SDF consisted of uronic acids and pectins and beta-glucans,
whereas the insoluble fraction was rich in cellulose and lignin.
These values for the SDF fraction were higher than figures
shown in this manuscript. It is proposed that the difference
could be due mainly to the method of Asp et al (21) used
by Tovar et al (2) which is an enzymatic-gravimetric method

known to retain starch in the dietary fiber fractions.
African investigators carried out a study for evaluation of
moisture, total cyanide and fiber contents of “garri” product
derived from cassava varieties (Manihot utilissima) obtained
from Awassa in southern Ethiopia (22). After various processing
operations which involve peeling, washing, grating, fermentation, drying/dewatering, milling/pulverizing and frying/
roasting, the hydrogen cyanide content was reduced. The
“garri” is fried and consumed in Central Africa. Unfortunately,
the fiber content determination was realized by acid digestion
as percentage of dry matter (% DM) with a result of 1.76% a
value similar to shown in table 1 of this paper, defined as crude
fiber and the latter is no longer comparable to DF.
Pectin content in the samples of cassava bread
The cassava bread samples from the Venezuelan Amazon
region, (Puerto Ayacucho), yielded the highest values of pectin
content, 0.61%, and although it forms a smaller contribution
in the total composition of FD, pectin is part of the soluble
FD. An earlier paper reported 1.17 % pectin for cassava (dry
samples) from “Rio Chico” using the same methodology as
described here, and probably the difference from our result
obtained for the same source (0,31%) could be that here pectin
was measured on a wet basis (12) .
In general, the pectin content was much smaller than
reported values for vegetables and fruit, especially citrus fruits.
The average consumption of cassava roots and their derivatives
such as “mañoco”, “yucuta” and cassava bread are around an
average of 300 g per person/day in the Venezuelan Amazon
indigenous tribes(23). Pectin (SDF) would contribute to the
diet of Indian communities nearly 2g/person/day, which may
be increased by additional intake of pectin in fruits and other
vegetables. Consequently, it would have a beneficial effect
on health. As has been described elsewhere, the metabolic
effects of SDF due to colonic fermentation are beneficial (2428,10). Cassava bread provides a good source of calories in
the diet, coming almost exclusively from the carbohydrate
content (87.1% average), since the lipids and the proteins
content represent less than 1.5% (table 1). These results are
very interesting. It will be necessary to carry out further studies
to determine whether the locations where the cassava bread
is made influences the dietary fiber content; including the
type of soil (29).
CONCLUSIONS
The chemical proximal analysis of each sample of cassava
bread from three locations of Venezuela, showed very similar
values in relation to the content of nutrients. However, there

TABLE 2
Dietary Fiber and pectin contents in cassava bread in diverses locations in Venezuela (g/100 g of food).
		
Locations
Caripito
Rio Chico
Puerto Ayacucho

Insoluble
dietary fiber

Soluble
dietary fiber

Total*
dietary fiber

Pectin

4.6 ± 0.08a
4.5 ± 0.22b
4.7 ± 0.12c

0.8 ± 0.08a
0.7 ± 0.12b
1.6 ± 0.17c

5.4
5.2
6.3

0.34 ± 0.08a
0.31 ± 0.08b
0.61 ± 0.07c

Values are means of al least 4 independent determinations ± standard deviation.
(*): Total Dietary fiber by sum (IDF + SDF).
Means on the same column with different superscript are significantly different (P<0.05).
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was a trend for “Puerto Ayacucho” cassava to increase the
concentration of nutrients. Perhaps such differences may be
due to the crops and production of the cassava bread.
The cassava bread coming from the location of “Puerto
Ayacucho” showed the biggest value of TDF. The higher content of TDF may be due to the varieties of cropped Manihot
Spp in the Amazonian region of Venezuela .Therefore, considering its important part in the diet and the addition of TDF
from other autochthonous foods consumed in Venezuela, it
would increase the total consumed DF for those populations.
The results of this work allows us to recommend the consumption of cassava bread in the daily diet, since the FD and
pectin content would contribute to the benefit of consumer
health in Latin America or elsewhere. It will be necessary to
continue evaluation of cassava from other regions in terms of
nutrient and DF content and to introduce physiological studies
for its complementation.
RESUMEN
Tres variedades de casabe de yuca fueron analizados mediante el análisis proximal y métodos bioquímicos. El contenido
de proteínas, grasas, hidratos de carbono, ceniza, fibra cruda
y fibra dietética (FD) difieren significativamente entre cada
muestra (p <0,05). La variedad de casabe “Puerto Ayacucho”
mostró un mayor contenido de FD insoluble (4,7%), FD soluble
(1,6%), FD total (6,3%) y pectina (0,61%)) en comparación
con las variedades de “Rió Chico” y “Caripito “. FD soluble
retiene grandes cantidades de agua en el tracto digestivo, y
este hecho, combinado con su efecto ya reportado de bajar el
colesterol del suero humano, así como el casabe de contener
un bajo contenido de humedad aunado a un alto contenido
de hidratos de carbono; confirma la idoneidad del mismo,
como un importante alimento nutricional.
Palabras clave: casaba; pectina; fibra dietética total; fibra
dietética soluble.
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