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The minimal processing of cassava generates & Maste, comprising of shells and pieces that do no
meet the standards of minimally processed produdisis, the study aimed assess the influence of
processing steps of waste from cassava to reduekntinate the levels of cyanogenic glycosidestun t
use of waste in the production of flour and prodietelopment. The residues were washed in running
water, selected, sorted, sanitized, centrifugeashad, pressed and dried at 90 ° C. Waste in nahde
the flours were analyzed for physico-chemical andrabiological. For microbiological analysis, the
steps of sanitization and drying were effectiveldain flour with low concentration of microorgamis.
Regarding the physical-chemical waste in nature thadflour had low lipid, ash and protein and high
percentage of carbohydrates. The operations oflijpgnand pressing of the residues provoked sigific
increase in the tenor of starch and significantre&se in the tenor of total cyanide, total acidihd
browning index. Thus, it was found that the protes®f cassava waste was effective in reducind tota
cyanide, thus making it possible that these residwe utilized in food formulations.

Key words: Cyanogenic glycosides; crushing; pregginying

No processamento minimo da mandioca gera-se umd@iguantidade de residuos, que compreendem
entre cascas e pedacos que ndo correspondem adepalbs produtos minimamente processados.
Assim, o trabalho teve como objetivo avaliar auéficia das etapas de processamento dos residuos da
mandioca de forma a reduzir ou eliminar os teoreglitosideos cianogénicos para a utilizacdo desses
residuos na producao de farinhas e desenvolvindmtorodutos. Os residuos foram lavados em agua
corrente, selecionados, classificados, sanitizackrgrifugados, triturados, prensados e secos @. 90S
residuos in natura e as farinhas foram analisadesntq as caracteristicas fisico-quimicas e
microbiolégicas. Em relacdo as andlises microbioliyy as etapas de sanitizacdo e secagem foram
eficientes para a obtencéo de farinhas com baineerdracdo de microrganismos. Em relagdo as asdlise
fisico-quimicas os residuos e as farinhas apresentaaixo teor de lipideos, cinzas e proteinageadh
porcentagem de carboidratos. As operacfes deaggéiore prensagem dos residuos provocaram aumento
significativo no teor de amido e diminuicdo sigrdfiva no teor de cianeto total, acidez total ecende
escurecimento. Assim, verificou-se que o processtodos residuos da mandioca foi eficaz na reducéo
de cianeto total, tornando possivel que estesuesisejam aproveitados em formulacfes alimenticias.
Palavras-chave: Glicosideos cianogénicos; triturgg@nsagem; secagem

1. INTRODUCTION

The roots of cassavdM@nihot esculentaCrantz) are very perishable when compared with
other root crops. This fact has led to large pestist losses, limiting the marketing period of
the roots, which have provided many losses, a lyrde this culture. Within this context,
minimally processed cassava (MMP) has emerged adtemative marketing to improve the
conservation of the root and increase their shigf(ALVES et al, 2005). Furthermore, the
minimal processing of cassava food provides a npactical, ie, stripped, cleaned and
sanitized, ready to be used (LUNDal, 2005).

A technological problem of minimal processing oksava is the large amount of waste
generated, especially in the selection and peéM&let. al, 2003). However, these residues,
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as well as other agricultural products, are usudifigarded or used without treatment for animal
feed or as fertilizer (LAUFENBERG®t al.,2003).

One form of action, with respect to the use of waist to seek economic and viable uses for
the inevitable industrial residues generated. Wipessible, the final residue should be in the
raw material for a new process, constituting a seédeansformation. According to Laufenberg
et al (2003), the waste may contain many substanchigybfadded value and can be converted
into commercial products or raw materials for se@yy processes employed if a suitable
technology. Waste of minimal processing of cassarabe processed into flour for use in food
formulations, as compared to other agriculturaldpats, they present a large energy reserve
(PANDEY et al,, 2000). Therefore, the development of technobtfiat permit the use of such
residues in food is extremely important, since mo€hthe population suffers from serious
problems of malnutrition, while daily, tons of foade discarded as waste.

According to Marqueset al (2005), derived from cassava products are of mauvat
importance, especially for low-income populatiolm®cause they are excellent sources of
nutrients. Flour is one of the main cassava praduanid its use is widespread throughout the
country as part of the daily meal of most Brazdiaespecially in the North and Northeast.
Moreover, this food has a high energy, rich in gdtarfiber and some minerals such as
potassium, calcium, phosphorus, sodium and iroAfD& LEONEL, 2006).

Studies aimed at the use of cassava flour in bagegucts have demonstrated its use in
partial replacement of wheat flour can be made todgce bread with good sensory
characteristics and nutritional needs. Marqeiesl., (2005) found that the replacement of up to
10% of wheat flour by cassava flour did not causesery changes that may compromise the
use of French bread.

This study aimed to characterize through physibaldcal and microbiological waste
generated during cassava processing requiremeniglass the development of sustainable
technology that enables the production of flourdoied from such waste that can be used as
dietary supplements.

2. MATERIALS AND METHODS

2.1 Material Plant

The residues of cassava breeding of Rosa cultieae wcquired from a minimum processing
unit in the city of Aracaju, SE, and the work haeib performed in the laboratory of Food
Technology, Federal University of Sergipe. The wasias generated in the selection and
peeling of minimal processing of cassava.

2.2 Obtaining the flour of cassava waste

For preparation of the meals varied sure stepsusthing and pressing of waste (Figure 1)
with a view to assessing the influence on the redniof levels of total cyanide and physico-
chemical composition of the waste and of the fldime procedures discussed in this step were:
1 - wastein nature 2 - grinding of waste particles obtained witharerage diameter of 1.94
mm without pressing, 3 - grinding of waste parsctdbtained with an average diameter of 1.94
mm of the mass crushed and pressing, 4 - grindivgagte getting average diameter particles
1.40 mm without pressing; 5 - grinding of wastetiggtaverage diameter particles 1.40 mm
with pressing and 6 - produced flour. The flowchafrtthe processing of waste is shown in
Figure 1

Residues from cassava processing minimum, afteigbabtained, were initially washed in
running water to remove the excess contaminantssabsequently selected for removing those
unwanted stains and unfit for human consumptioterAgelection, the materials were weighed
and classified according to the type of waste: Gutd between shell (the cortex) and then
immersed in solutions of chlorine at a concentratib198mg L for 10 minutes and centrifuged
for one minute to remove excess water from washimd) sanitation. The materials were then
ground in a food processor, particles with averdigeneter of 1.40 mm, stored at controlled
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temperature (7 £ 2 ° C) for a maximum of 24 houwrghe production of flour, as shown in
Figure 1.
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Figure 1. Flow chart of processing of cassava wéatahe production of flour.

2.3 Analysis cassava wasia nature and waste of flour

Humidity
The moisture content of samples was determinedubyngting approximately 1.5 g in a
moisture analyzer by infrared, GEHAKA IV 2000.

Ash
The mineral content was analyzed by incineratiob4f ° C in muffle furnace method as
described by the Adolfo Lutz, 2005. Expressed ih %h.

Lipids

The lipid content was obtained by extraction withdcsolvent (methanol/chloroform/water)
according to the method described by Bligh & Dy&859), modified by Contreras-Guzman
(1982) with adjustments and expressed in (%) addip
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Protein

The proteins were determined by evaluating thd toteogen of the sample by the Kjeldahl
method, as described by the Adolfo Lutz (2005)haishe conversion factor 6.25 and expressed
in (%) of crude protein.

Crude fiber

The content of crude fiber was determined by grawiim method after acid digestion and
basic and drying of defatted sample in an oven,sutx$equent incineration in muffle furnace
(HENNEBERG, 1984). The result was expressed indPgyude fiber.

Starch
The starch content was determined using the meltbggproposed by CARVALHCet. al
(2006). The result was expressed in (%) of starch.

Carbohydrates

Was determined by the difference in accordance ®ittndards Analytical Institute Adolfo
Lutz (1985), in which the content is estimated lf§edence, subtracting from 100 the sum of
proteins, lipids, ash, moisture, crude fiber aratcdt and the results expressed in (%) of total
carbohydrates.

Total cyanide

The analysis of total cyanide described by Bradl{@891) is the extraction of cyanogenic
compounds by the method pyridine and subsequectioaavith chloramine T and isonicotinic
acid / barbituric acid and determination by spgitaiometry at 600 nm. The result was
expressed in mg.Kbfresh weight.

2.4 Review of microbiological

To check the efficiency of sanitization and dryirmn microbial reduction of the
microbiological analysis were performed to asséss fresence of total coliform and fecal
yeasts and molds and mesophilic aerobic bacteribeimmaterials in their natural state before
and after sanitization and products dry. For thig, used the methodology proposed by
Vanderzant & Splittstosser (1992), according todRégn RDC N°. 12 of 2 January 2001, the
National Health Surveillance Agency (ANVISA). Adidid (PDA). The plates were incubated
in an oven at 25 ° C for 5 days.

2.5 Experimental design and statistical analysis
We used a completely randomized design with thegdications of each treatment. Data
were expressed as means. The results obtainedgdtiig experiments were statistically

evaluated by analysis of variance, using the Tu&syat 5% significance level, with the help of
the Statistica 5.0. (StatSoft, 1999).

3. RESULTS AND DISCUSSION

3.1 Characterization of waste from cassava processing minimum

In Table 1 are shown the values of crude proteiaistare, lipid, ash, starch, fiber and
carbohydrates of cassava wast@ature
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Table 1. Physico-chemical waste from the minimatpssing of cassava in natura.

Constituents RPPC* REMI**

Crude protein (%) 080,06 2,8 +0,06
Humidity (%) 60,3+0,17 70,6:0,17
Lipids (%) 0,3+0,00 1,£+0,06
Ash (%) 1,0+0,00 1,2+0,06
Starch (%) 17,3+0,06 10,8+0,06
Crude fiber (%) 2,1°+0,23 9,£+0,12
Total carbohydrate ** (%) 18%2 6,2

RPPC * = residue of pieces from the pulp of freaksava.; RBPC** = residues between peel fresh
cassava.

*** The determination of total carbohydrate was fiamed by calculating the difference using the
results of moisture, ash, crude protein, crudedtdrch and crude fiber.

Means followed by the same letter in the same toenot differ statistically among themselves. We
applied the t-test at 5% probability.

Average of three measurements * standard deviggtinsl)

There was significant difference between the lewélhis protein from the bark (2.0%) and
the pieces of the pulp (0.8%) "in natura" (Table )e protein content present in the bark of
"fresh" was 250% higher than that determined imé&kuwof pulp (Table 2). This increase may be
due to nitrogen fraction that comprises not onlg throtein, but not the protein, which
participates in the nitrogen corresponding to tine r@dical linamarin (Cereda, 2001), so that
evaluations of the protein between the hull anditer parts that still contains the glycoside,
may have influenced and overestimated the exigpirideins. Data Sreeramamurthy (1945)
showed that gross amount of nitrogen is not exdchetith solvents traditionally used in the
methodology of the determination of protein andhalgh a portion of that nitrogen is not
extracted protein in nature, the presence of atitengen is also likely . The protein content
determined in pieces of flesh was found by the @ygprate Pandegt. al. (2000), which was
1.0%. According Oke (1968), the classical methogyplased to assess protein, which multiplies
the gross nitrogen by a factor is not sufficiemtteurate, since it has not been established with a
factor value corresponding to amino acids of cassaising the calculation amount for cereals
or other vegetables.

The moisture determined in between the shells amckp of flesh were respectively 70.0%
and 60.3%, which differ significantly (Table 2). &@moisture content determined for the waste
"in nature" were close to those observed Pardegl. (2000), which was 65.5%.

The percentage of lipids determined in the wasten&ture” was 0.3 and 1.1% for the pulp
and pieces of bark, respectively, which differ digantly (Table 2). For the lipid content, the
values determined in the waste "in nature" weré&drighan that determined by Pandgyal.
(2000), which was 0.2%. According Cerestaal (2003), the root of cassava is low in fat, with
an average grade of 0.30%.

The levels of ash found in the samples "in natwate low, with chunks of flesh and peel of
presenting, respectively, a content of 1.0% anéol(Pable 2). According Pandey. al.(2000),
the cassava residue "in natura" is characterizedh lgmall ash content, which gives, for
example, good applicability in bioprocess.

Regarding the contents of total carbohydrates,clstaand fiber, there was significant
difference in levels in the samples in their ndtwstate, with chunks of pulp containing
approximately 289% more total carbohydrate in i@hato between shells (Table 2).

The fraction of the corresponding root fibers, & ¢ertainly underestimated by the
methodology of fiber, for although clearly fibengtvalues found in literature are close to 2.0%
fiber (Vitti, 1966), close to the value determinadvaste pieces of flesh "in natura”, which was
2.1% (Table 2), while the method of detergent itinled almost ten times more. This study
found that the waste from the cassava peel "frasls'given a value of 9.1% crude fiber (Table
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2). These differences are due to the fact that {#ii66), Pandewt. al (2000) and Ceredet.

al. (2003) to determine the composition of the cassamste generated during the minimal
processing, but that generated by manufacturerighvi$ a fibrous material that contains about
47.0% and 43.0%, bs, respectively, of starch aathdi fiber.

According to the physical and chemical analysigiedrout, it was found that residues of
cassava are substances containing less than 2%6tefrp negligible levels of lipids and poor
source of minerals. Thus, residues of cassava earsdd in the form of dietary supplements, as
there is a major source of carbohydrates.

According Stertz (1997) and Raupp al. (1999), the compositions of cassava waste differ
somewhat because most of the processing is dorer podr control conditions and also due to
the use of variations of different crops. Howeweaste from cassava are characterized by high
content of starch and the small amount of proteid ash (Pandegt. al, 2000). The results
showed certain, therefore, consistent.

3.2Influence of processing steps of waste in the levels of cyanide to the meal preparation

In Figure 2 are shown the levels of total cyanidardy processing steps of waste flour from
the minimal processing of cassava.

Waste pieces B Waste between skin
= aA
80,0 bA
% § 60,0
§ £ 400
cA cA
20,0 - aB aB dA
0,0 .
1 2 3 4 5 6
Treatments

Figure 2. Determination of total cyanide during pessing steps of the flour of cassava waste frem th
processing minimum. (1) residue in nature, (2) dimg of waste particles obtained with an average
diameter of 1.94 mm without pressing, (3) grindifigvaste particles obtained with an average diamete
of 1.94 mm of the mass crushed and pressing, {@ligg of waste getting average diameter particles
1.40 mm without pressing, (5) grinding of wastdiggtaverage diameter particles 1.40 mm with
pressing and (6) produced flour. Means followeddwercase letters to the processing steps andréette
to the samples with the same letter do not ditftistically among themselves. We applied the Ttésty
at 5% probability.

Figure 2 shows that the residuals of the piecdsadf and in step 1 were 14,2 and 75,6 mg
HCN.Kg", respectively. In step 2, there was reductiorotaltcyanide in waste of the pieces,
which was 13,6 mg HCN.KY for the residues between the hull there was aifiignt
difference, which was 69.8 mg HCN.KdFigure 2). This decrease is due to disruptiothef
cells releasing linamarase, which comes into contath the substrate linamarin, releasing
HCN which will be volatilized as a result of prosggy (CAGNONet al, 2002).

Mass pressed, step 3, was also found significatucteon of total cyanide, waste and the
pieces of bark (Figure 2). Since, during this pssce¢he content of linamarin, which is soluble
in water and HCN formed earlier are mostly draggkmhg with Manipueira (liquid extracted
from the crushed mass during the pressing) (CEREIDA3).
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The product of flour of cassava waste, and piet&sudk, obtained 6.4 and 9.7 mg HCN:Kg
! respectively, also taking significant reductidrtaial cyanide. A low dose of total cyanide in
cassava waste is caused by the fact that they drégd at high temperature, much of the
volatilized HCN present in the mass pressed earlier

According to the World Health Organization (WH)etsafe level of cyanogen in cassava
flour is 10 ppm (FAO / WHO, 1991). The results iiglte 2 is given to such samples,
cyanogenic toxicity acceptable for human consummptio

The bark of the cassava contains high levels ohaganic compounds, mainly linamarin,
which when hydrolyzed by the enzyme linamaraseasglehydrogen cyanide (HCN), which is
potentially toxic to health (CAGNON et al., 20038ccording to Motta (1985), the level of
toxic agent in the inner bark of the cassava is@@#0, and the limit for intoxication is 10 ppm
(FAO, 1998).

According Cereda (2003), although most of the ghj@es can generate HCN are removed
during milling, pressing and drying, there may bsidues of toxic compounds, depending on
the type of processing employed. Thus, studiedaieg conducted to verify the possibility of
producing flour from the phloem and use them in fidrenulation of mixed flours for human
consumption. Therefore, it is necessary to prongiet®xification of the same by appropriate
technological processes, for example, pressinglayidg.

3.3 Characterization of flour obtained from cassava waste from the minimum processing

There was significant difference in the moisturesagnt in the flour and phloem pieces were
respectively 5.4% and 7.6% on dry basis (TabldBgse results were close to 5.03% found by
SOCCOLet. al (1994) for the flour produced from the waste gatesl in the cassava starch.
The analysis of the moisture content of flour wastewed that the samples are consistent with
the limit established by Brazilian legislation (nmaxm 13%) (BRAZIL, 1995). The difference
in humidity between the samples can be explainedhbydrying process that is subject, in
which most of its moisture is removed. During thgimg occurs agglomeration of starch
granules, larger granules which retain more mais{Uiable 2). Moisture is important in the
storage of dry foods, with levels greater than X2% provide microbial growth. The moisture
content is related to its manufacturing processchvdemonstrates the lack of standardization
of the product (CHISTIEt al, 2006).

Table 2. Physico-chemical waste flour from the maliprocessing of cassava.

Crude - - Total
. Humidity Lipids Ash Starch Crude
Samples* protein ' carbohydrate
PSP (%) (%) (%) o) fiber 90) G0
FWP  08:000 54006 094006 064006 40,80,06 3,3+0,06 48,2
2,7+0,06 1,9+0,06 30,6+0,12 5,7#0,12 50,0

FWB 2,2£0,06 7,6+0,06

* FWP = flour waste of pieces and FWB = flour waefebark.

** The determination of total carbohydrate was menfied by calculating the difference using the rissul
of moisture, ash, crude protein, crude fat, stamald crude fiber.

Means followed by the same letter in the same aoldmnot differ statistically among themselves. We
applied the t-test at 5% probability.

Average of three measurements * standard deviggtinsl)

According to the law (BRAZIL, 1995), there is nde®ence in regard to protein content in
cassava flour. Flour waste showed significant diffiees (Table 2). Among the flour waste
analyzed, the pieces (FRP) had the lowest protaiteat (0.8%) and between the hull (FRE),
the largest (2.2%). The meal typically have a proontent very low, which is already
expected before the composition of cassava rooB{QUERQUEet al, 1993), considered a
main food supply. According CEREDA & VILPOUX (20Q3yuoting protein content in
samples of cassava flour collected in the industiighe SP, PR and SC, they ranged from 1.12
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to 1.75%, close to the values found in this work flours. Thus, a high protein content in
cassava flour is recommended, which is dependetiteovariety used (CEREDA & VILPOUX,
2003).

The percentage of lipids determined in flours wagas, 0.9 and 2.0% for cuts and phloem,
respectively, which differ significantly (Table Z)hese results were similar to that obtained by
SOCCOL et. al., (1994), for the flour residue froamssava, 1.06%. The Brazilian legislation
(BRAZIL, 1995), makes no reference as to the lipidsassava flour, and the content is related
to the intrinsic characteristics of the product.

Regarding the content of this ash in the flourr¢hgas a significant difference in the pieces
with the lowest value 0.6% against 1.9% observddiden the shells (Table 2). Can be noted
that the amount of ash samples were within theutsat limits (maximum 2.0%) (BRAZIL,
1978). The values were determined by the interniedAUPP et. al. (1999) for dry cassava
(1.0%). High values of ash may indicate fraud oprioper processing, according to Paiva
(1991), be indicative of significant levels of &3,Fe and Mg.

The fiber content, the Brazilian legislation does provide values, however, we observed a
significant difference between this component ef teal residue analyzed. Flour the pieces of
waste was the one with the lowest level of crudlerfi(3.3%), and the highest value was the
flour from the waste bark (5.7%). MATTOS & MARTINZ000), citing the amount of fiber in
different foods, have adopted the following cldsation: foods very high in fiber (at least 7 g
fibras/100 g) and high (4.5 to 6.9 g fiber / 100 pderate (2.4 to 4.4 g fibras/100 g) and low
(less than 2.4 g fibras/100 g). Given this clasatfon, the flour of cassava waste analyzed
showed high levels of fiber (between shell floarioderate (flour pieces).

The starch content of flour calculated waste shod@® and 30.6% for cuts and phloem,
respectively, which differed significantly (Tablé, Delow the minimum recommended by the
legislation (minimum 70%) (BRAZIL , 1978). This tésis probably due to the greater amount
of starch in the pulp of the root when comparedaetveen shell. The starch found in flour
waste although not in accordance with the laws itriportant to note that these may be mixed
with another type of flour, thereby obtaining a edxflour, and thus increase the starch content
of the product. Another factor that may have deteechthe starch content of flour waste under
the law is the variety of cassava and the typelidhility analysis.

Significant differences in levels of total carbolsts were found in the constituents of flour,
48.2% and 50.0% for the flour and between piecdsadf, respectively (Table 2). The results
were similar to the 87.6% determined by Costa (2004 RAUPPet. al. (1999) (90.2%),
taking into account the sum of starch and cruderfib

3.4 Assessment of microbiological waste from cassava processing minimum

Evaluation results for microbiological waste "intun@" before and after the sanitation and
waste of flour are shown in Table 3.

Table 3. Microbiological analysis of waste "in negland the flour of cassava waste.

Total Coliforms at Molds and Mesophilic Aerobic
Sample Coliforms 45°C Yeasts (UFC. Bacteria
(NMP. g ™*)* (NMP.g™) g ™) (UFC. g7ty
Waste not sanitized 2,4x102 2,3x10 >25x10 >25x10
Waste sanitized 2,3x10 <3,0 4,7 x 102 6,0 x 103
Flour of waste 7,5 2,0 < 2,5x10 est. 4,4 x 103

* Most probable number per gram.
** Colony forming units per gram.
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The average values of enumerations for mesophédioac bacteria indicated level of
contamination of the waste from the minimal prosegsf cassava more than 2,5 X OFU.g*
(Table 3). High scores indicate mesophilic condisiainsuitable as raw material contaminated
unfavorable conditions of temperature and timerduprocessing, and potential conditions for
the development of pathogens (NETO et al., 200&rAhe sanitization of waste, there was a
reduction in the count of mesophilic to 6,0 x 10RU.g" (Table 3). This result indicated that
the concentration of chlorine sanitation and timerewv efficient in reducing the level of
contamination. The sanitization process showed gaifgiant reduction in the mesophilic
aerobic bacteria, constituting therefore a veryartamt step for obtaining a product with good
microbiological quality. Flour waste showed a ser@thmount of mesophilic aerobic bacteria
(4,4 x 103 CFU/Q) probably caused by the drying process.

For yeasts and molds, it was observed that the hshlobtained the number < 2,5x10 est.
CFU.g" (Table 3), indicating that they are within therstards established by the Ministry of
Health (BRAZIL, 1997). Thus, it was found that teeeps of sanitization and drying were
effective in controlling the development of thesenmorganisms.

The average values of enumerations for coliformtdyé; expressed as most probable
number per gram (NMPY, showed heavy contamination of wastenaturewith NMP.g" for
total coliform equal to 2,4xf0and 2,3x10 for coliforms at 45°C (Table 3). Thghhievel of
coliforms found in the waste is due to the fact these materials come from the soil and need
to, procedures for cleaning and sanitization higbffective in reducing microbial load.
However, the NMP.‘@ for coliforms at 45 © C and the total meal was&d 7.5, respectively
(Table 3). These numbers can be significantly redubrough the use of higher temperatures in
the drying stage, and the use of better processirthe raw material as well as storage and
transportation of waste.

4. CONCLUSIONS

Waste "in nature" and cassava flour waste prodheeldow levels of protein, ash and lipids,
however, showed high percentage of carbohydratascfsand crude fiber). It was found that
the operations of crushing and pressing led toifsignt changes in total cyanide content to
better product quality. The manufacturing processieshe flour of cassava waste presents
effective in detoxification of cyanide total, olitaig products without risk to the population.
The step of pressing, in the production of floam only further that removal of HCN. The steps
of sanitization and drying were effective in sigrdintly reducing the number of mesophilic
aerobic bacteria, fungi, total and fecal coliforms.

5. ACKNOWLEDGMENTS

In FAPITEC / SE by the granting of scholarship dnel Federal University of Sergipe, for
their support and technical support to carry oatéhalysis.

1. National Agency for Sanitary Surveillance, RDC Raton No. 53, June 15, 2000. Provides for the
Technical Regulations for the Fixing of Identityda@uality of Mixture-Based Fiber Grains in
http://e-legis.anvisa.gov.br

2. National Agency for Sanitary Surveillance, RDC Rason No. 12, January 2, 2001.

3. ALBUQUERQUE, T. T. O. et al. Proximate compositioh the root of 10 varieties of cassava
(Manihot esculenta Crantzgrown in Minas GeraisRevista Brasileira de Mandiocd?2(1):7-12
(1993)

4. ALVES, A.; CANSIAN, R.L., STUART, G.; VALDUGA, E. Ganges in quality of cassava roots
(Manihot esculenta Cranyzoots.Ciéncia agrotecnologia 29(2):330-337 (2005)

5. BLIGH, E. G. and DYER, W. J. A rapid method of fdfpid extraction and purification. Canadian
Journal Biochemistry Physiolog$7:911-917 (1959)

6. BRADBURY, J.H; EGANM S.V.L., Analyses of cyanide itassava using acid hydrolysis of
cianogenic glucosidedournal Science of Food Agriculturg5:277-290 (1991)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

I.@. Reis et al., Scientia Plena 7, 121501 (2011) 10

BRADBURY, M.G., EGAN, S.V. AND BRADBURY, J.H. Detarination of all forms of
cyanogens in cassava roots and cassava produatspisiate paper kitslournal of the Science of
Food and Agriculture79:593-601(1999)

BRAZIL. Decree N°. 12.486 of 20 October 1978. Saled¢echnical standards for foods and
beverages. Diario Oficial do Estado de S&do Pawdlo,Paulo, p. 20, 21 out. 1978.

BRAZIL. Ordinance N°. 554 of 30 August 1995. Stadaf identity, quality, presentation,
packaging, storage and transportation of cassawa. fDiario Oficial da Republica Federativa do
Brasil, Brasilia, DF, 01 set. 1995.

BRAZIL. Ordinance SVS N° 451 of 19 September 198@proves the Technical Regulation on
General Principles for the Establishment of Micadbgical Criteria and Standards for Foods and its
annexes. Diario Oficial [da] Federative RepublicBo&zil, Executive, Brasilia, DF, September 22,
1997.

CAGNON, J.R.; CEREDA, M.P.; Pantarotto, S. Cyanagegtycosides of cassava: biosynthesis,
distribution, detoxification and measurement methdd: CEREDA, MP (IM): AgricultureLatin
American starchy tuber Vol Il. Sdo Paulo: Fundacéo Cargill, 2002. p.83.

CARVALHO, G. G. P., FERNANDES, F. E. P., PIRES,AV. Determination of starch and pectin
in animal feedElectronic Journal of Veterinary Medicine8:1 (2006)

CEREDA, M. P. Characterization of by-products afustrialization of cassava. In. CEREDA, MP
(IM): Management, Use and Treatment of byproduct froms&@asV. 4. Sdo Paulo: Fundacao
Cargill, 2001. p.13 - 37.

CEREDA, M., P. Processing of cassava. In: CEREDArmy Pascoli; VILPOUX, Oliver Francois
(Ed.). Technology, use and potentialities of Latin Amarictarchy tubersS&o Paulo: Fundagéo
Cargill, Chapter 3, p. 47-80. (Cultures of startiiyers Latin American, v. 3), 2003.

CEREDA, M. P.; VILPOUX, O. FTechnologiesuses and potential of Latin American starchy
tubers Sdo Paulo: Fundacéo Cargill, v. 3. 2003. 711p.

CHISTE, R. C., Cohen, K. O.; MATHIAS, E. A.; RAMOXR, A. G. A. Quality of cassava flour
from the dry groupScience and Food Technolo@6(4):861-864 (2006).
CONTRERAS-GUSMAN, E. S. Manual of methods for assent of food for school meals.
Campinas, Fundacédo Tropical ReseaSttience and Technologi982.

COSTA, L. A.Characterization of the residue from the manufaetof cassava flour and its use in
the development of food in the b&issertation (MSc in Food Science) - Universid&eeleral de
Santa Catarina, 2004. 69 p.

DIAS, L. T.; LEONEL, M. Physicochemical charactetibn of cassava flour from different regions
of Brazil. Ciéncia agrotecnologia, Lavrag80(4): 692-700 (2006).

FAO/WHO, Joint FAO/WHO Food Standards ProgrammedeXoAlimentarius Commission XlI,
Supplement 4, FAO, Rome, Italy, 1991.

INSTITUTO ADOLFO LUTZ. Analytical standards of thiastitute Adolfo Lutz: chemical and
physical methods for food analysis. 3. ed. Sdod?a4L, 1985. 533 p.

INSTITUTO ADOLFO LUTZ. Analytical standards of tHastitute Adolfo Lutz: physico-chemical
methods for analysis of food - 4th edition - Ingtit Adolfo Lutz (2005).

LAUFENBERG, G.; KUNZ, B.; NYSTROEM, M. Transformati of vegetable waste into value
added products: (A) the upgrading concept; (B) forakimplementationsBioresource Technology
87:167-198 (2003).

LUND, D.G.; PETRINI, LA; ALEIXO, JAG; ROMBALDI, CV Use of sanitizers in reducing
microbial load of cassava minimally processgizncia Rura) 35:6 (2005).

MARQUES, T. A., Godinho, A. M. M., JR, O. A. Use ofssava flour in breacColloquium
Agrariae, 1(1): 8-12 (2005).

MATTOS, L. L., MARTINS, I. S. Dietary fiber consurtipn in the adult populationlournal of
Public Health S&o Paulo, 34:50-55 (2000).

MOTTA, L.C. Use of waste industrialization of cassava flouairaerobic digestionThesis (MA).
Faculty of Agricultural Sciences - Universidadedsistal Paulista. Botucatu 1985. 119p.

NETO, C. F. NASCIMENTO, E. M. Figueiredo, R. M. UBDZ, A. J. M. Microbiology of cassava
flour (Manihot esculenta Crantz) during stora@&ncia Rural 34:2 ( 2004).

PANDEY, A., SOCCOL, C. R., NIGAM P., SOCCOL V. TVANDENBERGHE L. P. S,
MOHAN R. Biotechnological potential of agro-induatrresidues. II: cassava bagaf3mresource
Technology74:81-87 (2000).

CAGNON, J.R.; CEREDA, M.P.; Pantarotto, S. Cyanagegtycosides of cassava: biosynthesis,
distribution, detoxification and measurement methdd: CEREDA, MP (IM): AgricultureLatin
American starchy tuber Vol Il. S&o Paulo: Fundacao Cargill, 2002. p.83.



31.

32.

33.

34.

35.
36.

37.

I.@. Reis et al., Scientia Plena 7, 121501 (2011) 11

RAUPP, D. S., MOREIRA, S.S., BANZATTO, D.A., SGARBR, V.C., Composition and
physiological properties - a nutritious meal richinsoluble fiber obtained from the crucible of
cassava starcltiéncia e Tecnologia de Alimentd®:2 (1999).

SILVA, V.V., SOARES N.F.F.; GERALDINE, R.M. Effeaif Packaging and Storage Temperature
on Retention of Minimally Processed Cass&@raz. J. Food Techngl6(2):197-202 (2003).
SOCCOL, C.RContribution to the Study of Solid-state ferméntain Relation to the Production
of Fumaric Acid, Biotransformation of Solid Wastas€ava by Rhizopus and Basidiomacromicetos
Gender PleurotusTese (Professor Titular), Universidade FederdPdmna, Curitiba, 1994. 228 p.
SREERAMAMURTHY, V. V. Investigations on the nutsi& value of tapiocaManihot esculenta
Ind. J. Med. Res33(2):229-238 (1945).

STATSOFT, statistic 5.0. Tuse, 1999.

STERTZ, S.CBioconversion of raw cassava flour (Manihot esctde@rantz) by fungi of the genus
Rhizopus in solid state fermentatidaster Thesis, Federal University of Parana, tibarj 1997.
VANDERZANT, C., SPLITTSTOESSER, D. EEompendium of Methods for the Microbiological
Examination of FoodsAmerican Public Health Association, Washingtog0a.

VITTI, P. Industrialization of cassava. Productmfirstarch, cassava and cassava flufl CTPTA
6:26-33 (1966).



