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I Série Histérica de Produtivividade

—a— Area Total de Grios (ém milhdes de hectares).

=t Produgio Total de Grios (em milhdes de toneladas).

= Area de Grios sem Culturas de 29 Safra, 39 Safra e de Inverno (em milh3es de hectares).

= Area de 29 Safra, 39 Safra e de Inverno (em milh3es de hectares).

Ano Safra
SOJA GRAO 2014/2015 %
(mil Toneladas)
Produgao Nacional 95.070 100,0
Principais estados produtores
Mato Grosso 27.869 29,3
Parana 17.136 18,0
Rio Grande do Sul 14.688 154
Goias 8.703 9.2
Mato Grosso do Sul 7.040 7.4
Bahia 4239 45
Total 79.674 838
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BRAZILIAN AGRICULTURAL LOGISTICS - EXPORT CORRIDORS
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Cost of Logistics in% of GDP in different countries

Pais %»dops  BRAZILIAN AGRICULTURAL
= e LOGISTICS

Argentina 21,0

Cbrés',l 27— Modal transport in different countries
Mexico 18,0
Irlanda 14,2 Paises Rodovia Ferrovia Hidrovia
Singapura 13,9 Russia 8 81 11
Hong Kong 13.7 Estados Unidos 32 43 25
Al h 13' 0 Canada 43 46 11

Shanha i Australia 53 43 4

Taiwan 13,0 Alemanha 71 15 14
Dinamarca 12,8 <Brasil 58 25 17>
Portugal 12,7 Ll gl 1 2
Canada 12,0 ———
Japao 11.3
Holanda 11,3
Italia 11.2
Reino Unido 10,6

Estados Unidos 10,5




POSTHARVEST TECHNOLOGY

CHANGES IN QUALITY OF GRAIN DURING
STORAGE

CHALLENGES: REDUCING LOSSES AND INCREASING QUALITY OF AGRICULTURAL
PRODUCTS

" " » o
Teor de umidade (% bas)
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EXPERIMENTAL AREA AND LABORATORY OF POSTHARVEST, PRE-
PROCESSING, DRYING AND STORAGE OF AGRICULTURAL
PRODUCTS
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EXPERIMENTAL AREA AND LABORATORY OF POSTHARVEST, PRE-
PROCESSING, DRYING AND STORAGE OF AGRICULTURAL
PRODUCTS
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PRE-PROCESSING AND QUALITY OF CORN AND SOYBEAN
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Figure 6. Water content (A), percentage of strange matter,
impurities, and fragments (B), percentage of damaged
grains (C), percentage of burnt, moldy, and sprouted grains
(D) in corn from different regions of Minas Gerais State
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INTRODUCKO

Pata melhore @ cualidede e resdimesto dos processcs
de secage € armazmmaments de gl de scie i
s impotarte o resilzaclo cma bos lmpes e
separado dos maeiss estanha, bepurens e
avariadcs da massa de grios. Pame este processo
ifzaense ma miquing de pré-limpezs qoe separam
8 produtos peles propriedades fiskcas, utliznds wm
conunto de peneires ¢ um sistema de ventlagho. Os
materiais elivinadus no rocesso de separe,do podem
chegar a 6% do tonal da massa de grios, « qual poderis
ser reutilizados como subpeodutos ne Iedistda de
siventos de crigem anival A comercalieao des
sbprodutos & uma pritics jb realzade na uridede
srmazenadora de Kb, porém & bexa cuaidede dos
materials ple em divida & reutiizaclo. O cbjetivo do
trabstho foi avelier & qualidade proteics e edrato
etbeeo da masse de grios separadon RO processo de
édmpers, pers reutifzagio como almestos pers
aniemais.

METODOLOGIA

Arlos tlisosse ma mbgaina de af & penein com
copacidade de 200 Yh. Forem peocessedes 168
tonelades de produtos, e quals forem separedos grlics
inteiros, quebrados, Fagmentados, fereics, pelkuies
vagemm, posira, gor um conjunto de peneires de 3 m, 3
wen @ vestiagdo. Forem amastiades apreaimadanmente
500 g de produto de cada ponts amostrado, formando
rna aemcalra composta ¢ rescesentativ o lote pers
avalagio de proteine bruts e extrato etéeo.

PRE-PROCESSAMENTO E QUALIDADE DE GRAOS DE SOJA
EM UNIDADE ARMAZENADORA
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Figira 1. Usidade armazenadors & & vista pardal do
sistemna de pré-processamento de grilos de sfa.
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CONSIDERACOES

Aatenaci dades

parte dos meterlals separados no processo de pré-
mpesa & valores beibos. Embora, & porcentagen de
froteine Beuta e extruno etérec foram menores nos
materisls de balu mase especifica, o glios pré
procesiedos em peneires de 9 men, 3 mm ¢ ventliaglo
podem sef rectiizados na formulaclo de ragBes
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DRYING AND STORAGE OF CORN GRAINS FOR ETHANOL
PRODUCTION IN BRAZIL
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ABSTRACT: T sim of the present zaearch was to evaluste the effects of drying sir tempersture and sterage

condifions wed in Brazil cn the quality of com grains (Zea mayr L) for ethanol production. The o perime
ign in 1 Ox212)factoial srmpement (drying i
60% RH 3nd cooled to 10 °C/ 40% RH v storage time of zero 2nd six manths). The

3 completely randomized desi
ambient storage conditions of 23 °C/

it was st gp in
temperatures of 80, 100 and 120 °C vs.

corm grains were harvested with a waker conteat of [£0% (w.h). Then, they were dried in a coavection/foroed-2ir oven 2t
St eroperaes, ] water oot reached 126 (). Afe tht, e s were st wis conclndd tha e
increase in drying air Eemperatur reduced lipid content and starc

pe under refrigeraion st 10 °C was favorable for the maimenance of ipid kvels (+2), starch

pims.
{6%) s ool yld (351 s of i, Ths,consringprodac
°C. and storage musst be performed under refrigeraied 2ir up o 10 °C for quality
therefore, increased ethanol production in the industy.

be dried 1 2ir Emperatues @ to 80
asarans of maize grains in the dry season and,

h perueniape, decreasing ethanol yield 1o 3874 L ton n[

ion conditions and weather in Brazil lmn)s\mld

KEYWORDS: Biofoels. Industry. Production. Zea mays L

INTRODUCTION

Maize (Zea mays L) is grown worldwide. It
is native to Central America and its economic
importance is evidencad by the various forms of
use, whether in animal or human consumption
(FAO, 2012). Brazil is among the thee laupest
producers of maize, having produced 72 million
tonnes in the last harvest (ABIMILHO, 2014).
Given Bruzifs huge productive capacity, quality
products have 1o be offered to the mariet; therefor,
the practices adopted from harvest to storage have to
be the most aequate and safe in order to avoid
fosses and pmserve the products properties
(CORADI et al, 2015). Only 15% of the world
production of maize is intended for human
consumption while the other 85% is intended for
xnml feed, ie. animal nutrition accounts for the

at demand for maize, as it is a traditional energy
oty offormiatons (FAO, 2012,

With the advent of flexibe fuel engines. an
innovative technology introduced in 2003, and the
growth of Brazifs automobile industry, the scenario
has changed: ethanol hecame an mﬁs]l-nsibk
product in the fuel market in Bruzil, despite the
constant price fluctuations faced by the alcobol
indu consumers in periods of harvest and
fallow, respectively (GOLDEMBERG et al, 2008).

Concomitantly, the incorporation of new aeas for
production of enerpy from agriculture has occurred
without compeition against food farming. Them is
great avaitability of land with degraded pastures,
where the inclusion of supar cane can also benefit
cattle farmers by increasing the profitability of their
farms and improving soil fertilty (GOLDEMBERG
etal, 2008).

Brazil and the Unied States are world
feadkrs in ethanol production (HETTINGA et al,
2009 Worid production of ethanol i
approximately 1.5 million  gatlons.  Brazil
accounked for 333% of this volume, producing
alcohol from sugarcane, while the United States
have produced 363% from maize (FAO. 2012
DINNEEN, 2015) In spite of instabilites
following the path of technological innovation, |Ie
supar cane industry has introduced, into the
Brazitian market, ethanol produced from industrial
processing of maize. However, thee are some
concerns that could influence’ the decision to
implement, in Brwit, a production unit of ethanoi
based on maize prains. For example. the post-
harvest sector, precisely the drying and stocage of
griins, bocause maize is & crop produced in two
seasons of the year and, therefore, _grains would
need 10 be stored in order to meet the demands of
ethanol production.
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Figure 2. Variation in the percentage of desorbed and absorbed water x electrical conductivity in grains of
conventional corn hybrid AG 1051, during the drying and moistening processes: (A, D) T 80 °C; (B, E) T 100 °C;
(C, B T120:2C
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DRYING AND WETTING CORN GRAIN IN STORAGE X DIFFERENT VARIETIES

A Temperatura 80°C C. Temperatura 120°C
40 350 60 350 70 450
B. Temperatura 100°C N L
ot R
35 T @ b [ 404
y 300 550 e ¢ 300 o 60 e 5
R P o e . " %50
04 e e e e | L ¢ »...
» 20 5 o 205 50 5
€ * 2g® 28 0
3 208 = 008 540 20 8
g 20 3 E 30 8 g k]
ﬁ 150§ ﬁ 150§ ﬁ 30 200;
b 250 23 150 2
S >3 > >
210 100 £9 100 =) 20 =
< 35 < 5 < 100 ©
5 10 g £
; [I 50§ 03 10 % O
0 0 0 0 0 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
Tempo de secagem (min) Tempo de secagem (min) Tempo de secagem (min)
E=Porcentagem de dqua dessorvida - Milho convencional* N Porcentagem de dgua dessorvida - Milho transgénico*  E==3 Porcentagem de 4gua dessorvida - Milho convencional* S Porcentagem de dgua dessorvida - Milho transgénico*  E==3 Porcentagem de &qua dessorvida - Milho convencional* HEEEE Porcentagem de dgua dessorvida - Milho transgénico*
+=-# -+ Condutividade elétrica - Milho convencional* —&— Condutividade elétrica - Milho transgénico* +=-#-+ Condutividade elétrica - Milho convencional* —H=— Condutividade elétrica - Milho transgénico* +=-#-+ Condutividade elétrica - Milho convencional* —&— Condutividade elétrica - Milho transgénico*
F. Temperatura 120°C
D. Temperatura80°C E. Temperatura 100°C 45 400
35 350 5 450
. N , 4 0 2
g ~ 4‘5 - e, C
3 e . 0 g J— R - —‘ § 0]
o)) o] R €
o - o 4 250 - L S e o
* 5 LA : Eg 3 ¢ [0)
25 » Ko gp | ¢ W ¥ RS 250 2
~ | e n W e
g o ig - MY 5y5 g
9 5 2 200 £
2 3 225 £ 8 )
o T 0 200 © o 150 ©
215 © e}
gt R E g 51 s
pt T o 150 T < 100 5
21 032 315 2 1 3
< 3 < 100 3 S
TC; 1 g 05 5 O
05 50
O s 0° 0
0 0 0 0 0 20 40 60 80 100 120
0 20 40 60 80 100 120 0 2 40 60 80 100 120 Tempo de umedecimento (min)
Tempo de umedecimento (min) Tempo de umedecimento (min) =3 porcentagem de 4gua absorvida -Milho convencional* NS Porcentagem de 4gua absorvida - Milho transgénico*
=3 Porcentagem de 4gua absorvida - Milho convencional* N Porcentagem de agua absorvida - Milho transgénico* B3 Porcentagem de agua absorvida - Milho convencional* M Porcentagem de dgua absorvida - Milho transgénico*  ***#** Condutividade elétrica - Milho convencional* —8— Condutividade elétrica - Milho transgénico*

++#=* Condutividade elétrica - Milho convencional* —#— Condutividade elétrica - Milho transgénico* ++#=* Condutividade elétrica - Milho convencional* —#— Condutividade elétrica - Milho transgénico*



Table 2. Alterations in the physical mass of corn grains stored under different forms and storage times.

2 Whole corn Cracked corn Normal corn
Qriginal Articke Time (months) Time (months) Time (months)

Storage Zero Three Six Zero Three Six Zero Three Six

/IW AVES D% HIORAGE O CORN CRATINFOR THE CONDIT Airtigh 16.25aA  GG6IDB  6547aB 53'5’23 (%)25 68bC  GA.0GbB  46.16aA  66.94bcB  66.38bB
~ irtight .23 X K 3 2. . . e ;
~—— OF THE BRAZILIAN CERRADO Bag 4625aA  65.82abB  65.87aB  4424aA  61.55aC  58.97aB  46.16aA  67.96cC  66.49bB
Non-aerated 4625aA  66.59bB  66.16aB  4424aA  64.35bB  6396bB  46.16aA  65.98abB  67.10bB
ALTERNATIVAS DE ARMAZENAGEM DE GRAOS DE MILHO PARA AS Aerated 46.25aA _ 64.91aB _ 65.15aB _ 44.24aA  61.55aB _ 60.45aB _ 46.16aA _ 65.20aB __ 64.03aB
~ Bulk density apparent (kg m~)*
CONDICOES DO CERRADO BRASILEIRO Airtight 750aA  790bB  810cC _ 740aA  760dB _ 770dC _ 760aA _ 770aB _ 800cC
1 i s Bag 750aA 790bB  810cC  740aC  690aA  700aB  760aA  780bB  810dC
Pasie Carteri CORADE ; Lucas Jandrey CAMILO ; Bernanda Franca da CONHA'; Non-aerated 750aA  780aB  790aC  740aA  750cB  750¢cC  760aA  770aB  790bC
Taisa Lopes Lacerda PEREIRA™: Charline Zaratin ALVES Aerated 750aA  780aB ___ 800bC _ 740aB __ 730bA__ 730bA 760 aA 770aB __ 770aB
1. Profiessce, PhDD.. Usinersidade Federal de Mato Grose do Sut - UPMS. (hapato do Sut, MS, Brasil. paulocoradi @ yaboo com b, Thousand kemel weight (2)°
2 Undergraduated Sesdeat, Usnersidade Federal de Mato Grosso do Su-UPMS. Chapadio do Sut. M8, Brait e

oy ow 10 S SR, TRmymei o Sl irtight 208aB  300cB  280bA  220aB  216cA  220bB  291aA _ 295bB 289 bA
AT Ty 5 Tem— Vo Bag 298aA  305bB  298cA  220aC  150bB  140aA  291aA  300cB  295bA
BSTRACT: y ; oo - G Non-aerated 298aB  299aB  294aA  220aB  234dA  230cA  291aA  301cB  300cB
= T2 T stwnge ok gyako it Svchimical oty Bk o Wt iy et i g oy o 298aA  312dB 294aA  220aC_ 125aA  143aB  291aC_ 283aB  272aA

and regulates the supply of raw material for food production. For this mason, the objective of this study was 1o evaluate the

*Means followed by the capital letter in the line for each storage time and lowercase in the column for each storage form, do not differ

different forms of storape (aerated silo, non-2erated silo, silo bags and xirtight) of grains produaed in the Brazilian aerrado,
over Bme (aero, three and sx moaths), for different physical qualities of maize {(normal graing whole grains and broken
grains). The research was conducted at the Federal University of Mato Grosso do Sul (UFMS), Chapadio do Sul Campas
(CPCS), Grain Postharvest Laboratory. To determine the physical-chemical quality and the physical properties of grains
over six months, samples were taken from the stored lots Analysix of variance and companson of means by Tukey's test

at 5% probability.

Table 3. Physical quality of corn grains stored under different forms and storage conditions.

were conducked at 5% probability. The six-month storage time was the main factor contributing to the reduction of the Whole corn Cracked corn Normal corn
quality of maize grains. Storage alernatives with semation, non-asration, bags and airtight envi t did ot § £l " Time (months) Time (months) Time (months)
the ph_vs{nl properties of maix grains The bro.h:n maize grains showed the worst physical and chemical gghty during Storage Zero Three Six Zero Three Six Zero Three Six
storzge time, while the hatch of whole com grains differ in guality during storage It was concluded that airtight storage Electrical conductivity (uS cm' g )
:.::gw in acrated silos were the conditions that best peserved the physical and chemical quality of maize grains over Afrtight Tia2A 1335C 138 aB 678 aC 311 aB 18 2A T69aB T61aB 150 2A
Bag 114 aA 133aB 145bC 678 aB 658bA  781bC 169 aB 156 aA 167 bB
= < 7 : ; Non-aerated 114 aA 157 ¢cB 209 cC 678 aC 351aA  466¢B 169 aA 170 cA 168 bA
'WORDS: w ntent. . Cermado Ambi W/
v i Comit, . e s e Aerated 1142A  335dB  329dB  678aA  955cB 961dB  169aA  317dB _ 429¢cC
i g s Germination (%)*
INTRODUCTION of rvation strategy (ALENCAR et al., 2011).
Tha mi vt Vv o i i e ey ATt 9750aA  9850DA  US50DA  4050aA 5400dC 3950cB 8750aA 9730bC 95.000B
warldwide, and the Midwest Topion i (e main  emvirommental conditiom Although fe method ~ Noneraed  97.50aB  9600bB  9400aA 4050aB  3750bA 4450dB  §7.50aA 9500aB  95.00bB
Aerated 97.50aB _ 92.00aA  93.50aA  4050aC _ 08.00aB _ 05.50aA 87.50aC _ 44.50aB _ 21.00 aA

producer. Maize is the second most produced grain

chosen for grain storage is @mportant proper

*Means followed by the capital letter in the line for each storage time and lowercase in the column for each storage form, do not differ

in Brazil, second only to soybeans (FAO, 2012).
However, it & known thal quantitative and
qualitative losses of extremely variable magnitude

management of the operation should be performed
strictly.
The main factors that affect grain quality

at 5% probability.
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occur both at the harvest and in all stages of post- during storage are emperature and water conient, l; A 10asm e —"

harvest system, transport, handling, drying, storage, and they are related to the breathing of the product - S S4B goon To0rs g

processing, marketing and endpoints distribution to and the presence of microorganisms (CORADI et 5° § s08An 9024 o100
consumers. In Brazil, losses in the stages of post- al., 2011). During (bulk) storage, prains are subject g6 £y _— |ion
harvest of grains range between 25 and 30% of what 1o changes in ambient temperature which, combined i E] .

is produced (FAQ, 2012). After the com grain with waker content of the prains, have a direct 2

harvest will be sold, or el stored for a period of inflience on the occumence of insects and o 7

time, seeking beter market conditicas for microorganisms (SANTOS et al, 2012). For better o PR—— e el Tme (months)

marketing.

During storage, it is essential to maintain the
quality characteristics of maize grains and minimize
quantitative and qualitative losses, as well as choose
the best alemative for storape conditions, according
to the mgion and the producer capitalization

efficacy in bulk storage, it is ecommended to install
a thermometry and aeration system for control of
grain mass emperature, thereby cooling the product
and mducing the nisks of growth and maltiplication
of microorganisms and msect pests.

Com storage in sacks in conventional

B Whole com ENormal com BCracked com BWhole com O Normalcom MCracked com

1
Lo

10.148b
10

9.08Ab g 02Ap

Crude protein (%)
°

877Ba 8.79Ba
(ANTUNES et a1, 2011). warehouses can be successfully used provided that =
Deterioration of the grains is a natural and the stonng structures meet the minimum 8
inevitable process of physical disruption and loss of requirements. Com mast be dry (13 to 13.5%
physiological capacity; however, it can be controled, moisture) and there mast be good ventilation in the < e S
Time (months)

and this is the essence of storage, which is one type

structure. The floar should be concreted and

Reaeived: 250215
Acceped: 2WIVIS

Biasci. )., Uberlindia, v. 32, o |, p. 29-40, Jan/Feb. 2016

@Whole com EINormal com MCracked com

*Means followed by the capital letter in the line for each storage time and lowercase in the column for each corn type, do not differ at

5% probability

Figure 2. Determination of crude protein (%) in maize stored: aerated (A), non-aerated (B); conventional in bags (C),
airtight storage (D).
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DRYING AND STORING SOYBEAN AND SUNFLOWERS GRAINS X
OIL AND QUALITY YIELD

Table 4. Average results for o1l yield (%) in soybean after drying
(12% w.b.) at different temperatures
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o — Temperature air Initial moisture Initial motsnure content

ing (°C) ™ content 25% w.b) ™
Yield and acidity indices of sunflower and soybean oils in function drvxng ) (19% wb.) N (&% )
ain drying and storage —=

[ [ JE—
75 1537 15.73
Paulo Carteri Coradi", Alex Eduardo Marchi de Souza? and Monica Cristina Rezende Zuffo g = (=
> 90 15.59 1541
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ABSTRACT. The aim of this study was to identify the best conditions for drying and storing soybeans . . - e o - - . - -

and sunflower grains to maintain their quality. In the first experiment, the soybeans were found to have Coefficient vanaton ( -'o} = 14.67. NS = not :Lgnﬁczm.
initial moisture contents of 25 and 19% (w.b.) at different drying air temperatures (75, 90, 105, and 120°C).

In the second step, the soybeans were evaluated after they were stored in paper bags and plastic
polyethylene at temperatures of 3, 10 and 23°C for six months. In the third experiment, sunflower grains
were tested after exposure to drying air temperatures of 45, 55, 65, and 75°C. and under storage conditions

of 25°C and 50%, 20°C and 60%, 30°C and 40% RH over six months in paper bags and raffia. Drying the ‘_}‘ .- TT—,——
sunflower seeds at 45°C and storing them at 30°C and 40% RH led to higher oil yields and lower acid b 2 n
numbers. The oil that was extracted from the acid number was higher for soybean grains that were dried o] \\
down from initial concentrations of 25% water at a drying air temperature of 120°C. The air temperature in < \
storage at 3°C favored for yield and reduction of the soybean oil acidity. “:] <.l \\
Keywords: postharvest, processing and quality. & 2,04 (A) N\
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Figure 4. Extracted oil acid value of soybeans after the drying

process in different initial moisture content of the grains and
Figure 2. Evaluaton of oil extracted from the acid value of drying air temperature (A). Extracted oil acid value of soybeans,

sunflower grains after drying with different air temperatures. along the process for drying air temperature of 120°C (B). 18
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ABSTRACT: This study aimed to evaluate the effect of air-drying temperature and initial moisture
content on volume shrinkage. physical quality and oil extraction yield of soybean grains. The grains
used in this experiment were harvested at two distinct moisture levels of 19 and 25%. Then, these
grains were taken to dryness at three different air temperatures of 75 °C. 90 °C and 105 °C. in a forced
circulation convection oven of the air. The results showed a drying time reduction with increasing air
temperatures. Regarding volume shrinkage. moisture content reductions influenced grain volume and
the Rahman's model was the one that best fit the data. Moreover. the higher the air temperature, the
greater the effects on soybean grain shrinkage and physical quality. By grain volume reduction
effected on oil yield. major impacts were observed when assessing grain initial moisture content were
higher. Furthermore. the temperature of 105°C and an initial moisture content of 25% were the factors
that most affected soybean grain quality. however not affecting oil extraction yield.

KEY WORDS: extraction. performance. processing.

INTRODUCTION

Brazilian agriculture has a high yield potential that increases each year. In 2012/ 2013, there
was a record of 53.27 million hectares being grown. One of the crops that has most contributed to
such growing trend is soybean (Glycine max (L.) Merrill). The average yield of this crop have
increased due to technology breakthroughs and increased acreage. Some areas of the Brazilian
Cerrado which have been used for cattle rearing are being converted into soybean fields (CONAB.
2013). Furthermore, soybean yields in 2013/ 2014 season reached 3.056 kg ha™. being 356 kg ha™
higher than the previous season (2,700 kg ha™') (CONAB, 2013).

Mostly. soybean grains are harvested at high moisture levels, from 16% to 25%. which becomes
inappropriate for storage since such levels make grains most susceptible to infections by fungi or
other microorganisms. thereby reducing their quality. For storing and selling. moisture content of
soybeans must not exceed 14%. or even 12%, because it would improve storage quality. Therefore,
drying process is extremely important; however. it may damage grains for changing their physical
properties or even causing direct damage thereto (RESENDE et al.. 2010: NIAMNUY et al., 2011;
SOUSA et al.. 2011; CORADI et al. 2014a). Even though the mechanical drying of soybeans can
anticipate harvest. the high air temperatures involved in such process may cause biochemical changes
in the product, affecting its quality.

The drying process accelerates the loss of water in grains but may be damaging to the cell
structure thereof. leading to a change in shape and decrease in size of the tissue (CORREA et al..
2010;: GONELI et al., 2011; NIAMNUY et al.. 2012; CORADI et al.. 2014b). For GONELI et al.
(2011). grain volume shrinkage derives from a decrease in tension within the cells as water is removed
whilst the drying process continues. On the other side. size reductions of plant products by drying
process are not only related to loss of water, the process conditions also have great influence on
product size and format (CORREA et al.. 2010; ULLMANN, et al., 2010; GONELI et al., 2011;

! Federal University of Santa Maria (UFMS), Campus of Cachoeira do Sul (CS)/Cachoeira do Sul - RS, Brazil
?Federal University of Mato Grosso do Sul (UFMS), Campus of Chapadio do Sul - RS, Brazil.
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T g (dimen s onless)

0.18 0.17 014 0.12 010 025 022 0.18 014 010
Water content (decimal, db.) Water content (decinal, d.b))

FIGURE 2. Volumetric shrinkage of soybeans during drying at different air temperatures and initial
moisture content of 19% (w.b.) (A) and 25% (w.b.) (B) with the model of Rahman.

TABLE 4. Electrical conductivity test (uS cm’g?) in soybeans grains with different drying
temperatures and initial water content.

Temperature of air drying (°C) Initial water content (19% w.b.) Initial water content (25% w.b.)
75 396.17a A 4093 b B
90 41294a A 42330a A
105 471.79b A 45796ab A

Means followed by the lower case letter in the column. for each temperature of the drying air. upper lines for each water content was
not significantly different at 1% probability.

TABLE 6. Oil yield (%) in soybeans grains after drying at different temperatures.

Temperature of air drying (°C) Average
75 1537 a
920 15.59a
105 17.20 a

Means followed by the lower case letter in the column, for each temperature of the drying air was not significantly different at 1%
probability.

TABLE 7. Oil yield (%) in soybeans grains with different initial water contents after drying.

Initial water content (% w.b.) Average
19 15.73 a
25 16.37 a

Means followed by the lower case letter in the column, for each temperature of the drying air was not significantly different at 1%
probability.
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Table 1. Sunflower seed germination (%) according to the drying air temp and storage cond for each type of packaging and storage time.
Storage time Packing Storage Temperature of the drying air
(months) condifions 45°C s5°C 65°C 75°C
hitp:/fdx.aol.org/10.12661/pap.2015.005 0 - 100a 4b 78d 84c
( 20°C/60% 96Aa 82Bb 82Cb 86 Bb
Effects of drying and storage conditions in e cme L e ke ——
: 3 30°C/40% 96 Ab 100 Aa 96 Ab 92 Ac
the quality of sunflower seeds 20°CI00% s1ab 1042 s64b %6ab
Efeitos das condicoes de secagem e armazenamento na Fermeable zec/sot $64a o608 904 9642
% 4 2 g 30°C/40% 0Ba 0Ca 0Ba 0Ba
qualidade de sementes de girassol 20°C 60% 19 8e J0Ac e B
Impermeable 25°C/50% 22Ab 17Bc 30Ca 28Ca
Paule Carteri Coradi® *, Carlos Henrique Portela Fernandes’, Cayton Cerqueira Peralta’, Taisa 6 30°C/40% 14Cc 0cCd 37Bb 45Aa
tacards Fureia 20°C/ 60% 12Bb $Bc 19Ba 214a
Permeable 25°C/50% 32Aa 32Aa 26 Ab 0Ba
30°C/40% 0Ca 0Ca 0Ca 0Ba

ABSTRACT: The wviability of seeds passing
through the appropriate conditions of harvest and
post -harvest storage and the step. The objective
of this study was to evaluate the physiological
potential of sunflower seeds under different storage
conditions (25 °C and 50%, 20 °C and 60%,
30°C and 40% RH air) using different packages

RESUMO: A vigbilidade das sementes passa pelas
di¢8es adequadas de colheita ¢ pés-colhei
como a étapa de armaenamento. O objetivo deste
trabalho foi avaliar o potencial fisiolégico das
sementes de girassol sob diferentes condigdes de
amazenamento (25 °C e 50%, 20°C e 60%, 30°Ce

(permeszble and impermeable). Physiol al
assessments were carried seeds in zero, three
and six months of storage times and analyzed by
the average test were compared by Tukey test at
5% probability. Under the conditions of 20 °C
and 60% RH, and 25 °C and 50% RH in air and
impermesable packaging obtained the best quality

Means followed by the capital Jetter in the column for each storage condition and Jower lines for each tamperature of the drying air. do no¢ differ at 5% probabality.

Coefiicient of varation (CV) = 5.23%.

Table 8. Determination of electrical conductivity in sunflower seeds (uS em™ g?) as a function of
drying air temperature and storage time for each type of packaging and storage condition

results. The physiologicalp 1of
seeds was affected by drying and

storage conditions. The drying air temperamre
above 45 °C negatively affected the quality of

packaging not guaranteed the quality of sunfl
seeds during storage. The quality of siumflower seeds
stored up time of three months was negatively
affected. The conditions of 20 °C and 60% RH
air were more favorable for the preservation of
physiological quality of sunflower seed during
the storage time.

KEYWORDS: Conservation, Helianthus annus
L.. quality.

40 de UR do ar) utilizando dif balag Storage time Storage Temperature of the drying air
(permedvets & impermadivess). As avatingd (months) Packing conditions 45°C 55°C 65°C 75 °C
mw;_w‘;:‘mwf:’"m o 0 - 111.5Bc  130.6Aa 123.0Ab 111.7 Ac
it 6 2 5 3 Impermeable 20°C/60% 102.8 Cec 109.6 Bb 109.3Cb 1134 Aa
Z:j;;;ﬁ'“ﬁ‘;‘;';jf‘".’"‘f’“- Ry d"lf‘."o 6 20°C/60%  1341Aa  1099Bd  1166bc 1152 Ab
de 20°C ¢ 60% UR e de 25 °C ¢ 50% de UR do ar. 0 - 111.5 Bc 130.6 Aa 123.0Ab 111.7Cc
para as embalagens impermedveis obir 3 Permeable 20°C/60% 1192 Ab  120.5Bb 110.6 Bc  199.9 Aa
os melhores Itados de qualidade. O p ! 6 20 °C/ 60% 99.9 Cc 107.6 Cb 1048 Cc 117.5Ba
P fisiolégico das de girazsol foi afetado 0 - 1115Ac 130.6Aa 123.0Ab 111.7Bc
5‘:’ :;"""”””:"f‘o"’l’"’:‘““’g‘"'”;"fg‘:; 3 Impermeable 25°C/50%  113.6Aa  100.7Cc 105.6Cc  108.6Ba
seeds. Dermesble and waterproof  secagem acima de 43 °C:;f>un¢gnmamenua 6 25°C/50% 107.8 Cc 124.2 Bb 142.8 Aa 1234 Ab
tidade das de ol s eabalamms 0 - 111.5Bc  130.6Aa 123.0Ab 111.7Bc
permedveis ¢ impermedveis ndo garantiram a 3 Permeable 25°C/50% 1083Cb 99.6 Cc 1103Cb 124.6 Aa
lidade daz de gn | ao longo do 6 25°C/50% 122.6 Aa 109.8 Bc 116.6Bb 0.0 Cd
an 4 qualidade das de 0 - 111.5Bc  130.6Ca 123.0Bb 111.7Cc
Sirastol Grauvenacis acimd do lempp o ks 3 Impermeable 30°C/40%  106.6Cc 1554Ba  137.5Ab  144.0 Ab
eyl ‘:”;f:’m;‘:’:f:f;;::ﬁ:; 6 30°C/40%  135.7Ab  2263Aa 1023 Cc 1410 Ab
Javordveis para a conservagdo da gualidade 0 - 111.5 Ce 130.6Ca  123.0Cb 111.7Cc
Pioloeico, dds cementis 46 giassol 06 JonEo 3 Permeable 30°C/40%  200.0Ba 200.0Ba 200.0Ba 200.0 Ba
do tempo de armazenamento. 6 30 °C/ 40% 3463 Ac  376.0Ab 432.0Aa 349.7 Ac
PALAVRAS-CHAVE: Conservagdo, Helianthus Means followed by the capital letter in the column for each storage time and lower lines for each temperature of
annus L., qualidade. the drying air; do not differ at 5% probability. Coefficient of variation (CV) = 4.35%.
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RESUMO

Objetivou-s2 avaliar os efeitos da temperamura do ar de secagem (80, 100 e 120°C) ea
redugdo dos teores de agua na qualidade fisica e fisico-quimica de graos de milho (Zea mays
L) em um secador de fluxo mistos operando de forma continua. O delineamento experimental
foi inteiramente casualizado, em esquema fatorial (7x3) (teores de agua X temperaturas de
secagem). A redugdo dos teores de agua associados @0 aumento da temperatura do ar de
secagem reduziu o comprmento, a largura, a espesswra, o volume, a esfericidade e a
circularidade dos grios de milho. Os indices de acidez e a porcentagem de cinzas sumentaram
com a redugdo dos teores de agua, nio havendo diferencas entre as temperaturas do ar de
secagem. A diminuig3o dos teores de dzua com o aumento da temperatura do ar de secagem
aumentou 2 condutividade elétrica e reduziu a germinagio dos graos, ndo havendo diferenca
entre as temperamras de 100 e 120 °C. Concluiu-se que, o processo de secagem continua em
secadores de fluxo misto de ar e produto na temperatura do ar de até 80 °C, n3o afeton
negativamente a qualidade fisica e fisico-quimica dos gr3os de milho.

Palavras-chave: Armazenamento, qualidade, Zea mays L.
DRYING CLOSED CORN GRAIN DRYER FLOW IN A COMMERCIAL MIXED
ABSTRACT

The objective was to evaluate the effects of drying air temperature (80, 100 and 120
°C) and falling water levels in physical and physicochemical quality of grams of maize (Zea
mays L) in a dryer flow mixed operating of continuous form. The experimental desizn was
completely randomized in a factorial scheme (7x3) (water content x drying temperatures). The
reduction of the water content associated with the increased temperature of the drying air
reduced length, width, thickness, volume, sphericity and roundness of com grains. The acid
values and the percentage of ash increased with the reduction of water levels, with no
differences between the drying air temperatures. The decrease of the water comtent by
increasing the drying air temperature increased electrical conductivity and reduced the
germinaton of grains, with no difference between the temperatures of 100 and 120 °C. It was
concluded that the drying process is continmously mixed flow of air and product dryers in the
air temperatures at 80 °C in not affected the physical and physical-chemical quality of the
com grains.

Keywords: Storage, quality, Zea mays L.

paulocoradi@nvahoo.com br
14

1
)

& & 8

CE (uS em!

v
9

¥=3,0675% =217
T R=08733 A
—y=2,4443x+ 24,650
R*=0.7136

. ¥=11088%+ 24.136

0181l om ) .
35 R*=0,1811
~~~~~~~ el
09 —
25 .
20
18 17 16 15 14 13 12
Teordedgua (%abu)
s 80°C * 100°C = 120°C
—- Linear (80 °C) Linear (100 °C) — Linear (120 °C)

- B.
45
o+
=35
. y=-OT01E = 2616
< 30 T ORE=0318
3 s —y= 60946 < 37616
x RE=07%7
g X - =082 + 3618
L — x=nd
° -
s —, .
18 17 16 15 14 B 2
Teorde dzua (%6 ba)

s 80°C * 100°C = 120°C
—— Linear (80 °C) —— Linear (100 °C) — Linear (120 °C)

Figura 4. Avaliacdo da condutividade elétrica (A) e germinacdo (B) dos grdaos de milho
submetidos a diferentes temperaturas do ar e teores de agua de secagem, (b.u.) — base imida.

Acidez (mg NaOH g')
or

3.0 14
5 14
29 e
28 =13
g2
7 212 e
— § 1 = < _y=OBHE 1027 y=0Ee - L0lls
? - y=005TIx #2379 i = R=081%2 Rz 0351
RE=08801 oL ey 200846 + 10057
—— . ey 00554 24286 10 Rz 09626
24 RE=05095 10
5 09 . . ;
2 2
18 17 16 15 14 13 1 16 Dl I 13 2
Teor de dgma (% bu) Teorde3gm (%bu)
4 80°C * 100°C = 120°C + 80°C ¢ 100°C = 120°C
-—Linear (80 °C) —— Linear (100 °C) —— Linear (120 °C) —~ Linear (80 °C) Linear (100 °C) Linear (120°C)
92
g 1) €:
g
g 88
£ y=-0,05%6 = 80114 ——
g84 R =0.007 " . *
= g |—y=0m814 + 89157 _y=0105% - 80114 .
v RE=07827 R*=05096
8.0
18 17 16 15 14 13 2
Teordeagua (% b.u)
4 80°C * 100°C = 120°C
=== Linear (80 °C) Linear (100 °C) Linear (120 °C)

Figura §

. Avaliacdo do indice de acidez (A). cinzas (B) e proteina bruta (C) dos grdos de

milho submetidos a diferentes temperaturas do ar e teores de agua de secagem. (b.u.) — base
umida.

21



Cémara de secagem

Ventilador
Cémara de expansdo de ar ,
P . 2 3 Células de secagem
Ponto superior de
amostragem d B
Ya,
Termopar p: ":’\.‘“«.%
—_— \h‘ 1y
temperatura do e se \ ",
"\ @ ©
Mg
o b & Ponto médio de amostragem
Resisténcias
elétricas
) s
Ponto inferior de amostragem
Camarade L -
[
reducéo de ar " - ’7:' I
LT bos
P hy Oy
LT LT
i "1 N L) .
Ponto 1: A= 0,437, V= 0,78 ms™, Ty = temp. ar amb. (~23 °C) - "
Ponto 2: A= 0,75 m?, V,, = 0,44 ms™, T, = temp. ar amb. (~23 °C) W
Ponto 2: temperatura resisténcia elétrica (Tresq) = 96, 106 € 116 (°C) %, g,
Ponto 3: A= 0,18 T, Vi, = 1,00 m's™, Ty = 30, 40 € 50 (°C) (d)
Ponto 4: A= 1,78 m?, V= 0,19 ms™, T, =30, 40 €50 (°C)
Ponto 5: A= 0,79 ¥, V= 0,42 ms™, T, =30, 40 50 (°C)
Plenum

Development of drying system

4

22



i ¥ o 40°C 50°C

DOI: hitp://de.dot org/10.1590/1207- 1929/ agriambl v20np385-392

Adjustment of mathematical models and quality

of soybean grains in the drying with high temperatures
Paulo C. Corady’, Carlos H. P. Fernandes' & Jean C. Helmich®

ISSN 1807-1929

Revista Brasileira de Engenharia Agricola e Ambiental

%20, n.4, p.385.392, 2016

agramb Campina Grande, PB, UAEA/UFCG - hetp//www.agriambt com be

3
96.91
94.79
—

92.66 112.71
90.54 110.58
54 l 10545

3a) Temperature

la) Temperature 2a) Temperature

30°C 40°C 50°C

0,03 . 0,02 0,02
0,02 0,01 0,01
0,00 . 0,00 0,00
0,00 | 0,00 0,00

l 0,00

2e) Linha de corrente 3e) L|nha de corrente

le) Linha de
corrente

30°C

30.26

—

1c) Pressure

3c) Pressure

2c) Pressure

! Universicade Foderal de Mato Grosso o Sul. Chapadio co Sul, MS. E-mal: pasia coradiesstma be (COrmsponding auBor); CR AL ghotmat.com;

Jeancarioaemichhotmat. com
Key words: ABSTRACT
dimensiontng Th
optimtzation and the drying air temperatures ca drying kinetics and gratn qualty, and find the best
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"Cmdw:xrccnumoﬂ?&(d.b.). at higher temperatures (above 105
“C) and higher isttal water content (25% d b.) also increases the amount of energy (3894.57
kJ kg ). Le., the 1sosteric heat of desorption necessary 1o perform the process. Drytng air
temperature and diferent tnittal motsture contents affected the quality of soybean along
the drying time (clectrical conductivity of 54035 uS cm * g *); however, not affect the fnal
yteld of the ofl extracted from soybean grans (15.69%).
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(25x 10" m* s*) para a temperatura de 120 °C e teores de dgwa de 25% (b.s.). A secagem
dios grios de sofa cam temperataras mals devadas (actma de 105 C) e com mator teor de
dgua tnictal (25% b.o) aumentou também a quantidade de energla (3894,57 ] kg, ou
sefa, o calor tsostérico de dessorgdo necessdrio para realtzar o processo. A temperatara do
ar de secagem & dos difereates teores de dgua nicial afeioa 3 qualidade dos grios de sofa
a0 longp do tempo de secagem (conduttvidade elétrica de 540,35 1S cm ' g¥), o entanto,
nio tinterfertu no rendimento de dleo fimal extraido dos grios de sofa (15,69%).
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Model

80 °C 100°C___ 120°C
R? (%)
RU -exp(-k-t) 9933 9967 98 70
RU =expl-k-t*) 99,81 9992 99,42
RU - expl-( k-t J) 99,81 99,92 99,42
RU =a-exp(-k-t) 99,48 9824 98,00
RU =acxp(-kt)+¢ 99.94 99,70 99.42
RU ﬂ.gxp(_ko.‘)-h.cxp(_kl.‘) 99 48 9824 9810
RU =a-exp(-k-t)+ (1-a)exp(-k-a-t) 99,80 99.83 98,56
RU +.’H¢bll 9979 9965 9987
RU =a-exp(- k-t)+b-exp(-ky ) +c-exp(-k; 1) 99,49 9524 9810
RU =a-exp(-k-t" )+ bt 99.96 99.94 99,99
RU - a-exp(-k-t)+(1-a)-exp(~k-b-t) 99.33 99.88 98.70
SE (decimal)

RU - exp(-k-t) 0,0366 00722 01535
RU = cxp(-k-t°) 0,0199 00137 00580
RU =ep(-( k-t F) 0,0199 00137 00580
RU =a-exp(-k-t) 00304 00602  0,1768
RU = aexp(-kt)+c 00831 00244 03817
RU =a-exp(-k, -t)+b-exp(-k; - t) 00330 0,0737 2500
RU “a-exp(-k-t)+(1-a)exp(-k-a-t) 00209 00206 00909
RU l+at-—bl) 0,0215 00301 00259
RU =a-exp(-k-t)+b-exp(=k, -t)+cexp(-k; 1) 0,0365 0,1042 02500
RU =a-exp(-k-t")+b-t 0.0116 00151 00078
RU=a-exp(-k-t)+(1-a) exp(-k-b-t) 0.0396 0,0196 02659
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Energy performance of grain dryer

Energy and mass balance in the drying process (start)

Grains Air
Pt Ui Pal Prms Ut P Qwater Ti Tt URi  URs RM: RM; (kg A Mdry air
kg) (%) (kgwater) (ko) (%) (kgwater) (kqwater) (°C) (°C) (%) (%) (kgkg) k¢! RM (kg dryair)
150.72 | 22 331584 11756 12 14.107 19.051| 10693 9844 50 70 1.22 1.093  0.126 151.2
150.72 | 12 18.0864 13263 12 15916 217041 10693 9844 50 70 1.22 1.093  0.126 17.225
Energy and mass balance in the drying process (final)
Air Dryer
Ex E1 eryair Ve3 Ma
T. UR. (kikg? (kJkg? Ei Ces t (kgdryair  (m*kg* Qu Cee (kg n
(°C) (%) dryair) dryair) AE (kidryair) __(kJkg®) (min) min?) dryair)  (m*h?Y)  (kIkg?})  water) (%)
30 80 3,050.972 853536 2,965.619 448,397.1| 2,975.03 | 23556 6.4184852 0.845 325 2353 17.12727 | 72.7685
30 80 3050972 853536 2965619 510832 | 33892 | 2683  6.4184852 0.845 325 2353  0.000000 | 0.0000

P,: total weight, U.: initial moisture, P_: water weight in the initial condition, P,:
weight of total dry matter, U;: Final water content, P_,: water weight for the final
condition of the drying process, Qq,,: total amount of water to be evaporated, A :
variation of the mixing ratio, R,,,: ratio of exhaust mixture Ry,;: air mixture ratio in the
initial condition, dry M,.: air mass total dry, T;: initial temperature drying air, T final
temperature of the drying air, UR: initial relative humidity drying, UR;: RH end of the
drying air.



Grains quality in the drying

Oil Yield (%) after drying

Chambers 30°C 40°C 50°C Initial
1 9.1806 76145 11.9091 155191
89136 7.7904 12.4291 15.3609
2 10.2325 10.8582 126211 155191
9.5503 10.9763 12.0572 15.3609
3 9.0180 14.0316 14.1795 155191
9.4142 14.7073 14.7600 15.3609
4 97186 13.2295 14.1413 155191
8.8342 12.6083 149981 15.3609
Germination of the grains (%) after drying
Chambers 30°C 40°C 50°C Inicial
1 86% 80% 70% 94%
80% 82% 2% 92%
2 80% 80% 78% 94%
82% 88% 2% 92%
3 86% 86% 2% 92%
86% 86% 2% 92%
4 86% 80% 78% 94%
86% 86% 76% 92% 25
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REAPROVEITATION OF RICE CASKS
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Application of Computational Fluid Dynamics (CFD) to a gas heater used
for the drying of agricultural products
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COMPUTATIONAL FLUID DYNAMICS (CFD) SIMULATING HEATED AIR FROM
WOOD BURNING INSIDE A POULTRIES BARN
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RICARDO B. VIGODERIS, ILDA DE F. F. TINOCO*

ABSTRACT: Animal welfare is essential for livestock yield gains, which has been ethically
Justifiable and socially acceptable. Thus, our research aimed to test computational fuid dynamics
model (CFD) to simulate heated air within a poultry bam. Data were simulated in CFD software
based on Navier-Stokes equations (geometry of 3 m x 6 m, considenng a symmetric mesh). As
boundary conditions, a temperature of 38°C was considered for walls where heating pipe outlets are,
to the west side, besides a heat flow of zero, in symmetry to the same side. As for the sides east,
south and north, walls were taken as isolated, ie heat flow equals to zero. The aviary heating
system did not achieve a homogeneous temperature distribution, heat flow, heated air pressure and
speed. Heated-air convection cells were spotted in the upper part of the building, being little used
for thermal comfort by the birds.

KEY WORDS: environment, animals, thenmal comfort, airflow.

INTRODUCTION

Brazilian poultry houses are often built without proper thermal insulation. In addition, heating
equipment, traditionally used mn initial rearing, such as pancake type heaters and fumaces, are
inefficient in terms of energy output, and may not provide an environment full of comfort as needed
for birds (VIGODERIS, 2006; ABREU & ABREU, 2011). Heated air dismbution into the interior
of aviaries usually occurs by thermal coavecton. OSORIO et al. (2012) stated that while selecting 2
heating system, besides cost, other factors should be considered as thermal power generation ability
and produced-air quality, which is set by temperature level and concentration of gases (CO and
COy).

Several heaters have been used in poultry houses, including turbo gas, infrared. high-pressure,
low-pressure, firrwood fumaces with preheated air, coal and firewood ones without air renewal

Heated-air distnbution is influenced by heatng system, bam building conditions, air

temperature and bumidity, facility insulation, ventilation system and stocking density
(VIGODERIS, 2006: CARVALHO et al., 2012; OSORIO et al, 2012).

In commercial poultry farms, traditional heating systems are regularly composed of pancake
heaters and gas furnaces, which have been proved to be flawed for proper brooder heating, mainly
in southern Brazil, resulting in temperatures below the comfort range for birds (VIGODERIS,
2006). The temperature bands claimed as comfort zone for broilers vary with animal age, among
which a range from 32 to 34°C is ideal for the first rearing week In contrast, during the second
week, this range drops to 28 and 32°C (VIGODERIS, 2006; MOURA et al,, 2010; JENTZSCH et
al., 2013).

The computational fluid dynamics (CFD) consists of a computer software that allows the

study of flow dynamics of fluids (liquid or gas), as experimental prototypes. This technology is
widely applied to simulate diverse processes, especially in certam feld areas as chemical industy,
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Tablel  Gramn quality parameters and incidences of stored-product mnsects. molds and mycotoxins in maize during

storage
Time Grain Air Relative Stored- Percent Kernel Molds Mycotoxins
product
(2009) Moisture  Temperature Humidity Inzects Infections cfulg Total Fumo- Deoxy-
(%) °C) (%) (No. (%) aflatoxin:  nisins nivalenol

insects/kg) (pph) (ppm) (ppm)

February 145 16 60 0 30 20+02x10° 0 0 0

March NA 26 60 1 70 50=0.1x10° 0 2 0

Apnl NA 26 50 2 NA 2220.0x10° 0 0 0

May NA 33 50 4 NA 25+02x10° 0 0 0

June NA 43 52 10 NA NA 0 0 0

July 135 50 59 18 80 4203 x10° 1 0 0

August 13.7 49 62 27 90 6.5=03x 10’ 2 0 1

NA: Data not available
28



Dry matter losses and quality of corn grains stored under different temperature and
relative humidity conditions
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LOSS OF DRY MATTER IN GRAIN CORN STORED UNDER DIFFERENT INTRODU(;AO
COND]T]ONS .‘\ND EFFECTS Ol\ QLTALITY No Brazi, tomou-ze prasca comum, N3z unidades armazenadoras, 3 aplicagSo de Indices 3 serem contab#izados como referentes 8 reducSo da massa de grios

durante o pericdc de armazenamento. Descontos de 3¢ 0,3% em massa, 30 mAs, independente do Spo de grio, das caracterizscas fisicas, do grau de infestacSo do
Produto e daz condigBes cimaticas iccals, eram feRos 3 titc de perda de matéria seca, tambem de *q g no inkio da décad ce 53,
3 existéncia ce 2cbras de produtos mino 3 granel) nas unidsdes onde tambem

ze aplicavam refengles, 3 titulo de Quedra tacrica de até 0,3% 30 més, 3iém dos descontos devide 8 redugSo natural no teor de AgUD curante 3 armazenagem, que pode
ou ndo ccomer. Isto evidenciou que, em studgles normaks de armazenagem 3 graned, dificimente 3 perda de materia zeca atingina 03 percentuals de descontos pre-

PERDA DE MATERIA SECA EM GRAOS DE MILHO ARMAZENADOS SOB Sibcedios” s, e FabSNe ebvarse Sl 3 5o ks S €3 Qe P o rko o o aierados e chmr: It 1
DIFERENTES CONDICOES E OS EFEITOS NA QUALIDADE G v iy S

MATERIAL E METODOS
O3 grios de mibo (Zea mays L.) foram armazenados em S3caria em CAMans com temperaturas e umidades relativas confroladas de |olcesu's 30 e 40%. No
1otal foram wizados 400C kg de milo, dividicos em quatro iotes de 1000 kg. Durante © periodc de do milho foram 3 umidade
2 e X e 2 tiva 0o ar interno, disrisments. Amozraz de miho e 200 foram coltadaz - © produto coletado fol
Paulo Carteri Coradi', Adilio Flauzino de Lacerda Filho, José Benicio Paes Chaves®, Thalita Oliveira Mota® mm:;m & gepois. retimde uma lmos::m:a“ﬂe mf:::a m;;iouqm e o com e s coaa .

'Campus Chapado do Sul, Federal University of Mato Grosso do Sul - UFMS - Chapadio do Sul — Brazil, O tecr ce 3gua Joz grioz em (% b.u) & determinado no selr de uakdade o fabrica de ragko, pelo MEDdo INdiretn, LHIZANGD o 3pareio medidor e umidade
portazl da marca Geole (G-800) apos ser Merido COM © M0 OACKY da estufy, reguiado 3 103 °C = 2 5C, durante 24 1 (Srasd, 2009). Determinacio da athvidade de
Fone: (0XX67) 3562-6320, paulo.coradi@ ufms.br 3gua %l realzada em equipamentoz TESTO 120, apropriado pora 3 medizc da stividade da 8gus, com coniroie de temperaturs 43z amostras %13z rum fome 3 25 5C

9 (Brasil, 2009). A lise de condutividade elewric: orSos de milmo %ot feka wiizando-ze © *Sistema de “Condutividade de 53" (Viera, 1934). A
*Department of A gricultural Engineering, Federal University of Vigosa (UFV), alacerda@ufv.br, S T ik i et s s e s i 5 st e e o Ve gl D 0 A
thalita.oliveira@ gmail.com expreszoz am (g em) (Erast, 200%). AvalacSo o3 germinaclo doz grioz de miRG % resizada peio teste pacrc ge quatro as
3&:pmm of Food chhnology, Federal Univcrsity of Vi(,‘osa (UFV), jbchaves@ufv.br 50 grioz para cada tratamento. As oz niveis ge CO2 foram moritorzados dlaraments. com © Suxfio de um analizador Agial do COZ. As ieturas de

concertragSo de CO2 foram tomadas dentro doz grics € 33 camaras de armazenaments (%) (Vogsi, 2002).

RESULTADOS E DISCUSSAOQ

Abstract o ’ - - 3

Y P =3 - . 5 ° * - >,
The corn is the most used raw materials in the diets of animals and also for human consumption. Thus, i : ) (N | ==m¥
this study aimed to evaluate the loss of dry matter of corn stored in climate chambers under different i , - . 141 1 . e e
conditions of temperature and relative humidity (10 °C and 90% RH, 30 °C and 40% RH). The Tl 0 i $ 2 .

experiment was conducted in the area of Pre-Processing and Storage of Agricultural Products, Federal
University of Vigosa, MG, Brazil. The grains of corn (Zea mays L. ) were stored in bags and chambers,
in a completely randomized factorial (2x2x5), two types of corn (quality and deteriorated), two
temperatures and relative humidity of storage (10% and 90 °C, 30 °C and 40%) and five storage times

FIGURA 3. Mazza especifica (kg m) de grios de
miho de quaicade e deterioradoz 30 longe do
condigles

tempo de armazenamento em diferentes

(zero, three, six, nine and twelve month). A total 4:000 kg of corn was used, divided into four lots of FIGURA 1. Comparaglo e materia Ge 3ec3 e fecres d2  FIGURA 2. Concentraglo de CO, (%) & stvidsde g Of Impeniume UR doar
1,000 kilo‘.grams. The fallo'wing results were obtained: corn deteriorat.ed. showed higher dry matter ekl Jrdos de mito amuazenados em dferentes  agua (Aw) em miho et e e g s
losses during the storage time, the conditions of 10 °C and 90% RH air influence on the loss of dry - " Lo o TR
matter, I_he physical quality of corn grain was Iowtir for.!he condin:ons of ?0 °C and 90% RH air, when % —— ) e ::;"f'e"'ﬁ 3 e s e = s '
we obtained lower dry matter losses, the microbiological was directly influenced by the loss of dry Iz - + @ tempo de armazenamento em condgler -
< . p : s 5 E de temperatura e UR do ar.
matter of corn. It was concluded that, irrespective of the loss of dry matter of com, product quality was
reduced from three months of storage, being the worst results for the conditions of 10 °C and 909% RH
in air and corn deteriorated. P e qgved
Keywords: contamination; performance; quality: temperature. o S
CONCLUSOES _
As condigles de 10 °C & 30% de UR do ar infuenciaram na perda de maténa seca; FIGURA 4. Condutividade eieica (12 om™') de grioz de minc
. Aqualidace ‘lzica doz grics de mibo 1ol menor pard 3z condigBes de 30 °C e S0% de URdoar, O Qualidade e *‘I‘M 30 ongo do tempo de
1. Introduction Qquando ze cbteve mencres perdas de matera seca; pii em conagh =URdoar
Conciul , Independente da perda de matert dos. de miho, icace co
condigles de 10 °C e S0% de UR do ar & para o miho deteriorado. acNP
. . " . . = **el3e
In order to obtain satisfactory quality corn is recommended that the levels of water harvesting REFERENCIAS = q ﬁiez.{
» BRASIL. Ministério da Agricutura & da Reforma Agraria. Regrac para anafice de cementec. Srazila, OF:

and storage, without any risk of deterioration, are 24-32 % (w.b.) at harvest: 13-14 % (w.b.) up to one i"ﬁ:&':‘s",::s“ﬂ S R R u
), 1994, p.103-132. e =
e > VOGEL A I Andlice quimioa quantitativa. §. a0 Rio de Jsnero: LTC, 2002, 4529. Ve
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Evaluation of mycotoxins in corn grains
stored under different conditions of
relative air temperatures and humidity
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Deteriorated corn / T=10 °C / UR=90%
Poly. (Quality com / T=10°C / UR=90%)
Poly. (Deteriorated corn / T=10 °C / UR=90%)

Table 6 - Evaluation of fungus (CFU.g!) for different types of com, the conditions and time of storage
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AVALIACAD UE MICOTOXINAS EM GRAOS DE MILHO ARMAZENADOS EM DIFERENTES
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PHYSICAL QUALITY OF GRAINS CORN STORED ON DIFFERENT

CONDITIONS OF TEMPERATURE AND R
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INTRODUCTION

Several studiez on stored grains indicated that the
temperature and relative humidity of the grain are the main
controfling factors for safe storage. Due to the geographica!
position of Brazil and its large land area has great climatic
variations. To ensure the quality of stored products must
meet the conditions of the air in the storage site. The
objective of this study was to evaluate the physical quality
of corn stored with controlled temperatures and relative
humidities of 10% and 90 °C, 30 °C and 40%, respectively,
simulating two regions of different climates.

RESULTS AND DISCUSSION

In the resuits were observed that the corn deteriorated
not germinated in any of the storage conditions (Table 1).
Under the conditionz of 30 °C and 40% RH, 10 °C and S0%
RH, the rate of germination of the grainz started to decreaze
{90%) from the third and sixth months of storage,
respectively. A high electric conductivity (C.E.) (511 pS.om™
gY) in grains stored for high temperatures and low relative
humidity 3ir were verified. The time of storage had 3
negative impact on the grains quality, increazing the C. E. of
580 wS.emlg® to 1908 pScmipgt in the grains
deteriorated, and 137 pS.em™.g* to 511 pS.om™.g? in the
com healthy.

Table 1. Phyzical quality of the grains of corn stored on different
conditions of temperature and relative humidity of the air

UNVDEA- MG

MATERIALS AND METHODS

The experiment was conducted in the Department of Food
Techrology of the Federal University of Vicosa (UFV), Minaz
Gerziz State, Brazil. In the total 2,000 kg of corn healthy and
2,000 kg of corn ceteriorated were stored in two chambers
(Figure 1 and 2). Samplings of corn (Figures 3) were cone in 0, 3
and 6 months of storage. To according BRAZIL (2009) the guality
physical of the corn waz measured by the water content (w.b. %),
electric conductivity (uScm-ig?), germination test (%), mass
specific {g.cm?), weight of 1,000 grains (g).

1W0°C/%%] s0%C/a0%
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DIGESTIBILIDADE DE FRANGOS DE CORTE EM FUNGAO DE DIETAS COM MILHO
ARMAZENADOS EM DIFERENTES CONDIGOES

PAULO C. CORADI', THALITA O. MOTAZ, BRUNO CARVALHO?, LUIZ F. T. ALBINO*, JOANA P. L. SOUZA®
! EngS Aicoia, Profeszor Aduns, Universicade Feders ge Maih Grozzo 35 S, Campuz Crapsao o0 S, UEMS - S, Fone: (S0XE7) 3562-£200, pauic cond sz o
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Introducao

A quaidade da ragdo fomecida ace animas ¢ de exrema
Importancia parR aseguz deserpermpaaweala;a:

g Doutorado em Zootecnia, DZOUFV-MG: ¢ Profeszor Ttuar, UFVWDZO-MG

Resultados e Discussao
TABELA 1. Rendmento de excrtas o2 frangos de corte em fungdo dos tratamentos, com
mﬂﬂmm

tenna animd, esta deve ser
3 S s abra Traamento Peso Peso  Pesolctd  Matera  Makera
s e aootar medkias o2 controe e mino inical Fnal excreta (kg)  umica (%)  seca (%)
umidace reiathva do &, eviando Testemunna 675 3.35 3.560 74,24 =0
0 chietvo deste 2studo %l Jwllar 3 dgastbildacs de Tangos o: *S 10°C/90% ses 180 3990 7486 2514
mwmdemmmmznmmﬂma P g 3 730 7471 2
nomal) em diferemss condigles o2 temparatura & umidade 540 2,80 3 v 29
(10 °C & 90%, 30 "C e 40%) do ar e 1 milho Imazenado em *C 10°Cre0% 520 260 4270 7418 2582
condiglo ambiente. *C 30 °Cid0% 550 208 4030 739 26,01
Material e Métodos 810 °ca0% 50 2% 300 e ae
o I 15 30 'Cl4D% 565 320 3285 7280 2740
no [ ' 2
wwasmmaewmommghaemaem CANRI. 570 220 ABES B2 2688
e alios nivels de qualoade ToRM FMEZEnados em sacara e 'C30°Cl40% 510 1,40 3520 7429 2571

Quartados cimaticas
paa;unmvﬂesmwﬂcemao"cemoemae
umidsde relatha do &, respacivaments. Foram reailzados

nos animals, mmmmmmsﬂsem
mnmmmmmmmgmnm
(0.5 mx 0.5 m), localzadss dentro de um gapSo de aivenana teiado

FIGURA 3. Amostagem de milho armazenados nas camaras.

2ero month Third month of storage Sixth month of storaze
Com heaithy Corn detericratec Corn healthy Coecn deteriorated
Corn Corn 104/ 30/ 10/ 30/ 0/ 30/ 10/ 30/
Fhyzical analysis heathy deteriorsted  390% 40% 0% 0% 0% a0 0% 40%

Water content ﬁ] 12438A 1761DB 13362A 11328A 171608 11053A 1353aA 120ia3A 170408 118S8A
Electric mmm'vily (pScm‘s"] 152 aA 606 bA 139 aA 133 A 723 8B 776 8B 370 =B 431 83 1733 aC 1753 oC
Germination (%] 100 b6 O LES 100 oC S0 a8 O 8A O SA S0 88 S0 aA O sA 0 BA
WBEM of 1,000 sl'aim (5] 230 bA 335 aA 279 bA 265 BA 339 DE 336 BA 251 DA 279 @A 392 DB 382 sA
Mazz specific fsm'] 779 bA 675 8A 768 aA 780 DA 653 aA 711 DB 745 8A 762 DA 675 aA 704 bB

2imiiar lower caze letiers have the same meanings In the (ines for each treatment of com healthy and comn detericrated. Simiiar capital letiers nave
e same meanings for com heaithy and com deteriorated in the lines f%or the time of storage.

CONCLUSION
® The grains of corn stored on the conditions of low temperature and high relative humidity presented better guality; _—

® The increaze of the time of storage reduced the quality of the grains of corn.
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“"Ragdes formuladas, ‘Mo, S - Sado, C - Contaminado.
TABELA 2. Porcentagem 0 energla brta e proteina brua nas ragdes omuiadas com

1ipos 0e MINC AMAZENIN0s

Tramentos Energa brua (%) Proteina bruia (%)

Testemunha 3551 351

*S 10 °CA0% 3807 2785

*S 30 °ClaD%s ¥R 268

“C 10°C/80% 3’97 2838

°C 30°Cla0% - 2875

S 10°C30% k7&-1) 2825

'S 30°C0% 3715 2512

‘C 10°CB0% 3716 233

'C 30°Cla0% 37.80 =4

formuiacas, *MIno, S — S3do, C — Contaminaco.
Conclusdes
Mmmmmmm'cemmmammm
miho e a o2 excretas dos frangos e cone,
aumentando o rendmeanto dos animas.
Agradecimentos: 3 ﬁ o q@
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hitp/idx. dot.org/10.18512/1980-6477/sbms. v14n3p420-432 TABELA 5. Resultados médios da condutividade elétrica (uS cox’'g"). germinagio (%) dos grios de milho
em fung¢do da temperatura do ar de secagem (80. 100, 120 °C). condigdo de temperatura (ambiente a 23 °C e

resfriamento a 10 °C). tempo de armazenamento (zero e seis meses).

QUALIDADE DE GRAOS DE MILHO APOS SECAGEM E ARMAZENAMENTO . Tenp. Tempo zero Tempo seis
- Avaliaga secagem Ambs Resfn t Ambente Resfnamento
EM AMBIENTE NATURAL E RESFRIAMENTO ARTIFICTAL e o) 03°0) 000 030 10°0)
80 32,09 Ab 32,09 Ab 4749 Aa 19,63 Bb
A 100 3824 Ab 3824 4b 5267 Az 26,17Ba
PAULO CARTERI CORADI', LELIA VANESSA MILANE’, LUCAS JANDREY CAMILO’, 120 5137 Aa 5137 Az 49.62 42 28.86Ba
' o ' Condutividade Temp. Ambiente (23 °C) Reshn (LK)
MARIA GABRIELA DE OLIVEIRA ANDRADE’ e RONEY ELOY LIMA? elétrica secagem Tempo Tempo Tempo Tempo
(&) zero seis Zero seis
X X X 80 32,08 Bb 4749Ba 32,09 Ab 19,63 Bb
tUniversidade Federal de Santa Maria (UFSM), 100 3824 Bb 5267 Aa 3824 Ab 26.17Ba
Campus de Cachoeira do Sul, Santa Maria, Rio Grande do Sul - paulo.coradi@ufsm.br 120 5137 Aa 4962 Aa 5137 Aa 28.86 Ba
*Universidade Federal de Mato Grosso do Sul (UFMS), Temp. Tempo zero Tempo se1s
Campus de Chapaddo do Sul, Campo Grande, Mato Grosso do Sul secagem Amby Resfn Amby Resin
(&) (23°C) 10°C) 23°0) (10 °C)
80 36,00 Aa 36,00 Aa 12,66 Ba 27,00 Az
. . 3 | 490.437 2 100 0.330 Ab 0.330 Ab 0.000 Ab 0330 Ab
Revista Brasileira de Milho € Sorgo, v.14, n.3, p. 420-432, 2015 Germinagio 120 0330 Ab 0330 Ab 0.000 Ab 0.000 Ab
Temp. Amb 2370 Resfmamento (10°C)
RESUMO - As condigdes de pos-colheita, secagem e ammazenamento si3o fundamentais para mamuteng3o da qualidade set(::g)em T;mzo T:::o Tgo T:;:o
dos grios de milho. Assim, objetivou-se avaliar as propriedades fisicas e a qualidade fisico-quimica dos grios de milho 80 36,00 Aa 12,66 Ba 36,00 Aa 27,00 Ba
apos secagem com diferentes temperaturas e armazenamento em ambiente natural e resfriamento artificial ao longo }gg gggg i}; g% ﬁ gggg ﬁ: 3(3)(3)8 ﬁt

de seis meses. O experimento foi conduzido no Laboratorio de Pos-Colheita de Grios (CPCS/UFMS) em um delinea-
mento experimental inteiramente casualizado, em esquema fatorial (3x2x2x3), wés temperaturas de secagem (80, 100
e 120 °C utilizadas nos secadores de grios na regido do Cerrado), duas condi¢des de armazenamento (refrigerada a 10
°C e em ambients natural a 23 °C) e dois tempos de armazenamento (zero e seis meses) com wés repetigdes. Os grios
de milho foram colhidos com teores de agua de 18% (b.u) e secos em estufa de convecgio com ventilagio forgada do
ar para, em seguida, serem armazenados. O aumento da temperatura do ar de secagem de 80 para 120 °C, associado as
condigdes e ao tempo de armazenamento, foram prejudiciais a qualidade fisico-quimica dos grios de milho. Concluiu-
S& que & secagem com temperatura do arde 80 °C e o am com resfri artificial de 10 °C mantiveram
as propriedades fisicas e a qualidade fisico-quimica dos grios de milho.

Palavras-chave - pos-colheita, temperatura, umidade relativa do ar, Zea mays L.

'Médias seguidas pelas letras maiiscula na linha para cada tempo de armazenamento e minusculas nas colunas para cada temperatura
do ar de secagem ndo diferem entre si a 5% de probabilidade.

Tabela 3. Avaliagdes quimicas em gréos de milho durante armazenamento em condicdes de

ambiente natural e refrigerado

Temperatura do ar de secagem (°C)

QUALITY OF CORN GRAIN AFTER DRYING AND STORAGE Avaliagd Coudete - — —
IN NATURAL ENVIRONMENT AND ARTIFICIAL COOLING VAIA0ES  armazenamento Tempo (meses)
quimicas Zero Sets  Zero  Seis Zeto Sets

ABSTRACT - The conditions of post-harvest, drying and storage are critical to maintaining the quality of com grain Acidez Natural 23°C~ 2462A  205bA 23324 186bA 194aA 1982A
Thus, tis study aimed to evalusie the physical properies and physicochemical quality of com grain afier dving o (ml NaOHOIN) Refrigerado 10°C 24624 1470B 23324 142bB 19424 131bB
different temperatures and storage in natural environment and artificial cooling, over six months. The experiment was n

conducted at the Grain Postharvest Laboratory (CPCS/UEMS) in 3 completely randomized experimental desizn in Proteina Bruta Ngtural 23°C 436bA  782aA 450bA 806aA 399bA 782aA
a factorial scheme (3x2x2x3), three drying temperanures (20, 100 and 120 °C used in grain dryers in the “cerrado” (%) Refrigerado 10°C  436bA  809aA 450bA 729aB 399bA  7672A
region), two storage conditions (cooled to 10 °C and in natural environment at 23 °C), and two storage times (zero and szas Natural 23°C 1731 aA 1’28 aB 1’06 bA 1,55 2A 1’13 bA 1,51 3A
six months), with three replications. The corn kemnels were harvested at moisture contents of 18% (w.b.) and dnedina (%) Refn'gerado 10°C 131bA 169aA 106DA 1652A 113DA  1532A

convection oven with forced air ventilation and then stored. The increase in drying air temperature from 80 to 120 °C
associated with time and conditions of storage were dewrimental to the physical-chemical quality of corn grains. The
results showed that the drying air temperatures of 80 °C and storage with artificial cooling at 10 °C maintained the
physical properties and physicochemical quality of corn grains.

Keywords - post-harvest, temperature, relative humidity, Zea mays L.

Meédias seguidas pela letra mattscula na coluna para a condigdo de armazenamento, e letra mintscula na linha paa os tempos
de armazenamento, ndo diferem a 3% de probabilidade.
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QUALITY CONTROL AND LOSS REDUCTION IN RAW
PRODUCTION PROCESSES IN FEED MILL
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POTENTIAL CONTAMINANTS AGENTS IN FEED MILLS: RISKS TO THE HEALTH OF THE
HANDLERS
PAULO CARTERI CORADI, JOSE BENICIO PAES CHAVES?, ADILIO FLAUZINO DE LACERDA FILHO?

T Canpus of Chapedifo 2o Su rwuu-nmummwsu Chepeds 4o Sul. MS 79.560-000 Bresd. ? Departsrent of Food Enginsering. Federal Ustesrslly of

Vigoas Wgose MS 38570-000, Brazd ¥ Dy

Introduction

The cleaner production provides for induzry 10 generate fnancial gans through
better uze of raw materisis, water, emergy and non-waste genention. Feed
industies have serious problems of physicchemical contamination and
microbicicgical, consisting mainly of products (raw materiais and feed) and extemal
agents such as water, ar handiers, and equipment of the production system.
Amost mvanabty the best method of assuring water QUAiRy consists of avoiding
contaminations of animal and human dejections, ‘shich contain 3 great variety of
bacteria, viruses, and protozoa. The dust is presant in e ambient ar of many
diferent industries such as grains, agricultural crops and animal feed processing.
Ag dust protens, micr polien and piant fragments and
the viable fraction tends to be alsched with dust fraction. The objective of this
study was %o evaluate the microbiciogical comtaminaton om the zurfaces of
equipments and hands surfaces of the handiers, water and ambient air inside of
diferent sectors of feed s points of cross:

Materials and Methods

The activites were developed In 3 feed mill for pouly, located in Minas Genis
state, Brazi. In the total were collected SO sampies of water, 65 samples on he
hands surface of the empioyees (medis room, laboratory, grains sforage, oybean
meal), 82 sampies on the surface of equipment and objects, and S3 sampies n
ambient ar of each sector (meais room, isboratory, grains storage, scybean meal
storage, mikro ingredients, pelet mil, feed expediion) (Figure 1). Before sampiing
of the water, a cleaning of the points of collect was accomplished with aid of
akohc!, leaving 3 minutes the water draining to any type of

that could nterfers In the resuits of the analysis (Srazil, 1999). The sampiing on e
zurfaces of cbject proceeded wih the passage of 3 sterfie swab on an area of 100
©m* using drained moid property cleaned with 3icohol. For the samping of ™e
ambient air, 3 peirt piate was exposed opensd during ffteen minutes in the ares
evaluted. The amdlysis of toxigenic fungl was performed by Dhingrs & Zinciair
(1935). The analyzes of bacteria were rediized by general method of the American
Pubic Heaith Asscciation-AFHA. (Speck, 1334) The resuts obtained wers

WE the norm (Table 1) % according Srasii (1950).

Table 1. Acceptabie ImR of contamnagion

Microorganisms Acceptabie lim
Eacters [< 1,000 (CFU.100 mi" or CFU.10 cm= or Pefri piste)

[< 100 (CFU.100 mI” or CFU.10 cm* or Fetri plate)

Mafectory

=
=
Oo
S

O
T
£

Processing feed

*ED o =

o5

(elaleleelals)
Pocesis efeed

Figure 1. Partial feed miling piant and points of samping.
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inwaring, Faders! Universtly of Viposa, Vigose, MG 38570-000 Brast *E-mei packo. com@uins by

Results and Discussion
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Conclusion

The ambient of production of the feed mil presented high contamination levels,
compromising the qualRy of work of the handiers.

Acknowledgements

The authors would ke to thank the UFM2, CAPES and CNPq from Brazi,
for Rs financisl support.

QUANTIFICATION OF PHYSICAL LOSSES PRODUCTS INA PLANT D

Paulo Carteri Coradi', Addio Flauzino de Lacaerda Filho?, José Bemicio Pass Chaves', Evandro do Castro Melot

ABSTRACT

The aim of the study was to evaluate the quantity, costs and contaminations of the physical Josses of products (com,
meals, Sours, feeds, and micro ingredients) camsed by the maintmance system utilized in equipment of the difforsat
stages of 3 feed production mill. The experi was conducted in 2 feed industry with productica capacity of 1,000
tom day . Fimstly, an assessmant of the maintmance system used in the feed mill was performed, after the products
losses ware quantified in the extarnal and intermmal sectors of the milling steps. Two methods were utilized for loss
quantification: per sector and per equipment of the feed ndustry. Samples of the products were collected in difforsat
points of the area evaluated for counting of fungi and salmanclla colonies, nsects and mites. The results showed
that a large number of Were Dot p d within the prog d pericd, up to 70%. In additica. the
oquipment maintenance system utibized in the hdmlhng significantly influenced product losses, reaching 120 kg
and costs of USS 38 per bour worked. The microbzological analysis p dakigh index by fungi and
salmongllas sp. (7.4 x 10" CFU g ) in com gnain.

Keywords: coatrol, industry, ingredients, processing, guality.
RESTMO
QUA]\'ImCA(,‘AO DAS PERDAS FISICAS DE PRODUTOS EM UMA FABRICA DE RACA0

O objetivo do estude foi avaliar o q i, 0% CUstos 0 as gdes das pardas fisicas de produtos (milko,
farclos, farinhas, n&&&cmomgndunm}nnad:pdommhamnﬂomhnﬂom.qnmmdn
difersntes fases de produgdc de uma fabrica de ragde. O exp foi realizado em wma ndustria ds ragdes com
capacidads do produgdo de 1000 ten dia'. Em primeiro hugar, foi feito um lovantamento do sistema do mamtengdo
usilizado na fabrica de raglo, 2pos as perdas de produtes foram gmantificados nos diferentss s600Tes OXTEITOS & ItTDOS
da fabnica de ragdc. Dods metedos foram wtilizados para quantificagdo das perdas: per setor ¢ por squipameates da
dosmia do ragles. A do produtos foram lhidas em dife pontos da area avaliada para coztagem
do fangoes ¢ salmcoelas, insetos ¢ acaros. O: resultados mosraram clevade mumero do manutenges nio realizado
mdoponodopmgmado zhgndo:"o'- Alam disso, o sistezna do manutencic de equipamentos wtilizados na

indnseria de ragdo & 2 - as pardas ds produtos, chegande asé 120 kg o custos de USS 38 per
bora de trabalhe. lmhum:robwlopu:prvmudmndxad. 3o do fungos ¢ sal ltas op. (7.4
x 10° UFC g') om gxdos do milho.
P have: controls, induseria, ingreds P Faaludad
Recebido para publicagio em 02/04/2013. Aprovado em 11/12/2014.
1 - Engenbeire Agricols, Prodsssor Adnmto dy UFMS/CPCS-Chapadio do Sul-MS, peule.coradi Gnudfims br
2 - Engenbaire Agreacens, Profuvser Timlar dy UFV/DEA-Vigosa MG, alacardaiufibe
3 - Engeniboiro Agrtnomo, Professor Titmlar da UFV/DTA-Vigosa-MG. jochnves dnficbe
4 - Engenigire Agricols, Prodssser Associado da UFV/DEA- Vigom -MG, cvandrodafchr
REVENG 105
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B Maintenances missed within the time scheduled

O Early maintenances

& Maintenance performed within the time scheduled

B Maintenance not performed
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Total distribution of
aflatoxins and
fumonisins in

fractions of maize
separated by size and

density in storage
unit

Original
Corn (0)

Gravity
Table

Large High
Density (1)

Large Low
Density (2)

Medium High
Density (3)

Medium Low
Density (4)

Small High
Density (5)

Small Low
Density (6)

Manual Sieve (2540)

Coarse (7)

Fines/Dust

rood processngineerng [

Presrvg b 1 as 4l

EFFECTS OF THE PROCESSING ON THE DISTRIBUTION OF

AFLATOXIN AND FUMONISIN LEVELS IN CORN FRACTIONS
EEDS

PAULO C. CORADY. DMK £ MAICR', LAXSHMMANTA M. CHANNALAN and
CaRLOS CANPAELDA L

e

ABSTRACT

PRACTICAL APPLICATIONS

bacthws and fad g 4 satale na
‘}
\
! |
. B 8G 664
Large Low Large High Medium Low
Density Density Density
, Wic S ﬁ Q'\ !;')'?,'}‘l
o0 Pen Bl

’,~\.‘\.r- 1 Q ": € o3 d

" Medium High Small High Small Low
Density Density
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Total distribution of aflatoxins and fumonisins in fractions of maize separated by size
and density in storage unit

Distribution of different levels of contamination in corn fractions

Physical Analysis

Microbiology Analysis

Mycotoxin Analysis

Separation Fraction  Fraction  Density Water Fusarium spp.  Aspergillus Total Total
(kg) (%) (g.cm?3)  Content (10 spp. (101) aflatoxin ~ fumonisin
(%) (CFU).g* (CFU).g* (ppb) (ppm)
Original Corn 35.250 100.00 1.2479C 11.78A 31.33 A 65.67 B 713 C 42D
Large High Density 17.249 4893  1.4295D 11.71A 27.33 A 25.33 A 18.0 A 05 A
Large Low Density 6.489 1840 15027D 11.78A 31.67 A 59.00 B 29.8 B 0.7 A
Medium High Density 5.680 16.11  14193D 1191A 46.67 B 86.33 C 96.3 D 13 B
Medium Low Density 3.432 9.73 1.2740C 1136 A 59.00 B 120.00 D 788 C 26 C
Small High Density 1.529 4.33 1.2057C 11.74A 57.33 B 236.33 F 85.0 C 29 C
Small Low Density 0.489 1.38 0.8805B 11.52A 139.67 C 171.33 E 985 D 95 E
Coarse 0.206 0.58 0.8112B 11.07A 131.45C 177.35E 160.3 E 9.4.E
Fines 0.111 0.31 0.7449B 10.52A 135.00 C 163.33 E 159.3 E 9.1 E
Aspiration 0.068 0.19 0.1158 A 1046A 128.67 C 171.00 E 166.0 E 126 F
Comparisons of contamination levels in corn fractions by density
Density Fractions Fusarium spp. Aspergillus spp. Aflatoxin Fumonisin
(g.cm™) (%) (%0) (%0) (%) (%)
1.4193 - 1.4295 83.44D 13.97 A 14.10A 16.15A 514 A
0.8805 - 1.4193 14.06 C 1537 A 29.45B 18.36 A 11.32 B
0.7449 - 0.8805 2.27B 53.66 B 4231C 46.87 B 57.61 D
0.1158 - 0.7449 0.19A 17.00 A 1414 A 18.70 A 25.93 C




Large High Density
Large Low Density
Medium High Densi

m Total Contaminated
Corn

Small High Density

Small Low Density

Aspiration

Total Clean
Corn

Grinding
157.96 kg

Grinding
32.39 kg

Contaminated
Corn (2)
28.30 kg
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Corn (1)
4.08 kg
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91.09 kg

@ Mixing N
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Reductions of aflatoxins
and fumonisins in pelleted
and mashed rations using

different feed times at
pelleting temperature and
in relation to different
levels of initial
contamination of maize
used in the feed
formulation for poultry
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Reductions of aflatoxins and fumonisins in the pelleted and lean meal

Total Fumonisin

Water Content Fusarium spp. Aspergillus spp. Total Aflatoxin
Processing (%) 101 (CFU).g?! 101 (CFU).g1 (ppb) (ppm)

Low High Low High Low High Low High Low High
Mixing Corn 129Bb 11.7Ba 38.7Ca 653Cb 223Ba 76.0Bb 105Aa 1126Cb 04Aa 17Ab
Mix. Feed Ingr. 10.8Aa 10.6Aa 27.7Ba 550Bb 247Ba 750Bb 92Aa 86.3Bb 0.7Aa 22Ab
Condit.Time 151Ca 145Ca 00Aa 0.0Aa 00Aa 00Aa 183Ba 151.7Db 53Ca 145Bb
Pellet Feed 129Ba 127Ba 0.0Aa 0.0Aa 0.0Aa 0.0Aa 85Aa 495Ab 26Ba 25Aa

Water Content Fusarium spp. Aspergillus spp. Total Aflatoxin Total Fumonisin
Processing (%) 101 (CFU).g* 101 (CFU).g* (ppb) (ppm)

Low High Low High Low High Low High Low High
Mixing Corn 129Bb 11.7Ba 387Ca 653Cb 223Ba 76.0Bb 105Ca 1126 Db 04Aa 1.7Bb
Mix. Feed Ingr. 10.8Aa 10.6Aa 27.7Ba 550Bb 247Ba 75.0Bb 9.2 Ca 86.3Cbh 0.7Aa 2.2Bb
Condit.Time 156Ca 16.1Da 0.0Aa 00Aa 0.0Aa 0.0Aa 45 Ba 5.5Ba 00Aa 0.4Aa
Pellet Feed 129Ba 12.7Ca 0.0Aa 0.0Aa 00Aa 0.0Aa 2.3 Aa 2.5 Aa 0.0Aa 0.3Aa




Comparisons of mycotoxin levels for different ration exposure times (30 seconds, 45 seconds, and 60
seconds) at the temperature of 82 ° C before pelleting

Water Content Fusarium spp.  Aspergillus spp. Total Aflatoxin Total Fumonisin
Processing (%) 101 (CFU).g* 10'(CFU).g* (ppb) (ppm)
Low High Low High Low High Low High Low High

Condit.Time (30 Sec.) 155Aa 146Aa 00Aa 0.0Aa 0.0Aa 00Aa 205Ba 140.0Bb 6.1Ba 14.8Bb
Condit. Time (45Sec.) 15.1Aa 145Aa 0.0Aa 00Aa 00Aa 00Aa 183Ba 151.7Bb 5.3Ba 145Bb
Condit. Time (60 Sec.) 156Aa 16.1Aa 0.0Aa 0.0Aa 0.0Aa 0.0Aa 4.5 Aa 55Aa 0.0Aa 0.4 Aa

Comparisons of mycotoxin levels for the different ration exposure times (30 seconds, 45 seconds, and 60
seconds) at the temperature of 82 ° C after pelleting

Water Content Fusarium spp. Aspergillus spp. Total Aflatoxin Total Fumonisin
Processing (%) 101 (CFU).g* 101 (CFU).g? (ppb) (ppm)
Low High Low High Low High Low High Low High

Pellet Feed (30 Sec.) 143Bb 124Aa 00Aa 0.0Aa 00Aa 00Aa 83Ba 588Bb 28Ba 6.5Bb
Pellet Feed (45 Sec.) 129Aa 12.7Aa 00Aa 0.0Aa 00Aa 00Aa 85Ra 495Bb 26Ba 25Ba
Pellet Feed (60 Sec.) 129Aa 127Aa 00Aa 00Aa 00Aa 00Aa 23Aa 25Aa 0.0Aa 0.3Aa
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Thermal comfort evaluation in a broiler house utilizing Computational
Fluid Dynamics (CFD) software
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The use of Computational Fluid Dynamics (CFD) for the study of
convective air heating in a broiler house
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EFFECT OF DRYING AND STORAGE CONDITIONS ON THE QUALITY
OF NATURAL AND WASHED COFFEE'

Paulo Careri Coradi?, Flavio Meira Borém®, Reni Saath', Elizabeth Rosemeire Marques®
(Recceved: september 25, 2006; accopted: Ssbruary 27, 2007)

ABSTRACT: Tkob,mmenlhenndun:nﬂaﬂe d, ia the quality of -n-ﬂ#;-umacmlu::uay
(ﬁ.&y%;.lw and 60°C) and storags conditions at 6% 3
0f 23°C, 2¢ 50 and 180 duys. The work was camisd o in o mde Pose-Farvest

T Pols of s Fodora Usivarsty of Ly T sl rves o s coffe (o araica L ). Topssio raary:
seleciive Bar of the coffse was pulped 1 the o part was p 7 ol s

ype of cofise was

sebmitied 10 drying on the yard sad two other samples mhlm.‘tﬂhﬂ -mwmdw! uaﬂ After

i s s2o%ed 12 an r-Sge room, i stable relathe mediey of 60% was wm-mu

In_vmdnyuﬂmdmm_v. thy mmm

days storags, pressated the poarest quality. The Wnﬂmdﬁ“dm’mwu
washsd coffee prosants bettar quality when compared % the prodact in its nanural form.

Koy words: Coffea aradice, drying, storags, qualizy.

EFEITO DAS CONDICOES DE SECAGEM E ARMAZENAMENTO SOBRE
A QUALIDADE DO CAFE NATURAL E DESPOLPADO

mrm«m-oynmmmmﬂhmdmﬁumm
e secagem de 407 ¢ 60°C) ¢ mam»‘aw com emperanea controlada de
25°, aos 90 ¢ 180 dias. O trabalh fof realizado wo Depy o Poio de 1wia cm Pds-Colheisa do Caft
da Untwersidade Federal de Lavwas. Amm«nmdnma oymmmimu variedade Topdsio, fod seleava. Parse do café foi
OuDa parte. p wa parcela de cada fpo de caft fol submenida & secapem om serreiro ¢ a1
oures duas, &5 temperatras de $0°C ¢ (OC em xmmrm Depols da secagem. o caft foi armazenads em awbiense
herménee, maniendo-se constamse o waidade relarta & 60%, com solugdo de nitrat de magisio. Para avaliopdo & guatidade,
Jforam realizados andlise sensovtal, wstes de condurtvidade elorioa ¢ faviagdo de poutssio. deserminagdes & aolder daddvel s,

M:Mpmmm

de tirC ¢ a partr de 90 s ap as piores de gaalidade; a1 ovaliopes fistoo-quincas parg
s comdiphes de secagem & maspam gue o caft despodpado o wwlhor gualidade. guandd comparado com
0 proddiuso ma sua forma satural

Palawar-chave: Coffea arobica, secagem armazsenamenss, qualidad.

1 INTRODUCTION

Coffes (Cqffea arabica L) production in
Brazil has increased si v in the last few

Producing high quality coffee in Brazil is not only 2
demand but an opportunity for the sector and a decisive
factor also in the product’s exportation.

Brazilian coffee exportation has beer
decreasing in the past decades, due partly to the
increase of coffee production in other countries, bu/

difficulty found in the coffee 5 e
also to the poor quality of the Brazilian product sold

is its great variation of prices (‘PINTO "006)

m?mdnmn'mm«mei:m ﬂlﬂbﬂh:?“;ﬂm_‘w h:(;ﬁ-
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QUALIDADE DO CAFE NATURAL E DESPOLPADO APOS SECAGEM EM
TERREIRO E COM ALTAS TEMPERATURAS

Quality of natural and washed coffee after drying on ground and with high temperatare

Flavio Meira Borew’, Paulo Carteri Coradi’, Reni Saat¥’, Joflo Almir Ofiveira*

RESUMO
Otyetivou-se 90 pessents 1, qual popalo e terrewn ¢ wexigem
com & aquecedo 8307 ¢ 60°C. O rabalho fe d: de Exgeah: 0 Pola de Tecnol Pos-Colhesa do

80
LlédllJnnMciMdel‘wnAmﬂauﬁe& cultivar Topdaia, fol seletiva. Pae 80 caf? fou despolpado & oura pane
foi conduzda pers 8 secagess e temeso & oulin parcela pars secegem
quum-ﬂemem rnn-ualnmpuuugmmunm&m»m:uneumu&m
determanagio de ackder titulive] toaal, taste de acidez grava, aghoares 0las ¢ redetores. (5 sesultados obedos pemmion conchiir

Coffee Science, Lavraz, v. 2, n. 1, p. 3847, jan.jun. 2007

cagen > secagem ¢ I »
ancdez devalo e Tpo de
3 agiscares redenNes € 05 o4cares DG & & & tipo
8 secage com de 6FC afesou qua cati
y T indexaglo: Cate, secagem e quabdade
ABSTRACT
The present work has the amn of verdyag the quality of natural end washed coffee duneg its dymg with air heated of 4 and
60°C. The work was. Polo at the

in the Enpaeermy axd in the Coffee Post-zarvest Technology Fedanal
Usivarsity of bcm«ftqnocdﬁt ey was selective. A past of the coffee was puiped and the other pact
i g at

et

processed i the n‘dcﬁn of each kind of coffes was Jed % drying axd th otier fox
-pun:d&nim. mmm:upammm%g
total a=d = conducted The resuits chtained in the. work allow to coackeds that- drying tmoe
Ty i e f ey e seco ot pesim knchng. oSt iy S Sy
wqmmquuwuemuuwdpmmm and total sugars decresse
st of dyiag of the sart

ee qualiy

Index terms: Coffee, processing, drying, quality.
(Recebido em 22 de setembro de 2006 ¢ aprovade em 13 de abril de 2007)
INTRODUGAO

Com o aumento da producdo brasileira de café ao0 ai,xmcm&muow 1985
apos ame, mmmlahmwmm © processamente do café passa a ser uma etapa
com 2 exp E dantro da pos-colbsita, a separagio dos frutos
mnwaMM\m werdes & imaturos dos Sutos carej ¢ fundamental para se
%6 mais 05 amtbtos sensoriais, crganelépticos ¢ Riginico-  obter nma bebida de melbor qualidade o, para isto,
sanitario do produto, lla dos aspectos relacionades @ precisam-se utilizar as mais diferentes tecmicas de
protecio ambieanal ¢ social ests sendo o maior  processamsato (via tmida ¢ via seca) (WINTGENS, 2004).
chstacale sacontrade, 'osuoummdcxgkudm A gualidade do café esta mmito envelida com o aroma da
mercados consumideros & bebida, isso acontece por camsa da complexidade dos
Exissem varics fators: qus a qualidade dos cafés; mais do 800 compostos volateds
Sinal do café: canacteristicas sdafoclimaticas, cultivarss, conspdem 2 formacie do aroma ¢ sabor am forma de Frupes

coadugdc ¢ uuljo dl lavoura, colbeita, tipo de
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Qualidade do café natural e despolpado apds diferentes
tipos de secagem e armazenamento'

Paulo C Coradi’, Flavio M. Borem® & Joio A. Ofiveira*

RESUMOD

Para se comparar a1 aserades na quaidace oo cale naural ¢ de1poipace em condides de umidades refashas e 60 &
20 & semperatura controlada de 23 *C 203 90 ¢ 100 dias Oe armasenaments, realzeu-se ene abaing e Depanamen
 ce Engennaria ¢ na Pole ce Tecralogia em Per-Comeina co Ca¢ da Universidade Federal oe Livas. A celheisa do
caie, varedace Topaze, foi seiedva, enquanto uma pane foi CEIPOPIOA € 3 OuMa Processada de Farma nawurat no en-
400, UM PUTEE de Cada 10 Ce Caft fai CONCUSICE Dira 3 JECIZEM €T RTRID £ 3 QUKA DIICEN DA Secigem com
semperasuras de 40 & 60 C: ap0s 2 secagem, © e #9i rmazenade em amdieme hemmEtce MInENTe-se Consmanes I8
umicades reia de 60 & 20%. Para avalix io €2 qualidade foram feras andlises sensenas, sesee e acices grana ¢
avalix 0 quanseativa €a cor, Os resutides o2tices N0 presente wadalhe Periem CONCIIr Que: 3 J0dex grina aumen-
13 30 jongo Co tempo Ce aMasenamens nas cendices Ot 60 & B0% e umicide relaiva: 3 descoloragio do cak ¢
mais ineensa 20 lengo 0o 1emMpo de amazenamento para 1 condicdes de OO de umicade relativa: 203 100 Ol e
amazenamente, 3 andlise sensenal do Calt & menes afeica peia ineerat o secagem, pracessamento & amazenaments,
a3 conak des Ce 60% ce umicate relativi,

Palavras-thave: 1w00ize, UMdace, 1emperansa. emere

Quality of natural and washed coffee after
different types of drying and storage

For comparing e aberaions in the guality of nasural ang washed cofiee under 60 % 30% relative humidity conditions
Fom ana controlied temperasire of 23 *C 2t 90 ang 120 days of morage, his work was accompiahed in fie Eagneerng

and Cofee gy Cenre of the Federal Universiy of Laveas, The harvent of cofiee, variery
Topazie was selective, whie 3 pan of the cofiee was pulped and the rem: processed in f1e ary mehed. However, 3 pan
of e3ch sype of cofee was §rOUNG Cried and whe rew dried 2 semperasures of 30 ang 60 *C; aher drying, fe coffee was
sored in an Jiright piace with conmrelied sir semperarre and under diferens condidons of resaive humidiny (0 ang
20%). Fer qualiy evaluasion, 2 sensorial anakysis, fasy aciciy e ang Color quantiy evaluanian were cane, The resuls
obuained in the present work led to she conciusion tha e fasy acidiey increased with perige sme = 80% rlathve
humidey; cofiee Cicoiarason was more marked 2t 60 and 20% of relasive humiting: 2 160 days of orage, the sensecat
anases of cofize was less SFered by the inceractien ameng Crying, pracessng and necage in e condons of 0%
Teiative humidisy.
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Quality of seeds of jatoba-do-cerrado processed and stored in
diferents forms

Qualidade de sementes de jatoba-do-cerrado processadas e
armazenadas em diferentes formas

Paulo Carteri Coradi!’; Taisa Lopes Lacerda Pereira®; Lucas Jandrey Camilo®

Abstract

The preservation of the physical and chemical quality of jatoba-do-cerrado seeds during processing and

Table 2. Chemical quality of jatoba seeds processed in different forms and stored in different conditions.

storage 15 essential to the restocking of vegetation in degraded areas. Since no scientific studies have Storage temperature 10°C 23°C
analysed the optimal post-harvest conditions for jatoba-do-cerrado seeds, this study aimed to evaluate Time (months) Time (months)
the physical and chemical quality of jatoba-do-cemrado seeds following different types of processing: _Storage time Zero Three Six Zero Three Six
with pulp, without pulp (scanification), without pulp (fermentation) and at different storage temperature Crude protein (%)
(10 and 23 °C) and different packaging (tetrapack, paper, plastic, PET bottles and glass bottles), over With pulp 10.18bA 9.71aA 9.712A 10.18bA 9.32aA 932aA
six months. The physical and chemical constituents of jatoba-do-cerrado seeds varied according to Without pulp (scanfied) 10.69bA 1011 2A 10.113A 10.692A 1130bB 11.30bB
the packagzing conditions. An increased storage time reduced the quality of the seeds. Seeds with pulp _Without pulp (fermented) 10.0524 11418 11.41bB 10.0524 11.19b8 11.196B
showed better physical charactenstics dunng storage. The pulping processing of seeds by hanical Ashes (%)
scanfication increased the acidity and ash content, but led to the highest percentage of crude protein With pulp 253bB 1.83aC 183aC 253bB 1.91aB 191aB
during storage at 23 °C. The fermentation method of seed pulping positively affected seed quality Without pulp (scanfied) 239bB 1.64aB 164aB 239bB 1.69aA 1.692A
during storage at 10 °C. Permeable packagmng (paper bags and tetrapack) led to a greater reduction in Without pulp (fermented) 217bA 1.34aA 13424 217bA 1564 1.56 2A
seed quality than that in glass bottles, PET bottles or plastic bags. The best conditions for the p sing Index acidity (ml NaOH IN)
of jatoba-do-cerrado seeds was fermentation and the best storage condition was in waterproof packaging With pulp 6.73aB 9.73bB 9.73bB 6.73aB 9.15bB 9.15bB
(glass or PET bottles). Without pulp (scanfied) 463a3A 6.11bA 6.11bA 463aA 640 bA 640bA
Key words: Post-harvest. Packaging. Temperature. Without pulp (fermented) 42834 6.31bA 631bA 42834 6.44bA 644bA
*Means followed by the capital letter in the column for each processing type and lower line for each storage time, do not differ at
5% probability.
Resumo

A preservagio da qualidade fisica e quimica no pro. to de de jatoba-do-cerrado e
ar sio fund tals para o repov to de vegetagio em areas degradadas. Como
nio existem estudos cientificos que comprovem as melhores condigdes na pos-colheita de sementes
de jatoba-do-cerrado, este estudo teve como objetivo avaliar a qualidade fisico-quimica das te
jatoba-do-cemrado, em diferentes formas de processamento com polpa, sem polpa (escarificagido), sem
polpa (fer tado) e condigdes de temperatura de to (10 e 23 °C) e embalagens (tetrapack,
papel, plastico, garrafas PET e embalagens de vidro). ao longo de seis meses. Os constituintes fisicos
e quimicos das sementes de jatoba-do-cemrado vanaram de acordo com as condigdes avaliadas e
embalagem. O aumento do tempo de armazenamento reduziu a qualidade das sementes. As sementes com
polpa mantiveram melhor as caracteristicas fisicas ao longo do tempo de armazenamento. O processo de
despolp to das pela escanficacd o indice de acidez e cinzas, porém apresentou
as maiores porcentagens de proteina bruta nas digdes de dici to com temperatura de
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