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1. Introduction

The Ecological Footprint (EF) i a tool that ks being used by the
world-wide scientific community, as a resultof its didactic form to
transmit the impact of the socety on nature through easy-to-
understand measurement There are twe main reasons for which
the EF has become very pepular: it uses a mat hematical formula to
wongder the effect of the consumption of seciety { Footprint ] in its
natural envirenmental (Biocapacity); and It incorporates a vast
ameunt of infermatien in asimple quantitative measure to express
its results (land area in glbal hectares) The EF calculates
Eiocapacity as the availability in bloproductve land area and
footprint a the consumption of the evaluated systemn, both in

ghobal hectares. Details of the caloulitons can be obtained in
Monfreda et al. (2004]

As with the majority of the existing methods that evaluate the
sustainability of systems and processes, the EF-GAEZ (called thus
because it uses the Gldbal model Agno-Ecological Zonesof FAO ) has
been extensively criticized Main inadequacies of the EF-GAET
ability to measare the level of human impact are:

{a) it considers carbon emisdons as area of forest necessary to
abserb €0y, but some carbon sequestering alse oocwrs in areas
of agriculture, pasture, ccean, and se on (Venetoulis and
Talbert h, 2008). Even though these areas absorb €0, toa lesser
extend than forests, they need to be accounted for. Areas
considered non-productive or with low productivity (moun-
tains, deserts, tundra, and areas cowered by ice) are not

Abbreviztions: BC,BloQuary; EF,| rprint; EF-CAEZ,| MEE

suimhility indfices; EF-NFF, EFapproach that empikcys Net Primary Produeton; EF«

IENFF, EF approach that employs Met Primary Production bassd on Emergy; EMA,
Anadysis; ENPP, Emergy Net Production; EQF, Equivalence R

VF. Viedd Factor; GAEZ, Ghobal Agricutmural Eccdogical Zone, GAP, Global Avenge

Prodhuc thvity; GO, Gress Domestic Prduct; gha, ghobal hecare (in this work gha

means Fers hectare); GEC, 108 ton of carban LCF, Load Capacity Facior; NFF, Net

Primary Prechuction; CGW, Continen il and Glacal Witer; FEN, Renewability; sl

aolar emjoules (unit measure of Emergy 3: T, godar Transiormay.

* Cormsponding athor Tel: «51 44 Z9477E; x: +51 44 Z4T7E.
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d in EF-GAEZ (Venetoulis and Talberth, 2008), but
they produce environmental services that must be accounted
for in the Biocapacity. Mevertheless the EF-GAE? makes
conservative estimates when sufficient data are not available

{b) EF-GAET considers each area only once, although the sameanea
may be supplying two or more ecological services. Only the
forest areas are counted two times, one as bioproductive area
te supply forest preducts and another as available area to
absorb ©0; emissiens (Menfreda et al, 2004). Even so, the
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1. Introductlon global hectares. Details of the calculations can be obtained in

The Ecolegical Feotprint (EF) is a tool that ks being used by the
world-wide scentific community, as a result of its didact ic form to
transmit the impact of the society on nature through easy-to-
understand maasurement There are two main reasons for which
the EF has become very popular: it uses a mat hematical farmulato
consder the effect of the consumption of society { Footprint Jin its
natural emvironmental (Biocapacity); and it incorporates a wvast
amount efinfermatien in asimplequantitatwe measune to express
its results (land area in global hectares) The EF caculates
Biocapacity as the availability in bioproductive land area and
footprint as the consumption of the evaluated system, both in

Abbrevizrons: B Bloamaary; B Ecokgkal Faotprint; EFGAEZ, EFhasedon CAEZ
sui ahiliry indices; EF-NFF, EF approach that empioys Met Primary Froducsion; EF-
ENFF, EF approach tha empiloys Met Primary Froducton hased an Emengy; EMA,
Emergy Analysis; ENPF, Emerzy Met Primary Prochuc sn ; EQF, Equivalenos Racor;
VF, Visld Famor; CAEZ, Clobal Zzme CAF, Clobal o
Productnviny; GOF, Gross Domesnic Produc; gha, glohal hectare (in this work gha
means Fers hectarey; GrC, 107 tan of crban; WCF, Load Capadry Facmr; NPF, Mt
Primary Production; OCW, Contnangl and Clacal Water; REN, Reneswabiliy; =1
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Monfreda et al. (2004

A= with the majorty of the existing methods that evaluate the
sustalnability of systemsand processes, the EF-GAE? {called thus
becanse it uses the Glabal model Agme-Frological Zonesof FAO ) has
been extensively criticized Main inadequacies of the EF-GAFZ
ability to measune the level of human impact are:

{a) It considers carbon emisgons as area of forest necessany to
abserb OO0, but some carben sequestering alse eccurs in ameas
of agriculture, pasture, ocean, and so on (Venetoulis and
Talberth, 2008). Even though these areas absorb €0, toa lesser
extend than forests, they need to be accounted for. Areas
considered non-productive or with low preductivity (moun-
tains, deserts, tundra, and areas cowered by ice) are not
considered in EF-GAF? (Venetoulis and Talberth, H008), but
they produce environmental services that must be accounted
for in the Biocapacity Mevertheless the EF-GAF? makes
conservative estimates when sufficient data are pot available

(b) EF-GAE? considers each area only once, although thesameanea
may be supplying twe or more ecolegical services. Only the
forest areas are counted two times, ene as bioproductve area
to supply forest produocts and another as available area to
ahsorh €0, emissions (Monfreda et al, 2004). Fven so, the
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1. Intreduction global hectares. Details of the calculations can be obtained in

The Ecological Footprint (EF) ks a tool that is being used by the
world-wide scientific community, a5 a resultof itsdidactic form to
transmit the impact of the society on nature through easy-to-
understand measurement There are two main reasons for which

Monfreda et al. (2004 )

As with the majority of the existing methods that evaluate the
sustalnability of systems and processes, the EF-GAEZ {called thus
becauseit uses the Gldbal model Agne-Eoological Fonesof FAO | has
been extensively criticized Main inadequacies of the EF-GAF?
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Talberth, 2008). Fven though these areas absorb O, toa lesser
edend than fomests, they need to be accounted for. Areas
considered non-productive or with low preductivity {moun-
tains, deserts, tundra, and areas covered by lce) are not
considered in EF-GAF? (Venetoulis and Talberth, 2008), but
they produce environmental services that must be accounted
for in the Biocapacity. Mevertheless the EF-GAET makes
conservative estimates when sufficient data are not available

(b) EF-GAF? considers each area only ence, although the same area
may be supplying two or more eocolerical services. Only the
forest areas are counted tweo times, one as biopreductive area
to supply fores preducts and another as available area to
absorb €O; emissions (Monfreda et al, 2004). Even so, the
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A RESUMEN (ABSTRACT)

El resumen consiste basicamente en la reduccion a
terminos breves y concisos de lo esencial de un asunto o
materia.

Como resumir

v’ Leer el texto tantas veces como sea hecesario.

v’ Pensar en el texto e "integrarnos" a él, hasta estar
seqguros de haberlo comprendido.

v’ Discernir la importancia de cada elemento que figura en
el texto.

v Elegir qué elementos debemos sacrificar y cuales
destacar.

v'Por ultimo expresar con nuestras propias palabras lo
gue hemos comprendido.
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A RESUMEN (ABSTRACT)

El resumen consiste basicamente en la reduccion
a terminos breves y concisos de lo esencial de un
asunto o materia.

Errores mas frecuentes

v No presenta un orden adecuado

v' Ser demasiado extenso (mas de 200 palabras)
v" Incluir informacidén innecesaria.
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ABSTRACT ARTICLE HISTORY
Kesponding 1o the ever-growing concern about sate Toods and security, the rood Received 16 January 2017
industries are forced to seek an emerging technology capable of detecting and Assaplodulaluna.2017 J UStiﬁC aCi(’)n

quantifying contaminations, especially those of biological origin. Among the
different emerging technologies, hyperspectral imaging is considered a good
alternative as it can be easilv applied at all steps of the food production process
and I d non-aesLructive l&.‘L-[.IHI(.]L.!.t’. I’-Hlb paper reviews lc:llg(fl&.’d d[ld‘iyll(_di Toxins detectinn: Paracitas Obetlvo
applications of hyperspectral imaging in monitoring biological contaminants detection; Image technolog’ J

IN 100Q. FIrst raaitional tiecnniques 1or aetecuon or piological contamindrnts In
foods are presented, where disadvantages for practical applications are high-
lighted and explained in detail. Second, prominent applications of hyperspectral

KEYWORDS
Hyperspectral imaging;
Microbial contaminants;

imaging from the last decade to food safety and quality assessment are :
reviewed, specifically focusing on both deteriorative and pathogenic microor- O pCIOn al Resum,en de
ganisms, microbial toxins, and parasites; whether acting individually or collec- los Cap|tu|05

tively in spoiling food products and/or represent a health risk to the consumers,
Finally, relevant current and future challenges, advantages and disadvantages of
hvperspectral imaaina applications are brieflv examined.
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PALABRAS GLAVE

.Cdmo seleccionarlas?




5N PALABRAS CLAVE

Las palabras clave son términos o frases cortas (lexemas) que
permiten clasificar y direccionar las entradas en los sistemas de
indexacion y de recuperacion de la informacion en las bases de
datos de un manuscrito o area tematica en particular.

Las palabras clave se convierten entonces en una herramienta
esencial de doble via, es decir, de quienes escriben y de
qguienes buscan la informacién de manuscritos o areas
tematicas relacionadas.

En consecuencia, no se debe subvalorar o menospreciar su
importancia a la hora de considerarlas, pues se podria
dificultar la difusion de un manuscrito e incluso no detectar la
relacion del mismo con otros similares, justamente por el uso
inadecuado de las palabras clave.
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5N PALABRAS CLAVE

Asi, se considera que las palabras clave (descriptores)
incrementan ostensiblemente las posibilidades de
profundizacion y busqueda de la informacion de un area
tematica, lo que no es posible solo a través del examen del
titulo del manuscrito.

RECOMENDACION

Procurar incluir palabras clave que no estén incluidas en el
titulo del manuscrito ni en el resumen, ya que aplicando esta
estrategia se pueden aumentar las posibilidades de
busqueda y ser visibles en los sistemas de informacion
actuales.
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ARTICLE INFO ABSTRACT
Chemical compounds studied in this article: A Rotational Central Compound Design was used to optimize time and suerose concentration for osmotic
Sucrose (FubChem CID: 5968) pretreatment of blueberrdes and strawberries to preserve anthocyanin and phenolic compound content and

ethanaol [PubChem CID: 702)
hydrochloric acid (PubhChem CID: 31.3)
potassium chloride (PubChem CID: 4873)
sodium acetate [PubChem CID: 517045)
pectin (PubChem CID: 441476)

color during subsequent jam preparation. No significant differences were found for color, but statistically
significant differences in the phenolic compounds and anthocyanins content in the resulting jam were observed.
Superposition of the resulting response sufaces allowed for prediction of optimized osmotic pre-treatment time
and sucrose concentration. The predicted values were confirmed in triplicate. The results indicate that

distilled water (PubChem CID: %2 pretreatment times of 242 and 219 min and sucrose concentrations of 1.65 and 1.46 M recovered the greatest
sodium carbonate (PubChem CID: 10340) amount of the target compounds in blueberry and strawberry jams, respectively.

oyanidin 3-0-ghicoside (PubhChem CID:

H1667)

gallic acid (PubChem CID: 370)

Kayponds:

Vaconium corymbosum
Fragaria x ananassa
Response surface methodaology
Osmotic treatment

Jam
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Articulo de Investigacion Original

Debe proveer:

INFORMACION SUFICIENTE

Para que el lector entienda:

> La realidad problematica (Problema)

» Las soluciones reportadas en la literatura
cientifica relacionados al problema
(Antecedentes)

» El vacio en el conocimiento del asunto que se
propone dilucidar (Justificacion tedérica)

» El proposito del estudio (Objetivo).
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Articulo de Revision

Debe proveer:

INFORMACION SUFICIENTE

Para que el lector entienda:

> La realidad problematica (Problema)

» Las publicaciones reportadas en la
iteratura cientifica relacionados al
oroblema (Estado del arte)

» El vacio en el estado del arte del asunto :
. o .. Opcional
gue se propone revisar (Justificacion)

» El proposito de la revision (Objetivo).
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1. Revision de la literatura atingente al tema

Fuentes Secundarias. Son documentos gue
utilizan o listan fuentes primarias.

Base de datos recomendada para realizar busquedas:

WWW.SCOpUS.com

B Dy Rail Siche



S LA INTRODUCCION

WWW.SCOpuUS.COm

& (&) @ https://www.scopus.com/home.uri

SCOpUS Preview Author search  Sources

Login required to access Scopus

What is Scopus »  Blog »

Login using your Elsevier credentials Check out your free
Username: g OpenAthens login author prOﬁIE‘!
Login via your institution
Password: ¥
Other Institution logi
T o— er Institution login
Not Registered? Apply for Remote Access

Looking for free
Forgotten your username or password?

, journal rankings and
*=required fields

metrics?

@ % =

Help v Register > IRV

in ¥ f D

B Dy Rail Siche



S LA INTRODUCCION

WWW.SCOpuUS.COm

QpenAthens i

Sign in with an OpenAthens account. Find your organisation.
Username Search

& Email address or username OR | Concytec e
password 1 organisation found

& Password et Concytec . £ Sign in

Problems signing in?

By using this site you agree to us setting cookies. Please see our privacy and cookie information.

B Dy Rail Siche



S8 LA INTRODUCCION

WWW.SCOpuUS.COm

Cliray . reonerm

itae Tal 1.
Hiojas de s o
e ba Ciem iy 5 eoradagpia ]

[amnes DIMA]

Usuario

18861575

Clave

B Dy Rail Siche



S LA INTRODUCCION

WWW.SCopus.com

Sco pus Search  Sources  Alerts  Lists Help v Scival »

Document search

Documents  Authors  Affiliations  Advanced

Search Article title, Abstract, Keywords

E.g., "Cognitive architectures" AND robots All fields
Article title, Abstract, Keywords
Authors
> Limit First author
Source title
Article title

Abstract

Keywords -

B Dy, Rauil Siche



S LA INTRODUCCION

WWW.SCopus.com

SCOPUS Search  Sources  Alerts  Lists Help v Scival »

Document search

Documents  Authors  Affiliations  Advanced

Search
e v .+
hyperspectral X Article title . .

E.g., "Cognitive architectures" AND robats

AND
Search
ot X Article title IZ'

> Limit

Reset form ‘

B Dy, Rauil Siche



S LA INTRODUCCION

WWW.SCopus.com

Sco pus Search  Sources  Alerts  Lists Help v Scival » Radl Siche —

69 d ocumen t resu ]tS View secondary documents  View 164 patent results View 20 Mendeley Data

(TITLE ( hyperspectral ) AND TITLE (meat ))

# Edit B Save A4 Setalert EJ Setfeed

Search within results... ol Analyze search results Show all abstracts  Sort on: Date (newest)
Refine results All~ csv export s Download View citation overview  View cited by ~ Savetolist  ses = =
Document title Authors Year Source Cited by
Document type A
™ - 1 Non-invasive and rapid pH monitoring for meat quality assessment ~ Yao, X, Cai, F., Zhu, P., 2019 Meat Science 0
L1 Article (43) » X X
using a low-cost portable hyperspectral scanner (- Ui, ), He, S. 152, pp. 73-80
1 Conference Paper (17) >
| Book Chaper () > View abstract v View at Publisher Related documents
] Review 4 >
2 Integration of spectral and textural features of visible and near- Jiang, H., Yoon, S.-C., 2019 Spectrochimica Acta - Part A: Molecular 0
infrared hyperspectral imaging for differentiating between normal Zhuang, H., (...), Li, Y., and Biomolecular Spectroscopy
2019 (6) > and white striping broiler breast meat Yang, Y. 213, pp. 118-126
2018 () >

View abstract v View at Publisher Related documents

2017 9 >




LA INTRODUCCION

GD g|e Nondestructive monitoring of chicken meat freshness using hypersplectral !J Q,
Todo Imagenes Moticias Videos \Vias Preferencias Herramientas
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Articulos académicos para Nondestructive monitoring of chicken meat
freshness using hyperspectral imaging technology

... of chicken meat using hyperspectral imaging - Xiong - Mencionado por 101

... detection of the microbial spoilage in chicken meat by ... - Lin - Mencionado por 103

_.. in emerging imaging techniques for non-destructive ... - Chen - Mencionado por &1

Nondestructive monitoring of chicken meat freshness using ... ‘
hitps://ieeexplore ieee. org/document/8075445/ - Traducir esta pagina

por X e - 2015 - Mencionado por 3 - Articulos relacionados

Nondestructive monitoring of chicken meat freshness using hyperspectral imaging technology.
... The results demonstrated the promising potential of hyperspectral imaging technology for the
detection of bacteria on meat surfac

Nondestructive monitoring of chicken meat freshness using ...
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Nondestructive monitoring of chicken meat freshness using hyperspectral imaging technology.
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Applications of Hyperspectral Imaging in Chicken Meat Safety and ...
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Mareover, the usefulness of hyperspectral imaging technique for detecting fecal ... Freshness is an
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Hyperspectral Imaging for Chicken Meat Safety and Quality ... Non-destructive evaluation of
bacteria-infected watermelon seeds using ..
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4. Conclusions
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700 nm and 650 nm achieved the optimal estimation of CFU on meat surface (R 2 =0.9328). The TBVI
values based on the above two wavelengths were calculated for all pixels on meat images, and were
visualized by displaying the TBVI values for all corresponding pixels on a new image. The predicted CFU
for meat samples were then calculated and visualized by incorporating the model into the new TBV| image.
The results demonstrated the promising potential of hyperspectral imaging technology for the detection of
bacteria on meat surface
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1. Introduction

IMeat is an important part of a balanced human diet. It is a major source of protein, and helps build
lean muscle mass in human body. Meat also provides high levels of iron and vitamins, as well as all of
the nearly two dozen different types of amino acids that the human body requires on a daily basis [1].
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NONDESTRUCTIVE MONITORING OF CHICKEN MEAT FRESHNESS USING
HYPERSPECTRAL IMAGING TECHNOLOGY

Xujun Ye", Kanako Ifno", Shuhuai Zimngj, Seiichi Oshita’

'Faculty of Agriculture and Life Science, Hirosaki University, Aomori 036-8561, Japan
Laboratory of Bioprocess Engineering, Graduate School of Agricultural and Life Sciences, The
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ABSTRACT

This study investigated the capability of hyperspectral
imaging technology for monitoring the freshness of chicken
meat during storage. Fresh chicken meats were prepared and
stored in a refrigerator at 4 °C for 8 days. Hyperspectral
images were obtained every 24 hours for meat samples with
ImSpector V10E, and the average spectral reflectance data
for each sample were extracted. The bacteria in colony
fmmmg unit (CFU) for each meat sample was measured by
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itself, the people handling the meat, and/or the implements
[2]. Therefore, timely and accurate detection of the spoilage
will help discriminate the quality and safety of meat
products.

The concems over pathogenic bacteria within meats
have illustrated the requirement for a rapid and accurate
detection system for microbial spoilage of meats. Many
methods are currently available to detect the spoilage
bacteria loads such as the standard colony-counting method
[3] and several olher modem molecular biological and
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2. Obtencidn de la literatura

« Elaboracion directa de citas y bibliografia

v Cita textual
Parafrasis
Resumen
Cita de datos

X X

En cualquiera de los casos anteriores se debe
dar el crédito correspondiente al autor
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2. Obtencidn de la literatura

v Parafraseo

¢En qué consiste?
Redactar con palabras propias la idea del autor consultado.

¢Cuando se debe hacer?

En lo posible se debe parafrasear para reducir las posibilidades de incurrir en
plagio, sin necesidad de hacerlo mas extenso que el texto original.

¢ Como hacerlo?

Entender lo leido, internalizarlo y redactar sin mirar el texto original para evitar
la tentacion de utilizar las mismas palabras del autor.

Estrategias: utilizar sinonimos, traducir de un idioma a otro,
, expresar numeros y porcentajes de forma
diferente, cambiar el orden de las palabras.

Nunca se deben introducir nuevas ideas.
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3. Redaccion
Cuidado con las siguientes afirmaciones:

“Este tema jamas ha sido estudiado....”
“No existen estudios que hayan analizado ...."
“Nunca prestaron atencidon a este objeto de
estudio.....”

“No hay ningun documento que aborde.....
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3. Redaccion

Errores comunes

Se insertan parrafos sin relaciéon con los anteriores vy
posteriores o la relacion es muy tangencial.

Los parrafos de un mismo punto o subpunto deben girar
en torno a la idea-eje manteniendo el hilo conductor
alrededor de esta idea.

Son muy utiles los parrafos de introducciéon a un parrafo
de sintesis final, asi como los parrafos de transiciéon que
nos permiten transitar de un punto a otro y no de forma

abrupta. \\
9%%
o=
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¢, Como lograr una buena
introduccion?

Ademas de los elementos técnicos
iIndicados (lo conocido, lo desconocido vy

el objetivo), quizas la clave esté en la
autenticidad.

B Dy Rail Siche



— » Problema

Meat Science 133 (2017) 43-50

S LA INTRODUCCION

ELSEVIER

Lo conocido

Contents lists available at ScienceDirect

Meat Science

journal homepage: www.elsevier.com/locate/meatsci

» Antecedentes

An application based on the decision tree to classify the marbling of beef by
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Articulo de Investigacion Original

1. Introduction

Quality is the key factor for\the commerdial success of any ags
cultural food product (Saldana \et al., 2013; Siche et al., 2015;
Wu & Sun, 2013a), especially in mea, for its importanca{n the diet as a
contributor of protein, vitamins and Ninerals. The meat 3\gapidly de-
teriored by physical and biological agents, which forces the mwat pro-
cessing industry to have rigorous controls\to determine its suitabilityx as
fresh or stored food (ElMasry, Sun, & Allen\ 2013; Lohumi et al., 2016}
McAfee et al., 2010). The methods used to ®valuate and control meat
quality are usually tedious, time-consuming)\and destructive, which
produces losses to the industry (Xiong, Sun, ZeNg, & Xie, 2014).

Marbling is one of the features that most influences the sensory
acceptability of meat and meat products (Moraled, Guerrero, Aguiar,
Guardia, & Gou, 2013; Muiioz, Rubio-Celayjo, Garcia-Gil,
Guardia, & Fulladosa, 2015) and it is defined as the amount and spatial
distribution of visible fat, which appears as thin spots in the muscle that
give a similar appearance to marble (Cernadas, Durdn, & Antequera,
2002). Marbling is usually associated with superior quality meat pro-
ducts when the streaks of fat are uniformly distributed over its surface
(Xiong et al., 2014). The differences in eating quality can be attributed
to the quantitative and spatial distribution of streaks in meat (Albrecht,
Wegner, & Ender, 1996) and meat products such as ham, where mar-
bling is used to characterize and classify this product (Cemadas et al.,
2002).

The estimated degree of marbling is based on official standards in
each country, the American and Japanese standards being the most
widespread ones (Liu, Ngadi, Prasher, & Gariépy, 2012). However, as

his is conducted by human inspectors, evaluation is subjective and the
consist of its results cannot be guaranteed, leading to various in-
vestigations ushng artificial vision systems for an objective assessment

of marbling in heef (Shiranita, Hayashi, Otsubo,
Tsuneharu, & Takiyama, 20000~Jan, 2004; Toraichi et al., 2002;
Yoshikawa et al, 2000), pork ~Eaucitano, Huff, Teuscher,

sariepy, & Wegner, 2005; Liu et al., 2012), cured ham (Munoz et al.,
201Y) and sheep meat (Przybylak et al., 2016).

Hypegspectral imaging integrates spectroscopy and computer vision
techniques tq provide both spectral and spatial information of an object
(KamruzzamanyMakino, & Oshita, 2016b; Wu & Sun, 2013b). The spa-
tial information allows the characterization of a complex heterogeneous
sample, while that the>spectral information allows to identify a wide
range of multi-constituent™gurface and subsurface features (Gowen,
ODomnell, Cullen, Downey, & Frias, 2007). Hyperspectral imaging
captures hundreds of images of a single band at a certain wavelength,
forming a three-dimensional data structure of multivariate images
(hypercube), constituted by a spectrum for each pixel in the image
(Kamruzzaman et al., 2016b). The application of hyperspectral imaging
technique has proven to be fast and objective. It has been accepted as
one of the most powerful methods of nondestructive imaging to predict
quality and safety attributes in different species of meat (Kamruzzaman
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et al., 2016b; Xiong et al., 2014). Recent researches have used hyper-
spectral imaging systems for the evaluation of marbling in meat, ob-
taining good results (Li, Shan, Peng, & Gao, 2011; Liu et al., 2012; Qiao,
Ngadi, Wang, Gariépy, & Prasher, 2007). The work of Qiao et al. (2007)
stands out because they used marbling standards for objective assess-
ment of marbling scores. Liu et al. (2012) developed an automatic and
objective method for the evaluation of degree of marbling in pork based
on the simplification of fats to linear p ; areas by image analysis in
RGB (Red, Green, Blue) format.

regression (PLSR) (Lim et al., 2016 ~Yeh et al., 2016), least s
support vector machine (LS-SVM) (Huang, Tang, Yang, & Zhy/ !

Kamruzzaman, Makino, & Oshita, 2016a; Kamruzzaman et al4 2016b),
artificial neural network (ANN) (Khulal, Zhao, Hu, & Chen/2016), and
multilayer perceptron with scaled conjugate gradient (MKP-SCG) (Sanz
et al., 2016), among other methods.
pular classifiers
ilar to human logic

The decision tree is one of the most powerful an
available, and since it follows a diagram of flow si;
and reasoning, it has the effective ability to leard and understand (Ma,
Destercke, & Wang, 2016; Sok, Ooi, Kuapfg, & Demidenko, 2016;
Wickramarachchi, Robertson, Reale, Price, Z Brown, 2016). That com-
pressibility trait, makes the decision tregs/highly accessible to different
users in different areas of learning, which can be found in a wide range
of applications such as business (Creamer & Freund, 2010), manu-
facturing (Ooi, Sok, Kuang, Demidenko, & Chan, 2013; Williams et al.,
2016), computational biology (Kingsford & Salzberg, 2008), bioinfor-
matics (He, Hu, Harrison, Tai, & Pan, 2006), geography (Basse,
Charif, & Bédis, 2016; Gharaei-Manesh, Fathzadeh, & Taghizadeh
Mehrardi, 2016}, foods (Bozkir & Sezer, 2011; Zwietering, 2015), etc,

Meat Science 133 (2017) 43-50
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Lo conocido
» Antecedentes

However, investigations that use decision trees for classifying food
products were not found.

* Lo desconocido

This study aimed to develop a rapid and nondestructive system to
classify the degree of marbling in beef, based on the analysis of hy-
perspectral images associated to the method of decision tree.

| Objetivo
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Articulo de Revision

Introduction

Food quality and safety problems are receiving increasing attention in both developed and developing
countries," and these issues are frequently confronted in our daily life because in today’s markets there is
an increasing demand for safe and quality products and also because food safety legislations have become
more and more stringent.”

Problema

The food industry is actually focused on developing innocuous products and requires a constant
commitment to the design and implementation of procedures and systems to control various para-
meters in food products (Fig. 1). Currently available analytical techniques are mostly slow methods
and destructive too. Therefore, it is urgent to develop non-invasive, efficient, and quick testing method
for monitoring food quality and safety.”) Of all the available options, hyperspectral imaging (HSI)
technology is shown as one of the most promising alternatives, being a non-destructive analysis
technology that can easily engage in productive processes.

_.[

Proteins, carbohydrates,
lipids, vitamins, minerals

NUTRITIONAL VALUE

_.[

Nutraceutical compounds

[
[

CHEMICAL COMPOSITION

Moisture, pH, pigments,
aromatic substances

Several recent review articles have been published on applications of HSI which is primarily
concerned with overall food quality and safety evaluation,”® " and others have been mainly focused
on determination of chemical and microbiological contamination on food products.“’z’m’ls] However,

[ SENSORIAL ATTRIBUTES ]—-

_,[

Size, color, appearance,

]
]
J
)

there is not any paper which specifically addresses on the application of HSI to evaluate different
contaminants of biological origin in food products, such as spoilage microorganisms that can attack]
agricultural crops and cause losses in production output and quality; microorganisms causing
deterioration and quality loss in ready-to-eat foods, especially pathogens and/or their toxins; different

firmness
= Bacleria and/or bacterial toxins )
= Fungi and/or fungal toxins
= Virus
= Parasites J
Biological cor

Organic residues: fecal material, h

(

CONTAMI TS

blood, bonds, hair, poultry
fealh fruit pits, etc.

arganicresidues that can he a vehicle for different microhial contaminants: and naragites
o T

{

It is estimated that between 10% and 50% of agricultural production, especially grains and
vegetables, are lost each year as a result of microbial contamination.™® Besides, it is estimated
that 42% of foodborne illnesses are mainly caused by contaminating microorganisms, especially
pathogenic bacteria.l"”) For instance, in the United States, it is estimated that each year roughly 1 in 6
Americans (about 48 million people) gets sick, where around 128,000 were hospitalized, and 3000
died of foodborne diseases."® Therefore, this review focuses on the most notable application of HSI
for detecting such contaminations at any level of food production chain, which includes the
production of agricultural raw materials, and the industrial processing, packaging, and the storage
conditions, that is, from farm to table.

Other contaminants

= Soiland contaminatedwater

Figure 1. Main parameters controlled in

= Chemicals
= Glass, metal, plastic, etc.

food preduction.

Antecedentes
Vacio en el Estado del Arte
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Evaluation of Food Quality and Safety with Hyperspectral

Imaging (HSI)

Rauiil Siche'

Introduction

The current food industry is focused on developing innocu-
ous products that meet the quality requirements demanded
by the market, but using technologies quick and accurate
response [99], with less product loss during the analysis.

Of the many available technologies, hyperspectral
imaging (HSI) is shown as a promising alternative, offering
speed, accuracy, reliability, besides being a nondestructive
analysis technology that can be attached along the different
production processes [28], obtaining information immedi-

ately, something that other technologies cannot do.
| To this must be added the efforts of the scientific |
community that directed significant research toward opti-
mizing the adaptability of HSI to the food production
processes, which 1s evidenced by the different studies
published in the last decade (Fig. 1).

Figure | shows that from the year 2011 there have been a
considerable increase in number of studies on the application
of HSI in life sciences. This indicates that, as an alternative
technology, the acceptance of HSI by industry was increasing,
thanks to the advantages already mentioned above.

I'he objective ot this review 15 to gather the most
important studies conducted on the application of HSI in
the evaluation of the quality and safety of food, referring
first to the fundamentals of this analytical technology and

- Ricardo Vejarano' - Victor Aredo' + Lia Velasquez' -
Erick Saldafia® - Roberto Quevedo3
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then detailing its application to different food groups.
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En esta seccion se describe cOmo se
realizo el trabajo de tal manera que
otros puedan reproducirlo
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S8 MATERIALES Y METODOS

En articulos de Investigacion Original:

Especificar los MATERIALES en cuanto a:
origen/procedencia, caracteristicas generales, grado
de pureza, numero de lote, fabricante, etc.

Especificar los METODOS con la referencia
adecuada o detallar la metodologia desarrollada.

B Dy Rail Siche



S8 MATERIALES Y METODOS

En articulos de
Investigacion original

Current Nutrition & Food Science, 2016, 12, 65-71

- . 1.* -~ A 1 1 . ~ 2 . . 2
Raul Siche™ . Carmen Avalos’, Hubert Arteaga ., Erick Saldafia” and Thais M. F. S. Vieira

! Instituto Regional de Investigacion Agraria, Universidad Nacional de Trujillo, Av. Juan Pablo IT s/n.

o r . 2 - . T . i P
Ciudad Universitaria, Trujillo, Peru; ~Department of Agro-industry, Food and Nutrition, “Luiz de
Queiroz" Agricultural College, University of Sdo Paulo, Brazil

65

Antioxidant Capacity of Binary and Ternary Mixtures of Orange, Grape,
and Starfruit Juices

2.MATERIALS AND METHODS
2.1. Raw Material

Orange (var. Washington navel), red grape (var. Alfonso
Lavallet), and starfruit (var. Golden Star) samples were ob-
tained from the cities of Huaral (Lima, Peru), Gran Chimu
(La Libertad, Peru) and Viru (La Libertad, Peru), respec-
tively, and immediately were subjected to juice preparation.

2.2. Process for Obtaining Juices

The raw materials were selected based on their state of
maturity and macroscopic high quality. Selected fruits were
washed to remove foreign material. Juices were extracted by
cold compression or crushing (for oranges) (Pulper DFV 19-
40 I/C, Vulcano, Peru). Subsequently, n order to remove
fraccs oI bark, sceds and excess of pulp m the juice, raw
quices were filtered under vacuum (through a 110 mm diame-
ter Buchner funnel using Whatman No. 4U). Finally, glass
bottles were filled with the juices, covered with aluminum

foil fo prevent oxidation and stored in domestic refrigerator
(7£1 °C) yntil turther analysis.

2.5. In vitro Antioxidant Capacity of Mixtures

Pure samples and mixtures in study were subjected to
analysis in order to measure the in vitro antioxidant capacity
by a method developed by Brand-Willlams er al. [20],
by the Department of Pharmacognosy and Pharma-
cobotany of National University of Trujillo, that 1s based on
the reduction of absorbance at 517 nm of 0.1 mM DPPH
radical. The reactions were performed using 5 mL of DPPH
ethanol solution at 0.1 mM as volume, and 50 pL of sample.
The mixture was homogenized carefully; it was left to stand
at room temperature protected from light over 30 minutes
betore absorbance at 517 nm reading. A spectrophotometer
(SpectroQuest 4802 UV-Vis, UNICO, USA) was used and
methanol and 0.1 mM DPPH solutions were used as negative
and positive control. The percentage of DPPH radical scav-
enging (% DPPHgagical scavenging) OF the tested sample was cal-
culated by the Equation 1:

% DPPHRgadgical scavenging = (Abs control — Abs sample)*100 /
(Abs control) (Eq. 1)
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&Ldmo redactarlos?

Se debe redactar en impersonal:
Se encontro, y no: encontré o encontramos
En inglés: was found

En espanol, se debe redactar en voz activa:
Correcto: Se evaluaron dos metodologias
Incorrecto: dos metodologias fueron evaluadas

En Inglés: two methodologies were evaluated

En cuanto a los tiempos verbales,
Introduccion: presente y pasado
Materiales y métodos y Resultados: pasado
Discusion: Presente y futuro.
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b} Biocapaaty calcula non. Reserve a percentage of 14_2% from the total biocapaaty aiming to cover other species needs. In

resource [28]. Since the real wealth can be measured by the work previously done to produce something, Emergy is consid- this present work, that percentage corresponds to Peru's area with natural vegetation envisioning biodiversity pres-

ered a scientific measure of real wealth in terms of the energy previously required o make something [29] ervation | 17]. Venetoulis and Talberth | 5] took the first step tow ands making formal accommodation for other spedes

Emergy analysis (EA) allows the accounting for additional flows that influence sustainability, such as waste, soil loss, hu- reserving |3-ﬁ0fﬂtﬂocanaclty- Existing gap studies suggest that if appn tely 13.4% of the terrestrial land on

man-labor, water use, among others. Besides that, all previous available energy used to make something is considered in the Earth were protected, 55% of all species that are sig ed with would meet targets for sur-

calculation procedure, presenting the energy memaory of the product or process in the final indicators. On the other hand, EA v|va|_|3?} In regions with high levels of spedes richness and endemism, large percentages of their erritory would
presents some deficiencies, mainly those related to criteria and accuracy. Below, there is a brief description of the deficien- | Tequire protection . — . .

" th " logy that we consider important for the purpose of the present " () Footprint calculation Include two important categories: soil loss and water consumption. Those categories are not

cies on the emergy methodology po purpo: p paper: accounted for in the EF-GAEZ method, neither in Zhao's approach. Water and soil are essential factors to agricultural

o . I ; o . production In fachau‘rlssu\mpumntm human activities that Hoekstra and Hung | 14] stated that it should be con-

(a) EA does not define which isits sustainability indicator. Possible indicators are renewability (%R, [3]) or emergy sus- sidered an good. with water are related to its scarcity, excess and deterioration of its

tainability index (ESL [49]). Some published papers consider ESI as the sustainability indicator, but others consider quality. Another major factor cndangtrlng the long term food supply is the loss of soil fertility [ 11]. High technology

the %R, or even all emergy indices assessed at the same time. agricultural systems cause the loss of top soil at an impressive rate: corn production in lowa, USA, implies the loss of

(b) R bility and emergy tainability index do not have standards. For example, some authors indicate that in a about 20-30tons of top soil per year per hectare; a sustainable system would tolerate a loss of only 1 ton ha™' year™'

long time perspective systems with hngh “l,_,es of renewability emergy index are acceptable [3], but what is the min- |35]. Similar situation is found in populated developing countries: 30tonha~' year~! in India and 40 tonha~' year—" in

imum value of bility to be consi tainable? For processes and products, the use of ES| index is more China. Considering that 500y ears are needed to restore 2.5 cm of top soil [35), soil loss is a serious form of biophy sical

capital depletion.
(d) Biocopacity and footprint colculation. The use of global empower density (GED) is different than the use of loal
empower density (LED) as proposed by Zhaoet al [61]. LED {in se] ha~', where ha is equivalent to local hectares) cor-

enlightening. Brown and Uligiari [3] indicate that for values of ESI below 1, products and processes are not sustainable
at along time period, while they are rather sustainable if ESI equals 1, and clearly sustainable for ESI higher than 5.

(€) Assuming a country's emergy assessment only the biggest natural renewable flow is considered to avoid double responds to obiain a footprint in local hectares. Using GED (in se] ha~', where ha is equivalent to global hectares) cor-
accounting [29]. That procedure occurs, because all of the natural emergy flows come from the same emergy baseline. responds to obtain results in global hectares. Zhao et al |61] have used LED for footprint and GED for biocapacity, but
That approach may be a temporary solution, but the methodology does not consider the flows from internal natural in this present paper, GED was used for both indicators, making it possible to compare therm.
capital storages that produce several environmental services and antribute to the health of human-dominated sys- (€} Biocapacity and footprint caluletion. Consider the total area of evaluated systems. As previously discussed, EF-GAEZ
tems. As well as non-renewable internal storages such as soil, minerals, natural gas, coal, and so on are considered excudes areas where resources donotappear to be directly utilized for the purpose of human consumption and waste
in the analysis, we believe that natural capital should be accounted for as a natural renewable resource. assimilation This exdusion, however, disregards the role that these areas provide in generating global biocapacity or

supporting critical ecosystem services that sustain both human and non-human life onthe planet. From our perspec
‘ive, however, the entire surface of the Earth is relevant since most of the surface participates in the carbon cyde. This
change also acknowledges the interconnectedness of the biosphere.

(d) The lack of available emergy intensity® factors with good quality is a deficiency of the emergy methodology. We consider
that the International Society for the Advancement of Emergy Research (ISAER, hitp://wwwemergysociety.org) could
elaborate a handbook with several emergy intensity factors with controlled quality, taking into account different criteria

for that purpose as numeraire (energy, exergy or mass), emergy baseline, technology and calaulation year. 2.1, Biocapacity calculation

By far, strong points overcome weakness on both ecological footprint and emergy analysis methods Knowing their lim-
itations and advantages allows an attempt for their mutual improvement. The objective of this work is to discuss a potential
convergent approach between EF-CAEZ and EA, and apply it to a case study.

Biocapacity should be clculated as function of available renewable resources. The quantity of natural renewable -
sources for countries varies, but the main sources are solar radiation, tidal energy, deep Earth heat and internal storge of
natural capi@l. All those natural renewable flows in energy and/or mass units are accounted for in the biocapadty calcul-
tion. The accounting for natural capital isa novelty in this work compared toZhao's et al |61] approach that have considered
the baseline emergy flows as biocapacity. Natural capital is an internal storage of acountry that was filled up during several
decades {or even centuries) by external natural energy flows. Nowadays, mainly the under development countries are
dependent of that storage. For that reason, we have considered natural capital as a supplier of renewable mesources, ie. it
'was accounted for in the total biocapacity.

The conversion of energy andjor mass flows to emergy flows is made using the emergy intensity factors: emergy (se-
J)= energy or mass flow (] or kg)* emergy intensity factor (se] |~ or sef kg~'). After that, emergy per capit is calculated
through the division of each emergy flow by the population of the country under study, resulting in se] person™' units.
In order to obtain the biocpacdity per apita (BCp in gha person™'") in units of area, the emergy of biocapadty per pita
(EMBCp in sef person~} of each flow are divided by global empower density {GED, 3.1 x 10" seJgha~" from [61]): BCp
(gha person') « EMBCp (se] person~'}/GED (sef gha™').

Finally, all the flaws in glohal hectares per capita are summed up and the percentage of 14 7% is subtracted, aiming the
preservation of other species. The final value obtined represents the total biocapacity available in global hectares per apita
of the evaluated system.

2. Proposed method for EF calculation based on emergy: emergetic ecological footprint (EEF)

Anew approach based on EF-GAEZ and EA was originally proposed by Zhao et al. [61], slightly modified and used by Chen
and Chen [6,7] to investigate the resource consumption of the Chinese sod ety from 1981 to 2001 and by Siche et al. [41] to
make a diagnosis of Peruusing 2004 data. Zhao's approach consists incalculating biocapacity as natural renewable resources
and the footprint as the system consumption, both in emergy units. The calculation procedure is basically to obtain those
resources and consumption data in energy andfor mass flows, and convert them in solar emjoules (sef) using the respective
emergy intensity factors. After that, biocapacity and footprint can be estimated using the empower density® (se] ha=' - global
empower density in the biocapacity calculation, and local for footprint calculation).

Zhao et al. [61] introduced EA's concepts into the EF framework, but that approach did not remove main weaknesses
found in the original methodologies. For example, the three main natural external flows that drive the biosphere (solar radi-
ation, deep Earth heat and ridal energy) are considered to calculate the biocapadty. We consider that procedure correct in
order to calculate the amount of natural external renewable resources that the systems consume, but not to calculate the
blocapacity. In other words, Zhao et al. [61] considers a biocapacity based on natural renewable external flows, not account-
ing for the energy and mass flows supplied by available internal storages of natural capital.

22, Footprint colcule tion

Usando textos

‘We suggest four changes in this present paper aiming to improve Zhao's ap proach: Consumption was divided in seven @tegories: agriculture (induding food and soil loss), pasture, fishing areas, wood and
firewood, energy tricity, and patable water for human use. Those categories are very sim-

{a) Biocapacity calculation. Calcul ate biocapacity as function of natural renewable resources in emergy units, considering ilar to Zhao's et al [61] approach, but hl‘"-‘W'-‘ have considered two new categories: soil loss and potable water for human
the sum of solar radiation, deep Earth heat, tidal energy and internal natural capital storage. The novelty presented use. Consumption of each ctegory, except soil loss and water use, was calculated through the following expression:

Consumption = Production + Importation — Exportation.

here is the inclusion of the item internal natural capital (storage) responsible for producing several ecosystem services Soil loss category (SL) in energy units was obtained using the following equation: SL (Jyr-")=current soil loss

(flows). At this time. we assumed tl‘_ut flows could be r.eprﬁented by the ne[ primary prqducnv\ty (NPF) of preserved (54 m“ytar"] *area urcmp(rrr‘] percentage of organic matter * energy content in organic mam:rug"]. where percentage
naral forest systems. So, we considered the forest biomass accumulated in a year period as the amount of energy of organic matter is estimated as 3% | 2], enerzy content in dry organic matter is 22,604 [g~'[2]. In this work, soil loss cat-

flow available from natural capital storage Jezory considers only the ozanic matter last in erosion processes.
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Terestrial Biomes i Marine Biomes
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AET=P/[09+(P' /L) "
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Emergy and value of the net primary production (NPP)
above ground in natural areas
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NPP (in glm*yr) for
4 marine biomas (Whittaker
and Likens, 1973)

Open ocean: 114

’ [ Upwelling zones: 450
Continental shelf: 324

¢ Algal bed and reef: 1800

Estuzries: 1620

¥
NPP, = 3000{ 1-exp[-0.0009695*(AET-20)]} | | log NPPy=[1.7165%lopAET)}-1.8257

NFPuass

Average between NPP; and NPF,

V

‘ NPPeneroy = NPPygyss x (3.6keal/g) x (4186 /keal)

Terrestrial Biomes ‘ Y Marine Biomes

In (Ttyes) = 28.703 - 3.0093 In {NPPyass) Tenen = 1680 5eJ]
NPPeurrav = NPPrurray X Truee NPPevrrav = NPPegrav X Trse
In(NPPyspue) = -15.06343.0291In(NPPyazs) | | In(NPPyar i) = -0.607+1 3051 In(NPPyyys56)

Totals:

2 NPPereray
2 NPPereray
2 NPPyae

Figure 1. Algorithm used fo calculate the net primary productivity of natural areas

Usando algoritmos y
formulas
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Fip. 3. Algorithm for the hyperspectral image analysis of beef.
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In 2 future perspective where no fossil fusls are svail-
able, food production will have to be supportad by renewsble
resources. This situation brings uncertainties about the limits
for human existence on the planet (MEA, 2005; Wackernagel
etal., 199%; WCED, 1987 Meadaws et al., 1973

It is necessary to adopt agroecological procedures and to

assessment tools afastand

E[‘ﬁuenlws “Thi
humzn economy as well as all contributions from nawre to
produce the output and shsorb environments! impacts. The
emergy methodology was proposed by Odum (1996) for sys-
temn analysis, accounting, and diagnosis. The methodology
was improved during the last decade. Emergy measures of
natural and economic resources are expressed in a common
basis: solar Joules (se]}. Emergy
Eiology Energetics {Lotka, 1322), General Systems Theory Nun
EBertalanffy, 1968) and Systems Ecology (Ddum, 1983). Several
ecosystems and econamic systems emergy evaluations were
made all over the world (Brown and Ulgiati, 2004; Higging,
2003; Brown and Buranakarn, 2003; Yang et al,, 2003; Lefroy
and Bydberg, 2003; Gin et al, 2000; Panzieri et al_, 2002, 2000;
ulgiati and Brown, 1998), as well a5 theoretical studies and
discussions (Herendean, 2004 Hau and Bakshi, 2004; Erown
etal,, 2004; Bastianoni and Marchettini, 2000). However, there
are few emergy studies that evaluate agricultural production
(Ortaga et a1, 2002; Martin et al., 2006; Castellini et al, 2006),
especially of small family farms, which have singular charac-
teristics

The objective of this research is to demonstrate that
emergy analysis can show farm performance more clearly
with the support of Systems, =nd

Fig. 1~ Study area. Brazil Country, Sao Paulo State, Ampara
County. TL: Trés Lagos farm; DC: Duas Cachoeiras farm; SH:
santa Helena farm.

model. santa Helena produres vegetables, fruits, and coffee
Trés Lagos produces milk and meat

22, Emergy methodology

The emergy analysis is based on the works of dum (1996},
Ulgieti and Brown (1996), and Brown and Ulgiati (2004). The
first stap in the application of the emergy methodalogy is to
construct system diagrams to identify all components znd
their relationships. Fig. 2 shows an apgregated flow diagram
that uses a symbolic lenguage to represent the flows and
Table 1 shows the description of the emergy

to suggest better i th
of farming systems

flows
The second step is to build the emergy table, placing the
numerical value and the units of each flow mentioned in the

2. Methodology
21 Description of the farming systems

Two sgricultural production models were compared: (s} the
chemical or conventional model, which has the increase of
economic profit as its unique cbjective, and (b) the agroe-
cological model, that envisions sustainsble development.
Three agricultural farms located in Ampara County, 530 Paula
state, Brazil (Fig 1) were evaluated: Duas Cachoeiras farm
(29.7h3), Sants Helens farm (15.6ha) and Trés Lagos farm
(25.3h3). The three farms have the same climate condi-
tions (solar rediation, wind speed and direction, amount of
rain, relative humidity), the same soil characteristics, the
same land relisf, approximately the same area, and all are
family managed. The main difference between the farms
is the production modsl {conventional or agroecological)
adopted.

Duss Cachosiras farm adapted Agroecology in 1585, During
the last two decades, it has implemented soil decontami-
nation and natural fertility recovery, reforestation and local
biodiversit . chemical input free food production,
internal residue cycling (mutrients], enhanced use of local
resources, and introduction of extension work, ecological
tourism and education. The other two farms use the chemical

diagram. The table allows the all the rasources
in terms of solar emergy Joules using transformities (Odum,
1996). The third stepis to obtain the emergy indicators (Table 2)
in arder to evaluate the system environmental performance.

This work incorporates some changes in emergy mathod-
alogy in order to get closer tn reality. These changes are the
following:

resources
I=N+R

outputs.
{enargy
produced)

Fig. 2 - Emergy system disgram of a generic production
system.

EE k)

(2) The soil loss was calculated through the Univer-

sal Soil Loss Equation (USLE) in accordsnce with
‘Wischmeier and Smith (1578) and the aid of the Geo-
graphical Information System (c1s). Seil loss equation
enumerates the main factors that influence the rain
emsion. The equation (USLE) is expressed as follows:
A=RxExLxSxCxP, whare A-sail loss given by area
unit [V{ha year)]; R=rain factor; expression of rain erosion
[M) mmy{ha h year)}; K= sail erodibility factor [t /(M) mmj];
L=slope length factor [non-dimensional]; 5= slope steep-
ness factor [non-dimensionall; C=cover-management
factor [non-dimensionall; P~ suppart practice factor [aon-

Table 1
environmental accounting
Inputs and services Description.
Nature contributions (1) BN
natuzal Fain, materials, and
rescurces (R) services from preserved
areas, utsients from sail
minerals and air
Non renewsble namrl Sail, 3, people
rescurces exclusicn
Feedback from cconamy () F=M.5
Materials (M) [TRTaeTS
Renewsble materials and sals of
energy (M) natural osigin
0 I Is, stecl
and energy (M) fuel,ere
Services (5) S-5a45u
services (5) Manpower supported by
renewsbls sources
o services,
[ taes, insurance, eic.
Total emergy (1) YloF
Ortega et al, 202

(1) The renewability factor of each item have been consid
ered, according to ulgiati et al {1994), Ortaga et al. (2005,
2003), Ortega and Polidoro (2002), Ulgiati et al. (2005) and
Cavalett et al. {2006). The emergy indexes were slightly
changed to evaluate sustainability more properly, by con-
sidering mmwamuty of each of onomic resource
used. Th factoris parti
ularly ‘i wh the system uses materials and sarvices,
purchased at the local or regional economy, that are
not il iderad a5 has
labor, electricity power, manure and services). Thus, the
incorporation of the renewability factor should be added
to emergy methodology when applied to assess sustain
shility (ortaga et al., 2005, 2002).

=

Aerial from the
archives of Amparo City Hall fscale 130,000), covering
the three research units. Initially, they were geographi
cally ] ERDAS )
and exported Lo GIS software (ArcGIS 9.0) for construct-
ing thematic maps (land use and soil type). The factors
required by soil loss equation were chtained through
several works (Resende and Almeids, 1985; Bertoni and
Lombardi Neto, 199%; Guarra et al, 1999; Gabriels et
al, 2003; Lu et al, 2004; Shi et al, 2004) and Lnked
10 these maps. An A Macro Language (AML) routine
was used to determine the topographical factor in Arc
info Workstation 8.0, according to Lu et al. (2004). The
AML routine was developed by Hickey (2000) and van
Remortsl et al. (2001), 3nd is svailsble at the Internet
‘address: hup:/farvw.cwn.edw/~thickey/slope/slope html.
The flowchart used to caleulate soil loss can be seen in
Fig. 3. Through this procedure, the amount of soil loss
calculsted is closer to the reality of the specific location;

Tor the agroecclogical system enalyzed in this work,
the ground macronutrients (nitrogen, potash, phospho-
rus and limestone) removed in the harvest (see Table 3}
‘have been considered as renewable resources from nature,
since the process used in the farm makes the acquisi-
tion of macronutrients from external sources unnecessary
(Agostinho, 2005). The grean manure {fertilization using

‘Tuble 2 - Emergy indicators.

Indicator Expression Meaning

Solar transéormity (Tr) 3 The ratio of the emergy of the output divided by
the energy of the products.

Renewability (%) 100x{R + Ma + SWY. The ratio of the rencaable inputs divided by the
total emergy af the system.

Emergy yisid ratio (EYR) VM < 50} The ratio of total emergy used divided by the
emergy of noarenewabie inputs from the
econcay.

Emergy imvestment satio (E1R) Mo+ SR + My + 5 +N) The ratio of emergy of nonEnewable cconomic

Ermesgy exchange ratia (58] ) i)

Erwizommental Inading e (ELF)

Ernergy sustainability index (ESI) EYRER

(8 Mo SR s 5]

inputs divided by the emergy of nature
investment (nature input plus reacwable inputs
).

The aeie of comeegy i bt psbces
the sconceny divided by the emergy received
from the buyer.

The ratio of nenrenzsabic emergy and

einputs.
Indicates the sustzinability of the syster.

‘Sousce: Ortega et al 2007, based on Odum, 1985,

alculation of mutrients removed from the ground

Prowin (g P (@(x10%) K (@(x10%) M (@ G (x10%)  Others® (g) (x107)
Maize O 0 5 14 7 5
Sunfiawer n 5 ) 1@ e m
4 7 187 L= 17 =
Pumpiin 1 “ 20 015 n 1
Caszaa 1 7 m 015 16 =
‘Swest potato z = M o= 2 el
Rice 5 a3 o7 40 n 1
2 54 &0 208 \7 B
Vegerable 1 S 257 015 ] 15
Frie 1 1 15 015 ® n
Froduct Productivity (kghayear) P (kghayear) K (kghayear) N{kghayear) ca(kghayear) oOthers (kg/ayear)
Maize 3000 63 as az 0z 0
Sunflower 1,000 in &9 3%E 11 a7
Heans. 800 03 16 &7 ol 02
Pumplin 3500 15 18 SE o7 as
oy 10,000 27 71 160 15 s
Sweet porats. 10,000 28 4 ET) 22 E
Hice: 2500 0E 106 @00 s 48
Sopbean 2400 as 148 s Y] 20
Vegetable 100 8 1 @0 2 4
Frie 10,000 11 1856 160 10 11
Total uo 15 3z n7 =6

Duas Cachosias farm, year 2003
= Source: Table of Chemi : us.

20, B, phosphate:
¥ The amount of nitrogen

approximalely 16% of prolein amount.

haral grotos

t1:30,600)
Visits o 1he Prtos boated Lo
prcpanes pecgrapnicaty

== m £
modal (DEM)

=

leguminous plants), the incorporation of znimal manure,
compost and organic matter surplus after harvest to
the ground ensure that the amount of ground minerals
removed in the crop could be replaced in a renewable way.
Singe 1585, Duss Cachoeiras farm uses no chemical inputs
in food production, displaying s ground mineral extraction
equal to or lower than natural restaration;

The fact that the farms have native vegelation ar
which besides serving as a natural defense against
plagues, causes some rain water to infiltrate the ground

of watarin

sheds (Agostinho, 2005). The land use, sail type, soil
handling and lzndscape slope are the most impartant
factars that affect the water pathways after the rain in
tiates. There are mathematical models able to estimate
the water infitration in the ground, runoff and intercep-

Han by vegetal covering, bt allof tiern demand masy rew

sqmuml‘q-wn” |uaA:|=um A
foectos) Ptsctor | | tuseto] € totor ““"“‘"“" [
data leul
5 e
{raste)

¥ig. 3 - Flowchart used in soil loss calculation.

of water infltration into the ground
mnslﬂermg wegetable covering was not the main aim of
per, thus there were used previous works by other
researthers {adekalu et al, 2007; Souza and Alves, 2003;
centuricn et al, 2001; Lima, 1996). The following percent-
spes were considered: 30% for forest
20% for Napier grass, maize, orchard, chayote, mezdows
and annual culture; 5% for grassland and cultures with low
hiomass accumulation. Through the Gis land use map of
the thres with the values of p
ering areas expressed in hectares and the respective min
infiltration ratio ), it was possible to estimate the water

Combinacion: textos, figuras, tablas, flujos, formulas
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To ensure standardization and repeatability of the tests,
a concentrated clarihed and depectinized orange juice
(57.1°Brix) was used, provided by Nufri (Mollerussa,
Spain). This juice was diluted with distilled water to 12°Brix
for the production of a single-strength juice. Soluble solids
were determined by means of a refractometer (Atago
RX-1000, Atago Bussan Co., Tokyo, Japan) at 20C. The
orange fiber was provided by Indulleida, SA (Alguaire,
Spain). The fiber was mixed with the clarified juice for
3 min at 15,000 rpm using a homogenizer (Ultra-Turrax
T25, IKA, Staufen, Germany) to obtain juices with fiber at
the desired concentration (Cr= 0-12.5% w/w).

Rheological measurements were carried out in a rheom-
eter (Haake RS-80, Haake, Karlsruhe, Germany) using a
Couette-geometry sensor (concentric cylinder; Haake Z40-
DIN) with relative cup and bob radius of 1.0847 (bob
radius= 20 £ 0.004 mm). The temperature was maintained
with a water bath (Phoenix Thermo Haake C25P) with a
deviation of less than +0.3C. Each rheological evaluation
was carried out with a new sample without mechanical
history. After placing the samples in the rheometer, a relax-
ing time of 10 min was given before starting the shearing.

B Dy, Rauil Siche

USE OF RESPONSE SURFACE METHODOLOGY TO DESCRIBE
THE COMBINED EFFECT OF TEMPERATURE AND FIBER ON
THE RHEOLOGICAL PROPERTIES OF ORANGE JUICE

RAUL SICHE', VICTOR FALGUERA? and ALBERT IBARZ>*
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Steady-state shear experiments were carried out at a shear
rate (7) between 0.01 and 300/s with the exception of pure
juice samples, for which a maximum shear rate of 80/s was
used due to the formation of Taylor vortices at high values
(i.e., secondary turbulent flows cannot be used in the rheo-
logical analysis), as described by Steffe (1996). Samples were
subjected to shear in a cycle of three flow ramps (up, down
and up), and the data from the third ramp were used for
analysis (Genovese and Rao 2005; Sato and Cunha 2009;
Tonon et al. 2009; Silva et al. 2010).

A central composite rotatable design for 2 factorsx 9
treatments (four factorial, four axial and one central point,
as shown in Table 1), with four replicates each, was used.
The results were evaluated with Statistica 5.5 (StatSoft,
Tulsa, Oklahoma, EEUU) with a significance level of 5%.
For comparison, data reported by Siche etal. (2012) were
also taken. The Herschel-Bulkley model (Eq. 1) was used to
study the flow behavior of the samples, where o is the yield
stress, k is the consistency index and n is the flow behavior
index:

0 =0,+k}" (1)
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Pancytopenia is defi
and it could manifest wi
or thrombocytopenia;
Pancytopenia may also |
can be present in some
latively common pheno

most commeon reasons fi COﬂC'USIOnes
primary care physicians 6, Referencias bibliograficas

tologistis consulted whe_. o i e
not a disease in itself but rather a finding due to an underlying disease
process affecting the bone marrow or the peripheral cell lines.
Although there are studies reviewing the underlying pathologies
and the bone marrow findings in pancytopenia, only few are published
on the approach to pancytopenia in clinical practice [2-4]. Internists,
psychiatrists, obstetricians, pediatricians, and intensivists encounter the
majority of cases and these are frequently referred to hematologists for
further workup. The differential diagnoses in a patient presenting with
pancytopenia are broad and extensive. These are only reviewed in
textbooks and a literature gap is identified regarding the management
of pancytopenia. In this review, we propose a common management

ke wN e

Blood Reviews

ELSEVIER

journal homepage: www.elsevier.com/locate/blre

Review
Approach to pancytopenia: Diagnostic algorithm for clinical hematologists

Jerome Gnanaraj®*, Aric Parnes®, Charles W. Francis®, Ronald S. Go®, Clifford M. Takemoto®,
Shahrukh K. Hashmi®"

approach to pancytopenia, which is essential for hematologists who
perform consultative service in academic and community settings.

2. Methods

We conducted a comprehensive electronic literature search from
January 1990 to July 2016. We followed the guidelines of PRISMA
statement for systematic reviews for collecting the data. Only human
studies published in English language were included. We searched the
following electronic databases: PubMed, Cochrane Central Register of
Controlled Trials and Cochrane Database of Systematic Review. MeSH
Terms “Pancytopenia” was combined with “Diagnosis”, “Drug
Therapy”, “Epidemiology”, “Physiopathology” and “Therapy” using
Boolean Language (“OR”, “AND”). We included all studies including
Controlled Trials, prospective and retrospective observational studies,
case reports and systematic reviews. Case reports describing pancyto-
penia from unusual causes were excluded.

3. Results

Our systematic search identified many causes of pancytopenia as
well as a wide variety of treatments given for conditions causing

B Dy Rail Siche
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Fig. 1 Publications of scientific articles on the application of
hyperspectral 1maging (HSI) in the food industry. Information
obtained from the database Scopus (search criteria: ALL FIELDS:
“hyperspectral 1maging” and ARTICLE TITLE, ABSTRACT,

KEYWORDS: “each group ot food™)
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S8 RESULTADOS

v'Si s6lo un numero reducido de datos sera
divulgado, inserte la informacidon en un texto (No
use tablas o figuras)

Tabla 1. Rendimiento del ensayo de extraccion

Ne¢. de ensayo Temperatura, °C Presion, bar Rendimiento, %
Tabla 2. Efecto de la temperatura en la germinacion de semilla de
1 45 100 2.3 avena — -
- Temperatura, °C Germinacion después de48 h
2 45 100 24 30 0
3 45 100 22 40 0
=20 0
0 0
Tabla 3. Requisitos de oxigenacion de varias especies de Streptomyces 20 ;
Organismo Crecimiento aerébico Crecimiento anaerobico 40 |
Streptomyces griseus +
S. coelicolor +

B Dy Rail Siche
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Tablas

Las tablas son una forma concisa y efectiva de
presentar grandes cantidades de datos. Debe
disenarlas cuidadosamente para comunicar
claramente sus resultados.

Una tabla bien disefiada debe cumplir:

» Titulos claros y concisos

» Datos divididos en categorias para mayor claridad
» Espaciado suficiente entre columnas y filas

» Se expresan las unidades

» El tipo y tamafio de fuente legibles.

B Dy Rail Siche
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v'Si los datos provienen de
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Journal of Texture Studies ISSN 1745-4603
USE OF RESPONSE SURFACE METHODOLOGY TO DESCRIBE
THE COMBINED EFFECT OF TEMPERATURE AND FIBER ON

THE RHEOLOGICAL PROPERTIES OF ORANGE JUICE

RAUL SICHE', VICTOR FALGUERA? and ALBERT IBARZ3#

ces use una tabla o figura; aungque no todos los
resultados precisan ser divulgados en estas formas.

Fiber (%) Temperature ()

Code* Value Code* Value k {Pa-s") 1 @y (Pa)

-1 1.8 -1 5.9 0.0038 £0.0003 1.00+£0.00 0+ 000
1 0.7 -1 5.9 0.2934+0.0140 0.805 £ 0.008 0+ 000
-1 1.8 1 34.1 00028 £0.0003 D.9E9 £0.022 0+ 000
1 0.7 1 341 01735+ 0.0184 0.773+0.014 0+ 0.00
-1.41 0 0 20 0.0015 + 0.0004 1.00+0.00 0+ 0.00
1.41 12.5 0 20 04613 +0.0056 0.769 £ 0.002 042+ 005
0 6.3 -1.41 8] 00469 +£00012 0.911£0.004 0+ 000
0 £.3 1.41 A0 007140+ 00012 0947 £0.013 0+ 000
0 £.3 0 20 00225+00013 D.935+£0012 0+ 000

* The code belongs to a central composite rotatable design with the scheme: 27 +2*2 +1

central paint.

68

TABLE 1. CONSISTENCY INDEX (k), FLOW
BEHAVIOR INDEX {n) AND YIELD STRESS (%)
FOR THE NIME EXPERIMENTAL SERIES OF THE
RESPOMNSE SURFACE METHODOLOGY

Journal of Texture Studies 46 (2015) 67-73 © 2015 Wiley Pericdicals, Ine.
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ensayos repetitivos, enton- i bomeie do s o
ces use una tabla o figura; aungque no todos los
resultados precisan ser divulgados en estas formas.

1.0
= 0%
}‘ <= 2.5%
081 A 5%
—_ N * 7.5%
©» 06- < 10%
o L. + 12.5%
= i
= 0.4- S
o..._ g
0.2- - S
... [ S
R e FIG. 3. CONSISTENCY INDEX (k) OF THE HERSCHEL-BULKLEY MODEL
0.0- MAssssssssszfipannnnannangiyn - — IN ORANGE JUICE AS A FUNCTION OF FIBER CONTENT AND
TEMPERATURE, BUILT WITH DATA FROM SICHE ET AL. (2012)

0 10 20 30 40
Temperature (°C)
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v'Seleccione resultados

representativos que permitan

la generalizacion de

resultados.

Denmark | Denmark
Italy Ttaly
Sweden :S weden
United States | United States
Mexico Mexico
Chile [ Chile
Thailand | Thailand
Peru | Peru
Argentina | Argentina
Nicaraqua | Nicaragua
Ecuador Ecuador
Brazil [ Brazil

0 3 6 9 12 -5 -1 3 17

hectares per capila

B Ecological footprint (Consumplion)

O Biocapacity (Capacity)

Fig. 1-Ecological footprint: (a)

(b) Ecological deficit. Source: Own elaboration based on Hails

et al. (2006).

B Dy Rail Siche

hectares per capita
@ Ecological deficit (-) or
Ecological Reserve (+)

Capacity and Consumption.

available at www.sciencedirect.com

www.elsevier.com/locate/ecolecon

ANALYSIS

Sustainability of nations by indices: Comparative study
between environmental sustainability index, ecological
footprint and the emergy performance indices

J.R. Siche®, F. Agostinho®, E. Ortega™*, A. Romeiro®©
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Fig. 3-Emergy performances indices: Renewability (REN) and
Emergy Sustainability Index (EmSI). Source: Own elaboration
based in the studies of Brown and McClanahan (1996),
Cuadra (2005), Haden (2003), Lagerberg (1999), Siche and
Ortega (2007), Scatena et al. (2002).
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v Aproveche bien el USO de tablas |nemion s o g o

of small family farms in Brazil

Feni Agostinho®, Guaraci Diniz®, Raiil Siche®, Enrique Ortega®*

Table 11 - Emergy evaloation of Sants Helena farm (M) in the year 2003 ([emergy Gows in E+ 13 sel/hafyear)

HNote Item Renewability Uimit Unithafyear selfunit Reference for sal/umnit Renewable Mon-renswazhble Total
fraction emergy flow emergy flow emergy flowr
Renewable inputs (F)
1 Sun 1.00 I 1.57E+ 11 100E+00  Definition 0.0z I 0.0z
z Fain 1.00 I £.J5E+ 10 JME+M  Odom =t al. {2000 193. 7% 000 193. 7%
3 Wind 1.00 I 1.51E + 10 245E+03  Oduom et al. {2000 170 000 170
i Fiver watber 1.00 I 1.35E .+ 04 ZE5E4+0%  Eastanoni and Marmchetting 1158 o 1158
(Z000)
g Biomass 1.00 I 1.35E+ 11 100E+ M  Estimated, Brown and Bardi 135.00 000 135.00
(Z001)
Hon-renewable imputs (W)
E Soil loss o I C33E+ 10 1.ME+05  Erandt-"Williams (2003) 000 EED 92 EE0.92
Maberials (M)
Fl Depreciztion 0 usE 4.77E+ 02 33E+12 Coslho et al (2003) T.ET 145 54 15741
E Fuel o I 2.79E + 08 LEIE+ 05  Bastanond et al (3005 000 1780 1280
] Electricity 0. I 1.73E+ 09 277E+05  Brown and Ulgiat {2004 13.54 1438 47.92
hi] Materials 010 usE 4.37E+ 01 33E+12 Coslho et al (2003) 141 17 58 14.09
n Fungicide 0 ') 133E+ 01 248E+13  Brandt-Willams (2003) 415 TBIT B1 92
1z Herhicide 0 ') C.00E-01 248E+13  Brandt-Willams (2003) 005 118 1%
13 Calcinm 0 ') 2 40E-01 100E+12  Erandt-"Williams (2003) 000 ooz ooz
il Mitr. Caldum 0 usE 1.5EE + 00 33E+12 Coslho et al (2003) 0.3 L] 052
1= Mitr. Potass. 0 usE 2. 14E + 00 33E+12 Coslho et al (2003) 004 DT 071
Services (3
1E Family labor 0.50 uss 1ETE+ D2 33E+12 Coslhoetal (2003) 7950 EE] BE 11
1w Tax 0 usE 2 4EE 400 33E+12 Coslho et al (2003) 004 oIr 0.E1
1B Service 0 usE 23EE+ 01 33E+12 Coslho et al (2003) 039 740 rra
19 Fhane 0 usE 1.54E + 00 33E+12 Coslho et al (2003) 0.3 4 83 E.O8
Total emergy () 40142 05305 1344, 48
Total cutputs () I 1E5E £ 10
Maoney from the sals 5% 153610
of products
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Figuras

Las figuras son ideales para presentar:
* Imagenes

* Graficos de datos

* Mapas

* Esquemas

Al igual que las tablas, todas las figuras deben
tener un titulo de leyenda claro y conciso.
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Imagenes

Las imagenes ayudan a visualizar la informacion que se intenta
transmitir. Es dificil ser suficientemente descriptivo usando
palabras. Las imagenes pueden ayudar a lograr la precision
necesaria. Por ejemplo, puede que no sea suficiente decir: "La
superficie tenia caracteristicas de escala nanométrica." En este

caso, seria ideal proporcionar una imagen de microscopio.
Para las imagenes, asegurese de:

» Incluir las escalas

» Etiquetar los elementos importantes

» Indicar el significado de los diferentes colores y simbolos utilizados.

Fig. 1. Images of baked foam: (a) Starch/fiber 100/0, (b) Starch/SB 95/5, and (¢) Starch/PA 95/5.

B Dy, Rauil Siche




S8 RESULTADOS

Graficos de datos

Transmiten grandes cantidades de datos rapidamente. El objetivo
es mostrar una relacion funcional o estadistica entre dos o mas
elementos. Sin embargo, se omiten a menudo los detalles sobre
los puntos de datos individuales para poner el énfasis en la
relacion mostrada por el conjunto de puntos.

Para los graficos de datos asegurese de:

» Etiquetar todos los ejes

» Especificar las unidades para las cantidades

» Etiquetar todas las curvas y conjuntos de datos
» Utilizar un tamano de fuente legible.

B Dy Rail Siche
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Graficos de datos (Color)

2.00 B
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Fig. 2. Thermogravimetric curves of foam trays 100/0, 95/5PA and 95/5SB: (A) TG curves and (B) DTG curves.
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Graficos de datos (blanco y negro)

Es importante haga pruebas de como se veran sus figuras en
blanco y negro, asi seran impresas.

2.00 B
A 238°C
1 _ 1.75 A
$0 ﬁ / £ 1.50 95/SAP
\
—~ | —~ 125
S .
~— 60 ‘.t &
N
= > 1.00 | 95/5SB
&0
2 S 0.75
= .
= 95/5AP
050 | 30°C
. = v
(]
100/0 0.25 180°C
0 0.00 U= —
25 125 225 325 425 525 10 110 210 310 410 510
Temperature (°C) Temperature (°C)

Fig. 2. Thermogravimetric curves of foam trays 100/0, 95/5PA and 95/5SB: (A) TG curves and (B) DTG curves.
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Mapas

Los mapas son importantes para poner el e

tra baJO de CampO en el COﬂtEXtO del |Ugar The use of emergy assessment and the Geographical
. , Information System in the diagnosis

donde se realizd. Un buen mapa ayudara a of small family farms in Brazil

su | ecto rae nte N d er CO’ mo afe Cta e I SitiO asu Feni Agostinho?, Guaraci Diniz®, Ratl Siche®, Enrique Ortega®*

estudio. Ademas, ayudara a otros
investigadores a reproducir su trabajo o pﬂ“ﬂk

encontrar otros lugares con propiedades N \'X L
e , . J

similares. Aqui, tenemos un mapa utilizado / g i

en un estudio sobre el salmodn. Ampamm,

Ssc Paule S?ate

L SHJ)
Para los mapas, asegurese de:
* Incluir latitud y longitud T0 ™ 0000
. Meters

* Incluir las escalas _ ,

. . Fig. 1 - Study area. Brazil Country, Sao Paulo State, Amparo
i Ethuetar los elementos ImpOrta ntes County. TL: Trés Lagos farm; DC: Duas Cachoeiras farm; SH:

Santa Helena farm.

* Agregar una leyenda de mapa, en el caso
sea necesario.
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Esqguemas

Los esquemas ayudan a identificar las partes clave de un
sistema o proceso. Deben resaltar solo los elementos clave
porque la adicion de elementos sin importancia puede hacer
confusa la imagen. Un esquema solo incluye los dibujos que el
autor elige, ofreciendo un grado de flexibilidad no ofrecido por
las imagenes. También pueden utilizarse en situaciones en las
qgue es dificil o imposible capturar una imagen.

Para los esquemas, asegurese de:

» Etiquetar los elementos clave

» Proporcionar explicaciones complementarias en la leyenda y
el texto principal.

B Dy Rail Siche



Meat Science 133 (2017) 43-50

Y RESULTADOS oy e s

Meat Science

e 5
ELSEVIER journal homepage: www.elsevier.com/locate/meatsci

An application based on the decision tree to classify the marbling of beef by @Cmsmrk
hyperspectral imaging

Lia Velasquez?, J.P. Cruz-Tirado?, Ratil Siche®™*, Roberto Quevedo®

2 Facultad de Ciencias Agropecuarias, Universidad Nacional de Trujilla, Av. Juan Pablo I s/n, Ciudad Universitaria, Trujillo, Peru
® Fitogen Program, Department of Aquaculture and Agrifood Resources, Universidad de Los Lagos, Av. Fuchslocher 1305, Osormo, Chile

Meat Science 133 (2017) 43-50

y beef sample

Acquisition of
hypercubes

Fig. 1. Configuration of the hyperspectral imaging system: (a) dark chamber, (b) camera,
(¢) spectrograph, (d) lens, (e) lamps, (f) power supply, (g) transmission stage, (h) com-

puter and image acquisition software.
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v'Haga figuras explicativas

Meat Science 133 (20170 43-50

&0
Meat Science 133 (2017) 43-50
Contents lists available at ScienceDirect -"-1-{:'
Meat Science 20
journal homepage: www.elsevier.com/locate/meatsci
- . . - - - zn
An application based on the decision tree to classify the marbling of beef by @msMark
hyperspectral imaging 10 L
Lia Velasquez?, J.P. Cruz-Tirado?, Ratil Siche™*, Roberto Quevedo®
2 Facultad de Ciencias Agropecuarias, Universidad Nacional de Trujillo, Av. Juan Pablo If s/n, Ciudad Universitaria, Trujillo, Peru 0 | 1
® Fitogen Program, Department of Aquaculture and Agrifood Universidad de Los Lagos, Av. Fuchslocher 1305, Osoma, Chile
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Journal of Food Engineering

\/Haga flguraS eXpllcatlvaS Nonlinear thermodynamic and structural approach to analyze

osmotic dehydration of kiwifruit (Actinidia deliciosa cv Hayward) at
short treatment times

M. Castro-Giraldez?, P.J. Fito*, U. Tylewicz2, M. Dalla Rosa?, P. Fito?

1Instituto Universitario de Ingenieria de Alimentos para el Desarrollo, Uni idad Politécnica de Valencia, Camino de Vera s/n, 46022 Valencia, Spain
2 Universita degli Studi di Bologna, Facolta di Agraria, Corse di Laurea in Scienze e Tecnologie Alimentari, Via Ravennate 1020, 47023 Cesena, ftaly

Figure 4. Kiwifruit deformation through the osmotic dehydration; a) pictures of fresh and treated
kiwifruit at different treatment times; b) Volume variation curve at short treatment times; c) detail of the

zones of the kiwi tissue with the sense of the deformations.
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v'Haga figuras
explicativas
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androgen-induced benign prostatic hyperplasia in rats

Yan Zhut, Wei Hong™*, Ju Zhang™**

Nankai University, Tianjin 300071, China

The therapeutic effects of docosahexaenoic acid on oestrogen/

Chao Wang®, Fei Luo®, Ying Zhou®, Xiaoling Du°, Jiandang Shi°, Xiaoling Zhao®, Yong Xu",

*Department of Biochemistry and Molecular Biology, College of Life Sciences, Bioactive Materials Key Lab of Ministry of Education,

"Department of Urolegy. The Second Hospital of Tianjin Medical University, Tianjin Institute of Urology. Tianjin 300211, China
“Tianjin State Key Laboratory of Modern Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China
9Department of Histology and Embryology. School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China
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Fig. 1 - Effects of seal oil on rat prostate wet weight. (A) The wet weight of the rat prostates from each group after 28 days of drug
and/or hormone treatments. (B) The wet weight of the rat prostatic lobes (ventral, dorsal and anterior lobe) in each group. (C)
Alterations in the rat prostatic index of each group. *p < 0.05 vs. the sham group, Ap <0.05 vs. the model group, n=10. (D-F) Three
serial sections from each group were analysed by H&E staining (D) and IHC staining for «-SMA (E) and PCNA (F). Scale bars 50 pm
(magnification 400 x ), n=10. (G) Quantitative analysis of the thickness of the «-SMA-positive cell layer in the peri-glandular
region. (H and I) Percentage of PCNA-positive cells in the prostate epithelial cell (H) and prostate stromal cell populations (I). The
quantitative analysis of the SMC layer and PCNA-positive cells was conducted as described in Materials and methods. *p <0.05 vs.
the sham group; Ap <0.05 vs. the model group. (J) Western blot analysis of PCNA protein expression in rat prostate tissues. Image]
software was used for densitometry quantification. The values presented are the mean +SD of three independent experiments.
*p<0.05 vs. the sham group; Ap <0.05 vs. the model group.
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v'Interprete sus resultados

explains the experimental data acceptably (Gutierrez-Pulido & de
la Vara Salazar, 2004). Also observed was a correlation coefficient
near one (r = 0.9982), indicating a high degree of correlation.

3.5. Estimation and evaluation of the colorimetric parameters

Color is an important property related to the chemical compo-

Contents lists available at ScienceDirect

LWT - Food Science and Technology

journal homepage: www.elsevier.com/locate/lwt

Measurement parameter of color on yacon (Smallanthus sonchifolius)
slices using a computer vision system

Erick Saldana 2, Raiil Siche ™ *, Wilson Castro ©, Rosmer Huaman “, Roberto Quevedo ©

sition and the degree of alteration of food over time. The different
values of Luminosity (L*) indicates that the reflection of the light in
a yacon slice was heterogeneous (Fig. 3). This may have occurred as
a result of enzymatic browning, whereby polyphenoloxidase (PPO)
catalyzes the conversion of phenolic compounds to quinones,
which are polymerized to form dark colored pigments (Sapers &
Douglas, 1987). When some fruit is cut, such as yacon, the cut
surface turns dark, reducing not only the visual quality, but also
results in undesirable changes in the flavor and nutrient loss (Luo &
BarbosaCanovas, 1997).

[* decreases as the samples are darker. Fig. 4 shows that the
samples are decreasing in value L* versus time. For example,
average L* went from 65.99 (0 h) to 60.84 (26 h), meaning that the
samples darkened.

The parameters a* and b* determine a plane which can repre-
sent the individual and combined changes in both parameters,

giving an idea of the colorimetric evolution experienced by the
sample. The result of enzymatic pigmentation causes to a wide
range of L*, a* and b* values (Nicolas, Richard-Forget, Goupy, Amiot,
& Aubert, 1994; Robards, Prenzler, Tucker, Swatsitang, & Glover,
1999), being a* suitable for assessing change of color from green
to red in fruits (Castaner, Gil, Artes, & TomasBarberan, 1996). Fig. 4
shows that most of the a* values are positive, indicating a tendency
toward red. In addition, a* change from 7.33 (0 h) to 17.70 (26 h),
also interpreted as an approximation to red. The variation of the b*
was not as significant as for the a*, registering an insignificant in-
crease with exposure time (from 35.11 to 41.49, for 0 and 26 h
respectively) and a trend toward yellow. These results are consis-
tent with data obtained by Krokida, Oreopoulou, Maroulis, and
Marinos-Kouris (2001) and Segnini, Dejmek, and Oste (1999).
From L*, a* and b* psychometric coordinates H* and * were
obtained. H* is the hue angle measurement and indicates the
relative orientation of the color with respect to the origin (0°)
(Chiralt, Martinez-Navarrete, Gonzalez, Talens, & Moraga, 2007).
H* decreases from 78.22 to 66.90 in the 26 h of treatment
(Fig. 5). These results indicate that the variation in the yellow-green
guadrant. C¥, or chroma, is the measure of the saturation of the
color being measured from the center point of the color space, i.e.,

B Dy, Rauil Siche
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v' Compare sus resultados con
. C f logical footprint and lysi
resultados de la literatura Y |as 2 sustainabilcy indicator of countries: Peru as case study
Ratl Siche®*, Lucas Pereira®, Feni Agostinho®, Enrique Ortega®

[ [ 7
*Escuela de Ingenieria Agroindustrial, Facultad de Ciencias Agropecuarias, Universidad Nacional de Trujillo, Av. Juan Pablo Il s/n, €. Universitaria, Trujillo, Peru
® Ecological Engineering Laboratory, Food Eng. School, State University of Campinas, UNICAMP, Cx. Postal 6121, CEP 13083-862, Campinas, SP, Brazil

I I d I I . d . d I l .

The CO- absorption category showed to be the largest
bioproductive area of Peru in the EF-ENPP approach with a value
of 6.9 gha person—! (Table 5). This value is 5 times greater than
1.3 gha person ' obtained for CO, absorption category calculated
using EF-GAEZ by Siche (2007). This difference occurs because in
the EF-GAEZ, Forest area is used to calculate the Biocapacity for CO-
absorption (Monfreda et al., 2004), while in EF-ENPP all areas able
to make photosynthesis (i.e. forest, ocean, desert, continental
water, etc.) were considered for CO-» absorption.
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Measurement parameter of color on yacon (Smallanthus sonchifolius)
slices using a computer vision system

Erick Saldaia °, Radl Siche ™, Wilson Castro ©, Rosmer Huamdn ¢, Roberto Quevedo ©

concordancia o discordancia.

explains the experimental data acceptably (Cutierrez-Pulido & de
la Vara Salazar, 2004). Also observed was a correlation coefficient
near one (r = 0.9982), indicating a high degree of correlation.

3.5. Estimation and evaluation of the colorimetric parameters

Color is an important property related to the chemical compo-
sition and the degree of alteration of food over time. The different
values of Luminosity (L*) indicates that the reflection of the light in
a yacon slice was heterogeneous (Fig. 2). This may have occurred as
a result of enzymatic browning, whereby polyphenoloxidase (PPO)
catalyzes the conversion of phenolic compounds to gquinones,
which are polymerized to form dark colored pigments (Sapers &
Douglas, 1987). When some fruit is cut, such as yacon, the cut
surface turns dark, reducing not only the visual quality, but also
results in undesirable changes in the flavor and nutrient loss (Luo &
BarbosaCanovas, 1997).

I* decreases as the samples are darker. Fig. 4 shows that the
samples are decreasing in value L* versus time. For example,
average L* went from 65.99 (0 h) to 60.84 (26 h), meaning that the
samples darkened.

The parameters a* and b* determine a plane which can repre-
sent the individual and combined changes in both parameters,

giving an idea of the colorimetric evolution experienced by the
sample. The result of enzymatic pigmentation causes to a wide
range of L*, a* and b* values (Nicolas, Richard-Forget, Goupy, Amiot,
& Aubert, 1994; Robards, Prenzler, Tucker, Swatsitang, & Glover,
1999), being a* suitable for assessing change of color from green
to red in fruits (Castaner, Gil, Artes, & TomasBarberan, 1996). Fig. 4
shows that most of the a* values are positive, indicating a tendency
toward red. In addition, a* change from 7.33 (0 h) to 17.70 (26 h),
also interpreted as an approximation to red. The variation of the b*®
was not as significant as for the a*, registering an insignificant in-
crease with exposure time (from 35.11 to 41.49, for 0 and 26 h
respectively) and a trend toward yellow. These results are consis-
tent with data obtained by Krokida, Oreopoulou, Maroulis, and
Marinos-Kouris (2001) and Segnini, Dejmek, and Oste (1999).
From L*, a* and b* psychometric coordinates H* and C* were
obtained. H* is the hue angle measurement and indicates the
relative orientation of the color with respect to the origin (0°)
(Chiralt, Martinez-Navarrete, Gonzalez, Talens, & Moraga, 2007).
H* decreases from 78.22 to 66.90 in the 26 h of treatment
(Fig. 5). These results indicate that the variation in the yellow-green
quadrant. ¥, or chroma, is the measure of the saturation of the
color being measured from the center point of the color space, i.e,,
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USE OF RESPONSE SURFACE METHODOLOGY TO DESCRIBE
‘/ Dar Val Or a sus THE COMBINED EFFECT OF TEMPERATURE AND FIBER ON
THE RHEOLOGICAL PROPERTIES OF ORANGE JUICE
resu I tad 0S. Sea RAUL SICHE', VICTOR FALGUERA? and ALBERT IBARZ*

'Escuela de Ingenieria Agroindustrial, Facultad de Ciencias Agropecuarias, Universidad Nacional de Truijillo, Trujillo, Peru

P
ro O S ItIVO 2Agricultural Knowledge & Innovation Services (AKIS International), Albatarrec, Spain
u IDepartament de Tecnologiad'Aliments, Universitat de Lleida, Av. Rovira Roure, 191, Lleida 25198, Spain

switch to pseudoplastic behavior with flow behavior index
values lower than 1. When the fiber content is high enough,
fiber particles can interact, forming aggregates that make
the flow of fluid more difficult if the applied stress is not
enough, i.e., a value of the yield stress appears and the fluid
exhibits plastic behavior.

All these facts constitute an important piece of informa-
tion for the design of the fiber addition process, in a simpli-
fied manner; the RSM allows observing the changes in flow

behavior in a single plot. On the contrary, with the tradi-
tional approach (Fig. 5), the combined effect of fiber con-
centration and temperature cannot be observed with such
precision.

The influence of the addition of orange fiber in the
rheological behavior of the obtained juices can be
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In future work,|the computer vision system should be integrated
with an artificial neural network using colorimetric and morpho-
metric parameters of food. This integrated system would classify
processed or fresh foods according to their sensory quality, and
could even be used to estimate sensory shelf life of minimally
processed foods.
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v Retos futuros Articulo de revision

» Indicar los desafios cientificos y/o tecnoldgicos
gue deben ser superados para una aplicacion a
otra escala o a otro nivel.

» Recomendar investigaciones futuras, otras
aplicaciones, nuevos modelos, etc.

» Es posible hacer uso de la literatura para
fundamentar algunas proposiciones o
recomendaciones.
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Artlcu IO de reVIS|on Evaluation of biological contaminants in foods by hyperspectral

imaging: A review
Ricardo Vejarano*®, Raul Siche @2, and Wendu Tesfaye©

2Facultad de Ciencias Agropecuarias, Universidad Nacional de Trujillo (UNT), Ciudad Universitaria, Trujillo, Peru;
bFacultad de Ingenieria, Universidad Privada del Norte (UPN), Trujillo, Peru; “Departamento de Quimica y Tecnologia
de Alimentos, Universidad Politécnica de Madrid (UPM), Madrid, Spain

Future challenges

On the basis of aforementioned disadvantages, scientific and technological challenges that must be

overcome for further application of HSI at the industrial level are
(a) Further research for detecting biological contaminants in liquid foods is needed,™™ since
most applications have been focused on solid samples (Tables 2-4).

(b) Quantification of low concentrations of microorganisms, since most studies have been
focused on assessing microbial densities higher than 10> CFU/g.?

(c) Current studies will need to be extended to other microbial species,[z"%] since most of these
studies are limited in detecting and quantifying metabolites produced by microbial
contaminants.

(d) Advanced methodologies that allow discrimination between biological contaminants based on
its specific “spectral signature.”

(e) Optimize the existing models or create more robust models that allow to predict biological
contamination from the spectral data obtained, without running the risk of losing valuable
information.

(f) Validation of developed models on several storage conditions, simulating real life, for
example, at different storage temperatures.[-’@]

(g) Design of techniques able to fuse the spatial and spectral data, since most of available
hyperspectral data processing techniques focus on analysing the spectral data without incor-
porating information on the spatial data.”!
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En esta seccidon se sintetizan los resultados de la
investigacion en funcion de los objetivos
trazados Iniclalmente.

Por lo tanto, no puede Incorporarse nuevos
elementos gque no hayan sido tratados en el
proceso de investigacion, lo cual no impide
tomar en cuenta nuevas ideas que surjan
producto de la investigacion realizada e
incorporarlas como aporte.
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Articulo de revisidn

v’ Se puede iniciar colocando una pequeia
justificacion de la revision.

v Luego mencionar los principales aspectos
analizados en la revision.

v Finalmente, ventajas, desventajas, limitacio-
nes o recomendaciones de trabajos futuros
en forma concreta
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Conclusions

[n the modern food industry, the requirement for adequate
control of attributes such as size, shape, color and texture
of foods is greater. This requirement is fulfilled by auto-
mated or by visual inspection techniques, which often can
lead to human error. Furthermore, evaluation of parameters
related to the food composition such as moisture content,
fat, protein often requires destructive analysis that demands
the use of both human and technological refources that
make them unworkable in practice.

These parameters can be measured simultaneously by

the HSI, which allows to obtain data on a larger number of

spectral bands, making them a better source of information
for assessing the external attributes and predicting the
composition and spatial distribution of the various con-
stituents  within  the food, besides providing speed,
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reliability, accuracy, reduced human error in the analysis
and not be destructive.

HSI offers the advantage of evaluating samples of
heterogeneous nature, by other techniques, such as simple
spectroscopy., which would be limited only to the charac-
terization of homogeneous materials, which is inefficient in
a practical application that must control the entire surface
of a sample.

Finally, despite presenting some disadvantages such as
long time that is required for data acquisition and pro-
cessing of this information, it is anticipated that the use of
this technology will become indispensable in the industry,
to evaluate the quality and safety of food, providing that
improvements are made in terms of real-time control and
safety control requirements.
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Articulo de investigacidn original

v Iniciar sefialando la conclusién general como

oroducto del cumplimiento del objetivo general.

v Luego mencionar los principales resultados
gue se hayan encontrado.

v Finalmente resaltar los aportes o beneficios de
los resultados obtenidos.

v" Es posible incluir recomendaciones de trabajos
futuros.
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Measurement parameter of color on yacon (Smallanthus sonchifolius)

slices using a computer vision system
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4. Conclusions

The contribution of this study was to develop a new algorithm
using computer vision and apply this methodology to yacon slices,
which is an unexploited functional fruit. This algorithm provides
objective sensory information about color. Therefore, this proposal
could take charge over traditional systems based on subjective
color measurements like sensory panel evaluation, where influence
aspects such as fatigue, stress, level of vision, among others are
evident.

The algorithm implemented in the CVS enabled an estimate of
the parameters of CIE Lab color with low errors (e;* = 5.001%,
e;r = 2.287% and epr = 4.314%). L* decreased from 65.99 to 60.84
due to obscuration of the samples, a* increased from 7.33 to 17.70
indicating a red color trend, and b* increased from 35.11 to 41.49
suggesting a yellow color trend with time. C* increased from 35.87
to 45.11, showing a tendency towards a combination of red-yellow.
H* declined from 78.22 to 66.90, indicating a variation in the
yellow-green quadrant. AE* increased from 2.57 to 13.23, showing a
tendency to colors: red, yellow and dark. These results demonstrate
that the designed system based on image helps explain the color
changes of minimally processed fruit. Thus, this system could be
used to measure, in real-time, the color quality in foods and choose
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Fig. 8. Drying rate behaviour at 40 °C of carrot slices with different pre-treatment: control
(USO min + D40 °C), ultrasound pre-treated directly immersed in water (US60 min +
D40 °C) and vacuum-packed samples ultrasound pre-treated (Vacuum + US60 min +
D40 °C). The dots are the averages and the bars represent the standard deviation.

4. Conclusions

The ultrasound pre-treatment (41 W/L of volumetric power and
25 kHz of frequency) affected the drying and rehydration process of

708 C. Ricce et al. / Food Research International 89 (2016) 701-708

carrot slices. The main effects are the microstructural changes such as
cell disruption, micro-channel formation and cell bloating, which are in-
fluenced by the pre-treatment time. Short times of pre-treatment are
not enough to create micro-channels. However, it causes the cell be-
come bloated hindering the drying process. On the other hand, when
long ultrasound-pre-treatments are applied, micro-channels are formed
increasing the porosity of the samples and enhancing the following dry-
ing process. In addition, it was demonstrated that the ultrasound pre-
treatment of the samples inside distilled water has the advantage of
unclogging the pores and micro-channels. Thus, this improved the dry-
ing process. In the case of rehydration, longer ultrasound pre-treat-
ments increases the rehydration rate; however, tends to reduce the
equilibrium moisture content probable due to the lower water holding
capacity of the disrupted cells. Finally, it was corroborated that the use
of high drying temperatures hides the ultrasound pre-treatments ef-
fects since the temperature effects in the samples are higher than the
caused by ultrasound. Therefore, the ultrasound pre-treatment is a
good option to reduce the drying time and/or temperature and increase
the dehydration rate of foods. Nevertheless, optimization studies are de-
sirable for obtaining better results of rehydration.
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The present study demonstrated that VIS/NIR HSI can be used for
classifying of the degree of marbling of beef according to the Japanese
standard BMS. Furthermore, the results suggest that hyperspectral
imaging together with classification tools such as the decision tree has
the advantage of being a quick, effective and non-destructive tool for
classification of marbling in beef. The study showed the potential of
decision tree for classifying pixels of fat and meat based on the spectral
difference at 440 nm. Meat samples evaluated traditionally obtained a
high percentage of correlation with the samples obtained with the ap-
plication of hyperspectral images.

Thus, the decision tree method proposed in this study, meets the
requirements of the meat industry in the rapid analysis and online for
classification of marbling of beef, according to the Japanese standard
BMS; so, to apply HIS in the classification of the degree of marbling of
beef, it could be advantageous and less costly.

Due to the provenance of the samples, it was not possible to eval-
uate all the marbling degrees contemplated in the standard; so, future
research could involve samples from different geographical areas, dif-
ferent breeds and different feeding regimes.
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No recomendable

v Utilizar el marco tedrico para reforzar los
resultados obtenidos, aunque si es necesario
podria hacerse.

v  Exponer la importancia personal que tienen
Sus resultados.
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ter performance in almost all emergy indicators compared to
the other two farms, which use chemical agricultural produc-
tion. The agroecological system revealed: (a) good efficiency
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Several recent review articles have been published on applications of HSI which is primarily
. . . 3_

concerned with overall food quality and safety evaluation,!
on determination of chemical and microbiological contamination on food products.

13 .
I'and others have been mainly focused

[1.2,14.15] However,
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accounted for in the EF-GAEZ method, neither in Zhao’s approach. Water and somgeessential factors to agricultural
production. In fact, water is so important to human activities that Hoekstra and Hur @ ated that it should be con-
sidered an economic good. Nowadays, problems with water are related to its scarcityse#cess and deterioration of its
quality. Another major factor endangering the long term food supply is the loss of soil fertility [11]. High technology
agricultural systems cause the loss of top soil at an impressive rate: corn production in lowa, USA, implies the loss of
about 20-30 tons of top soil per year per hectare; a sustainable system would tolerate a loss of only 1 ton ha™! year™!
[35]. Similar situation is found in populated developing countries: 30 tonha~'year~! in India and 40 tonha~'year~! in
China. Considering that 500 years are needed to restore 2.5 cm of top soil [35], soil loss is a serious form of biophysical

capital depletion.
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