REVISTA

DE PIELARIE INCALTAMINTE
Leather and Footwear Journal

December / Decembrie 2016
Volume / Volumul 16
Issue / Editia 4

i

Gy

PIELARIE/LEATHER  INCALTAMINTE/FOOTWEAR  BUNURI DE CONSUM DIN CAUCIUC/RUBBER GOODS



AIMS AND SCOPE

REVISTA DE PIELARIE INCALTAMINTE aims to present current science
and technology developments and initiatives in Romania and South
Eastern Europe region. The Journal publishes original research papers
of experimental and theoretical nature, followed by scientific,
technical, economic and statistic information, reviews of local and
foreign conferences, congresses, symposia, with the purpose of
stimulating the dissemination of research results.

REVISTA DE PIELARIE INCALTAMINTE focuses particular attention on the key
areas of new systems and technologies applied in leather, footwear and
rubber goods sectors; biomaterials, collagen-based medical devices,
biochemistry of collagen; environment; innovation; leather and parchment
cultural heritage; management and marketing, quality assurance;
applications of IT field in these sectors, and other related fields.

JOURNALSPONSORSHIP

Edited with the sponsorship from the Ministry of Education, Research and
Innovation of Romania, National Authority for Scientific Research. We are
pleased to acknowledge support from the following: The Confederation of
National Associations of Tanners and Dressers of the European Community
— COTANCE, Belgium; Romanian Leather and Fur Producers Association,
APPBR, Romania; Light Industry Owner's Federation— FEPAIUS, Romania.

COPYRIGHT
INCDTP —DIVISION: LEATHER AND FOOTWEAR RESEARCH INSTITUTE, 93 lon
Minulescu St., postal code 031215, sector 3, Bucharest, Romania, Europe.

ABSTRACTING AND INDEXING

REVISTA DE PIELARIE INCALTAMINTE is acknowledged in Romania by the
National University Research Council (CNCSIS) in Category B+, and is
indexed in Chemical Abstracts Service (CAS) Database, USA, CAB Database
(CAB International, UK), Elsevier's Compendex and SCOPUS, EBSCO,
CiteFactor and AcademicKeys.

SUBSCRIPTIONS

REVISTA DE PIELARIE INCALTAMINTE (Print ISSN 1583-4433) is
published 4 times a year, by Leather and Footwear Research Institute
(ICPI1) Bucharest, Romania, Division of The National Research and
Development Institute for Textiles and Leather (INCDTP).

The subscription rates are 160 EURO for companies and 100 EUR for
individual subscribers, and the rate for a single issue is 40 EUR.
Subscriptions (include mailing costs) can be made at the editorial office,
tothe following address:

INCDTP — DIVISION: LEATHER AND FOOTWEAR RESEARCH INSTITUTE,
93 lon Minulescu Street, postal code 031215, sector 3, Bucharest,
Romania, Europe, or by order in the following account:

Account holder: INCDTP — Division: Leather and Footwear Research
Institute; Address of the account holder: 93 lon Minulescu Street, postal
code 031215, sector 3, Bucharest, Romania, Europe

IBAN Code: RO25 RNCB 0074029208380005

Bank code: 300413024

Swift bank address: RNCBROBU; Bank: BCR sector 3 (ROMANIAN
COMMERCIAL BANK — SECTOR 3); Bank address: 11 Decebal Blvd., Bl.
S14, sector 3, Bucharest, Romania.

CORRESPONDENCE

Editorin Chief—Dr. Viorica Deselnicu

INCDTP - Division: Leather and Footwear Research Institute (ICPI), 93, lon
Minulescu Street, Bucharest, sector 3, postal code 031215, Romania,
Europe; tel./fax: +4021 323 52 80, e-mail: jlfjournal@gmail.com

CERTEX Publishing House — Bucharest, 16 Lucretiu Patrascanu St.,
sector 3; Tel./ Fax: (0040) 21 340.55.15; certex@ns.certex.ro

Site: http://revistapielarieincaltaminte.ro
Pagina Facebook: http://www.facebook.com/LeatherFootwearJournal

SCOP $I OBIECTIVE

REVISTA DE PIELARIE INCALTAMINTE are ca scop prezentarea celor mai
actuale contributii si initiative in stiinta si tehnologie din Romania si
Europa de Sud-Est. Revista publica lucrari de cercetare originale, cu
caracter experimental si teoretic, urmate de informatii stiintifice,
tehnice, economice si statistice, informatii despre conferinte, congrese,
simpozioane, cu scopul stimuldrii diseminarii rezultatelor stiintifice.
REVISTA DE PIELARIE INCALTAMINTE abordeaza domenii cheie privind
noile sisteme si tehnologii aplicate in sectoarele pielarie, incaltaminte si
bunuri de consum din cauciuc; biomateriale, dispozitive medicale pe
bazad de colagen, biochimia colagenului; mediu; inovare; patrimoniu
cultural din piele si pergament; management si marketing, asigurarea
calitatii; aplicatii ITTn aceste sectoare, si alte domenii conexe.

SUPORT SISPONSORIZARE

Revista este editata cu sprijinul Ministerul Educatiei, Cercetarii si Inovarii din
Romania, Autoritatea Nationald pentru Cercetare Stiintifica. Multumim
pentru suport Confederatiei Asociatiilor Nationale ale Tabacarilor si
Confectionerilor din Comunitatea Europeand — COTANCE, Belgia; Asociatiei
Producatorilor de Piele si Blana din Romania, APPBR, Romania; Federatiei
Patronale a Textilelor, Confectiilor si Pielariei— FEPAIUS, Romania.

COPYRIGHT
INCDTP—SUCURSALA INSTITUTUL DE CERCETARI PIELARIE INCALTAMINTE,
Str.lon Minulescu nr. 93, cod postal 031215, sector 3, Bucuresti.

INDEXARE

REVISTA DE PIELARIE INCALTAMINTE este recunoscutd in Romania de cdtre
Consiliul National al Cercetérii Stiintifice din invatamantul Superior (CNCSIS), in
Categoria B+, si este indexata in baze de date internationale: Chemical
Abstracts Service (CAS) Database, SUA, CAB Database (CAB International, UK),
Compendex si SCOPUS, EBSCO, CiteFactor si AcademicKeys.

ABONAMENTE

REVISTA DE PIELARIE INCALTAMINTE (ISSN 1583-4433) apare
trimestrial, fiind publicata de catre Institutul National de Cercetare -
Dezvoltare Pentru Textile si Pieldrie (INCDTP) — Sucursala Institutul de
Cercetare Pielirie - Incdltdminte (ICPI) Bucuresti, Romania.

Costul unui abonament este de 160 euro pentru societati comerciale,
100 euro pentru persoane fizice, iar pretul unui singur numar este de 40
euro.

Abonamentele (includ cheltuieli de expeditie) se potincheia la redactie,
peadresa:

INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE
INCALTAMINTE

Str. lon Minulescu nr. 93, cod postal 031215, sector 3, Bucuresti, sau prin
ordin de plata in urmdtorul cont:

INCDTP—Sucursala Institutul de Cercetéri Pielarie incdltaminte
CUI9342821

Cod IBAN: RO36 RNCB 0074029208380001 - BCR sector 3, Bucuresti,
Romania.

CORESPONDENTA

Editor Sef—Dr. Viorica Deselnicu

INCDTP —Sucursala Institutul de Cercetéri Pieldrie-Inciltdminte, Str. lon
Minulescu nr. 93, cod postal 031215, sector 3, Bucuresti, Tel./fax: + 40
213235280, e-mail: jifjournal@gmail.com

Editura CERTEX — Bucuresti, Str. Lucretiu Patrdscanu nr. 16, sector 3;
Tel./ Fax: (0040) 21 340.55.15; certex@ns.certex.ro

Website: http://revistapielarieincaltaminte.ro
Facebook page: http://www.facebook.com/LeatherFootwearJournal



REVISTA DE PIELARIE INCALTAMINTE
EDITOR IN CHIEF
Dr. Viorica DESELNICU
Scientific Secretary

INCDTP - Division: Leather and
Footwear Research Institute,
Bucharest

EDITOR
Dr. Luminita ALBU

INCDTP - Division: Leather and
Footwear Research Institute,
Bucharest

LEATHER AND FOOTWEAR JOURNAL

EDITORIAL ASSISTANT
Dana GURAU

Director

INCDTP - Division: Leather and
Footwear Research Institute,
Bucharest

EDITORIAL ADVISORY BOARD

Prof. Dr. Aurel ARDELEAN

Western University “Vasile Goldis” Arad

94-96 Revolutiei Blvd., 310025, Arad, Romania
Member of the Romanian Academy of Medical
Sciences, Member of Academy of Science, New York
Tel./Fax: +40 257 28 03 35

e-mail: rectorat@uvvg.ro

Prof. Dr. Altan AFSAR

Ege University Faculty of Engineering

Leather Engineering Department

35100, Bornova, Izmir, Turkey

Tel: + 90 232-3884000/2644; Fax: +90 232 3425376
e-mail: altan.afsar@ege.edu.tr

Prof. Dr. Viaceslav BARSUKOV

National University of Technology & Design

2, Nemyrovych-Danchenko Str., Kiev, Ukraine
Tel./Fax: +380 (44) 290-05-12

e-mail: chemi@mail.vtv.kiev.ua

Assoc. Prof. Dr. Mehmet Mete MUTLU

Ege University, Faculty of Engineering

Leather Engineering Department,

35100 Bornova, Izmir, Turkey

Tel.: +90 232 3880110 — 2644; Fax: + 90 232 342 53 76
e-mail: mete.mutlu@ege.edu.tr

Prof. Dr. Todorka Gancheva VLADKOVA

University of Chemical Technology and Metallurgy,
Bld. Kliment Ohridsky 8, Sofia, 1756, Bulgaria
e-mail: tgv@uctm.edu

Prof. Dr. Margareta FLORESCU

The Bucharest Academy of Economic Studies
6 Piata Romana, 010374, Bucharest, Romania
Tel.: +40 21 319 1900; + 40 21 319 1901

Fax: +40 21 319 1899

e-mail: icefaceus@yahoo.com

Assoc. Prof. Dr. Zenovia MOLDOVAN
University of Bucharest

90-92 Sos. Panduri, 050663, sector 5,
Bucharest, Romania

Tel.: +40 21 4103178/125

e-mail: z_moldovan@yahoo.com

Prof. Dr. Wuyong CHEN

National Engineering Laboratory for Clean Technology of
Leather Manufacture, Sichuan University,

Chengdu 610065, Sichuan, P. R. China

Tel: +86-(0)28-85404462; +86-28-85405840

Fax: +86-28-85405237

e-mail: wuyong.chen@163.com

Dr. Ding ZHIWEN

China Leather & Footwear Industry Research Institute
18 Jiangtaixi Road, Chaoyang District,

Beijing, P. R. China, 100015

Tel: +86-10-13701315570

e-mail: ding-zhiwen@263.net

Prof. Dr. Aurelia MEGHEA

University “Politehnica” of Bucharest

1-7 Polizu, sector 1, 011061, Bucharest, Romania
Tel.: +40 021 212 99 52

e-mail: a_meghea@chim.upb.ro

Assoc. Prof. Dr. Sergiu Stelian MAIER

“Gh. Asachi” Technical University of lasi

67 Dimitrie Mangeron Blvd., lasi, Romania
Tel.: +40 232 21 23 22; Fax: +40 232-21 16 67
e-mail: smaier@ch.tuiasi.ro

Dipl. Eng. Mariana VOICU

Ministry of Economy, Trade and Tourism

152 Calea Victoriei, sector 1, 010096, Bucharest, Romania
Tel. +4021/2025158; Fax: +4021/2025159

e-mail: Mariana_Voicu@minind.ro

Dipl. Eng. Dorel ACSINTE

Director of S.C PIELOREX S.A.

President of Romanian Leather and Fur Producers
Association, APPBR

33 A, Prelungirea Sos. Giurgiului, Jilava, Ilfov, Romania
Tel. + 40 31 425 5556; Fax + 40 21 457 1018

e-mail: pielorexsa@yahoo.com, appb.ro@gmail.com

Prof. Dr. Aura MIHAI

“Gh. Asachi” Technical University of lasi

67 Dimitrie Mangeron Blvd., lasi, Romania
Tel.: +40 232 21 23 22; Fax: +40 232-21 16 67
e-mail: amihai@tex.tuiasi.ro

Assoc. Prof. Dr. Dana Corina DESELNICU
University “Politehnica” of Bucharest

1-7 Polizu, sector 1, 011061, Bucharest, Romania
Tel.: +40 021 212 99 52

e-mail: dana.deselnicu@upb.ro



REVISTA DE PIELARIE INCALTAMINTE

Volume 16 No. 4

Ersin ONEM

Gokhan CIN

Ataman ALANKUS
Hasan PEHLIVAN
Mehmet Mete MUTLU

Nan ZHOU

Jing YAN
Wuyong CHEN
Caibo HU
Xiaoyan ZHANG

Gozde TURHAN BILGI
Binnur MERICLI YAPICI
Sadi Turgut BILGi

Jinghui ZHANG
Jinlong LIU

Bo XU
Wuyong CHEN
Jianxin WU

Jin ZHOU

Eyliil KOCUKAKIN

Arife Candas ADIGUZEL
ZENGIN

Remziye DEVECI

Nilay ORK

Gokhan ZENGIN
Behzat Oral BITLISLI

CONTENTS

Utilization of chestnut
shell wastes as a dyeing
agent for leather industry

Effects of daily used
bags on biomechanics
characteristic of
elementary students

Phylogenetic identification
of two extremely
halophilic archaeon
isolated from raw hide
and investigation of their
lipolytic activities

Influence of walking
direction on the intra-limb
coordination of healthy
children aged between
three and six

Histological, histochemical
and chemical study on
Katsuwonus pelamis fish
skins

National and International
Events

LEATHER AND FOOTWEAR JOURNAL

CUPRINS

Utilizarea cojilor de
castane ca agent de
vopsire pentru industria
de pieldrie

Influenta rucsacurilor
utilizate zilnic asupra
caracteristicilor
biomecanice ale elevilor
din Tnvatamantul primar

Identificarea
filogeneticd a doua
archaea extrem halofile
izolate din piei crude si
investigarea activitatilor
lipolitice ale acestora

Influenta directiei de
mers asupra coordonarii
membrelor inferioare la
copiii sdnatosi cu varste
intre trei si sase ani

Studiu histologic,
histochimic si chimic
al pielii de peste din
specia Katsuwonus
pelamis

Evenimente interne si
internationale

December / Decembrie 2016

SOMMAIRE

L'utilisation des coquilles
de chataignes comme
agent de teinture pour
I'industrie du cuir

Les effets des sacs a dos
utilisés quotidiennement
sur les caractéristiques
biomécaniques des
éleves de I'enseignement
primaire

Lidentification
phylogénétique de deux
archées extrémement
halophiles isolées de la
peau et I'investigation sur
leurs activités lipolytiques

Linfluence de l'orientation
de marche sur la
coordination entre les
membres chez les enfants
sains agés entre trois et
six ans

L'étude histologique,
histochimique et chimique
sur les peaux de poissons
Katsuwonus pelamis

Evénements nationaux et
internationaux

257

265

275

289

299

313



UTILIZATION OF CHESTNUT SHELL WASTES AS A DYEING AGENT FOR LEATHER INDUSTRY
UTILIZAREA COJILOR DE CASTANE CA AGENT DE VOPSIRE PENTRU INDUSTRIA DE PIELARIE

Ersin ONEM, Gokhan CIN, Ataman ALANKUS, Hasan PEHLIVAN, Mehmet Mete MUTLU"

Ege University, Faculty of Engineering, Department of Leather Engineering, 35100, Izmir, Turkiye, e-mail: deri@mail.ege.edu.tr

UTILIZATION OF CHESTNUT SHELL WASTES AS A DYEING AGENT FOR LEATHER INDUSTRY

ABSTRACT. In this study, extraction of dyestuff from chestnut shell wastes and dyeing properties were investigated. Firstly, feed/solvent (F/S):
1/10-1/20 (g/ml), time: 1-2 h, solvent: water, water+NaOH (2.5%, 5%, 10%) parameters at 90°C were examined for the extraction of chestnut
shell. 43.61% extraction yield was obtained in water+10% NaOH, F/S: 1/10 at 90°C for 1 hour as optimum parameters. Chestnut shell extract
produced in optimum conditions was used as a dyeing agent in leather process. Potassium aluminium sulphate [KAI(SO,),.12H,0], copper
sulphate [CuSO,.5H,0] and Ferro sulphate [FeSO,.7H,0] mordants were used after dyeing process to increase the fastness properties of
leather. Rub, perspiration and light fastnesses were examined on the dyed leathers. Colour measurements of leathers were also carried out
with Konica Minolta CM-3600d spectrophotometer. Mordants did not show significant effect on colour but fastness values varied by the used
mordant types.

KEY WORDS: leather, dyeing, dyestuff, chestnut shell, valorisation, extract, waste

UTILIZAREA COJILOR DE CASTANE CA AGENT DE VOPSIRE PENTRU INDUSTRIA DE PIELARIE

REZUMAT. Tn acest studiu, s-a investigat extractia colorantului din coji de castane si proprietitile de colorare ale acestuia. Pentru a obtine
extractul din coji de castane, s-au examinat mai inti parametri precum raportul substantd/solvent (F/S): 1/10-1/20 (g/ml), timpul: 1-2 h,
solventul: apa, apa+NaOH (2,5%, 5%, 10%) la 90°C. S-a obtinut un procent de extractie de 43,61% la parametrii optimi apa+NaOH, F/S: 1/10
la 90°C timp de 1 ora. Extractul din coji de castane obtinut in conditii optime a fost utilizat ca agent de vopsire la prelucrarea pieilor. Dupa
procesul de vopsire s-au utilizat mordanti precum sulfat de potasiu si aluminiu [KAI(SO,),.12H,0], sulfat de cupru [CuSO,.5H,0] si sulfat de fier
[FeSO,.7H,0] pentru a creste rezistenta pieilor. S-a examinat rezistenta la frecare, la transpiratie si la lumind a pieilor vopsite. S-au efectuat
masuratori de culoare cu spectrofotometrul Konica Minolta CM-3600d. Mordantii nu au avut un efect semnificativ asupra culorii, insa valorile
rezistentei au variat in functie de tipul de mordant utilizat.

CUVINTE CHEIE: piele, vopsire, colorant, coji de castane, valorificare, extract, deseu

L'UTILISATION DES COQUILLES DE CHATAIGNES COMME AGENT DE TEINTURE POUR L'INDUSTRIE DU CUIR

RESUME. Dans cette étude on a étudié I'extraction du colorant des coquilles de chataignes et ses propriétés colorantes. Pour obtenir
I’extrait de coquilles de chataignes on a d’abord examiné des paramétres tels que le rapport substance/solvant (F/S): 1/10-1/20 (g/ml),
temps: 1-2 heures, solvant: eau, eau+NaOH (2,5%, 5%, 10%) a 90°C. On a obtenu un taux d’extraction de 43,61% aux paramétres optimaux
eau+NaOH, F/S: 1/10 a 90°C pendant 1 heure. Lextrait de coquilles de chataignes obtenu dans des conditions optimales a été utilisé comme
agent de coloration dans le traitement du cuir. Apreés la teinture, on a utilisé de mordants tel que le sulfate d’aluminium et de potassium
[KAI(SO,),.12H,0], le sulfate de cuivre [CuSO,.5H,0], et le sulfate de fer [FeSO,.7H,0] pour augmenter la résistance du cuir. On a examiné la
résistance des cuirs teints a I'abrasion, a la transpiration et a la lumiere. On a effectué des mesures de couleur avec le spectrophotométre
Konica Minolta CM-3600d. Les mordants n’ont pas eu d’effet significatif sur la couleur, mais les valeurs de résistance varient en fonction du
type de mordant utilisé.

MOTS CLES: cuir, teinture, colorant, coquilles de chataignes, récupération, extraction, déchet

INTRODUCTION

Chestnut is a kind of fruit cultivated in Asia,
Europe and America continents of the Northern
Hemisphere and in South America partially. Asia is
the most important region and China is the leader
of Asia. Southern Europe and Turkey (Mediterranean
countries) are the second important regions [1].
According to FAO statistics [2], the world’s largest
producers of chestnut are China (1,000,000 tons),
South Korea (75,000 tons), Italy and Turkey (55,000
tons), and Japan (26,000 tons).

Chestnut shells are the waste product from
chestnut food processing and have not been fully
utilised to date. The glace chestnut industry produces
each year a huge amount of chestnut shells as waste
[3]. The shell, which represents around 10% by
weight of the chestnut, is removed in the peeling

INTRODUCERE

Castanele sunt o specie de fructe cultivate in
Asia, Europa, America de Nord si partial in America
de Sud. Asia este cea mai importanta regiune, iar
China este liderul Asiei. Europa de Sud si Turcia
(tarile mediteraneene) se situeaza pe locul doi ca
importanta [1]. Potrivit statisticilor FAO [2], cei mai
mari producatori mondiali de castane sunt China
(1.000.000 tone), Coreea de Sud (75.000 tone), Italia
si Turcia (55.000 tone) si Japonia (26.000 tone).

Cojile de castane sunt deseuri rezultate in
urma prelucrarii castanelor pentru consum si nu
sunt Tn prezent utilizate la potential maxim. Industria
de castane confiate produce anual o cantitate
enorma de coji de castane considerate deseuri [3].
Coaja, reprezentand aproximativ 10% din greutatea
castanei, este inlaturata Tn procesul de decojire si

"Correspondence to: Mehmet Mete MUTLU, Ege University, Faculty of Engineering, Department of Leather Engineering, 35100, Izmir, Turkiye,

Tel.: +90 232 311 2644, e-mail: mete.mutlu@ege.edu.tr
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process and used as fuel in the industry. These shells
contain a large quantity of brown pigment which is
mainly used in the food industry, where it is gradually
replacing caramel pigment, with some toxicity at high
concentrations [4]. Chestnut wood tannins are also
of the most common hydrolyzable tannins used in
leather industry as vegetable tanning agent [5].

Current arguments, environmental concerns,
and related legal regulations have increased the
demand for natural products in leather industry,
similar to those of other branches. Research studies
conducted in this context are becoming more crucial
and valuable day by day to ensure environmental
standards compliance. Research on utilization of
100% natural products as substitutes of chemical
products widely used in the past are gradually gaining
higher importance [6].

The prohibition of certain dyestuffs in the
leather industry is also being contemplated as various
regulatory frameworks worldwide are implemented.
For example, the use of certain azo-dyes has been
prohibited because they are difficult to biologically
decompose and are known to constitute potential
toxicity in living organisms [7]. The restrictions on
the waste waters containing inorganic dyestuffs also
impel the researchers to use natural dyestuffs. With
the employment of various mordants, non-pollutant
natural dyestuffs are convenient for obtaining a wide
range of colours and good fastnesses [8]. In this study,
optimum extraction yield of chestnut shell from the
industrial wastes, dyeing of leather with the extract-
mordant combinations and fastness properties of the
dyed leathers were researched.

MATERIALS AND METHODS

Materials

Chestnut shells as an industrial waste were
supplied from a chestnut sweet producing food
company in Turkey. Domestic wet-blue sheep skins
were used as the leather material. Mordants of
potassium aluminium sulphate [KAI(SO,),.12H,0],
copper sulphate [CuSO,.5H,0] and Ferro sulphate
[FeSO,.7H,0] were obtained from Borkim Chemicals
(Turkey).

Methods

Moisture Content of the Shells and Ash Content of
the Extract

Moisture content of the shells was determined
according to SLC 113 standard method [9]. Ash
contents of the extract were done to TS 4125 EN ISO

utilizatd in industrie pentru combustibil. Aceste coji
contin o mare cantitate de pigment maro, utilizat in
principal in industria alimentard, unde finlocuieste
treptat pigmentul pe baza de caramel, care este toxic
in concentratii mari [4]. De asemenea, taninurile pe
baza de lemn de castan se numara printre cele mai
uzuale taninuri hidrolizabile utilizate in industria de
pielarie ca agent tanant de origine vegetala [5].

Argumentele actuale, preocuparile legate de
mediu si reglementarile locale au dus la cresterea
cererii de produse naturale in industria de pielarie,
precum si in alte ramuri ale industriei. Studiile
efectuate Tn acest context capata pe zi ce trece
o importanta si o valoare din ce in ce mai mare, in
vederea asigurdrii conformitatii cu standardele de
mediu. Cercetarile privind utilizarea unor produse
100% naturale ca inlocuitori pentru produsele chimice
utilizate pe scara larga in trecut capata importanta din
ce in ce mai mare [6].

Se are in vedere, de asemenea, interzicerea
anumitor coloranti in industria de pielarie, pe
masura ce se pun in practica diverse cadre de
reglementare la nivel mondial. De exemplu, utilizarea
anumitor coloranti azoici a fost interzisa deoarece
se descompun biologic foarte greu si sunt cunoscuti
pentru toxicitatea potentiala pentru organismele
vii [7]. Restrictiile privind apele uzate cu continut
de coloranti anorganici indeamna cercetatorii sa
utilizeze coloranti naturali. Utilizati in combinatie cu
diferiti mordanti, colorantii naturali nepoluanti sunt
convenabili pentru obtinerea unei game largi de culori
si unor rezistente superioare [8]. In acest studiu, s-au
investigat randamentul optim de extractie al cojilor
de castane din deseuri industriale, vopsirea pieilor
cu combinatii extract-mordant si proprietatile de
rezistenta ale pieilor vopsite.

MATERIALE S| METODE

Materiale

Cojile de castane ca deseu industrial au fost
furnizate de catre o companie producatoare de
dulciuri din Turcia. S-au utilizat piei de oaie tabacite
in crom din surse locale. Mordantii utilizati, sulfat de
potasiu si aluminiu [KAI(SO,),.12H,0], sulfat de cupru
[CuSO,.5H,0] si sulfat de fier [FeSO,.7H,0], au fost
furnizati de Borkim Chemicals (Turcia).

Metode

Continutul de umiditate al cojilor si continutul de
cenusd al extractului

Continutul de umiditate al cojilor a fost
determinat conform metodei standard SLC 113 [9].
Continutul de cenusa al extractului a fost determinat
conform standardului TS 4125 EN ISO 4047 [10].
Experimentele au fost efectuate in duplicat, facandu-
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4047 standard [10]. The experiments were done in
duplicate and average contents were determined.

Extraction of Chestnut Shells

Chestnut shells were crushed and dried before
the extraction processes. Extractions were performed
by using distilled water as solvent. 10g (+0.05)
sample was used for each run. Temperature was kept
constant at 90°C for the extractions and parameters
of F/S: 1/10-1/20 g/ml, time: 1-2 h and combination
of water+NaOH were examined. Chestnut shell and
water mixed at room temperature, heated and, once
the selected temperature was attained, the alkali was
added and contact time begun to run.

The extraction solutions were collected and
filtered using a Whatman filter paper (no. 1) and
then dried in an air oven at 90°C. The extraction
experiments were repeated two times.

Extraction Yield

10 ml of samples were taken from the extract
solution into clean, dried and weighed glass dishes,
in order to determine amount of carried solid matter
into extraction medium. The extracts were dried in a
hot-air oven (100+2°C) until all the water evaporated
and only the solid matter was left. The dishes were
then cooled in a desiccator and weighed, in this way,
the amount of solid matter was determined.

Dyeing Process of Leather

Process of wet-blue skins was given in Table
1. Skins were processed with the chestnut shell
extract and then mordanted for dyeing. A group of
leather samples were dyed with only extract without
mordanting.

se o medie a valorilor obtinute.

Obtinerea extractului din coji de castane

Cojile de castane au fost zdrobite si uscate
fnainte de procesele de extractie. Extractiile au fost
efectuate utilizand apa distilata ca solvent. S-au utilizat
10g (+0,05) de proba pentru fiecare test. Temperatura
s-a mentinut constanta la 90°C pentru extractii si s-au
determinat parametrii F/S: 1/10-1/20 g/ml, timp: 1-2
h si combinatia apa+NaOH. Cojile de castane si apa
s-au amestecat la temperatura camerei, s-au incalzit
si, odata ce s-a atins temperatura selectata, s-a
adaugat baza si s-a mdsurat timpul de contact.

S-au colectat si filtrat solutiile de extractie
utilizdnd hartie de filtru Whatman (nr. 1), apoi s-au
uscat in cuptor cu aer la 90°C. Experimentele de
extractie s-au realizat de doua ori.

Randament de extractie

S-au prelevat 10 ml de proba din solutia de
extract si s-au depus in vase de sticla curate, uscate
si cantdrite, pentru a determina cantitatea de materie
solidd in mediul de extractie. S-au uscat extractele
intr-un cuptor cu aer cald (100+2°C) pana ce s-a
evaporat toatd apa si a ramas doar materia solida.
Apoi vasele au fost rdcite intr-un exsicator si s-au
cantarit, determindnd astfel cantitatea de materie
solida.

Procesul de vopsire a pielii

Procesul de fabricare a pieilor cromate este
prezentat in Tabelul 1. Pieile au fost prelucrate cu
extract de coaja de castane si apoi tratate cu mordant
pentru vopsire. O parte din probele de piele au fost
vopsite doar cu extract, fara tratare cu mordant.

Table 1: Leather dyeing process
Tabelul 1: Procesul de vopsire a pielii

Process % Substance Temperature (°C) Time (min.) Remarks
Proces ? Substantd Temperaturd (°C) Timp (min.) Observatii
Wafhmg 100 Watgr 30
Spdlare Apd
Formic acid Drain
0.5 . . 45
Acid formic
Scurgere
Neutralisation Water
Neutralizare 100 Apd 35
1 Sodium formate 10
Formiat de sodiu
Sodium bicarbonate pH: 5.0-5.2, drain
1 Bicarbonat de sodiu 3x15+45 pH: 5,0-5,2, scurgere
Wafhlng 300 Wat(fr 35 10 Drain
Spdlare Apa Scurgere
Dyeing-fatliquoring-
re.tanmng 100 Wattyer 40
Vopsire-ungere- Apd
retdbdcire
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Dyestuff
Vopsea

Mordant*
Mordant*

Combined natural and
synthetic fatliquor
8 Agent de ungere
combinat natural si
sintetic
Phenolic syntan
Sintan fenolic

Synthetic tanning agent
Agent tanant sintetic

Formic acid
Acid formic

Washing Water
Spdlare 300 Apd

60
45
60
20
20
3x15+45 Drain
Scurgere
20 10 Drain
Scurgere

* Potassium aluminium sulphate, copper sulphate and
ferro sulphate.

Colorimetric Measurements

Konica Minolta CM-3600d brand spectro-
photometer has been used for measuring the colours
of the leather samples which were processed with
plant extracts, and how each extract changes the
leather colour has been examined compared to the
control sample. The colour differences between the
control sample and the leathers processed with plant
extracts have been calculated according to CIE Lab-76
colour difference formula [11].

Rub, Perspiration and Light Fastnesses

Analyses of rub, perspiration and light fastness
were carried out using standard procedures [12-14]
and grey scale was used for the assessment of colour
change.

RESULTS AND DISCUSSION

Average moisture content of the shell was
determined as 13.15% before the extractions.
Vazquez et al. reported an increase from 70 to 90°C
implied an increase in the extraction yield more
significant for chestnut shell [5]. Thus, temperature
was kept constant at 90°C in our study, and effects
of NaOH addition into water, F/S ratio and time were
investigated. Extraction yield results of chestnut shell
were given in Table 2.

* Sulfat de potasiu si aluminiu, sulfat de cupru si sulfat
de fier.

Masurdatori colorimetrice

S-a utilizat spectrofotometrul Konica Minolta
CM-3600d pentru masurarea culorilor probelor de
piele prelucrate cu extracte vegetale si s-a examinat
modul Tn care fiecare extract modifica culoarea pielii
in comparatie cu proba martor. Diferentele de culoare
dintre proba martor si probele de piele prelucrate
cu extracte vegetale s-au calculat utilizdnd formula
diferentei de culoare din recomandarile CIE Lab-76 [11].

Rezistenta la frecare, transpiratie si lumind

Analizele de rezistenta la frecare, transpiratie
si lumina s-au efectuat utilizand proceduri standard
[12-14], utilizandu-se scara de gri pentru a evalua
modificarea culorii.

REZULTATE SI DISCUTII

Continutul mediu de umiditate al cojilor a fost
determinat la 13,15% Tnainte de extractie. Vazquez si
colab. au raportat o crestere de la 70 la 90°C, ceea ce
presupune o crestere semnificativa a randamentului
de extractie din cojile de castane [5]. Astfel, in studiul
nostru, temperatura s-a mentinut constanta la 90°C
si s-au investigat efectele addugarii NaOH n ap3,
raportul F/S si timpul. Rezultatele randamentului
de extractie din cojile de castane sunt prezentate in
Tabelul 2.
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Table 2: Effect of the parameters on extraction yield
Tabelul 2: Influenta parametrilor asupra randamentului de extractie

Feed/
Solvent .
(g/ml) Time
Extraction parameters ~ Temperature (°C) Solvent Raport (h) Extraction yield (%)
Parametri de extractie ~ Temperaturd (°C) Solvent port. Timp  Randament de extractie (%)
substantd/ (h)
solvent (g/
ml)
EP1 90 Water 1/20 2 9.72
Apa
EP2 90 Water 1/10 2 11.79
Apa
EP3 90 Water 1/10 1 11.71
Apa
Water+2.5%
EP4 90 NaOH 1/10 1 30.16
Apd+2,5% NaOH
Water+5% NaOH
EP5 90 Apéi+5% NaOH 1/10 1 35.36
0,
EP6 90 Water+10% NaOH 1/10 1 43.61

Apd+10% NaOH

F/S: 1/10 and 1/20 ratios did not show
significant differences (EP1, EP2). EP2 and EP3, time
of 1 and 2 hour did not differ for the extraction yield.
After reaching these results, parameters of F/S: 1/10
and time: 1 h were kept constant and effect of NaOH
addition into water was examined. The maximum
extraction yield from chestnut shell with the value of
43.61% was obtained in parameter of EP6. Addition of
10% NaOH into water was increased the solubility and
extraction yield was increased. After determination
of maximum response, chestnut shell extracts were
produced under the conditions of EP6 and collected
extracts were used in dyeing process of the skins.
Ash content of the extract produced in optimum
conditions was found to be 26.27%.

The colour values of dyed and mordanted
leathers were analysed spectrophotometrically and
provided in Table 3.

Rapoartele F/S: 1/10 si 1/20 nu au prezentat
diferente semnificative (EP1, EP2). EP2 si EP3, cu timpii
de doua ore, respectiv o ora nu au prezentat diferente
in ceea ce priveste randamentul de extractie. Dupa
obtinerea acestor rezultate, raportul F/S: 1/10 si
timpul: 1 h s-au mentinut constanti si s-a examinat
influenta addugarii NaOH 1n apa. Randamentul
maxim de extractie din coji de castane cu valoarea
de 43,61% a fost obtinut Tn cazul experimentului EP6.
Adaugarea a 10% NaOH in apa a crescut solubilitatea
si, prin urmare si randamentul de extractie. Dupa
determinarea rdspunsului maxim, extractele de coji
de castane au fost obtinute in conditiile EP6, iar
extractele colectate au fost utilizate Tn procesul de
vopsire a pieilor. Continutul de cenusa al extractului
obtinut in conditii optime a fost de 26,27%.

Culoarea pieilor vopsite si tratate cu mordant
a fost determinatda spectrofotometric si valorile
obtinute sunt prezentate n Tabelul 3.

Table 3: L, a, b values of dyed and mordanted leathers
Tabelul 3: Valorile L, a, b ale pieilor vopsite si tratate cu mordant

No Mordants L a b
Nr. crt. Mordant
1 Dyestuff extract 39.25 10.74 18.16
Extract colorant
Extract + Potassium aluminium sulphate
2 Extract + Sulfat de potasiu si aluminiu 42.10 9.82 17.65
Extract + Copper sulphate
3 Extract + Sulfat de cupru 37.57 9.54 15.77
Extract + Ferro sulphate
4 Extract + Sulfat de fier 38.16 8.00 13.70
261
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Figure 1. Appearance of dyed and mordanted leathers
Figura 1. Aspectul pieilor vopsite si tratate cu mordant

It can be seen from the Figure 1 that mordants
did not affect the colour of the leathers because
chestnut shell extract gave dark brown colour.
Potassium aluminium sulphate slightly increased the
lightness of the leather with the 42.10 L value, and
other mordants slightly decreased the L values of the
colours. Rub, perspiration and light fastnesses of the
leathers dyed with chestnut shell extract and are seen
in Tables 4-6.

Se poate observa din Figura 1 ca mordantii
nu au afectat culoarea pieilor, intrucat extractul
din coji de castane a conferit o culoare maronie
inchisa. Sulfatul de potasiu si aluminiu a crescut usor
luminozitatea pielii, la valoarea L de 42,10, iar ceilalti
mordanti au scazut usor valoarea L a culorilor. Valorile
rezistentei la frecare, la transpiratie si la lumina a
pieilor vopsite cu extract din coji de castane sunt
prezentate in Tabelele 4-6.

Table 4: Rub fastnesses of dyed and mordanted leathers
Tabelul 4: Rezistenta la frecare a pieilor vopsite si tratate cu mordant

Leather Felt
Process Piele - fata Piele - carne
Proces Dry rubbing Wet rubbing Dry rubbing Wet rubbing
Frecare uscatd Frecare umedd Frecare uscatd Frecare umedd
Extract (Unmordanted)
Extract (fara mordant) 4 4 4/5 4
Extract + Potassium aluminium suphate
Extract + Sulfat de potasiu si aluminiu 4/5 4/5 > >
Extract + Copper sulphate
Extract + Sulfat de cupru 4/5 4/5 4/5 4/5
Extract + Ferro sulphate 5 4/5 5 5

Extract + Sulfat de fier

Gray Scale for color change: 5: no change, 4: slight, 3: noticeable, 2: considerable, and 1: much.

Scara de gri pentru modificarea culorii: 5: nemodificat, 4: modificare usoard, 3: modificare vizibild,
2: modificare considerabild si 1: modificare pronuntatd.

Table 5: Perspiration fastness on grain (G) and flesh (F) sides of leathers
Tabelul 5: Rezistenta la transpiratie pe laturile de fata si de carne ale pielii

Color change Staining
Modificarea culorii Colorare
l;r;c;s;s Grain Flesh Cellulose Cotton Nylon 6.6 Polyester Acrylic Wool
side side acetate Bumbac Nylon 6.6 Poliester Acril Ldnd
Fatd Carne Acetat de
celulozd
G F G G F G F G F G F
Extract 4/5 4/5 45 4 4 3/4 3/4 4 4 4 4 4/5 4
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Extract+PAS 4/5 4/5 4/5 4 4
Extract+CS 5 4/5 5 4/5 4
Extract+FS 5 5 5 5 4/5

3/4
3/4

4/5

4 3/4 4/5 4 45 4 45 4
4 3/4 4/5 4[5 4/5 4/5 45 45
4/5 4/5 5 45 5 5 5 4/5

PAS: potassium aluminium sulphate, CS: copper
sulphate, FS: ferro sulphate.

PAS: sulfat de potasiu si aluminiu, CS: sulfat de cupru,
FS: sulfat de fier.

Table 6: Light fastness values of dyed leathers
Tabelul 6: Valorile rezistentei la lumina a pieilor vopsite

Process Light fastness
Proces Rezistenta la lumind
Extract 3
Extract+PAS 3/4
Extract+CS 3/4
Extract+FS 4

Although mordant applications did not affect
the colour of the leathers, they increased the fastness
values compared to unmordanted leathers. The best
rub fastness was obtained with ferro sulphate mordant
and dry rubbing of the leathers was relatively better
than wet rubbing. Perspiration fastnesses on the
grain and flesh sides of leathers did not considerably
differ, but ferro sulphate gave the best fastness values
again for both perspiration and light fastness. Onem
et al. also reported that the highest rub, perspiration
and light fastnesses of the leathers dyed with Rubia
tinctorum extract were obtained with FS mordant [8].
Ozgunay determined the light fastness of chestnut
tannin as hydrolysable tannin better than condensed
tannins [15]. Light fastness of chestnut shell extract
was found as 3 in this study and increased to 4 with
FS mordant. Onem et al. researched the dyeing
properties of the extract from onion skins (Allium
cepa) as a natural dyeing agent [16]. Chestnut shell
extract showed better light fastness properties than
Allium cepa on leather. For textile industry, Wang
et al. [4] purposed to develop an environmentally
friendly dyeing process using brown pigment from
chestnut shells obtained from foodstuff residues. The
brown pigment was extracted from the raw material
and purified with solvents containing EtOH. It was
then used to dye flax fabric in aqueous solution with
added NaCl as a dye accelerator. The effects of dyeing
conditions and fastness were investigated. The dyed
fabrics showed lower fastness to washing and higher
fastness to rubbing and light.

CONCLUSIONS

In this study, a waste product, chestnut shells
from food industry, was converted to a usable product
with an economic value, a natural dyestuff used

Desi utilizarea mordantilor nu a afectat culoarea
pieilor, acestia au dus la cresterea valorilor de rezistenta
in comparatie cu pieile netratate cu mordant. Cea mai
buna rezistenta la frecare a fost obtinuta la utilizarea
mordantului pe baza de sulfat de fier, iar rezistenta la
frecare uscata a fost relativ mai buna decat rezistenta la
frecare umeda. Rezistenta la transpiratie pe partea de
fata si pe partea de carne nu a prezentat nicio diferenta
semnificativa, insa utilizarea sulfatului de fier a avut ca
rezultat cele mai bune valori atdt pentru rezistenta la
transpiratie, cat si pentru rezistenta la lumina. Onem
si colab. au raportat, de asemenea, ca cele mai mari
valori ale rezistentei la frecare, la transpiratie si la
luminad a pieilor vopsite cu extract de Rubia tinctorum
au fost obtinute cu mordant pe baza de sulfat de fier
[8]. Ozgunay a constatat ca rezistenta la lumina a pieilor
tratate cu tanin hidrolizabil pe baza de castane este mai
buna decat cea a pieilor tratate cu taninuri condensate
[15]. Rezistenta la lumina a pieilor tratate cu extract
din coji de castane a avut valoarea 3 in acest studiu si
a crescut panad la 4 la utilizarea mordantului pe baza
de sulfat de fier. Onem si colab. au studiat proprietatile
de vopsire ale extractului din coji de ceapa (Allium
cepa) ca agent de vopsire natural [16]. Pielea tratata
cu extractul din coji de castane a prezentat proprietati
de rezistentd la lumind mai bune decat cea tratata
cu Allium cepa. In industria textila, Wang si colab. [4]
au dezvoltat un proces de vopsire ecologic utilizand
pigment maro din coji de castane obtinute din deseuri
din industria alimentard. Pigmentul maro a fost extras
din materia prima si s-a purificat cu solventi cu continut
de EtOH. S-a utilizat apoi la vopsirea tesaturii de in n
solutie apoasa cu adaos de NaCl ca accelerator de
vopsire. S-au investigat efectele conditiilor de vopsire
si rezistenta. Tesaturile vopsite au prezentat valori mai
scazute ale rezistentei la spalare si valori crescute ale
rezistentei la frecare si lumina.

CONcCLUzI
In acest studiu, s-a convertit un deseu, cojile
de castane din industria alimentara, intr-un produs
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in dyeing of leather. 43.61% extract was obtained
after optimization studies in water+10% NaOH, F/S:
1/10 at 90°C for 1 hour. The chestnut dyestuff gave
dark brown colour with [=39.25, a=10.74, b=18.16
values and the colour did not change much with
mordant application. However the rub fastness,
perspiration fastness and light fastness properties of
leathers dyed with chestnut shell extract enhanced
with the mordant usage. The dyeing properties of
leathers were found acceptable and can be enhanced
with different mordants and dyeing techniques.
Considering that, in recent years there is a demand on
usage of ecologic and natural products in the world,

utilizabil cu valoare economica, si anume un colorant
natural utilizat la vopsirea pieilor. S-a obtinut, dupa
studiide optimizare, 43,61% extractin apa+10% NaOH,
F/S:1/101a 90°C timp de 1 ora. Colorantul pe baza de
coji de castane a conferit o culoare maronie inchisa
cu valorile L=39,25, a=10,74, b=18,16, iar culoarea
nu s-a modificat vizibil la utilizarea mordantilor. Pe
de alta parte, proprietatile de rezistenta la frecare,
la transpiratie si la lumind ale pieilor vopsite cu
extract din coji de castane s-au imbunatatit in cazul
utilizarii mordantilor. Proprietatile de vopsire ale
pieilor obtinute au fost considerate acceptabile si
pot fi imbunatatire cu diferiti mordanti si tehnici de
vopsire. Avand in vedere ca in ultimii ani exista o

mare cerere la nivel global de utilizare a produselor
ecologice si naturale, utilizarea agentilor de vopsire
ecologici pe baza de plante si fabricarea pieilor
naturale cu coloranti naturali poate fi mai avantajoasa
in ceea ce priveste atragerea admiratiei si atentiei
consumatorilor.

usage of environmental friendly vegetable dyeing
agents and producing natural leathers and colours
can be more advantageous to gain the admiration
and attention of consumers.
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EFFECTS OF DAILY USED BAGS ON BIOMECHANICS CHARACTERISTIC OF ELEMENTARY STUDENTS

ABSTRACT. In order to evaluate the effects on biomechanics characteristic of daily used bags of elementary students, we select three different
types of marketable school bags (backpack A with shoulder cushion design, backpack B with shoulder-back cushion design and Japanese
backpack C with bio-mechanics optimization design). The mFLEX, Codamotion and Footscan were used to measure shoulder pressure, back
pressure, body posture and plantar pressure on 8 elementary students (male and female ratio 3 to 5) with different loads equivalent to 5%,
10%, 15%, 20% and 25% of their body weights. The results showed that the value of shoulder pressure, back pressure and trunk leaning angle
change linearly with the load increasing, there is no significant impact of plantar pressure value. But, different bags significantly impacts
on shoulder pressure and back pressure and body posture. Evaluation results showed that two optimization design bags (B and C) had no
advantages on decreasing shoulder pressure, back pressure and trunk leaning angle.

KEY WORDS: loads, shoulder pressure, back pressure, body posture, plantar pressure, elementary students

INFLUENTA RUCSACURILOR UTILIZATE ZILNIC ASUPRA CARACTERISTICILOR BIOMECANICE ALE ELEVILOR DIN INVATAMANTUL PRIMAR

REZUMAT. Pentru a evalua influenta rucsacurilor utilizate zilnic de elevii din invatdmantul primar asupra caracteristicilor biomecanice, s-au
selectat trei tipuri diferite de rucsacuri pentru scoald din comert (rucsacul A cu pernute in zona umerilor, rucsacul B cu pernute in zona
umerilor si a spatelui si rucsacul japonez C cu design de optimizare a biomecanicii). S-au utilizat sistemele mFLEX, Codamotion si Footscan
pentru a mdsura presiunea in zona umerilor, presiunea in zona spatelui, pozitia corpului si presiunea plantara la 8 elevi din invatamantul
primar (raportul dintre bdieti si fete a fost de 3 la 5), cu diferite sarcini echivalente cu 5%, 10%, 15%, 20% si 25% din greutatile corporale ale
acestora. Rezultatele au ardtat cd valorile presiunii in zona umerilor, ale presiunii in zona spatelui si unghiul de inclinatie al corpului se modifica
liniar odata cu cresterea sarcinii, insa nu exista niciun impact semnificativ al valorii presiunii plantare. Cu toate acestea, diferitele tipuri de
rucsacuri au un impact semnificativ asupra presiunii in zona umerilor, in zona spatelui si asupra posturii corpului. Rezultatele evaluarii au
aratat ca cele doua rucsacuri cu design de optimizare (B si C) nu au avut niciun avantaj in privinta scaderii presiunii in zona umerilor, in zona
spatelui sau asupra unghiului de inclinatie al corpului.

CUVINTE CHEIE: sarcini, presiunea in zona umerilor, presiunea n zona spatelui, postura corpului, presiune plantara, elevi primari

LES EFFETS DES SACS A DOS UTILISES QUOTIDIENNEMENT SUR LES CARACTERISTIQUES BIOMECANIQUES DES ELEVES DE
LENSEIGNEMENT PRIMAIRE

RESUME. Afin d’évaluer les effets des sacs a dos utilisés quotidiennement sur les caractéristiques biomécaniques des éléves de I'enseignement
primaire, on a sélectionné trois types de sacs a dos d’école commerciaux (sac a dos A avec des coussins dans la région les épaules, sac a dos
B avec des coussins dans les région des épaules et du dos et le sac a dos japonais C avec I'optimisation biomécanique). Les systemes MFLEX,
Codamotion et Footscan ont été utilisés pour mesurer la pression dans les régions des épaules et du dos, la posture du corps et la pression
plantaire chez 8 éléves de I'enseignement primaire (le rapport entre les garcons et les filles était 3-5) avec de différentes charges équivalant
a 5%, 10%, 15%, 20% et 25% de leur poids corporel. Les résultats indiquent que la pression dans les régions des épaules et du dos et I'angle
d’inclinaison des corps changent linéairement avec 'augmentation de la charge, mais il n’y a pas d’impact significatif de la valeur de la
pression plantaire. Cependant, les différents types de sacs a dos ont un impact significatif sur la pression dans les régions des épaules et
du dos et sur la posture du corps. Les résultats de I'évaluation ont montré que les deux sacs a dos avec optimisation (B et C) n‘ont eu pas
d’avantage sur la diminution de la pression dans les régions des épaules, du dos ou sur I'angle d’inclinaison du corps.

MOTS CLES : charges, pression sur les épaules, pression sur le dos, posture corporelle, pression plantaire, éléves de I'enseignement primaire

INTRODUCTION INTRODUCERE

As a convenient way of load carriage, Rucsacul este utilizat zilnic de elevii din
a schoolbag is necessary for primary school fnvatamantul primar ca modalitate convenabilad
students in the daily use. Reports showed that de transportare a sarcinii. Rapoartele au aratat ca

durerile de umeri si de spate, scolioza si psihoza
la adolescenti sunt strans legate de greutatea
rucsacului [1-5]. In prezent, din ce in ce mai
multi oameni de stiintd se concentreaza asupra
influentei diferitelor sarcini asupra corpului

teenagers’ shoulder and back pain, scoliosis and
psychosis were closely related to the weight
of schoolbag [1-5]. Currently, more and more
scholars focus on the influence of different

!oading ways and weight on the humap body, uman, inclusiv modificari ale posturii corpului
including changes of body posture and gait [6, 7]. si ale mersului [6, 7]. Reducerea greutatii
Reducing the bag weight was beneficial to reduce rucsacului duce la scidderea efectelor negative

" Correspondence to: Wuyong CHEN, National Engineering Laboratory for Clean Technology of Leather Manufacture, Sichuan University,
Chengdu 610065, China, wuyong.chen@163.com
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the adverse effects on the human body, bag
structure and the center of gravity optimization,
and it also could reduce the possible damage to
some extent [8, 9]. Some studies have pointed
out that bag’s weight was not more than 10% of
body weight [10-13], others said that 15% was
the edge of security value [14]. At present, there
is less research on the impacts of bio-mechanical
effects on bags.

In the market, there are a great variety
of schoolbags, mainly backpacks, trolley bags
and shoulder bags. As the actual weight of
schoolbag was overweight [8, 15], wearing
single-shouldered and uneven loading bags
might injure student body and lead to scoliosis
[16]. Some studies indicated that symmetrical
backpack should be chosen [17]. The trolley bag
is a kind of “ease-burden” product, whose load-
bearing mode was changed to avoid the physical
injuries to the student, but the tray with wheels
is weighty and not portable; therefore, the easy
portable backpack is the most widely used now.

In this paper, the changes of shoulder
pressure, back pressure, body posture and
plantar pressure were studied in three different
aspects-commercial backpacks with different
weight. Besides, the harm of overweight and
the influence of different structural bags were
discussed to provide the scientific basis for
the subsequent schoolbag design from the
perspectives of bio-mechanics and physiology.

METHODS

Participants

Eight healthy students were selected
from a local primary school to participate in
this experiment. The students’ conditions were
stated as follows:

I.No foot operation history, no cerebral

asupra organismului uman, la optimizarea
structurii rucsacului si a centrului de greutate,
precum si la reducerea posibilelor daune intr-o
anumita masura [8, 9]. Unele studii au subliniat
faptul ca greutatea rucsacului nu a constituit mai
mult de 10% din greutatea corporala [10-13],
iar altii au fost de parere ca 15% a reprezentat
limita de siguranta [14]. In prezent, exista foarte
putine studii de cercetare cu privire la impactul
efectelor biomecanice asupra rucsacurilor.

Exista o mare varietate de genti pentru
scoala pe piata, in principal, rucsacuri, ghiozdane
tip troler si genti de umar. Intrucat greutatea
reala a rucsacului este prea mare [8, 15],
purtarea gentilor pe un singur umar sau cu
incarcare inegala ar putea ddauna organismului
elevului, conducand la scolioza [16]. Unele
studii au indicat faptul ca rucsacul simetric este
recomandat [17]. Trolerul este un produs care
usureaza sarcina, al carui mod de transportare a
greutatii a fost modificat pentru a evita leziunile
fizice ale elevului, insa sistemul cu roti este greu
si incomod, prin urmare, in prezent cel mai des
utilizat este rucsacul purtat pe umeri.

In aceasta lucrare s-au studiat modificarile
presiunii Tn zona umerilor si a spatelui, postura
corpului si presiunea plantara utilizand trei
rucsacuri comerciale cu aspect si greutate
diferite. In plus, s-au discutat efectele negative
ale excesului de greutate si influenta diferitelor
structuri ale rucsacurilor pentru a oferi o
baza stiintifica pentru proiectarea ulterioara a
ghiozdanelor din perspectiva biomecanicii si
fiziologiei.

METODE

Participanti

S-au selectat pentru participare in acest
experiment opt elevi sanatosi dintr-o scoald
primara locala. Conditiile de selectie au fost
urmatoarele:

I. sa nu fi avut operatii in zona piciorului,
sa nu sufere de paralizie cerebral3;

palsy; ) o 1. sa nu sufere de scolioza;
II. Not suffering from scoliosis; 1I. sa nu aiba leziuni la nivelul picioarelor;
l1l. No foot injury; IV. s§ poatd merge independent.
IV. Able to walk independently, in normal gait. Datele subiectilor sunt prezentate 1in
The subjects’ information is stated Table 1. Tabelul 1.
Table 1: Basic information of subjects
Tabelul 1: Informatii de baza ale subiectilor
No. i 2 3 4 5 6 7 8
Nr. crt.
Sex Female Female Male Female Male Female Female Male
Feminin Feminin Masculin Feminin Masculin Feminin Feminin Masculin
Age/yr
Vérstd/ani 9 6 8 11 9 8 7 10
Height/cm 126 112 115 152 133 132 122 133
Indltime/cm
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Weight/kg

Greutate/kg 24.9 20 20.5
BMI
IMC 15.7 15.9 15.5

48.6 27.4 29.5 24.5 30.4

21.0 15.5 16.9 16.5 17.2

Note: BMI, body mass index, or body weight index.

Of all the subjects, only No. 4 was
overweight, the rest of the seven people kept
their BMI in the normal range, and no one was
underweight or fat.

Prior to the test, the staff communicated
thoroughly with the guardians of subjects about
the test flow and precautions, and written
consents were obtained from them prior to
data collection. All tests were approved by the
local Ethics Committee, and were conducted
according to the Declaration of Helsinki.

Test Bags

In the test, students wore three types
of marketable school backpacks: backpack A
(see Figure 1a) with shoulder cushion design,
backpack B (see Figure 1b) with shoulder-back
cushion design and Japanese backpack C (see
Figure 1c) with bio-mechanics optimization
design. Firstly, the load weight was determined
by each subject’s body weight. Load weights
were 5%, 10%, 15%, 20% and 25% of body
weight respectively. In the test, subjects wore
the schoolbags, which is 5% of body weight,
increasing the load weight in order to reach 25%
of body weight.

Obs.: IMC, indice de masd corporald

Dintre toti subiectii, doar subiectul nr. 4
a prezentat exces de greutate, celelalte sapte
persoane au avut IMC in limite normale si nu au
existat subiecti subponderali sau grasi.

Tnaintea testérii, personalul a informat in
detaliu parintii subiectilor cu privire la procedura
de testare si masurile de precautie si s-au obtinut
acorduri scrise de la acestia Thainte de colectarea
datelor. Toate testele au fost aprobate de catre
comitetul de etica local si s-au desfasurat in
conformitate cu Declaratia de la Helsinki.

Rucsacurile testate

In cadrul testului, elevii au purtat trei
tipuri de rucsacuri comerciale: rucsacul A (a se
vedea Figura 1a), cu pernute la nivelul umerilor,
rucsacul B (a se vedea Figura 1b), cu pernute la
nivelul umerilor si spatelui si rucsacul japonez C
(a se vedea Figura 1c) cu design de optimizare a
biomecanicii. S-a determinat mai intai greutatea
sarcinii in functie de greutatea corporalda a
fiecarui subiect. Greutatile sarcinilor au fost de
5%, 10%, 15%, 20%, respectiv 25% din greutatea
corporald. Tn cadrul experimentului, subiectii
au purtat rucsacurile, care reprezentau 5% din
greutatea corporala, marind sarcina pentru a
ajunge la 25% din greutatea corporala.

Figure 1. (a) Sensor position distribution backpack A, (b) Sensor position distribution backpack
B, (c) Sensor position distribution backpack C, (d) Sensor size
Figura 1. (a) Pozitia senzorului pe rucsacul A, (b) pozitia senzorului pe rucsacul B, (c) pozitia
senzorului pe rucsacul C, (d) dimensiunea senzorului

Test Methods

Prior to the test, subjects walked across
the test area at a self-preferred speed in natural
gait for a 2-3 minute warm-up practice trial
wearing the backpack equipped with sensor.
Data collection began after the student walking

Metode de testare

fnainte de experiment, subiectii s-au
deplasat pe zona de testare, cu o viteza la alegere
in mers natural timp de 2-3 minute, pentru
incalzire, purtand rucsacul echipat cu senzor.
Colectarea datelor a inceput Tn momentul in
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gait stability, and ended prior to stopping walking.
Effective data of each load group needed to be
collected 3 times.

The mFLEX pressure measuring system,
which was researched in Rsscan international,
Belgium, was utilized to gain the contact pressure
between the body and the backpack. Prior
to each test, strap length and sensor position
were adjusted according to each primary school
student’s body condition. Installation method of
mMFLEX pressure sensor in the test was shown in
Figure 1. In total, 24 pressure sensors were used
from number 1-6 on the left shoulder, 7-12 on
the right shoulder and 13-24 on the lower back.
The area of pressure sensors is 0.96 cm? and the
frequency is 5 Hz. Maximum pressure (mmHg) in
each area needed to be calculated.

Codamotion, a 3-D Motion Capture system
(Charnwood Dynamics Ltd, England) was used to
test forward lean angle of head and body, and
the Odin software was used to collect data. The
3-D Motion Capture system included two motion
captures, located in both sides of experiment
aisle, could collect accurately the changes of
mark points on the subjects walking in the aisle.
The position of markers (diameter=4 mm) pasted
inthe joint point on the left side of the body were
recorded to calculate corresponding angles,
markers at tragus, acromion collar bone joints
and femoral greater trochanter. Markers were
the active infrared markers, driven by a driving
box, each marked point was identified one by
one by the system. The relative displacement
of markers was ignored caused by the body
movement.

Foot-scan plantar pressure measuring
system (Rsscan, Belgium) was used to test plantar
pressure, and plantar pressure measuring system
(length=1m) lay in the middle of aisle in a plane.
The supporting software, Footscan7.0, was used
to analyze data, the main analysis indicator was
peak pressure of various plantar regions.

Statistical Analysis

All of the data were verified using
1-sample K-S test to check its normal distribution
situation. All analytical models of the research
were performed using SPSS (V20, SPSS Inc.,,
Chicago, USA), significance was defined as 0.05,
confidence interval 95%.

care elevii au capatat stabilitate in mers, si s-a
incheiat nainte de oprirea mersului. A fost
necesara colectarea de 3 ori a datelor efective
ale fiecdrei grupe de sarcina.

S-a utilizat sistemul de masurare a
presiunii mFLEX, produs de Rsscan International,
Belgia, pentru a obtine presiunea de contact
dintre corp si rucsac. inainte de fiecare test, s-au
ajustat lungimea curelei si pozitia senzorului in
functie de corpul fiecarui elev de scoala primara.
Metoda de instalare a senzorului de presiune
mFLEX a fost prezentata in Figura 1. S-au utilizat
in total 24 de senzori de presiune, de la 1 la 6
pe umarul stang, de la 7 la 12 pe umarul drept
si de la 13 la 24 pe partea inferioara a spatelui.
Suprafata senzorilor de presiune este de 0,96
cm?, iar frecventa este de 5 Hz. A fost necesar
sa se calculeze presiunea maxima (mm Hg) in
fiecare regiune.

S-a utilizat sistemul de captare a miscarii
3D Codamotion (Charnwood Dynamics Ltd,
Anglia) pentru a determina unghiul de inclinatie
al capului si al corpului, iar software-ul Odin a
fost folosit pentru a colecta datele. Sistemul
de captare a miscarii 3D a inclus doua capturi
de miscare, din ambele parti ale culoarului
de-a lungul caruia s-a desfasurat experimentul,
colectand cu acuratete modificarile punctelor de
reper la subiectii care s-au deplasat de-a lungul
culoarului. S-a finregistrat pozitia markerilor
(diametru = 4 mm) lipiti In zona articulatiilor
de pe partea stanga a corpului (la nivelul
tragusului, al articulatiei acromio-claviculare si al
trohanterului mare) pentru a calcula unghiurile
corespunzatoare. Markerii activi in domeniul
infrarosu au fost dirijati cu ajutorul unui driver,
fiecare punct marcat fiind identificat pe rand de
catre sistem. Deplasarea relativa a markerilor a
fostignorata, fiind cauzata de miscarea corporala.

S-a utilizat sistemul Footscan de masurare
a presiunii plantare (Rsscan, Belgia) pentru
a determina presiunea plantara, sistemul de
masurare (lungime = 1 m) fiind pozitionat
in mijlocul culoarului. S-a utilizat programul
Footscan 7.0 pentru a analiza datele, indicatorul
de analiza principal fiind presiunea maxima in
diferite regiuni plantare.

Analiza statistica

Toate datele au fost verificate folosind
testul K-S cu un esantion pentru a determina
distributia normala. Toate modelele analitice
utilizate in studiu au fost efectuate cu ajutorul
programului SPSS (V20, SPSS Inc., Chicago, SUA);
nivelul de semnificatie a fost definit la 0,05, iar
intervalul de incredere a fost de 95%.
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Figure 2. Definition of the forward-leaning angle (a), mark points position distribution (b)
Figura 2. Definirea unghiului de inclinatie (a), distributia punctelor de presiune (b)

Figure 3. Codamotion 3-D motion capture system: (a) motion capture, (b) driver and (c) markers
Figura 3. Sistemul de captare a miscarii 3D Codamotion: (a) captarea miscarii, (b) driver si (c) markeri

Figure 4. Footscan plantar pressure measuring
system
Figura 4. Sistemul Footscan pentru mdsurarea
presiunii plantare
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RESULT
The Influence of Bag Structure on the Shoulder
Pressure and Back Pressure

The maximum shoulder and back pressure
values under different loading of eight subjects
were recorded. The result was shown in Figure
5. With increased load weight, shoulders and
back maximum pressure values of the three bags
increased significantly. And all the maximum
pressure values increased linearly along with
the increase of load (left shoulder: A R*=0.9966,
B R?=0.9638, C R2=0.9957; right shoulder: A
R?=0.998, B R*=0.9969, C R®=0.9948; back: A
R?=0.9966, B R*=0.9316, C R?>=0.9873). The result
indicated that influence of load was obviously on
back pressure condition.

REZULTATE
Influenta structurii rucsacului asupra presiunii
in zona umerilor si in zona spatelui

S-au Tnregistrat valorile presiunii maxime
pentru zona umarului si cea a spatelui la opt
subiecti cu diferite sarcini. Rezultatul a fost
prezentat in Figura 5. Pe masurd ce a crescut
sarcina, valorile presiunii maxime fn zona
umarului si cea a spatelui la utilizarea celor
trei rucsacuri a crescut in mod semnificativ. De
asemenea, toate valorile presiunii maxime au
crescut liniar odata cu cresterea sarcinii (umarul
stang: AR?>=0,9966, BR*=0,9638, CR?>=0,9957;
umarul drept: A R? =0,998, B R?=0,9969, CR? =
0,9948 ; spate: A R? = 0,9966, B R* = 0,9316, C
R? = 0,9873). Rezultatele au indicat ca sarcina a
influentat indeosebi presiunea in zona spatelui.

Diferentele dintre rucsacurile cu structuri
diferite au fost analizate utilizdnd testul One

T T
5% 10%

T T
2% 25%

LoadBW

Figure 5. Mean maximum pressure value under various loading conditions of left shoulder (a),
right shoulder (b) and back (c)
Figura 5. Valorile medii ale presiunii maxime in diferite conditii de incarcare in zona umarului stang (a),
umarului drept (b) si a spatelui (c)

The differences between different
structure bags were analyzed by One Way
ANOVA. Among them, the differences of
shoulders pressure values between bag A
and the other two bags were striking (left
shoulder: P, =0.020, P,, =0.000; right shoulder:
P,¢s=0-001, P,. =0.000), back pressure values of
bag C had significant differences as compared
with that of bag Aand B (P_,,=0.000, P_,.=0.000).
The effect on the pressure value of the bags’
structure was especially significant.

The Influence of Bag Structure on the
Body Posture

The mean values of forward lean angle
of head and trunk in a gait cycle under different
loading were showed in Figure 6. The trunk

leaning angle increased
increasing of bag weight (Figure 6b). And the

linearly with the

270

Way ANOVA. Dintre acestea, diferentele valorilor
presiunii la nivelul umerilor intre rucsacul A si
celelalte doua rucsacuri au fost frapante (umarul
stang: P,.. = 0,020, P, = 0,000; umarul drept:
Pes = 0,001, P, = 0,000), valorile presiunii
la utilizarea rucsacului C au avut diferente
semnificative in comparatie cu cele obtinute
in cazul rucsacurilor A si B (Pc&A = 0,000, P, =
0,000). Influenta structurii rucsacurilor asupra
valorii presiunii a fost deosebit de semnificativa.

Influenta structurii rucsacului asupra
posturii corpului

Valorile medii ale unghiului de inclinatie
al capului si al corpului intr-un ciclu de mers cu
diferite sarcini au fost redate in Figura 6. Unghiul de
inclinatie al corpului creste liniar odata cu cresterea
n greutate a rucsacului (Figura 6b). De asemenea,
unghiul de inclinatie al capului s-a modificat odata
cu greutatea, dar tendinta nu a fost evidenta.

Comparand influenta diferitelor structuri
alerucsacurilor asupra pozitiei corpului, influenta
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head angle also changed with the weight, but
the trend was not obvious.

By comparing the influence of different
structure bag on the body posture, the influence
of bag B and other two bags on values of
forward lean angle of head and trunk was not
significant, and difference between bag A and
C was significant (forward lean angle of head:
P,=0.011, trunk leaning angle: P, =0.001).
Results show that bag structure had much effect
on the body posture.

24
4
64
~ 3
g
D -10
<
124
_—
144 —a
P —o—A
16 ’//,/ — Bl

B 1% 5% 0% 5%
Load/BW

rucsacului B si a celorlalte doua rucsacuri asupra
valorilor unghiului de inclinatie al capului si al
corpului nu a fost semnificativa, insa diferenta
dintre rucsacurile A si C a fost semnificativa
(unghiul de inclinatie al capului: P, = 0,011,
unghiul de inclinatie al corpului: P, = 0,001).
Rezultatele arata ca structura rucsacului a avut
un efect semnificativ asupra posturii corpului.

Influenta structurii rucsacului asupra presiunii
plantare

Distributia presiunii plantare a fost
simetrica la purtarea rucsacurilor in timpul

5‘% 16% 15‘% 20‘% 2%
LoadBW

Figure 6. Changes of forward lean angle of head (a) and trunk (b)
Figura 6. Modificarea unghiului de inclinatie al capului (a) si al corpului (b)

The Influence of Bag Structure on the Plantar
Pressure

For wearing backpack, plantar pressure
distribution was symmetrical during walking.
Therefore, plantar pressure distribution of left
foot was chosen for example to analyze in this
paper. Asseenin Table 2, the plantar sub-regions
dynamic peak pressure changed with the load;
among them, the peak pressure of the medial
areain forefoot (Meta2, Meta3, Meta4) and heel
(HM, HL) increased by a great margin with bag A,
but changed less with bag B or C. No significant
changes were found in the effect of bag structure
on plantar pressure during walking by comparing
with the inter-group differences of the regional
dynamic peak pressure among three bags.

The influence of load on the maximum
peak in each region of plantar pressure was
significant. When the load was less than 15%,
the maximum plantar peak pressure area of
primary school students was heel (HM and HL).
When the load was increased to 15%, peak
pressure of Meta2, Meta3 and Metad were
close to or more than that of HM and HL. The
results showed that the peak pressure moved
forward with load increasing during walking.

DISCUSSION
This research compared effects of three
different structures of schoolbags to human

mersului. Prin urmare, in aceasta lucrare s-a
selectat distributia presiunii plantare a piciorului
stang pentru analiza. Dupa cum arata Tabelul 2,
presiunea maxima dinamica in regiunile plantare
s-a modificat odata cu sarcina. Presiunea maxima
in zona mediana a antepiciorului (metatarsienele
2, 3 si 4) si in zona calcaiului (regiunile externa
si internd) a crescut cu o marja mare in cazul
rucsacului A, dar s-a modificat mai putin Tn cazul
rucsacurilor B si C. Nu s-au constatat modificari
semnificative in influenta structurii rucsacurilor
asupra presiunii plantare in timpul mersului,
prin compararea cu diferentele inter-grup ale
presiunii maxime dinamice regionale la utilizarea
celor trei rucsacuri.

Influenta sarcinii asupra presiunii maxime
in fiecare regiune plantara a fost semnificativa.
Cand sarcina a fost mai micd de 15%, zona
cu presiune plantara maxima in cazul elevilor
din invatamantul primar a fost cea a calcaiului
(regiunile externa si interna). Cand sarcina a
crescut la 15%, presiunea maxima in regiunea
metatarsienelor 2, 3 si 4 a fost apropiata sau mai
mare decat cea din regiunile externa si interna
ale calcaiului. Rezultatele au aratat ca presiunea
maxima s-a deplasat Thainte odata cu cresterea
sarcinii Tn timpul mersului.

DISCUTII

Acest studiu a comparat efectele a
trei rucsacuri cu structuri diferite asupra
biomecanicii corpului uman, in principal, cu
privire la trei aspecte: presiunea in zona umarului
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Table 2: Peak pressure value of each foot region under different types bags
with different loading (n=8, N/cm?ems)
Tabelul 2: Valorile presiunii maxime in fiecare zona a piciorului la utilizarea rucsacurilor
de diferite tipuri si sarcini (n=8, N/cm?ems)

A B C

et 1 0% 5% 10%  15% 20% 25% 5% 10% 15% 20% 25% 5% 10% 15% 20% 25%
eta
Metatarsian 1 1.493 1.252 1305 1.686 2.005 1.529 0.579 0.846 0.875 0.713 1.467 1.033 1.200 1.667 0.911 0.944
Meta2 2420 2.443 2100 3.876 3.371 3.733 1.538 1.392 1.863 1.583 2.446 2.539 2.450 3.094 2.583 2.806
Metatarsian 2
Meta3 3.777 3.052 3.000 3.876 6.105 4.276 2.654 1.629 2.008 2.183 3.429 4.367 3.394 3.839 5.111 3.950
Metatarsian 3
Metad 3.107 2.043 2367 3.162 5.286 4.405 2967 1.175 2.100 2.733 2.254 3.033 3.628 2.839 4.456 3.294
Metatarsian 4
Meta5 1.393 0.524 0.819 0.967 2.219 0.862 1.188 0.308 0.875 0.983 0.637 1.311 1.311 1.033 1.344 1.106
Metatarsian 5
Midfoot . 0.937 0.867 0.724 0.986 1.352 0.938 1.100 0.750 0.721 0.904 0.913 1.006 0.611 0.622 0.561 0.650
Zona centrald
-g:;itull 2433 2.157 1.443 1.471 2690 2.929 1.071 1.383 1.317 1.254 1.667 1.694 1.506 1.628 1.250 1.572
Toe 2-5 0.957 0.824 0.348 0.395 1.157 0.695 0.283 0.275 0.313 0.550 0.567 0.428 0.339 0.472 0.383 0.344
Degetele 2-5
Heel Lateral
oA 2,707 2.519 2.486 3.805 4.710 3.990 3.071 2.225 2.200 2.675 3.075 2.294 2.328 2.233 2.444 2.878
Cdlcdi extern
Heel Medial

3.810 2.924 3.262 3.933 5.152 5.214 3.092 3.233 3.017 3.554 3.492 3.122 2.850 3.211 2.617 3.872

Cdlcdi intern

body bio-mechanics, mainly from three aspects:
shoulder-back pressure, body posture and plantar
pressure. Results indicated that the pressure
values of A bag (only with shoulder cushion
design) were significantly less than that of bag B
or C (with human bio-mechanics of optimization
design), which turned our traditional view of the
pressure and it also can relieve pressure by the
bag with optimize structure. In respects of body
posture, the change of the forward lean angle of
head and trunk under different load conditions
with bag A was minimal. It might be because the
back cushion of B and C bags was above a hard
board, and the hard board shape is not easy to
change. When the load increases, students
changed the position of the center of gravity by
trunk leaned to balance torque backwards, so
the greater the counterpoise torque, the bigger
the trunk leaning angle was. But schoolbag A was
made of polyester cloth and was easily changed.
So wearing the bag A, the trunk leaning angle
changed the least.

The forward lean angle of body increased
with the increase in load, so the student may
strain the neck muscle after long-term wearing
overweight backpack, and the spine mechanics
balance is destroyed, even cervical dislocation
leads to abnormal curved spine. Pressure peak

si a spatelui, postura corpului si presiunea
plantara. Rezultatele au indicat faptul ca valorile
presiunii Tn cazul rucsacului A (cu pernute in
zona umarului) au fost semnificativ mai mici
decat in cazul rucsacurilor B si C (cu design de
optimizare a biomecanicii), ceea ce a schimbat
viziunea noastra traditionala privind presiunea,
aceasta putand fi ameliorata si prin utilizarea
rucsacurilor cu structura optimizata. In ceea ce
priveste postura corpului, modificarea unghiului
de inclinatie al capului si al corpului in diferite
conditii de incarcare in cazul rucsacului A fost
minima. Aceasta s-ar putea datora faptului ca
pernuta de pe spatele rucsacurilor B si C a fost
pozitionata peste o placa dura, a cdrei forma
nu se poate schimba cu usurintd. La cresterea
sarcinii, elevii au schimbat pozitia centrului de
greutate prin aplecarea in fata a trunchiului
pentru a echilibra efortul de torsiune, asadar,
cu cat este mai mare cuplul contragreutate,
cu atat este mai mare unghiul de inclinatie al
corpului. Tnsd rucsacul A confectionat din panza
de poliester s-a modificat cu usurinta. Astfel, la
purtarea rucsacului A, unghiul de inclinatie al
corpului s-a modificat cel mai putin.

Unghiul de inclinatie al corpului a crescut
odata cu cresterea sarcinii, astfel Tncat elevul
isi poate suprasolicita muschiul gatului dupa
purtarea rucsacului cu exces de greutate pe
termen lung, iar echilibrul mecanicii coloanei
vertebrale este distrus, chiar si dislocarea la nivel
cervical duce la curbarea anormala a coloanei
vertebrale. Valoarea presiunii maxime este un
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value is an important index of reflecting the plantar
pressure distribution [18], its size and the location
have the important influence for the foot fatigue
accumulation and injury happening [19]. The
much high plantar pressure hurt the plantar foot
easily, and made the area tissue damage. If the
load is too heavy for a long time, it may affect the
normal development of arch and development
into flat feet. The foot area with too heavy pressure
will form callous [20]. And callus, in turn, further
increases the plantar pressure. In this study, when
bag A and bag C weighed more than 15%, and
schoolbag B weighed more than 20%, maximum
plantar pressure forward when walking. It might
be because the trunk leaning angle of student
increased with load increasing, leading to the
center of gravity moving forward. As the pupil
arch muscle has not been fully developed, too
much pressure will damage their feet. Therefore,
it is suggested that schoolbag weight should not be
more than 15% of the body weight.

The domestic and overseas experts
studied the influence of the backpack on back
pressure, body posture and plantar pressure
of youth humeral, with different load, and very
good research has been acquired. But there is
little research about the influence of different
backpack structure on the three aspects. Among
them, Pascoe [8] studied the changes in body
posture for 10 teenagers with four kinds of
bags: with no bag, single shoulder schoolbag,
backpack or single shoulder sports bags. The
results indicated that the supporting abilities
have enhanced observably; when we choose
single shoulder bag, the rachis would side
turn; when we choose two shoulder bag, the
trunk angle was bigger. Backpack was chosen
in this study, the trunk leaning angle increased
significantly with the load, this was consistent
with conclusion of others.

CONCLUSIONS

These results indicated that when carrying
the bag A, variation of shoulder-back pressure
and trunk leaning angle were minimum. The two
optimization design bags B and C did not have an
advantage on alleviating shoulder-back pressure
and decreasing trunk leaning angle. Therefore,
ordinary bag A may be more suitable for primary
school students.

indicator important care reflecta distributia
presiunii plantare [18], intensitatea si pozitia
acesteia influenteazd in mod semnificativ
acumularea oboselii la nivelul piciorului si riscul
de aparitie a leziunilor [19]. O presiune plantara
foarte mare poate cu usurinta provoca leziuni
la nivelul piciorului si deteriora tesutul. Daca se
mentine o sarcind prea mare pentru o perioada
lunga de timp, aceasta poate afecta dezvoltarea
normald a boltii si aparitia piciorului plat. La o
presiune prea mare se vor forma calozitati n
zona picioarelor [20], iar acestea, la randul lor,
vor creste si mai mult presiunea plantard. in
acest studiu, atunci cand rucsacul A si rucsacul
C au cantarit mai mult de 15%, iar rucsacul B
mai mult de 20%, presiunea plantarda maxima
s-a deplasat Thainte n timpul mersului. Aceasta
se poate datora cresterii unghiului de inclinatie
al corpului odatad cu cresterea sarcinii, ceea ce
duce la deplasarea centrului de greutate Thainte.
Din cauza nedezvoltarii muschiului boltii la elevi,
0 presiune prea mare poate provoca leziuni la
nivelul picioarelor. Prin urmare, se sugereaza ca
greutatea rucsacului nu trebuie sa depaseasca
15% din greutatea corporala.

Expertii nationali si din strainatate au
studiat influenta rucsacului asupra presiunii la
nivelul spatelui, posturii corpului si presiunii
plantare la nivelul humerusului la subiecti tineri,
cu sarcini diferite, obtindnd informatii foarte
bune, nsa cercetarile influentei diferitelor
structuri ale rucsacurilor asupra celor trei
aspecte au fost putine. Printre acestia, Pascoe si
colab. [8] au studiat modificarile posturii corpului
la 10 adolescenti in patru situatii: fara rucsac, cu
rucsac purtat pe un singur umar, cu rucsac purtat
pe ambii umeri sau cu geanta sport purtata pe
un singur umar. Rezultatele au indicat faptul
ca abilitatile de sustinere au sporit perceptibil;
atunci cand alegem rucsacul purtat pe un
singur umar, coloana vertebrald se deplaseaza
lateral; atunci cand alegem rucsacul purtat pe
ambii umeri, unghiul de inclinatie al corpului
a crescut. In acest studiu s-a ales rucsacul, iar
unghiul de inclinatie al corpului a crescut in mod
semnificativ odata cu cresterea sarcinii, rezultate
in concordanta cu concluzia altor cercetatori.

CONCLUZII

Aceste rezultate au indicat faptul ca, la
transportarea rucsacului A, variatia presiunii
la nivelul umerilor si al spatelui si unghiul de
inclinatie al corpului au fost minime. Cele doua
rucsacuri cu design de optimizare B si C nu au
avut niciun avantaj in privinta micsorarii presiunii
in zona umeri-spate si a unghiului de inclinatie al
corpului. Prin urmare, rucsacul obisnuit A pare
a fi mai potrivit pentru elevii de scoala primara.
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PHYLOGENETIC IDENTIFICATION OF TWO EXTREMELY HALOPHILIC ARCHAEON ISOLATED FROM RAW HIDE
AND INVESTIGATION OF THEIR LIPOLYTIC ACTIVITIES

ABSTRACT. This research serves two different purposes. Primarily, two extremely halophilic archaeons were isolated from salted raw hide
samples and were phylogenetically identified by 16S rRNA sequence analyses. It was determined that isolate 1 shared similarities with
Halomicrobium zhouii strain 144 and isolate 2 with Haloarchaeon strain 129. These results were substantiated by some phenotypic analyses.
Both strains displayed Gram-negative reactions and they were susceptible to the antibiotics bacitracin and novobiocin. It was qualitatively
determined that they have lipolytic activity. Secondly, esterase and lipase enzyme activity conditions of the two archaea were also determined
in the current study to evaluate industrial applicability of these enzymes. For the identification of quantitative esterase and lipase activities
of both strains, p-nitrophenyl butyrate and p-nitrophenyl laurate substrates were used, respectively, and their activities were measured
on a daily basis. After the quantitative and qualitative determination of esterase and lipase activities, esterase and lipase activities were
determined at different temperatures (4-60°C), pH levels (4-11pH) and in NaCl concentrations (0-5.5M). According to daily enzyme activity
results, the highest esterase and lipase values for isolate 1 were found to be 4 U/ml and 1 U/ml, respectively, on the 4" day and for isolate 2
to be 2.7 U/ml and 1.9 U/ml, respectively, on the 3" day. Furthermore, the maximum esterase activity for isolate 1 was elicited at 35°C, pH 8
and in 2.5 M NaCl, and for isolate 2 at 35°C, pH 7 and in 3 M NaCl. Moreover, the maximum lipase activity for isolate 1 was explored at 40°C,
pH 7.0 and 2.0-3.5 M NaCl, and for isolate 2 at 35°C, pH 7.5 and in 2 M NaCl. Optimal conditions for both extreme halophilic Archaea was
determined as the data may be considered for the production of industrial enzymes. Therefore, this research is an exemplary study as well as
a small-scoped survey which includes the two goals mentioned above and only focuses on two archaea on salted raw hides.

KEY WORDS: salted hides, halophilic archaea, halophilic esterase, halophilic lipase

IDENTIFICAREA FILOGENETICA A DOUA ARCHAEA EXTREM HALOFILE IZOLATE DIN PIEI CRUDE $I INVESTIGAREA ACTIVITATILOR LIPOLITICE
ALE ACESTORA

REZUMAT. Acest studiu de cercetare are doud scopuri distincte. in primul rand, doud Archaea extrem halofile au fost izolate din probe de
piele cruda si au fost identificate filogenetic prin analize de secventa ARNr 16S. S-a determinat faptul ca izolatul 1 are similitudini cu tulpina
Halomicrobium zhouii 144, iar izolatul 2 cu tulpina Haloarchaeon 129. Aceste rezultate au fost confirmate prin citeva analize fenotipice.
Ambele tulpini au prezentat reactii Gram-negative si au fost sensibile la bacitracind si novobiocind. S-a determinat calitativ faptul ca au
activitate lipolitica. in al doilea rand, conditiile de activitate a esterazei si lipazei la cele doud Archaea au fost determinate in studiul de fata
pentru a evalua aplicabilitatea industriala a acestor enzime. Pentru identificarea activitatilor cantitative ale esterazei si lipazei la ambele
tulpini, s-au utilizat substraturi pe baza de p-nitrofenil butirat, respectiv p-nitrofenil laurat, iar activitatile acestora au fost masurate zilnic.
Dupa determinarea cantitativa si calitativa a activitatilor esterazei si lipazei, s-au observat activitatile esterazei si lipazei la diferite temperaturi
(4-60°C), nivel de pH (4-11) si concentratii de NaCl (0-5,5 M). Conform rezultatelor activitatii zilnice ale enzimelor, cele mai mari valori ale
esterazei si lipazei pentru izolatul 1 s-au dovedit a fi de 4 U/ml, respectiv 1 U/ml, in cea de-a patra zi, iar pentru izolatul 2 valorile au fost de
2,7 U/ml, respectiv 1,9 U/ml, in cea de-a treia zi. Mai mult, activitatea maxima a esterazei pentru izolatul 1 a avut loc la 35°C, pH 8 5i 2,5 M
NaCl, iar pentru izolatul 2, la 35°C, pH 7 si 3 M NaCl. Activitatea maxima a lipazei pentru izolatul 1 a avut loc la 40°C, pH 7,0 si 2,0-3,5 M NacCl,
iar pentru izolatul 2, la 35°C, pH 7,5 si 2 M NaCl. S-au determinat conditiile optime pentru ambele Archaea extrem halofile pentru ca datele sa
poata fi luate in considerare pentru productia de enzime industriale. Prin urmare, aceasta cercetare este un studiu exemplar cu domeniu de
aplicare restrans, care include cele doua obiective mentionate mai sus si se concentreaza doar pe doua Archaea izolate din piei brute sarate.
CUVINTE CHEIE: piei sarate, Archaea halofile, esteraza halofila, lipaza halofila

L'IDENTIFICATION PHYLOGENETIQUE DE DEUX ARCHEES EXTREMEMENT HALOPHILES ISOLEES DE LA PEAU ET L'INVESTIGATION SUR
LEURS ACTIVITES LIPOLYTIQUES

RESUME. Cette recherche a deux objectifs différents. Principalement, deux archées extrémement halophiles ont été isolées d’échantillons
salés de peau crue et ont été identifiées phylogénétiquement par des analyses de séquences d’ARNr 16S. On a été déterminé que l'isolat
1 partageait des similitudes avec la souche Halomicrobium zhouii 144 et I'isolat 2 avec la souche Haloarchaeon 129. Ces résultats ont été
confirmés par certaines analyses phénotypiques. Les deux souches ont présenté des réactions Gram-négatives et ont été sensibles aux
antibiotiques bacitracine et novobiocine. On a déterminé qualitativement qu’ils ont une activité lipolytique. Deuxiemement, les conditions
d’activité enzymatique de l'esterase et de la lipase des deux archées ont également été déterminées dans I'étude actuelle pour évaluer
I'applicabilité industrielle de ces enzymes. Pour I'identification des activités quantitatives de l'estérase et de la lipase des deux souches,

* Correspondence to: Binnur MERICLI YAPICI, Department of Biology, Faculty of Arts and Sciences, Canakkale Onsekiz Mart University, 17020,
Canakkale, Turkey, byapici@comu.edu.tr
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on a utilisé des substrats de p-nitrophényl butyrate et respectivement de p-nitrophényl laurate et leurs activités ont été mesurées
quotidiennement. Aprés la détermination quantitative et qualitative des activités de I'estérase et de la lipase, on a observé les activités de
I'esterase et de la lipase a différentes températures (4-60°C), pH (4-11) et concentration de NaCl (0-5,5 M). Selon les résultats quotidiens
de l'activité enzymatique, on a trouvé que les valeurs les plus élevées d’estérase et de lipase pour I'isolat 1 ont été 4 U/ml et 1 U/ml,
respectivement, le 4éme jour et pour I'isolat 2 les valeurs ont été 2,7 U/ml et respectivement 1,9 U/ml, le 3éme jour. De plus, I'activité
estérase maximale pour I'isolat 1 a été provoquée a 35°C, pH 8 et 2,5 M NaCl, et pour I'isolat 2, a 35°C, pH 7 et 3 M NaCl. L'activité lipase
maximale pour I'isolat 1 a été explorée a 40°C, pH 7,0 et 2,0-3,5 M NaCl, et pour I'isolat 2, a 35°C, pH 7,5 et 2 M NaCl. Les conditions optimales
pour les deux archées extrémement halophiles ont été déterminées car les données peuvent étre considérées pour la production d’enzymes
industrielles. Par conséquent, cette recherche est une étude exemplaire ainsi qu’une enquéte a petite échelle qui comprend les deux objectifs
mentionnés ci-dessus et se concentre uniquement sur deux archées sur les peaux crues salées.

MOTS CLES: peaux salées, archées halophile, esterase halophile, lipase halophile

INTRODUCTION

The primary raw materials of the leather
industry are hides and skins [1]. Autolytic
destruction starts after 5-6 hours following
the flaying if they are not well protected [2-
6]. Therefore, raw hides or skins should be
conserved with salt before transferred to tannery
for processing [7-9]. Although this method
limits the microbial growth, it does not provide
sufficient protection [10, 11]. Halophiles, which
need a high amount of salt concentration to
live in and have developed different strategies
with this property to survive in salt-loving
environment, are members of a large group
and have representatives in all three domains
known as Bacteria, Archaea and Eukaryotes
[12]. Halophiles were classified by Kushner [13]
according to their need for optimal amount of
NaCl.

In leather industry, microbiological
research is scarce. Most studies are related to
bacteria and fungi. But in recent years, attention
is drawn to the presence of Archaea in raw
hides. Different types of halophilic archaea with
hydrolytic activity have been identified on salted
raw hides and skins. For example, in the study by
Bilgi et al. [14], 186 extremely halophilic archaea,
which need 15% or higher salt were shown to
exhibit proteolytic (107 strains) and lipolytic (70
strains) activity, were isolated from salted skins
or hides.

Furthermore, industrial enzymes are
usually obtained from microorganisms. The
comparison between microbial enzymes
and other enzymes originating from plants
or animals revealed that microbial enzymes
have high catalytic activities, do not generate
undesirable by-products, are more stable and
inexpensive, and can be obtained in large
guantities [15]. Many studies in the field related
to industrial enzymes of biotechnology are being

INTRODUCERE

Principala materie prima a industriei
de pielarie este pielea de origine animala [1].
Distrugerea autoliticd a acesteia ncepe dupa
5-6 ore de la jupuire in cazul in care pieile nu
sunt bine protejate [2-6]. Prin urmare, pieile
crude necesita conservare cu sare fnainte de a fi
transferate la tabacdrie pentru prelucrare [7-9].
Aceasta metoda limiteaza cresterea microbiana,
insd nu ofera o protectie suficienta [10, 11].
Halofilele, care au nevoie de o cantitate mare
de sare pentru a supravietui si au dezvoltat
diferite strategii pe baza acestei proprietati
pentru a supravietui intr-un mediu sarat, fac
parte dintr-o grupa mare si au reprezentanti in
toate cele trei domenii cunoscute sub numele de
Bacteria, Archaea si Eucaria [12]. Halofilele au
fost clasificate de cdtre Kushner [13] in functie
de nevoia lor de cantitate optima de NaCl.

in industria de pieldrie, cercetarea
microbiologica este limitata. Cele mai multe
dintre studii se concentreaza pe bacterii si fungi.
Tnsd in ultimii ani, atentia s-a indreptat asupra
prezentei Archaea pe piei brute. Diferite tipuri de
Archaea halofile cu activitate hidrolitica au fost
identificate pe piei brute sarate. De exemplu, in
studiul efectuat de Bilgi si colab. [14], s-a dovedit
ca 186 Archaea extrem halofile, care au nevoie
de sare in concentratie de 15% sau mai mult,
prezinta activitate proteoliticd (107 tulpini) si
lipolitica (70 tulpini) si au fost izolate din piei
sarate.

De asemenea, enzimele industriale suntde
obicei obtinute din microorganisme. Comparatia
dintre enzimele microbiene si alte enzime de
origine vegetala sau animala a aratat ca enzimele
microbiene au activitati catalitice ridicate, nu
genereaza produse secundare indezirabile, sunt
mai stabile si ieftine si pot fi obtinute in cantitati
mari [15]. Multor studii referitoare la enzimele
industriale din domeniul biotehnologiei |i se
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attached more importance due to the gradual
development of enzyme technology, diversified
usages and very high economic value of the
products. Lipases are widely used in fields such
as clinical biotechnology, detergent industry,
biodiesel production, taste and flavor industry
and food industry. Lipase enzyme can also be
used in the leather industry to prepare pelts
for processes such as tanning and dyeing by
removing skin fats [16]. In literature, there is
little research on the examination of lipase from
extremely halophilic archaea on the leather.
Therefore, investigation of the lipase enzyme
obtained from different microorganisms such
as archaea and determination of the activity
conditions are of great importance.

Leather processing steps are home to a
wide variety of microorganisms classified into the
three domains of life such as Bacteria, Archaea
and Eukaryotes. Therefore, identification of the
microbial diversity and their products in these
environments can make significant contributions
to the humanity, which cannot be predicted in
advance.

In this study, only two of the Extremely
Halophilic Archaea, which have lipolytic activity
and are able to survive on salted raw hides
were phylogenetically identified by 16S rRNA
gene sequence analyses. Additionally, lipolytic
activities of archaea were investigated in different
environmental conditions such as temperature,
pH value and salt content.

MATERIAL AND METHODS

Two lipolytic halophilic Archaea isolates
which were previously isolated from salted
raw hides were used in the present research.
SW 25 medium was used for culture isolation,
activation and phenotypic tests. This medium
was composed of 833.4 ml/l SW 30 solution, 5
g/l yeast extract, and 20 g/l agar. SW 30 solution
contains 234 g/INaCl, 39 g/I MgCl,, 61 g/I MgSO,,
1 g/l CaCl,, 6 g/I KCl, 0.25 g/l NaHCO,, and 0.7
g/l NaBr. Media were adjusted to pH 7.5 with
1N NaOH [17]. Dussault [18] Gram staining was
performed for determination of Gram reactions
and of cell morphology of the isolates. To test
antibiotic susceptibilities of the isolates, disc
diffusion method was applied and antibiotics
such as Ampicillin 10 ug (A 10), Bacitracin 10 ug (B
10), Erythromycin 15 pg (E 15), Novobiosin30 pg

FROM RAW HIDE AND INVESTIGATION OF THEIR LIPOLYTIC ACTIVITIES

acordaoimportanta maimare datorita dezvoltarii
treptate a tehnologiei enzimatice, utilizarilor
diversificate si valorii economice foarte ridicate
a produselor. Lipazele sunt utilizate pe scard
larga in domenii cum ar fi biotehnologia clinica,
industria detergentilor, productia de biodiesel,
industria aromelor si industria alimentara. Lipaza
poate fi, de asemenea, utilizatd in industria de
pielarie la pregatirea pieilor gelatina pentru
procese precum tdbacirea si vopsirea prin
indepartarea grasimilor pielii [16]. Tn literatura
de specialitate, exista putine cercetari privind
examinarea lipazei din Archaea extrem halofile
din piele. Prin urmare, investigarea lipazei
obtinute din diferite microorganisme, cum ar fi
Archaea, si determinarea conditiilor de activitate
ale acesteia sunt foarte importante.

Etapele de prelucrare a pielii favorizeaza
aparitia unei mari varietati de microorganisme
clasificate in cele trei domenii ale vietii, si
anume Bacteria, Archaea si Eucaria. Prin
urmare, identificarea diversitatii microbiene
si a produselor rezultate Tn aceste medii poate
aduce contributii semnificative umanitatii, care
nu pot fi prezise in avans.

n acest studiu s-au identificat filogenetic
prin analize de secventa a genei ARNr 16S
doar doua dintre Archaea extrem halofile,
care au activitate lipoliticda si sunt capabile
sd supravietuiascd pe pieile crude sirate. in
plus, activitatile lipolitice ale Archaea au fost
investigate in diferite conditii de mediu, cum ar
fi temperatura, valoarea pH-ului si continutul de
sare.

MATERIAL SI METODE

in cadrul prezentei cercetdri s-au utilizat
doua izolate Archaea halofile lipolitice care au
fost izolate anterior din piei brute sarate. Mediul
SW 25 a fost utilizat pentru testele de izolare a
culturii, de activare si fenotipice. Acest mediu
a fost compus din 833,4 ml/l SW 30 solutie, 5
g/l extract de drojdie si 20 g/I agar. Solutia SW
30 contine 234 g/l NaCl, 39 g/l MgCl,, 61 g/
MgSO,, 1 g/l CaCl,, 6 g/l KCl, 0,25 g/l NaHCO,,
si 0,7 g/l NaBr. S-a ajustat pH-ul mediilor la 7,5
cu NaOH 1N [17]. S-a efectuat coloratia Gram
Dussault [18] pentru a determina reactiile Gram
si morfologia celulara a izolatelor. Pentru a testa
sensibilitatea izolatelor la antibiotice, s-a aplicat
metoda de difuziune a discurilor si s-au utilizat
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(NV 30), Penicillin G 10 U (P 10), Streptomycin 10
ug (S 10), Tetracycline 30 pg (T 30), Vancomycin
30 pg (VAN 30), Chloramphenicol 30 pg (C 30),
and Cefotaxime 30 pg (CTX 30) were used [19-
21].

The genomic DNA isolation of two Archaea
isolates was performed by using the modified
version of the Dyall-Smith [22] method and
Geneon® Bacterial DNAisolation kit. For Genomic
DNA isolation, 1.5 ml of the culture samples
(OD,,,. 1) grown in SW-25 liquid medium was
transferred into sterile microcentrifuge tubes
and centrifuged at +4°C at 10.000xg for 10 min.
After removing the supernatants of the samples,
400 pl of sterile cold ultra-pure water was added
in the tubes and the resultant mixture was
shaken for a short time to disintegrate the cells.
Samples were centrifuged at +4°C, 10.000xg for
3 min to remove supernatants, and genomic
DNA isolation was performed in line with the
instructions of the commercial kit. 0.8% agarose
gel (80V, 100 mA, 1 hour) was prepared with 1X
TAE for control and Syber® Green | and 6X gel
loading dye was used to load the samples onto
the gel.

The distinction between Archaea and
Bacteria was made by 16S rRNA molecular
Polymerase Chain Reaction (PCR) with used
bac27f/bac1492r and arc7f/arc1384r primers
[23, 24]. For the configuration of Polymerase
Chain Reaction (PCR), Geneon® Maximo TagDNA
Polymerase kit was used. This PCR program
consisted of 30 repetitive cycles with a strand
separation step at 94°C for 45s, an annealing step
at 53°C of 45s, and an elongation step for 1m at
72°C. PCR samples were made to move forward
on 1.7% agarose gel to check. Haloferax sp. HSC4
was used for Archaea and Salinibacter ruber for
Bacteria for a positive control. Chromatograms of
the sequence analyses were viewed and edited
via Chromas®. Forward and reverse sequences
were aligned on the NCBI’s (National Center of
Biotechnology Information) website, and then
16S rRNA gene sequences were obtained by
removing the shared parts. These sequences
were analyzed by using nucleotide BLAST (Basic
Local Alignment Search Tool) at http://www.
ncbi.nlm.nih.gov and compared with existing
16S rRNA sequences in the GenBank database.

antibiotice cum ar fi: ampicilind 10 pg (A 10),
bacitracina 10 pg (B 10), eritromicind 15 pg (E
15), novobiocina 30 pg (NV 30), penicilind G 10
U (P 10), streptomicind 10 ug (S 10), tetraciclina
30 ug (T 30), vancomicina 30 pg (VAN 30),
cloramfenicol 30 pg (C 30), cefotaxim 30 pg (CTX
30) [19-21].

S-aizolat ADN-ul genomic din doua izolate
Archaea utilizand versiunea modificatd a metodei
Dyall-Smith [22] si kitul de izolare a ADN-ului
bacterian Geneon®. Pentru izolarea ADN-ului
genomic, s-a transferat 1,5 ml din probele de
culturd (OD, . 1) cultivate in mediu lichid SW-
25 1n tuburi de microcentrifugare sterile si s-au
centrifugat la +4°C la 10,000xg timp de 10 min.
Dupa findepartarea supernatantilor probelor,
s-au adaugat 400 pul de apa rece sterila ultra-pura
n tuburi, iar amestecul rezultat a fost agitat timp
de o perioada scurta pentru a dezintegra celulele.
Probele au fost centrifugate la +4°C, 10,000xg
timp de 3 min, pentru a indeparta supernatantii,
iar izolarea ADN-ului genomic a fost realizata in
conformitate cu instructiunile kitului comercial.
S-a preparat 0,8% gel de agaroza (80 V, 100 mA,
1 ora), avand ca martor 1X TAE, folosind Syber®
Green | si 6X colorant de incarcare in gel pentru a
incdrca probele pe gel.

Distinctia dintre Archaea si bacterii s-a
realizat prin reactia de polimerizare in lant (PCR)
moleculardaa ARNr16Scuprimeribac27f/bac1492r
si arc7f/arc1384r [23, 24]. Pentru configurarea
reactiei de polimerizare in lant (PCR), s-a folosit
kitul Geneon® Maximo TagDNA Polymerase. Acest
program PCR a constat din 30 de cicluri repetitive
cu o etapa de separare a fibrelor la 94°C timp de
45 s, o etapd de maleabilizare la 53°C timp de 45
s, si 0 etapa de alungire de 1 m la 72°C. Probele
PCR au fost verificate prin migrare in 1,7% gel de
agaroza. S-a utilizat Haloferax sp. HSC4 ca martor
pozitiv pentru Archaea si Salinibacter ruber ca
martor pozitiv pentru bacterii. Cromatogramele
analizelor de secventa au fost vizualizate si editate
utilizdnd programul Chromas®. Secventele directe
si inverse au fost comparate cu cele regasite pe
site-ul NCBI (Centrul National de Informare in
Biotehnologii), si apoi s-au obtinut secventele
genei ARNr 16S prin indepdrtarea partilor
comune. Aceste secvente au fost analizate cu
ajutorul programului Nucleotide BLAST (Basic
Local Alignment Search Tool) disponibil la http://
www.ncbi.nlm.nih.gov si s-au comparat cu
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Esterase test [25-27] and lipase test [28,
26] were applied in screening qualitatively
extracellular hydrolytic enzyme. Inoculated
isolates were incubated for 7 days at 37°C on SW-
25 agar containing 1% Tween 80. Opaque zone
observed around the colony was considered
as positive esterase activity [25-27]. For lipase
activity, inoculated isolates were incubated for
7 days at 37°C on modified rhodamine B lipase
agar. After the incubation, plates were examined
under 350 nm ultraviolet (UV) light. Bright
orange-red colonies were evaluated as positive
lipase activity [26, 28, 29].

After the isolates were cultured in SW-
25 broth medium at 37°C at 150 rpm, the liquid
samples were taken daily. 1% Tween 80 and olive
oil were added to medium as inducing agent. The
samples were centrifuged at 10.000xg for 10 min
and then supernatants were used as the enzyme
source. Esterase and lipase activities were
measured at 410 nm of UV spectrophotometer
using p-Nitrophenyl butyrate (pNPB) and
p-nitrophenyl laurate (pNPL), respectively [30].
Both of 10 mM pNPB and pNPL were dissolved in
2-propanol for substrate solution. Buffer solution
was prepared in pure water and meanwhile 100
mM Tris HCI, 0.5% Triton X-100, 2 M NacCl at pH
7.5 were added. Substrate mixture was prepared
by adding 1 ml substrate solution into 9 ml buffer
solution (1:9,v/v) and preheating was carried out
at 37°C for 5 minutes. The solution was freshly
prepared each time.

Firstly, reactions of esterase and lipase
activity were performed with 0.8 ml of pNP
substrate mixture and 0.2 ml of enzyme source
for 10 min at 37°C. Secondly, 0.5 ml of Na,CO,
(0.5 M) was used as reaction stopper and finally
the samples were centrifuged at 10.000 x g for
10 min. The same procedure was applied for
the blind tube without the enzyme source. The
enzyme amount producing 1 umol p-Nitrophenol
per minute under aforementioned reaction
conditions was identified as the 1 unit of milliliter
(U/ml) enzyme activity [30, 31]. Different
temperatures (4-60°C), pH (3.0-12.0 pH) and
NaCl (0.5-5M) conditions were modified in
reactions to determine their effects on enzyme
activities. In acidic reactions, sodium acetate
buffer was used instead of Tris HCI buffer.

FROM RAW HIDE AND INVESTIGATION OF THEIR LIPOLYTIC ACTIVITIES

secventele ARNr 16S existente din baza de date
GenBank.

S-au efectuat testul esterazei [25-27] si
testul lipazei [28, 26] pentru selectarea enzimei
hidrolitice extracelulare calitative. Izolatele
inoculate au fost incubate timp de 7 zile la
temperatura de 37°C pe agar SW-25 continand
1% Tween 80. Zona opaca observata in jurul
coloniei a fost considerata activitate pozitiva
a esterazei [25-27]. Pentru activitatea lipazei,
izolatele inoculate au fost incubate timp de 7 zile
la 37°C pe agar modificat cu rodamina B. Dupa
incubare, placile au fost examinate la lumina
ultravioleta (UV) de 350 nm. Coloniile rosu-
portocaliu aprins au reprezentat o activitate
pozitiva a lipazei [26, 28, 29].

Dupa cultivarea izolatelor in mediu SW-
251a 37°C la 150 rpm, s-au prelevat zilnic probe
de lichid. S-au addugat In mediu 1% Tween 80 si
ulei de masline ca agenti de inducere. Probele au
fost centrifugate la 10,000xg timp de 10 minute
si apoi s-au utilizat supernatantii ca sursa de
enzima. Activitatile esterazei si lipazei au fost
masurate la 410 nm cu spectrofotometrul UV,
utilizdnd p-nitrofenil butirat (pNPB), respectiv
laurat de p-nitrofenil (pNPL) [30]. S-au dizolvat
cate 10 mM de pNPB si pNPL in 2-propanol ca
solutie substrat. Solutia tampon a fost preparata
fn apa pura si s-au addugat 100 mM Tris HCI,
0,5% Triton X-100, 2 M NaCl la pH 7,5. Amestecul
de substrat a fost preparat prin addugareaa 1 ml
solutie substrat Tn 9 ml de solutie tampon (1:9,
v/v) si s-a preincalzit la 37°C timp de 5 minute.
Solutia a fost preparatd proaspat de fiecare data.

n primul rand, reactiile esterazei si lipazei
au fost efectuate cu 0,8 ml amestec de substrat
pNP si 0,2 ml sursa de enzima timp de 10 minute
la 37°C. in al doilea rand, s-a utilizat 0,5 ml de
Na,CO, (0,5 M) pentru a inhiba reactia si in final,
probele au fost centrifugate la 10,000 x g timp
de 10 min. S-a aplicat aceeasi procedura pentru
tubul martor fara sursa de enzima. Cantitatea
de enzima care produce 1 umol p-nitrofenol pe
minut in conditiile de reactie mentionate mai sus
a fost identificata ca fiind 1 unitate de mililitru
(U/ml) activitate enzimatica [30, 31]. S-au variat
temperaturile (4-60°C), pH-ul (3,0-12,0 pH) si
NaCl (0,5-5M) in reactii pentru a determina
efectele acestor factori asupra activitatilor
enzimatice. in reactiile acide, s-a utilizat ca
tampon acetat de sodiu in loc de Tris HCI.
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RESULTS AND DISCUSSION

Gram stain, antibiotic susceptibility
testing and 16S rRNA sequence analysis method
were applied to isolates. Then, their hydrolytic
enzyme activities were determined qualitatively
and quantitatively. Esterase and lipase activities
of isolates were also determined quantitatively
accordingto qualitativefindings.Inthe meantime,
the effects of enzyme amount, temperature, pH
and salt variables on esterase and lipase activities
were measured spectrophotometrically.

Morphological and Microscopic Characteristics
of the Isolates

Both isolates used in the current research
were observed with the cream colored colonies
on SW 25 agar after 7 days incubation at 37°C.
Both of isolates have been found to be rod shape
and Gram negative [Gr (-)](Figure 1).

REZULTATE Sl DISCUTII

S-au aplicat coloratia Gram, testarea
sensibilitatii la antibiotice si metoda de analiza a
secventei ARNr16S. Apois-au determinat calitativ
si cantitativ activitatile enzimatice hidrolitice.
Activitatile esterazei si lipazei din izolate au fost,
de asemenea, determinate cantitativ conform
constatérilor calitative. intre timp, s-au masurat
spectrofotometric efectele cantitatii de enzima,
temperaturii, pH-ului si cantitdtii variabile de
sare asupra activitatilor esterazei si lipazei.

Caracteristici morfologice si microscopice ale
izolatelor

in cazul ambelor izolate folosite fin
cercetdrile de fata s-au observat colonii de
culoare crem pe agar SW 25 dupa 7 zile de la
incubare la temperatura de 37°C. Ambele izolate
au avut forma de tija si coloratie Gram negativa
[Gr (-)] (Figura 1).

Figure 1. Gram stain images of isolate 1 (left) and isolate 2 (right)
Figura 1. Imagini cu coloratie Gram ale izolatului 1 (stdnga) si izolatului 2 (dreapta)

Distinction between Bacteria and Archaea

According to the findings of antibiotic
susceptibility test, both isolates were sensitive to
bacitracin and novobiocin antibiotics, while they
were resistant to other antibiotics used in the
study. Holmes and Dyall-Smith [32] expressed
that most halophilic Archaea are susceptible
to novobiocin and bacitracin, which are DNA
gyrase inhibitors. Cetinkus [33] identified the
isolated halophilic microorganisms as Archaea
or Bacteria via 16S rRNA analysis and found that
the isolates were susceptible to bacitracin and
novobiocin and resistant to penicillin G. Yildiz et
al. [34] reported that halophilic Archaea isolates
were gram-negative and gram-variable features
and were sensitive to novobiocin and bacitracin
antibiotics in their study.

Distinctia dintre Bacteria si Archaea

Conform rezultatelor  testului  de
sensibilitate la antibiotice, ambele izolate au
fost sensibile la bacitracind si novobiocind si
rezistente la alte antibiotice utilizate n studiu.
Holmes si Dyall-Smith [32] au afirmat ca
majoritatea Archaea halofile sunt sensibile la
novobiocind si bacitracina, care sunt inhibitori
ai girazei ADN. Cetinkus [33] a identificat
microorganismele halofile izolate ca Archaea sau
bacterii prin analiza ARNr 16S si a constatat ca
tulpinile au prezentat sensibilitate la bacitracina
si novobiocina si rezistenta la penicilina G. Yildiz
si colab. [34] au raportat in studiul lor ca izolatele
Archaea halofile sunt gram-negative si gram-
variabile si prezintd sensibilitate la novobiocina
si bacitracina.
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In this study, the features of isolate 1 and
2 have been found to be similar to the general
characteristics of the domain Archaea. The
findings of the present and previous studies
indicate that the isolates might be Archaea.
The results of PCR performed with Archaea and
Bacteria primers disclosed that isolate 1 and 2
belong to the Archaea domain (Figure 2).

FROM RAW HIDE AND INVESTIGATION OF THEIR LIPOLYTIC ACTIVITIES

n acest studiu, caracteristicile izolatelor 1
si 2 s-au dovedit a fi similare cu caracteristicile
generale ale domeniului Archaea. Constatarile
studiilor anterioare si actuale indica faptul
ca izolatele ar putea face parte din domeniul
Archaea. Rezultatele tehnicii PCR efectuate cu
primeri Archaea si Bacteria au aratat ca izolatele
1 si 2 apartin domeniului Archaea (Figura 2).

Figure 2. Agarose gel image of PCR products of isolates. M: Marker, A +: Archaea positive control, B +: Bacterial
positive control, 1A: isolates 1 with Archaea primers, 1B: isolates 1 with Bacteria Primer, 2A: isolates 2 with
Archaea Primer, 2B: isolate 2 with Bacteria Primer
Figura 2. Imaginea obtinutd cu ajutorul gelului de agarozd a produselor PCR ale izolatelor. M: marker, A+:
martor pozitiv Archaea, B+: martor pozitiv bacterian, 1A: izolate 1 cu primeri Archaea, 1B: izolate 1 cu primeri
bacterii, 2A: izolate 2 cu primeri Archaea, 2B: izolate 2 cu primeri bacterii

In our study, 16S rRNA sequence analysis
method was used for molecular diagnostics of
isolate1and 2. Asaresult, it wasfoundthatisolate
1 was similar to Halomicrobium zhouii strain
144 and isolate 2 was similar to Haloarchaeon
strain 129 according to the gene bank database.
16S rRNA gene sequences of Halomicrobium
zhouii strain 144 and Haloarchaeon strain 129
were determined by Bilgi et al. [14] In their
study, Haloarchaeon strain 129 was isolated
from salted raw hide and cultivated for the first
time. Considering first identified regions for
these strains, Halomicrobium zhouii [35] and
uncultured haloarchaeon clone YA32 [36] were
determined in Jiangsu sea saltern (China). Our
findings were found to support the haloarchaeal
diversity noted in previous studies.

Qualitative Findings of Hydrolytic Enzyme
Activity

In the present research, esterase and
lipase enzyme activities were investigated.
Tween-80 for esterase activity and 1% olive oil for
lipase activity were used in enzyme activation.
In experiments of quantitative enzyme activity,

in studiul nostru, metoda analizei de
secventa ARNr 16S a fost utilizatd pentru
diagnostic molecular al izolatelor 1 si 2. Ca
urmare, s-a constatat ca izolatul 1 este similar cu
tulpina Halomicrobium zhouii 144, iar izolatul 2 a
fost similar cu tulpina Haloarchaeon 129 conform
bazei de date a bancii de gene. Secventele
de gene ARNr 16S ale tulpinii Halomicrobium
zhouii 144 si ale tulpinii Haloarchaeon 129
au fost determinate de Bilgi si colab. [14]. Tn
studiul acestora, tulpina Haloarchaeon 129 a
fost izolatd din piele cruda sdrata si cultivata
pentru prima data. Luand in considerare mai
intai regiunile identificate pentru aceste tulpini,
Halomicrobium zhouii [35] si clona Haloarchaeon
YA32 necultivata [36] au fost determinate in
salina Jiangsu (China). Descoperirile noastre au
sprijinit diversitatea haloarchaea observata in
studiile anterioare.

Rezultate calitative ale activitatii enzimei
hidrolitice

in cercetarea de fatd, s-au investigat
activitatile enzimatice ale lipazei si esterazei.
Pentru activarea enzimei s-au utilizat Tween-80
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p-NPB (for esterase test) and p-NPL (for lipase)
substrates were used according to the procedure
in experimental. Camacho et al. [30] produced
esterase and lipase from Haloarcula marismortui
and then have carried out their characterization.
The researchers declared that p-nitrophenyl
butyrate (pNPB), p-nitrophenyl valerate (pNPV)
for esterase activity and p-nitrophenyl laurate
(pNPL) for lipase activity were used as substrates.

Esterase and lipase activities were
measured quantitatively for 10 days. Growth
curve was generated for each isolate and the
results were compared with activity findings.
According to the research findings, the highest
esterase (4 U/ml), and lipase (1 U/ml) activity
values of isolate 1 was determined in supernatant
on the 4" day of growth. The highest esterase
(2.7 U/ ml) and lipase (1.9 U/ml) activity values
of isolate 2 were determined in supernatant on
the 3™ day of growth. These supernatants were
used as raw enzyme source in the subsequent
enzyme analyses. Enzyme amount was detected
as 0.2 ml for the highest esterase activity of both
isolates. In such conditions, esterase activity of
isolate 1 and 2 were found to be 0.45 U/ml and
0.54 U/ml, respectively. Optimal temperature
was determined as 35°C for the highest esterase
activity of both isolates. Esterase activity was
determined at a wide temperature range of
4-55°C (Figure 3). This finding was considered
as an important result for industrial esterase
production.

pentru activitatea esterazei si ulei de masline
1% pentru activitatea lipazei. In experimentele
de activitate enzimatica cantitativa, s-au utilizat
substraturile p-NPB (pentru testul esterazei) si
p-NPL (pentru testul lipazei), in conformitate cu
procedura mentionata in partea experimentala.
Camacho si colab. [30] au produs esteraza si
lipaza din Haloarcula marismortui si apoi le-au
caracterizat. Cercetatorii au raportat utilizarea
substantelor p-nitrofenil butirat (pNPB) si valerat
de p-nitrofenil (pNPV) ca substraturi pentru
activitatea esterazei si laurat p-nitrofenil (pNPL)
ca substrat pentru activitatea lipazei.

Activitatile esterazei si lipazei au fost
masurate cantitativ timp de 10 zile. S-a generat
curba de crestere pentru fiecare izolat, iar
rezultatele au fost comparate cu rezultatele
activitatii. Conform rezultatelor cercetarii, cele mai
mari valori ale activitatii esterazei (4 U/ml) si lipazei
(1 U/ml) pentru izolatul 1 au fost determinate in
supernatant in patra zi de crestere. Cele mai mari
valori ale activitatii esterazei (2,7 U/ml) si lipazei
(1,9 U/ml) pentru izolatul 2 au fost determinate
in supernatant in treia zi de crestere. Acesti
supernatanti au fost utilizati ca sursa primara de
enzima in analizele enzimatice ulterioare. S-a
detectat cantitatea de enzima la 0,2 ml pentru
cea mai mare activitate a esterazei din ambele
izolate. In aceste conditii, activitatea esterazei
a izolatelor 1 si 2 s-a dovedit a fi de 0,45 U/ml,
respectiv 0,54 U/ml. Temperatura optima a fost
determinata la 35°C pentru cea mai mare activitate
a esterazei din ambele izolate. Activitatea esterazei
a fost determinatd in cadrul unei game largi de
temperaturi, 4-55°C (Figura 3). Aceasta constatare
a fost considerata un rezultat important pentru
productia industriala de esteraza.
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Figure 3. The graph of temperature changes of esterase activity
Figura 3. Graficul modificarilor de temperaturd ale activitdtii esterazei

282

Leather and Footwear Journal 16 (2016) 4



PHYLOGENETIC IDENTIFICATION OF TWO EXTREMELY HALOPHILIC ARCHAEON ISOLATED

The highest activity of lipase was detected
at 40°C for isolate 1 and at 35°C for isolate 2.
Lipase activity of isolate 2 was observed to be
higher than that of isolate 1 (Figure 4).

FROM RAW HIDE AND INVESTIGATION OF THEIR LIPOLYTIC ACTIVITIES

Cea mai mare activitate a lipazei a fost
detectatd la 40°C pentru izolatul 1 si la 35°C
pentru izolatul 2. S-a observat cad activitatea
lipazei in cazul izolatului 2 este mai mare decat
cea a izolatului 1 (Figura 4).

Lipase

1.00

(=]
[ee]
=]

>

0,60
£ 0,40

Activity (U/ml)

0.20

0,00
4 15 20 25

35 40 45 50 55 60

Temperature (°C)

—4—Isolate 1

=f-Isolate 2

Figure 4. The graph of temperature changes of lipase activity

The highest activity of esterase was
detected at pH 8 for isolate 1 and at pH 7 for
isolate 2. It was observed that isolate 2 was
active at pH 4.5-9 range, while isolate 1 was
active at pH 6.5-9.5 range. According to the
obtained data, it was determined that isolate 2
had esterase activity in more acidic conditions
than isolate 1 did (Figure 5).

Cea mai mare activitate a esterazei a fost
detectatd la pH 8 pentru izolatul 1 si la pH 7
pentru izolatul 2. S-a observat ca izolatul 2 a fost
activ in intervalul de pH 4,5-9, iar izolatul 1 a fost
activ in intervalul de pH 6,5-9,5. Conform datelor
obtinute, s-a constatat ca la izolatul 2 activitatea
esterazei a avut loc in conditii mai acide decat in
cazul izolatului 1 (Figura 5).
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Figure 5. The graph of pH changes of esterase activity
Figura 5. Graficul modificarilor de pH ale activitdtii esterazei

The highest activity of lipase was detected
at pH 7.0 for isolate 1 and at pH 7.5 for isolate 2.
It was observed that isolate 2 was active at pH
5.0-9.0 range, while isolate 1 was active at pH
5.0-7.5 range. Therefore, it was determined that
isolate 1 had lipase activity in acidic, neutral and
alkaline conditions (Figure 6).

Cea mai mare activitate a lipazei a fost
detectata la pH 7,0 pentru izolatul 1 si la pH 7,5
pentru izolatul 2. S-a observat ca izolatul 2 a fost
activ in intervalul de pH 5,0-9,0, iar izolatul 1 a
fost activin intervalul de pH 5,0-7,5. Prin urmare,
s-a stabilit ca laizolatul 1 activitatea lipazei a avut
loc in conditii acide, neutre si alcaline (Figura 6).
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Figure 6. The graph of pH changes of lipase activity
Figura 6. Graficul modificdrilor de pH ale activitdtii lipazei

The highest activity of esterase was

detected in 2.5 M NaCl for isolate 1 and in 3 M
NaCl for isolate 2. Both isolates were determined
to have no esterase activity in 1 M NaCl (Figure 7).

Cea mai mare activitate a esterazei a fost
detectatd la 2,5 M NaCl pentru izolatul 1 si la 3 M
NaCl pentru izolatul 2. Niciunul dintre izolate nu au
avut activitate a esterazei la 1 M NaCl (Figura 7).
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Figure 7. The graph of NaCl changes of esterase activity
Figura 7. Graficul modificdrilor de NaCl ale activitdtii esterazei

The highest activity of lipase was
detected in 2-3.5 M for isolate 1 and 2 M for
isolate 2. Isolates 1 and 2 were found to exhibit
lipase activity in 1.5-4 M and 0.5-4.5 M NaCl,
respectively. It was observed that isolate 2 had
slight lipase activity in low concentrations of salts
suchasin0.5M, 1.0 M and 1.5 M NaCl (Figure 8).

Thus, optimal esterase activity was
detected at 35°C, pH 8, 2.5 M NaCl for isolate 1 and
at 35°C, pH 7, 3 M NaCl for isolate 2. Additionally,
the optimal lipase activity was detected at 40°C,
pH 7.0, 2 M-3.5 M NaCl for isolate 1 and at 35°C,
pH 7.5, 2 M NaCl for isolate 2.
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Cea mai mare activitate a lipazei a fost
detectatd la 2-3,5 M pentru izolatul 1 si la 2 M
pentru izolatul 2. Izolatele 1 si 2 au prezentat
activitate a lipazei la 1,5-4 M si respectiv 0,5-4,5 M
NaCl. S-a observat cd izolatul 2 a prezentat o usoara
activitate a lipazei la concentratii scazute de saruri,
cumarfila0,5M, 1,0 M si 1,5 M NaCl (Figura 8).

Astfel, activitatea optima a esterazei a fost
detectata la35°C, pH 8, 2,5 M NaCl pentruizolatul
1 si la 35°C, pH 7, 3 M NaCl pentru izolatul 2. Tn
plus, activitatea optima a lipazei a fost detectata
la 40°C, pH 7,0, 2 M-3,5 M NaCl pentru izolatul 1
sila 35°C, pH 7,5, 2 M NaCl pentru izolatul 2.
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Figure 8. The graph of NaCl changes of lipase activity

Figura 8. Graficul modificarilor de NaCl ale activitdtii lipazei

In the study which investigates the
esterase and lipase activities of 5 halophilic
archaeal strains, p-Nitrophenyl butyrate (pNPB)
for esterase and p-nitrophenyl palmitate (pNPP)
for lipase were used as substrates [37]. In the
mentioned study, the maximum esterase activity
was observed in reaction conditions of 3-4.5 M
NaCl, pH 8-8.5 and 60-65°C, and maximum lipase
activity in 3.5-4 M NaCl and at pH 8 and 45-60°C.
Moreover, it was also detected that the values of
esterase activity were higher than those of lipase
activity. It was found that our results related
to optimal conditions were different from the
above reported research results.

Bhatnagar et al. [26] examined lipolytic
activity of halobacteria strain using similar
substrates. The study showed that optimal
conditions of Halobacteria strain were 3.5 M
NaCl, pH 8, 40°C for esterase and 4 M NaCl,
pH 7.5 40°C for lipase. They also suggest that
esterase activity occurs faster than the lipase
activity. Ozcan et al. [38] reported that optimal
esterase and lipase activity of halophilic archaeal
isolates were identified at pH 8.5 in 3-4.5 M NaCl.
In addition, optimal temperature was stated as
50-55°C for esterase and as 60-65°C for lipase.
Boutaiba et al. [39] investigated lipolytic activity
of extremely halophilic Archaea Natronococcus
sp. p-nitrophenyl palmitate (pNPP) was used as
a substrate. They reported that optimal lipolytic
activity was detected in 4 M NaCl, pH 7, at 50°C.
Thus, our research findings were found to be
compatible with these results.

in cadrul unui studiu care investigheaz
activitatea esterazei si lipazei la 5 tulpini Archaea
halofile, s-au utilizat ca substraturi p-nitrofenil
butirat (pNPB) pentru esteraza si palmitat
p-nitrofenil (pNPP) pentru lipazd [37]. Tn cadrul
studiului mentionat, activitatea maximda a
esterazei a fost observata in conditii de reactie de
3-4,5 M NaCl, pH 8-8,5 si 60-65°C, iar activitatea
maxima a lipazei la 3,5-4 M NaCl, la pH 8 si 45-
60°C. Mai mult decat atat, s-a observat, de
asemenea, ca valorile activitatii esterazei au
fost mai mari decat cele ale activitatii lipazei.
S-a constatat ca rezultatele noastre legate de
conditiile optime au fost diferite de rezultatele
cercetarii prezentate mai sus.

Bhatnagar si colab. [26] au examinat
activitatea lipolitica a tulpinilor halobacteriilor
folosind  substraturi  similare.  Studiul a
demonstrat ca conditiile optime ale tulpinilor
halobacteriilor au fost de 3,5 M NaCl, pH 8,
40°C pentru esteraza si 4 M NaCl, pH 7,5, 40°C
pentru lipaza. De asemenea, acestia sugereaza
ca activitatea esterazei are loc mai rapid decat
activitatea lipazei. Ozcan si colab. [38] au raportat
ca activitatea optima a esterazei si a lipazei la
izolatele Archaea halofile s-a identificat la pH 8,5
in 3-4,5 M NaCl. Tn plus, temperatura optim3 a
fost raportata la 50-55°C pentru esteraza si la
60-65°C pentru lipaza. Boutaiba si colab. [39]
au investigat activitatea lipolitica a unei Archaea
extrem halofild, Natronococcus sp. S-a utilizat
ca substrat palmitat p-nitrofenil (pNPP). Autorii
au raportat ca activitatea lipolitica optima a
fost detectata la 4 M NaCl, pH 7, 50°C. Astfel,
rezultatele cercetarii noastre s-au dovedit a fi
compatibile cu aceste rezultate.

Revista de Pieldrie Inciltdminte 16 (2016) 4

285



GOZDE TURHAN BIiLGi, BINNUR MERICLI YAPICI, SADI TURGUT BiLGi

CONCLUSIONS

In the study, firstly, it was found that
isolate 1 was similar to Halomicrobium zhouii
strain 144 and isolate 2 to Haloarchaeon strain
129 by 16S rRNA gene sequence analysis. It
was determined that both isolates were Gram
negative and susceptible to novobiocin and
bacitracin antibiotics. Thus, our research findings
supported that isolates belong to the Archaea
domain. It was revealed that two extremely
halophilic Archaea also have lipolytic activity.
Extremely Halophilic Archaea with lipolytic
enzyme activities may cause fat migration
which is undesirable on the raw hide and skin. If
Archaea causing damage to the skin by lipolytic
activities were identified, ad hoc chemicals could
be used to control them.

Secondly, optimal esterase and lipase
activity conditions of the two Extreme Halophilic
Archaea were quantitatively determined.
According to the research findings, the highest
esterase (4 U/ml) and lipase (1 U/ml) activity
values of isolate 1 were observed in supernatant
on the 4" day of growth. The highest esterase
(2.7 U/ml) and lipase (1.9 U/ml) activity values
of isolate 2 were determined in supernatant on
the 3™ day of growth. Optimal esterase activity
was detected at 35°C, pH 8, and in 2.5 M NacCl
for isolate 1 and at 35°C, pH 7, and in 3 M Nacl
for isolate 2. The optimal lipase activity was also
determined at 40°C, pH 7.5, and in 2 M NacCl for
isolate 1 and at 35°C, pH 7, and in 2 M NaCl for
isolate 2.

It was detected that esterase and lipase
enzymes of isolate 2 were active at a wide pH
range of 4.5-9.0 and 5.0-9.0, respectively. Thus,
it was considered as an important finding that
both esterase and lipase activity of isolate 2 have
a wide pH range. Besides, it was also recorded
as an important finding that isolate 2 exhibits
lipase activity in a high salt concentration, e.g. in
4.5 M NaCl, as well as in low salt concentration,
e.g. in 0.5 M NaCl. Esterase activity of isolate 2
was determined at a wide temperature range
of 4-55°C. Thus, these findings were considered
important for industrial esterase and lipase
production.

Finally, it was thought that the
investigation of esterase and lipase enzymes of
isolate 2 by advanced research methods and
of their usability in industry would be useful. It
should not be ignored that these isolates can be
used as a source of lipolytic enzyme in several
areas of the industry.

CONCLUZII

in cadrul studiului, s-a constatat, in
primul rand, ca izolatul 1 a fost similar tulpinii
Halomicrobium zhouii 144 si izolatul 2 similar
tulpinii Haloarchaeon 129 in urma analizei
secventei genei ARNr 16S. S-a stabilit ca
ambele izolate sunt Gram negative si sensibile
la novobiocina si bacitracina. Astfel, rezultatele
cercetarii noastre sprijina faptul ca izolatele
apartin domeniului Archaea. S-a demonstrat
ca cele doua Archaea extrem halofile au, de
asemenea, activitate lipolitica. Archaea extrem
halofile cu activitati enzimatice lipolitice pot
provoca migratia grasimii, de nedorit la pielea
brutd. Tn cazul in care se identifici Archaea
ce provoaca leziuni pe piele prin activitatile
lipolitice, se pot folosi produse chimice ad-hoc
pentru a le controla.

in al doilea rand, s-au determinat
cantitativ conditiile optime pentru activitatea
lipazei si esterazei in cazul celor doua Archaea
extrem halofile. Th conformitate cu rezultatele
cercetarilor, cele mai mari valori ale activitatii
esterazei (4 U/ml) si lipazei (1 U/ml) pentru
izolatul 1 au fost observate in supernatant in
patra zi de crestere. Cele mai mari valori ale
activitatii esterazei (2,7 U/ml) si lipazei (1,9
U/ml) pentru izolatul 2 au fost detectate in
supernatant in treia zi de crestere. Activitatea
optima a esterazei a fost detectata la 35°C, pH
8, 2,5M NaCl pentru izolatul 1 si la 35°C, pH 7,
3 M NaCl pentru izolatul 2. Activitatea optima a
lipazei a fost determinatd la 40°C, pH 7,5, 2 M
NaCl pentru izolatul 1 si la 35°C, pH 7, 2 M NaCl
pentru izolatul 2.

S-a observat cd enzimele esteraza si lipaza
dinizolatul 2 aufost active intr-o gama larga de pH
de 4,5-9,0, respectiv 5,0-9,0. Astfel, o constatare
importanta a fost faptul ca activitatile esterazei
silipazeilaizolatul 2 au avut locintr-o gama larga
de pH. Tn plus, o alt constatare importantd a fost
faptul ca izolatul 2 prezinta o activitate a lipazei
intr-o concentratie mare de sare, de exemplu, la
4,5 M NaCl, precum si intr-o concentratie scazuta
de sare, de ex. la 0,5 M NaCl. Activitatea esterazei
la izolatul 2 a fost determinata intr-o gama larga
de temperaturi, 4-55°C. Astfel, aceste descoperiri
au fost considerate importante pentru productia
industriala de esteraza si lipaza.

in cele din urm3, s-a considerat util3
investigarea enzimelor esteraza si lipaza ale
izolatului 2 prin metode avansate de cercetare
si a gradului de utilizare a acestora in industrie.
Nu trebuie ignorat faptul ca aceste izolate pot
fi utilizate ca sursa de enzime lipolitice in mai
multe domenii ale industriei.
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INFLUENCE OF WALKING DIRECTION ON THE INTRA-LIMB COORDINATION OF HEALTHY CHILDREN AGED BETWEEN THREE AND SIX

ABSTRACT. The aim of this study was first to compare the differences of coordination between forward walking (FW) and reversed
backward walking (RevBW) in 40 healthy children aged between three and six; and then to explore interaction effects of age and direction of
motion on intra-limb coordination. Kinematics of FW and RevBW of those subjects were measured by Coda motion system. Based on the
Euler angle (EA) and angle velocity in knee (OAB), ankle (ABD) and metatarsophalangeal joint (MTH)(BDF), continuous relative phase (CRP)

between knee-ankle (HCRP(K-A)) and ankle-metatarsophalangeal (HCRP (A-M)) were calculated. Coefficient of variance between FW and
RevBW in each EA and CRP variable were figured out. Statistical model of independent T test and paired T test, as well as univariate analysis
were applied with significant level of 0.05 and confidence interval of 95%. Our results show that RevBW significantly increased the amplitude
of knee, ankle and MTH joint; while majority of inter-age CoV-EA variables were found less prominent, with exception of CoV-EA (OAB)
between ages of five to six. Amplitude-EA variables were recorded with significant differences between FW and RevBW in each age group. In
terms of interaction effects, only walking direction showed significant impact on the variables of amplitude-EA. Overall, although BW
increased amplitude of motion in knee, ankle and MTH joint, children aged between three and six have already achieved a mechanism that
central nervous system could switch their gait control freely.
KEY WORDS: walking direction, coordination, continuous relative phase, children

INFLUENTA DIRECTIEI DE MERS ASUPRA COORDONARII MEMBRELOR INFERIOARE LA COPIII SANATOSI CU VARSTE INTRE TREI SI SASE ANI

REZUMAT. Scopul acestui studiu a fost in primul rand de a compara diferentele de coordonare dintre mersul inainte (FW) si mersul
inapoi inversat (RevBW), la 40 de copii sandtosi, cu varstele cuprinse intre trei si sase ani si apoi de a explora efectele interactiunii dintre varsta
si directia de miscare asupra coordondrii membrelor. S-a mdsurat cinematica mersului inainte si a mersului Tnapoi inversat al acestor subiecti
utilizénd sistemul Coda motion. Pornind de la unghiul lui Euler (EA) si viteza unghiului la articulatiile genunchilor (OAB), gleznelor (ABD) si

metatarsienelor (BDF), s-a calculat faza continua relativa (CRP) intre genunchi si glezna (QCRP (K-A)) si intre gleznd si metatarsiene (QCRP (A-
M)). S-a determinat coeficientul de variatie intre mersul inainte si mersul Thapoi inversat pentru fiecare variabila EA si CRP. S-au aplicat
modelele statistice ale testului t independent si testului t cu esantioane pereche, precum si analiza univariata cu un nivel de semnificatie de
0,05 si un interval de incredere de 95%. Rezultatele noastre arata ca mersul inapoi inversat a crescut in mod semnificativ amplitudinea
articulatiilor genunchiului, gleznei si metatarsienelor, iar majoritatea variabilelor CoV-EA inter-varsta au fost mai putin proeminente, cu
exceptia CoV-EA (OAB), intre varsta de cinci si sase ani. Variabilele amplitudine-EA au prezentat diferente semnificative intre mersul inainte si
mersul inapoi inversat in fiecare grupa de varsta. In ceea ce priveste efectele interactiunii, doar directia de mers a avut un impact semnificativ
asupra variabilelor amplitudine-EA. Tn general, cu toate ci mersul inapoi a crescut amplitudinea miscarii in zona articulatiilor genunchiului,
gleznei si metatarsienelor, copiii cu varste cuprinse intre trei si sase ani au dezvoltat un mecanism care permite sistemului nervos central sa-si
controleze mersul in orice directie.
CUVINTE CHEIE: directie de mers, coordonare, faza relativa continud, copii

L'INFLUENCE DE L’ORIENTATION DE MARCHE SUR LA COORDINATION ENTRE LES MEMBRES CHEZ LES ENFANTS SAINS AGES ENTRE TROIS
ET SIX ANS

RESUME. Le but de cette étude a été d’abord de comparer les différences de coordination entre la marche avant (FW) et la marche arriére
inversée (RevBW) chez 40 enfants en bonne santé agés de trois a six ans et puis d’explorer les effets de I'interaction entre 'age et la direction
du mouvement sur la coordination intra-membre. La cinématique de la marche avant et de la marche arriere inversée de ces sujets a été
mesurée par le systtme Coda motion. A partir de I'angle d’Euler (EA) et de la vitesse angulaire dans les articulations du genou (OAB), de la

cheville (ABD) et des métatarsophalangiennes (BDF), on a calculé la phase relative continue (CRP) entre le genou et la cheville (QCRP (K-A)) et

entre la cheville et les métatarsophalangiennes (QCRP (A-M)). On a calculé le coefficient de variance entre la marche avant et la marche arriére
inversée pour chaque variable EA et CRP. Le modeéle statistique du test T indépendant et du test T apparié, ainsi que I'analyse univariée ont
été appliqués avec un niveau de signification de 0,05 et un intervalle de confiance de 95%. Nos résultats montrent que la marche arriére
inversée a augmenté significativement 'amplitude des articulations du genou, de la cheville et des métatarsophalangiennes, tandis que la
majorité des variables inter-age CoV-EA ont été moins importantes, a I'exception de CoV-EA (OAB) entre les ages cing et six. Les variables
amplitude-EA ont été enregistrées avec des différences significatives entre la marche avant et la marche arriere inversée dans chaque groupe
d’age. En termes d’effets d’interaction, seulement la direction de marche a montré un impact significatif sur les variables amplitude-EA. Dans
'ensemble, bien que la marche arriére ait augmenté I'amplitude du mouvement dans les articulations du genou, de la cheville et des
métatarsophalangiennes, les enfants agés entre trois et six ans ont déja développé un mécanisme par lequel le systéme nerveux central peut
contréler leur marche dans toute direction.

MOTS CLES : direction de marche, coordination, phase relative continue, enfants

*Correspondence to: Jin ZHOU, National Engineering Laboratory for Clean Technology of Leather Manufacture, Sichuan University,
Chengdu 610065, P.R. China, e-mail: zj_scu@qgq.com
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INTRODUCTION

Human development of motion is a
complex process, especially in the age since
independent walking to six years old. During
this period, not only independent walking is
performed, but also ‘Neuro-musculo-skeletal’
system develops dramatically. After one year
of independent walking, their gait pattern
transferred from foot flat to heel contact one
[1]; while, gait coordination was still developing
within period of three to six years old [2]. Since
feet are the only parts of the human body
contacting with the ground and they play a major
role in acceptance of loading during the stance
phase and then transfer loading to other parts
of the lower limbs. However, activities such as
walking, running etc. are under control of ‘Neuro-
musculo-skeletal’ system. Thereby, by assessing
the performance of children completing various
gait tasks, their development in ‘Neuro-musculo-
skeletal’ system could be comprehended.

Current research suggested that neural
control of forward walking (FW) and backward
walking (BW) might largely originate from the
same basic neural circuitry [3] and it could be
observedfromthat BW often presentedacontrary
motion cycle from that of FW. Thereby, gait cycle
of BW could be reversed and transferred into
reverse backward walking (RevBW) [4] and by
comparing with that of FW, degree of children’s
development in motion could be interpreted.
Pieter Meyns [3] contrasted differences of the
upper and lower limbs between FW and BW
in school-aged children, so as to understand at
what age of development they gained the ability
of gait control in terms of orientation. In aspect of
upper limbs [5], children initially fixed their arms
in a high guard position (external rotation in the
shoulder, flexed elbows and hands at height of
shoulder) and it then gradually changed to a low
guard position as age increased (arms extend
along the body without active swing). In aspect
of lower limbs [6], features of heel strike were
considered as a variable assessing the extent of
their gait maturation. Phase of heel strike was
divided into two stages, one was a very short heel
contact, after which knee joint kept the status of

INTRODUCERE

Dezvoltarea functiei motorii la om este un
proces complex, mai ales din momentul in care
copilul incepe sa mearga independent si pana la
varsta de sase ani. in aceastd perioada, pe langa
mersul independent, sistemul neuromuscular
se dezvolta dramatic. Dupa un an de mers
independent, tiparul de mers se modifica de la
atingerea solului cu toata talpa la contactul cu
calcaiul [1], iar coordonarea mersului continua
sa se dezvolte in perioada de la trei la sase ani
[2]. intrucat labele picioarelor reprezinta singura
parte a corpului uman care intra in contact cu
solul, acestea joaca un rol importantin sustinerea
greutatii in faza de pasire si apoi transferd aceasta
greutate in alte partiale membrelorinferioare. Cu
toate acestea, activitati precum mersul, alergarea
etc. sunt subordonate sistemului neuromuscular.
Prin urmare, evaluarea performantelor copiilor
la Tndeplinirea anumitor cerinte legate de
mers ajutd la intelegerea dezvoltarii sistemului
neuromuscular al acestora.

Studiile actuale sugereaza ca, atat mersul
fnainte (FW), cat si mersul Tnapoi (BW) isi au
originea n acelasi circuit neuronal [3] si se poate
observa ca mersul inapoi a prezentat deseori un
ciclu de miscare contrar celui specific mersului
fnainte. Prin urmare, ciclul de mers inapoi a
putut fi inversat si transformat in mers inapoi
inversat (RevBW) [4] si s-a putut interpreta
gradul de dezvoltare a functiei motorie a copiilor
in comparatie cu mersul Tnainte. Pieter Meyns
[3] a comparat diferentele la nivelul membrelor
superioare si inferioare intre mersul Tnhainte si
mersul Tnapoi la copiii de varsta scolara, pentru
a intelege la ce varsta apare capacitatea de a-si
controla mersul in ceea ce priveste orientarea. in
cazul membrelor superioare [5], copiii Tsi fixeaza
initial bratele intr-o pozitie de garda (rotatia
exterioara a umerilor, coatele indoite si mainile
ridicate la nivelul umerilor) apoi se modifica
treptat pe masura ce nainteaza n varsta (bratele
intinse de-a lungul corpului fird balans activ). In
cazul membrelor inferioare [6], caracteristicile
atacului cu calcaiul au fost considerate variabile
in evaluarea nivelului de maturitate al mersului
copiilor. Etapa atacului cu calcaiul a fost
impartita in doua sub-etape: prima reprezentata
de un contact foarte scurt al calcaiului, dupa care
articulatia genunchiului s-a mentinut in extensie,
iar cea de a doua reprezentata de contactul
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extension; another was overall contacting of the
heel. Whereas, in child population, Hallemans
[1] suggested that gait pattern of heel-strike
was found in the age of 1.5 years; but other
literatures implied that adult-like length, width
and frequency of gait were obtained after the
age of 13 [7]. Moreover, Fritz [8] explored the
correlation between FW and BW in order to
interpret the maturation of the gait.

Mathematical model for coordination
assessment was recommended to be composed
with the factors such as time, angle and velocity
at key segments or joints. According to those
factors, Miller et al. [9] built a continuous relative
phase (CRP) model to quantify the coordination
in human walking; besides, they also compared
effectiveness and sensitivity of CRP with those
of vector coding. Further, by utilizing the CRP
model, Chang [10] and Leardini [11] evaluated
coordination of rear-foot, mid-foot and fore-foot
during the stance phase; while Shiu-Ling Chiu et
al. [12] contrasted differences of coordination
between young and elder adult in walking
with varied velocity. Moreover, distinctions
of coordination in various sports [13] or foot
deformity groups [14] were also evaluated
in current literature. However, there were
deviations between FW and RevBW in terms
of intra-limb coordination in stance phase of
walking of healthy children aged between three
and six has not been studied.

Therefore, the aim of this study was first to
compare the differences of coordination existed
between FW and RevBW in healthy children
aged between three and six; and then to explore
interaction effects of age and direction of motion
onintra-limb coordination. Two hypotheses were
proposed: (1) as the age increased, correlation
between FW and RevBW promoted gradually;
(2) interaction effects of age and direction on
coordination were significant.

METHODS
Subjects

Totally, 40 healthy children aged between
three and six were recruited in this study and
four age groups were classified by one-year

integral al calcaiului. Hallemans [1] a sugerat c3,
in randul copiilor, tiparul de mers care include
atacul calcaiului a fost observat la varsta de un an
si jumatate, Insa alte studii au aratat ca lungimea,
[atimea si frecventa mersului se dezvolta dupa
varsta de 13 ani [7]. Mai mult decat atat, Fritz
[8] a explorat corelatia dintre mersul Tnainte si
mersul Tnapoi pentru a interpreta dezvoltarea
mersului.

Se recomanda ca modelul matematic
pentru evaluarea coordonarii sa fie compus
din factori precum timpul, unghiul si viteza la
articulatii sau segmente cheie. Pe baza acestor
factori, Miller si colab. [9] au construit un model
cu faza continua relativa (CRP) pentru a cuantifica
coordonarea in mersul uman; pe langa aceasta,
autorii au comparat eficienta si sensibilitatea
CRP cu cele ale modelelor cu codificare pe baza
de vectori. Mai mult, prin utilizarea modelului
CRP, Chang [10] si Leardini [11] au evaluat
coordonarea retropiciorului, zonei centrale si
antepiciorului Tn timpul fazei de pasire; in timp
ce Shiu-Ling Chiu si colab. [12] au comparat
diferentele de coordonare dintre adultii tineri
si cei mai in varsta in timpul mersului cu viteze
variabile. Mai mult decéat atat, Tn studiile actuale
s-au evaluat diferentele de coordonare in cadrul
diferitelor sporturi [13] sau in cadrul grupurilor
ce prezinta deformari ale picioarelor [14]. Cu
toate acestea, nu s-au studiat variatiile dintre
mersul Thainte si mersul Thapoi inversat in ceea
ce priveste coordonarea membrelor in faza de
pasire a mersului la copiii sanatosi cu varsta intre
trei si sase ani.

Prin urmare, scopul acestui studiu a fost
mai intai de a compara diferentele de coordonare
dintre mersul inainte si mersul Thapoi inversat la
copiii sanatosi cu varsta intre trei si sase ani si
apoi de a explora efectele interactiunii dintre
varsta si directia de miscare asupra coordonarii
membrelor. S-au propus douad ipoteze: (1) pe
masura ce inainteaza in varsta, corelatia dintre
mersul Tnainte si mersul inapoi inversat creste
treptat; (2) efectele interactiunii dintre varsta si
directie asupra coordonarii sunt semnificative.

METODE

Subiecti

Pentru acest studiu s-au recrutat in total
40 de copii sanatosi cu varsta intre trei si sase
ani, clasificandu-se in patru grupe de varsta
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interval. Criterion of inclusion was shown below:
(1) without abnormal gait pattern, such as crouch
gait; (2) walking independently; (3) without foot
deformities or injuries; (4) the range of body
weight index (BMI) was consistent with the BMI
standard for normal weight of Chinese children
[15]. All the measures were carried out after
introducing methods and procedures of this
study to their parents and receiving their formal
approval. All the measurements and procedures
followed the principles of Helsinki declaration.

Three-dimensional Motion Captures

Coda motion system (Coda motion cx1,
Charnwood Dynamics Ltd., United Kingdom)
was used in this study to obtain the temporal-
spatial parameters of children’s lower limbs
while normal walking. Twenty key positions
were first marked (Figure 1) and details of those
markers were shown below: marker ‘O” was a
point of anterior superior iliac spine; marker
‘A1’ and ‘A2’ represented the medial and lateral
prominence of the distal of thigh; ‘B1’ and ‘B2’
indicated the medial and lateral prominence of
ankle; ‘C1’ and ‘C2’ are the medial and lateral
swell of heel; ‘D1’ and ‘D2’ implied the 1% and
5% metatarsophalangeal (MTH); ‘F’ was the tip
point of the hallux. Based on the mathematical
model of virtual points of Odin software (V1.02,
Charnwood Dynamics Ltd., United Kingdom),
virtual markers of ‘A’ (central point of knee),
‘B’ (central point of ankle), ‘C’ (central point of
heel), ‘D’ (central point of forefoot) and ‘E’ (rear
point of heel) were generated. Two collectors
were aligned on the two side of the six-meter-
long walking track and they were facing with
angle of 120 degrees.

All subjects were asked to change their
clothes into a tight one when they arrived; and
then markers were set by the same researcher.
A three to five minute warm-up was provided for
their familiarization. Afterwards, subjects walked
in their own selected speed on the track and
simultaneously the data recording was open; FW
and BW were measured randomly. At least five
successful trails would be required for each side
of foot.

la un interval de un an. Criteriile de includere
au fost urmatoarele: (1) lipsa unui tipar de
mers anormal, cum ar fi mersul ghemuit; (2)
mers independent; (3) lipsa deformarilor si
a leziunilor; (4) intervalul indicelui de masa
corporalda (IMC) in conformitate cu standardul
IMC pentru copiii din China cu greutate normala
[15]. Toate masuratorile au fost efectuate dupa
prezentarea metodelor si procedurilor din acest
studiu parintilor si primirea aprobarii oficiale a
acestora. Toate masurdtorile si procedurile au
respectat principiile Declaratiei de la Helsinki.

Captarea miscarii tridimensionale

n acest studiu s-a utilizat sistemul Coda
motion (Coda motion cx1, Charnwood Dynamics
Ltd., Marea Britanie) pentru a obtine parametrii
temporali si spatiali ai membrelor inferioare
ale copiilor in timpul mersului normal. S-au
marcat mai intdi 20 de pozitii-cheie (Figura
1), cu urmatoarele detalii: markerul ‘O’ a
reprezentat un punct al coloanei vertebrale
iliace antero-superioare; markerii ‘A1’ si ‘A2’ au
reprezentat proeminenta interioara si exterioara
a segmentului distal al coapsei; ‘B1’ si ‘B2’ au
indicat proeminenta interioara si exterioara a
gleznei; ‘C1’ si ‘C2’ au reprezentat proeminenta
interioara si exterioara a calcaiului; ‘D1’ si ‘D2’
au indicat primul si al cincilea metatarsian; ‘F’ a
reprezentat varful halucelui. Pe baza modelului
matematic cu puncte virtuale realizat cu
programul Odin (V1.02, Charnwood Dynamics
Ltd., Marea Britanie), s-au generat markerii
virtuali ai punctelor ‘A’ (punctul central al
genunchiului), ‘B’ (punctul central al gleznei),
‘C’ (punctul central al calcaiului), ‘D’ (punctul
central al antepiciorului) si ‘E’ (punctul posterior
extrem al calcaiului). S-au plasat doua unitati de
colectare, cate una pe fiecare parte a pistei de
mers cu lungime de sase metri, pozitionate la un
unghi de 120 de grade.

Tuturor subiectilor li s-a cerut sa se
schimbe n haine mai strdmte, apoi s-au
pozitionat markerii de catre aceeasi persoana.
Subiectilor li s-au acordat trei-cinci minute pentru
familiarizare. Dupa aceea, subiectii au mers cu o
viteza la alegere pe pista, inregistrandu-se datele
simultan. Mersul Thainte si mersul ihapoi au fost
masurate aleatoriu. Au fost necesare cel putin
cinci Tncercari reusite pentru fiecare parte a
piciorului.
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Data Processing

At first, complete stance phases of each
side of foot were filtered out; and then they
were normalized to 100% modified gait cycle
(MGC); while, time axis of backward walking
were reversed and its gait cycle was modified
as reversed MGC (RevMGC). Euler angle (EA) (
0) and angular velocity (@) in zxy coordination
sequence were calculated in the Odin software
and flexion/extension and  dorsiflexion/
plantarflexion of knee (& (OAB) /w (OAB)),
ankle (6 (ABD) /w (ABD)) and MTH (& (BDF)
/@ (BDF)) were chosen for further analysis.
Mathematical model of CRP was utilized (EQ
1-4) for coordination analysis between knee-

ankle (6., (K-A)) and ankle-MTH (8, (A-M)).
The procedure of calculation was shown below:
6 and @ were first normalized into @ and @
(EQ 1 and EQ 2); and then ¢ (OAB), @ (ABD) and
@ (BDF) were figured out according to EQ 3; at

last, O.,p(K-A) and O, (A-M) were resolved

(EQ 4). In-phase indicated that 6, was within
the range between 0 and 30 degrees; while that
of anti-phase was 150 and 180 degrees; further,
other angle was classified into out-phase [16].

Statistical Analysis

Intra-subject’s data was first averaged
and then inter subjects’. One sample K-S model
was used to test normal distribution and all
data were approved to be following with the
normal distribution; meanwhile distinctions

Prelucrarea datelor

Mai ntai s-au selectat fazele de pasire
complete pentru fiecare parte a piciorului, apoi
s-au normalizat la un ciclu de mers modificat
100% (MGC). Axa timpului pentru mersul inapoi
a fost inversata si ciclul de mers a fost modificat,
rezultdand MGC inversat (RevMGC). Unghiul lui

Euler (EA) (@) siviteza unghiularad (@ )insecventa
de coordonare zxy au fost calculate cu programul
Odin, iar flexiunea/extensia si flexiunea
dorsald/flexiunea plantara ale genunchiului (

0 (OAB)/ w (OAB)), gleznei (6 (ABD)/ @ (ABD))
si metatarsienelor (& (BDF) /@ (BDF)) au fost
selectate pentru analiza suplimentara. Modelul

matematic CRP a fost utilizat (Ec. 1-4) pentru
analiza coordonarii dintre genunchi si glezna (

O.rr (K-A)) si gleznd-metatarsiene ( H (A-M)).
Procedura de calcul a fost urmatoarea: 6 si @

au fost mai intdi normalizate in g,si @ (Ec.1si
Ec. 2); apoi ¢ (OAB), @ (ABD) si ¢ (BDF) au fost
determinate conform Ec. 3; in cele din urma,

O rp (K-A) si O, (A-M) au fost rezolvate (Ec. 4).

Atunci cand 6, s-a situat in intervalul dintre 0
si 30 de grade, oscilatia a fost in faza, cand s-a
situat intre 150 si 180 de grade, oscilatia a fost
in antifaza, iar cand s-a situat in alte unghiuri,
oscilatia a fost considerata in cuadratura [16].

Analiza statistica

S-a facut mai Intdi o medie a datelor
intra-subiect si apoi a datelor inter-subiect.
S-a utilizat modelul K-S cu un esantion, care a

5 -2 Q—min(e) 1 "
max(6)— min(6)
& =|—> (2)
max(a))
)= tan™ §—@
pli)= tan () i=12,..n 3)

QCRP(i)z |¢1(i)_¢2(i)‘ (4)
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Figure 1. Markers set in the lower limb
Figura 1. Markeri pozitionati pe membrul inferior

between left and right foot were examined by
independent T test and only right side of lower
limbs were considered. Afterwards, according to
the EA of (OAB), (ABD) and (BDF) in the Z axis,
coefficient of variance (CoV) was calculated in
order to assess the correlation between FW and
BW, where CoV= (typical error) / (mean value
of FW and RevBW). Inter-age differences of
variable of CoV were evaluated by independent
T test; while intra-age differences of amplitude
of EA and CRP were assessed by paired-T test.
At last, interaction effects of the age (age 3, 4,
5, 6) and walking direction (FW and RevBW) on
the lower limb coordination of healthy children
were analyzed by General linear model with
repeated measure; where age and walking were
considered as the fix factors. All the statistical
models were executed under SPSS with
significant level of 0.05 and confidence interval
of 95%.

RESULTS AND DISCUSSION

Anthropometrical information of subjects
was shown in Table 1.

In terms of inter-age variations, there
were significant differences of CoV in EA (OAB)
between age of five and six (p=0.004<0.05); while
other inter-age deviations were not significant.
Moreover, significant intra-age differences also
existed in amplitude-EA (OAB)(p=0.004<0.05 for
age 3; p=0.000<0.05 for age 4; p=0.001<0.05 for

confirmat distributia normala a tuturor datelor.
Diferentele dintre piciorul stang si cel drept au
fost examinate cu ajutorul testului t independent
si s-a luat in considerare doar partea dreaptd a
membrelor inferioare. Dupa aceea, s-a calculat
coeficientul de variatie (CoV) pe baza punctelor
EA al (OAB), (ABD) si (BDF) pe axa Z, pentru a
evalua corelatia dintre mersul inainte si mersul
fnapoi, unde CoV = (eroare tipica) / (valoare
medie a mersului Thainte si mersului Tnapoi).
Diferentele inter-varsta ale variabilelor CoV au
fost evaluate cu ajutorul testului t independent;
in timp ce diferentele intra-varsta ale amplitudinii
EA si CRP au fost evaluate cu ajutorul testului t
cu esantioane pereche. in cele din urm3, efectele
interactiunii dintre varsta (3, 4, 5, 6 ani) si directia
de mers (mers Thainte si mers Tnapoi inversat)
asupra coordondrii membrelor inferioare la copiii
sanatosi au fost analizate utilizand modelul liniar
general cu masurdtori repetate; unde varsta
si mersul sunt considerate factori invariabili.
Toate modelele statistice au fost executate cu
programul SPSS cu un nivel de semnificatie de
0,05 si interval de incredere de 95%.

REZULTATE SI DISCUTII

Datele antropometrice ale subiectilor sunt
prezentate n Tabelul 1.

in ceea ce priveste variatiile inter-varsts,
au existat diferente semnificative ale CoV in
punctul EA (OAB) intre varstele cinci si sase ani
(p=0,004<0,05); in timp ce alte variatii inter-
varstd nu au fost semnificative. Mai mult decat
atat, au existat diferente semnificative intra-
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Table 1: Anthropometry of the subjects
Tabelul 1: Datele antropometrice ale subiectilor

Variables Age 3 Age 4 Age 5 Age 6
Variabile 3ani 4 ani 5ani 6 ani
N 10 10 10 10
Gender (M/F)
Sex (M/F) 1/1 1/1 1/1 1/1
Age (ys)
X . 3.1ys+0.2ys 4.1ys+0.2ys
Vdrsta (ani) 5.0 ys+0.2 ys 5.9 ys£0.2 ys
Weight (kg) + + + +
Greutatea (kg) 14.8+1.6 17.2+1.7 17.4+1.6 19.7+2.1
 Height (cm) 96.4+4.7 105.1+4.2 107.2+1.5 112.545.7
Indltimea (cm)
?/\Dﬂcl 15.9+1.3 15.5¢1 15.1+1.2 15.6x1.0

age 5; p=0.020<0.05 for age 6), amplitude-EA
(ABD)(p=0.000<0.05 for age 3; p=0.000<0.05 for
age 4; p=0.005<0.05 for age 5 p=0.000<0.05 for
age 6) and amplitude-EA (BDF) (p=0.001<0.05
for age 3;p=0.003<0.05 for age 4;p=0.002<0.05
for age 5;p=0.000<0.05 for age 6) between FW
and RevBW, where RevBW was recorded with a
higher value than that of FW.

Univariate analysis show that age has
no significant effect on the gait coordination;
whereas, the walking direction significantly
affected the amplitude of EA (OAB)
(p=0.000<0.001), EA (ABD) (p=0.000<0.001)
and EA (BDF) (p=0.000<0.001); meanwhile,
interaction effects from age and walking direction
were obtained with less significant impact on the
coordination.

Discussion

In this study, kinematic data while FW and
BW of 40 healthy children aged between three
and six were first measured; and then their intra-
limb coordination was calculated. By exploring
the variations between FW and RevBW, the
effect of walking direction on the motion of
healthy children could be interpreted. Our
results show that RevBW significantly increased
the amplitude of knee, ankle and MTH joint;
while majority of inter-age CoV-EA variables
were found less prominent, with exception
of CoV-EA (OAB) between ages of five to six.
Amplitude-EA variables were recorded with
significant differences between FW and RevBW
in each age group. In terms of interaction effects,
only walking direction showed significant impact

varsta la amplitudine-EA (OAB) (p=0,004<0,05
pentru varsta de 3 ani; p=0,000<0,05 pentru
varsta de 4 ani; p=0,001<0,05 pentru varsta de
5 ani; p=0,020<0,05 pentru varsta de 6 ani),
amplitudine-EA (ABD) (p=0,000<0,05 pentru
varsta de 3 ani; p=0,000<0,05 pentru varsta
de 4 ani; p=0,005<0,05 pentru varsta de 5
ani; p=0,000<0,05 pentru varsta de 6 ani) si
amplitudine-EA (BDF) (p=0,001<0,05 pentru
varsta de 3 ani; p=0,003<0,05 pentru varsta
de 4 ani; p=0,002<0,05 pentru varsta de 5 ani;
p=0,000<0,05 pentru varsta de 6 ani) intre mersul
fnainte si mersul Tnapoi inversat, unde pentru
mersul Tnapoi inversat s-a inregistrat o valoare
mai mare decat cea pentru mersul Tnainte.

Analiza univariatd indica faptul «ca
varsta nu are niciun efect semnificativ asupra
coordonarii mersului; Tn timp ce directia de mers
a afectat semnificativ amplitudinea EA (OAB)
(p=0,000<0,001), EA (ABD) (p=0,000<0,001) si
EA (BDF) (p=0,000<0,001). Efectele interactiunii
varstei si directiei de mers au avut un impact mai
putin semnificativ asupra coordonarii.

Discutii

in acest studiu, s-au masurat mai intai
datele cinematice in timpul mersului Thainte
si Tnapoi la 40 de copii sanatosi cu varsta intre
trei si sase ani, apoi s-a calculat coordonarea
membrelor acestora. Prin explorarea variatiilor
dintre mersul Tnhainte si mersul inapoi inversat,
s-a putut interpreta efectul directiei de mers
asupra miscarii copiilor sanatosi. Rezultatele
noastre aratd ca mersul fnapoi inversat a
crescut semnificativ amplitudinea articulatiilor
genunchilor, gleznelor si metatarsienelor, iar
majoritatea variabilelor CoV-EA inter-varsta
au fost mai putin semnificative, cu exceptia
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Figure 2. Tracks of continuous relative phase of FW and RevBW

Figura 2. Diagramele fazelor continue relative in mersul inainte si mersul inapoi inversat

on the variables of amplitude-EA.

Results of Myens [3] suggested that most
of the gait mechanism in normal walking were
limited in that of RevBW; meanwhile, they
reported reduced gait coordination stability
when walking backwards. However, other
researchers showed that differences between
FW and RevBW were small, which could also
be confirmed by outcomes of CoV in our study.
Similar with the vision being artificially blinded
[17], walking speed of RevBW was lowered, as the
information after back was unknown. Reduced
walking speed could cause a larger range of joint
motion. It was the reason that all variables of
amplitude in knee, ankle and MTH joints were
obtained with significant higher value than that
of FW. Jansen [18] implied that since the heel
contact in RevBW, the main cushion occurred in
the forefoot; thereby a more muscle of anterior
tibia actions were required.

Myens [3] further indicated that age
exhibited mild effects on a few specific kinematic
gait characteristics measured in a group of
primary school-aged children, such as amplitude
of lower leg, foot elevation angles, timing of the
first peak or valley of the upper leg and lower leg
elevation angles. In the viewpoint of Sutherland
[6], gait features such as step length, width and
frequency were full-filled between age of four
and seven. Our finding confirmed that develop of
children’s gait control in RevBW was earlier than
the existing research. In contrast between FW
and RewBW, only variable of CoV-EA (OAB) was
recorded with significant differences between
age of five and six. Moreover, interaction effects

CoV-EA (OAB) intre varstele de cinci si sase ani.
S-au finregistrat variabilele amplitudine-EA cu
diferente semnificative intre mersul inainte si
mersul inapoi inversat in fiecare grupa de varsta.
In ceea ce priveste efectele de interactiune,
doar directia de mers a prezentat un impact
semnificativ asupra variabilelor amplitudine-EA.

Rezultatele lui Myens si colab. [3] au
sugerat ca, in mare parte, mecanismul de
mers a fost limitat Tn mersul Tnapoi inversat;
totodatd, acestia au raportat o stabilitate
redusa a coordonarii in timpul mersului Thapoi.
Cu toate acestea, alti cercetdtori au aratat ca
diferentele dintre mersul Tnainte si mersul inapoi
inversat au fost mici, ceea ce poate fi confirmat
si de rezultatele CoV din studiul nostru. in mod
asemanator cu orbirea artificiala [17], viteza de
mers in mersul Tnapoi inversat a scazut, intrucat
nu au existat informatii. Viteza redusa de mers a
dus la o miscare a articulatiei mai ampla. Acesta
a fost motivul pentru care toate variabilele
amplitudinii la articulatiile genunchilor, gleznelor
si metatarsienelor au avut o valoare semnificativ
mai mare decat cea obtinuta Tn cazul mersului
fnainte. Jansen [18] a sugerat ca, intrucat in
mersul Tnapoi inversat contactul se face cu
calcaiul, antepiciorul devine principala zona de
amortizare; prin urmare, este necesar un efort
muscular mai mare pentru antrenarea marginii
anterioare a tibiei.

Myens [3] a mers mai departe indicand ca,
intr-o masurd micd, varsta influenteaza cateva
caracteristici cinematice ale mersului mdsurate
la un grup de copii de varsta scolara, precum
amplitudinea partii inferioare a piciorului,
unghiurile de elevatie ale labei piciorului,
momentul primului punct maxim sau punctul
minim al unghiurilor de elevatie ale partilor
superioara si inferioard ale piciorului. Din
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of age and walking direction were showed no
significant impact on the coordination variables.
Hence, we implied that children aged between
three and six have mastered the gait control
when walking backwards. Our finding could be
explained by Dietz [19], who reported that in
humans basic neural control could be simply
transferred between the mode of walking
forwards and backwards.

CONCLUSION

Overall, although BW increased amplitude
of motion in knee, ankle and MTH joint, children
aged between three and six have already
achieved a mechanism that central nervous
system could switch their gait control freely.
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HISTOLOGICAL, HISTOCHEMICAL AND CHEMICAL STUDY ON KATSUWONUS PELAMIS FISH SKINS

ABSTRACT. In this study, possibility of using Skipjack Tuna (Katsuwonus pelamis) fish skins as a new and alternative raw material source
for leather industry was investigated. The structural and chemical properties of fish skins have a high impact on the preparation of special
production recipes and the manufacturing of high performance valuable fish leathers. For this purpose, characteristic properties of Skipjack
Tuna fish skins were evaluated by histological, histochemical and chemical methods. The chemical characteristics of fish skins were determined
by analyzing fat content (%), total Kjeldahl nitrogen (%), hide substance (%), volatile matter (%), total ash (%) and fatty acid methyl esters
and total amino acid content through instrumental analysis. Histological and histochemical analyses were carried out by Hematoxylin-Eosin
and Van Gieson staining techniques. As a result of histological and histochemical investigations, fish skins were found thin and tough due to
their surface characteristics, had less collagen content compared to other raw materials commonly used in leather industry and the fibers
were orientated in parallel but opposite to striated muscles differently from the other skins. Besides, the fat content, Kjeldahl nitrogen, hide
substance, volatile matter and total ash of Katsuwonus pelamis fish skins were found 24.47+1.76%, 10.20+0.28%, 57.32+1.55%, 37.33+4.01%
and 1.2310.0002% respectively. The results of the study revealed that Katsuwonus pelamis fish skins could be an alternative raw material to
be used in the production of high value added luxury leathers.

KEY WORDS: Katsuwonus pelamis, histological, histochemical, chemical, fish skins

STUDIU HISTOLOGIC, HISTOCHIMIC S| CHIMIC AL PIELII DE PESTE DIN SPECIA KATSUWONUS PELAMIS

REZUMAT. Tn acest studiu s-a investigat posibilitatea de a utiliza pielea de ton dungat (Katsuwonus pelamis) ca o sursi noud si alternativi
de materie prima pentru industria de pielarie. Proprietdtile structurale si chimice ale pieilor de peste au un impact mare asupra pregatirii
retetelor speciale de productie si fabricérii de inaltd performant3 a pieilor de peste valoroase. In acest scop, proprietitile specifice ale
pieilor de ton dungat au fost evaluate prin metode histologice, histochimice si chimice. Caracteristicile chimice ale pieilor de peste au fost
determinate prin analize instrumentale privind continutul de grasime (%), azotul total Kjeldahl (%), substanta dermica (%), materiile volatile
(%), cenusa totald (%), esterii metilici ai acizilor grasi si continutul total de aminoacizi. Analizele histologice si histochimice au fost realizate
prin tehnicile de colorare hematoxilina-eozind si Van Gieson. Ca rezultat al investigatiilor histologice si histochimice, pieile de peste s-au
dovedit a fi subtiri si rezistente datorita caracteristicilor de suprafata, au avut un continut mai mic de colagen, comparativ cu alte materii
prime utilizate in mod obisnuit in industria de pieldrie, iar fibrele au fost orientate paralel, dar opus muschilor striati, spre deosebire de alte
tipuri de piei. In plus, continutul de grasimi, azot Kjeldahl, substanti dermica, materii volatile si cenusa totald al pieilor de peste Katsuwonus
pelamis au fost 24,47+1,76%, 10,20+0,28%, 57,32+1,55%, 37,33+4,01%, respectiv 1,23+0,0002%. Rezultatele studiului au aratat ca pieile de
peste Katsuwonus pelamis pot reprezenta o materie prima alternativa utilizata in productia de piei de lux cu valoare addugata mare.
CUVINTE CHEIE: Katsuwonus pelamis, histologic, histochimic, chimic, piei de peste

LETUDE HISTOLOGIQUE, HISTOCHIMIQUE ET CHIMIQUE SUR LES PEAUX DE POISSONS KATSUWONUS PELAMIS

RESUME. Dans cette étude, on a étudié la possibilité d’utiliser la peau de la bonite a ventre rayé (Katsuwonus pelamis) comme une nouvelle
source de matieéres premieres pour I'industrie du cuir. Les propriétés structurales et chimiques des peaux de poisson ont un grand impact sur
la préparation des recettes spéciales pour la production et la fabrication de haute performance des peaux de poissons précieux. A cette fin,
les propriétés spécifiques des cuirs de bonites a ventre rayé ont été évaluées par des analyses histologiques, histochimiques et chimiques.
Les caractéristiques chimiques des peaux de poissons ont été déterminées par I'analyse de la teneur en matieres grasses (%), de I'azote total
Kjeldahl (%), de la substance dermique (%), de la matiere volatile (%), des cendres totales (%) et des esters méthyliques d’acides gras et le
total acide aminé par I'analyse instrumentale. Les analyses histochimiques et histologiques ont été réalisées par des techniques de coloration
hématoxyline-éosine et Van Gieson. A la suite des études histologiques et histochimiques les cuirs de poissons se sont révélés minces et
élastiques en raison des caractéristiques de la surface, ils ont eu une plus faible teneur en collagéne, par rapport a d’autres matériaux
couramment utilisés dans I'industrie du cuir et les fibres ont été orientés paralléles mais opposées au muscles striés, contrairement a d’autres
peaux. En outre, la teneur en matiéres grasses, I'azote Kjeldahl, la substance dermique, la matiére volatile et les cendres totales des peaux
de poissons Katsuwonus pelamis ont été 24,47+1,76%, 10,20+0,28%, 57,32+1,55% 37,33+4,01% et 1,23+0,0002%. Les résultats des études
ont montré que les peaux de poissons Katsuwonus pelamis pourraient représenter une matiere premiére alternative pour I'utilisation dans la
production de cuir de luxe a forte valeur ajoutée.

MOTS-CLES: Katsuwonus pelamis, analyses histologiques, histochimiques, chimiques, peaux de poissons
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INTRODUCTION

In international seafood market, members
of the Scombridae (Thunnidae) family have an
important and significant value. These family
members are responsible for 4-5% of the world
fisheries production acquired by hunting and
aquaculture and the estimate amount of this
production is claimed to be 4 million tones.
Tuna members that have high economic value
are represented by almost five species in the
production: Katsuwonus pelamis — 2 million tons;
Thunnus albacares — 1.3 million tons; Thunnus
obesus — 400 thousand tons; Thunnus alalunga
— 252 thousand tons and Thunnus thynnus — 80
thousand tons [1-3].

Fishing industry generates considerably
huge amount of fish skins, described as by-
products of the industry. Considering this
important amount of production, fish skins
become an important source of raw materials
for leather industry. Fish skins have different
structural characteristics and vary from species to
species. The production of valuable materials [3,
4] and value added products like gelatin [5] from
these skins is seemed to be possible, considering
bones and skins of the fishes are approximately
the 30% of the total fish waste [6].

Fish skins consist of three layers: epidermis
(upper skin) outer, dermis (lower skin) middle
and hypodermis inner [7]. Epithelial, goblet,
clavate, club, granular, thread, poison, sensory,
sacciform, rodlet and merkel cells are present
in the fish epidermis [8]. The upper layer of
fish skin is covered by mucus secreted by the
cells located at the outer skin (epidermis) that
makes the outer layer slippery, helps to move
easily in the water and prevents the skin from
the microorganisms [9]. The mucin, the major
component of mucus, composed of glycoproteins
can absorb a large amount of water [10]. This
carbohydrate component can be changed under
stress and environmental conditions [11] and
glycoproteins have a wide range of functions
such as mechanical, antiviral, antimicrobial,
osmotic and ionic transport [12-14].

The Skipjack Tuna, Katsuwonus pelamis, is
a medium-sized perciform fish in the tuna family,
Scombridae. It grows up to 1m (3ft) in length. It is
a cosmopolitan pelagic fish found in tropical and
warm-temperate waters absent from the Black
Sea [15, 16]. This pelagic and oceanodromous

INTRODUCERE

Membrii familiei Scombridae (Thunidae)
au o valoare importanta si semnificativa pe
piata internationala a fructelor de mare. Acestia
reprezinta 4-5% din productia mondiala de
peste rezultata prin vanatoare si acvacultura, iar
valoarea estimata a acestei productii este de 4
milioane de tone. Speciile de ton cu o valoare
economica ridicata in productie sunt in numar
de cinci: Katsuwonus pelamis — 2 milioane de
tone; Thunnus albacares — 1,3 milioane de tone;
Thunnus obesus — 400 mii de tone; Thunnus
alalunga — 252 mii de tone si Thunnus thynnus —
80 mii de tone [1-3].

Industria pescuitului genereaza cantitati
considerabile de piei de peste, considerate
produse secundare ale industriei. Avand in vedere
aceastd cantitate semnificativa, pieile de peste
devin o sursa importanta de materii prime pentru
industria de pielarie. Pieile de peste au diferite
caracteristici structurale si variaza de la o specie
la alta. Din aceste piei se pot produce materiale
valoroase [3, 4] si produse cu valoare adaugata,
cum ar fi gelatina [5], avand in vedere faptul ca
oasele si pieile de peste reprezinta aproximativ
30% din totalul deseurilor de peste [6].

Pieile de peste constau din trei straturi:
epiderma (stratul exterior), derma (stratul
interior) si hipoderma [7]. in epiderma pestilor
sunt prezente celulele epiteliale, caliciforme,
claviforme, granulare, in forma de fir, secretoare
de otrava, senzoriale, in forma de sac, in forma
de bastonas si celulele Merkel [8]. Stratul superior
al pielii de peste este acoperit de mucus secretat
de celulele situate n stratul exterior (epiderma),
care face stratul exterior alunecos, ajutand la
deplasarea cu usurinta in apa si protejand pielea
de microorganisme [9]. Mucina, componenta
majora a mucoasei, compusa din glicoproteine,
poate absorbi o cantitate mare de apa [10].
Aceasta componenta din categoria carbohidratilor
se poate modifica in conditii de stres si de mediu
[11], iar glicoproteinele au o gama larga de functii
mecanice, antivirale, antimicrobiene, osmotice si
de transport ionic [12-14].

Tonul dungat, Katsuwonus pelamis,
este un peste perciform mijlociu din familia
tonului, Scombridae. Acesta creste pand la 1 m
in lungime. Este un peste pelagic cosmopolit ce
se gaseste in apele tropicale si cald-temperate
absente din Marea Neagra [15, 16]. Aceastd
specie pelagicd si oceanodroma creste foarte
repede, traieste putin si este foarte fecunda.
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species is very fast-growing, short-lived, and
very fecund. Maximum size recorded is 111
cm fork length (FL) [17] and 34.5 kg. Longevity
is estimated to be between 6-8 years, and age
of first maturity is estimated to be 1.5 years.
Skipjack Tuna make up 60% of the worldwide
commercial tuna catch and is mostly used for
canning [16].

Fish skins have gained anincreased interest
in leather industry for producing leathers with
attractive and unique grain structure, due to
their high potential as an additional raw material
source of leather industry. The authors of this
paper previously conducted some preliminary
structural analyses on Skipjack Tuna [18] and to
the best of our knowledge; this is the first study
about Katsuwonus pelamis fish skin assessment
in terms of histological, histochemical and
chemical methods.

In this study, histological, histochemical
and chemical characterization of Katsuwonus
pelamis (Skipjack Tuna) fish skin was investigated
to reveal the skin structure of Skipjack Tuna for
its applicability in leather industry. Consequently,
the skin structure of Katsuwonus pelamis
especially in terms of elastin and collagen
structure was examined and the utilization
possibilities of the fish skin in leather industry
were evaluated.

MATERIAL AND METHOD
Material

In this study, fifteen frozen Katsuwonus
pelamis fish skins were used for the histological,
histochemical and chemical characterization.
Skipjack Tuna skins were supplied from Kerevitas
Food Company in Bursa, Turkey. After defrosting
the fish skins, wet-salted conservation method
was performed and stored at -20°C ftill the
analysis of the raw skins. The average length of
the skins excluding the head and tail parts was
3042 cm. All chemicals used in the analysis were
in analytical grade (Merck, Darmstadt, Germany).

Method
Histological and Histochemical Analysis

Two kind of sectioning methods such as
paraffin embedding and frozen microtome were
used. Tissue samples were taken from different
body locations (dorsum, pelvic cavity, lateral
line and near caudal) of each fish skin. The skin

Dimensiunea maximainregistrata estede 111 cm,
masurata de la varful botului pana la bifurcarea
inotdtoarei caudale [17], iar greutatea, de 34,5
kg. Longevitatea este estimata a fi intre 6-8 ani,
iar varsta primei maturitati este estimata la 1,5
ani. Tonul dungat reprezintd 60% din captura
comerciala de ton la nivel mondial si este folosit
in principal in industria conservelor [16].

Pieile de peste au suscitat un interes
sporit Tn industria de pieldrie in vederea
producerii pieilor cu o structura a fetei atractiva
si unica, datorita potentialului lor ridicat ca sursa
suplimentara de materie prima pentru pielarie.
Autorii acestei lucrdri au efectuat anterior
cateva analize structurale preliminare pe pielea
de ton dungat [18] si din cate stim, acesta este
primul studiu privind evaluarea pielii de peste
Katsuwonus pelamis prin metode histologice,
histochimice si chimice.

n acest studiu s-a realizat caracterizarea
histologica, histochimica si chimica a pielii de
Katsuwonus pelamis (ton dungat) pentru a pune
in evidenta structura pielii tonului dungat si
aplicabilitatea acesteia in industria de pielarie. in
consecintd, s-a examinat pielea de Katsuwonus
pelamis in special in ceea ce priveste structura
elastinei si a colagenului si s-au evaluat
posibilitatile de utilizare a pielii de peste in
industria de pielarie.

MATERIAL S| METODA
Material

Tn acest studiu, s-au utilizat cincisprezece
piei de peste Katsuwonus pelamis congelate
pentru caracterizarea histologica, histochimica
si chimica. Pieile de ton dungat au fost furnizate
de Kerevitas Food Company din Bursa, Turcia.
Dupa decongelarea pieilor de peste, s-a aplicat
metoda de conservare cu sare si pieile s-au
depozitat la -20°C pana la efectuarea analizei.
Lungimea medie a pieilor, cu exceptia capului
si a cozii, a fost de 30+2 cm. Toate substantele
chimice utilizate Tn studiu au fost de calitate
analitica (Merck, Darmstadt, Germania).

Metoda
Analize histologice si histochimice

S-au utilizat doua tipuri de metode de
sectionare, si anume: fncorporarea in parafina
si microtomul cu congelare. S-au prelevat
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samples fixed in Bouin solution for 48 hours were
embedded in paraffin and five um thick vertical
sections were stained by Hematoxylin-Eosin and
Van Gieson staining techniques [19]. The same
techniques were also applied to the second group
skin tissues that were cut by frozen microtome
at environment -80°C. All tissues were examined
under the Leica DM 4000B model microscope
and displayed by Olympus DP71 digital camera.

Chemical Composition of Fish Skins

The fat content [20, 21], total Kjeldahl
nitrogen [22], hide substance [23], total
sulphated ash [24] and Azeotropic distillation
[25] analyzes of raw fish skins were performed
for chemical characterization as well as fatty
acid methyl esters [26, 27] and total amino acid
content as instrumental analysis.

For the total amino acid content, 0.2 g fish
skin samples were treated with 5ml 6N HCL and
kept in condenser for 24h. The sample weighing
was performed between 0.6 and 2g depending
on the amino acid content of the samples in 100
ml volumetric flask including the 5 ml Norvalin
standard. After the filtration the amino acid
content of the fish skins were determined with
High Performance Liquid Chromatography
(HPLC). In the study, triplicate analyses were
performed for each analysis and mean values
were given with standard deviations.

RESULTS AND DISCUSSION
Histological and Histochemical Characteristics

The images of epidermis (Figure 1-4),
dermis (Figure 5-8) and hypodermis (Figure
9-12) layers of Katsuwonus pelamis fish skin are
displayed as below.

The epidermis of Skipjack Tuna skin
consists of 3 layers as Outer layer, Inner layer
and Stratum germinativum. Outer layer has
mucosa and 1-5 layer Stratified squamous
epithelium cells. Inner layer has melanocyte,
club, cubic epithelial and mucus cells. Stratum
germinativum has also cubic long epithelial cells,
mucus glands, pigment cells and lymphocytes
[28-30]. The keratin layer on the top is formed by
dead cells and right after the Stratified squamous
layer epithelium cells are found that both create
the epidermis layer of the fish skin (Figure 1-4).

Dermis of the fish skin has three layers as
Stratum spongiosum, Stratum laxum and Stratum

probe de tesut din diferite regiuni ale corpului
(spate, cavitatea pelviand, linia laterald si in
zona fnotatoarei caudale) din fiecare piele de
peste. Probele de piele fixate in solutie Bouin
timp de 48 de ore au fost inglobate in parafina
si s-au colorat sectiuni verticale groase de cinci
pm prin tehnicile de colorare hematoxilina-
eozina si Van Gieson [19]. Aceleasi tehnici au
fost aplicate la cel de al doilea grup de tesuturi
ale pielii sectionate cu microtomul cu congelare
la temperatura de -80°C. Toate tesuturile au fost
examinate la microscopul Leica DM 40008, iar
imaginile au fost preluate cu ajutorul camerei
digitale Olympus DP71.

Compozitia chimicd a pieilor de peste

S-au efectuat analize privind continutul
de grasime [20, 21], azotul Kjeldahl total [22],
substanta dermica [23], cenusa sulfatatad totala
[24] si distilarea azeotropa [25] ale pieilor de
peste brute pentru caracterizarea chimica si
determinarea continutului de esteri metilici ai
acizilor grasi [26, 27] si a continutului total de
aminoacizi prin analiza instrumentala.

Pentru continutul total de aminoacizi, s-au
tratat 0,2 g mostre de piele de peste cu 5 ml HCI
6N si s-au mentinut in condensator timp de 24
h. Proba s-a cantarit, obtinand valori intre 0,6 si
2 g, in functie de continutul de aminoacizi din
probe, intr-un balon cotat de 100 ml incluzand
5 ml norvalind standard. Dupa filtrare s-a
determinat continutul de aminoacizi din pieile
de peste prin cromatografie lichida de fnalta
performanta (HPLC). in cadrul studiului, fiecare
analiza s-a efectuat n triplicat, iar valorile medii
sunt prezentate cu abateri standard.

REZULTATE SI DISCUTII
Caracteristici histologice si histochimice
Imaginile epidermei (Figurile 1-4), dermei
(Figurile 5-8) si hipodermei (Figurile 9-12) pieilor
de peste Katsuwonus pelamis sunt redate mai jos.
Epiderma pielii tonului dungat este
formata din 3 straturi, si anume: stratul exterior,
stratul interior si stratul germinativ. Stratul
exterior cuprinde mucoasa si 1-5 straturi de
celule epiteliale stratificate scuamoase. Stratul
interior cuprinde celule melanocite, claviforme,
epiteliale cubice si secretoare de mucus. Stratul
germinativ are, de asemenea, celule epiteliale
cubice lungi, glande producatoare de mucus,
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Figure 1. OL: Outer layer, IL: Inner layer, SG: Stratum Figure 2. MG: Mucus glands, MC: Mucus cells, K:

germinativum, P: Pigment cells chromatophore
Figura 1. OL: strat exterior, IL: strat interior, SG: Figura 2. MG: glande producdtoare de mucus, MC:
stratul germinativ, P: celule pigmentare celule secretoare de mucus, K: celule cromatofore

5 R

) ® r
Figure 3. Van Gieson’s stained tissue of SJT, Layers Figure 4. Hematoxylene-Eosin Stained SJT tissue,
of epidermis, OL: Outer layer, IL: Inner layer, SG: differences of epidermis and dermis
Stratum germinativum, D: Dermis Figura 4. Tesut cu coloratie hematoxilind-eozind,
Figura 3. Tesut cu coloratie Van Gieson, straturi de diferente intre epidermd si dermd

epidermd, OL: strat exterior, IL: strat interior, SG:
stratul germinativ, D: Dermd

Figure 5. The layers of dermis, SS: Stratum
spongiosum, SC: Stratum compactum, MG: MG:
Mucus glands, BL: Basal layer
Figura 5. Straturile dermei, SS: stratul spongios, SC:
stratul compact, MG: MG: glande producdtoare de
mucus, BL: strat de bazd

Figure 6. Chromatophore (arrow) cells unequally
distributed inside the collagen fiber bundles
Figura 6. Celule cromatofore (sdgeatd) distribuite
inegal in fasciculele de fibre de colagen
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Figure 7. SC layer of dermis include high amounts of
collagenous fibers or fiber bundles (arrow)
Figura 7. Stratul SC al dermei cuprinde cantitdti mari
de fibre sau fascicule de fibre colagenice (sdgeatd)

compactum. The Stratum spongiosum, Stratum
laxum layers depend on what dermis outer layer
includes like scales, nerves, melanocytes etc. But
Stratum compactum layer includes high amount
of collagen fiber bundles, capillary vessels etc.
[28-30].

Inthe Figures 5-8, it can be clearly seen that
the top layer of dermis (Stratum spongiosum)
includes chromatophores and mucous glands
while the bottom layer of the dermis (Stratum
compactum) consists of collagen fibers.

The collagen fibers stained pink-red by
Van Gieson’s are located parallel and showed
regular structure in contrast to other raw skins
used in leather industry [31]. Besides, the
collagen fibers are usually orientated like quartet
fibers for all the body locations (dorsum, pelvic
cavity, lateral line and near caudal) of the fish
skins. The thickness of collagen fiber bundles
are determined approximately 130 um to 180
pum values. However, different thickness values
are observed for the collagen bundles such as
thicker Stratum compactum layer compared to
Stratum spongiosum. The ratio of elastin fibers
to collagen is found as 0.4232 um.

Like other mammals, fish skin hypodermis
has mostly fat cells and loose connective tissue
between the fat cells [28-30]. Besides, fibers
like elastin are determined between the muscle
tissues as a result of this study (Figure 11).
The location of adipose and striated muscle
tissues are found under the dermis layer and
different thickness values for adipose tissues are
determined. Striated muscle tissues are placed

Figure 8. The root of scales (*) located on dermis layer,
so that, this part of dermis called Stratum laxum
Figura 8. Rdddcina solzilor (*) localizati pe stratul
dermic, asadar aceastd parte se numeste strat lax

celule pigmentare si limfocite [28-30]. Stratul de
cheratina de la suprafata este format din celule
moarte si, imediat dupad epiteliul stratificat
scuamos, se regasesc celulele epiteliale care
formeaza epiderma pielii de peste (Figurile 1-4).

Derma pielii de peste are trei straturi,
si anume stratul spongios, stratul lax si stratul
compact. Stratul spongios si stratul lax depind
de ceea ce cuprinde stratul exterior al dermei,
si anume solzi, nervi, melanocite etc. Stratul
compact include o cantitate mare de fascicule de
fibre de colagen, vase capilare etc. [28-30].

n Figurile 5-8, se poate vedea clar c& stratul
superior al dermei (stratul spongios) include celule
cromatofore si glande producatoare de mucus, in
timp ce stratul inferior al dermei (stratul compact)
este constituit din fibre de colagen.

Fibrele de colagen colorate rosu-roz in urma
tehnicii Van Gieson sunt situate paralel si prezinta o
structura regulata, spre deosebire de alte piei brute
utilizate Tn industria de pieldrie [31]. Tn plus, fibrele
de colagen sunt de obicei dispuse cate patru in
toate regiunile corpului (spate, cavitatea pelviang,
linia laterala si in apropierea inotdtoarei caudale) in
cazul pieilor de peste. Valorile grosimii fasciculelor
de fibre colagenice sunt determinate in intervalul
de aproximativ 130-180 um. Cu toate acestea, se
observa diferite grosimi pentru fasciculele de colagen,
de ex. stratul compact este mai gros comparativ cu
stratul spongios. Raportul dintre fibrele de elasting si
cele de colagen este de 0,4232 um.

Ca si la alte mamifere, hipoderma pielii de
peste cuprinde Tn mare parte celule de grasime
si tesut conjunctiv lax Tntre acestea [28-30]. in
plus, studiul arata ca intre tesuturile musculare
se regasesc fibre precum elastina (Figura 11).
Tesuturile adipoase si musculare striate se
gasesc sub stratul dermei, observandu-se grosimi
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Figure 9. The hypodermis (H), lying between the stratum
compactum (SC) and body musculature (M)
Figura 9. Hipoderma (H), ce se regdseste intre stratul

compact (SC) si musculatura corpului (M)

o G e

Figure 11. Elastin fiber like tissue (arrow) has been
determined inside the muscle bundles

Figura 11. S-a observat tesut asemdndtor fibrelor de

elastind (sdgeatd) in fasciculele musculare

vertical to collagen fibers and transversely to the
fish length.

Asaresult of histological and histochemical
studies, fish skins were found thin and tough,
had less collagen content and their fibers were
oriented in parallel but opposite to striated
muscles differently from the other skins. In the
light of these collected results, leather engineers
will be able to design suitable process for the
skins of sea animals.

Chemical Composition of Fish Skins

The chemical characterization results
of raw Skipjack Tuna fish skin are presented in
Table 1. The fat content and volatile matter of
Skipjack Tuna were determined as 24.47+1.76%

Figure 10. Hypodermis is recognizable by varying
numbers of fat cells (arrow) interspersed with loose
connective tissue
Figura 10. Hipoderma se poate recunoaste cu
ajutorul numdrului variabil de celule de grdsime
(sdgeatd) cu tesut conjunctiv lax intercalat

Figure 12. Fat cells and loose connective
tissue of hypodermis
Figura 12. Celule de grdsime si tesut conjunctiv
lax in hipodermd

diferite pentru tesuturile adipoase. Tesuturile
musculare striate sunt situate vertical fata de
fibrele de colagen si transversal pe lungimea
pestelui.

in  urma studiilor histologice i
histochimice, s-a constatat ca pieile de peste
sunt subtiri si dure, au un continut mai mic de
colagen, iar fibrele sunt orientate paralel, dar
opus muschilor striati, spre deosebire de alte
tipuri de piei. Pe baza acestor rezultate, inginerii
pielari vor fi capabili sa proiecteze un proces
adecvat pentru prelucrarea pieilor de animale
marine.

Compozitia chimica a pieilor de peste
Rezultatele caracterizarii chimice a pielii
de ton dungat sunt prezentate in Tabelul 1. Tn
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and 37.33+4.01% respectively for this study. In
the previously published studies, the fat content
of Sturgeon, Carp and Conger fish skins were
determined between 39.71%-44.07% [31, 32].
Besides, the fat content of Sturgeon raw skin
was found as 35.45% that shows similar results
with the studies indicated above [33]. In addition
to these types of fish skins, the fat content of
Sardinella maderensis, Sardinella aurita and
Cephalopholis taeniops fish skins were reported
as 26.0+0.6 (%), 24.0+0.8 (%) and 2.410.3 (%),
respectively [34]. The fat and volatile matter
contents of Katsuwonus pelamis (Skipjack Tuna)
were found 18.3+0.11 and 56.5+0.09 (%) by
Shyni et al. [35] respectively. In addition, the fat
content of Skipjack Tuna (18.3+0.11%), Dog Shark
(0.16+£0.02%) and Rohu (2.93+0.05%) fish skins
was compared and the highest fat content was
determined from Skipjack Tuna fish skin due to its
subcutaneous fat that could be attributed to the
different lipid storage organs like liver for shark
and skin and viscera for tuna. Lastly, the authors
indicated that the fat and moisture content was
in reverse order for these three different kinds of
fish skins [35]. The fat and volatile matter results
of the study are compatible with the other
findings mentioned above and the differences
were attributed to the different types as well as
the different fish skins.

The total sulphated ash content of Skipjack
Tuna fish skin was determined as 1.23+0.0002
(%) and this result was found higher than the
Red tilapia (0.51%), Walking catfish (0.52%) and
Striped catfish (0.46%) [36] and lower than the
Skipjack Tuna (4.39%) [35].

The fatty acid methyl esters (FAME)
and amino acid composition of Katsuwonus
pelamis are presented in Table 2 and 3. The
polyunsaturated fatty acid (PUFA) ratio in raw
fat was determined as 43.06%. The arachidonic
and oleic acid had the highest proportions in the
fatty acid composition of Katsuwonus pelamis
fish skin (Table 2).

The fatty acid composition of 5 different
fish skins showed that arachidonic, oleic,
eiocosadienoic and behenic acid has the highest
proportion in the composition of Katsuwonus
pelamis fish skin although eiocosadienoic
acid could not be detected in the fatty acid
composition of the other fish skins (Table 2).
Arachidonic and behenic acid have the highest

acest studiu s-a determinat continutul de grasime
si de materii volatile al pielii de ton dungat,
obtindndu-se valorile 24,47+1,76%, respectiv
37,3344,01%. In studiile publicate anterior,
continutul de grasime al pieilor de sturion, crap
si tipar de mare a fost determinat intre 39,71% si
44,07% [31, 32]. In plus, continutul de grasime al
pielii brute de sturion a fost determinat la 35,45%,
similar rezultatelor studiilor indicate mai sus [33].
Pe langa aceste tipuri de piei de peste, continutul
de grasime al pieilor de Sardinella maderensis,
Sardinella aurita si Cephalopholis taeniops a fost
determinat la 26,0+0,6 (%) 24,0+0,8 (%), respectiv
2,4+0,3 (%) [34]. Continutul de grasime si de
materii volatile al pieilor de Katsuwonus pelamis
(ton dungat) au fost determinate la 18,3+0,11,
respectiv 56,5+0,09 (%) de Shyni si colab. [35].
in plus, s-a comparat continutul de grisime al
pieilor de ton dungat (18,3+0,11%), cdine de mare
(0,16£0,02%) si crap indian (2,93+0,05%) si cel mai
mare continut de grasime a fost gasit la pielea de
ton dungat datorita grasimii subcutanate ce poate
fi atribuita diferitelor organe de stocare a lipidelor
cum ar fi ficatul la rechini si pielea si viscerele la
ton. In cele din urm4, autorii au indicat ordinea
inversa a continutului de grasime si de umiditate
la aceste trei tipuri diferite de piei de peste [35].
Valorile grasimii si ale materiilor volatile obtinute
in acest studiu sunt compatibile cu celelalte
constatari mentionate mai sus, iar diferentele
au fost atribuite diferitelor tipuri, precum si
diferitelor piei de peste.

Continutul total de cenusa sulfatata al pielii
de ton dungat s-a determinat la 1,23+0,0002
(%), iar aceastd valoare a fost mai mare decat
cea obtinuta pentru tilapia rosu (0,51%), somn
migrator (0,52%) si somn striat (0,46%) [36] si mai
mica decat cea pentru tonul dungat (4,39%) [35].

Esterii metilici ai acizilor grasi (FAME)
si compozitia de aminoacizi ale Katsuwonus
pelamis sunt prezentate in Tabelele 2 si 3.
Raportul acizilor grasi polinesaturati (PUFA) Tn
grasimea brutd a fost determinat la 43,06%.
Acidul arahidonic si cel oleic au avut cele mai
mari procente din compozitia in acizi grasi a pielii
de Katsuwonus pelamis (Tabelul 2).

Compozitia de acizi grasi din cinci piei
diferite de peste a aratat ca cea mai mare
proportie a acizilor arahidonic, oleic, eiocosenoic
si behenic se regdseste In compozitia pielii de
Katsuwonus pelamis, desi acidul eiocosenoic nu
a putut fi detectat in compozitia acizilor grasi
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Table 1: Chemical characteristics of Katsuwonus pelamis fish skin
Tabelul 1: Caracteristicile chimice ale pielii de peste Katsuwonus pelamis

Analysis Results (%)
Analizd Rezultate (%)
Fat Content
24.47+1.76
Continut grdsime
Kjeldahl Nitrogen
10.20+0.28
Azot Kjeldahl
Hide Substance
57.32+1.55
Substantd dermicd
Volatile matter
37.3314.01
Materie volatild
Total sulphated ash
1.23+0.0002

Cenusd sulfatatd totald

Table 2: Fatty acid composition of Katsuwonus pelamis fish skin in comparison to other fish skins
Tabelul 2: Compozitia de acizi grasi ai pielii de peste Katsuwonus pelamis comparativ cu alte

piei de peste
. . . Cephalop-
Fatty acid Katsuwonus Rastrelliger S. maderen- S. aurita holis taenions
Acid gras pelamis FAME (%) kanagurta [37] sis [34] [34] (34] P
Myristic acid €14:0 0.05 258 8.1 7.8 5.0
Acid miristic
Pa!mmc a(':If:i C16:0 2.20 9.42 0.5 20.5 28.4
Acid palmitic
Palmitoleic acid
Acid palmitoleic c16:1 0.05 026 ) . .
Linolenic acid C18:2n6t 4.80 13.71 1.2 0.7 0.8

Acid linolenic

Alpha-Linolenic
acid(ALA) C18:3n3 0.6 1.74 0.3 0.3 0.3
Acid alfa-linolenic

Oleic acid C18:1n9¢ 18.90 4.32 8.2 15.5 12,5
Acid oleic
Eiocosadienoic acid €20:3n6 14.95 - - - -
Acid eicosenoic
Ara‘chldon!c ac'|d C20:4n6 23.31 2.42 1.0 ND ND
Acid arahidonic
Behenic acid
Acid behenic C22:0 14.80 - 2.3 2.5 0.3
Unidentified
Acid neidentificat 21.34 ) L7 3.2 25
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amount compared to other fish skins while
comparable result is found for the oleic acid in
the composition of Sardinella aurita fish skin [34,
37]. This different lipid and fatty acid composition
of fish skins could be related to season and the
effects of storage and processing [34].

The highest content of glycine in amino
acid composition of Skipjack tuna fish skin is
followed by lysine, glutamate and alanine amino
acids, respectively (Table 3). The hydroxyproline
content was found 2.56 g/100g in contrast to
Grass carp (Ctenopharyngodon idella) fish skin
(11.27 g/100g) [38].

The difference in the amino acid
composition of Katsuwonus pelamis and
Ctenopharyngodon idella fish skins is attributed
to the different skin characteristics of the fish
skins. The glycine (19.60 g/100g) and alanine

din celelalte piei de peste (Tabelul 2). Acidul
arahidonic si cel behenic au cea mai mare
cantitate in comparatie cu alte piei de peste, in
timp ce pentru acidul oleic se constata un rezultat
comparabil in compozitia pielii de Sardinella
aurita [34, 37]. Aceasta compozitie diferita de
lipide si acizi grasi din pieile de peste ar putea
fi legata de sezon si influentata de modul de
depozitare si de prelucrare [34].

Cel mai mare continut de glicina in
compozitia de aminoacizi a pielii de ton dungat
este urmat de lizind, glutamat, respectiv alanina
(Tabelul 3). Continutul de hidroxiprolina a fost de
2,56 g/100 g, spre deosebire de pielea de cosas
(Ctenopharyngodon idella) (11,27 g/100 g) [38].

Diferenta de compozitie de aminoacizi
dintre pielea de Katsuwonus pelamis si cea
de Ctenopharyngodon idella este atribuitad

Table 3: Amino acid composition of Katsuwonus pelamis fish skin compared to Ctenopharyngodon
idella fish skin
Tabelul 3: Compozitia de aminoacizi a pielii de Katsuwonus pelamis comparativ cu pielea de
Ctenopharyngodon idella

Amino acid type
Aminoacid

Cystine
Cistind
Aspartate
Aspartat

Glutamate
Glutamat
Asparagine
Asparagind
Serine
Serind

Glutamine
Glutamind
Histidine
Histidind
Glycine
Glicing
Threonine
Treonind
Arginine
Arginind
Alanine
Alanind
Tyrosine
Tirozind

Valine
Valind

Katsuwonus pela- Ctenopharyngodon
mis (g/100g) idella
(8/100g) [38]
0.11 )
5.13 184
8.17 9.11
2.65 2.79
- 0.45
7.26 19.60
- 2.29
4.16 6.95
6.79 8.25
1.45 0.42
2.82 1.84
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Methionine
Metionind
Norvaline (ISTD)
Norvalind
Tryptophan
Triptofan

Phenylalanine
Fenilalanind

Isoleucine
Izoleucind

Leucine
Leucind
Lysine
Lizind
Hydroxyproline
Hidroxiprolind

Sarcosine
Sarcozind

Proline
Proling

231 151
0.03 -

1.72 -

3.94 1.96
1.02 1.16
1.40 2.07
8.13 3.20
2.56 11.27
0.46 -

3.35 8.20

(8.25 g/100g) amino acid amounts are found
higher than the Skipjack Tuna fish skin while
the lysine amount is lower. Only the glutamate
amino acid amount is found comparable for
these two kinds of fish skin when the highest
four amino acid ratio of the Skipjack Tuna fish
skin is considered [38].

CONCLUSION

The histological, histochemical and
chemical characterization of Katsuwonus pelamis
(Skipjack Tuna) fish skin was investigated in the
study and following conclusions have been drawn:

a. Katsuwonus pelamis skins are thin and
tough due to their special surface characteristics.

b. It contains less collagen content in com-
parison to hides and skins mostly used in leather
industry.

c. The collagen fibers are orientated in
parallel but opposite to striated muscles differ-
ent than the other hides and skins.

d. The fat and volatile matter contents of
Katsuwonus pelamis skins were found compati-
ble with the other studies, however variable ash
content results were found from the different
types of fish skin.

e. The different amino acid and fatty
acid composition could be mostly related to the
fish skin types.

Fish skins, known as an economic and
valuable by-product of fish industry, could be an

diferitelor caracteristici ale pieilor de peste.
Cantitatile de glicina (19,60 g/100 g) si alanina
(8,25 g/100 g) sunt mai mari decat la pielea de
ton dungat, in timp ce cantitatea de lizind este
mai mica. Numai cantitatea de glutamat este
comparabild pentru aceste doua tipuri de piele
de peste, atunci cand se iau in considerare primii
patru aminoacizi cu cele mai mari cantitati din
pielea de ton dungat [38].

CONCLUZII

Tn acest studiu s-a efectuat caracterizarea
histologica, histochimica si chimica a pielii
de Katsuwonus pelamis (ton dungat), cu
urmatoarele concluzii:

A. Pieile de Katsuwonus pelamis sunt
subtiri si dure datorita caracteristicilor specifice
de suprafata.

b. Acestea contin mai putin colagen, in
comparatie cu pieile utilizate frecvent in industria
de pielarie.

c. Fibrele de colagen sunt orientate paralel,
dar opus muschilor striati, spre deosebire de alte
tipuri de piei.

d. Continutul de grasime si de materii
volatile ale pieilor de Katsuwonus pelamis a fost
compatibil cu celelalte studii, Tnsa continutul de
cenusa a fost variabil, comparativ cu alte tipuri
de piele de peste.

e. Compozitia diferita de aminoacizi si acizi
grasi se datoreaza in mare parte tipurilor diferite
de piele de peste.
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important and new source of raw materials for the
leather industry. Fish industry may provide a huge
capacity for the production of alternative leather
products, considering the difficulty of leather
industry in finding raw material due to scarcity of
sources. Besides, converting an organic waste to a
high added value product has a great importance
from the economical point of view.

The information on histological,
histochemical and chemical structure of fish
skins provided by this study is essential to design
special production recipes for utilization of this
special by-product in different industrial areas
like leather manufacturing. Thus, manufacturing
of luxury products from different kinds of
fish skins and increasing the market share of
fish leathers in exotic leathers section will be
possible.
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EVENIMENTE INTERNE SI INTERNATIONALE

FOLLOW-UP OF THE 6TH EDITION OF THE INTERNATIONAL CONFERENCE ON ADVANCED
MATERIALS AND SYSTEMS (ICAMS 2016)
20-22 OCTOBER 2016, BUCHAREST

PREZENTAREA CELEI DE-A SASEA EDITII A CONFERINTEI INTERNATIONALE
A MATERIALELOR $I SISTEMELOR AVANSATE (ICAMS 2016)
20-22 OCTOMBRIE 2016, BUCURESTI

The International Conference on
Advanced Materials and Systems has become
a traditional multi- and inter-disciplinary event
that facilitates the exchange of knowledge in the
area of advanced experimental or computational
environmental technologies to structurally
characterize  materials and technological
systems.

The sixth edition of ICAMS Conference was
held on October 20t*-22"Y, 2016, at Capital Plaza
Hotel, Bucharest, featuring in total 98 scientific
papers from 240 authors and co-authors from 12
countries (Austria, Bangladesh, Bulgaria, China,
Greece, India, Italy, Lithuania, Portugal, Turkey,
Ukraine and Romania).

W //
f ( '.’r'.( 222

Conferinta Internationala a Materialelor
si Sistemelor Avansate a devenit un eveniment
multi- si inter-disciplinar traditional care
faciliteaza schimbul de cunostinte in domeniul
tehnologiilor ecologice avansate experimentale
sau computationale pentru caracterizarea
materialelor si sistemelor tehnologice la nivel
structural.

A sasea editie a Conferintei ICAMS a avut
loc in perioada 20-22 octombrie 2016 la Hotelul
Capital Plaza, Bucuresti, unde s-au prezentat in
total 98 de lucrari stiintifice de la 240 de autori
si co-autori din 12 tari (Austria, Bangladesh,
Bulgaria, China, Grecia, India, Italia, Lituania,
Portugalia, Turcia, Ucraina si Romania).
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The two plenary presentations raised
the interest of the participants through their
importance and high degree of innovation. Thus,
the presentation of Prof. Dr. Sandra Carvalho,
from the University of Minho, Portugal, entitled
“Thin Films as Electrodes for Biosensors”
addressed the development of multifunctional
antibacterial coatings applied onto polymeric
substrates to make biosensors with medical
applications, fits in the topical thematic of
smart materials. Mrs. Petya Gancheva, Expert
in International Programs and Projects at the
Ruse Chamber of Commerce and Industry
of Bulgaria, illustrated, in her presentation
entitled “Responsible Research and Innovation
- A Concept Shaping the New Understanding of
Science and Technology Development”, the need
to involve society in the decision-making process
regarding research and innovation directions for
its sustainable and inclusive development. The
presentation is based on the European project
Responsible Research and Innovation Tools (RRI
Tools), whose objective is to develop training
and dissemination tools regarding responsible
research and innovation that contribute to
aligning research results with the needs of
society, also an issue of interest in the European
Horizon 2020 program.

Cele doua prezentdri in plen au suscitat
interesul participantilor prin importanta lor si
gradul ridicat de inovare. Astfel, prezentarea
Prof. Dr. Sandra Carvalho, de la Universitatea
Minho din Portugalia, intitulatda “Thin Films as
Electrodes for Biosensors” a abordat dezvoltarea
unor pelicule multifunctionale antibacteriene
aplicate pe substrat polimeric pentru realizarea
biosenzorilor utilizati in domeniul medical,
inscriindu-se in tematica de actualitate a
materialelor inteligente. De asemenea, doamna
Petya Gancheva, expert in programe si proiecte
internationale in cadrul Camerei de Comert
si Industrie din Ruse, Bulgaria, a ilustrat, in
prezentarea intitulatd “Responsible Research
and Innovation - A Concept Shaping the New
Understanding of Science and Technology
Development”, nevoia de a implica societatea in
deciziile privind directiile de cercetare si inovare
in vederea dezvoltarii sustenabile si incluzive
a acesteia. Prezentarea are la baza proiectul
european Responsible Research and Innovation
Tools (RRI Tools), care are ca obiectiv dezvoltarea
unor instrumente de formare si diseminare
privind cercetarea si inovarea responsabile care
sa contribuie la alinierea rezultatelor cercetarii
cu valorile si nevoile societdtii, numarandu-se,
de asemenea printre problemele de interes in
programul european Horizon 2020.

Participants also had the opportunity of
assisting to presentations of two of the most
prestigious events in the leather and footwear
field, namely a follow-up of the 2016 edition
of Simac Tanning Tech fair for state-of-the-art
leather and footwear manufacturing systems
and technologies, held by Dr. Maria Furfaro from
ASSOMAC, ltaly, and an invitation to the XXXIV
IULTCS Congress to be held in 2017 in India, from
Dr. Sengoda Gounder Rajamani, Chair of the

Tot in plen, participantii au avut ocazia
de a asista la prezentarea unora dintre cele mai
prestigioase evenimente din domeniul pielariei si
incaltamintei, si anume prezentarea doamnei Dr.
Maria Furfaro de la ASSOMAC, ltalia, referitoare
la editia din 2016 a targului de sisteme si
tehnologii de ultima ora pentru prelucrarea
pielii si fabricarea incaltamintei, Simac Tanning
Tech, precum si invitatia lansata de Dr. Sengoda
Gounder Rajamani, Presedintele comisiei Asian
International Union of Environment (AIUE) din
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Asian International Union of Environment (AIUE)
Commission.

The program of this year’s edition included
six thematic sessions of oral presentations, each
section being chaired by one national and one
international expert in the respective areas,
and six poster sessions (Advanced Materials,
Innovative Technologies, Cultural Heritage,
Industrial Ecology & Circular Economy, Economics,
Management & Marketing, Biomaterials).

India la cel de-al XXXIV-lea Congres IULTCS care
va fi organizat in India in 2017.

Programul editiei din acest an a cuprins
sase sesiuni tematice de prezentari orale, fiecare
sectiune fiind prezidata de cate un specialist
national si unul international Tn domeniile
respective, si sase sesiuni de postere (Materiale
avansate, Tehnologii inovatoare, Patrimoniu
cultural, Ecologie industriala si economie

circulara, Economie, Management si Marketing,
Biomateriale).

g“\\
Participants in  the International
Conference ICAMS had the opportunity to
attend three workshops held on the second
day of the conference. The workshop dedicated
to ERASMUS+ projects presented the aim,
objectives and results of Knowledge4Foot
and Fit to Comfort projects focusing on
transferring research and innovation to footwear
manufacturing and introduced a new project,
“Manager in an Efficient and Innovative Leather
Company - LEAMAN”. The second workshop
focused on results obtained in the ongoing
NANO_SAFE_LEATHER project, whose aim is
to study the effect of applying materials with
advanced functions for leather surface finishing

on human health and the environment.

Participantii la Conferinta Internationala
ICAMS au avut oportunitatea de a asista
la trei workshopuri organizate in cea de a
doua zi a conferintei. In cadrul workshopului
dedicat proiectelor ERASMUS+ s-au prezentat
scopul, obiectivele si rezultatele proiectelor
Knowledge4Foot si Fit to Comfort, cu accentul
pe transferul cercetarii si inovarii in procesul de
fabricare a incaltamintei si s-a prezentat un nou
proiect, “Manager in an Efficient and Innovative
Leather Company - LEAMAN”. Al doilea workshop
s-a concentrat pe rezultatele obtinute pana in
prezent in proiectul NANO_SAFE_LEATHER, al
carui scop este studierea impactului aplicarii
materialelor cu functii avansate la finisarea
suprafetei pieii asupra sanatatii umane si
mediului.
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This year’s Conference also served as
an excellent setting for celebrating “65 years
of scientific research on textiles and leather”,
an anniversary workshop presenting the
main achievements in the textile and leather
processing field thatended with asmall ceremony
of awarding plaques to former and current
directors and notable employees of INCDTP-ICPI,
as well as to partners and collaborators.

Recognition and celebrations continued
with awards for the best oral and poster
presentations by young scientists (aged under
35), selected by a special committee and
sponsored by CHEMSPEED.

The sixth edition of ICAMS was one of the
most important biennial meetings dedicated
to research, development and innovation and
has constantly offered the latest advances to
the 157 top delegates and specialists, as well as
associated events, such as: networking events,
visits to laboratories and research departments,
technical-scientific exhibition.

The Proceedings of the current edition
(ICAMS 2016) is published by CERTEX under ISSN
2068-0783; the volume contains 95 full papers
in English, 600 pages, and was submitted for
indexing in databases such as SCOPUS, Chemical
Abstracts Service, Web of Science and other
international databases.

Editia din acest an a Conferintei a
reprezentat o ocazie excelenta de a sarbatori 65
de ani de cercetare stiintificd in domeniul textile-
pieldrie” in cadrul unui workshop aniversar
in care s-au prezentat principalele realizari in
domeniul prelucrarii textilelor si pielii si la finalul
caruia a avut loc o ceremonie de acordare a
unor plachete fostilor si actualilor directori ai
Sucursalei ICPI, precum si celor mai importanti
parteneri si colaboratori.

Conferinta a continuat cu premii acordate
pentru cea mai buna prezentare orala si cea mai
buna prezentare poster ale tinerilor cercetatori
(sub 35 de ani), alesi de catre o comisie speciald,
sub sponsorizarea oferita de CHEMSPEED.

Editia a sasea a conferintei ICAMS a
constituit una dintre cele mai importante
reuniuni bienale dedicata cercetarii, dezvoltarii
si inovarii si a oferit Tn mod constant o agenda
de ultima ora celor 157 de delegati si specialisti
de Tnalt nivel, precum si evenimente asociate
ca: evenimente de cautare de parteneri, vizite
in laboratoare si departamente de cercetare,
expozitie tehnico-stiintifica.

Volumul editiei prezente (ICAMS 2016)
este publicat de editura CERTEX, sub ISSN 2068-
0783, contine 95 lucrari in extenso in limba
engleza, are 600 de pagini si a fost transmis
spre indexare in baze de date precum SCOPUS,
Chemical Abstracts Service, Web of Science si
alte baze de date internationale.
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THE 4TH INTERNATIONAL LEATHER ENGINEERING CONGRESS - IAFLI 2017
OCTOBER 19-20, 2017, IZMIR, TURKEY

AL 4-LEA CONGRES INTERNATIONAL AL INGINERIEI PIEII - IAFLI 2017
19-20 OCTOMBRIE 2017, 1IZMIR, TURCIA

Ji

~JAFL] 2017

The 4° [nternational

“— " Leather Engineering Congress

The 4™ Leather Engineering Congress
(IAFLI 2017) will be held on 19-20 October
2017 in izmir, a perfect platform to discuss the
“Innovative Aspects for Leather Industry”.

While the recent advances in product
development and technology has changed
our lives, the leather as the oldest dress of
mankind has also been changed into an article
designed by fashion and high technology. The
aspects of current perspective push us to create
advanced and functional leather materials with
the collective work of different branches of
science and industry. Remarkable developments
on tanning-processing technology, machinery,
chemicals, environmental management of the
waste and wastewaters, leather design and
fashion have been achieved so far. However, we
all know that there is still a long way ahead to
go through many challenges related with the
technology, environment and competition with
other sectors. To achieve this, the exchange of
new ideas and to increase the awareness and
knowledge on recent developments both in
theoretical and practical points of leather making
are crucial.

Submission of Abstracts & Pre-registration
Form is open until May 12th, 2017.

More information: http://www.iafli.ege.edu.tr

Cel de-al 4-lea Congres International
al Ingineriei Pielii (IAFLI 2017) va avea loc in
perioada 19-20 octombrie 2017 in Izmir, fiind
un cadru excelent pentru a discuta , Aspecte
inovatoare pentru industria de pielarie”.

Progresele recente in dezvoltarea de
produse si tehnologii ne-au schimbat viata,
iar pielea, cel mai vechi material pentru
imbracaminte, s-a transformat, de asemenea,
intr-un articol influentat de moda si de tehnologia
de varf. Aspectele legate de perspectiva actuala
ne motiveaza sa cream piei cu proprietdti
avansate si functionale, combinand diferitele
ramuri ale stiintei si industriei. Pana in prezent
s-au realizat progrese remarcabile privind
tehnologia de tabacire, utilajele, produsele
chimice, gestionarea deseurilor si a apelor
uzate, designul si moda articolelor din piele.
Cu toate acestea, stim cu totii ca mai exista
multe provocari legate de tehnologie, mediu si
concurenta cu alte sectoare. Pentru a le depasi,
sunt importante schimbul de idei noi, cresterea
gradului de constientizare si dobandirea
cunostintelor cu privire la evolutiile recente, din
perspectiva teoreticd si practica, in domeniul
fabricarii pielii.

Termenul limitda pentru trimiterea
rezumatelor si a formularelor de pre-inregistrare
este 12 mai 2017.

Mai multe informatii: http://www.iafli.ege.edu.tr
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“INNOVATIVE SOLUTIONS FOR SUSTAINABLE DEVELOPMENT OF TEXTILES AND
LEATHER INDUSTRY” INTERNATIONAL SCIENTIFIC CONFERENCE
MAY 26-27, 2017, ORADEA, ROMANIA

CONFERINTA STIINTIFICA INTERNATIONALA ,,SOLUTII INOVATOARE PENTRU
DEZVOLTAREA SUSTENABILA A INDUSTRIEI DE TEXTILE SI PIELARIE”
26-27 MAI 2017, ORADEA, ROMANIA

The Department of Engineering and
Industrial Management in Textiles and
Leatherwork from University of Oradea,
Romania organizes the International Conference
“Innovative  solutions  for  sustainable
development of textiles and leather industry”
on May 26% and 27, 2017, in Oradea, Romania.

The deadline for submission of the
abstracts and full papers: 7.04.2017.

More information: http.//textile.webhost.
uoradea.ro/Conferinta/2017/index.htm|

Departamentul de Textile-Pielarie si
Management Industrial al Universitatii din
Oradea, Romania organizeazd Conferinta
Internationald ,Solutii inovatoare pentru
dezvoltarea sustenabila a industriei de textile si
pielarie” in perioada 26-27 mai 2017, la Oradea.

Termenul limita pentru trimiterea

rezumatelor si a lucrarilor integrale: 7.04.2017.

Mai multe informatii: http://textile.webhost.
uoradea.ro/Conferinta/2017/index.html
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INSTRUCTIONS TO AUTHORS

Presentation of papers

The scientific papers should be presented for publishing in Romanian and English by the
Romanian authors, and in English by the foreign authors.

The text of the article should be clear and precise, as short as possible to make it
understandable. As a rule, the paper should not contain more than fifteen pages,
including figures, drawings and tables. The paper should be divided into heads and
chapters in a logical sequence. Decimal classification is recommended. Manuscripts
must meet high scientific and technical standards. All manuscripts must be typewritten
using MS Office facilities, single spaced on white A4 standard paper (210 x 297 mm) in
11-point Times New Roman (TNR) font. Please note that the content of the articles is
the sole responsibility of the authors.

Format. Title. Title (Centered, 12 pt.TNR font) should be short and informative. It
should describe the contents fully but concisely without the use of abbreviations.

Authors. The complete, unabbreviated names should be given (Centered, font TNR
10), along with the affiliation (institution), city, country and email address (Centered, 9
pt.TNR font). The author to whom the correspondence should be addressed should be
indicated, as well as email and full postal address.

Abstract: A brief abstract of no more than 200-250 words must accompany each
manuscript (8 pt. TNR font). The abstract should describe the content and results of the
paper.

Keywords. Authors should give 3-5 keywords.

Text. Introduction. Should include the aims of the study and results from previous
notable studies.

Materials and Methods. Experimental methods should be described clearly and
briefly.

Results and Discussions. This section may be separated into two parts. Unnecessary
repetition should be avoided.

Conclusions. The general results of the research are discussed in this section.
Acknowledgements. Should be as short as possible.

References. Must be numbered in the paper, and listed in the order in which they
appear.

Diagrams, Figures and Photographs should be constructed so as to be easy to
understand and should be named “Figures”; their titles should be given below the
Figure itself. The figures should be placed immediately near (after or before) the
reference that is being made to them in the text. Figures should be referred to by
numbers, and not by the expressions ,,below” or ,above”. The number of figures should
be kept to minimum (maximum 10 figures per paper).

Tables. Should be numbered consecutively throughout the paper. Their titles must be
centered at the top of the tables (12 pt. TNR font). The tables text should be 9 pt. TNR
font. Their dimensions should correspond to the format of the Journal page. Tables will
hold only the horizontal lines defining the row heading and the final table line. The
tables should be placed immediately near (after or before) the reference that is being
made to them in the text. Tables should be referred to by numbers, and not by the
expressions ,below” or ,above”. The measure units (expressed in International
Measuring Systems) must be explicitly presented.

Formulas, Equations and Chemical Reactions should be numbered by Arabic numbers
in round brackets, in order of appearance, and should be centered. The literal part of
formulas should be in Italics. Formulas should be referred to by Arabic numbers in
round brackets.

Nomenclature. Should be adequate and consistent throughout the paper, should
conform as much as possible to the rules for Chemistry nomenclature. Itis preferable to
use the name of the substances instead of the chemical formulasin the text.

References should be numbered consecutively throughout the paper in order of
citation in square brackets; the references should list recent literature also. Footnotes
are not allowed. If the cited literature is in other language than English, the English
translation of the title should be provided, followed by the original language in round
brackets. Example: Handbook of Chemical Engineer (in Romanian), vol. 2, Technical
Press, Bucharest, 1951, 87.

Citation of journal articles: all authors' names (surname, name initials), abbreviated
journal title, article title,year, volume number, issue number, full page reference. Ex:
Helissey, P., Giorgi—Renault, S., RenaultJ., Chem. Pharm. Bull., 1989, 37,9, 2413-2425.
In case the reference is not cited in original, the author(s) should also list the original
paper that has been consulted.

Citation of texts from books: authors' full name and name (initials), title of the book,
issue number in Arabic numbers, publishing house, editors name (if present), city
where the book has been published, year of publication, the page(s) containing the
textthat has been cited.

Citation of patents: all authors' names (surname, name initials), or company's name,
country and patent number, date of issuance.

Manuscripts should be submitted in electronic format by email to the following
address:

Dr. Viorica DESELNICU, Editor-in-chief

INCDTP - Leather and Footwear Research Institute (ICPI)

93 lon Minulescu Street, code 030215, Bucharest, Romania
Phone: +4021-323.50.60; Fax: +4021-323.52.80.

E-mail: jlfjournal@gmail.com

INSTRUCTIUNI PENTRU AUTORI

Prezentarea lucrarilor

Lucrarile stiintifice se vor prezenta redactiei spre publicare in limba romand si in limba
engleza de cdtre autorii romani, siin limba engleza de catre autorii straini.

Continutul lucrarii trebuie sa fie clar si cat mai concis posibil. Articolele nu vor depasi 15
pagini, inclusiv figurile si tabelele. Lucrarea va fi impdrtita in paragrafe si capitole intr-o
succesiune logicd. Este recomandatd clasificarea zecimald. Articolele vor intruni un inalt
standard stiintific si tehnic. Toate manuscrisele vor fi editate utilizand facilitatile MS Office
(Word '97 sau ulterioare) pe hartie albd A4 standard (210 x 297 mm) cu font Times New
Roman (TNR) 11, spatiere la un rand. Continutul articolelor este responsabilitatea
autorilor.

Formatul lucrdrilor. Titlu. Titlul trebuie sd descrie concis continutul lucrarii fara a folosi
abrevieri. Titlul va ficentrat, font TNR 12.

Autori. Se prefera numele complet al autorilor (Centrat, font TNR 10), impreund cu
afilierea (institutia), orasul, tara si adresa de email (Centrat, font TNR 9). Se va indica
autorul pentru corespondentd cu adresa completa.

Rezumat: Un rezumat de 200-250 cuvinte va insoti lucrarea (font TNR 8). Rezumatul
trebuie sd descrie continutul lucrdrii si rezultatele obtinute.

Cuvinte cheie. Se vor prezenta 3-5 cuvinte cheie.

Textul lucrdrilor. Introducere. Va include obiectivele studiului si rezultatele studiilor
relevante anterioare.

Materiale si Metode. Metodele experimentale vor fidescrise clar si pe scurt.

Rezultate si Discutii. Aceasta sectiune poate fi separata in doua parti. Se vor evita
repetitiile care nu sunt necesare.

Concluzii. n aceast3 sectiune vor fi discutate rezultatele generale ale cercetarii.
Multumiri. Vor fi cat mai scurte posibil.

Bibliografie. Referintele bibliografice vor fi numerotate in lucrare si listate in ordinea in
care aparin text.

Diagrame, figuri si fotografii. Vor fi construite in asa fel incat sa fie usor de inteles si vor fi
denumite ,Figuri”; denumirea lor va fi datd sub figura propriu-zisa. Ele vor fi plasate
imediat Iangd (inainte sau dupa) referirea care se face la ele in text. Referirile la figuri se vor
face prin numere, nu prin cuvintele ,mai sus” sau ,,mai jos”. Numarul figurilor sa fie cel

strict necesar (maxim 10).
Tabele. Vor fi numerotate in continuare cu cifre arabe. Fiecare va avea un titlu, centrat

deasupra tabelului (TNR 11). Textul tabelului va respecta fontul TNR 9. Dimensiunile
tabelelor trebuie sa corespunda formatului revistei. Tabelele vor prezenta numai liniile
orizontale ce delimiteaza capul de tabel si sfarsitul tabelului. Tabelele vor fi plasate imediat
ldngad (inainte sau dupa) referirea care se face la ele in text. Referirile la tabele se vor face
prin numere, nu prin cuvintele ,,mai sus” sau ,mai jos”. Unitatile de masura folosite

(exprimate in Sistem International) trebuie prezentate explicit.
Formule, ecuatii si reactii chimice. \Vor fi numerotate cu cifre arabe, in paranteza mica in

ordinea aparitiei, si vor fi plasate centrat. Partea literala a formulelor trebuie sa fie scrisa cu
caractere italice. Referirile din text la formule se pot face prin numere arabe scrise intre

paranteze rotunde.
Nomenclaturd. Trebuie sa fie corespunzatoare si univoca, sa se conformeze pe cat posibil

regulilor pentru nomenclatura in chimie, iar in text este preferabil sa se foloseascd numele

substantelorinloc de formule chimice.

Referinte bibliografice. Vor fi numerotate in continuare, in ordinea citarii, si notate in text
prin cifre corespunzatoare, in paranteze pdtrate; bibliografia va contine si lucrari recent
publicate. Nu este permisa folosirea notelor de subsol. Daca lucrarile citate sunt in alta
limba decat limba engleza, se va oferi titlul in limba engleza, urmat de precizarea limbii
originale in paranteza rotunda. Exemplu: Handbook of Chemical Engineer (in Romanian),
vol. 2, Technical Press, Bucharest, 1951, 87.

Citarea articolelor din reviste: numele tuturor autorilor (nume, initiale prenume), titlul
articolului, titlul abreviat al periodicului, anul aparitiei, numarul volumului, numarul
editiei, paginile de inceput si sfarsit ale articolului. Ex: Helissey, P., Giorgi—Renault, S.,
Renault)., Chem. Pharm. Bull., 1989, 37,9, 2413-2425.

Tn cazul in care referinta nu a fost citati in original, se va indica dupa ea si lucrarea care a
fost consultata.

Citarea textelor din cdrti: numele si prenumele (initiala) autorilor, titlul cartii, numarul
editiei in cifre arabe, editura, numele editorilor (dacad este cazul), localitatea, anul

aparitiei, pagina (sau paginile) la care se face referirea.
Citarea brevetelor: numele tuturor autorilor (nume, initiale prenume), sau firmei, tara si

numarul brevetului, data.
Manuscrisele se vor preda in format electronic la urmdtoarea adresd, prin email:

Dr. Viorica DESELNICU Editor sef
INCDTP - Sucursala Institutul de Cercetare Pieldrie — Incaltdminte (ICPI)

Str. lon Minulescu nr. 93., cod 030215, Bucuresti, Romania, Tel: +4021-323.50.60, Fax:
+4021-323.52.80, E-mail: jIfjournal@gmail.com
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LUCRARE EDITATA CU SPRIJINUL AUTORITATII NATIONALE PENTRU CERCETARE STIINTIFICA SI INOVARE



	Page 1
	Page 1 (1)
	Page 1 (2)
	Page 1 (3)

