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~ In vrtro and In V/\'O .. wr 01 "Iturnr ptouuCts: A cnaHcnge ror mC!rr varU;rUun 
study 01 cl1amomrl~ "',1frrc.1ftiJ (('cuM., LJ Reo.-i_ArtlCle 
Pages 1-12 
Silvia Petronilho, Marcelo Marasctrin, Manuel A Coirrill3, Silvia M. Rocha 

Q. " .. 
Highlights 

~ Scarce [n'orrNlIOn on real hurmn health benefrts of natural products IS avadab\e ~ Several 

heillth benefits have been reported for charromle extracts and M. recullta L ~ The mxlels 

used to evaluate the bIOlogIcal actIVities were classified m VItro and in II/va ~ In Vitro and 

a""ml studies arc vcry promiSing, however Ihelt e.lIenSiOn to human Illais Is essential ~ 

Chamomle-reJated sesquiterpenic COmpQunds seem to be ,nvolved In a network of biological 

effects. 
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were characterIZed by FT·IR, thermomechamoal analySI!:> and MAlO J.. TOF spectromerry .. 

Different form.rlauons were used 10 press one layer particle board ~ It has been shown thaI the 

eXtIadion processes largely allcct the structure and the adhesive propertIes 01 the extracts 

EI Oclerrnl!'JtI n, ~ r In \lluen' ,., eh ''>'" ~ lob,lcco by FT-NIR 
... Pt!clro,>coPV 0"19.oai Research Anicle 
Pages 21~26 
J!3 Duan, Vue Huang, Zuhong U , So Zheng, Oianqian Lr, Yanmei Xiong. Lijun Wu, Shungeng Min 
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26 ~ ... rODUc tlon 01 xymot ana t'tf\a/'Cal ITt HanSCnUfJ polymorpnD. Irom nyaroJVSillol!!o 0 
sunflower <,t'lIKs WII!I anOSl)hanC 1'le Original Research Article 
Pages 160-166 

Mil lourdes Martinez. Sebastlan sanchez, VICente Bravo 

27 ~ 1"lcroW<l>l~ dehydration OllMrNJ crlru" p(lel CUIW.'ilIT Ellect on water Ino all ,,,I{'ntlon 
c:"o~CII!:l<; r.nlo( ,hnnk., "nn I ,:,11" "'" I.;: conton' Qlglnal Research Article 
Pages 1(j7·177 
NeStine Ghanem, Daoued Mihoubl, Nabil Kcchaou, NourhBne Boudhriou3 Mihoubl 

Highlights 

II- The Citrus peel cultivars studied are mandarin, thompson and lemon II- Their microwave 

drying II~ depends on ITfcrO'N'ave p~r levels and on cultivars. ~ The mitial C010fS were 

preselVed al the low rricrowave ~I levels Drying al 100 and 300 W gIVes the IT9Xlrmt wahll 

retention capaCIties .. Microwave elrymg al450 anel 600 W preserves the highest [olal phenole 

contents 

28 fa elf"'~t ot u Ilbt'r IrCdtcu ~ ,In va'ibu 01 _cnts on 01\ 
.1bsofbCnc\ Oi&JInal Research Article 
Pages 178-184 
Jintao Wang, Ylan Zheng , Aiqin 'Nang 

~. "' 1 ," "1-~ J "'~"1',!:,'''' 

Graphical abstract 

' . 

Highlights 

.. Kapok fiber tlealed 'M\h vanouiS solvents can change Ihe oil abSorptIOn capabtllty .. 

NaCI02'tlealc<l kapok fiber shows the highest o~ absorbency .. The removal 01 waxy on kapok 

fiber surface C<ln nol reduce the 011 absorption capacity .. The variation of surface rrorphology 

and crystallinity 01 kapok fiber IS related to its 011 absorbency " The HCI, NaCI02 and water· 

treated kapok liber exhibits beller reusability. 

29 ~ DeveloPlnO ,In ilara-cllmatic zOlunq model to deltmnlnc pO(C!nl lill oroductlon arc.):!/; lor 
r:Olstor bean (RICinUS comm:JnlS L ) OiglnalRescarch Aftic:1e 
Pages 185-un 
5 i"",a L Falasca. Ana C Ulberich, Etiana Ulberich 

Graphical abstract 

-,.,, """ = , , 
I 

Highlights 

I P.....,_· 

.. ArgentJrle agroelimatic aptltude was delined based on Castorbean biochrral ic needs .. 

Optingl, very suitable, surtable, marginal and rlOt apt areas were defined and mapped .. 

CUltIVatiOn nol adVISable In opluml and velY suitable castelO areas 01 Argentina . .. II can be 

cultrvaled in $ubhumid areas classified as sortable" 2 and 3 . .. COrf1)lcrrentary irrigatIOn Is nol 

recorrwnended lor this energy crop 
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tobacco during the agarerte prodllCtlon .. Feasible onbne prediction of chemcal constrtuents 

01 tobacco .. PLS rrode~ng on the 500 sal11'les 01 tobacco fromdlfferenl cult1ll8bOn locatIOns 

in Southwest China . • Fitst apply 10 deterlTinatron of heavy metals in tobacco 

6 lEi lnllu.t'nctls 01 planl den§!ty on the secd Ylcld .ilml 011 conlent 01 WIn!!!r ollsenG rape 
Bmsslc.l n,1pus l.) OiglnaJ Research Arlicle 

Pages 27-32 
ShuJle Zhang. Xing lIElO, Chunlei Zhang, HU8Jun Xu 

r- IeIc ',,"'ence n)~~ 

Highlights 

.. ~ o~ content o f rMln raceme higher than branch raceme about 1% ... Seed 011 content 

was Increased WIth the plant densilles . ... The 1000 seed weight of main raceme much higher 

than branch raceme ... Piant density mainly affeGlS on branch raceme and less on main 

fllceme 

7 ..J E;I K,'-\" :.un .t,;.CUMI ':'UUW J:, d i'\e:,oufce n;" :'U!>WHl,II)11; CICmaU.'IIlim. ami CIChl!;,'", 
-Chemt'>uy , E!<tr.lctllll)s Lrgnl~ H~mJcel(ulo.,.~s ~nd Cellulose (:?010) ElseVIer ?eli p;:: 
I .. PI 0"'1> n.4 u C1.?'\d 

Pagos 33-34 
Bogdan Manan Tcfanica 

n 
.~ 

8 e r·le. ':"1 :I)tO'fpa<' 101'\ of e5~ntlal 0 I (II Arr~m,sfa nsnsc/l,m,r;2 Krn~ch from Tlbet,ln 
platoau 
Prlges 35.38 
Z.H. Shang , Y. Hou, R.J. long 

l~ ,~. 

Highlights 

~ We analysis Ihe cherrical composition of the essenlial 0!1 01 Attemlsia manschanfca Kraseh 

~ GC-M$ rrethod was used in identlfymg 01 chemcal cOfl1Xlund. ~ We oo~ale 30 others 

spedes of ArtefTlls;a With A nanschamciJ ~ A. oofJSChamC8 hilS speclil l compound 01 rredlClne 

raw in !lS essentJal oil 

9 8 Evaluation 01 or.bolua.lnl activity of dilute ,ICI.1 hydrolvs,1\O ell whl!'u strnw dun1\g )(Vlo<oe 
pro~J1 :!'e-' O"lgll'I:Il Resoorch Article 
Pages Jg·44 

Ozlem Akpinar, Serdal Silbanci. Okan levent. l\bduNahl! Sayastan 

I , , .... ~ , 

Highlights 

~ Wheat slrawwas used lor the plOduCllOn 01 xylose and phenolic corfllOunds. ~ The 

production condrllons of IrVlose and phenohc corrpounds wele opbrnzed. ~ The Yield 01 sugar 

and soluble phenolics wele depertdent on operatonal conditions .. The optirT1Jm reactIOn 

oondibons 'oYI:re <I 7% acid concentration, 120 ~C and 45 rT1in 

10 c.; S PreP.lr.lllan Jnd C"Olr.lCIC:l~;aIIOn of cempo'>l l o,> frpm l;t.'Irch Jnd ~ugar COlne 
flnro.; O"I9'nal ReseOllch Article 
Pages 4S.S4 

Wilham N GiHillan, Danny M,T Nguyen, Peter A Sopade, Wilham O.S Doherty 

~. -. 
Hlghllghts 

~ CO"ll~tes of two types of starch Wlth rn!led sugar cane libres were prepared ~ cast and 

hot-pressed methods compared. ~ Hot·pressed starch films have twice as rT1Jch crystals than 

cast stalch films ~ Addition of bagasse libre to both starch types reduced moisture uptake by 

30% ~ AddItion ot 5 'M"I& fibre increased the tensile strength and Voung·s modulus 

11 e uutt. .. allon 01 pme,lPPII! lear \VaSle tor pl;JSIIC retnlOrc.t'mom 1, A novel OXlr.IClIon 
mel/IOO lor hOlt PIn(!.lpple l.:oal tthor Qlglnal Research Article 
P;.gos 55..t1J 
Nanthaya Kengkhetkit, Tav.eechal Anornsakchai 

[; "~r K y.. ~ .'O~ .. 

Grnphlcal abstract 
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~ A SImple and novel ~thod to produce pineapple leaf fiber (PALF) ... The method provides 

high YIeld and Ime and hIgh quality shan fibers for plastic reinforcemenl ... The method is 
potClnbalty scalable ... PP·PAlF oo~ites dISplay high modulus and strength 

12 Ei uJmma Irra'U,1I00 SOOlum .ltymi!tC! lI'Iou;::eo mOOU13tU;ln 01 pnO!'lpnOenOlp'ln.I' .. a:~ 

" 

" 

c<lrnoxvl.,s(! and productIon (If (!<; 1:1:11011 .::Inc c, : r.tl conmm or 
I 'l"'~ l>iginal Research Altice 
PiJlles 62·68 
Mohd IcIrees, Shalla NaSIr, M Naeem, Tariq PJtab, M MaSTOO! A Khan, MOlnuddln, Lalit 
Varshney 

GraphIcal abstract 
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Highlights 

.. Gar'lYT'O Iffadiau~d sodium algmale enhanced PEP carbo)(ylase activity ... Irradia ted sodium 

algmate showed growth prorroting activIty, to Irradiated $OdIum alginate at 60 rrg L -I enhanced 

the essential 011 productIOn and crt.ral contenl 

Pmtl~ul;lIe composite bd","eo on coconut IIber ano castor ell pOiyurethanc ,ldileslvc An 
eIIICIt"'; producT ()igillill ResearchArlicle 

Pages 60.75 
Juliano FloreRi, Diego Ooml.etb Curlolo, Nubia G , Barreto, Holrmr Savastano Jr , Elma Mana de 
Jesus Agnolo" Pallone, Ryan Johnson 

r. I ' . 

Highlights 

to PaftJOleboards 01 coconut fiber to Particleboards WIth agIo industrial waSles and castor 

oil·based adhesive to Durability or particleboards 

9 n ~i ,.., ,t,,.. 'mh";" '':!, , In v ", ... "t" -. "nle "t ,." ... ,',,/, ',....,,' ... ~ 

;~t":.:: =:;:- -: : ;1" ,." c- :;~~~ ... :..=:~ ()i!]rra"Resear~h ~Ie -
Pages 76-80 
Sandeep Kumar Verma. Gunce Sahm, 8uhara Yuc;esan, Isma~ Eker, Nev;n Sahbaz, 5009UI 
G urel, EkremGurel 

[. 

Highlights 

to An effectlYe protocol for direct somalLC errbryogenesLS was developed to TDl alone at 0 5 

0/ 1 a rrgll was rrore effec;tlYe for somatic embryo Induction to 1M was more effeCtIve than NAA 

or 18A lor somatic errbryogenesis. to Combination of low IAA and high TDZ was more effecllve 

for somatic erttnYO!Ienesis. ... Planuet deve!oprmn! was achieved after culturing on 

half.sllengttr MSO rredlum 

15 fl Antloxld;m! ;tCII ,ty ane pt1yslco..chemrca! I=ropcrtl')S ~f Tun, lal'l grewn pomtlgr.'!no'lt~ 
(Punlca gr.lfMlum L 1 culn .. a,.. ()lglnaJ Research AJ1lc:1e 
Pages 81·89 
Faten Zaouay, Pedro Mena, CnSlina Garcia,Vlguera, Messaoud Mars 

817120 12 2: 10 PM 
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Pages 122·128 
Meenil K CherUYatiluf, A.R Stvu, N,S Pradeep. T DennIS Thomas 

22 F n. Of '10( on IILlf. n 'I 1'I'~mf' .. t Original Research Article 
Pages 129- 1 J!j 
He&-Ock Boo, Sung·JIIl Hwang, Chun·51k Bae, Su·Hyun Park, Buk·Gu Heo, Shela Gonnstem 

•• 

Graph ical abstract 

! • 1-

_Jhh I 

•• ! 

r? .J li l 

• I 1 .. 1 
. Ia.. IU. 

Highlights 

... PIgment properties from natural plants, .... tuch ilre used as an IrTlJOrtant alternalNe to 

synthetIC colors, wore clCamned .. Polyphenols were lrom 11 0<1 ~g/rTI to l' ~glrri WIth the 

hlQhe51 for oman peal ami the lowest lor Chrneseloxglove pigmlnrs . ... AIlool(ldanl actIVity 

vaned from8910 18% With conelabon between poIyphenols, flavonoids and their antioxidant 

actIVity ... High anlllTiCfobral adNflles shov.ed purple aweel potillO, rT'I.Ilberry. grape peel ilnd 

blue g3rdtml<t ... Plant crops with adJYe functIOnal corrponents can be used as clCcetlent 

rmtertals lor natural cosmebcs and food supplements. 

23 EI E.~tl{·mel.,. 101'1'111 1(1 C ";11.,. 1 .... Irm ror< 111/lt" '" 01 ",e\hy l le\luhl ,jle frol 
!ill ....... "" Orign'llll Re:!lellrcn Ar~cle 
Pages 136·144 
Uncal Pcng, lu lin, Hulll 

Highlights 

... Extremely low sulfuric acid catatytlc system was lound to 00 a prOlnSlng strategy ... All 

avadabte lunellc O'Ddel on the synthesis of methyl \eIIuhnale was developed ... SIde reaction on 

methanol dehydratIOn nto undeSll'ed dlmelhyf ether was slrghl ... The catalyst system had a 

relatIVely less OOfro5lYe to eqUI~f\t as solid acid ... The catalytic strategy IS ~Ie, efficent, 

econorracal and elwlronrnentaR.,. ben,gn 

e ,'" r, , .... , 
~:~~ '- :~= ~!:D ~":~! .~. OrlginalReseatchArticle 
Pages 145· 1.50 
Joao Messlas dos Santos, Luil sergIO Costa Duarte F,lho, Marina Lyra Sonano, Paulo Pedro dOl 
SllYa, IJelber Xavier NasclrT"!Cnto, Geraldo YerlsslJTlO de Souza Barbosa, Adriana RCls Todaro, 
Cicero Eduardo Rarrolho Nato, Cicero Almeida 

Q 

Highlights 

... The chance of findlflg tv.o IndIViduals Wllh the sarne genotype III a populallon IS almost zelo 

... The genetIC slmrlanty of Ihe pnnClple genltars 01 SI.Igareane Irom RIDESA IS low ... The 

O'Optrty of the combinatJOn pairs reached a generic snTiJarrty between 0.17 and 0 45 ... Itwas 

ObselVed thaI no group of genrtO's Il't paltlCular stood out. 

25 r r;;;t 8,or,1\1on31 QIYCOI dlClilar<- ,1'" dietary 10lCinS V'-'I'lOlJS bIOEhlt:a~ 01 sucrase oClo,no. ' 
,lgam,.,t 't'P!<loP'''r Origmal Research Article 
Pages I!H · tS9 
Opender Koul , Gurmeel Singh, RaJWinder Singh. Arlshu Middha, Suresh Walia, Paraj Shukla, 
VK. Kaul 

r; - ,", • 

HIghlights 

... This IS IIrst &tudy to determne efficacy of glycol die-SIers as blOrational effed:Ne co~unds 

lor lePIdopteran larv .. e ... C-8 cofl'4>Ounds are I1"OSt actIVe ... The coflllOunds are dlClaty 

phySIological IDlCms when adrnntSteroo In feeding ~ These ecolriendly coflllOunds could lead 

to the dovelopment of new class 01 bioralionallnsect lCldes . ... They may also lead 10 biocidal 

fo rmulal lons In corntMalion with o thor natural produCls 
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30 Ei ~!3t!S!lCill opum'2auon for tne proauCllon Olllcncna!>c o\' Il m.'WI,IISOialtlO daell/u 
IIcnl!nrform's UEB CF In sOIl'd !>t<ite lermemtalloll USing pea pom;'!c!:' aoo; a novel <;01 
',"" _ O1glnal Research Article 

Pages '92-198 
Fatma ehaa!!, Arnel KaITDun, Fatma Bhin, Mania Blibech, Raoudha Enouze·Ghorbel, Scma 
Ellouz.chaabouni 

Highlights 

... This researdl fOOJsed on the SSF by pea porroce fOI lichenase produdlOn by a nev.1y 

isolated Bacillus suain . .. The optirnJm condltion& wele attamed from Ihc design of experj~nt 

vIa Ooehlert design . ... They were cultrvatiol'l time (64 hI. US rabo (4 lri/gs), Inoculum volume 

(O,S m, a • 107 CFUJm) and culture terrpefshJfe (44 "C) ... OUI fesuttsconlf!bule new 

knOY.iedge towards the alternatIVe use of pea pO!'l"llH:e as a cheap substrate In fermentation 

processes for the plooudion 01 mduSll!al enzymes 

31 EI Moroll()-QuanutoltiVe and QUalllallVc 1t<l1ts 01 A, 'ell mont.'1II3 L Wild ilc(:csMOn!l 01 
""n, , Qfglr<al Research Article 

Pages 199·203 
NICOla Aiello, Renilto BonterTl'O, Ciirla Vender, Valentina Ferretti, Gtlbbriclla Innocenl i, Slefano 
Dall'Act!ua 

I " ',Il-a '(,1('11 '.',' 

Highlights 

.. Wi ld arn1ca accessions 'oWre morphologically anci phytOChemically analyzed • Kru6kall­

WiI!lis' test, peA and cluster analysis were performed 10 eslirrole dirrerences between 

aceesslons. .. Some aCGesslons resulted mole developed by a morphological poin t of view, • 

Large differences emerged in the active principles content 

32 El 1" ollel <lr In 01 ratene'S ,in Y,ll 'lion 01 \111m m w/(o "nUOlrild,,"1 propanll 
trom rlpenco lrun waste! 01 Ar(.>til carecnll- A pranlatlon crop 01 agrtHnoustr. ' 
1m ponaflCc Oiglnal Research Article 
Pages 204-209 
Mahesh Kurrar, Utkarsh Ravinclra Moon, Admpunya Mllra 

~ I 

Highlights 

• A rapid r~erse phase-thm layer ehrolTl<ltography (RP-TLC} based technique was validated 

and used ror separation of carotenes from pericarp waste of Areca catechU .. Solrti phase 

extraction was successfuUy used for quick lsolallon of p,carotene fromthe tolal carotene mure 

01 A, catechu . .. Promstng antioX'!danl capaCIties of the carotenes Isolated Irom fruit (pencarp) 

waste of A. catechu were demonstrated using DPPH. FRAP, ABT S and DNA, nICking assays 

33 8 l.nt!mIC,'1 ana iut!mt!nlal compo~,uon 01 Dig DIUQ!>tem as anCCl(lo 0)' ccorypo ano 
plilntlng lOCatIon .110ng the ptt!Clpll,llron grad. 'ni 01 :hl' Gre,n 

, , .... Oiglnal Research Article 

P89C$ 210-218 
Ke Zhang, loretta Johnson. Richart! Nelson, Wenqlao Yuan, ZhlJlan Pel, Oonghal Wang 

r.. <t.". I It """ IK' 

HIghlights 

• Big blueslem has been considered as potential feedstock for bioluels • Ecotype, location 

and their InteractIon significantly affect the biolTl<lss compositions . .. Location hod a greater 

ellect than the ecolype and Iocallon-ecotypo lnteracbon .. Up 10 97%01 the vanations in 

coO'l)Osition can be explained by annual precipitation 

34 [3 LJ!IJ:lfcrtlsSUQ·spt'clflc actlV:I\1on of ttl(~ Hevc:l SRPP prornoler In T.lr.t;QCUm 
brflllicomrcur"'vm <Inti I:' l.;ogulollJon by IIgl11. t'lppmg lnll colo 

35 

suess Olginal Research Article 
Pages 219·224 
Sandeep KUlTl<lr Tata, Jun Young ChOI, JI-Yul Jung, Ka Yung LIIT\ Jeong Sheep Shin, Stephen 
Beungtae Ryu 

r. ., .... I ~ ,,,.. I ~, ~'I GID I -1' I q., 

Highlights 

.. The SRPP promoler induces gene eX'presslOn pmmnly In latJClfelOU$ tissues .. The SRPP 

promoter responds to eX'ternal conditIOns InclUding 'ghl taPping, and cold • The SRPP 

promoter IS suitable lor the Jatex·speafic; expression 01 a \olrge! genets) 5Uctt as key lubber 

blOsynthetic genes. 

~ r~::=:.:.:::.::;, ;:;,;~:!:::;;:::::~ .1::: ::~;::~,'-:;':::~;: .: :0: .:~ :: ::i':~:l::'::: ::!,;:. ~~.:; ::: 
.1utohydrolysl=> Oiglnal Research A.r1ic1e 
Pages 225-231 

.. _ ;:.~":::i 

Cnst6bat Cara. Encarnaci6n RUllo F!orbela Carvalhflllo, PatriCia Moura, ignaCIO Ballesteros, 
Eulogio Castro, Francisco Girio 

8171201 22 : 10 PM 
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Highlights 

.. OINe tree pruning IS an Interesllng raw rretenal tor ollgosacchande productIOn ... 

AutohydrolYSls at 180 ·C al~ 10 obtain a high ohgosaccharides yield ... Interesllng tractions 

are obtained by gel filtration chromatography ... The proposed process can be a conuibution to 

develop ofive.biomass biorefinery. 

36 ....! eM 1 I.-,n, 11'1' ~ IIUI"",' 1\ II 1( .. 1 <1 1<; or ... our·~ of 

:!' :!~~:"!~. O iglnai Research Mcle 
Pages 232-238 
Mehdl JonOObl, Aji P Mathew, Krlsuina OkstT'liln 

Highlights 

... The preparation and characterization 01 cellulose nanolibecs from sludge as new source 

have not been previously reported . ... The Clment research showed that the isolation of 

nanofrbers from sludge may be oonsldered an ecoMomc, encrgy elficl(!nt and viable anemalive 
10 generate value-added product Irom cellulose sludge while rnmirrizing the sludge disposal 

issues 

31 ~ Ch.!T J.ctl}nZ,1110n of oom c:oranaw !)Cels Ian nln ell.lr ,lctlve~ Qiglml RCSO('lrch Article 
Pages 239-246 
H. Saad, F. Charrier-El BouhlOury, A Pizzi, K. Rode. B. Chamer. N. Ayed 

,,,r .. " 

Graphical abstract 

'" .... " .. , .... 

Highlights 

.. The polregranate peels has been tdenbf-.ed as a sotJrce of tannins " Fluctuating phenolic 

conlenls from 10 10 18% depending on cultrvars, has boon observed .. 'Ne have also observed 

stlong differences between hydrolysable and condensed tannins concentrations .. We have 

identrtied four types of condensed t<lnnlnS by MAlO!-TOF analysis 

38 B Ootlml:!i1tJon 01 loW] ollenohc conten t extracted trom Glltclfl;a m.lnao.sr:rnlJ LI1·m hull 
u~mg response sunace meth'ldalogy ~ersu! artlfH::lal nCi"ur, 
netwoMo original Research Article 
Pagos 247-253 
Chaon Yoong Cheol<, Nyuk Ling Chin, Yus Aruza Yusof, Rosnita A. Tahb, Chung Lim Law 

r. ,( 1 f e-o art '" 1 .If 

Highlights 

.. Mangosleen hull has great potential for its b,Oilclwe corrpounds h('lye ",any medfclnal 

benerits .. This paper investigates Ihe e.ltaction process of lotal phenolic contents 110m 
fT"(Ingosteen hUll, .. The process of extrachon Is studied uSlllg ITOdelhng tC(;hnlques 01 RSM 

and ANN .. RSM is proven useful for modelIJng 01 the extraction process and optlrriZlIlg the 

factors of extraction conditIOns. .. However, IWN has been proven a belter technique in dala 

fitting and estlma!ion of lotal phenolic conlents c){tractec! Ihan the RSM 

39 Cs,S£!mlal OilS !forn Alpmllt purpurat;J t.:}nglocH.I.; .... "e) !,.,nemIC;)1 cOmp051l10n 

OVlposlllon detelTi!ncC! larviCidal and dntlb,tch.'Il,J' clt .... 'ly Original Research Article 
Pages 254~260 
Geanne K.N Santos. Kamila A Dutra, Ro~ngela A BarrtlS, Claudio AG dol Camua, Diana D. 
ura, Norrm B. Gusmao. Daniela M AF Navarro 

Q !:'"f: 

Highlights 

.. The hydrodistillalion products Irom AJpmia purpura /a Howers are biologIcally adlve . ... The 

1101<11 oil and aqueous eXIT8c1 are potent larviCIdes against the denpue n-osqulto .. The 011 and 

extract exl1ib~ oviposition detetrent etlects agaillsi Aede$ &egyptt .. The oil IS a strong growth 

Inhibitor of gram-pos,!;"e and gram-negallve bac!ella .. AGtrve products can be produced from 

discarded flowers of non·CCll"lTlerciaf quality 

40 m Chom.cal compoSlllon. an~HnSp.ct dnd. Illmlc/ob",) ;!cl.v.ly of B,lCcholTlS d3'wml, 

81712012 2: 10 PM 



Industrial Crops and Products I \0140. Pgs 1-366. (NoverrtJcr. 20 12) . http://www.scicocedireCLcom.sc ience/jourrnl/09266690/40 

9 or 12 

I!!iSCntliU 01' /Tom ArgentinO") r-"t.1t1tml ReviewArtlCle 
Pag~ 261-267 
R!la R Kurdo!;Js, Sandfil Lopez, Bealtl;! Lirro, Gaboala Egly Feresm, JuboZygadlo, Susana 
Zacchlno, Marla Lila lopez, Alejandro Tapa, Monica L FI&l1e 

, .. 
Highlights 

'" T he nora 110m Pil lagol'l la Argentina is a potential source 01 bioaclrve COlTpOunds .. 9 . 

d8IWmi, essenllal all were rich in lirmnene, thyl'l'Ol and <I-Ierpineol. ... The oil sh~ good 

antj·lns.cct propertIes against T infestans and C. cap, lala ... The essential all has a high 

conlonl in the recognized an tifungal tim:mene. 

4 1 ~ Flit"" til f'VMl ""'., "'1""!!' nn th .. "" .. nll"n "' r"f>nn!u, ~""nf101'ml" 1O.uhnr:!f;'l"'""- ;Inri 
::!Io;w:!:mt .1CUVlty 01 rQs~lIc: [HIDrSCtlS s.1bd;:r:ffa L.) Original Research Article 

Pages 268-276 
o Leyva Daniel, B.E. Banagfln Huerta, 1. Anaya Sosa, M G VIZCafTa Mendoza 

I ~ - ,. ~ I R 

Highlights 

... Fixed bed drylll9 was used lor the roselle CCllyxes residue, ... The all cherncal pararreters 

ev"fualed, 'Mlre maintained In the dried product ... T he hxivlaled roselle calyxes are an 

alternallVe SOUICO or bioacbve corrpounds 

42 8 Cllcmleal anti gQnetlc V;]I'~bll!~ 01 Thymus a/rumensls 801$!; . 1 Reut IL1mr,1CO;Jcl, a 
'!"~''''' OiglnafResearchArticle 

PaQos 277-28<1 
lmen Ben El Had! Ali, Albi Guetat, Moharred Boussatd 

I~ "I I ;;... '" ,e'<I' ' ..... '.',r. ~ ... e::. 

Graphical abstract 

;-----------------------------------, . 

~~------------------------ " , . 
, . 
, . 

Highlights 

... tl7 lerpenoids and 154 RAPD markers arrpll tied are used 10 Investigate the differentiation of 

8 Tunrsran populations 01 Thymus algeriensJs ... Essent!al Ol! cofl1)OSitlon vaned a!TOng 

popufatlons and five dlelTUtypes accord ing to main COrJl)Ounds have been distingUIShed ... A 

high genetic dr/ersity WIthin and alTUng populations, based on RAPOs, was revealed ... The 

poputEltlon slludUie perfOflred on the ty,Q sets of data was simlar \0 Ihal shO'Ml using R.APOs 

... Conserva!!on slrategles should take into account genellC dJVerstty and themcal vallation 

levels In relalJon to biocUmallc and geographiC location oj populations 

43 Ei As!>{ ,o;ment at !ij!:'n':I'c 1",' ,rl 1mO:'lQ all 11.1 t"'efJlcago ~'I'\-;J L I Jeno!ypc<> by 
mUlt,mum,,\! r. '>'!"U. "..,'oIye ~'''(''Ul'' .mll , .. ~ ... ,."~,,, Qiglnal Rese<lrchArDcl0 
P&ge328$·291 
Bogovrd il'l~~IC, Jasmna Rad~iC, Dejan Sokolovrt, 8ranlsfav Siler, T'!'Jna 8anJ3nac, Rahbor 
Strban~,c 

,', 

Highlights 

.. Three methods were used 10 compare alfalfa culrvars . .. Morphologic:al analysis grouped 

cultlVars accordrng to geographic: origin, ... RAPO and proleln markers gave highly correlated 

results 

44 [" ~ Ch<lmlc:tl comr:o,ll,on ;md amoeblcrdal ;;ctlVity of PIper h,sprcJmervum (Prpernceilel 
e ~ 1,11 
Pflge3 292·205 
Isrrnel Pletto $autel. Guilhc rrre Evaldl Rossa, Aline MachadO Lucas, Sarroel Paulo Cibulski, 
Paulo MIChel Roehe, lulz AntOnIO Alves da Silva, Mardise Brines Roll, Rubem Morio FlQueir6 
Vargas, Eduardo Cassel, Gilsane l.Jno von Poser 

~ ., .1 ' 

Graphical abstract 

817120 122: 10 PM 
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" 

High lights 

... The essential 011 "om PIper hlspidinetVum present(!d 65.08% 01 safrole ... The essential oil 

was active against AClJnlhBmoeba po/yphaga trophozolles .. The essenllal od al the 

concentrations of I~Q 125 rngIrrL was lethal to 100% of the lIophOlOltes ... The essentlill oil 

was nOI cytOlmm;; 10 rT6rTl1'lllllan cells until the concentfation of 0 25 rngfrrL 

fj s:~:;: ::,- fr- :::!, ,'~ l~ ':": ~:::l~::':::-: ':':':!. :":":"11 u 

•• "..; ,,,Il,,,,. ,\ •• " ,,,I,, ...... ,,,,,,,,.; ,,,v,, .. : ,,;,., " ... ,.~I"" .. i,;I' 10-" 

DOCie Oiginal Research Noee 
Pages 290-3(Jf 
R K.. Lal 

Highlights 

!!l ___ _ _ _ 

• (I ) Itc.es 

... AMMI rrcdeJ used firsllllTlC in lernongrass . ... T his model Is found suitabl(> for partitioning the 

G • E In IOrTOngrass ... Based on the AMMI model, vallely Suwarna, showed the widest 

adaptability ... This was due 10 its ability to tolerate wide enVironmenla1 condilions 

46 El 810" .~'·/!l' <:ompoLlncf' f~m the ~~n (If E:,,'~ 'I'~"..! err '/ "" ""I .11 O!g!nal ResearthArticle 
Pages.)OZ.J(}(J 
Jingjing U , Hanhong Xu 

r. ~ 1 "·~I:t· ..... " 

Highlights 

,.. A new phenolic lactone and nme known CQl11lOunds were isolated Irom the bark 01 

cllC8lyp/us eXSE'ftil .. COffllOl,lnds 4-6 and 8 exhibited rroderate rro!luSGlcidal activity against 

Pon18cea C8f18licu/a/a ... COlTpOund 4 showed potent cytOtoxicity ag,lInsl Spodoptera htura 

cells '" Cof1l)Ounds 2, 4-6 and B exhibited nelTlilticldal activity agalnsl Me/oidogyneincognila 

.. E eJ(sE'fta Is 3 promising source of valuable actIVe constituents 

47 a Cult! 'I\lon or cow cockle IVaccartil rlls,olJmC.l'P.'11i ) R:lu~ch 11) An IndU""trial-medlclnoll 
,"',",u RcYlcwArticle 

48 

Pages 307...311 
Aspasia Efthnnadou, Anesas Karkanis, Dirrfuios 8l1alls, N!kolaos Katsemos 

, , 

Highlights 

.. The blO3ctive oofl'1Xlnents of cowcockle seeds Include phenolls, cyclic peptides and 

saponlns . ... large potenbal exists to use cow cockle as source of pharmaceutical p,oduc:ls or 

as rmdcinal plant ... Plant saponins are widely dIstributed and have a WIde range 01 biological 

propertJes .. The baSiC objectIVe 01 breeding in caNcockle IS the dovelopment 01 a vanety WIth 

hl9h saponin content. .. Cow cockle CfOp can tolerate clethodlm and ISOJCanuto\e herbicides 

Q""::~.!!;:,r'~ ~~~!:-:.::-!... ::::::::::.!!:!~=":~ ! ,". ~~~/Il~::t!:::~:!<: , O'lglnal Research Article 
Page:sJJZ...3J7 
Adnon Sanaa, lIbdennacer 8ouliJa, Nel Befa,oul, Mohamed 8oussakl, Najeh Ben Fadhel 

Highlights 

.. E''1lhteen Yolatile compounds 'Milre isolated hom the lI~r or Pallcroti um flllmtirrwlllli!SIIy 

.. High cherrical yar iation was observed In the Tunisian P. manlmJUrn popUlatIOnS ... Four 

c:horrotypescould be leported 10 the TunlSli~n P morit/mum populations .. P maritimum 

populatIons VlOlMnn high arroun\s of minor cofTllOunds Should be preserved 

49 G Cr :tc·,;:;;l,.m 'J~ C~rI; ;:·,J"rI,; .... ,'.Ii l . stalks and Vlalr sUIt.ablllty lor blOgil 
IHOQUC'lIOn 0'1gJ1'IiI1 ReseatchArticle 
Page:s 318-323 
Ivo OlIVeira, Jorge Gomnho, SaMino DiberardlOO, ElIZabeth Duarte 

, 
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lroustriai Crops aoo Products I \0140. Pgs 1-366, (Novcrrber. 20 12) ... hUp:/!w\V\v.scicncedireCLcoTT'lscieoce/jourml/09266690/40 

• 

11 of 12 

Highlights 

~ The results achieved show that Cynara stalks are a good substra te for biogas and metllane 

produdion In Mcdrtclfanean counl1ies. ~ Cynara stalks CUmJlatlYe methane yiold is higher than 

0.3 L CHclg VS..t1ltd depending on the plc· lrcalment appllcd . ... Mechanical and Ihcrmal 

pre-treatrrents with NaOH greatly l~rO\led lIS reduction and currolative methane Vleld 

50 ~ OevCllopman\ of TilLING by scquo:!nch u pl,IUanll low 'd." cnh.lfr;ca INI 'teltl 
tn. O'igmal ResearCh Article 
Pages 324-335 
T hamalarnpudl Venkata Reddy, Samesh Owwcdi, NaYIn Kumar Shafln:! 

Graphical abstract 

--_ .-.. ... 
. -......... ... .... " 
, ... .... .. ~.... t 

-, 

Highlights 

~ TILLING by sequencing platform in tobacco was estabhshed ... Mutants With tra~ such as 

ITO/e leaves and broader leaves were selected "om the population . ... Seven rrutalions In Ihe 

selected genes (Ntfw2 2. NILs , NlM Yb12 and NIGGR) were Identrfied .. Alilhe rrutaUons 

identified III Nlfw2 2 gene inherited to M3 generatIon .. High Resolution Meltmg (HRM) DNA 

ITl)rker developed for Nlfw2.2.1 allele. ~ Mulanls WIth benefiCial phenotypes Idenllfied In this 

study ale useful lor crop l"1lrovement 

51 J 8 Secolrldold g fyco~lde!;;}" <I marker "ystcm In ctu:fIl'c,11 v,Jrlablhly estlmatlon Ito;! 

rhnlll ... tyr" "''''!lnm''nt af l'1In-I ",,,,.,,~ n. R n flnm 'hn ~"rl;., 
"':Ol"l:!":';:';!:: Olginal Research Article 
PagtJs 336..344 
Branislav Siler, Stevan Avrarrov. Tijana Banjanac, Jelena CvetkOYic, Jasmna Nesta/oyre 
ZNkOY.c, Aloksandra PatenkoviC. Danije1a Mist 

,.;: , I P .. 

Graphical abstract 

GP 

SM -.-,-
SW Ch. B 

.2 

Highlights 

.. Secolndold glycos.ldes ~re usetf to mveslJgale the phenotypiC val1ability of 52 Balkan 

populations of CenlaurlUm eryIhraea . .. SignJficanllnter-populal ion cherncal variability was 

revealed .. exIstence 01 tv.Q baSIC chetrolypes was established USIIl9 cluster analySIS ~ 

MoIsture on natural habtlats IS pi"oven to boost chetreal vanability ~ The results lacilrtale the 

selection 01 populations WlIh enhanced accunvlaUon 01 secondary ~labohles of inlerest 

52 r 6 HIgh effiCiency c3nthd)(3r.! h!n preduc!lor by:1 nov~1 mutant I$otiit!!'d from D.elZ. 
nJrron{;ollm":);~I!~- .r;:;,~ - •. :r.o ' {;ol - '~'Oll.:nal', Oig!nalResearchArtlcle 
Pages 345-354 
Seyed Moharnrod Taghl Gharibzahedl, Seyed Hadl Ralavi, Seyed MehanYT'Jad Mousav~ Vida 
Moayedl 

r.r ~tJ: I'f!. ,-. I 1, I R. 

Graphical abstract 
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" , 
COpyrtglt Cl2012 .-:.,·. 
e.v 

Highlights 

.. We IlTllfOVed the Yfl~Jd of canlhaxanlhin production Irom Olea/a Il6ffOllOlunnaeB HS-1 . .. 

MutagenesiS and response surface rrelhodology (RSM) used to enhance the production ... 

The erhyll'l'l.'lthnncsulfonalc {EMS} fl'&Ilan ts had bellCf growth rote than 10 UV rNtonts . ... The 

polynomal equations obtatned by RSM wele effICient to predict the responses. ... OeYefoped 

~mplncal m:x:Iels adequately vi!Hified e_penn-enl3l resu lls.. 

53 0 Ei c.xttaC1.0n en comlnoer 011 DY twm .. SCJ1Iw exuuoer. ~rttW comlguratlon ana operanng 
condltlons affeC1 OigInai RnaaichArtiele 
".... 350-3/lO 
Jazia SrtI, Ka/T'el Msaada, Thlef'ry T.Iou. Ma~ Faye, lka ..",.1. Kar1lka, Brahlm Maf20lJk 

~ SI"ow IYf'YJW. I Pf'IF (3. ..... 1() I ~tJWICS ;.~",~ I Ret:l lI!CI II"'f\'Prtt'f! v.Gf" al~ 

Highlights 

... This study Investigated the e"eI;( 01 K"rew speed arid Haw rate on Oill9uactlOl'\ from 

c:onandef Inuts ... ThIs IS the first report to exlractlOl'l veget3ble 011 01 conandM by fWln-sctew 

exuuder ... A systcrootlC maease rn all extmctron yeld was observed as the screw rOlatlOrl 

speed was de<:reased and the seed roput f\ooN rate was Increased ... E"ed 01 the operating 

parnrrctcr$ on orl quality was unimporlllnl In aU expemncnr:s tested, the od quo~ty was very 

good 

,,'m"" rv", U 
" . :!',ct: Olgrnal Research Amcle 

PQ(Je$ 361..366 
Navid Nasmzad~, Harred Oellghamzadeh 
Moghadarn. Ali Kanm 

r. 

Highlights 

r ,,~.I' ", I.. "r<:' 

M Esmarl Yaldan5henas, MasolJd Rohanl 

... Rutin as a natural dye belongs to f1avonorcl larnhes .... tuch playa SJgndlcant brologlCai role in 

plant prgrrentation and possess antl·cancer and antl·vlral properties ... RutIn has been used lor 

dyeing WOOl/Of the first lllre ... In ()(de. the dyemg 10 be envtlonrrentalf,iendly. metal rrcrdants 

~re not used and dyeing condition was sellO gIVe dyed sall1lle good washing fastness ... 

Central Co01)OSJ!.e Design was used to optlrnze the dyeing oondrlron whICh can conSIders all 

e17ecbVe lactors al the saf"!"e trme 

articles t - 54 

AJl lIght5 regerved SclVerse® 1'1 It reglsmred traaemao: 01 E~r Properties SA . used undef Icense SClenceOlroc$ II a regiSlered traoem:llk of El'IIMer 
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Extraction of coriander oil by twin-screw extruder: Screw configuration and 
operating conditions effect 

Jazia Sri t ia.b .• , Kamel Msaada ' , Thierry Talou b, Mamadou Faye b,lka Amalia Kartika b, Brahim Marzouk ' 
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Keywords: 
Twin screw extruder 
Coriander 
Oil extraction 
Fanyacid 
Sterol 

A new process. in which coriander fruits are pressed in a co-rotating twin-screw extruder. is examined 
here. Six tests were examined to define [he best perfonnance (oil extraction yield. and oil quality) by 
studying [he innuence of operating conditions. screw speed and flow rate. The screw speed and flow 
rate affected oil extraction yield. An increase of oil extraction yield was observed as the screw speed 
was increased (100 rpm) with a decreased now rate of fruit (2.27 kg/g). Highest oil extraction yield was 
obtained under operating conditions of 50 rpm and 2.27 kg/h. Effect of the operating parameters on fatty 
acid composition was less important. Ten fatty acids were identified, with petroselinic acid accounting for 
66-75%, rollowed by linoleic, oleic and palmitic acids, accounting for 13- 19%, 5-7% and 4-5%, respectively. 
of the [otal fatty acids. ~-Si{os[erol was the major sterol in all oi ls with 31 % ofrotal sterols, 

1. Introduction 

Coriander (Coriandrum sarivum L) is an annual herb. commonly 
used as a condiment or a spice. Coriander is believed native to east­
ern Mediterranean and from there spread to India. China and rest 
of the world. The fruit has been used as a traditional medicine in 
many cultures to treat various medical conditions, including drug 
for indigestion, against worms and as a component of embrocations 
for rheumatism and pains in the articulations. Indeed, the fruits of 
coriander are: alterative. anti bilious, antispasmodic, aphrodisiac. 
appetizer, aromatic. carminative, diaphoretic, diuretic. refrigerant. 
stimulant. stomachic and tonic (Norman. 1990). 

The composition of coriander fruit can vary depending on sev­
eral factors such as the growing region and maturity stages (Msaada 
er al.. 2009). Previous research focused mainly on the seed oil 
fatty acid composition. triacylglycerols, and glycerophospholipids 
(Ramadan and Morsel. 2002: Sriti et al.. 2010) or tocopherols 
and tocotrienols (Gybrgy et aI., 2006) or errects on plasma lipids 
(Tahvonen er al.. 2005). The primary fatty acid constituent in C 
sarivum oil is petroselinic (9Z-octadecenoic) acid and comprises 
31-75% of the fatty acid profile, and which is an uncommon iso­
mer of oleic acid and is found at high levels in a restricted range of 
seed oils mostly from the Apiaceae family (Gunstone et al.. Lu07). 

• Corresponding aut hor at: Bioactive substances laboratory. Biotechnology Center 
in Borj-CedrlOi Technopark. BP. 901. 2050 Hammam-Ur, Tunisia. 
Tel.: +216 793255 II ; r.ax: +216 79325855. 
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Oil seeds have been examined for fatty acids to promote health and 
[Q prevent disease. e.g., atopic dermatitis (Noli et al.. 2007), gastric 
uJeer (Xi ng et al.. 2002) and immune response (Wu et al.. 1999). 

There are two major extraction techniques used to obtain 
vege table oil from coriander seeds, which are organiC solvent 
extraction and supercritical fluid extraction (Mhemdi et al .. 2011 ), 

Recently, the application of continuous oil extraction pro­
cess using extrusion technology gets some attentions from few 
researchers (Zheng et al.. 2003). 

The twin-screw extruders play an important role in transform­
ing the material physically and chemically in a single step in the 
food industry. Actually, in several studies the extruder is considered 
also as a reactor to conduct a thermomechano-chemical action and 
a liquid/solid extraction, as in hemicellu loses extraction (N'Oiaye 
and Riga!, 2000), in a continuous mode. Extrusion technology has 
many advantages. including its versatility. high productivity. low 
cost and the ability to produce unique product shapes and high 
product quality (Koksel et al.. 2004 ). 

Today. the products of extrusion are of major importance in the 
food and feed industries. Extruders can be used for a wide range of 
traditional (conventional) food products, as well as in the produc­
tion of numerous new products (cereal baby food. confectionery, 
breakfast cereals, snack foods, bakery products, flavors. pastas, pet 
food and meat products) (Wiedemann and Strobel. 1987 ). During 
any extrusion process. the treatment of the material consists of 
mixing. mass kneading, heating and shearing, and finally extrusion 
through a die appropriately designed to form and dry the produa 
under expansion and rapid fall in pressure (Akdogan, 1999 ). Nev­
ertheless, no work has been undertaken concerning the extraction 
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Fig. 1. Schematic modular barrel and global screw configuration of twin-screw 
extruder BC 21 used for direct extraction of oil from coriander fruit. 

oil of coriander by twin-screw extruder. For the first time, the main 
objectives of this study is set out to evaluate the effects of screw 
configuration and operating parameters such as screw speed and 
flow rate on oil extraction from coriander fruits. The characteriza­
tion of extraction performance was observed by determinations of 
oil extraction yield and o il quality. 

2. Materials and methods 

2.1. Materials 

All trials were carried out using a single batch of coriander fruits 
(20 kg) obtained from Korba area (North East ofTunisia). The lipid 
content C sativum fruit was 21.87% on the basis of their dry matter 
weight. The moisture content was 9.47%. 

All solvents and chemicals were analytical grades that were 
obtained from Sigma-Aldrich, Fiuka, Prolabo and ICS (France). 

22. Dry matter, protein and mineral content 

Dry matter was determined gravimetrically after drying at 
105 · C for 24 h (NFV03-90B). 

Protein content was determined by Kjeldahl method according 
to the French Standard NF V18-1 00 consisting of mineralization 
of organic nitrogen content in the sample to mineral nitrogen. By 
convention. the protein content of the sample was then obtained 
by multiplying the total nitrogen content by a conversion factor 
empirically (6.25). 

The mineral content was determined according to standard 
French NF V 03-322. The sample underwent calcination in an oven 
at 550 0

( until constant weight. All experiments were done in trip­
licates. 

2.3. Experimental 

2.3.1. Twin-screw extruder 
Experiments were conducted with a twin-screw extruder B(21 

made by (Iextral (Firminy. France). involving co-rotation screws. 
A SC2l-type extruder was used to determine the optimal profile 
for the operation (Fig. 1 ). The machine was operated by the Termi­
nal Operator Intouch version 1.00 software «(Iextral ) to determine 
the parameters controlling the twin-screw extruder function (input 
now rate, torque) and the temperatures of the different barrel mod­
ules. The barrel consisted of 7 modules of 10 em in length, and 
the input of whole seeds into the first module was controlled by 
a scale of lWF-055 type (Ktron, Niederlenz. Switzerland). A fil­
tration module was inserted at position 6, the fi lters consisting 
of four hemispherical dishes with perforations of 1 mm in diam­
eter. with an open outlet on the seventh barrel module (no fronta l 
plate). Modules 2, 3, 4, 5 and 7 were heat-regulated with heating 
and cooling systems. 

2.3.2. Screw configuration study 
Experiments were carried out to evaluate one screw profile 

(Fig. 2). The profile of the screw used in the 8C21 twin-screw 
extruder consisted of trapezoidal double-thread screws to ensure 
efficient transport and bilobe paddle-screws (88) which had a pro­
nounced shearing effect. The presence of a reverse screw. or screw 
elements carrying the contents in the opposite di rection. immedi­
ately beneath the filtration module guaranteed the formation of a 
50-called "dynamic plug". 

The filtrate was centrifuged to separate the solid particle (foot) 
from the liquid oil. The response invest igated in both types of tests 
was the oil extraction yield obtained after centrifugation to remove 
the solid particles carried over. Samples of the filtrate (oil con­
taining the foot) and the remaining fatty cake were taken when 
the machine had been operating for approximately 10-15 min to 
ensure a stable flow rate and temperature. Six tests of different 
parameters configurations were used for the pressing of the corian­
der fruit (Table 1 ). The filtrate was centrifuged to separate the foot 
from the liquid oiL The moisture and residual oil contents of the 
cake meal were measured according to standards NF V03-903 and 
NF V03-90S. The response investigated in the different tests was 
the oil extraction yield obtained after centrifugation to remove the 
solid particles carried over. This was calculated from the fo llowing 
relationship: 

(1) Oil yield separated from the filtrate by centrifugation: 

(R%) ~ [t2F x T,] x 100 
Qs x Ts 

(2) Oil yield based on the residual oil content of the cake meal: 

whereQ, is the inlet now rate of the fruits(kg/h), Qc is the outlet 
now rate of the cake meal (kg/h), Ts and Tc are the oil contents 
of the seed (%) and the cake meal (%), respectively. 

2.4. Oil extraction and fatty add methylation 

Fruits from coriander were extracted with SC2l twin-screw 
extruder. The filtrate was centrifuged at B.OOO g for 20 min in order 
to separate the foot from the liquid oil and the oil content was 
determined. Then, 20 mg of total extracted oil was solubilized in 
1 ml ter-butyl -methyl ether (TBME). Before analYSis by gas chro­
matography. fatty acids were transformed into their corresponding 
methyl esters according to the procedure reported by norm NF 
of ISO 550B using 50 ILL trimethylsulfonium hydroxide (TMSH) in 
methanol (Muller et al. . 1990). The sample was analyzed in trip li­
cates. 

2.5. Unsaponifiable and sterol extraction 

Five mg of dihydrocholesterol (internal standard) was added 
to 140 mg of oil. Then, 3 mL of 1 M KOH in ethanol was added 
and the mixture was maintained at 75 °( for 30 min. After 
cooling at the ambient temperature. 1 mL of distilled water 
and 6 mL of isohexane were added to the mixtures. The iso­
hexane phase was allowed to isolate unsaponifiable fraction 
which was analyzed by Gc. Before GC analysis. samples were 
silylated by the addition of 1 ml N-methyl-N-trimethylethylsilyl­
heptanuorobutyramide (MSHFBA) mixed with 50 ILL of l -imidazol 
methyl and heated for 5 min at 103 "c. All experiments were done 
in triplicates. 
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Fig. 2. Screw profile used for optimization of oil expression from coriander fruits In a BC21 twin-screw extruder. 12F: trapezoidal double thread screw; OF: conveying 
double thread screw; BB: bilobe paddle screw. CF: reversed screw. The numbers following the rype of the screw indicate the pitch of12F OF and CF screws and the length 
ofrhe8Rscrew. 

2.6. Gas chromatograpllY 

The fatty acid methyl esters were analyzed by Gc. using a Var­
ian 3900 gas chromatography (Grenoble. FR) flame ionization gas 
chromatograph. with a fused silica capillary column. CP Select CB 
(50m. 0.25 mm Ld., 0.251Lm film thickness: Grenoble, FR). The car­
rier gas was helium with a flow rate of 1.2 ml/min : split ratio was 
1 :100. The initial oven temperature was held at 185 °C for 40 min, 
increased at a rate of 15 "C/min to 250 "( and then held there for 
10min. The detector and injector temperatures were 250 °(, Anal­
yses were done in triplicate. 

Sterol samples were analY1ed by G( using a FID-PerkinElmer 
gas chromatograph ((ourtaboeuf, FR) equipped with a CP-SIL 8CB 
capillary column (30 m: 0.25 mm i.d .. 0.52- 1 ILm film thickness: 
Grenoble. FR). The carrier gas was hydrogen with a flow rate of 
1 ml/min (split-splitless injection was used). Analyses were per­
formed under the following temperature program: isotherm at 
160"(during0.5 min, from 160 t0260 "( at a rate of20 "C/min, from 
260 to 300 "( at a rate of 2 "C/min and from 300 to 350 "( at a rate 
of 45 °C/min, Injector and detector temperatures were maintained 
respectively at 340 "( and 365 "(, 

2.7. Statistical analyses 

All extractions and determinations were conducted in triplicates 
and results were expressed on the basis of dry matter weight. Data 
are expressed as means ± SO. The means were compared by using 
the one-way and multivariate analysis of variance (ANOVA) fol­
lowed by Duncan's multiple range tests. The differences between 
individual means were deemed to be significant at P<O.OS. All 
analyses were performed by using the "Statistica v 5.1" software 
(Stat50ft. 1998). 

3. Results and discussion 

3.1. Effect of screw configuration 

The reduction in the screw rotation speed increased the oil 
extraction yields R (oil separated from the filtrate by centrifuga­
tion) and Ro (oil extraction based on the residual oil content of 
the cake meal) (Fig. 3). The oil extraction yield increased when the 
input flow rate of the seeds increased (4.5 kg/h ) with screw speed 
maintained stable (100 rpm) and reached 34 and 29%, respectively 
(R and Ro). Indeed, the oil extraction yield decreased significantly 
when the screw speed was increased to 100 rpm (flow rate of 
seed-2.27kg/h) and reached 29% and 25%, respectively (R and 
Ra). In this context, Amalia Kar tika et al. (2005) showed that the 
reduction in the screw rotation speed increased the mean resi­
dence time of the matter through the twin-screw extruder and then 
increased the oi l extraction yield. Different studies reported that an 
increase in feed flow rate at constant screw rotation speed caused 
a decrease in residence time (N'Olaye and KJgal. 20uU: Marres et aL, 
1990). which decreased the level of material transformation. On the 
other hand. the oil extraction yield could be decreased irthe screw 
rotation speed was increased and the input flow rate of the seeds 

was remained constant (2.27 kg/h). Similar results were found by 
Amali.l Kartika et al. (2005 ) with sunflower seeds, 

The flow rate of filtrate and cake meal increased with the input 
flow rate of the seeds, followed by a decrease in foot content of 
filtrate and residual oil content of cake meal (Table I). 

32, Effect' of operating conditions on oil quality 

The extracted oil had an excellent quality for all the tests 
(Table I). The modification of screw configuration did not change 
oil quality. The acid va lue remained stable at less than 1.54-2.21 mg 
of KOH/g of oil. The iodine value was at 35-44 g of iodine/1 00 g of 
oil. 

The results of other extraction performance parameters showed 
that the screw configuration affected the flow rate and the foot con­
tent of filtrate. particularly. However. an increase in screw speed 
enhanced significantly the filtrate flow rate and the barrel tem­
perature. although there was a moderate change in the cake meal 
flow rate (Table I ). In contrast with our result, Amalia Kartika el al. 
(2006) noted that the increased screw speed and barrel temper­
ature did not improve the filtrate flow rate. On the other hand. 
these authors showed that the oil extraction yie ld increased slightly 
with an increase of the barrel temperature to 100°(. but further 
increase did not improve the oil extraction yield. According to 
Karleskind ( 1996), the high barrel temperature has few favorable 
effects because it induces an increase in the oi l fluidity, breaking 
of the walls of additional fatty cells and coagulation of the protein 
fraction of seed: lipid droplets release easily through the fibrous 
matrix toward the surface of the matter, In all these reports and 
according to lacaze-Dufaure e[ al. (1999) and Amalia Kartika et al. 
(2005, 2006), the decrease of the rotation speed of lived in constant 
flow of seeds, which increases the rate of filling and the residence 
time in the pressing zone. and favors the return of expression and 
separation of the oil. 

3.3. Fatty add composition 

The chemical compositions of the fatty acids in the oils are pre­
sented in the Table 2. 
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FIg. 4. Two·dimensional dendrogram obtained (rom the cluster analysis or the farry 
acids oflhe different trial ofCsarivum fruits based on [he data (Table 2): hori zontal, 
sampl es analyzed: vertical, differentiation level between samples. T: tests, Cls flow 
ratc, Ss screw speed. T1 ; Os .. 227 kg/h. Ss - so rpm. 12: Cls -2.27kg/h. Ss -60 rpm. 
TI: (b-2.27kg/h, Ss- 70rpm, T4 : (b-2.27kg/h, Ss · l00rpm, T5: (b-3.40kg/h. 
Ss - 100 rpm. T6: Os" 4.54 kg/h. Ss " 1 00 rpm. 

Significant changes (P< 0.05) were observed among the studied 
tests for oil content during pressing conditions of coriander fruit. A 
total of 1 a different fatty acids were identified in percentages of the 
TFA ofrhe fruit oil. Petroselinic acid was the major fatty acid for all 
the tests. Its proportion remained stable under the increase in flow 
rate of the fruits (2.27.3.4 and 4.4 kg/h) and reached 73%. The most 
important variation was noted for the increase of the screw speed 
from 50 to 70 rpm for which the levels of petroselinic acid increased 
drastically from 65% to 75%. For these screw speed configurations 
(50 and 70rpm) we noted in contrast ofpetroselinic acid. that the 
proportion of oleic and linoleic acids decreased significantly with 
the increase of the screw speed. However. these two acids remained 
stable under the flow rate variations of the fruits and represented 
6 and 14%. respectively (oleiC/linoleic). Other representative fatty 
acids were palmitic (4.10-5.16%) and stearic (0.84-1.03%) acids. In 
addition. palmitoleic, a-linolenic. arachidic, gadoleic and myristic 
acids were minor fatty acids constituting 0.26-0.36%; 0.15- 0.21 %; 
0.10- 014% and 0.12-0.16%. respectively. 

So. the extracted oil was ri ch in petroselinic acid and had a large 
spectrum of applications in industry due to their high amounts in 
this acid which is an isomer of oleic acid. 

To the best of our knowledge. the effect of screw config­
uration on fatty acid composition is investigated for the first 
time in coriander fruits. For this reason. it is difficult to com­
pare results of this study with other works. The result obtained 
showed that the vegetable oil of coriander is very rich in unsat­
urated fatty acids: about 94% in mass are unsaturated. splitted in 
75-80% monounsaturated (mainly petroselinic acid and oleic acid) 
and 15-19% polyunsaturated (mainly linoleic acid and linolenic 
acid). The major fatty acid is petroselinic acid (above 70%). These 
values are similar to the works for which vegetable oil extrac­
t ion is obtained by organic solvent (Msaada er al.. 2009) and by 
supercritical C02 (Mhemdi et al.. 201 1). 

On the other hand. cluster analysis (CA) was carried out in order 
to determine the relationship between the different conditions 
of pressing on the basis of their fatty acids composition (Fig. 4). 
Obtained results showed the existence of two well-defined groups. 
The first one was represented by the tests affected by a fl ow rate 
of 2.27.3.40 and 4.54 kg/h. The second group was formed by the 
tests with speed screw of SO and 70 rpm suggesting similar com­
position. It is noteworthy that operating conditions (screw speed 
and flow rate) have no major effect on the fatty acid composition 
of coriander vegetable oi l. 
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Tmlr2 
Variation orf.my acid composition (X) on different screw configurations. 

Fatty acids Q. - 2.27 kg/h Q, - 2.27 kg(h Q, - 2.27 kg(h Q,-2.27kg(h Q.. 3,4 kg/h Q, -4.54 kg(h 
Ss·50rpm 5s-60rpm Ss- 70rpm 5s - IOOrpm 5,.- lOOrpm 5s-IOOrpm 

Myristic acid ( 14:0) 0.15 :l 0.03· 0.14 ;t- om' 0.16 :t 0.01' 0.14 i 0.D2' 0.14 ± 0.001 D.12 :l O.O lb 

Palmitic acid ( 16:0) 4.89 ± 0.67~ 4.10 ± 0.2Scb 5.16 :r O.IJ~ 4.60 ± 0.1411 4.18 :r D,ose 4.15 -i: D,II ( 
Palmitoleic add ( 16: I ) 0.35 .t O.OS· 0.26 :l 0.02r 0.361.0.0 1' 0.31 ± O.Ol b 0.27 ± O.Olr 0.27 ± O.Ol c 
Slearic acid (18:0) 0.84 ± 0.03b 0,91 + 0.08'11 0.9 1 ± 0.05'11 1.03 ± 0,16' 0.92 *" O.OI,b 0.85 ± O.04b 
Pctroselinlc acid ( 18: I ) 66.87 ± l,4sh 75.17 ± 1.76' 65.68 ;l O.5Sb 72.40 ± 1.23' 73.23 ± 0.39" 73.37 :l 1.02' 
Oleicadd (18: IJ 7,46 ± 0.89' 5.30 ± O,SOb 7.71 ;l 0.26' 5.55 ± 0.87b 6.37 ± 0.2ob 6.03 1. 0.58h 

Unoleic add ( 18:2) 18.95 ± 0.65' 13,79 ± 1.22' 19.52 ± 0.09' 15.6 1 ± 0.68b 14,43 ± 0.19<11 14 .81 ± 0.2Gb 
Arachidic acid (20:0) 0.1 1 ± 0.06" 0,10 ± 0.05h 0. 10 .t O.OOb 0.10 ± O.oetb 0. 14 ± 0.04' 0. 11 :i. O.O l b 
o·Unolenlc acid (18:3) 0.20 ± O.02~ 0.15 ± 0.02b 0.2 1 :r O.O(}' 0.16 ± O.O l b 0.16 ± O.ODb 0.16 ± 0.00'> 
Gadoleic acid (2D: I ) D.17 ± 0.02b 0.09 :l O.Old 0. 19 :l 0.00- 0.1 1 ± 0.0 1' 0.16 ± O.Olh 0. 13 .t 0.0211 
Saturated ralty adds (SFA) 5.99 ± 0.76' 5.24 ± 0.12" 6.33 J. 0.19' 5.85 ± 0.32' 5.39 ± 0.01 " 5.23 .± 0. 16b 

Monounsat'urared rany acids (MUFA) 74.86 ± 0.98b 80.82 ± 1.03' 73.94 :i: 0.28i) 78.36 ± 0.3 1' 80.03 ± 0.19" 79.80 ± O.42~ 
PolyunSdturdlcd f;my ddds (PUFA) 19.16 ± 0.55' 13.94 :: OAS' 19.73 1: 0.09' 15.77 ± 0.68b 14.59 ±. O. l gr 14.96 .l O.na 

Reported va lues arc average of Ihrl'e analyses. Ss: screw speed. Qs: now r.ue or Ihe seed. Fatty acids percentages in [he same line with different superscripts (a-c) dre 
significantly differenr .11 P<0.05. 

T.ableJ 
Varialion of slerol composition (X) on differem screw configurallons. 

Q, - 2.27 kg(h Q, - 2.27 kg(h Q, - 2.27 kg(h Q, - 2.27 kg(h Q, -3.4 kg(h Q, - 4.54 kg(h 
Ss" SO rpm Ss " 6Q rpm Ss -70rpm 55- 100 rpm 55- IOOrpm Ss- I00rpm 

Ji-5itosrerol 31.02 ± 0.21b 31.6S :I; 0.14b 31.41 ± 0.07b 32.21 ±: 0.04~ 31 .81 ± 0.29b 31.56 :!:- 0.15b 

Stigmasterol 24.52 ;:;. 0.O2~ 24.69 = O.O3~ 24.60 ± 0. 1 5~ 24.25 ± 0.014 23.33 ± a.38b 24.26 ± 0.254 

A 7 ·Stigmaslerol 16.52 ± 0.1 1' 16.98 ± 0.16' 16.93 ± 0.04' 16.95 ± 0.18' 16.84 ± 0.03' 16.85 ± 0.091 

6 5,24-Sligmasladlcnol 12.27 ± O.34~ 10.5S = 0,42' 10.58 ± 0.6OC 10.n ±- 0.35e 11.52 ± O.09b 11.29 ± O.2ab 

Campeslerol 8.43 ± 0.05' 7.89 ± 0.06,b 8.04 :t 0.30' 7.8 1 ± 0.0 1'" 7.45±0. 1 ~ 7.72 ~ 0.040 

A 7 ·AvenaSlerol 4.66::: 0.06' 4.90 ± 0.0 1' 4.99 ± 0.00' 4.76 ± 0.04' 4.92 ± O.W 4.92 ± 0.04' 
d, S, -Avenaslerol 2.58::: O,OJ' 3.35 ::: 0.02b 3,45 ± O.OSb 3.32 ± 0.08b 4. 13 ± 0.85' 3 .38 ± 0.02b 

55: screw speed. (1: now rate orthe seed. Values given are Ihe means or three replicates±standard deviation. RT: rerention time. Srerols percentages in the sa me line with 
different superscripts (a- h) arc s ignificantly different at P<0,05, 

3.4. Sterol composition 

Sterols constitute the major fractio n of the unsaponifiable ma('~ 
ter in many oils. They are of interest due to their antioxidant 
activity and beneficial impact on human hea lth (Durra et al.. 1994; 
Richardson. '1996). Moreover. analysis of sterols provides a pow­
erful tool for oil authenticity and quality control otherwise not 
recognized by the farry acids profile. Thus. the sterol profile consti­
tutes a perfect fingerprint of vegetable oils. 

The compositions of sterol in coriander oils obtained by twin­
screw extrusion are presented in Table 3. No significant differences 
were observed between the total unsaponifiable content of all 
trials. where l3-sitosterol, stigmasterol, Ll7 -stigmastero l, Ll5,24-
stigmastadieno! and campesterol were the major compounds. 

~-Sitosterol (3 1% of TS) represents the main component fol­
lowed by stigmasterol (24% of TS). These compounds remained 
stable under the operating conditions (screw speed and now 
rate). Simi lar results were recorded for Ll7 -stigmasterol (16% 
of TS) and Ll7 -avenasterol. The next major component was 
t, s .24-stigmastadienol. the highest proportion (12.27% ofTS) was 
obtained under screw speed and flow rate of 50 rpm and 2.27 kg/h. 
respectively. However, rhe levels orthis compound decreased dras­
tica lly under an increase of the screw speed from 50 to 100 rpm 
and reached 10%. The most important variation was noted for an 
increase of the screw speed from 50 to 1 00 rpm and afthe fruits flow 
rate from 2.27 to 3.4 kg/h for which the levels of t,s-avenasterol 
increased drastically from 2.58% to 4.13%. Campesterol was present 
at a level of 7% ofTS. The results obtained by twin-screw extrusion 
showed the same sterol composition of coriander fruit compared 
with the literature (Ramadan and Morsel , 2002 ), These authors 
showed that the coriander fruits grown in Germany characterize by 
the abundance ofll-sitosterol and stigmasterol. which represented 
24% and 29%, respectively. In general, most vegetable seeds such as 
Dmithopus sativus (Schmidt et at.. 1993 ). millet, sunflower (Lognay 

et al.. 1988) and fenugreek (Artaud er al.. 1988 ) were characterized 
by the predominance of f3-sitostero l. The latter is the sterol marker 
in extra virgin olive oil and ranges from 75% to 87% of total sterols 
((ercaci et al.. 2003 ). Indeed, this compound had been most inten­
sively investigated with respect to its beneficial and physiological 
effects on health (Yang et al.. 2001 ). 

We concluded that the screw configuration and the operating 
conditions had an important influence on the oil extraction yield 
and the quality of oil extracted during the extrusion of coriander 
fruits. Higher oil extraction yield was reached at a screw speed of 
50 rpm and with a flow rate of 2.27 kglh. Our results show that a 
twin-screw extruder can be configured to produce good quality oil . 
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