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Abstract  Activated carbons (ACs) were prepared from
aguaje seeds at different impregnation ratios of HyPOyt
precursor equivalent to 0.5, 0.75, 1.0 and 15, for the
adsorption of N, N-dimethylamine (DMA). The samples
were characterized by Ny-sorption (Sgger). X-ray diffrac-
rared spectroscopy (FTIR), Bochn on. scan-
ning electron microscopy and energy-dispersive X-ray
spectroscopy. The samples were successfully activated to
obtain highly microporous surface (>95 %) with high total
BET surface area (> 695 mg ). Common acid func-
tional groups were determined by the Bochm titration and
FTIR. The kinetic da

adjusted to pseudo-second order and Elovich models. To
predict the adsorption process, different isotherm models
were tested. The best fit isotherm model for AC-0.5 and
AC-0.75 samples was the Temkin isotherm model. Mean-
while, the Langmuir isotherm was the best fit model for
AC-1.0 and AC-1.5 samples. Moreover, it was found that

Synthesis of activated carbon from aguaje seeds (Mauritia
flexuosa) for the adsorption of the N,N-dimethylamine
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Water is an essential resource for life in our planet. The
Food and Agriculture Organization of the Uniled Nations
ates that during the last century, water con-
sumption has increased in a double rate compared 10 the
rate of world population growth. Water contamination is
principally caused by minin

residues, urban wastes,
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1 Supperting Information

ABSTRACT: Pasmonic namohole amays have received -
sagnificant attenzion, s they have highly sdvantagoous optical
progertics for ultrascrsitive and labek-free bioscrsing applicr &
tions. Corrently, most of these subwavelength periodsc g g
apertares are mainly implemented on trasuparent materials,

which resits in multiple spectrally clae FaNSMISSON  ansholes se bt Sissrme

vesonanes, However, this speceral chasacseristic i mot kesd
for biosensing applications, as it complicates monioring E -
spectral vanations. In this article, wtilizing a hybeid sabstrate
compened of 3 high refractive index dielectric interlayer over &

transpusent maceril, we show that gold manchobe srays
support spectrally isalated and well-defined  plasmanic
sesanances that sro casy o track. Compased to comentionsl configarstions om maparts e, nancholes oa 3 bybeid
sabstrate also exhibit plasmonic modes with well-p d amplitudos, which is useful spectral momitoring, We show
that nanohole srays on a hybrsd substrate are more scnsitive to changes in surface iy Using a spoctral imtegeation
method, which evalustes wavelength shifts in 3 lrge spectral windone mad of wmb:\lmg anly the plasmonsc resoeance
wavelength, we obeain a detection limi 35 bow a5 2 3 10+ RILL , real g
of biomolocular binding interactions even at sb1 s/l levels

KEVWORDS: plasmoniss, wrasitive biedetection, labelfroc scing, refractive imdex serostivity, spectral integration, namafbrication

B iosemaon are exsential in provesting epidemics for public ordinary optical transnsssion (EOT) phenoesnon dos to the
and ghohal Iosalth, warming of stentionally selessed agenss  efective exctation of plasmons at mormal incidence by grating
for matiomal security and defense, nd fandamental biology and
phammacology research for early disease detection and drug
discuvery. Thase applications roquire biaensors that pesacys
several critieal propertics for reliable snd rapMd detection. For PR schemes have a very sensitive response of around 107
Instance, labelfree becsensors can eliminate problems ssso- RILY (refractive. index wnit), their m;be sensitive opsil setip

This featare allows compact biosensors by ehiminating

el i i i | biodetec-
are highly
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agricultural residues and industrial effluents. Water pollu-
tion is also increased because of the lack of control by
ally in developing countrics

government agencies, espes
such as Peru.

The majority of pollutants is removed by
common water treatment methodologies, such as the use
of chloramines. chlorine or ozene in the disinfection
stage. However, these methodologies may transform the
pollutants into toxie compounds, such as DMA. DMA
contaminated water treatment induces the formation of

&

the adsorption of DMA was highly influenced by the sur- N—m\muxlv|II¢\.I|3-L5»||\;||t: (NDMA) (Mitch and Scdi\_k
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Validated HPLC-Diode Array Detector Method for s
Simultaneous Evaluation of Six Quality Markers in Coffee [t

ANASTASIA GAN' \«A\I
Portificia Universidad

Nicotinic acki, N-mothylpyridinium ion, and
trigenelling are well studied nutritional biomarkers
prosent in coffes, and they are indicatars of
thermal decomposition during roasting. However,
o method is yet available for their simultaneous
dutermination. This paper describos a rapid and
validated HPLC-diode array detector method
for the simultaneous quantitation of caffeine,
nicatinic acid, N ion,
5 acid, and 5 furtural
that is applicable to three coffee matrixes: green,
roasted, and instant. Bassline separation amang
all compounds was achieved in 30 min using a
phenyl-hexyl RP column (260%4.6 mm, § pm particle
size), 0.3% aquecus formic buffer (pH Z.4}-mathanol
mobile phase at a flow rate of 1 mLimin, and a
CORIMA tem perature at 30°C. The method showed
geed linear corralation (> 0.9985), precisson (lss
than 3.9% ). sensitivity (LOD = 0.023-0.237 gimL:
LOQ=0.065-0.711 ugimL), and recovery [B4-102%
for all compounds. This simplified method is
amenable for a more complets routing svalAton of
colfen in industry.
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Experimental
Chamicals and Coffes Samples

Al -l.nxhldu-u\\!urkm'u mhh-«l from Sigena-Aldrich

(81 Lewss, MO} Atet

synthesized and fully \|I-‘.|\|\'IINJ by NMR spectiometry and
electrospruy EXIYME snailysis foll owving the

Bodde and 6 were

offes is ome of the most consumed beverages in the
weabd. e endit e typienly srsleste by prcdenicmnd

ssees
and aroma. Quality may also be monitored v
evalustion, particulssly theough the conter
s coffes taste descriptors, nam,

amore objective
of compounds

i procedires (1315, M (MO, HPLE gradk
purchased from J.T. Baker (Griesheim, Genman ned the
water for HPLC-DALY and LC/MS snadyses wis Milli) purisied
(EMD Millipooe Corp., Billerica, MA).

Green specialty coflie {Caffer arabica) was cbtsned from

from CENFROC
The insant coffise sample was purchassd from a_commercial
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1. Introduction The nebexane is cee of the most widely used chesnicals in the

formulation: of glues for sboes, leather producti, and soafing

major poluasts emitted from 4 varety of inderial
commedal praceiies, rlated ta human ativitie, e

and industry,  the atmosphere have bee
among others. Mot of VOCs are ideatifiod 5 carcisogenic and  NIOSH [5], with & permsisaible cxpasure lisit of 500pge for Bh
forstogenic chemicals and the increasing world regulstions. are time wesghted average (TWAL For ity abatemsent, cither metal
demanding thelr control n workstatkons and In bome central  cudes such a5 CowDy [6]. MOy, MnO:
awareness of  syses such s Ce-2r, Ce-Mis |31, Fe-3
risl working  seolites | 1] as well as supparted noble meeabs in pure seate |12.85]
activieles has stimuilated the states and governmends the adoption  and with the presence of promoters a5 Mnd, in Py ALD,
af more strsssgent pegulitions on VOC gad emiasion. The controland  catalysts |14], eas b used

edifications |1]. I the List yeass, the e
envirnmental pollution emevging from ind

{ the. . the m-hexane is 3 widely wied solvent in organic

symihesis b
1 prasicied due to s barg berm Tasicity, 118 harardous emsisaions
repalated according fo OSHA 4] and

or a mived oxide
. perevakines | 0], MFL

s fower operational temperatures and higher effickncies  state of Ma and ther
el with thermal combustise techmigues, avoid

Mangancse oxide structured catalysts, like masgancse oxide

for basic and industrial rescarchers. Catalytsc combustion b5 3 octihedsal moleculir sieve (OMS) a-Mn0, are known a3
the VO o

efficiency sysers due to multicoos dination russben, mullivalent
iy for oxygen storage and favorable

1§ the  pasitions of axggen Vacancies ever the surface |15 Coupling Mn

mentary e of fiel and reduing thermal Jons in diff with ather oeder o
o o N, ctals  form dumsensional lattice seracture are clasmed
1o exglin the lectren d-d Iraenitions and

yitems s preferred by many 16, Cedhy it well known.as. good axgen stirage

0 eheis lovw-
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system and the incorporation of warlable valence fons iAo cerla
P bl assd stability in typical VOC
There is & growing interest in e

different exidation states on the defeet chemi Pantic u..ly

owever, none of the y " - o v . . .
e smaneen ] Global variability in leaf respiration in relation to climate,
mineteeen]  plant functional types and leaf traits.
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* Solo se incluyen articulos de los integrantes de la Sec-
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depende de la suscripcion del usuario a las editoriales co-
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se encuentran indexadas en las bases de datos Scopus y
Web of Science, de reconocido prestigio internacional.
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Bioactive Maca (Lepidium meyenii) alkamides are a result @
of traditional Andean postharvest drying practices
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Optimal stomatal behavi

Yan-Shih Lin et al’

Stomatal conductance (9. is a key land-surface attribute as
it links transpiration, the mm global land

‘wvapatrampiration, and photosynthess, the driving force of
ﬂummmmmmmdgh

scale database wnd an MMMMM
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e’ and the leaf and wood econcmics spactrum™, We aise

of g, and PFTs
that <. h-.lﬂhm. continental and global-scale
medelling of ecosystem preductivity, enerzy balance and

our around the world

Earth sysiem m {ESM). which istegrate biogeochemical
and

£ plan & pivotal sole became & W 3 key foedtuck soule for
Sarbon and 1menh [

vegetation. Stomata asv amall pores. on beaves whene apertese s
actively regalated by plants ks resposse 1o mlliple abiotse and
itk factons, s their condictasce b 4 majr determinant of
Theresore, cur sty 1o medel the gobal carbon and water cpces
wnder cliraute depends on cur ability 1o predict
£ hotally’. Masry ESMs ol poeseat use an enpirical somatil model
o peedit £, and, i the alsence of inkoerntion, sssurne estial
parumeter values So¢ all pon water stressed C, dad C, vegetion.

undertying this model’ i that somats are regulated w0 a5 10
masimize phetosyribeis mius the rrbon, o ..rm..,--r-m.
~AE, whae 4 {mol CO, mal ™ H,O} i the carbon cont

unit witis wed by the plil, Infuitively, A represents the ,h.n
cavhange mate between carbon ptaks and water w8 bigh vabus

of 1 indiates thal \ragipisation 5 comtly in cirbon berma, meaniog
that the plant & likely 10 be conservative i s we of watet.
From this. peersine, the model prodices that g, dhosld be related
i photonyrhesis, vapour prowure defict and strasghersc CO,
conorstralion, Wik 4 er, .. 1hat 3 inversely

2 single
proportioaal 10 V(s I415h The dope parimeter b peadily

D (1) 0 10 amibient GO concentration () of 0.4 for all C, vegetation e msan
k) e o and .4 lorall , regtaon, The CABLE model indexof L ndicae ahigh 1 The mod aho
. £ shouldbe

ing an undergrouad wer.
ey (Imul- of the high
o, b

ot 0510k 12-6071-2015

‘ever USD) 100 million & 2013

wunau
Fonel ke

Blogeascinces, 12, 60716083, 2015
ww biogresciences net/| 25071201 &1

© Author(s) 2015, CC Attribution 3.0 License.

Blogeosciences

Special Section on Tropical Forests

thereors i g, values
e froms plant caston
Hhare

| scoceding 1o the cost
ansport, such that
£ {that i, be st
frecs and gy meanperm
Largis

Climate Warming and Soil Carbon oyl
in Tropical Forests: Insights from

fapwocd permeabitity,
frction per wait water
Jpecial cane. Thos 1o the
Jponst in C, plants, the
aris L vadas, g, houakd

g
K18E2/5 3013 i Awsters. P
Tats i a0 o accrws anicie e

Soil microbial nutrient constraints along a tropical forest elevation
gradient: A belowground test of a biogeochemical paradigm

A. T. Nottingham!, B. L. Turner’, ]. Whitaker’, N. J. Ostle!, N. P. McNamara®, R. D.
Bardgett’, N. Salinas®™*, and P. Meir'?

!Sichenl of Geoscences. University of Edinburgh, Drammond Street. Edinburgh. EHE 9XF, UK

Smithsontan Tropical Research Institute, Apareado 0843 03092, Balboa, Ancon, Repubiic af Panama

Contre for Ecology & II\wmng\ Lancaster Emvironment Centre, Library Avenue, Lancaster, LAT 4AF, UK

L ancaster Ermvioniment Centee, Lancasiee Univeesity, Bailitge, Lancaster, LA 4Y1),
SFacubty of Life Sciences, Michael Smish Baibding, The Untversity of Manchesser, Cxcfond Rosd, Manchesser. M13 99T, UK
BSeccion Quimica, Poniificta Unhversidad Caiolica del Per, Lima, Peru

Tliniversidad Nacional de San Antonio Abed del Casco, Faculead de Biologia, Cusco, Penu

Erm 1 Change Insitute. Pasks Road, Oxfoed, CX1 3QY, UK
¥Fsssarch Sehool of Biclogy, Ausarallan Natkonal L ra, ACT D200, Australia

Cornmpondence 10: A. T. Notiingham (anomingstafmasl ed ac.uk)

Recwhvd: 26 Felusey 2005 - Publisted In Blogeosesences Disewss.: 30 Apitl 2015
Revised: 19 Auging 2015 - Accepiet 19 August 2015 - Published: 26 October 2015

Abstract, Aboveground primary productivity Is widely con 1 Introduction
sidered to be limited by (P} availability i low:
land trogical forests and by nitroges (N) svailabilsy in

mertan: wopical Forests, Fowever, the extent fo which @as 1 ropical forests have a major influence on the glotal carkbon

an Elevation Gradient in the
Peruvian Andes

ANDREW T. NOTTINGHAM, JEANETTE WHITAKER, BENJAMIN L. TURNER, NORMA
SALINAS, MICHAEL ZIMMERMANN, YADVINDER MALHI AND PATRICK MEIR
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Tl- respormse of soll carbon to feture Demparatury  clowed camopy forest exhts today (Wright et ol 2005, IPCC
ha

inge will inflaence stmonpheri: compunition and ok

paradigm applies 10 belowground processes. remains unre

1G) cyc. bekg Lhe most prckettve sccytens on Eaeth
J4-55% of the C in forests worldwide (Beer

sobved. We measared inds status.
i B, sib-mctasm arad moreane topleal feeets along
a natural gradient spanning 3400 m in ehivatioe i the Pe-
runvian Andes. Wit Increasing elevagion there were marked
increases In soll concentrations of fotal N, otal P, and read
iy exchangeabie P, bot in N mineralization de.
rersmined by b situ resin bags. Miceobial caebom (C) and N
ncreaned with inceensing elevation, bt microbial ©:N

Fatios were relathvely constant, sugpesting homeosiasss. The

ot al, 2000; Pan ot al., 2011). The exchange of C betwesn
the atmesghee and foests & sedisted by the availability
of mineesd mulrients, 50 e 15 widespread iterest in o
derstandding hew plane or microbeal metabolic processes are
consimined ty the deficiencies of specific “limiting” nuert
ents (Cleveland ot a1, 2011 Wright et al., 2011}, and how
Iusan sberaticen of thase purient cyebes may Impact togh-
«al scosystenss (Hietz et ol 2001: Townsend of a1, 2001),
Our understanling of nuerient maticn in the tropical for

rnate (Diavidses and Jansens 2006, Comant ot sl 30111, but

rernain unchar {IPCC 3913 Wieder ot ol 301 ¥, This b evpe-

clally wa for

ey e global castboe cycls, exchy
more carbon doxide (C0,) with the atmosphere than any
other ecoystem and accounting for over o hirds of tevres.
il plant bomans (Pan et al. 2011) and a hisd of ghbal sil
carbon (hebbugy s Jackson J000). But the futers carbon
cycle of trephcal forests, for which L sifi lemperature paas
pulation experiments have not bem condested (Cavalerl

2013). Earth syvem models curnntly predict 1hat this
sl

o ganic maties (50M), resnlting @ & net seleme of Carbon
froen s0il isne the strmeiphere (Davidion and Janswes 2006,
Wieder ot ak. 2013, Even 2 small fractional release of total
sl arbon will b & significant irmpact on the soncenirs

o of stmenpharic 0y, becaus carbom torags i

three times greater tan in the stmosphere e four times
reater than in wegetation {bbagy and lackwn 2000).

n il is

undetain, nol only becatse 5 soil wan

cxperiments
have been consucied i topical forets imnkrl ot al

activity of hydrolytic enymes, which are rich in N, de-

A wilh st C cycle b based Largely on the responses of aboveground
N P production. I conrmst, bekmEround processes resaln rel
fexthe autvely unee-studied, despitn evidersce than they are Hsped
‘mand for N compared 1o P with increasing elevation. Wecon: 1Y dilTerers neients to therse limsing alxgronnd produc-

2015, bul also because we still lack
of s complen direst amd indirest facton |hg deterrning
Hhe hong bern senidivity of wil cartoe ks under ehevated
temgeratare. Shortderm sod warming experiments have

ol J015), remaing an isepontant source of undeetsinty i
climane moddel pecgection (Cox e2 ol 2013).

The tropics are predicted to experience novel heat regimes
with 3 warmsing of 18 to 510 degrees Celsus () over this

and optical properties of (Mg,Ca,_,);AlSi
glasses doped with Nd** ions

clude that soil Ivestment in matrient thvity In some ecosysiems, inchuding tropical forests. (Som.
. 2014). It s im.
il i robial pro
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