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silver are obtained in small amounts in lab scale experi-
ments.

e The XRD and FESEM-EDAX studies of the metallic
product in the present investigation confirm the presence
of gold and silver after aqua leaching of e-waste sample.

e TEM-EDX study analysis shows that leached resi-
due also confirms the presence of gold (Au) and silver
(Ag).

e The expenditure for the present study was calculated
for 1 kg of e-waste sample. It shows that the total value
of gain product gives a gain amount Rs 381 (in Indian
currency Rupees) with an expenditure of Rs 105 for per-
forming such small experiments. However, the expendi-
ture as well as consumption of such an experiment will
certainly come down in a continuous large scale opera-
tion, which makes the process more economical. More-
over, air instead of H,0, as an oxidizing agent; will also
cut down the cost further.

e The entire investigation shows that microwave heat
treatment is not only a clean process but also an eco-
friendly process for obtaining valuable precious metals
like gold and silver metals from e-waste.
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Earlier studies have confirmed that diarylpentene-
dione derivaties 1a and 1c have the highest and the
lowest anti-inflammatory activity respectively. In this
work, the interactions of diarylpentenedione deriva-
tives la—1c with Si-nanotube (7,7) were studied and
quantum molecular descriptors of the diarylpentene-
dione derivatives were calculated. Results showed that
la—1c¢ can interact with Si-nanotube (7,7) significantly
and so their adsorptions were possible from an
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energetic viewpoint. Results also indicated that ad-
sorption thermodynamic values of 1a on Si-nanotube
(7,7) were higher than those of 1b and 1c. Therefore
1a has the highest chemical potential and electrophi-
licity index values. Thus the obtained theoretical and
published experimental trends of anti-inflammatory
activity of 1a—1c were similar.

Keywords: Adsorption energy, anti-inflammatory and
chemical potential, diarylpentenedione derivatives, sili-
con nanotube.

INFLAMMATION is a defensive answer that it includes the
defended cells, blood vessels and molecular arbitrator.
The aim of inflammation is start to correction of tissue.
Anti-inflammatory mentions to treatment of inflammation
in body' . Diarylpentanoid derivatives are potential anti-
inflammatory drugs to remove the monocyte chemoat-
tractant*°.

Nanoparticles such as silicon nanotubes have large band
gaps and high performance to therapeutic drug delivery’ .
In the present work, the interactions of diarylpentened-
ione derivatives la—1c¢ (Figure 1) with Si-nanotube (7,7)
were studied (Figure 2) to propose new anti-inflammatory
drugs.

The chemical potential (= (ELymo + Enomo)/2),
chemical hardness (7= (ELumo — Enomo)/2) and electro-
philicity index (w=7/27) as quantum molecular de-
scriptors can establish the chemical potential of various
drugs. The p expresses the constancy of drug in contra-
diction of electronic configuration variations. 77 characte-
rizes the energy gap of a drug, and therefore drugs with
lower 7 values are more reactive. @ measures the ability
of a drug to accept electrons. The interactions between
drugs and nanostructures can be examined using the
following relation: AN = (up — un)/(21p + 21n), where up
and s are the chemical potential of the drugs, while 7p
and 77y are the chemical hardness of the drugs and nano-
structures respectively'> ',

In this study, the g, 1, @ and AN values of diarylpente-
nedione derivatives have been calculated in order to
establish the capability of Si-nanotube (7,7) to transmission
of diarylpentenedione derivatives 1a—1¢. The aim of this
work is to: (1) to compare the AE,; and AG,, values of
la—1c on the Si-nanotube (7,7) surface; (2) to study the
quantum molecular descriptors of la—1¢ and (3) to also
study the anti-inflammatory activity of 1a—1lec.

In this study, the geometries of Si-nanotube (7,7),
diarylpentenedione derivatives la—1c¢ and their complexes
with Si-nanotube (7,7) via 6-31G(d) basis set and density
functional theory method in GAMESS package were
optimized'>'®. The interaction values of la—lc and
Si-nanotube (7,7) were calculated as

AE,q = E (Si-nanotube (7,7)/drug) — E (drug)
— E (Si-nanotube (7,7)) + Egsse, (1)
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AG,q = G (Si-nanotube (7,7)/drug) — G (drug)
— G (Si-nanotube (7,7)) + Epssk. (2)

where E (Si-nanotube (7,7)/drug) corresponds to the
energy of complexes of la—lc with Si-nanotube (7,7);
and E (Si-nanotube (7,7)) and E (drug) correspond to
energy of la—lc¢ and Si-nanotube (7,7) respectively; G
(Si-nanotube (7,7)/drug) corresponds to the free Gibbs
energy of complexes of 1a—1¢ with Si-nanotube (7,7) and
G (Si-nanotube (7,7), and G (drug) correspond to the free
Gibbs energy of 1la—1c and Si-nanotube (7,7) respective-
ly. Epssg is the basis set superposition error energy by
counterpoise modification method. Negative values of
AE,4 and AG, correspond to exothermic adsorption of
la—1c on the surface of Si-nanotube (7,7) (ref. 19).

Leong et al.”® synthesized a chain of diarylpentenedione
derivatives (1a—1c¢) and examined their anti-inflammatory
activity against RAW 264.7 cell using experimental
methods (Figure 1). They showed that diarylpentenedione
derivative 1a has the highest action against RAW 264.7
cell, while diarylpentenedione derivative 1¢ has the high-
est ICsy value and the lowest action against RAW 264.7
cell’. Thus the anti-inflammatory activity of these
diarylpentenedione derivatives can be represented as fol-
lows: 1¢ < 1b < 1a.

Leopoldini ef al.*' examined the theoretical parameters
of several phenolic drugs using the DFT/B3LYP method.
Nam et al.”* studied the theoretical parameters for pyridi-
nethiol derivatives using the DFT/B3LYP method, while
Mohajeri and Asemani®® examined those of chroman
derivatives using DFT method.

Researchers®' >’ showed that DFT/B3LYP method can
calculate the experimental activity of drugs, significantly.
Rimarcik er al.** studied the activity of several anilines
using the B3LYP method. Brinck et al.®’ calculated the
activity of the drugs via DFT/B3LYP and 6-31G(d, p)
basis set. They confirmed there are linear dependencies
between the experimental and theoretical activities of
studied drugs.

Klein and co-workers confirmed using the theore-
tical and experimental methods that antioxidant activity

26-28

Derivative | x | Nitric oxid inhibition
la Cl 26.7
1b Br 294
Ic OMe 31.6

Figure 1. Structures of diarylpentenedione derivatives la—lc¢ and
published ICsy values (in uM) against RAW 264.7 cell in previous lite-
rature®’,
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Figure 2.

of drugs such as chromans has linear dependencies.
Kumar et al.®’ studied the properties of naturally occur-
ring flavonoids such as chrysoeriol and hispidulin using
DFT/B3LYP.

Sadasivam and Kumaresan®® reported that antioxidant
activity of drugs via theoretical method (DFT/B3LYP)
and experimental scales have same trends. Therefore, it
can be concluded that the DFT/B3LP method can predi-
cate the experimental properties of various drugs and also
propose novel drugs with high activity*' .

In the present study, the AE,4 and AG,q4 values of 1a—1¢
on Si-nanotube (7,7) surface were calculated. Table 1
shows the AE,4 values of 1a and 1b on Si-nanotube (7,7)
are higher than that of 1c¢. Also, the AE,4 value of 1a on
Si-nanotube (7,7) is higher than that of 1b.

The AG, value of 1a on Si-nanotube (7,7) is higher
than those of 1b and 1¢ Also, the AG,4 value of 1b on
Si-nanotube (7,7) is higher than that of 1c. AG,4 values of
la—1c on Si-nanotube (7,7) are lower than AE,4. Thus the
results show that AE,y and AG, values of la-l1c¢ on
Si-nanotube (7,7) surface are negative and decrease as
follows: 1¢ < 1b < 1a. Adsorption of 1a—1¢ on Si-nanotube
(7,7) surface is possible from the thermodynamic view-
point. The diarylpentenedione derivatives 1a and 1¢ have
the highest and the lowest probable to Si-nanotube (7,7)
respectively.

The diarylpentenedione derivatives (1a—1¢) as phenolic
structures can play a protective role via three mechan-
isms. In the first one, the free radical removes a hydrogen
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Interactions of diarylpentenedione derivatives 1a—1¢ with Si-nanotube (7,7).

atom from la—lc. In the second, the diarylpentenedione
derivatives can donate an electron to the free radical and
drug become a radical cation. In the third, drugs la—1lc
can transfer protons to the free radical and they become
anion structures. The bond dissociation enthalpy (BDE),
ionization potential (IP) and proton affinity (PA) are
important parameters that provide information about the
efficiency of the diarylpentenedione derivatives activity.
The lower BDE, IP and PA values of 1a—1c increase the
reaction of free radical inactivation and electron abstrac-
tion®* "

In this study, BDE, IP and PA of 1a—1¢ were indicated
using 6-31G(d) basis set and density functional theory
method.

The BDE values of 1a—1c were calculated via differ-
ences in enthalpies of diarylpentenedione, hydrogen atom
and diarylpentenedione in radical form as follows

BDE = H (diarylpentenedione in radical form)
— H (diarylpentenedione) — H (hydrogen atom).
The IP values of 1a—1c were calculated via differences of
enthalpies in diarylpentenedione, electron and diaryl-
pentenedione in cation radical form as follows
IP = H (diarylpentenedione in cation radical form)

— H (diarylpentenedione) — H (electron).

CURRENT SCIENCE, VOL. 116, NO. 3, 10 FEBRUARY 2019
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The PA values of 1la—1¢ were calculated via differences
enthalpies of diarylpentenedione, proton and diarylpente-
nedione in anion form as follows

PA = H (diarylpentenedione in anion form)

— H (diarylpentenedione) — H (proton).

Table 1 shows the calculated BDE, IP and PA values of
la—1c. The calculated BDE values of 1a—1c¢ decreased as
follows: 1a <1b <1e¢. Thus, 1a has the highest capacity
and 1c has the lowest capacity to lose hydrogen atom.

The calculated IP wvalues of la—lc decreased as
follows: 1a <1b < 1c. Thus 1a has the highest capacity
and 1c has the lowest capacity to lose an electron.

The calculated PA values of la-lc decreased as
follows: 1a <1b < 1c. Thus 1a has the highest capacity
and 1c has the lowest capacity to lose a proton.

Table 2 shows the calculated x4, 7 and @ values of
la—1c¢ and Si-nanotube (7,7). The calculated u values of
la—1c decreased as follows: 1a>1b > lc¢. Thus 1a has
the highest and 1c¢ has the lowest capacity to accept an
electron. The calculated 7 values show that 1a has the
lowest stability and the highest reactivity and 1c has the
lowest reactivity.

The calculated w values of 1a—1¢ decreased as follows:
1a > 1b > 1c. Thus 1a has the highest and 1¢ has the low-
est capacity to accept electrons.

Table 2 also shows the calculated AN values of com-
plexes of la—l¢ with Si-nanotube (7,7). The diaryl-
pentenedione derivatives 1a—1c¢ act as electron donors and
boron nitride-nanotube (9,9) acts as an electron acceptor.
Also, 1a has the highest AN value and the highest interac-
tions with Si-nanotube (7,7).

Thus the anti-inflammatory activity of diarylpentene-
dione derivatives was found to decrease as follows:
le <1b <1a. The adsorption potential of la—lc de-
creased as follows: 1a > 1b > 1¢. Calculations show that

Table 1. Calculated AE,q and AG,q (eV) of diarylpentenedione deriva-
tives 1a—1c¢ on surface of Si-nanotube (7,7). The BDE, IP and PA values
(eV) of studied structures

1a has the highest value and 1c¢ has the lowest x# and @
values. It can be concluded that the calculated z, 7, @
values of 1a—1c and their AE,q and AG,4 values have sim-
ilar trends. These theoretical trends confirm the experi-
mental trends of anti-inflammatory activity of 1a—1c. The
AE,4, AGyy, p, n and o values derivatives 1la—1c are vital
parameters to predicate their adsorption potential on the
Si-nanotube (7,7) surface.

In this study, the anti-inflammatory activity of diaryl-
pentenedione derivatives la—lc were examined using
theoretical methods and the obtained results were compared
with the reported experimental results®. Experimental re-
sults showed that 1a and 1c have the highest and lowest
anti-inflammatory activity respectively. The interactions
of 1a—1c with Si-nanotube (7,7) were examined and the
quantum molecular descriptors of the diarylpentenedione
derivatives were calculated. The adsorption parameters
(AE,q and AG,) of 1la—1c on Si-nanotube (7,7) surface
were studied using density functional theory method. Re-
sults show that, 1a—1c¢ can interact with Si-nanotube (7,7)
significantly and their adsorption on Si-nanotube (7,7)
surface is possible from a thermodynamic viewpoint. The
adsorption ability of the diarylpentenedione derivatives
decreased as follows: 1a>1b > 1c and 1a. Also, 1a has
the highest and 1c¢ the lowest potential for adsorption on
Si-nanotube (7,7). In addition, 1a has the highest # and @
values and the lowest 7 value. Results indicated that
theoretical and experimental trends of activity of diaryl-
pentenedione derivatives 1a—1c are similar.

Structures AE4 AGaq BDE 1P PA
1a -0.55 —0.45 11.8 17.3 8.4
1b —0.41 —0.37 13.2 18.9 9.1
1c —0.34 —0.26 14.6 20.1 9.9
Table 2. x, 1, wand AN (eV) values 1a—1¢ and Si-nanotube (7,7)
Structure )7 n w AN
Si-nanotube (7,7) —-0.55 0.10 1.56 -
1a -0.47 0.07 1.66 -0.250
1b —0.46 0.11 0.99 —0.225
1c —0.45 0.14 0.73 -0.217
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Allocation of biomass and carbon
stocks in seven woody species of
tropical deciduous forests, Dang,
Gujarat
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Literature on the biomass estimates and carbon cycles
of Asian tropical deciduous forests is very limited. In
this study, seven woody species were selected, with
four representatives each in chronosequence, and har-
vested from deciduous forests of Dang, Gujarat for
assessing their biomass and carbon content. All the
species showed a carbon percentage between 40% and
45%. The regression equations of total biomass versus
girth class developed for all seven species would be
useful to estimate biomass on a larger scale and the
carbon content would improve the understanding
about carbon accounts of Indian forests.

Keywords: Biomass estimation, carbon sequestration,
climate change, Indian forests, tropical deciduous forests.

ABOUT 17% of the global CO, emissions occur due to de-
forestation and land-use change'. Reduction of emissions
through deforestation and forest degradation (REDD+)

*For correspondence. (e-mail: bhawana.pathak@cug.ac.in)

CURRENT SCIENCE, VOL. 116, NO. 3, 10 FEBRUARY 2019




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


