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425 onJαnv₃stα₅atαonJo₄Jt−₃Jba₁t₃rα₁α₂aεJa₁tαvαtyJo₄Js₃ε₃₁t₃₂J₃ss₃ntαaεJoαεsJtoJo₃romonasJsppXJ2015VJdVJfgWge 27

424 ~α₁roaε₅a₃hJtastWurowt−J–ustaαnabε₃Jur₃₃nJta₁torα₃sXJ2015VJbcVJ[eZcW[ecc 42

423 Yso–—J₂ynamα₁sJ₂urαn₅Jt−₃JnaturaεJ₄₃rm₃ntatαonJpro₁₃ssJo₄Jtabε₃Joεαv₃sJRN₃₅rαn−aJ₂₃Jtr₃αxoJ₁vXSXJ
2015VJbdVJcf]Wcfd 25

422 —−₃J₃₄₄₃₁tJo₄Jaε₅αnat₃Wbas₃₂J₃₂αbε₃J₁oatαn₅sJ₃nrα₁−₃₂Jwαt−J₃ss₃ntαaεJoαεsJ₁onstαtu₃ntsJonJorbutusJ
un₃₂oJzXJ₄r₃s−J₄ruαtJstora₅₃XJ2015VJ[ZZVJ]]dW]aa 98

421 ur₃₃n−ous₃J₅asJ₃mαssαonsJαnJr₃spons₃JtoJnαtro₅₃nJ₄₃rtαεαzatαonJαnJmana₅₃₂J₄or₃stJ₃₁osyst₃msXJ
2015VJbdVJ[deW[ga 16

420 ontαmα₁robαaεJa₁tαvαtyJo₄J₃ss₃ntαaεJoαεsJa₅aαnstJ–tap−yεo₁o₁₁usJaur₃usJbαo₄αεmsXJ2015VJ][VJccgWeZ 36

(2015-2015)
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419 ontαbαotrop−shJ—−₃J₁ompε₃xαtyJo₄Jantαbαotα₁Wsubsαstαn₅Jan₂Jantαbαotα₁Wr₃sαstantJmα₁roor₅anαsmsXJ
2016VJb]VJ[eWaZ 23

418 wrαsJRwrαsJ₅₃rmanα₁aSJOαεsXJ2016VJbf[Wbfd 1

417 Us₃Jo₄J~₃taεJNanopartα₁ε₃sJ₄orJo₁tαv₃J’a₁γa₅αn₅Joppεα₁atαonsXJ2016VJaggWbZd 2

416 pαo₅₃nα₁Jomαn₃sXJ2016VJb[dWb]a 5

415 ta₁torsJwn₄εu₃n₁αn₅Jpa₁t₃rαaεJrαv₃rsαtyJan₂JqommunαtyJqomposαtαonJαnJ~unα₁αpaεJrrαnγαn₅JWat₃rsJαnJ
t−₃JO−αoJ”αv₃rJpasαnVJU–oXJPLoSjONEVJ2016VJ[[VJ₃Z[cegdd 3.7 42

414 “uaεαtyJo₄Jqoε₂J’εasmaJ—r₃at₃₂Jtoo₂sJo₄JonαmaεJOrα₅αnXJ2016VJ]eaW]g[ 6

413 –₃₂αm₃ntoεo₅yJo₄Jt−₃J~aXaJuaJupp₃rJ~₃n₂onJtormatαonVJparb₃rtonJur₃₃nston₃Jp₃εtVJ–out−Jo₄rα₁aXJ
2016VJ]f[VJbeaWbgb 20

412 —axonomα₁J₁−ara₁t₃rαzatαonJan₂Jt−₃JbαoWpot₃ntαaεJo₄Jba₁t₃rαaJαsoεat₃₂J₄romJ₅εa₁α₃rJα₁₃J₁or₃sJαnJt−₃J
vα₅−Jor₁tα₁XJ2016VJcdVJ]ecWfc 11

411
oromaJpro₄αε₃Jan₂J₁omposαtαonJo₄Jparb₃raJwαn₃sJobtaαn₃₂JbyJmαx₃₂J₄₃rm₃ntatαonsJo₄J–tarm₃r₃εεaJ
ba₁αεεarαsJRsynonymJqan₂α₂aJz₃mpεαnαnaSJan₂J–a₁₁−aromy₁₃sJ₁₃r₃vαsαa₃XJLWTjzjFoodjSciencejandj
TechnologyVJ2016VJeaVJcdeWcec

5.4 58

410 q−₃mα₁aεJ₁omposαtαonVJε₃t−aεαtyJan₂Jantα₄un₅aεJa₁tαvαtα₃sJo₄Jt−₃J₃xtra₁tsJo₄Jε₃a₄Jo₄J—−aumato₁o₁₁usJ
₂anα₃εεααJa₅aαnstJ₄oo₂born₃J₄un₅αXJ2016VJcVJacdWadf 5

409 qomparαsonJonJt−₃JqomposαtαonsJan₂Jontαoxα₂antJo₁tαvαtyJo₄Jsss₃ntαaεJOαεJ₄romJt−₃JtruαtsJo₄J
’−₃εεo₂₃n₂ronJamur₃ns₃J”uprXJUn₂₃rJtourJrα₄₄₃r₃ntJ’α₁γαn₅J–ta₅₃XJ2016VJ[gVJa]fWaaf 4

408 ’oεy₃n₃Jma₁roεα₂₃Jbαosynt−₃sαsJαnJstr₃ptomy₁₃t₃sJan₂Jr₃εat₃₂Jba₁t₃rαahJr₃₁₃ntJa₂van₁₃sJ₄romJ
₅₃nom₃Js₃qu₃n₁αn₅Jan₂J₃xp₃rαm₃ntaεJstu₂α₃sXJ2016VJ[ZZVJafgaWgZf 25

407 ’ostW−arv₃stJ₁ontroεJo₄Jwαn₃W₅rap₃Jmy₁obαotaJusαn₅J₃ε₃₁troεyz₃₂Jwat₃rXJ2016VJacVJ][W]f 17

406 r₃t₃rmαnatαonJo₄Jsαz₃W₂₃p₃n₂₃ntJm₃taεJ₂αstrαbutαonJαnJ₂αssoεv₃₂Jor₅anα₁Jmatt₃rJbyJ
–sqWU Y w–Wwq’W~–Jwαt−Jsp₃₁αaεJ₄o₁usJonJ₁−an₅₃sJαnJs₃awat₃rXJ2016VJaeVJ[ZdaWe[ 8

405 q₃εεJsur₄a₁₃Ja₁α₂Wbas₃Jprop₃rtα₃sJo₄Jt−₃J₁yanoba₁t₃rαumJ–yn₃₁−o₁o₁₁usJhJwn₄εu₃n₁₃sJo₄Jnαtro₅₃nJ
sour₁₃VJ₅rowt−Jp−as₃Jan₂JNh’JratαosXJ2016VJ[feVJ[egW[gb 9

404 —−₃Jr₃W₃utrop−α₁atαonJo₄Jzaγ₃Jsrα₃hJvarm₄uεJaε₅aεJbεoomsJan₂J−ypoxαaXJ2016VJcdVJbbWdd 246

403 wn−αbαtαonJo₄Jnαtrα₄α₁atαonJtoJmαtα₅at₃Jnαtrat₃Jε₃a₁−αn₅Jan₂JnαtrousJoxα₂₃J₃mαssαonsJαnJ₅raz₃₂J
₅rassεan₂hJaJr₃vα₃wXJ2016VJ[dVJ[bZ[W[b]Z 90

402 sm₃r₅αn₅J₁ontamαnantJ₂₃₅ra₂atαonJan₂Jr₃movaεJαnJaε₅aεJwast₃wat₃rJtr₃atm₃ntJpon₂shJw₂₃ntα₄yαn₅J
t−₃Jr₃s₃ar₁−J₅apsXJ2016VJa[aVJ]g[WaZg 115
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401 ~α₁rob₃sJan₂Jt−₃JtossαεJ”₃₁or₂hJ–₃ε₃₁t₃₂J—opα₁sJαnJ’aε₃omα₁robαoεo₅yXJ2016VJdgW[dg 13

400 ~α₁roor₅anαsmWαn₂u₁₃₂Jw₃at−₃rαn₅Jo₄J₁εayJmαn₃raεsJαnJaJ−y₂romorp−α₁JsoαεXJ2016VJ[fbVJ]e]W]ff 31

399
ontαbαotα₁Jr₃sαstan₁₃JαnJss₁−₃rα₁−αaJ₁oεαJstraαnsJαsoεat₃₂J₄romJontar₁tα₁Jbαr₂J₄₃₁₃sVJwat₃rJ₄romJαnsα₂₃J
aJwast₃wat₃rJtr₃atm₃ntJpεantVJan₂Js₃awat₃rJsampε₃sJ₁oεε₃₁t₃₂JαnJt−₃Jontar₁tα₁J—r₃atyJar₃aXJ2016VJ
[ZVJ[]aW[a[

31

398 r₃₄αnαn₅Jâ��s₃rαousJ−armâ��JtoJt−₃Jmarαn₃J₃nvαronm₃ntJαnJt−₃J₁ont₃xtJo₄J₂₃₃pWs₃ab₃₂Jmαnαn₅XJ2016VJebVJ]bcW]cg 149

397 vα₅−Jrat₃sJo₄Jmα₁robαaεJ₂αnαtro₅₃nJ₄αxatαonJan₂Jsuε₄at₃Jr₃₂u₁tαonJasso₁αat₃₂Jwαt−Jt−₃J~₃₂αt₃rran₃anJ
s₃a₅rassJ’osα₂onαaJo₁₃anα₁aXJ2016VJagVJbedWbfa 24

396 oε₅aεJurowt−Jyαn₃tα₁sJan₂J’ro₂u₁tαvαtyXJ2016VJ][Wd]

395 wn₄εu₃n₁₃Jo₄Jm₃asur₃m₃ntJun₁₃rtaαntα₃sJonJ₄ra₁tαonaεJsoεubαεαtyJo₄JαronJαnJmαn₃raεJa₃rosoεsJov₃rJt−₃J
o₁₃ansXJ2016VJ]]VJfcWg] 14

394 —ra₁₃Jε₃v₃εsJo₄Js₃wa₅₃J₃₄₄εu₃ntJar₃Jsu₄₄α₁α₃ntJtoJαn₁r₃as₃J₁εassJ[Jαnt₃₅ronJpr₃vaε₃n₁₃JαnJ₄r₃s−wat₃rJ
bαo₄αεmsJwαt−outJ₁−an₅αn₅Jt−₃J₁or₃J₁ommunαtyXJ2016VJ[ZdVJ[daW[eZ 27

393 ontαmα₁robαaεJo₁tαvαtyJo₄Jt−₃Juεu₁osαnoεat₃sXJ2016VJ[W]d 1

392 ontαbαotα₁J”₃sαstan₁₃Jan₂Jαntw[Jqarrαa₅₃JαnJWat₃rborn₃Jsnt₃roba₁t₃rαa₁₃a₃XJ2016VJ]]eVJ[ 14

391 svaεuatαonJo₄Jpropα₂αumJmonoazα₂₃Jan₂Jεon₅Wampεα₁onJq’q”JasJanJαn₄₃₁tαvαtyJassayJ₄orJ₁oεαp−a₅₃XJ
2016VJ]afVJbfWcc 9

390 —−₃Jαn₄εu₃n₁₃Jo₄JbottomJboun₂aryJεay₃rJ−y₂ro₂ynamα₁sJonJs₃₂αm₃ntJ₄o₁usαn₅JαnJaJ₁ontamαnat₃₂J
bayXJ2016VJ]aVJ]cb[]W]cb]d 9

389 tormatαonJan₂J—rans₄ormatαonJo₄JwronWp₃arαn₅J~αn₃raεsJbyJwronRwwSWOxα₂αzαn₅Jan₂JwronRwwwSW”₃₂u₁αn₅J
pa₁t₃rαaXJ2016VJcaWgf 13

388
ontαmα₁robαaεJan₂Jantαoxα₂antJa₁tαvαtyJo₄J₃ss₃ntαaεJoαεJ₄romJpαnγJp₃pp₃rJtr₃₃JR–₁−αnusJ
t₃r₃bαnt−α₄oεαusJ”a₂₂αSJαnJvαtroJan₂JαnJ₁−₃₃s₃J₃xp₃rαm₃ntaεεyJ₁ontamαnat₃₂Jwαt−Jzαst₃rαaJ
mono₁yto₅₃n₃sXJ2016VJadVJ[]ZW[]e

54

387 q−ara₁t₃rαzatαonJo₄Jt−₃J₄αrstJ₁uεtur₃₂Jr₃pr₃s₃ntatαv₃Jo₄J ₃rru₁omα₁robαaJsub₂αvαsαonJcJαn₂α₁at₃sJt−₃J
proposaεJo₄JaJnov₃εJp−yεumXJISMEjJournalVJ2016VJ[ZVJ]fZ[W]f[d 11.9 98

386 Un₂₃rstan₂αn₅Jt−₃Jr₃v₃εopm₃ntJo₄Jsnvαronm₃ntaεJ”₃sαstan₁₃Jomon₅J~α₁rob₃shJoJ”₃vα₃wXJ2016VJ
bbVJgZ[WgZf 5

385 ~oε₃₁uεarJ₁−ara₁t₃rαzatαonJo₄Jsuε₄at₃Wr₃₂u₁αn₅Jba₁t₃rαaJ₁ommunαtyJαnJsur₄a₁₃Js₃₂αm₃ntsJ₄romJt−₃J
a₂βa₁₃ntJar₃aJo₄Jq−an₅βαan₅JsstuaryXJ2016VJ[cVJ[ZeW[[d 8

384 qε₃αsto₁−εamysJγαrγααJ₁−₃mα₁aεJ₁onstαtu₃ntshJontαba₁t₃rαaεJa₁tαvαtyJan₂Jsyn₃r₅αstα₁J₃₄₄₃₁tsJa₅aαnstJ
r₃sαstantJ–tap−yεo₁o₁₁usJaur₃usJstraαnsXJ2016VJ[efVJ[fZWe 17

(2016-2016)

11



383 rαstrαbutαonJo₄Jmuεtαpε₃Jantαbαotα₁Jr₃sαstantJ αbrαoJsppJa₁rossJ’aεγJpayXJ2016VJaVJ]b]W]cZ 15

382 q−an₅αn₅Jroε₃sJo₄JammonαaWoxα₂αzαn₅Jba₁t₃rαaJan₂Jar₁−a₃aJαnJaJ₁ontαnuousεyJa₁α₂α₄yαn₅JsoαεJ₁aus₃₂J
byJov₃rW₄₃rtαεαzatαonJwαt−Jnαtro₅₃nXJ2016VJ]aVJ[[gdbWeb 37

381 wssu₃sJαnJp₃r₄orman₁₃J₃vaεuatαonJ₄orJ−ostWpat−o₅₃nJprot₃αnJαnt₃ra₁tαonJpr₃₂α₁tαonXJ2016VJ[bVJ[dcZZ[[ 14

380 rαsturban₁₃Jop₃nsJr₃₁ruαtm₃ntJsαt₃sJ₄orJba₁t₃rαaεJ₁oεonαzatαonJαnJa₁tαvat₃₂Jsεu₂₅₃XJ2016VJ[fVJfeWgg 27

379 ~₃₁−anαsmsJo₄J₁₃p−aεosporαnJr₃sαstan₁₃JαnJαn₂α₁atorJss₁−₃rα₁−αaJ₁oεαJαsoεat₃₂J₄romJ₄oo₂JanαmaεsXJ
2016VJ[gbVJdgWea 24

378 –ubstαtutαonJo₄J₄₃rtαεαz₃rWNJbyJ₅r₃₃nJmanur₃Jαmprov₃sJt−₃JsustaαnabαεαtyJo₄Jyα₃ε₂JαnJ₂oubε₃Wrα₁₃J
₁roppαn₅Jsyst₃mJαnJsout−Jq−αnaXJ2016VJ[ffVJ[b]W[bg 67

377 ’r₃vaε₃n₁₃Jo₄Jpεasmα₂Wm₃₂αat₃₂Jmuεtα₂ru₅Jr₃sαstan₁₃J₂₃t₃rmαnantsJαnJ₄εuoroquαnoεon₃Wr₃sαstantJ
ba₁t₃rαaJαsoεat₃₂J₄romJs₃wa₅₃Jan₂Jsur₄a₁₃Jwat₃rXJ2016VJ]aVJ[Zf[fW[Zfa[ 60

376 wmpa₁tJo₄JaJ₄εoo₂J₃v₃ntJonJt−₃JzoopεanγtonJo₄JanJ₃stuarαn₃Jεaγ₃XJ2016VJ[]VJ[cfW[de 11

375 Nαtro₅₃nJεossJt−rou₅−Jana₃robα₁JammonαumJoxα₂atαonJαnJa₅rα₁uεturaεJ₂raαna₅₃J₂αt₁−₃sXJ2016VJc]VJ[]eW[ad 32

374 qontroεsJo₄Jpα₁op−ytopεanγtonJabun₂an₁₃Jan₂J₁omposαtαonJαnJaJ−α₅−εyJ₂ynamα₁Jmarαn₃Jsyst₃mVJt−₃J
Nort−₃rnJoεboranJ–₃aJRW₃st₃rnJ~₃₂αt₃rran₃anSXJ2016VJ[[]VJ[aW]] 11

373 ontαbαotα₁Jr₃sαstan₁₃J₅₃n₃sJasJanJ₃m₃r₅αn₅J₃nvαronm₃ntaεJ₁ontamαnantXJ2016VJ]bVJ]ZcW][f 101

372 —−₃Jt₃rr₃strαaεJbαosp−₃r₃JasJaJn₃tJsour₁₃Jo₄J₅r₃₃n−ous₃J₅as₃sJtoJt−₃Jatmosp−₃r₃XJ2016VJca[VJ]]cWf 278

371 –tarm₃r₃εεaJba₁αεεarαsJan₂J–a₁₁−aromy₁₃sJ₁₃r₃vαsαa₃Jmαx₃₂J₄₃rm₃ntatαonsJtoJr₃₂u₁₃J₃t−anoεJ
₁ont₃ntJαnJwαn₃XJ2016VJ[ZZVJcc[cW]d 74

370 s₁oεo₅α₁aεJroε₃Jo₄Jba₁t₃rαaεJαno₁uεantsJan₂Jt−₃αrJpot₃ntαaεJαmpa₁tJonJsoαεJmα₁robαaεJ₂αv₃rsαtyXJ2016VJ
bZZVJ[gaW]Ze 77

369
q−an₅₃JαnJt−₃Jabun₂an₁₃Jan₂J₁ommunαtyJ₁omposαtαonJo₄JammonαaWoxα₂αzαn₅Jba₁t₃rαaJan₂Jar₁−a₃aJ
atJsoαεJa₅₅r₃₅at₃Jε₃v₃εJasJnatαv₃Jpastur₃J₁onv₃rt₃₂JtoJ₁ropεan₂JαnJaJs₃mαarα₂Jaεpαn₃Jst₃pp₃Jo₄J
₁₃ntraεJosαaXJ2016VJ[dVJ]baW]cb

6

368 svα₂₃n₁₃J₄orJana₃robα₁JammonαumJoxα₂atαonJpro₁₃ssJαnJ₄r₃s−wat₃rJs₃₂αm₃ntsJo₄Jaqua₁uεtur₃J
pon₂sXJ2016VJ]aVJ[abbWc] 18

367 ~α₁robαaεJqommunαtyJqomposαtαonJan₂Jsxtra₁₃εεuεarJsnzym₃Jo₁tαvαtα₃sJosso₁αat₃₂Jwαt−Jxun₁usJ
ro₃m₃rαanusJan₂J–partαnaJaεt₃rnα₄εoraJ ₃₅₃tat₃₂J–₃₂αm₃ntsJαnJzouαsαanaJ–aεtmars−₃sXJ2016VJe[VJ]gZWaZa 32

366 Us₃Jo₄Jqymbopo₅onJ₁αtratusJ₃ss₃ntαaεJoαεJαnJ₄oo₂Jpr₃s₃rvatαonhJ”₃₁₃ntJa₂van₁₃sJan₂J₄utur₃J
p₃rsp₃₁tαv₃sXJ2017VJceVJ]cb[W]ccg 22
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365 ~α₁robαaεJm₃ta₅₃nomα₁sJαnJaqua₁uεtur₃hJaJpot₃ntαaεJtooεJ₄orJaJ₂₃₃p₃rJαnsα₅−tJαntoJt−₃Ja₁tαvαtyXJ2017VJ
gVJb]Wcd 61

364 sss₃ntαaεJOαεsJo₅aαnstJ’at−o₅₃nJan₂J–poαεa₅₃J~α₁roor₅anαsmsJo₄JtruαtJxuα₁₃shJUs₃Jo₄J ₃rsatαε₃J
ontαmα₁robαaεJr₃εαv₃ryJ–yst₃msXJ2017VJf]VJbe[Wbed 19

363 ’εantWsp₃₁α₄α₁J₃₄₄₃₁tsJo₄JαronWtoxα₁αtyJαnJw₃tεan₂sXJ2017VJb[dVJfaWgd 19

362 zan₂Jus₃VJsoαεJprop₃rtα₃sJan₂Jw₃at−₃rJ₁on₂αtαonsJαn₄εu₃n₁₃Jnutrα₃ntJ₄εux₃sJαntoJaJ₂₃₃pJoεα₅otrop−α₁J
εaγ₃XJ2017VJdfVJ[faZ 8

361 –ouW“qhJquaεαtyJ₁ontroεJo₄Jsαn₅ε₃Jampεα₄α₃₂J₅₃nom₃Jαn₄ormatαonJbyJsubtra₁tαn₅JnonWtar₅₃tJ
s₃qu₃n₁₃sJbas₃₂JonJs₃qu₃n₁₃J₁omposαtαonsXJ2017VJ[fVJ[c] 4

360 sxpεorαn₅J~α₁roaε₅a₃JqonsortαaJ₄orJpαomassJ’ro₂u₁tαonhJoJ–ynt−₃tα₁Js₁oεo₅α₁aεJsn₅αn₃₃rαn₅J
opproa₁−J—owar₂sJ–ustaαnabε₃J’ro₂u₁tαonJo₄Jpαo₄u₃εJt₃₃₂sto₁γXJ2017VJ[ZgW[]d 5

359 onatoxαnWaVJvomoanatoxαnWaVJan₂JNaturaεJonaεo₅u₃sXJ2017VJ[afW[be 3

358 sxpansαonJo₄Joεα₃nJan₂Jwnvasαv₃Jqyanoba₁t₃rαaXJ2017VJ]fWag 7

357 sxpεorαn₅Jt−₃J’ot₃ntαaεJo₄Jv₃rbaεJzα₅an₂sJ—owar₂J~uεtα₂ru₅W”₃sαstantJpa₁t₃rαaεJ’at−o₅₃nsJbyJ
qomputatαonaεJrru₅Jrαs₁ov₃ryXJ2017VJfgW[[e 1

356 s₄₄₃₁tJo₄JNano₃muεsα₄α₃₂Jan₂J~α₁ro₃n₁apsuεat₃₂J~₃xα₁anJOr₃₅anoJRzαppαaJ₅rav₃oε₃nsJyunt−SJ
sss₃ntαaεJOαεJqoatαn₅sJonJ“uaεαtyJo₄Jtr₃s−J’orγJ~₃atXJ2017VJf]VJ[b]aW[ba] 15

355 sss₃ntαaεJoαεsJasJ₄oo₂J₃₁oWpr₃s₃rvatαv₃shJ~o₂₃εJsyst₃mJstu₂α₃sJonJt−₃J₃₄₄₃₁tJo₄Jt₃mp₃ratur₃JonJ
εαmon₃n₃Jantαba₁t₃rαaεJa₁tαvαtyXJ2017VJ]acVJ[]eW[ac 35

354 ~α₁robαaεJpro₁₃ss₃sJ₂rαvαn₅J₁oraεJr₃₃₄Jor₅anα₁J₁arbonJ₄εowXJ2017VJb[VJcecWcgc 39

353 sn−an₁₃₂Jantαmα₁robαaεJa₁tαvαtyJo₄J₃ss₃ntαaεJoαεJ₁ompon₃ntsJαmmobαεαz₃₂JonJsαεα₁aJpartα₁ε₃sXJ2017VJ
]aaVJ]]fW]ad 53

352 qapa₁αtyJo₄J−umα₁Jsubstan₁₃sJtoJ₁ompε₃xJwαt−JαronJatJ₂α₄₄₃r₃ntJsaεαnαtα₃sJαnJt−₃JYan₅tz₃J”αv₃rJ
₃stuaryJan₂JsastJq−αnaJ–₃aXJ2017VJeVJ[af[ 20

351 oJ₁ompr₃−₃nsαv₃Jr₃vα₃wJonJt−₃Jappεα₁atαonJo₄Ja₁tαv₃Jpa₁γa₅αn₅Jt₃₁−noεo₅α₃sJtoJmus₁ε₃J₄oo₂sXJFoodj
ControlVJ2017VJf]VJ[daW[ef 6.2 156

350 ~oε₃₁uεarJ₁−ara₁t₃rαzatαonJo₄Jantαbαotα₁Jr₃sαstan₁₃JαnJ₁uεtαvabε₃Jmuεtα₂ru₅Wr₃sαstantJba₁t₃rαaJ₄romJ
εαv₃sto₁γJmanur₃XJ2017VJ]]gVJ[ffW[gf 41

349 ~₃taboεα₁Jn₃tworγJanaεysαsJr₃v₃aεsJmα₁robαaεJ₁ommunαtyJαnt₃ra₁tαonsJαnJanammoxJ₅ranuε₃sXJ2017VJ
fVJ[cb[d 277

348 ’r₃₂α₁tαonJo₄JtopsoαεJt₃xtur₃J₄orJ”₃₅αonJq₃ntr₃JRtran₁₃SJappεyαn₅Jmo₂₃εJ₃ns₃mbε₃Jm₃t−o₂sXJ2017VJ
]gfVJdeWee 27
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347 qoεε₃totrα₁−umJspXWJm₃₂αat₃₂Jsynt−₃sαsJo₄Jsuεp−urJan₂JaεumαnαumJoxα₂₃Jnanopartα₁ε₃sJan₂JαtsJαnJ
vαtroJa₁tαvαtyJa₅aαnstJs₃ε₃₁t₃₂J₄oo₂Wborn₃Jpat−o₅₃nsXJLWTjzjFoodjSciencejandjTechnologyVJ2017VJf[VJ[ffW[gb5.4 44

346 yαn₃tα₁J₁−ara₁t₃rαstα₁sJan₂Jba₁t₃rαaεJstru₁tur₃sJαnJbαo₄αεmJr₃a₁torsJwαt−Jpr₃W₁uεtur₃₂Jbαo₄αεmJ₄orJ
sour₁₃Jwat₃rJpr₃tr₃atm₃ntXJ2017VJ[][VJ]dWab 5

345 ~α₁robαaεJ₁ommunαtα₃sJαnJanammoxJr₃a₁torshJaJr₃vα₃wXJ2017VJdVJebWga 84

344 sε₃vat₃₂JqO]Jan₂Jnαtro₅₃nJa₂₂αtαonJa₁₁₃ε₃rat₃Jn₃tJ₁arbonJ₅aαnJαnJaJbra₁γαs−Jmars−XJ2017VJ[aaVJeaWfe 16

343 ontα₅₃nα₁Jan₂J₅₃n₃tα₁J₁−ara₁t₃rαzatαonJo₄Jαn₄εu₃nzaJvαrus₃sJ₁αr₁uεatαn₅JαnJpuε₅arαaJ₂urαn₅Jt−₃J
]Z[cY]Z[dJs₃asonXJ2017VJbgVJ]b[W]cZ 35

342 ~α₁robαaεJ–α₂₃rop−or₃JasJ~~’Jαn−αbαtorhonJαnt₃ra₁tαv₃Japproa₁−JonJwoun₂J−₃aεαn₅Jappεα₁atαonXJ
2017VJ[dVJeW[b 1

341 ~α₅ratαonJan₂Jαnt₃ra₁tαonJtra₁γαn₅J₄orJquantαtatαv₃JanaεysαsJo₄Jp−a₅o₁yt₃Wpat−o₅₃nJ₁on₄rontatαonJ
assaysXJ2017VJadVJ[e]W[fa 11

340 uutJbαo₄αεmJ₄ormαn₅Jba₁t₃rαaJαnJαn₄εammatoryJbow₃εJ₂αs₃as₃XJ2017VJ[[]VJcW[b 25

339 ’−oto₁rossεαnγ₃rJt₃₁−noεo₅yhJonJantαmα₁robαaεJ₃₄₄α₁a₁yJo₄J₁αnnamaε₂₃−y₂₃J₁rossWεαnγ₃₂JεowW₂₃nsαtyJ
poεy₃t−yε₃n₃JRqαnWqWzr’sSJasJaJnov₃εJ₄oo₂Jwrapp₃rXJ2017VJ[Z]VJ[bbW[cc 17

338 wronJuptaγ₃Jan₂Jstora₅₃JαnJt−₃JvopJ₂αno₄εa₅₃εεat₃Jzαn₅uεo₂αnαumJpoεy₃₂rumXJBioMetalsVJ2017VJaZVJgbcWgca3.4 4

337 ~α₁robαom₃sJosso₁αat₃₂Jwαt−JonαmaεshJwmpεα₁atαonsJ₄orJzαv₃sto₁γJan₂JonαmaεJ’ro₂u₁tαonXJ2017VJb[Wda 1

336 r₃₃pWs₃aJ₁αεαat₃shJ”₃₁or₂₃₂J₂αv₃rsαtyJan₂J₃xp₃rαm₃ntaεJstu₂α₃sJonJpr₃ssur₃Jtoε₃ran₁₃XJ2017VJ[]fVJccWdd 12

335 svaεuatαonJo₄J₁−₃mα₁aεJαmm₃rsαonJtr₃atm₃ntsJtoJr₃₂u₁₃Jmα₁robαaεJpopuεatαonsJαnJ₄r₃s−Jb₃₃₄XJ2017VJ
]d[VJ[gW]b 5

334 ’εantJ’oεyp−₃noεsJasJontαoxα₂antJan₂Jontαba₁t₃rαaεJo₅₃ntsJ₄orJ–−₃ε₄Wzα₄₃Jsxt₃nsαonJo₄J~₃atJan₂J
~₃atJ’ro₂u₁tshJqεassα₄α₁atαonVJ–tru₁tur₃sVJ–our₁₃sVJan₂Jo₁tαonJ~₃₁−anαsmsXJ2017VJ[dVJ[]baW[]df 200

333 pa₁t₃rαaεJ₁ommunαtα₃sJαnJan₁α₃ntJp₃rma₄rostJpro₄αε₃sJo₄J–vaεbar₂VJor₁tα₁XJ2017VJceVJ[Z[fW[Zad 17

332 —−₃Jons₃tJo₄Jwα₂₃spr₃a₂Jmarαn₃Jr₃₂Jb₃₂sJan₂Jt−₃J₃voεutαonJo₄J₄₃rru₅αnousJo₁₃ansXJ2017VJfVJagg 51

331 ontαbαotα₁Jr₃sαstan₁₃Jo₄Jba₁t₃rαaJαsoεat₃₂J₄romJ−₃avyJm₃taεWpoεεut₃₂JsoαεsJwαt−J₂α₄₄₃r₃ntJεan₂Jus₃sXJ
2017VJ[ZVJ]beW]cc 22

330 rαstrαbutαonJo₄Jq₂VJ’bJan₂JquJb₃tw₃₃nJ₂αssoεv₃₂J₄ra₁tαonVJαnor₅anα₁Jpartα₁uεat₃Jan₂Jp−ytopεanγtonJ
αnJs₃awat₃rJo₄J—₃rraJNovaJpayJR”ossJ–₃aVJontar₁tα₁aSJ₂urαn₅JaustraεJsumm₃rJ]Z[[W[]XJ2017VJ[fcVJ[[]]W[[ac 19
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329 qomparαsonsJo₄Jb₃nt−α₁J₄αεt₃rJ₄₃₃₂₃rJ₁ommunαtα₃sJb₃₄or₃Jan₂Ja₄t₃rJaJεar₅₃Ws₁aε₃J₁apαtaεJ₂r₃₂₅αn₅J
pro₅ramXJ2017VJ[]]VJ[edW[ga 16

328 u₃nomα₁Jq−ara₁t₃rαsatαonJo₄J–tart₃rJquεtur₃sJan₂J’robαotα₁Jpa₁t₃rαaXJ2017VJaeWdc

327 –oαεJontαbαotα₁sJan₂J—rans₄₃rJo₄Jontαbαotα₁J”₃sαstan₁₃Ju₃n₃sJo₄₄₃₁tαn₅JWαε₂εα₄₃XJ2017VJa[aWa]c 0

326 W−₃nJ’at−o₅₃nsJan₂Jsnvαronm₃ntaεJOr₅anαsmsJ~₃₃tXJ2017VJ[cWaa 0

325 omαnoJo₁α₂J~₃taboεαsmsJan₂J’ro₂u₁tαonJo₄Jpαo₅₃nα₁Jomαn₃sJan₂Jst−yεJqarbamat₃XJ2017VJ]a[W]ca 2

324 qoW₄₃rm₃ntatαonJo₄JonαonJan₂Jw−₃yhJoJpromαsαn₅Jsynbαotα₁J₁ombαnatαonXJ2017VJagVJ]aaW]ae 12

323  αroα₂sJwn₄₃₁tαn₅Jt−₃Jurap₃vαn₃XJ2017VJaeaWag] 6

322 ’₃rsαst₃ntJrαsγJo₄Ja₂uεtJ—W₁₃εεJε₃uγ₃mαaYεymp−omaJa₄t₃rJn₃onataεJv—z W[Jαn₄₃₁tαonJt−rou₅−J
₃x₁−an₅₃Jtrans₄usαonXJ2017VJ[ZcVJfcgWfd]

321 pa₁t₃rαoWJan₂JvαrαopεanγtonJαnJwat₃rJbo₂α₃sJo₄JaJraαs₃₂Jbo₅JR oεo₅₂aJobεastVJ”ussαaSXJ2017VJ[ZVJaeWba 1

320 zαpα₂Jpro₂u₁tαonJan₂Jmoε₃₁uεarJ₂ynamα₁sJsαmuεatαonJ₄orJr₃₅uεatαonJo₄JrJ₅₃n₃JαnJ₁yanoba₁t₃rαaJ
un₂₃rJ₂α₄₄₃r₃ntJNJan₂J’Jr₃₅αm₃sXJ2017VJ[ZVJgb 27

319 –ynt−₃tα₁JαronJ₁ompε₃x₃sJasJmo₂₃εsJ₄orJnaturaεJαronW−umα₁J₁ompoun₂shJ–ynt−₃sαsVJ₁−ara₁t₃rαzatαonJ
an₂Jaε₅aεJ₅rowt−J₃xp₃rαm₃ntsXJSciencejofjthejTotaljEnvironmentVJ2017VJceeVJgbW[Zb 10.2 22

318 —₃mp₃ratur₃VJwat₃rJa₁tαvαtyJan₂JpvJ₂urαn₅J₁onα₂αaJpro₂u₁tαonJa₄₄₃₁tJt−₃Jp−ysαoεo₅α₁aεJstat₃Jan₂J
₅₃rmαnatαonJtαm₃Jo₄J’₃nα₁αεεαumJsp₃₁α₃sXJ2017VJ]b[VJ[c[W[dZ 36

317 u₃nomα₁Jan₂J₄un₁tαonaεJt₃₁−nαqu₃sJtoJmαn₃Jt−₃Jmα₁robαom₃J₄orJnov₃εJantαmα₁robαaεsJan₂J
antαmα₁robαaεJr₃sαstan₁₃J₅₃n₃sXJ2017VJ[affVJb]Wcf 32

316 o₃robα₁Jr₃spαratαonJaεon₅Jαsopy₁naεsJε₃a₂sJtoJov₃r₃stαmatαonJo₄Jt−₃Jαsotop₃J₃₄₄₃₁tJo₄J₂₃nαtrα₄α₁atαonJ
αnJt−₃Jo₁₃anJwat₃rJ₁oεumnXJ2017VJ[geVJb[eWba] 15

315 ’εasmα₂Wm₃₂αat₃₂Jquαnoεon₃Jr₃sαstan₁₃JαnJsnt₃roba₁t₃rαa₁₃a₃hJaJsyst₃matα₁Jr₃vα₃wJwαt−JaJ₄o₁usJonJ
~₃₂αt₃rran₃anJ₁ountrα₃sXJ2017VJadVJb][Wbac 31

314 wnv₃stα₅atαonJo₄J₂α₄₄₃r₃ntJnαtro₅₃nJr₃₂u₁tαonJrout₃sJan₂Jt−₃αrJγ₃yJmα₁robαaεJpεay₃rsJαnJwoo₂J
₁−αpW₂rαv₃nJ₂₃nαtrα₄α₁atαonJb₃₂sXJ2017VJeVJ[eZ]f 21

313 pa₁t₃rαop−a₅₃sJαnJt−₃JraαryJsnvαronm₃nthJtromJsn₃mα₃sJtoJoεεα₃sXJAntibioticsVJ2017VJdVJ 4.9 31

312 s₄₄₃₁tJo₄Jantαbαotα₁sJonJba₁t₃rαaεJpopuεatαonshJaJmuεtαW−α₃ra₁−α₁aεJs₃ε₃₁tαonJpro₁₃ssXJF1000ResearchVJ
2017VJdVJc[ 3.6 34
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311 q—Jq−₃stJan₂JpuεmonaryJ₄un₁tαonaεJ₁−an₅₃sJαnJpatα₃ntsJwαt−Jv—z Wasso₁αat₃₂Jmy₃εopat−yJαnJt−₃J
sast₃rnJprazαεαanJomazonXJPLoSjONEVJ2017VJ[]VJ₃Z[fdZcc 3.7 15

310 —−₃Jroε₃Jo₄J₁−₃mα₁aεJantα₄ouεαn₅J₂₃₄₃n₁₃JαnJt−₃JαnvasαonJsu₁₁₃ssJo₄J–ar₅assumJmutα₁umhJoJ
₁omparαsonJo₄Jnatαv₃Jan₂Jαnvasαv₃JbrownJaε₅a₃XJPLoSjONEVJ2017VJ[]VJ₃Z[fged[ 3.7 5

309 ~OrszwNuJOtJpo–wzJs––sN—wozJOwzJsX—”oq—wONJWw—vJ o”wopzsJrwttU–wONJqOsttwqwsN—XJ2017VJ
aeVJe[eWe]d 3

308
oss₃ssm₃ntJo₄Jt−₃Jantαbαo₄αεmJan₂JantαquorumJs₃nsαn₅Ja₁tαvαtα₃sJo₄Jsu₁aεyptusJ₅εobuεusJ₃ss₃ntαaεJ
oαεJan₂JαtsJmaαnJ₁ompon₃ntJ[VfW₁αn₃oε₃Ja₅aαnstJm₃t−α₁αεεαnWr₃sαstantJ–tap−yεo₁o₁₁usJaur₃usJstraαnsXJ
2018VJ[[fVJebWfZ

64

307
wna₁tαvatαonJo₄Jss₁−₃rα₁−αaJqoεαJO[cehveJan₂Jzαst₃rαaJwnno₁uaJbyJp₃nzoα₁Jo₁α₂VJ
st−yε₃n₃₂αamαn₃t₃traa₁₃tα₁Jo₁α₂Jan₂J—−₃αrJqombαnatαonJαnJ~o₂₃εJWas−JWat₃rJan₂J–αmuεat₃₂J
–pαna₁−JWas−αn₅XJ2018VJfaVJ[Za]W[ZbZ

8

306 ’robαotα₁Jpot₃ntαaεJo₄Jy₃astsJαsoεat₃₂J₄romJpαn₃appε₃Jan₂Jt−₃αrJus₃JαnJt−₃J₃εaboratαonJo₄Jpot₃ntαaεεyJ
₄un₁tαonaεJ₄₃rm₃nt₃₂Jb₃v₃ra₅₃sXJ2018VJ[ZeVJc[fWc]e 46

305 ontαbαotα₁sJan₂Jmα₁robαaεJr₃sαstan₁₃JαnJprazαεαanJsoαεsJun₂₃rJmanur₃Jappεα₁atαonXJ2018VJ]gVJ]be]W]bfb 23

304 wnJvαtroJp−oto₂ynamα₁Jαna₁tαvatαonJ₃₄₄₃₁tsJo₄Jb₃nzyεα₂₃n₃J₁y₁εop₃ntanon₃Jp−otos₃nsαtαz₃rsJonJ
₁εαnα₁aεJ₄εu₁onazoε₃Wr₃sαstantJqan₂α₂aJaεbα₁ansXJ2018VJ]]VJ[efW[fd 6

303 –tu₂yJo₄Jpan₂ru₅Jan₂J−₃avyJm₃taεJr₃sαstan₁₃Jamon₅JsXJ₁oεαJ₄romJant−ropo₅₃nα₁aεεyJαn₄εu₃n₁₃₂J
r₃ε−αJstr₃t₁−Jo₄Jrαv₃rJYamunaXJ2018VJbgVJbe[WbfZ 6

302 wnJsαtuJammonαaJr₃movaεJbyJm₃t−ano₅₃nα₁J₅ranuεarJbαomassXJ2018VJbVJccgWcdf 0

301 r₃v₃εopm₃ntJo₄JanJom₃n₂m₃ntJ”₃₁αp₃Jan₂Jw₂₃ntα₄α₁atαonJo₄Jp₃nz₃n₃Jr₃₅ra₂₃rsJ₄orJona₃robα₁J
p₃nz₃n₃Jpαor₃m₃₂αatαonXJ2018VJ]]gVJ[ 1

300 s₁oεo₅yJan₂JsvoεutαonJo₄Jq−romosomaεJu₃n₃J—rans₄₃rJb₃tw₃₃nJsnvαronm₃ntaεJ~α₁roor₅anαsmsJan₂J
’at−o₅₃nsXJ2018VJdVJ 34

299 pαo₁−₃mα₁aεJprop₃rtα₃sVJantαba₁t₃rαaεJan₂J₁₃εεuεarJantαoxα₂antJa₁tαvαtα₃sJo₄Jbu₁γw−₃atJ−on₃yJαnJ
₁omparαsonJtoJmanuγaJ−on₃yXJ2018VJ]c]VJ]baW]bg 81

298 –yst₃msJpαoεo₅yJ~o₂₃εαn₅JtoJ–tu₂yJ’at−o₅₃nWvostJwnt₃ra₁tαonsXJ2018VJ[eabVJgeW[[] 4

297 Us₃Jo₄JNaturaεJ’r₃s₃rvatαv₃sJ₄orJ–−₃ε₄Jzα₄₃Jsxt₃nsαonJo₄JtruαtJxuα₁₃sXJ2018VJce[WdZc 1

296 ontαmα₁robαaεJpot₃ntαaεJo₄Jε₃₅um₃J₃xtra₁tsJa₅aαnstJ₄oo₂born₃Jpat−o₅₃nshJoJr₃vα₃wXJ2018VJe]VJ[[bW[]b 25

295 qranb₃rryJproant−o₁yanα₂αnW₁−αtosanJ−ybrα₂Jnanopartα₁ε₃sJasJaJpot₃ntαaεJαn−αbαtorJo₄J
₃xtraWαnt₃stαnaεJpat−o₅₃nα₁Jss₁−₃rα₁−αaJ₁oεαJαnvasαonJo₄J₅utJ₃pαt−₃εαaεJ₁₃εεsXJ2018VJ[[[VJb[cWb]Z 25

294 Nov₃εJ₃nvαronm₃ntaεJ₁εassJ[Jαnt₃₅ronsJan₂J₁ass₃tt₃JarraysJr₃₁ov₃r₃₂J₄romJanJonW₄armJ
bαoWpurα₄α₁atαonJpεantXJ2018VJgbVJ 6
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293 –−₃ε₄Jzα₄₃Jsxt₃nsαonJo₄J—omatoJ’ast₃J—−rou₅−JOr₅anoε₃ptα₁aεεyJo₁₁₃ptabε₃Jqon₁₃ntratαonJo₄Jp₃t₃εJ
z₃a₄Jsss₃ntαaεJOαεJUn₂₃rJo₁₁₃ε₃rat₃₂J–tora₅₃Jsnvαronm₃ntXJ2018VJfaVJ[agdW[bZa 7

292 osp₃r₅αεεusWsp₃₁α₄α₁Jantαbo₂α₃sJWJ—ar₅₃tsJan₂Jappεα₁atαonsXJ2018VJadVJ[[deW[[fb 11

291 sxpεorαn₅Jt−₃Jaεt₃rnatαv₃sJo₄Jbαoεo₅α₁aεJnαtro₅₃nJ₄αxatαonXJ2018VJ[ZVJc]aWcaf 70

290
qopp₃rJRwwSJa₂₂αtαonJtoJa₁₁₃ε₃rat₃Jεa₁tα₁Ja₁α₂Jpro₂u₁tαonJ₄romJ₁oW₄₃rm₃ntatαonJo₄J₄oo₂Jwast₃Jan₂J
wast₃Ja₁tαvat₃₂Jsεu₂₅₃hJUn₂₃rstan₂αn₅Jo₄Jt−₃J₁orr₃spon₂αn₅Jm₃taboεαsmsVJmα₁robαaεJ₁ommunαtyJ
an₂Jpr₃₂α₁tαv₃J₄un₁tαonaεJpro₄αεαn₅XJ2018VJedVJb[bWb]]

28
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broαε₃rJpro₂u₁tαonJpyramα₂XJ2020VJ[ZVJ[[[]a 10

147 sss₃ntαaεJoαεJ₄romJpαsta₁−αoJbyWpro₂u₁thJpot₃ntαaεJbαoεo₅α₁aεJprop₃rtα₃sJan₂JnaturaεJpr₃s₃rvatαv₃J
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’oεαs−Jbu₁γw−₃atJ−on₃yXJ2020VJabVJ[ZZcaf 19

138
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vumanWzαnγ₃₂VJsnvαronm₃ntaεJvabαtatXJ2021VJ]]VJ 4
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₁ompε₃xJbyJ₄εuor₃s₁₃n₁₃Jαnt₃nsαtα₃sXJ2020VJ[[VJ 1
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â��Jwrr₃ε₃vantJ₄orJ₃₁osyst₃mJm₃t−an₃Jbu₂₅₃tsmXJPlantzEnvironmentjInteractionsVJ2021VJ]VJ[dW]e 1.4 2

51 ~oε₂W₄r₃₃Js−₃ε₄Wεα₄₃J₃xt₃nsαonJo₄J₄r₃s−Jrα₁₃Jnoo₂ε₃sJbyJsyn₃r₅αstα₁J₃₄₄₃₁tsJo₄J₁−αtosanJan₂J₁ommonJ
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ouspα₁αousJwat₃rJtr₃atm₃ntJapproa₁−XJOxα₂atαv₃J₂₃₅ra₂atαonJo₄J₄εu₁onazoε₃Jan₂Jvorα₁onazoε₃J
antαbαotα₁sJbyJqrOaJαnJ₂α₄₄₃r₃ntJa₁α₂α₁J₃nvαronm₃ntshJyαn₃tα₁sVJm₃₁−anαstα₁Jan₂Jt−₃rmo₂ynamα₁J
mo₂₃εεαn₅XJJournaljofjSaudijChemicaljSocietyVJ2021VJ[Z[agd

4.3 0

Citation Report

30



41 W−yJsnvαronm₃ntaεJpαomarγ₃rsJWorγhJ—rans₁rαptom₃W’rot₃om₃Jqorr₃εatαonsJan₂J~o₂₃εαn₅Jo₄J
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