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O ABSTRACT 0O

Tobacco is one of the most important non-food crops in agriculture worldwide, where
tobacco manufacturing processes generate large quantities of tobacco dust, which is rich in
the compound nicotine, that can be extracted and utilized in various applications. In this
study, three organic solvents of different polarities were used to extract nicotine from
tobacco dust: ethanol (polar), ethyl acetate (medium polarity), and n-hexane (non-polar).
The extraction process was carried out using a Soxhlet apparatus, and nicotine
concentrations in the extracts were measured using high-performance liquid
chromatography (HPLC) with a diode array detector (DAD SPD-M 20A). The results
showed significant variation in nicotine concentrations among the extracts, with a
concentration of 13.90 mg/g in the ethanol extract, 10.15 mg/g in the ethyl acetate extract,
and 3.65 mg/g in the n-hexane extract. This variation is attributed to the polar nature of the
nicotine molecule, which makes it more soluble in polar solvents in accordance with the
"like dissolves like" principle. Based on the results, ethanol was found to be the most
suitable solvent for extracting nicotine from tobacco dust due to its high efficiency, low
toxicity, and acceptable cost.

Keywords: Tobacco dust, nicotine, extraction, Soxhlet, HPLC.

Copyright :Latakia University Journal (Formerly Tishreen) -Syria, The
authors retain the copyright under a CC BY-NC-SA 04

“ Master's student, Higher Institute for Environmental Research, Latakia University(Formerly
Tishreen), Latakia, Syria. rana.idrees@latakia-univ.edu.sy ,

“Assistant Professor, Higher Institute for Environmental Research, Latakia University
(Formerly Tishreen) , Latakia, Syria. rimaz.nasser@latakia-univ.edu.sy

““Assistant Professor, Higher Institute for Environmental Research, Latakia University
(Formerly Tishreen) , Latakia, Syria. Lina.alwary@Iatakia-univ.edu.sy

journal.latakia-univ.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
167


mailto:rana.idrees@latakia-univ.edu.sy
mailto:rimaz.nasser@latakia-univ.edu.sy
mailto:Lina.alwary@latakia-univ.edu.sy
https://orcid.org/0009-0007-4326-7396
https://orcid.org/0009-0007-4326-7396

Latakia University Journal. Bas. Sciences Series © 2026 (3) a2l (48) alaall Zulull) aglall A8 dasls dlae

Jda) A8NA 4 guand) cilndall (any (s 43l
&l UL e (gl (adlada 8
“oud G
T ali jly .
PSR EA

(2026 /6 | 28 & il 48 .2026 / 4 [ 13g)a)) fat)
O gedl [

el 3l il Glilee 50 Cun callall g e Ao 8 A8 e Jualaad) aal aal aall e
b padind LAdlAe ik Aladialy 4l oSey W 8sSal) G e sy i) e e B

CDA () Sy s il e e oSl (DAt Lladl) dabide dypme Cilyie EDE Ll 028
G oS Slen il (DAY Tl Cual (L ) JlSeln ((Apkill b sie) JiY)
(st 4l il g (HPLC) o181 dle ABL Wil sileg &I aladinly claliiudl 4 o6Sall 3805
O G cclaliindl b il 3805 8 1S lls mitull coell (DAD SPD- M 20A) i)
oaldine 85 <10.15mg/g i) CA paliiee b ooyS5is <13.90mMglg JsY) paliiee 8 035
Olsdll A0 ST alasy Lae ¢Sl g gl Apdadll Aaglall 1) <oy 138 (55ey .3.65MQlg olSeli-n
) Cudall sa JlY) o) gt ot e Bl il oy 4l sacldl Gy Akl cilpdd)

Algiall 4315 mitiall Airanss Adlad) i €D Tyt sl 5le (g (o oSaill (DALY

HPLC «Soxhlet ¢ =daiul ¢Sl il Hle :dalidall cilalsl)

Casar i) ging sl Jading (lypus —(liobu ()) AADU) dasals Al
CC BY-NC-SA 04 il

e ABBU ¢ (Wala 0 p) A Asaly (Ail) Eigad Jlall agaall ¢ piceale Al
rana.idrees@latakia-univ.edu. sy

Mg ABIU (Ul 0 i) AAD) daaly (Al Gigad Mal) agaal) cupia
rimaz.nasser@latakia-univ.edu.sy

Mg o(Blan o) AU B daaly i) Eigad Mol agaall e’
Lina.alwary@latakia-univ.edu.sy

journal.latakia-univ.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
168



mailto:rana.idrees@latakia-univ.edu.sy
mailto:rana.idrees@latakia-univ.edu.sy
mailto:rimaz.nasser@latakia-univ.edu
mailto:Lina.alwary@latakia-univ.edu.sy
mailto:Lina.alwary@latakia-univ.edu.sy
https://orcid.org/0009-0007-4326-7396
https://orcid.org/0009-0007-4326-7396

@ sl i ¢ il e e sl Gadlaial b dphadll dilide Gy gmall Cilidal (any (e A)laal)

- -

14084
aaly piaiyy Lolaidll) Aluadl) (e a5 Nicotiana guisdl ) e ddpal) Ludall llall (e 8 gl
Gkl pe Al o a5)d cuay dllal) g o Aol dualad) ST e Caieay WS g dpalia)
i Can il Dl ) b Lalle Y dall ppall Jind L [1] ol o Al ¢ 151y dalual
B Ayl Al o)) it ol Al weal) o Laiw (2] L ob e 5 ) 4 o Lealtt)
lals Gushaylay ZADU (8 Ayyp yo el 0 L gSall Haisdlly il ey dey)dell Aaluall Cus (g

[3] Al Y Tala) Ui s oy ool 6l2) gald) Ayypes 8 ey 3l Gl (a5 cclalls
Alayay oi0s G3aTlls a5 eyl T gl dalyall o Aaliie Al e CGliaY) oda 201 ey
Gilaey ddia @illis JS o 2gl clasie gl dlaye il [4] Sila ) 480 Jaead @y i)
(aassl alz) augll Bgally ((324) cagiil) clilie o lelle 4 Gl dadbed) oW paa® 358

[5] (Lke) dadall il

A Y Al ARy Gl (e 05Ky Alallaey dl) inal cililee e ol Ll laie il L el
alially e 4 pliaddl aal e sdale Slal) 138 (e Lial Sla) Jdatll ekl [6] sl delia d5ale
g S o andi cgll b oggging 4l V) asaliplly sl cpag il clall L) )
35ns OS0s [8] galaw LaaS ablig LKe ) el e LA sl Leiw 7] 0SS (e
Al e Jiy Lee Al Aypead o Loas Gull 6 48801 L) D o Tl a6 Jeay 08,840
[9,10] Juine sy phasind (o U 03 s<l) Faans DY Aianse dallee oSy 13y Jraladl

Alay Aafipe Cpapm Ala e S Allal) W (gl 40d) gaelE (geme Sye (Nicotine) (oSl
.162.23 g/mol alsal aili€y (1 J&l) 4 mage s WS CioHpaNp dfpnl) aiipa gaads )
oe Ahi ae ccalll i) ) dile ol mae Gy Jdile e el aKs G ek
GhsY) & A 7ol ([13] &) il b gl psaae e 95% culile oSl JSiy [11,12] 247° C
Gladdly el A olsdl) Je sy [14] GlaY) (amy 3 7% ) Joad 35 5% s 0.3% o
sl 4llat LG aciys cchdall Adlad) isend Dl Jlad (grdia aaeS ) 6 Kall a3 L [15] dyguiaal)
il Al sale ol Jlaall 8 oKl Jasy LS L [16] 2 Ll Gy eV lagsall iany &)l
s Kol (men ) Y ol 05 Gum eliall Jlaal) iy alailS Lpanll (mhal iy 2l Ayl
[17] (Bs )

Dlaty cdliinl o A ldadill ol el CVlae 3o b dege 3 oAl 0
Lol @l oda ity odlajind Lislie Sa dygeaell clyially (adanu¥) 4 Jid (il aailasl
058 oS [12] gme e ARl Siae gie e GlSHe B 5l e e Cingiad Jesd dlee
(oSl olad Adlall AN sl yl Badme Cliialsey aidly e e SR e 2 Y cAllad dleall 238
18] ) Lilils dpand) Cum e LDllly (Al i) A1 30l Ay 53

journal.latakia-univ.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
169



Latakia University Journal. Bas. Sciences Series @ 2026 (3) a2l (48) alaal) 4l aglall 283U daala Al

CH,

N

N

[19] sl dilassl) dipaall (1)l
plasiuly Gadaiu) diple Ghhll oda cn (s gl Jle (e oSl (DALY @ik s Al Cud
Ll Jdlaill 8 cly Glai o addid el adilly dlald (adlai) 4& sy Soxhlet 4 sl
Jengs e cade alatinly lall slsd) o Upall (adlain) e Zaglall oda adiad clyha 8l ol all
e ey Gl ) Jeaid Alagald) 8 cudd) i lelee Tane caaa (e BiLY Aalall g0 jaie S
& ikl liey Laxie DAY Byaa Jals ddial) Ll e Ly, CiiSid (S Y ae Ll gl

IS udall Al (et daiis ddlle (Aol 30 lS Yyl e Uljas &l o3 e L padlaiuy) JeiS
pens BWIE Ayl Glisd B Grans o seloy Les Biall o (gha 586 da50l o2 et Lilh ¢ yuine
A phall Lulual) Gl (g e Ganlin Y A o3 @y aay 2[20,21] dcatiia) WSy Jsil)

[22] - lSal o3gd SAlaasl) Sl (3 pis sl las ) (a3 8

:4d)fy uadl) dran

OfsSall Gadaind DA (e gl delia 8 gl miall say sl Jle e oY) 8 ) Dl eSS
LVl (el b el Allad 30le 2ay A

sl Gaad) 13 Giagy

Aaladl) dabide ulyde aladinly o Kall (DAt >

Soxhlet Sles ahasinly aill L Ge oSl (adanuy JieV) cudall apas >

t0dlgay Cad) ik

F URECHN RCAPY PRI PA

sdaaiiial) Algall

-4au,8ll Analytical Standard solutions 4S,é =) 99.2% 3slas (i Saill (g5lhe Jslaa
(95%) s)las Jsity

99.9% s,sn Honeywell Jsitill

journal.latakia-univ.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
170



@ sl i ¢ il e e sl Gadlaial b dphadll dilide Gy gmall Cilidal (any (e A)laal)

99.9% 35l Alpha chemika Jayi siusl

.99.8% 35au Merck Jall (aes

-99% 355 (Ytmedia) s gpall <3IA

.95% 35las SCP Science Jiy) s

.95% 35la Chem- LabNV glusel) s

o ke s la

(Bae planl splae s —Aane Dlghand — i) Slals)

tdaddiceal) 33gaY)

c3pas 100MI dass ¢ a5iiias 250MI dans Uagag adiil) Cilayy 2axie Jiie Olas (e Calsal)l Soxhlet Slea @
(20-180°C) el day Jlas (30-270rpm) oysdll de e cHeidolph delia jloall il Slea o
AEDU) daals —28l) Eigad el agaall 8 35550 (10-1000mbar) baall 350s

b Aat) (IS 343 ALl Shimadzu 48, 76 (HPLC) ¢1aY) ddlal) 4Ll Lihe glag SU Slea @
—ial)l Gl Jal) 2gaall i 25350 (CBM-20A) z3sa3 gllxay Joase (DAD SPD- M 20A) i)
LAEDU daala

@ idal) Jand

tRymaaty cliall paa 0

Ciaad 2024 ple b ASDU Asilae b gl dalall Lwsally Y1 bagha e gl jle Glie el
Cld 5 5 skl (e Galiill cilelu 5 5ad 105 °C syhall dapy b Cagat Lleal Yol dakadll cilisal
Dl el Ay lall ailad plaal IMM iy Dl Qi Galilin g5 (e dauld Jilia plasinly
Rad s cashylly epuall G T llly (BleY) daSad (bl sake e GAST B Beadl) i) bl
23] o=danl cpa (4 °C) 4Dl 5y

salulally padaiy) o

AlguSgud) Jlga aladialy ol (ablidal)

Gl e 250ml L) Cisal (Soxhlet disha & Gy & il Jle e 5Y RS
Alaaiuly (A Llee cpainl Soxhlet Slea dass 8 ( oleSd-n 5 Jad) s —JsBY))
P gl gl Al alasialy codal) Hah coadanay) JWS) an Lo b sad leal)

78 mbar Ly 35°C 3)la dayn e Jsly)

200 mbar tra; 35°C 3yl)a daye e Jad) eda

250 mbar i 35°C 5)la daye e GlsSeli-n

G e e tsala o caat AL 2ml Cad o Galdid) e 2ml e Jpeanll Jia paddll
20mI ot pany Jsiiall 3 3Gal Galiindl B3 vl & .Gls b S0 paliion o Jpeasll s
205 Nylon gl g 0.45UM  alue Sl 4alie Gladye aldiuly Joladl m3)
(HPLC) &9 4le 4Bl Lale iles S Slea 8 atial 1alawind Jsilisally 550 50

journal.latakia-univ.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
171



Latakia University Journal. Bas. Sciences Series @ 2026 (3) a2l (48) alaal) 4l aglall 283U daala Al

Lgant) claaliiaial) B uigSall) ggiae Baal O
Gis HPLC 1Y) ddle aBLI Wiy il g SU) Alaaiuly Ay piaal) lialddiviall & (4 Sall (ggiaae paat
[23-24] :au) Ablanl) b,

HPLC Jlga Ao Oaissall Jalad (8 daiiall) Jag ydd) (1)Js2ad)

37°C TR
Kromasil 100 C18 (25 * 0.46 * 5pm) aganl) g8
0.7 ml/min il
DAD SPD-M 20A i
260 nm Jagall Jsh
20 L Lal) paa
(Buffer Acetate: Methanol: Acetonitrile) (30:50:20V/V) Satal gkl

OsisSall Agslad) Jllaal) judaas ©

o Al il ey caeS Jliadl psxinls 493 MO/L 5S35 08l g e Jslae it
Gl (il e (25, 50, 100, 200, 300) MQ/L ilina Sl5 s oSl Apld Jdlad
(2) JSE) b mimse sa WS (g)lall Jmiall )l ellhg Jsiliall aladinly

Standard Curve

8000000
7000000 y = 24194x - 103059 .

2_
6000000 R*=0.9992

5000000 '
4000000
3000000

Area(mAU)

2000000 o
1000000 e

0
0 50 100 150 200 250 300 350

Concentration(ppm)

CfisSall 4y al) Alduad) (2) Jeai

S5 100pPM 3855 085Sl (glaedl Jslaall s o gl b silas S 3 (5 Sll A (3) Sl el
4.718MiN Ga)l xie el

journal.latakia-univ.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
172



Lﬁ)c)n ‘).at\ ‘L)"‘"..)J\

© PDA Multi 1
1 P
504 ¥
| .ﬂ.
i I.‘ \l
i |1
|
J [
1 o
25_ | ‘\
- |
o e -
T 2'5 T T T T 5|0 T T T T ?|5 T T T I10|-[]I T T I12|-5\ T T I15|-0I T T I1?‘-5I T T
min
100 PPM 3855 ¢figSall oybal) Jstaal plsilag s (3) Jedl
A8ty il

) L (e O gSalll padlidia) e alydall il
fop Agsac Glpde A alaaiul aall e Ge 0Bl padatu) s (4) JSalls (2) Jsaall s

cludal) £ lsil A uua Galiiual) (el g giaa (2) Jaad)

el N 5 DB DA (It

csall (9) & Ul dpas (P OisSll (sgina b CnisSall) (s gina (B OisSll (s gina % CfisSail) (g5
Laadl) S Galiiul) day aliiual) (mg/g) &2 ke
(ppm) (ppm) aaill
Jsit) 5¢ 6953.35 139.06 13.90 1.39%
Jiil S 5g 5078.62 101.57 10.15 1.01%
ass —n 5¢ 182554 36.51 3.65 0.36%
16
13.90
14
12
3 10.15
\q\ 10
= 8
o
£ ) 3.65
A )
2 .
0
sy Jay) esla n oSl
Gludall

aliidl (Sl ssinal (il pu (4) JSEI

journal.latakia-univ.edu.sy

Print ISSN: 2079-3057 , Online ISSN:2663-4252

173




Latakia University Journal. Bas. Sciences Series @ 2026 (3) a2l (48) alaal) 4l aglall 283U daala Al

Gia JelY) o) dus Gadaial) 8 deadied) clpdd) o Al 8 S G gy il ek
I Glsgdi-n olS Wiy 10.15Mg/g 585 Jad) oA 4l 13.90mg/g il padiiu) ssiaae e
3.65Mg/g Sl il Gus (D) b 4l

AS udial) Akl dpalad) (o5 clagaye dind L JSEN 1 (8 Sal) o S dpdadl) dxplall ) DAY 18 (532
S5 Huel desanadl 3 dpmsall Lia ampall Gmssel) Cilaty Cum Lagiyy et Sigan ) cpiiall o
i) MSae oSl (G o) Gmai e Gl Y Ge wagl g3l ) Jsly) b (OH)
[25] 4xadll s 40t Bac ) Ly JBY) (8 0sSall Glagd AL ey Lo 1385 im0

desana o Bansd) (sSD B3 CaaE Cua Jiis Sl Ao o gggind (dudadll haugia) JAY) <O L
e OESl (A G pal) Asls G Cag A B)A ) g SN 23 ) JaY) SO A Basasall i U
Apal) 8 Jad) oD S A puell Aabll (e ol bl A8 o O Cus cdadll AglE g5
Jlad IS8 (58l 40 e ((abil) e cuddll) OluSeli-n Sy ol Laiy (adAB) Jars S (e 4500
e L ailad pad Tyl

Slsms SN & adlaind ga el OIS Jal) eDa B oSl padlaiu) dase of (LY sy
s comsSall Jia dpadll byl padaiay daalie e dukdll e clodal of S5 Lee cCalaal 40
[26] Lobaily Lidle aaa jue iy il 3] Lewhadind

el (adlann) g Adlad) e S Tylai (5 Sl bl Cude Juail€ iy laal el e Gl
(@AY Aypainal) Ll Al 43S alidly calgss Bl iy s i 438 )

bl e s LSSl €05 8 )y Lli gl copelal Anlul Lpmapad) cluball e 4l
(liall sy 4 12.75MQ/g dawsies (7.29 — 18.74mQ/Q) n isSaill ad ad) 8 Cawt S duna sl
S A At Jlaall aa o adll s3a L gyal Glue 8 14.40mMg/g Lo sie; (11.34- 17.52mg/g) coms
[27] 4yl o3a b agle Jsuanl)

G Ayl Aupall 8 Gl G o sKal) 5805 8 laaly Wl Al Danage A e A el
BSs Aal Al cdan Wiy (134 — 22.2mglg) o 0sAls Shekhar ofialdl e
[24] il ae @85 138 5S35 ¢13.90mg/g &L

1luagilly clalitiu)

Glatiiay)

Syl Laphal) Cinen Cun il e e oSl DAl (8 Adlad) L A puSoudl A cadl 1
e Sl (e A e paall o Jpeanlls (cudall aisall olsally slalill) Gadainl) el 3 Sially
Al dal)

45,08 SIS Sgayg o gmpall 3] Adlad YT Cudall alaay Lo ¢y oSall adlacind dans Jdef Joliyl jelal .2
Aghadl) (35S0l Glgis ae dingyae Jaly) (sS5 e Al

journal.latakia-univ.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
174



@ sl i ¢ il e e sl Gadlaial b dphadll dilide Gy gmall Cilidal (any (e A)laal)

Dl Loy Tobail aae e fies sl GaDATY GLSell -N Jie ikl e @bl sladiud .3
oS J8G (B e gyl palidsy

tluagill

A Gl Al gl Sl (e GfsSall QALY gl alasiuls pas -1

oA 3 Al 45,00

AV A guaedl Culydally 4 )lie dcaddiall dhano

e Jgeanll Ageus o) sio

AlaBY) 45l mlias)o

Jalailly ozl s Wl sl 4380

I ey sl Sl Jsiludl Jie Al Al cilude Hlasl £l .2

coadany) cllee 8 diaganl) Hi6 A L3

itgeall (358 Clasally DY) Luss @Al ksl by adouS gl A8 Gn A3l Al )8 4
Ay i) DA e 5l s e R Jadl apanil sl Gl (Caygs sl S

References:

[1] J.Sikora, Bridge, "Plant parasitic nematodes in subtropical and tropical agriculture,”
(131). CABI Pub, 2002.

[2] M. Banozi¢, I. Banjari, M. Jakovljevié, D. Subari¢, S. Tomas, J. Babi¢, S. Joki¢,
"Optimization of ultrasound-assisted extraction of some bioactive compounds from
tobacco waste,” *Molecules,* 24(8), PP. 1611, 20109.

[3] N. Allof and M.K. Ali, "Evaluation Of Infestation Degree Of Root- Kont Nematode On
Two Tobacco Varieties ( Burley and flue- cured) and Surveying Of Meloidogne Species in
the Syrian coast,” *Tishreen Univ. J. Stud. Sci. Res.,* 35, 2013. (in Arabic)

[4] R. Mohammad, "The effect of frequentative irrigation at one suitable level of metallic
fertilization on quantity and quality characteristics of Virginia tobacco," *Tishreen Univ. J.
Stud. Sci. Res.,* 37(1), 2015. (in Arabic)

[5] F. Briski, N. Horgas, M. Vukovi¢, Z. Gomzi, "Aerobic composting of tobacco industry
solid waste—simulation of the process,” *Clean Technol. Environ. Policy*,5 pp. 295-301,
2003. https://doi.org/10.1007/s10098-003-0218-7

[6] J. Zeng, K. Chen, J.P. Xie, G. Xu, J. Li, G.H. Rao, F. Yang, W.H. Gao, "Study on
tobacco stem and tobacco dust making reconstituted tobacco paper-base,” *Advanced
Materials Research.,* 550, pp. 3316-3322, 2012.

[7] M. Civilini, C. Domenis, N. Sebastianutto, DE Bertoldi M, "Nicotine decontamination
of tobacco agro-industrial waste and its degradation by micro-organisms,” *Waste
management & research,* 15(4), pp. 349-358, 1997.

[8] R.L. Mikkelsen, "Using Tobacco By-Products as a Nitrogen Source for Container-
Grown Houseplants,” *Journal of Plant Nutrition,* 26(8), pp. 1697-1708, 2003.

[9] P. Mumba, R. Phiri, "Environmental impact assessment of tobacco waste disposal,”
*Int. J. Environmental Research,* 2(3), pp. 225-230, 2008.

journal.latakia-univ.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
175


https://doi.org/10.1007/s10098-003-0218-7

Latakia University Journal. Bas. Sciences Series @ 2026 (3) a2l (48) alaal) 4l aglall 283U daala Al

[10] P. Zhou, Q. Luo, Y. Bai, J. Zhang, M. Jia, X. Zhu, N. Wang, "Tobacco cultivation
leads to the accumulation of alkaloids in the soil and causes potential risks," *J.
Microchemical,* 208(112431), pp. 1-10, 2025.

[11] S.A. Al-Tamrah, "spectrophotometric determination of nicotine," *Analytica chimica
acta,* 379(1-2), pp. 75-80, 1999.

[12] S. Yosef, F. Aliya, "Study of the biological activity of tobacco leaf extracts,” Alwadi,
Algeria. 2019. (in Arabic).

[13] J. Shen, X. Shao, "Determination of tobacco alkaloids by gas chromatography—mass
spectrometry using cloud point extraction as a preconcentration step,” *Analytica Chimica
Acta,* 561(1-2), pp. 83-87, 2006. https://doi.org/10.1016/j.aca.2006.01.002

[14] Z. Tassew, B. S. Chandravanshi, "Levels of nicotine in Ethiopian tobacco leaves,"
*Springer Plus,* 4(1), pp. 649, 2015.

[15] M. Taufik, R. Wanto, S.R. Cibro, D. Ardilla, M. Razali, D.M. Tarigan, "Studi
Pendahuluan Maserasi Coupling Elektosintesis Dalam Mengekstraksi Nikotin Yang
Terkandung Dalam Puntung Rokok Dan Analisa Menggunakan Spektroskopi Uv-Vis,"
*Prosiding Seminar Nasional Kimia,* pp.182-190, 2017.

[16] P.R. Whitehorn, S. O’Connor, F.L. Wackers, D. Goulson, "Neonicotinoid pesticide
reduces bumble bee colony growth and queen production,” *Science,* 336(6079), pp. 351-352, 2012.

[17] Th. Saleh, "Isolate and purify the diagnosis and complex study of nicotine and its
impact and water extracts of the tobacco plant to some species of bacterial pathogenicity,"”
*J. Anbar pure Sci.,* 3(3), pp. 1941-1991, 2009. (in Arabic)

[18] Q. W. Zhang, L. G. Lin, W. C. Ye, "Techniques for extraction and isolation of natural
products: A comprehensive review," *Chinese medicine,* 13(1), pp. 20, 2018.

[19] I. Qayyum, M. Fazal-ur-Rehman, M.S. Ibrahim, "Extraction of nicotine (3-(1-methyl-
2-pyrrolidinyl) pyridine) from tobacco leaves separated from Gold Live Classic BrandTM
cigarettes by solvent extraction approach and characterization via IR analysis,”
*Biosciences Biotechnology Research Asia,* 15(4), pp. 799-804, 2018.

[20] M. L. De Castro, F. Priego-Capote, "Soxhlet extraction: Past and present panacea,"
*Journal of chromatography A,* 1217(16), pp. 2383-2389, 2010.

[21] L. Wang, C. L. Weller, "Recent advances in extraction of nutraceuticals from plants,"”
*Trends in Food Science & Technology,* 17(6), pp. 300-312, 2006.

[22] H. B. Das, K. Majumdar, B. K. Datta, D. Ray, "Ethnobotanical uses of some plants by
Tripuri and Reang tribes of Tripura,” *J. Nat Prod Rad,* 8(2), pp. 172-180, 2009.

[23] J. Sukweenadhi, C. Tranku, D. Ayu, S. C. Kang, "Optimizing Nicotine Extraction and
Analysis Method from Tobacco Agrowaste Extract,” *In BIO Web of Conferences,*
104(00022). EDP Sciences, 2024.

[24] R. Shekhar, "Estimation of Nicotine in Tobacco Extract Using C8 Column in High
Performance Liquid Chromatography,” *International Journal of Human and Health
Sciences (IJHHS),* 7(2), pp. 166-170, 2023.

[25] T. L. Brown, H. E. LeMay, B. E. Bursten, C. J. Murphy, P. M. Woodward,
"Chemistry: The central science (12th ed.)," *Prentice Hall,* pp. 1-1064, 2012.

[26] J. Puripattanavong, C. Songkram, L. Lomlim, T. Amnuaikit, "Development of
concentrated emulsion containing Nicotiana tabacum extract for use as pesticide," *Journal
of Applied Pharmaceutical Science,* 3(11), 016-021, 2013.

[27] A. T. A. Alsarahe, B. N. M. Sanad, "Determination of nicotine in domestic and
imported cigarettes in Aden (Yemen) markets,” *Electronic Journal of University of Aden
for Basic and Applied Sciences,* 2(3), pp. 131-138, 2021.

journal.latakia-univ.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
176


https://doi.org/10.1016/j.aca.2006.01.002

