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| : RABSTRACTP

Jifteen samples of different brand of cigarette and the blyod of pussive and active
,yniokers were “"“_"’}’:e‘j for heavy metaly, Cadmium (Cd) Lead ([’b)' ‘ana’ Chromium
| (Cr) were (if‘!ccred m‘lhe robacco leaf wirh wrapper of all oy fifieen brand of cigarette
malvavd. € opper (Cu) was detecred in gl exeept one with a concentration range of
g0l & () (}J.J,t:'.k"".t:. lo 19483 1 (. Js'()()p.q.’g. The raw wbacey leaf contain 1.233 + 0. 66.4
of Cu {"f‘[ ! d 00 =+ U-'UH HER of Pb The concentration of Cu in the samples  studies
ranged from ,‘? D .m 186.100 + 11.653 1 In the asheys uf.ﬁmr (4) brand unulyzed there
were {'udm'mm in the concentration of Cu with increase in the weight of the butt. Cu
way detected in one of the blood sample analyzed. 2/3 of the blood sumples contained
() incthe ranges of 0.92 10 2.156 ug/ml, the cunlml.\'-r;f the Pb, in the blood of the
active and passive smokers were consistently higher than the permissive level of 0.2ppm
lead. Lead concentration ranged - from 0.304 10 5.656 ug /S ml
{peywards: Tobacco, organometallic, smoke, buys. )

[RODUCTION
aretle are defined as “a roll of tobacco wrapped in a paper or a subi:lance containing tobacco (Baker F
) Cigarette look deceptively simple, consisting of paper wbes, chooped up tobacco leaf and a filter at a
oh end (the butt). They are highly engineered product designed to deliver a steady dose of
atinewhich s most toxic(Milne A 1998). Nicotine is highly poisonous alkali that occur in tobacco
reltis a lethal substance used as a powerful agricultural insecticides, absorption of 500mg of; it kill adult
1 few minute (Synder 1995, Rowland 2001). In addition to tobacco leaves it contains filters rmade from
ns which are mixed with water and various flavouring and additives to make it acceptable to the
sumers (Glantz 1996). Cigarette smoking which are accepted by society as harmless and pleasurable is
¢ connected with much health hazard such as heart and lung damage and cancers. However, many are .
ignorant of the fact that second-hand smoke is first hand damage (Ong ,E.k etal 2000). Researches as -.*
Wn that smokers have decided to accept the eventual premature death penalty associated with smoking
nsome Kuti 1999, Moon-Shang T 1996). It now appears that smokers not only injure themselves, bul
nothers as well as the environment as result of pollutant they exhale which is now classified as
ronmental (ohacco smoke(ETS). As they chose to destroy themselves, they knowingly or unknowingly
Y others around them along the path of destruction as non-sthokers inhales this environmental tobacco
ke. They are known as passive smokers (Synder C.1. I‘,7‘)5)".L These passive smokers are at a risk of
acting lung cancers from exposure to cigarette smokes from active smokers as well as the risks of other
s associated 'with smoking (USDHHS. 1989, Synder 1995 Olowu et al 2004). When you breath in
o smohe more that 3,700 toxic substance (many of them céhsing cancer) hits your lungs. Poisonous
Pounds like carbon monoxide, hydrogen cyanide, ammania gds and powerful cancer causing substance
Las benzo(a) :-p),'l'(.‘l]t,‘ and Yormal dchyde enter your bloodl;lrw111 (BCMH 2000, Dube M 1982,
Yoshng 199¢). The combustion product of carbon monoxide (Co) and hydrogen cyanide (HCN) often
Up the OXypeny cs§cnli;a| for continual existence in haemoglobin causing shortness of breathe, a comimon
lem smokers (Olowu et al 2004). The more sccond hand smoke your breathe, the greater your risk of
“mally high heartbeats, low tolerance for exercise, lower lungs capacity, worse asthma, eventual heart
jm&r Stroke. Cigarette smoking is a huge health prOb|C(;l_l‘i.1C;‘20llHllln!f,rl.O-lt OHC.'?“ cVEry five death in British
lteg i}ill{-o S ]-3-“‘601“15 Sy [h.c \.mfl;ilSI;?)(J;\(:::;riz-:;::’Lj:i5:;;Illiicd s B it
-3 nf% 3.161}U Bl‘ll|5|l(_'0]ulnhl;l,-b,UUU(.:lnddll:H}b},l 1r‘)kcs - “U.MJ : Tor:J p‘cople worldwide,8$
irOnmu tl-” s ileets diy 5 peredr O- dlribbultc il]]l;lcl]SciY -lo lhc:y)L}ol‘l,ul;'u'CO ngCMH i 1999)
e i :[-ll ’lib;nccn simohes i_“‘f‘ l-)cen found 'u‘ﬁ [Li:'llilich  sabmes] e e Lir asionuo the environmen
! (U“’I’unltuns thousands of cilTerent chemica poliutant (US surgeon
and 2001).
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The cOMBE™ e pProduce (),

Ncmnbusnon. dlSll‘ll'.Hlle(_J through pascous 'mmcuht":sm:id ol compound by pyrolysis, pyrosynthesis. and /
101) Tobacco smokes is made, up of side sire and acrosol phase (Plunkets S, 1999 et all, Rowland

ning tip of the cigarctte and main

" anokes that come out directly intq the m\n\f?‘ smokes from the bur
ronment  fron
: 1 the filter or moutl i
1 end inhaled by smokers

.y < later breathe out in whatsoever by 3y A
nthJIl“'Sin higher concentration in sidcsllr[\mm " 18 which further pollute the enviroryment. Many toxins are
AN mainsream smokes, 'l'%licnllv, nearly 85% of

' am_ smoke )y
¢ from cigarette 1o the enviromment ree ood
ihe smoke a onment results from sjge stream smoke (USC. 1984). These numerous
a ' ini npt . |
hd-on the three minimum imputs (Air. water and food)

pemical have negative impacts on humay, dircetly
‘ »
ale alitv i ' ' ¢ ’
©quality is degraded and toxic chemical enters into the

aich are necessary for life. The air is pollurey,
ain. Among the various chemical relesen
fod chat & lll].["lll released (o (he environment from cigarctic arc the heavy trace
{ [0V L‘(]n H . ) J
centration for normal life but they are the main source of

ol Many trace metal are essential
' dqeity problem in the environment a1 1
acal toxicity p anment at high concentrati : i
- \ ration (Moon- Sang 1.1996. Olowu ct al 2004
k. . Most organism are not ¢ : ; , Sang T, 5. Olowu ct al 2004,
N i b i “’”dm] i '.”' this metal in the environment. thus these metal are
1€ environment and are: bioaccumulated in one or more
ionie form i the enwi M organometallic compound, which are more toxic than their
Jmental orjonie o 1 e enmvaronment (Oyewa 1998, Avcjuyo (.0.2004 Synder 1995) [ ohaceo
awking Over ;g}trn _(CLE‘“;.“’ d_lnlm. ciuse of cancer i the Tungs, pancrease, bladder . oesopliagus. plirs s
nd 1_m,~.x|hl_v wney Q.:11( ‘n\gr_ © l:u;:.ml_ single preventable cause of ill-health in the world foxay i
mohing (()io\‘\‘n cl ff"“,o“' I.\'l_\'cr 1990 Trribarren1999), )¢ paper analyzed  the concentrations ol hanvy
wml(lrh__('c‘i'Lr and( \;) in ciearelie, h'h\n(] o active and passive smokers and their health effect with a view
“ pmﬂcrm_g an C].’i)OTﬂlL pl‘C\'ll)Hl!\'C health warning Signals of the minis(r}' of health which savs that
avker are liable to dic young. which also, will
ap the habit of smoking .
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o readily biodegraded. They persist iy
anpartments of the food chain. They also fin

mount  higher pressure on the public and in the public (e

WATERIAL AND METHODS
Sample Collection and Preparation

(igarette sample ; r
Beween one and three packels ! 15 brands of cigarettes were purchased from Oke Arin market, sampling
se carried out over a period of three months at monthly interval., b

\
1 ‘avtobacco leaves sample

fwed raw tobacco Ieaves were purchased from three dilferent markets i Lagos. Tkotun, Mushin, and
4 bnalba market. The leaves were mined together, and dried in the oven at | 10"C ¢ for 2hours. The lcaves
e blended using Binatone blender and sieved with a plastic mesh “'il_" stalks P""I‘Cﬂl)' di_-“f-'“rd‘—'d- The
faed leaves were (hen dricd in the oven at 110°C until constant weights were obtained. The constant
it dried leaves  were allowed to cool in the desiceator apd then kept in a scaled polythene bag,
‘ampling was carried out over a period of three manths at monthly il?[l.‘l'\'i”. A
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g Sood sanple kL ) o
A samples from volunteer smoker and volunteer non-smokers were collected cach into a lithium

R Y . . oo e ((Pa i
4 “™rin bottle and stores in a refrigerator maintained at 4 C. '

|
\
mple Preparation .“‘.
Carerge Butt and Tohacco Leaves A l
s A" "W bl -1 +

N hu . Rl | of cigarette were removed from the stick. Between 0.90p and
M and the paper wrapper of each brand al cig: , : o ; -
3% o samplos hed into o 250ml beaker. 3g of the cigarctie tobaceo leaves and the phper
Y ~ N S ¥ Ny g N & P ” i
B iy, x| PreAWETE: WRIEAED IR ¢ .. 350ml beaker. 3g of the raw tobacco leaves was also
Per of cach brand were also weighed into a - AT - :
4 “thed o 25¢ ol b -4.0 | [ 1:1 vol/lvol concentrated Nitric acid and Hydrogen peroxide were
ot A ‘ cen QO : . ’ . ' ~ mes o 3

"lred g 1 S?ml i [‘ach mixtures Was allowed to digest until evolution of nitric o\ de

n e walee ~ac . d v s . . . . )
ol 0 each of the beakers. ' tian prevailed . The perind of digestion varied with the -
aind 4 clear. yellowish or colouricss solution - pre : : A ,

3 i, bt ,}' 2 | ‘I dipestion were aided with warming . Each digest was then redyced
: ing . : some diges - - - ;

" Mweep gllcl L5_dm;%unl,sl\\h;c tf on a hot plate at 40°C. The solutionS was filtered into a 25ml
| 2mlan v heating ¢ ) : i T
Wit 1 ‘15,_ kg S was added to make up 1o mark (1.¢. 25mb). The sample were put
4, ask. Distilled deionised water was

7. LA ; . . lieate analysis were carried out on the sample.
1 i l-\prUP.\'IU“C!boltlc prior to AAS analysis replicate andiy pie.
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snation of Heavy Metals in ¢ios [
ctcr@laﬁtlo ; i Cigarette ang Blood of Active and Passive Smokers

ways lhr.ough rhqllc:dlc;(l; ;a‘n e !,"-to lhu_ body(Elinder ¢ al.1983.Davinson ct al 2001.0lowu et al
riﬂusliof cvery S?:mi]; f:\jpcclcd‘ qi::z:?'nt" '\”Cd Cd, Cadmium was not detected in sample A, B. C and F, the
”-[m ,B-ﬂ”fj e B 16 tntid « ‘;\.'S,L VUhllllccr were neither active nor passive smoker as at the timc
ol rescﬁfCh‘ IR p— SMOREr but Cd was nof detected in his blood. the donor claimed to be
I'l"sa ( of ]?érbs-dl he .p’r‘csum? ol Cd i the blood of donor D and I is expected because they were
mﬁlis\ e la\l\:'[i;I\Lllfml(?kcr }wl\pm'\'“l)'- Passive smoker 1 has more Cd (hat the active smoker E
jisis | ﬂgrﬁen;;] fip 1l:c :;csﬁ:jllm 'i“f’“‘ dﬂngcrs are associaled with second hand smoking as the side
an SN ked 1M 1? . C;wlumb\i'l ¥ I‘“”f anﬂkt"' IS more toxic than the mainstream smoke inhaled by the
-'“«_ gmoker (Bf’ A : a Mumstry ol hcnl(_h 2000, Elinder ct al 1984,0lowu R.A ct al2004). Lead
d in the blood of donor. A, B, D, 1 ang ¢ but the highest concentration were found in D, E

1\n?rcfom1 ed between 2.772 10 3 6
f uhich ranged DERWEEN 2. 772 10 3.63Cg/ml. . A closer examination of the result revealed that donor
assIve smO.kCF has the !”9*1051 \‘HIUL‘.‘ _I his results is consistent witl the fact that seccondhand smoker are
qal preatcr risk than active Sf“(ﬂwr (Elinder et al 1983 British Columbia Ministry of health 2000, Olowu
o). The lcad concentration of do.nc»r A and B blood sample were above the permissible limit of
ol (I[iCkJ 1982) which sy be attributed to the intake of Pb from other sources. Donor B has lower
ontent than donor Ag“'l”d‘ may probably have been store in his brain.Lead (Pb) has be reported to be
sormaly in the brain therefore lead(Pb) measurement could reflect only recent exposure, it does not
ey evaluate lead (Pb) concentration in the brain (Personal health ]if‘célyle 200) Cr was detected in
out of the six blood donor sampled analyzed ranging from 0.920 to 2.15pg/ml. The results also shows

1 there were other route of exposure to this metal since trace: of them were detected in the passive (non
er) (Olowu et al2004, Elinder et al 1983, Davison et a] 1988).

S =3
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JONCLUSION
anclsion , with the result obtained from this research more effort should be made by manufacturer in

finng cigarette to reduce the heavy metal content because of the risk associatéd with these substances to
pih and to the environment in general afler smoking, ' '
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ﬁ"crﬂ] cigarette preparation : .L
ol and ? 1o of L‘rm:h brand of Aspen and
.tl""j\.:“""‘ "oki"!-l device was used (o stimulag
i Nnking were collected and weighed,
Al e A0ml of acid mixture wag yg
o \Gn' rm\.l e 3= [0mls by heating on a he
; "‘; o bet jistilled deionised water afier
Iy with tp“wl\‘l‘rl‘l‘.‘ lene bottles for AAS
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Business club (menthol and filtered) were .ucsghedd :h‘

¢ smoking. The ashes were collected and we:gl'led an ny
Iie ashes were poured into a 250ml beaker with 30m

TN
£ por 1
q

‘o deu
Uplates at o temperature of 40°C. The sample were made up
il WMo ana |ys|5_
I'l“‘! ¢

u-gyl:mmun

ML ‘ ) .

A ood sample was measured into a 250ml beaker

1 A
\‘h

. s dhivesth wely e " 5 . . sk
ol for the digestion of each samples. Facl was reduced filtered into a 20ml volumetric fla
L Cmark and later poured into polypro

is. ‘I'he analysis
e 8 s : YPropylenc bottles and kept for AAS analysis. I'he an ())dcl
we J for Dlanks for cach set.. The digest were analyzed for the metal using unicam 769 m

S pie absorption spectrometer . The moisture and ash content were determined according to the
hod (AOAC 1982) ‘
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20ml of the acid mixture (1 : THNOj an

‘_ o gl
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1S AND DISCUSSION | L ble I-

g oS obtained from the trace metal analy sis of the various cigarcl!‘: samples are presented ‘l:I'l ta g
< li: | shows the results of analyzed tobacco leaves and (e |Jzipcr'i\\‘rapper. The resulls © ;nl?h)::rcd
'-"‘T' putt and its paper Wrapper are presented in table 2. heavy mefal content of menthol and b o it
u:""‘f“* aspen and Business club cigarette are prescnted. Table 3 and 4. the result of the blood sample o
- Olt:crs arc presented intable 5. The tables | and 2 show that copper (Cu) occur in high concentration
.“\Iuﬂb:m leaves and the paper wrapper and the bug of | the entire cigarette brand analyzed. The
'llf:r(;ﬁon ranged from 0.225 4 0.009 pp/p 10 19.483 + 0.833 ne/g ﬁnflhc I se. and 1.463 £ 0.740 pgg
"‘f}‘;mo 2 1.650 pe/g in the butt which agrees with carlier report (Odukoya 1998, Olowu et al 2004). The
x,:;mﬁalionl of copper was consistently high in most brand of the cigarette. The reason for this high
) airation may be attributed to the fact that copper as a metal has not been reported in any known
L arch as being toxic(Rowland, D.W 2001). Copper is needed for some metabolic process in the body of
4 plnt and animal therefore low  concentration is considered  beneficial to the body ((?yev-o
gAyguy0.0.0.ctal 2004). Cadmium (Cd), lead (Pb) and chromium (Cr) were not detected in the
ceo leaves of all the cigarctte brand analyzed:which is in contrary (G earlier report carried out by some
cher in New Zealand .. In the New Zealand analysis Cd concentration was found to be 0.23 £ 0.5 ng/e
at of lead was 0.48 — 0.55 pig/p. Cd was however found to be present in the butt and paper wrapper of
autof the 15 brands analyzed. The lowest value of 0,152 + 0.023pg/g ' was found in golden gate while
highest concentration of 0.738 % 0.216 ug/y was obtained in business cleb menthol. The Pb content of
te bult was 6.161 + 1.050 up/p. Business club (liltered brand) 4.150 + 0.920 ug/g while aspen
ol brand Jeontained Pb concentration 0.875 0.350 ug/g. The high concentration could be attributed
lie fact that butt of ciparette were not really meant for consumption, they aré there to filter some
Wanied substance from the inhaled smoke (Baker FF.2000) . T\,L.*Icnly percent of the cigaretie butt analyzed
tfound 1o contain Cr. Yes butt has Cr content of 0.434 + O.lébug"g while consulate butt contained 4354
U050 wgfp. the result presented on table 1 shows that raw tobacco leaves contain 1,233 + 0.660ug/g Cu
1100 £ 0.070 wg/p PO The butt and paper wrapper of’cigaﬁéuc after smoking showed the precence of
nall except iy business club (menthol) as presented in table 4;Cd and Pb were dutected in the butt (afier
g) of business club brands while Cr was not detected after smoking in all (he samples studied which

'ﬂeaglcF:11en1t with. earlier report (Voges E,1984, Olowu et al 2003). The data on table 3 shows the
ralion of (he! copper (Cu), which ranges between 3.797 £ 1.635 ug/g 10 6.575 .« 1.03ug/g in the ashes

le 1, " i
fs l pes oficigarette. Cadmium (Cd), Lead (Pb) and chromium (Cr)were not detected in the f5hes of
4, Book et al 1990). However,

““L\S;J?:l(]i; «‘{:’a‘I’}’icd which negates some carlicl" feporlsq(:\):o,\\i'u L):F :LIE,O{) "
qu@f, the rcsullsl]:j?LthI: “:f::l ijbzllctlu-itﬁupji)!irs\:::r[?)((::(r)llrl:)[itr)&,fi S;ule lo‘:\;‘”tl‘ﬁih{]'(?)['\\Clc nat detected.
i the ashes : l"'l)-'h lb leav s sl i ser wrapper. This is expecte ; an thluc Of coppir
YIS gy | i e B i > 15 expecied because some of the
‘u]\'i”’“lllu;l ILJ oLen consumed _b_\-‘ Ilhcrsmok'c‘rs wlnlc- wim. \\oultl- have been distharged via smoke it
Ui, ¥ n('l §C_ll984,I\Am‘m-b|mng.1 9‘)(<). Fhe data on the table 5 represent (e -oncentration of hean
ey thl‘lh[_ The level of copper in the blood sqrt‘lplcs rey?ged from 0.0SOpg/m'i ‘0 1.830pg/ml Cu was
.”’“'rli,r, "En the blood samples un:c:f“g:llcd. C.o!)_pcr 15 needed for n?ciubolsc process in the huma
txpeeted to be present i the blood. The was no correlation of thi: value obtajn ed from

i c s
Ty s k-
"N Sinokers as body copper level depend on the metabolic process in indjy dual and there are
60

i e

=

S

Wtration | ) ; T were
liltration into a 25ml volumetric flask. The sample

bl ) . B
ed for the digestion of the smoked butts. Saimples were i




Y y |

OEHE"‘? Metals in Cigarctte and Blood of Active and Passive Smokers
jon

l i
| 1
! rn""'|t 1
|f j
¥ p :
CONCENTRATION OF HEAVY METAL IN CIGARETTE BUTT AND
PPER - e . "o
||c2 “’RA Cu(ugfg) | Cduglg) [ Pbug/g) | Criugy)
GBS ——T5 6060011 | ND N.ID [ND
“(,,,qz — [1463 %0743 [N N.D N.D L
';:mqns 7694+ 1215 | N.D 6.16 +1.055 | 4354 +£0.051
e 1786100 £11.657 | 0,388 & 0.065 TN ND %
e 0222 [ND N.D N.D
|m 3-‘“»} €002 IND N G e
G 105300 £ 5252 | N.D. D “ e
P&'—-— 5838 £ 0.044 N.D N.D, ND
o — 166.050 £2.265 | N.D N.D\ 0.434 4 0.164 |
e | 19,475 * ‘_ﬂj_s_ _— N Q___ N, Lt T ._N,'J?_.._.____—___._ |
L S6TA086T WD L TR 7
},rd}l‘.‘i—t-:-""“"""‘ 1321520 09 L 0. _1_3_’ 002 TND N ;
16595 7 0,907 COIND T 0.875 40357 ND )
I ered $625%0620 |ND N.D_ L1634 0.912_] 2
”,’:fss T dwb [ND T 0.738 %0216 | N.D N :
s 5
thol N St e s e S 1‘l
a:u‘caxduh Tierod } 16,0752 0036 | 0.363 40.355 [ 4.158 0934 N ™~~~ ¥
!
BLE 3: IIFAV‘{’_I\_’IFT/_\I CONCE, NIRATION OF FASHES OF SMOKE hcC IGARETTE 5
SAMPLES T Cu iy Clpgle [ Popgly ) Crpsy 1
[ Aspen menthol o ’»_()j)_s F1.827 0 INLD N.D . IND @
’,‘\jpcn litered _ | 397 1 1 635 N D IND T N T E
Business club | 6.575 0T 036 N CIND TN 3
menthol ) ;
Business cluby | 5.05() 40998 T TN DT N.D DT
fillered. | |
e e e —— L_,._TT_ ———— . — . e - . d
WMLE4: HEAVY METAL (()N'i'l"f\'l' QOF '\M()I\I D (..l(,ARl‘l FE BuUt s k
SAMPLES 7] Cu (ng/g) R Pl (yz/en) Cr (ugle) B
[fspen menthol 4.273 10, {)ﬁ_’* N D 099 L L0, 195 TN D - |
[Aspen filtered | 8.144 £ 0.025 | ND N D ND T :
(Business cclub [N D 00650017 N.D __‘—\_N;I)“ B
ol | y | e
@smcss club filtered | 7.850% 0234 | 0.130£092  [4005 207755~ NG T it
Ty o —— el T e ] i
5 CONCEN 'RATION OF HEAVY METAL IN BLOOD o « il
” 0D OF § ‘FRS i
--SMokers T T VORPIS Anb NoN i
N Co th/mod | Cl Gl T8 Gty ( SR b
;Dl Do not “simoke nor_drink 1iatc 13127 |ND (07021 () —— Hf
mi‘\‘ ' ~—‘“-_-—-‘ . 4
4 or 20years byt stoppedsmoking | 0.252 N.D W\Lﬁrﬁ—x
'OnlllsaEO -880 -
~ —_—
™ smoke but  drink.Doesnot [ 1312 N.D _N—B'_‘_——-"ﬁ—[}—-—‘—-‘__ E
@L\WS Kers Stays in hisNo drink . B ' il
e W0 smok Smoker A hcavy drinker | 1.832 0.112 3.6?6\_\"57?———=— y i
o 4y in - (he midst of smokers '
ok
%ctwell ) . = S
e - _ 0080 [0.044 32418 Wy -
T 1,120 N.D 272 0920
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