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qglﬁ;lfpﬁ» gﬁgw o ;‘i%éﬁﬂjf&.lﬁ; HJ[HFIJ%HL W
(psoriasis)== [ 11 Jﬁ(leukemiaw o 'ﬁﬁ HENIES
R ot g B 5 ] 2 &"E@}H %’7 J{ il et J7F‘ﬁ|
’5[ =247 #Q%IF' 1©

* R A for R AT IS e
AP BEITRE O O R Hi_?ﬁ'}\ﬂg 42

ERE T FARELEL [ l’iﬁéfﬁ’ﬁ'@éﬁ% » H é!é(?“Jﬁﬁ'
PeSfi(lead arsenate)FIE: T8 1+ HEGRAHTHE [

S PR - R
A PR R -
MWE%?%W%*WW?@%JWWQ@
A 2 R AL L B
[ ) SR B IRE PUTREE T 2 W
iR IR AR e L [ﬂyﬂ
o5 BRI 5 75 7.0 il e
i 207 5 B ﬁ09707008545%?ﬁ f T
TEHRIFI B | O 1 VS B e
B - KR
PRSI LD TR AN S 5 R 5259
uglg ﬁ%”}\t“ll 6-26.6 pg/g"” < FIfi 7 2B
e Rl o g I l'ﬂfiri‘iﬁffrjé%
SE IS v R o S 2 AR
= 8 (mainstream) 73 & &3[R EE40-120 ng > —
JIHR20AR > 2960 5 S EEVAIEVE N EL0.8-2.4 pg' e
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DRC-e » £! [F]J“‘*\ [E4I55(™ 15 (concentric nebulizer)
R BERC A E S (cyclonic spray chamber) » £l
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FINPIRIE 2100 mL > ff i 7 42
FEEUR(10 pg/mL)
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W, - RGN E1E (g)
LUy
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2. A ELEH(MDL)
PR H&Ffiéisl'ﬁ;‘/%%%iﬁirﬁﬁﬁ*ﬁ%
flv (s ST R = ik
SIATT R T VAR YE
(Sa) > I'| 3|’ﬁSa|’T§l ER VLY kAt LR -
AR A B AR R
Rt ik I ST R R BRI T
SRR RIE AREE 2 (S) o FIIE
o AT Fetest 0 [fSa’ SV i
I HER ST S SN H ST FET  E
-] 453.05 > FIIIT SIEE R0 HORR
(7 (Spoot) > P FH T DARENINER « 3 15
flAH53.05 > P Bt 0 SE A
ENILE BT VIRE > EiFe i Sa Sl i
% Ffifl [ 453,05 -
Spool = [(6 S + 6Sa’)/12]"*
MDL = 2.681x Spool
e
BN CPAT20 R AR R Y 2 20 [ AR PR 0 AT
E\Jj‘ ) fé!j\%{:rgkfflE?T&JJ[I[F[[L['V]‘}?? o FEISIHT
SV VR > [RRR L TR R
A [ 22 5 Ak 50 AT RIS R 53 AT
?Efiﬁ?m’ﬁi%‘sa%g EHIELE o 3 IpIpts AT LA
PRI =t el b R IPs A R
[H[q';rgr ) ‘g‘fﬁjﬂﬁﬁ[ﬁl E@[ﬂ'l{gﬁ“ F T H780-120% o

A oREARY A
SRR FZERET

S 0.1-25 ng/mlL %7 AT - 1)

(A FETTRAAE 5 T » ISR
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Parameter Condition
Nebulizer Concentric
Spay chamber Cyclonic
Nebulizer Ar flow rate 0.97 L/min
RF power 1500 W

Ar plasma gas flow rate 17.0 L/min
Ar auxiliary gas flow rate 1.475 L/min
Auto lens On

T o A IR (AR A e AR A
TR (SR BT E AU R o AR R0 = 1)
R KT R P T [ RTEE e A
FEff » SRR [ SR T E A A A
AP (el o A s S A S A =0
HHIRR FRRPANIA= i > SRR o R s
P AR, > S AR A R R
F70.9991 | - B £ i S ARI0.1-25 ng/
L.V AR R 5 U R R s
PETD 2 BEFERIGAN VB SRR
PRI -

N

N4

EEDM

I gy 2 H P ETNIST 1568a Rice flour ¥ NIST
1515 Apple leave[EELARTE - 3E 5 VEFEL STHT <
o B = BT RV r&ﬁ%ﬁfﬁﬁﬁiﬁiﬁﬂ o f&
EERPIRTNIST 1568af[ il ~ & il W Es
S7H1£50.24 £ 0.012 ~ 0.020 * 0.002520.33 + 0.011
ng/g > H A [{£50.29 £ 0.03 ~ 0.022 + 0.002%
0.38 % 0.04 pg/g » NIST 1515f[18 + o 7.0 W&
FHEREL0.90 £ 0.05 ~ 0.042 £ 0.005 ~ =20.46 = 0.03
ng/g » EUET fEEL0.91 + 0.12 + 0.044 + 0.004 - %
0.470 + 0.024 pg/g - FHNEHT 4 T 3F VIEEE
(FH)

~ s DNE] U A

B S AR 1200 ng/gl R vETs
e o XU IR R (R T) AT S

3*%%%{)5—?; £5110.1 £ 6.7% (100.0-119.3%) ~ #8147
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Element

External standard method

Internal standard method

Linear equation R? Linear equation R?
Cr (m/z 52) y = 10267x + 5051 0.999 y=0.0343x + 0.018 0.999
Ni (m/z 59) y=3511.5x + 706.8 0.999 y=0.0117x + 0.003 1
As (m/z 75) y=6054 x + 1651 0.999 y = 0.028 x + 0.0075 1
Se (m/z 82) y = 2968 x +393.6 0.999 y=0.014 x + 0.0018 1
Cd (m/z 111) y=2633 x+81.9 1 y=0.012 x + 0.0004 1
Hg (m/z 202) y=2884.3x +271.4 0.999 y = 0.0097x - 0.001 0.999
Pb (m/z 208) y = 18195 x + 703.1 1 y = 0.085 x + 0.0033 1
£ - EESENETELBIBAN. MY 4 B R T
. . i:r 1% %E )
Sample Element Deltergnlne/d Clertlﬁed/ u,fﬂ(m/z 52) 0.01 pg/g ~ #Hl(m/z 59) 0.01 pg/
value'(ug/g)  value (ug/g) g~ fifl(m/z 75) 0.01 pglg ~ ffi(m/z 82) 0.01 pg/
b
. As o 026200127 029003 g~ #i(m/z 111) 0.01 pglg + F(m/2202) 0.005
NiST 36y Cd 002020002 002220002 L /s 208) 0.01 pgfg(Ft ) -
Se 035+0.011  0.380.04 M ' g
Ni 0.90+0.05  0.91+0.12 o e e 5 2
N =
éﬁ’l"sﬁ lle;Vg; Hg  0.042£0.005 0.0440.004 h -~ mREBZHG
Pb 0.46+0.03  0.470+0.024 UREOE ISR 5B fr’?Eﬁ s EEE M“ gL
 Average of triplicate. IESE R A %Ej— v A E.l 73 i [T 5% é‘g il

® Value is expressed as mean * standard deviation

92.2 % 8.6% (85.6-111.6%) ~ ili¥783.8 £ 2.8% (80.7-
88.5%) ~ fifi585.0 £ 5.0% (81.5-96.6%) ~ &%
84.9 £ 5.7% (80.8-96.5%) ~ < £184.3 + 3.4% (80.5-
89.3%) ~ £i#1107.4 £ 5.8% (100.2-118.1%) > I'}
A P B e U e TR 1 AL

s EER SR E (IDL) R EGHIRSE
(MDL) iz Red

(- )I‘ﬂq% hat e (IDL)

H'Jx_”b TR 2V ISR U P EERS [~ 3R
R IRUEE i o VSRR BT ot RN I
£ (IDL) H 53 Y FRE (m/z 52) 0.057 ng/
mL ~ #l(m/z 59) 0.058 ng/mL < lli(m/z 75)
0.059 ng/mL ~ Tﬁﬁ'l(m/z 82) 0.062 ng/mL -~ &}
(m/z 111) 0.069 ng/mL - F<(m/z 202) 0.045 ng/

F[(m/z 208) 0.075 ng/mL(%) o

(=) H A LE (MDL)

FELED o IR I3 AT [l 15 /7 r80-120%./
R I EE e I g@wﬁﬂpw%} frERH
YA AR

T\~ R D

N RS U IS S 3
T RSO B 1317 - 5]
AR -

HFK:E*}\H IEI& ngr[/ﬁ P B ER
(IR S BRI - i
o %:JFA (gfgl)ﬂ il £% @yl@a}g\ﬁ#[zjg +
0.94 pg/g (1.41-4.01 pg/g) - *@:ﬁ%ﬁl 74
0.23 pg/g (1.40-2.13 pgl/g) ~ E[ Pﬁ’*ﬁﬂ 31
*+0.69 pg/g (1.33-4.13 pg/g) s &I *df
Bl (R ¢ B $A3.25 £ 119 pg/g (1.97-
5.57 ug/g) ~ «@%&Fﬁ,{,z.@ 1 0.29 pg/g (1.89-
2.79 ngl/g) ~ & l%éfﬁ[[[?a.w * 1.23 ng/g (1.60-
6.79 glg) ; fill T 5544 Bl G 8 9

—v—v

I \’]LA7
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Element %ﬁ 2l il i i I ?FT
sample Recovery* (%)
D2 107.6 90.1 85.7 96.6 81.2 87.1 100.2
17 117.0 86.2 88.5 91.3 90.2 80.7 106.6
126 119.3 88.8 82.3 90.6 83.6 80.5 113.5
14 100 111.6 84.7 84 85.8 85.5 104.8
D4 108 86.5 81.2 89 80.8 81.7 118.1
C8 107.8 924 80.7 87.1 81 82.2 102.3
16 115.9 96.5 81.2 83.6 80.8 87.1 106.6
CM6 104.9 85.6 86 81.5 96.5 89.3 106.7

mern = SD 110.1£6.7  922+8.6 83.8+2.8 85.0+5.0 84.9+5.7 843+34 107.4£5.8
*zf “[IEF£5200 ng/g (Average of triplicate)

0.15 % 0.02 pg/g (0.13-0.20 pg/g) ~ “EH

E AN l«‘l|C:MSﬁ$ﬁEﬁ§Zf§%§1ﬁtﬂﬁE§&Fiﬁﬁ Fﬁ[}[o_32 +0.11 pg/g (0.23-0.59 pg/g) ~ s&[ 1
LR 4i40.22 £ 0.10 pg/g (0.13-0.57 pgle) 5 {1y
Element IDL (ng/mL) MDL (pug/g) T 4y ﬁfﬁ?(ﬁfﬁﬂ)t’g@&[@%}‘ﬁ’ﬂOAS +0.22 g/
E;EZZ z; ggz; ggi g (0.25-0.96 pg/g) ~ “[HEF[0.25 £ 0.14
As (m/z75) 0.059 0.01 ng (0.10-0.55 pg/g) ~ 52} 1Hifi0.48 £ 0.24 pefe
- CERU T S B [

Se (m/z 82) 0.062 0.01 (2'%5 \1.20}\ug/ g) ¢ FY BRI GRS
Cd (m/z 111) 0.069 0.01 £L - B $4,0.69 £ 0.19 pg/g (0.49-1.06 pg/
Hg (m/z 202) 0.045 0.005 ) > “EETRL1.82 £ 031 pg/g (1.44-2.42 pg/
Pb (m/z 208) 0.075 0.01 g) > 2E[1H4{f1.05 £ 0.64 ng/g (0.46-2.40 pg/

§) ;e T 55 A Bl (I SLIE 3 10,008 £
*t BERGCESESE

SravE - - F‘jii (ng/g) _ . .

e B Ll filt 5 7 7
D1 3.60+0.48 4.62 +0.52 0.15+0.03 0.77+0.15 0.49 +0.06 ND 0.68 = 0.46
D2 1.75+0.13 290+0.11 0.17+0.01 0.68+0.11 0.52+0.07 ND 0.79 £0.11
D3 1.82 +£0.38 2.10+0.13 0.16 £0.01 0.41 +£0.01 0.79 £ 0.04 0.008 + 0.001 1.01 £0.11
D4 2.03+£0.30 2.30+0.15 0.13+0.01 0.37+£0.08 0.70 £0.01 ND 0.92 £0.05
D5 1.96 +£0.02 2.57+0.16 0.13+0.01 0.32+0.06 0.84 +0.22 0.011 +0.003 0.99 £0.33
D6 242 +0.17 2.82+0.11 0.16 £0.01 0.25+0.02 091+0.07 ND 0.89+0.20

D7 2.16 £0.02 2.53+£0.10 0.20+£0.04 0.27+£0.01 0.70£0.03 0.014 +£0.001 0.72+0.23
D8 3.86 £ 0.60 4.10+0.50 0.14 +0.05 0.50 £0.19 0.61 £0.12 0.013+£0.001 0.74 £ 0.15
D9 3.33+0.10 4.31+£048 0.17+0.02 0.48 £0.14 0.49 +£0.03 0.001 £ 0.001 0.74 £ 0.48
D10 4.01 £0.44 5.57 £ 0.86 0.16 £ 0.03 0.96 +£0.23 1.06 £ 0.58 0.001 £ 0.004 0.70 +0.14
D11 1.41 £0.01 1.97 £0.05 0.13+0.01 0.34+£0.04 0.53+0.04 0.007 + 0.000 0.44+£0.03
15 2.58+0.94 3.25+1.19 0.15 +0.02 0.48 £ 0.22 0.69 £ 0.19 0.008 £+ 0.005 0.78 = 0.17
Mean = SD
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iﬁ#,%?@ﬁﬁ W 91-
TN~ KERRZETBERE

”CJF@F - £ OB (ngle) _ _ .

% ] i i % T i
Cl 1.89+£0.22 2.56+0.21 0.25+0.01 0.24 +0.01 1.67 £0.28 0.011£0.010 1.90 +0.87
C2 1.40+£0.22 2.43+0.31 0.31+£0.04 0.10 £0.02 1.84 £0.29 0.019 +0.003 2.85+0.26
C3 1.72+£0.17 237+0.15 0.25+0.07 0.26 +£0.03 1.44 £0.25 0.014 £ 0.002 1.35+0.17
C4 1.65+0.03 2.50+0.34 0.35+0.06 0.55+0.22 2.42+0.29 0.021 +0.003 2.74 £0.47
C5 1.75+£040 2.79+0.16 0.28+0.03 0.16 £0.05 1.99+0.13 0.017 £0.001 2.98 +£0.25
Co6 1.42+0.22 247+0.31 0.31+0.04 0.11+£0.02 1.87 +£0.30 0.019 +0.003 2.89+0.27
C7 1.78£0.03 2.04+0.08 0.59+0.33 0.30+0.14 2.04+0.14 0.025 +0.001 3.02+0.29
C8 1.91+0.28 1.89+0.33  0.27=+0.06 0.32+0.11 1.61+0.12 0.020 + 0.002 2.25+0.05
Cc9 2.13+034 2.72+0.03 0.23+0.02 0.25+0.02 1.52+0.01 0.018 +£0.001 1.43 +£0.02
Ty 1.74 £ 0.23 2.42 +0.29 0.32 £0.11 0.25+0.14 1.82 +£0.31 0.018 +0.004 2.38 +£0.67

Mean = SD
- A A
0.005 pg/g (ND-0.014 ug/g) [l ’;F[l}[0.0IS £ AR REEN SRR

+0.004 pg /g (0.011-0.025 pg/g) ~ 3%[ Pﬁ”*ﬁ

0.012 £ 0.010 pg/g (ND-0.053 ng/g) ;

(1.35-3.02 pg/g) ~
(0.44-3.38 pg/g) -

SRR

it

[ U E%FEJ/EIL

&@%ﬁﬁl(l 74 uglg) 5 HElLUT HFE' Eba Sl 1
(1339 pe/g) MATBE $H(3.25 pe/g) AT

ai’ii‘lﬁ?tt'ﬂﬁ' 1T(2.42 pglg) > i ‘:‘ﬁi(l 82 pglg) M4

FET“FAJPE' S Pq:( (2. 38 ng/g) b Yang S50 4 Vst > pHiegh iy

GRETIRE N TERIEE % fVRRURLAED W ] P B o [Nt

B 2 /1(2.58 ug/g)"\ji“ ([ 1(2.31 pg/g)ﬂr %'4’%’3’rﬁ - BBV CORE TR L
QFET}’A I EE0E55.40 pg/g ﬁ?‘iﬁl 89 ug/gbff15 41.17

'H“
T4 01 Bl (ERT) B 7 110.78 £ 0.17 pg/g

(0.44-1.01 pg/g) 4\[@%’{‘@!2 38 £ 0.67 pglg
&l I?E%Fﬁ[}[l.24 + 0.86 pg/g

£52.23 uglg

LEER
Yang 555 VR i I i LTS i R
#5550.18 p,g/gbfff‘t 10.64 ug/g , o
‘¢’E“4LF’?9%}$ LT il [[;IQFET

£ S

ug/g F T

5 Ed [/

FEN VRN

R RIS T R £

—k@:ﬁ%ﬂl(z 42 pe/g) s ity +:JFA AN ﬁii(ﬁ#'ﬁ 39 pg/g ~ HEL1.05 pg/gbfflﬂl 24 ng/

TH(0.32 pgfg) ] 19022 pelg) A
! %&ﬁ#[(O.IS ug/g) ﬂf]j/ i FA[ 5

P %

THiH(0.48 ng/g) W AEL 194 1(0.48 ng/g) A4

761025 ng/g) 5 LIS B RIEL SR,
(1.82 pg/g) “Ho3f Fﬁ'*]ﬁh(l 05 pg/g) “HEEiE
069 ng/g) 5 e/ H G BV iy
(0.018 pg/g) &L '%"ﬁ*fﬁh(o 012 pg/g) At
; f;ﬁ;l/j erﬁi{ a7
TA1(2.38 ng/g) HESEL 1ERif(1.24 pglg) At
s 404 (0.78 pg/g) -
E’”ﬁ;ﬁ [E%ﬁﬁ' "l [%b#%iﬁé{ﬁﬁ” N

B % :F?‘Fﬁ[h(().OOS ug/g

%WW

73,4_1‘ £ E E,ﬁ@l °

T B T wyfa

i gl

P

IEJ

IEIEIEJ

QF T H I -

=D
.%’ntam!

fe' Fﬁ‘%ﬁf[}—fﬁﬁfﬂ &%E‘H ;L$j kil
EISgoipr ik o B A VTE'F%JI’%T:E!{T’E o
57£0.999 » 7 P [ﬁ&ﬁp@ﬁ%fﬁiﬁzzoo ng/g
TSk VT Bl 84.2-110.7% > B HE AR
o IEI[&[:& ° [ «ﬁﬂ I/*tj 7J;[:1T51]i{::f]—'}~ﬁ’}lifﬁﬁél

HRIEG1.33-4.13 pefg ~ SLY (R IR
1.60-6.79 pg/g ~ il

i e

ﬁi%ﬁﬂé'ﬁ $0.13-0.59 pg/g

1£50.10-1.20 pgfg ~ #h.V £ 5 #1G
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TN EORmETESE
@% i S EH(uglg)
%ﬁ B il i % I 73
11 224+£0.17  446+033  0.16+0.02  041+£008  0.52+0.03 ND 0.88 = 0.06
2 201+0.15 451050  0.14+0.01  0.67+0.13  0.63+0.09 ND 0.48 +0.04

13 2.31+0.36 2.16 +£0.04 0.31+0.03 0.43 £0.02 0.46 =0.01 0.008 £0.001 0.55+0.09
14 2.19£0.25 3.74 £0.39 0.15+0.01 1.07 £ 0.04 0.61 £0.06 0.012 £0.001 0.51 £0.06
I5 1.60 +0.11 2.83+0.21 0.14 +0.04 0.71 £0.48 0.88 £ 0.04 0.011 £0.001 0.90 = 0.07
16 1.33+0.10 2.55+0.41 0.25+0.01 0.26 +0.03 1.49 +0.09 0.019 £0.002 1.53+0.21
17 2.90+0.23 437+0.35 0.34 +0.08 0.18 +£0.08 1.71 £0.29 0.015+0.002 3.38+0.58
I8 3.32+0.23 5.50+0.37 0.24 +0.02 0.44 +0.03 1.31+0.12 0.010 £0.002 1.71 £0.31
19 1.67 £0.09 2.13+0.12 0.14 +£0.01 0.51+0.13 0.54 +0.04 0.006 + 0.000 0.69 +=0.09
110 1.71 £0.40 2.73+0.16 0.27 £0.03 0.15+0.05 1.95+0.12 0.017 £0.001 2.92+0.24
111 2.13+0.19 425+0.14 0.57+£0.31 0.17+£0.01 2.40 +0.38 0.002 +0.001 2.74 +0.32
112 4.13+0.44 6.79+1.2 0.24 +£0.06 0.29 +0.08 0.76 £ 0.08 ND 0.95+0.02
113 2.37+0.05 3.36+0.22 0.22 £0.03 0.49 +0.03 1.36 £ 0.26 0.012 £0.001 1.25+0.24
114 236+0.11 3.33+0.31 0.31 +£0.09 0.34+0.10 2.18+0.17 0.053 £0.010 1.89 +£0.05
115 3.09+0.31 3.89+0.30 0.15+0.04 0.69 £0.15 0.42 +0.09 0.005 +0.002 0.59 +0.07
116 2.61 £0.51 3.49+0.84 0.32+0.04 0.51+0.15 1.67 £0.38 0.018 £0.001 2.04+£0.19
117 242 +0.28 2.73 +£0.51 0.20 £0.02 0.27 +0.02 0.57+0.10 0.019 £0.004 0.46 +0.06
118 1.77+0.13 2.37+0.85 0.13+0.01 0.45+0.17 0.48 £0.10 0.006 = 0.001 0.50 = 0.06
119 2.23+0.21 2.48 +0.39 0.17+0.01 0.59 +0.07 0.47 +£0.02 0.011 £0.001 0.52 +0.03
120 1.60 +0.37 1.60 +0.24 0.13+0.07 0.32+0.03 0.58 +0.04 ND 0.50+0.28
121 2.03 +£0.40 2.67+0.58 0.13+0.02 0.45+0.06 0.47 +£0.03 0.007 £ 0.000 0.51+0.10
122 3.66 +0.27 3.60+0.25 0.13+0.02 0.57+0.13 0.53 +£0.01 0.009 £+ 0.001 0.63+0.04
123 1.58 +£0.12 2.03+0.08 0.27 £0.03 0.32+0.02 1.88 +0.24 0.005 +0.002 1.52+0.15
124 2.68+0.12 443 +0.26 0.30+0.05 1.20+0.20 2.35+0.01 0.024 £ 0.006 2.92+0.78
125 2.96+0.24 3.42+0.21 0.14 +£0.04 0.80+0.28 0.94 +0.34 0.012 +£0.003 1.38 £0.86
126 1.52 +£0.01 2.22+0.23 0.13+0.03 0.31 +£0.06 0.71 £0.16 0.001 +£0.001 0.63+0.11
127 2.10+0.54 2.64 +£0.51 0.17 £0.07 0.32+0.02 0.66 +0.02 0.013 +0.001 0.47 +£0.13
128 2.01+0.11 336 +0.27 0.15+£0.02 0.45+0.08 0.50 £0.19 0.001 £0.001 0.44 +0.02
129 3.38 £0.09 6.26 = 0.62 0.35+0.06 0.49+£0.10 1.19 £ 0.07 0.008 = 0.001 2.02+0.22
130 1.48 +£0.24 2.69+0.25 0.18+0.01 0.54+£0.17 0.98 +£0.13 ND 1.26 £0.23
131 2.28+0.14 2.62+£0.16 0.30+0.01 0.45+0.02 1.44 +0.29 0.020 £ 0.004 1.77 £0.31
T 2.31+£0.69 3.39+1.23 0.22 £0.10 0.48 +0.24 1.05 £ 0.64 0.012 £0.010 1.24 £ 0.86
Mean t SD

0.46-2.42 pg/g » ¥ {7 B TBIEND-0.053 pglg SER
’F‘ Vﬁ%%ﬁ“[ﬂ't 10.44-3.38 pg/g ° %Mﬁ%ﬁﬁ‘ [l;[éﬁ%‘j‘ 1. :F'%[,ﬁ@ > 2009 o ,1\ ‘Pﬁ (o g S A @Fﬁ
RS £ 0B PRGERAT BB AE e i) -

N

ﬁﬁ' ' AE[ '%*FF#%J Aé"ﬁﬁ' ’ J\@:ﬁ\ﬂ ﬁﬁ' o~ Langard, S. and Norseth, T. 1986. Chromium.

Bt it SR - Handbook on the Toxicology of Metal, 2" ed. pp.
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Investigation of Heavy Metals in Tobaccos

CHE-LUN HSU, SYR-SONG CHEN, WEI-MIN FU, MENG-JIN TSAI AND
SU-HSIANG TSENG

Division of Research and Analysis

ABSTRACT

The analytical method for metallic elements in tobacco was developed in order to determine the
levels of chromium (Cr), nickel (Ni), arsenic (As), selenium (Se), cadmium (Cd), mercury (Hg) and
lead (Pb) in tobacco by inductively coupled plasma mass spectrometry with microwave digestion. The
internal standards of rhodium (Rh) were selected. The calibration was ranging from 0.1 to 25 ng/mL
and the coefficient was greater than 0.999. The recovery studies were performed at 0.2 ug/g spike
levels of Cr, Ni, As, Se, Cd, Hg and Pb in tobacco. The average recoveries were in the range of 84.2 to
110.7%. Accuracy of the established method was also validated by analyzing the standard reference
materials, NIST 1568a rice flour and NIST 1515 apple leave. Fifty-one tobacco samples were collected
from the markets and surveyed with metals: 1.33-4.13 pg/g for Cr, 1.60-6.79 ug/g for Ni, 0.13-0.59 ug/
g for As, 0.10-1.20 pg/g for Se, 0.46-2.42 pg/g for Cd, ND-0.053 pg/g for Hg and 0.44-3.38 ug/g for Pb.

Key words: tobacco, heavy metals, ICP/MS



