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Analysis of 11 kinds of trace elements in flue-cured tobacco from Hebei province
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Abstract:11 kinds of trace elements ( Cr,Co,Ni,Se,Mn, Zn, Cu, As,Cd, Pb, Hg) in flue-cured tobacco
samples containing 3 grades from 3 main tobacco-growing areas in Hebei province were detemined by ICP-
MS combining with microwave digestion. The results indicated that the trace element contents from different
areas were different. The differentiation of Mn,Cu,Zn, As and Pb was significant. The contents of trace ele-
ments in different parts distributed regularly. The Cu element accumulated more in middle and upper leaves
while the other elements were the most in lower leaves. The Mn element content was the hightest among the
11 measured elements. The average contents of Cu,Cr,Cd,Pb,Ni, Hg and As in flue-cured tobacce from
Hebei all reached the level of pollution-free tobacco from the demonstration regions.
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kL FALE A RIE AR E B EFEX 2009
EB AR TR R S 46 AN TEARRIN AR dE
Y1 GBWOT7602 , 3 BR 47 FF h ER 4k 2 6 25 09F 7 o 7=
PRFI5 L 65% ) HNO, ,30% B H,0, , R 4k, 3
Merck 23 &7 ; Ar, 4[5 >99.999% , Jb 5 & &b 77
SR ITW A FRZ G177 ; Hg & Cr, Co,Mn,Ni,Se,Cu,
Zn,As,Cd,Pb RUBRAESS 25 K (TR B IR BEARIK) , K48
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Agilent /)7 ; MarsS Y 535 5 1 R4, 5@ CEM 2
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K. HEFFFIO0.2 g(K# £ 0.001 g) K E TH
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2.1 HENBEERNARE
HEE .2 BTk AR, M E T 1
K—Rhr i) S5 HE A B (GBWO7602) H i 11 Fi g

R e ERBENRETLEAN, B 1. [
XFAR 7 S A TR SR AR BIBGR SR, & T £ F 5y Bhili
31 97.35% ~101.30% , 390 i B: I MERR BE 2 5.

1.2 Bk kil & 5 Gr R & i MG AT
Mg , 4 & JCE AR HER 22 58/NF 3%
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. AR M GBW07602
wx e R T P
(ng-g™") (pg-g™")
Cr 1.07 100. 60 2.3+0.3 1.96
Co 0.86 99,03 0.39+0.05 0.45
Ni 0.34 99. 66 1.7+0.4 1.76
Se 2.85 08.21 0.184 £0.013 0.200
Mn 2.74 97.35 58+6 52.61
Zn 1.98 100. 30 20.6 £2.2 19.28
Cu 2.13 100. 40 5.210.5 4.78
As 0.82 99.57 0.95+0.12 0.85
Cd 0.65 100.10 0.14 £0.06 0.21
Pb 2.21 101.15 7.1x1.1 7.94
He 2.76 101.30 — —
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IR 1.2 Brigir il E R ah S R K 2. W&
2 AE W, A KHE R THE Mn, Zn, Cu & B
L R TR & AR Mo, Zn EAREX
LA A B R A, 2 5k 185. 1 ng/g FI 50. 42
pe/s, AR E X PR & EBRAK 25K
38.49 pg/gfl 15.93 pg/g; Cu 7EHF B 7= KA iR &
B, K 37.34 wy/s, EREF K P EMTE H R
1K, 7 13.33 pg/g.

Cu,Cr,Cd, Ni, Pb, Hg, As A%t AKE ER T
G RBAK(Cu Bl5h), BT TR B bR E. 43X
SR PO % R T2 F A 7R X0 4
Mo R IC R & RIWBTIE SR, B 90% LA E A
74 Cu <30 pg/g,Pb<8 pg/g,Cr<3.5 pg/'g,
Ni<3 pg/g,Cd<3 pg/g,As<2 pg/g,Heg=<0.2 pg/g
HIbRHE , ST ALK AT PR, R 2 AT LUE &, 3
AR HBR TR & BEIEE N, LU L8 45K
HOUR & BREEAE M7 R TEX K.
2.2.1 fMu@ESR  FE RS RALH R T E
AERNEI NKIAUEL K& LEEL BT
Tt E BR[E]. Mn 78R R R, i 8
90.72 ng/g, HUJEAE L&F, & 1R 58.29 pg/g;Cr,
Cd EF et b & W 8/ T, LB Cu f£50 |
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£2 HmPmEFLEMNELR ne/g
P £ T T8
AaxIE Y HE AEE e HE AFEE e BAE
Cr 1.070 1.463 1.358 1.976 1.1 1.092 3.002 2.855 2.605
Mn 185.1 62.54 58.29 158.2 38.49 42.89 178.6 69.82 90.72
Co 1.222 0.962 0.621 0.753 0.610 0.620 0.887 0.711 0.783
Ni 1.754 1.583 1.243 1.733 1.608 1.232 2.270 1.674 1.652
Cu 16.74 15.97 28.63 15.90 13.33 37.34 13.79 18.06 17.29
In 50. 42 21.09 28.47 17.65 15.93 27.68 2. 32 43.78 31.08
As 0.848 0.761 0.304 0.440 0.620 0.343 0.675 0.580 0.384
Se 0.152 0.132 0.145 0.171 0. 104 0.126 0.143 0. 165 0.221
cd 0.911 0.550 0.460 0.587 0.513 0.397 0.644 1.293 1.952
Hg 0.054 0.042 0.031 0.046 0.054 0.032 0.051 0.053 0.050
Pb 5.573 6.543 2.610 3172 6.029 3.351 3.990 6.710 4.353
(3 BEM¥BAE R 2.2.2 RigtER EHHESFEEMEBCRNES
WEAELHLE He/g BREFANEFATUEL , MBCK S EMX IR
T E =i o &8 T AbmiAE{k. Mn BfiF= b AR A & B EEER K, BE G
Cr 1.352 1.091 2.608 FE-X, EHMAHAEE 3 £,Co, NN SEHHES
Moo s A28 07 F MK RET7IE Pb & B IR, Se & B8
Co 0623 0625 0781 {6 B BFIX Cd,Se, Cu & B4, Cr, Co, Ni, As, Hg
g‘ ;2‘;‘3’ ;'72_?; 1'762‘; F1 Pb F B BEF MK, Se 7EHIR A 2 5
u . . . . .
. 547 po .08 AEE. Kln]?fﬂilﬁﬂ“%ﬁﬁﬁﬁ\mﬁ\pli {EL}EE
As 0.301 0.343 0.380 BORERE HMHERENZWERAPHETE
Se 0.145 0.127 0.228 aH
cd 0.460 0.399 1.952
. A
Hg 0.033 0.032 0.054 3 &g
P 2608 330 4358 AR - BRI R TR %, 1
EMEAFRE MAE HE 3 NMEEEZXAFR
8 syl 2. = 3
— o Xﬁﬁﬁﬁgm#%iﬁﬁ-i ik AR & 11 B & ST & (Cr, Co, Ni, Se, Mn,
TR HRIE friE LE Zn,Cu,As,Cd, Pb, Hg) & 5. 25 K07 s i it
Cr 2.046 2.030 1.685 ke S LA S Mn. Co.Zn. Ao £ Pb &
Mn 174.0 56.95 63.97 TLABEE FEEFE T L B 7S
Co 0.954 0.761 0.675 BEJBER; AR ENFPERECESEER
Ni 1.919 1.622 1.376 fﬂﬁtﬁfﬁﬁ,cu E*\L%Wﬁﬁ‘%ﬁ%,ﬁ%ﬁﬁ
Cu 15.48 15.79 27.75 TEATHEHEEES;M AR ENTEFRSE
Zn 30.80 26.93 29.08 BE BEEBEEMENM Cu,Cr,Cd,Pb,Ni, Hg,
s 0.5 0654 034 A SRR, MATIR AT AT RER AT
Se 0.155 0.134 0.164
cd 0.714 0.785 0.936 SE K.
Hg 0.050 0.050 0.038 ‘ o
Ph 4,945 6.427 3.438 [1] ¥#4% 3%5,Fap. E4ENEHEFERGRAY

W B, AP RN RE. MRS RS A
BAERATHHEES TP, LE(Cu FI5H) B4
P As ERfLE F BEA R EH LR, Kt B TE
fETaRet Sep | AR RIS 2 ALK,

B At & [J]. AL R & #F,2009,13(9) 3.
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ring Programme , Summary of 1986—1988 Monitoring Data
{R]. Geneva; WHO,1991.
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