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Heavy Metals Determination of Pinus Plants

ZHANG Hai-zhu, ZHOU Ping* , SHI Zhi-ting, LIU Xi, LIU Guang-ming
( Pharmacy School, Dali University, Dali 671000, China)

[ Abstract | Objective; To determine the heavy metal elements in Pinus plants and the soil. Method:

The content of Pd, Cd, Hg, As in three Pinus plants and the soil was determined by atomic fluorescence

photometry. Result; The correlative coefficients of the standard curves surpassed 0.999, with the recovery at
93.2% -103. 6% , while the RSD was below 3.3% . The content of Pd, Cd and Hg was higher than the limited

standard levels, the content As and the four heavy metal elements in soil were lower than the limited standard

levels. Conclusion: The method is quick,

determination of the heavy metal elements in Pinus plants.
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simple with high sensitivity.

It is a reliable method for the

Pinus plants; soil; atomic fluorescence photometry; heavy metal
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Lamb, = B #& P. yunnanensis Fr., B 3 ¥ P.
szemaoensis Cheng et Lau, ¥M@tEY K 0T, g
(HHERTBEE) 1 60 B, e T3 B4 8 H .
2 HiEEER
2.1 FEMESEICRTARIEWEM) 20K
HUFEML 0.5 g KEHFRE , B 300 mL BEAR 1, fin AT
i (RS TR -1 AR 4:1)15 mL, 36 7 ML, 4% 278
230 °C HLFHR F I %, 5% o %= 7E 200 °C HL Hb O
fift, R O AE 140 C LA b3 i, B0 B R
WS, MEE TR HEAME R, Feff&zsA
VW o
2.2 FEMMVEWMEERE TR RITE ORITEM
WOC R MR TS MU 7 ] .
2.3 (UERAM TR LA SR Y R ORI
8 mm ;Y HL A 14 45 17 S R B 240 V), 45 280 V, R
200 V,fifi 230 VAT HLJE 8% 40 mA ;45 45 mA, K 15
mA Tl 45 mA | 257 5 4% 500 mL - min "' 45 450
mL+min "', 7% 400 mL-min "', fifl 400 mL-min ' ; S}
M A 45 1 000 mL-min ™' 4% SR Rl Ol 800
mL+min "',
2.4 truEfhZenyedl bRk RS B R I ;4
M % e U R L oKk b fE A RS TR (#5:0.0,2.0,
4.0,10.0,20.0 pg-L ™', 4%:0.0,0.2,0.4,0.8,1.2
pe-L™',5%:0.0,0.2,0.4,0.8,1.2 pg- L™, f#1:0.0,
0.5,1.0,2.0,5.0 ug-L™")F 50 mL (45, 4% 2.2
TR 7k AR R R, LSRR B (V) AR AR,
W FE (X)) MR Ak bR AR PR B 5 FE S SRR 1,
F1 HARSEEEERE

TR AREM IR T R e AL
/r /gL'

Pd Y =3.307 9X -9.900 0.999 8 0 ~400

Cd Y =312.512X +15. 171 0.999 6 0~24

Hg Y =49.022X - 13.992 0.999 5 0~24

As Y =16.994X -3.508 0.999 9 0 ~100
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1. 6% , 3 IR HG % B R AT
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D 11U, 25 328 U A iR R B ) e (IR A H B
43504 1,650 0,0.115 3,0.040 9,0.276 0 pg-L~",
PLO.5 g JFAE S MY A0 R B S ARG HE B 43 51
47 0.099 0,0.006 0,0.002 3,0.014 1 pg-g ',
2.5.3 HEMWKE BMEFRS(ZER)0.5 g,
KB FR T, L RE i 1 A B 7 15747 1 4 1 38 A 7 TR
6 1, 4% 2.3 WIS 450 T I e o 45 34T, a4, ok, i
SE RSD 4N 2.1% 3. 1% ,1.8% ,1.7%
2.5.4 FEMRE WS (ZFER)0.5 g,
KB FR o, Fe B & 04 Kb 38 2 ) A A1 4k O TR, A
2.3 WL A5 F T AR B 30 min U 2, 25 R AE 180
min P, 85 58 R VB RSD 439k 2.3% ,1.6% ,
2.2% ,1.2% ,FWIFE S AE 180 min YRGS Mk B 4T,
2.5.5 AERICRIREE 0 BUR ELRE S (B
FA)0.25 g KE BRI A 5 R AR R T
FI R A Ry i A A S TR 6 0y, 7E 2.3 TS
B 5 R IE SRR ISR, 25 R 2,

®2 ZHRF4MESEMEERERR (1 =6)

. AIK AREIMAE WS [l g 2% RSD

R el Jpel !t el /% /%

He 1.6802 1.6000  3.3041  101.5 2.8
1.6534  1.6000  3.197 3 96. 5
1.7735  1.6000  3.298 4 95.3
1.5671  1.6000  3.099 8 95.8
1.6458  1.6000  3.1659 95.0
1.5494  1.6000  3.1557  100.4

As  0.8595  0.8000 1.6732  101.7 3.2
1.0314  0.8000  1.792 1 95. 1
0.6283  0.8000  1.3876 94.9
0.6971  0.8000  1.4428 93.2
0.8777  0.8000  1.6320 94.3
0.6589  0.8000  1.4484 98.7

Cd  4.3989  4.0000 8.5421  103.6 3.0
3.8640  4.0000  7.8594 99.9
44178 40000  8.4971  102.0
4.0847  4.0000  8.0644 99.5
3.3044 40000  7.210 1 95.4
40770 40000 81847  102.7

Pd 220838 22.0000 43.687 4 98.2 2.9
21,1921 22.0000 42.598 2 97.3
22,5885  22.0000 45.2264  102.9
20.383 1 22.0000 41.569 0 96.3
21,4826 22.0000 42.5586 95.8
24,6271 22.0000 47.0010  101.7
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P37 FER Hg As Pd cd
o R FARE 0.1091 0.0586 1.3506 0.062 1
(R H A 3R) W& 0.2979Y 0.1197  2.1461  0.061 3
AR 0.0841 0.0689 2.1465 0.0707
A 0.1066 0.3642 2.8827 0.073 1
48 0.4133  6.9994 5.8784 0.037 4
= Ak 0.1634  0.0822 2.2033  0.404 1V
(KREDEZENR) M4 0.1576  1.0171  2.9050 0.2142
AR 0.251 20 0.3070  5.364 47 0.544 2V
FABE 01701 0.3961 2.9949  0.347 0V
+H  0.3432 9.6572 1.3947 0.1023
Jise Y /N WK 0.067 0.068 4 - 0.081 8
(CKRPEEGE ) A% 0.0334  0.0998 - 0. 060 2
AR 0.088 1 0.1363  0.3568  0.044 8
FAHS 0.0421 0.0350 0.2674 0.0316
+HE  0.4463 12.7730 2.4013 0.064 6
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E3 FE Hg As Pd cd
=R N [y 0.2640 0.0084 0.2298 1.6615
(R 38k LN 0.7208 0.0171 0.3651 1.6380
FARIE,  0.2034 0.0098 0.3652 1.8909
A 0.2580 0.0520 0.4904 1.9556
S 0.3615 0.0218 0.3626 1.7865
ZRIM PR 0.4762 0.0085 1.5798  3.9492
(R IEHE TR ) AEF 0.4592 0.1053 2.0829 2.0935
AR EZ  0.7320 0.0318 3.8463 5.3179
g7 0.4956 0.0410 2.1473 3.3906
S 0.5407 0.0467 2.4141 3.6878
B WA 0.150 1 0.005 4 - 1.266 3
(RIBGEE) e 0.074 8 0.007 8 - 0.9319
AR 0.1974 0.0107 0.148 6 0.692 7
g7 0.0943 0.0027 0.1114 0.4896
0

-y L1292 0.0066 0.1300 0.8451
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