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5% 50 mL ,
o o 11, 3
2 0. 500 g , 5 mL , 1.
s 15 min, 4 mL 1
ml . . ’ Table 1 Analytical lines and detection
1. 0. 2 MPa, 3 min; 2. 0.5 MPa, 2 min; 3, limits of elements determined
1.0 MPa, 1 min; 4; 1.5 MPa, 1 min; 5. 1.8 /nm /Cug - ml D)
MPa. 5 min. . B 249, 772 0. 04
Ca 393. 366 01
50 mL. o SN ° ° Cu 324, 754 0. 002
3: 0. 500 g » 5mL Fe 238, 204 0. 002
s 15 min, 3 mL N K 766. 491 0. 04
1 mL 1 mL Mg 275. 553 0.1
2. Mn 257. 610 0. 001
4, 0. 500 g , 5 mL P 213 618 0. 05
. 15 min. 4 ml 1 Zn 213. 857 0. 001
ml s o 2,
5. 0. 500 g ,  5mL 22
. 15 min. 3 mL 1 ’ Z,
ml 1 mL . 2
2, , Fe 3
, Mn 2 4
2 , B, Ca, Cu, K, Mg, P, Zn 4
2.1 : ’
, 4 ,
s 2~3 s °
~ ’ ~ °
Table 2 Recoveries of inorganic elements by five pre-treatmented methods in samples
1 2 3 4 5
RSD RSD RSD RSD RSD
[uge g™ /% I% [uge g™ /% I% [uge g™ /% I% [uge g™ /% I% [uge g™ /% I%
B 14. 2 87.9 2.0 215 1086 17 10, 5 136.6 7.9 36, 1 1046 0.5 52. 0 1172 21
Ca 3009, 4 107.8 0.5 4571 1055 0.3 494. 6 76.0 10 4 696. 6 1034 0.4 5111 383 06
Cu 3.9 1130 L0 0.2 954 14 02 1153 0.3 2.4 98.2 L6 L7 87.0 0.6
Fe 24,5 89.2 L7 27. 8 86.6 14 38 7 99.0 0.3 29. 8 922 11 40, 3 107.9 2.3
K 3588 1 3.1 07 4 785 4 67.0 0.9 508, 6 836 0.5 4169 4 954 11 5319 145 L1
Mg 231L 8 1174 1.8 2891 8 1025 0.5 232. 4 3L4 04 3012 6 100. 6 0. 9 2575 L2 08
Mn 17. 1 633 L9 13. 6 100.6 16 14. 1 112.0 0.7 18. 0 985 L1 152 90.6 0.9
P 23334 923 L9 23249 485 16 216. 1 1.3 0.9 22743 95. 7 0.7 232. 8 1.9 L2
Zn 55, 1 530 L9 69. 2 79.7 14 221. 8 89.6 0.2 58 5 981 0.9 1533 1171 0.7
o s
3 . HNO; + H, 0O, , HNO; +
H,O,+HF, HNO, + HCIO, , HNO,; + HCIO, + HF
’ s HNO; + HCIO,
’ ’ . Si s Si
: S Cu  Fe . HF ,
. N 1, HF
> > ’ ., Ca, Mg, Mn, P, Zn Si
> ’ s HF , HF
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Comparative Study on Five Pretreatment Methods for ICP-OES
Determination of Mineral Elements in Rosa rugosa

ZHAO Ning, YANG Bin* , DUAN Yu-cen, LEI Ran
Key Laboratory for Forest Resources Conservation and Use in the Southwest Mountains of China of Ministry of Education,

Southwest Forestry University, Kunming 650224, China

Abstract Five different pretreatment methods, including dry ashing and microwave digestion with four acid systems (HNO; +
H,O,, HNO; +H,0O, +HF, HNO; + HCIO, and HNO, + HCIO, +HF), were employed for digestion of the samples of Rosa
rugosa. Nine major and trace elements were determined using ICP-OES method. The addition standard recovery rates indicate
that, with the system of HNO, + HCIO, , better results can be obtained for most of the determined elements. With this method,
except for Fe, the recovery rates are in the range of 95. 4% ~104. 6%. For Fe, higher recovery rate (99%) was obtained with
HNO; + H, O, + HF system.
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