A1 553 g7 R Vol.41 No.3
20204E5 H Journal of Chinese Mass Spectrometry Society May 2020

FHE-ERBAEETHRIE
M ZE 53 100 7 FR 8 30 L 5 A0

WAL E OERLRAEWLE oW

QLR AT IR B . v pg KB 67100052, RIEM M2 MK AT . 2 KB 671000)

TEE AR T2 0 - F R A A5 A RS T A A0 R TR A BRI TT L AT T AR
RS T TR A R R i I (R0 A P i ST R MR A e . R DL SRR L & R JL%?FI’JTT{F—HH%
BERFMAEXRR LRI T 0.999 8, Kt R4 0. 037 ~0. 11 pg/L, A7 XS 5 HE i 25 24 0. 45

2.99% » X InkR B Ky 95. 7% ~109. 3% o il % 7 B A I [ K AR E ) i GBW 10020 ffﬁd‘%‘ﬂfwn%
WTEMRWESHEGEEN . (KRR TS S M s ES R TR EN LS, TR RER
B P BRUER T A D AR R ST R R R T S

SRR <o T L 5 A0 R s B A S B R RS 1 (ICP-MS) s B T R

FE 4SS :0657. 63 XHEktRERD A XEHS:1004-2997(2020)03-0290-07

doi:10. 7538/zpxb. 2019. 0044

Determination of Mn, Cu, Sr and Ba
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Abstract: Diaphragma Juglandis Fructus, the dry wood diaphragm tissue that grows
inside the Juglans regia L., has been used for treating many diseases such as kidney as-
thenia, chronic glomerulonephritis and chronic renal insufficiency. Analytical methods
for determination of trace elements in Diaphragma Juglandis Fructus have been repor-
ted. The main pretreatment method is wet digestion, which has some shortcomings such
as tedious preparation steps, long digestion time and high chemical reagent consump-
tion. Therefore, it is essential to develop an appropriate analytical methodologies for de-
termination of trace elements in Diaphragma Juglandis Fructus. In this work, a method
of semi-digestion-inductively coupled plasma mass spectrometry (ICP-MS) was devel-
oped for the determination of manganese, copper, strontium and barium trace elements

in Diaphragma Juglandis Fructus. In order to get good digestion efficiencies of the target
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elements, the important factors affecting the semi-digestion procedure were discussed,
such as nature of acid solution, volume of concentrated nitric acid and digestion time.
Finally, 0.2 g Diaphragma Juglandis Fructus sample treated with 2 mL of concentrated
nitric acid and then transferred to graphite digestion instrument (120 ‘C) for 10 min.
Then the digestion solution was filtered by 0.45 pm polyethersulfone filtration mem-
brane and detected by ICP-MS. Results of semi-digestion method were compared with
those obtained with microwave-assisted digestion as reference method. The results
showed that the standard curve of each element has a good linear correlation with a
coefficient higher than 0. 999 8. The detection limits are 0. 037-0. 11 pg/L. The relative
standard deviations (RSDs) and average recoveries are in the range of 0.45%-2.99%
and 95.7%-109. 3%, respectively. The results of national standard substance (GBW
10020 citrus leaf) are all within the standard reference value range. The results of #test
indicated that difference in the results from semi-digestion and microwave-assisted diges-
tion is not significant. The method is simple, rapid and accurate, which is suitable for
determination of the 4 trace elements in Diaphragma Juglandis Fructus.

Key words: semi-digestion; Diaphragma Juglandis Fructus; inductively coupled plasma

mass spectrometry (ICP-MS); trace elements
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Fig. 1 Effect of digestion reagents

on the recoveries of Mn, Cu, Sr and Ba (n=4)
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Fig.2 Effect of HNO; volume

on the recoveries of Mn, Cu, Sr and Ba (n=4)
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Fig. 3 Effect of digestion time

on the recoveries of Mn, Cu, Sr and Ba (n=4)
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Table 1 Linearity ranges, regression equations, correlation coefficients and detection limits
LR M P o il £k 5 A AH 2 Z AL it R
Elements Linear ranges/(pg/1) Regression equations Correlation coefficients LODs/ (pg/L)
Mn 0~500 y=0.02312+0.0318 0.9999 0.11
Cu 0~100 y=0.1287x+0.0714 1. 0000 0.037
Sr 0~1000 =4.5032X10 *x+1.3893X10* 1. 0000 0. 050
Ba 0~500 =0.00172+0. 0023 0.9999 0.083
R2 FEBTEMODKRE
Table 2 Precisions and recoveries of the method
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75.0 130.5 102. 8
Cu 6.92 2.96 3.75 10. 6 95.7
7.50 14. 4 98.5
15. 0 21.6 97.3
Sr 16. 9 2.99 7.50 25.0 109. 3
15.0 32.8 106. 7
22.5 40. 7 106. 2
Ba 22.8 0.76 15.0 37.3 96. 7
22.5 44.9 98. 2
50. 0 73.1 100. 6
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Table 4 Comparative results for the determination of Mn, Cu, Sr and

Ba in Diaphragma Juglandis Fructus by two methods (n=6)

v — SREL 37 TR A 1
i JLR S . . L5cnfic
Semi-digestion/ Microwave-assisted .
Samples Elements . . t-Experimental
(mg/kg) digestion/(mg/kg)
seA 1 Mn 36.24-0.5 36.1+0.5 0. 34
Cu 7.9940. 25 8.10+0.2 0. 84
Sr 18.040.6 17.740. 3 1. 09
Ba 25.0+0.4 24.94+0.5 0. 38
SR 2 Mn 52.0+1.4 51.9+0.9 0. 14
Cu 6.2940.23 6.44+0.11 1. 44
Sr 20.0+0.7 19.340.4 2.12
Ba 22.5340.65 22.4940. 39 0.12
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