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Determination of 14 Trace Elements in Zanthoxylum Nitidum (Roxb.) DC. in 10 Different Habitats of
Guangxi by ICP-AES

WANG Dongmei’, FENG Jie?”, JIAO Aijun?, MO Yisheng'(1.The Third Affiliated Hospital of Guangxi Medical
University, Nanning 530031, China; 2.School of Pharmaceutical Sciences, Guangxi Medical University, Nanning 530021, China)

ABSTRACT: OBJECTIVE The contents of fourteen trace elements were determined in traditional Chinese medicine of
Zanthoxylum nitidum (Roxb.) DC. in different habitats by ICP-AES technology. METHODS HNO3;-HCIO, mixed acid
digestion system was employed to decompose the organic compounds efficiently. The 14 trace elements were determined by the
absorption spectroscopy under certain working conditions. RESULTS  The recoveries of the trace elements, were
90.01%-104.14% and RSD(0.84-2.31) were <3%. CONCLUSION The result showed that the contents of 14 trace elements
were different in Zanthoxylum nitidum in different habitats, and the research provided valid information for study of the
relationship between the trace elements and the bioactivities of Zanthoxylum nitidum.
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Tab 1 Detection limits and analytical lines of elements(n=7)

) W KB/ RSD/| Wk KRR/ RSD/
E% -1 0, E% -1 0,
nm pg-mL % nm pg-mL %
Na 589.5 0.0269 3.31 Fe 238.2 0.1125 151
Mg 279.5 0.0008 1.87 Co 228.6 0.0032 0.95
Al 396.1 0.0457 2.28 Cu 324.7 0.0085 1.06
K 766.4 0.1493 2.28 Zn 213.8 0.0020 223
Ca 184.0 0.0333 1.19 Sb 206.8 0.0382 1.34
\Y% 309.3 0.0262 0.84 Ba 455.4 0.0319 2.02
Mn 257.6 0.0086 2.95 | Mo 202.0 0.0080 1.14
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Tab 2 The results of precision and recovery of Z. nitidum

W& WHR RSD/ | . Wi/E FHCK RSDI
RSD/% % % |

LR RSD/% % %

Na 0.91 98.94 0.88 Fe 1.57 97.86 0.84
Mg 1.30 9493 1.23 Co 0.63 94.87 091
Al 1.23 9413 212 Cu 0.74 98.45 231
K 0.56 104.14 0.98 Zn 1.76 90.12 1.54
Ca 0.77 103.11  1.24 Sh 1.32 91.09 1.95
\% 111 97.09 202 Ba 0.88 93.27 0.89
Mn 1.56 98.72 135 Mo 0.96 99.01 1.05
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Tab 3 The regression equation and correlation coefficient
of different elements

% 97 7% , Fp B
pg-mL
Na y = 18.871x — 23.683 0.999 4 0.70~70.00
Mg y =194.87x + 57.032 0.999 6 0.20~20.00
Al y =5.957 9x + 0.090 4 0.9991 0.10~10.00
K y =3.215 5x + 1.807 0.999 8 0.50~50.00
Ca y=4.3153x +0.704 4 1.000 0 0.70~70.00
\Y y=10.162x + 0.385 1 0.999 3 0.10~10.00
Mn y =28.213x + 1.233 61 0.9997 0.10~10.00
Fe y =1.726 8x + 0.057 2 1.000 0 0.10~10.00
Co y = 16.026x + 2.108 9 0.999 6 0.10~10.00
Cu y =20.857x + 1.592 5 0.999 4 0.10~10.00
Zn y =92.945x + 5.205 6 0.9999 0.10~10.00
Sh y=1.8236x-0.178 6 0.999 8 0.10~10.00
Ba y=174.78x — 0.894 4 0.999 5 0.10~10.00
Mo y =0.016x + 0.025 5 0.999 4 0.10~10.00
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Tab 4 Content of elements in different area of Z. nitidum(pg-g~%)
FE it g5
- 1 2 3 ] 5
e S8l RSD/ G/ RSD/ 8l RSD/ ] RSD/ 8l RSD/
Mg-g™ % Koo % Mg-g % Koo % Mg-g™ %
Na 38.61 175 132.72 3.02 129.43 2.47 106.03 1.76 111.76 2.36
Mg  538.95 1.18 304.82 3.32 555.63 2.01 655.28 2.91 330.15 1.65
Al 17.23 1.77 13.76 0.61 12.20 0.97 13.98 1.49 31.04 1.41
K 0.93 0.56 8.87 2.01 21.05 1.35 15.95 1.03 20.03 1.75
Ca 111.22 1.98 184.72 3.02 87.57 2.04 143.35 1.97 49.60 1.25
Y, - - - - 1.58 1.01 - - - -
Mn 77.71 1.42 0.64 2.10 43.03 1.20 31.95 1.83 41.15 271
Fe 1.73 0.87 17.50 1.30 0.14 0.60 0.58 0.84 1.74 0.92
Co 0.02 0.54 - - 0.07 0.23 - - - -
Cu 111 0.55 0.15 1.40 - - 1.06 0.89 1.09 0.67
Zn 17.67 2.19 18.41 2.36 14.17 1.00 20.91 0.75 13.60 153
Sh 3.61 1.41 - - - - - X - -
Ba 53.23 211 14.31 1.98 57.31 2.17 13.92 0.96 17.01 1.09
Mo 0.23 0.70 0.17 1.29 0.03 0.50 0.10 1.78 0.07 0.69
FE 5
. 6 7 8 9 10
B/ RSD/ rh/ RSD/ T/ RSD/ rh/ RSD/ e RSD/
Mg-g™” % Hg-g”" % Mg-g* % Hg-g”" % Mg-g™ %
Na 50.39 1.43 95.94 2.02 386.77 2.44 109.76 2.18 218.31 1.62
Mg 767.59 1.58 49157 1.93 357.43 2.40 690.99 1.85 843.50 2.35
Al 323.62 1.16 16.43 2.11 17.59 2.10 217.14 1.35 43.65 1.59
K 11.41 131 33.60 1.89 23.14 1.63 5.68 1.13 19.75 1.69
Ca 30.45 0.95 81.70 1.89 47.21 2.44 131.63 0.77 51.43 211
Y, 3.86 0.40 . b - - - - - -
Mn 7.86 0.69 7.83 1.80 21.20 1.06 22.93 1.49 31.50 0.77
Fe 2.09 1.00 5.28 1.09 1.99 152 5.33 1.43 2.55 117
Co - - 0.06 1.92 - - X - 0.03 0.47
Cu 157 0.87 2.07 0.62 - - 0.06 0.04 2.15 1.13
Zn 16.24 1.04 15.90 1.43 9.76 0.66 15.99 1.14 10.99 1.07
Sb - - 3.82 1.09 - D - - - -
Ba 31.01 2.89 46.85 3.01 25.81 1.98 18.67 1.87 20.60 3.13
Mo 0.07 0.35 0.14 111 0.01 073 0.07 0.87 0.43 0.35
PP X o
Note: “~": no detected
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