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Abstract: A method for simultaneously measuring the content of inorganic elements in edible Zanthoxylum bungeanum seed oil (EZBSO)
was established. After the EZBSO sample was dissolved in kerosene, 22 elements (Be, B, Na, Mg, P, K, Ca, Ti, V, Mn, Fe, Co, Ni, Cu, Zn, As,
Mo, Cd, Sn, Sh, Hg, and Pb) were determined using inductively-coupled plasma mass spectrometry (ICP-MS). The signal fluctuations caused by
direct injection of organic solvent were-eliminated by optimizing the plasma radio frequency power, carrier gas flow rate, sample uptake rate,
and other operating parameters. Octopole reaction system (ORS) and internal standard method were used to eliminate the mass spectrometry
interference and matrix effect, respectively. The results indicated that the detection limits for the 22 elements were in the range of 0.012~16.25
ng/g, relative standard deviations (RSDs) ranged-from 1.28% to 4.16%, and recoveries ranged from 90.00% to 110.00%; the method was
accurate and reliable. The element P showed the highest concentration in the EZBSO, followed by the element K. The method can be applied for
the quality control and nutritional evaluation of EZBSO.
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Table 1 Operating parameters of ICP-MS
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Table 2 Selection of isotopes and detection limits of the elements
FzE  #EX #dirk/(nglg)  BEC/(nglg)  RSD/% FsE X #EMR/(ngly) BEC/(nglg)  RSD/%
°Be Normal 0.045 0.22 1.48 %Co He 0.018 0.041 1.66
%8 Normal 0.61 46 1.79 SONi He 0.046 0.15 3.83
ZNa  Normal 3.09 26.28 2.36 8cu He 0.085 0.78 1.74
Mg H, 411 21.30 2.10 87n He 0.053 0.61 3.20
p He 16.25 79.06 1.92 BAs He 0.17 0.52 2.82
¥k H, 1.03 2.77 1.65 %Mo Normal 0.86 1.03 2.07
“Ca H, 0.78 5.39 3.06 Mcd  Normal 0.21 0.46 1.59
i He 0.14 0.87 2.35 H8gn Normal 0.035 0.22 3.14
Y He 0.062 0.50 3.72 2gh  Normal 0.064 0.58 1.85
%Mn He 0.034 0.11 2.67 XlHg . Normal 0.050 0.17 4.16
SFe He 0.072 0.32 1.28 208pp, Normal 0.012 0.083 1.83

%< 3 FFiARIIAREIYER
Table 3 Recoveries of ICP-MS method
TE MEAAInglg) AR E/(nglg) AeARRIEARN(Nglg) =HKE% T E REALNnglg) AnARiE/(nglg) AeARRIZARN(nglg) =IKE %

Be 0.51 0.50 1.03 104.00 Co 0.71 0.50 1.18 94.00
B 41.85 50.00 89.27 94.84 Ni 1.10 5.00 6.07 99.40
Na" 0.92 1.00 1.99 107.00° Cu 2.88 5.00 8.02 102.80
Mg* 117 1.00 2.24 10700 Zn 9.04 5.00 13.78 94.80
P 12.95 10.00 23.19 10240 As 3.56 5.00 8.14 91.60

g 2.05 1.00 3.15 110.00 Mo 1.27 5.00 6.33 101.20

Ca’ 0.57 0.50 1.04 94.00 Cd 0.64 0.50 1.19 110.00

Ti 343 5.00 8.35 98.40 Sn 0.30 0.50 0.78 96.00

\Y 0.48 0.50 1.03 110.00 Sb 0.49 0.50 1.03 108.00

Mn 15.09 50.00 66.79 10340 Hg 0.81 0.50 1.26 90.00

Fe 66.98 50.00 121.40 108.84 Pb 0.93 0.50 1.39 92.00
E: 7 uglge
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Table 4 Sample analysis results

_ A 1 #ot 2 #w 3
R Aoxlnglg) *TEik/(nglg) PAA Aixlnglg)  *THEik/(nglg) PAA Aikl(nglg) *TEik/(nglg) PA1E
Be  05540.02 043#.01  P>0.05 0.8520.03 0.7620.02 P>0.05 1.2540.04 1.3440.06  P>0.05
B 49254236  52.06.97 P>0.05 2753#.02  2590#4.37  P>0.05 19.2940.83 «18.774#056 P>0.05
Na  0.950.041  0.9940.056 P>0.05 1.3540.071 1.2940.066  P>0.05 0.8740.032  0.90#0.040 P>0.05
Mg  1.2740.038  1.3240.040 P>0.05 0.8740.029  0.83#).033  P>0.05 1.3920.056  1.4140.062  P>0.05
P* 11602045  10.98#0.27 P>0.05 13.0840.62 12.8640.43  P>0.05 17.8340.70 . 17.5140.31= -P>0.05
K' 15240053  1.6240.064 P>0.05 2.5140.10 2.3940.097  P>0.05 1.8520.043  1.8040.036 ' P>0.05
Ca” 053#0.012 05020.018 P>0.05 0.7240.023  0.6940.038  P>0.05 0.35#0.014 ~ 0.3840.020 P>0.05
Ti 2.5640.18 2.3540.083  P>0.05 6.360.20 6.0240.15 P>0.05 11.0540.57  10.62#0.28 P>0.05
V  02640.011 0.1840.012 P>0.05 0.1540.055  0.1340.043  P>0.05 0.33#0.012.  0.3740.018 P>0.05
Mn 16.33#.58  18.2740.74 P>0.05 2387#.02 26514091  P>0.05 410641.34 35394201 P>0.05
Fe 7120#.73  80.05#.69 P>0.05 103.2843.23  109.5544.06  P>0.05 87224238 81714336 P>0.05
Co 0.87#0.025 0.75#0.022 P>0.05 1.7440.055 16740.082  P>0.05 0.8640.027  0.9240.040 P>0.05
Ni  1.03#0.044 0.91#0.035 P>0.05 0.650.018 0.7240,011 _~P>0.05 1.2840.049  14340.055 P>0.05
Cu  3.15#0.10 34040.13  P>0.05 3.3840.11 3.6540.20 P>0.05 5.0640.18 4714.15  P>0.05
Zn 7.8140.19 8.2540.16 P>0.05 22.15#4.08 26.03+1.21 . P>0.05 34.514.69 32.80H.71 P>0.05
As  1.9740.072 2.0840.095 P>0.05 0.7340.026 0.8140.021~ P>0.05 2.1540.10 2.20#.093  P>0.05
Mo  1.31#40.049 1.5040.027 P>0.05 2.9340.12 3.1140.086 P>0.05 1.7440.057 1.8840.034  P>0.05
Cd 0.67#0.015 0.8340.019  P>0.05 1.1240:035 1.25#0.043  P>0.05 0.9340.027 0.9740.030 P>0.05
Sn 0.2620.009 0.1940.007  P>0.05 0.5940:022 0.6440.028  P>0.05 0.5840.016 0.7140.041 P>0.05
Sb 0.5740.012 0.6440.015  P>0.05 0.7040.031 0.6840.026  P>0.05 0.4340.011 0.4940.013 P>0.05
Hg 0.8240.037 1.0140.062 P>0.05 0.3540.018 0.2940.009  P>0.05 0.2540.007 0.2740.010 P>0.05
Pb  0.69#0.031  05820.034 .P>0.05 0.5840.020  0.60#0.025  P>0.05 1.03#0.041  0.9620.055 P>0.05
E: " nglg.
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