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Studies on Nutrient Transport Model of Isatidis Radix and
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Abstract: Inductively coupled plasma mass spectrometry (ICP-MS) and inductively cou-
pled plasma optical emission spectrometry (ICP-OES) technologies were used to deter-
mine the contents of trace elements in Isatidis Radix and Isatidis Folium at different

growth times. Among them, the contents of trace elements including Cr, Co, La, Ce,

W f B H5:2020-03-22; & 6] H #8:2020-07-22

E&WH :HEKAARFIETH (81703640) % 1)

EEE A E IRA982—), 55 (P , 5 MGE AL 3 P L RR I A o 24 T 9K 7 ok U di 42 i 0F 9
E-mail: cnncyanjun@163. com

BISEE BB 1983, B (PR I M WK » 85 R TR, S5 b B 24 /3 HrF 5% . E-mail: lixiaoguangwang@163. com



182

=)

L I

Pr, Nd, Sm, Eu, Gd, Dy, Li, Be, V, Ga, U, Nb, Zr, Bi, Th, Er, Yb, Y. and Sc
were measured by ICP-MS, while the elements Fe and Al were measured by ICP-OES.
According to the test results, the trend of the contents of 24 trace elements in Isatidis
Radix and Isatidis Folium at different growth times indicated certain similarity. The
contents of 24 trace elements in Isatidis Radix reached the lowest value between July
and September, then gradually increased and reached the highest value in November.
The contents of those elements in Isatidis Folium all reached the highest point in Au-
gust and November. Based on the results of trace element content changes, the prelimi-
nary inference was made that the optimal harvest time for Isatidis Folium is August and
November, and the optimal harvest time for Isatidis Radix is November, which means
that Isatidis Folium and Isatidis Radix can be plucked at the same time. The method is
easy and fast, has good precision and accuracy which to some extent lays a foundation
for the study of nutrient transport patterns of Isatidis Radix and Isatidis Folium.
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emission spectrometry (ICP-OES)
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Table 1 Linear regression equations of each elements

SEH 4 F 2 P el 115 T fxsk
Element Regression epuation Correlation
coefficient (%)
Cr y=0.0457240. 0190 0.9998
Co y=0.0562x—0. 0095 1. 0000
La y=0.1521x—0. 0286 1. 0000
Ce y=0.1474x—0. 0271 1.0000
Pr y=0.1896x—0. 0293 1.0000
Nd y=0.0508x—0. 0155 0.9999
Sm y=0.0273x—0. 0146 0. 9996
Eu y=0.0821x—0. 0309 0.9999
Gd y=0.0286x—0.0142 0.9997
Dy y=0.0489x—0. 0305 0.9995
Li y=0.0921x+0. 0356 0.9998
Be y=0.01542—0. 0010 1. 0000
A% y=0.0536x—0.0015 0.9998
Ga y=0.0259x—0.0124 0. 9996
18] y=0.1038x—0. 0506 0.9997
Nb y=0.0805x—0. 0150 0.9999
Zr y=0.05192—0. 0035 1. 0000
Bi y=0.0965x—0. 0675 0.9993
Th y=0.0921x—0.0532 0. 9999
Er y=0.0567x—0. 0235 0. 9996
Yb y=0.0541x—0. 0393 0. 9990
Sc y=0.0637x—0. 0048 0.9998
Fe y=2123. 4x+168.7 0.9999
Al y=5334. 92 +115. 4 1.0000
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Table 2 Data of precision and accuracy
TEE AT FRAE WA Measured value T (K HIXE G B 2
Element Standard value 1 2 3 4 5 6 Mean value RSD/ %
Cr 35+3 33.1 32.9 32.0 32.5 32.9 32.3 32.62 1. 29
Co 8.840.7 8. 45 8. 47 7.99 8. 30 8. 47 8.41 8.35 2.24
La 32.7+1.4 32.3 31.5 33.9 31.3 31.5 30. 7 31. 87 3.52
Ce 61+4 60.9 59.2 65. 1 59.0 59. 2 57.1 60. 08 4. 56
Pr 6.94+1.1 7.17 6.96 7.71 6. 82 6.96 6.73 7.06 4.99
Nd 26+3 24.9 24. 8 27.8 24.6 24. 8 24.2 25.18 5.19
Sm 5.040.4 4.91 4. 77 5.49 4. 88 4.77 4.62 4.91 6.19
Eu 0.61+0.03 0. 608 0.622 0.667 0.603 0.622 0.551 0.61 6.13
Gd 4.44+0.4 4.77 .61 5.15 4. 66 4.61 4. 39 4.70 5.40
Dy 4.8+0.2 4. 38 1. 88 4. 54 4. 00 4. 88 4. 89 4. 60 7.86
Li 39.0+1.0 37. 8 37.4 35.9 36. 7 37.4 36.1 36. 88 2.10
Be 8.240.7 9.10 9. 39 8. 39 9.42 9. 39 9. 39 9.18 4.41
A\ 4744 45.9 46. 0 42. 8 44.9 46. 0 44.5 45.02 2.79
Ga 14.140.5 13.7 14.0 13.4 13.4 14.0 13.5 13. 67 2.05
U 7.840.7 7.78 7.19 7. 30 7.38 7.19 6. 90 7.29 3.98
Nb 15.441.1 16.0 16. 3 15.6 16.2 16. 3 16. 4 16. 13 1. 82
Zr 234+16 235 230 234 230 230 233 232.00 0.98
Bi 10.940.9 9. 89 10. 3 11.5 9.90 10. 3 10. 1 10. 33 5. 81
Th 21.4+1.1 22.9 21.2 21.5 21.2 21.2 20. 3 21. 38 3. 96
Er 3.140.3 2.91 2.69 2. 94 2.63 2.69 2.49 2.73 6. 30
Yb 3.740.4 3.32 3. 88 3.74 3.02 3. 88 3.76 3. 60 9.76
Sc 5.140.4 4. 97 4.94 4.77 4. 82 4. 94 4.71 4. 86 2. 20
Fe 10.0 9.98 9.93 10. 21 9.79 10. 15 10. 14 10. 03 1. 60
Al 10.0 9. 97 9.99 10. 21 9.79 10. 06 9. 94 9.99 1. 39
HE:Fe Al B4 mg/g. HAWTCH BN pe/g
x3 MERMAEHERMETERMNELER
Table 3 Data of trace elements in Isatidis Radix and Folium Isatidis
BB Measured value TR R R R R 0
LR AR Standard value Measured value
Element Sample of quality of quality
S A 6A A 8 A 9 A 101 11 A control sample control sample
Cr AR 3.46 1.65 1.57 1.17 1.21 1. 64 3.25 32+3 32.9
Kt 1. 26 2.09 1. 86 3.32 2.01 3.12 4.65
Co R 0.192 0.127 0.121 0.096 0.126 0.171 0.216 13.2+1.0 13.1
KFM 0.195 0.181  0.164 0.276 0.168 0.162 0. 246
La AR  0.150  0.107 0.158 0.117 0.116  0.198  0.255 2242 22.0
KFEM 0.052  0.107  0.129 0.319 0.146 0.157  0.331
Ce MWEA 0.322  0.216  0.325  0.238 0.226  0.393  0.565 40+3 40.7
KFEM 0.104  0.199  0.256  0.654  0.293 0.318  0.680
Pr WM 0.036  0.025 0.037 0.029 0.026 0.047  0.061 4.9240.4 4,78
KA 0.012 0.025 0.031 0.079 0.037 0.037 0. 080
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W Measured value SRR S AR AR O
TTEA FERAFK Standard value Measured value
Element Sample of quality of quality
S A 6A A 8 A 9A 1073 1A control sample control sample
Nd WREEMR  0.129  0.104  0.139  0.108 0.100 0.179  0.197 19+2 19.3
KFFH 0.049  0.103  0.121  0.288 0.139 0.158  0.296
Sm WEEMR  0.030  0.024  0.029 0.026 0.023 0.038  0.044 3.47+0.2 3.38
KFFH  0.009  0.016 0.025 0.064 0.028 0.028  0.055
Eu MR 0.012  0.007  0.008 0.007 0.009 0.011 0.013 1.0240. 05 1.03
K#EM  0.010 0.010 0.010 0.019 0.012 0.011 0.015
Gd MEEMR  0.028  0.020 0.028 0.021 0.020 0.038  0.048 2.740.4 2.51
KFHFH  0.009  0.017  0.025 0.057 0.024 0.026  0.055
Dy g 0.021  0.016 0.024 0.016 0.016 0.027  0.037 1.8540.17 1.76
KEM 0.006 0.015 0.022 0.047 0.018 0.019  0.040
Li WM 0.364  0.274  0.311  0.287  0.402  0.462  0.447 18.3+0.9 19.2
KM 0.994  0.908 0.924 1.17  0.615 0.672  1.03
Be WEMR  0.008  0.005 0.007 0.005 0.006 0.010 0.011 1.1£0.2 1.06
KFFH  0.002  0.005 0.004 0.010 0.006 0.007 0.012
Y MR 0.504  0.319  0.381 0.283 0.325 0.509 0.735 94414 97.0
K#EM  0.180 0.320 0.295 0.721  0.367 0.414  0.793
Ga MM 0.086  0.068 0.070 0.050 0.048 0.081  0.108 18.1+0.4 18. 4
pNeall 0.055 0.063 0.068 0.121 0.079 0.076 0.116
U REEMR  0.037  0.021  0.023  0.022  0.029 0.031 0.038 0.90=+0.19 0.913
KFH  0.017  0.017  0.022  0.033 0.019 0.020 0.026
Nb WWEM  0.037  0.019 0.026 0.015 0.015 0.026 0.039 6.8+1.4 6.11
Hn 0.009 0.017 0.015 0.036 0.019 0.019 0.041
Zr WEEMR  0.132  0.088  0.144 0.109 0.118 0.163  0.286 99411 98.2
KFEFMH  0.047  0.072  0.075 0.197  0.09  0.139  0.246
Bi WREEMR  0.003  0.005 0.004 0.003 0.003 0.004 0.006  0.08140.016 0.083
K#HFM  0.003  0.006 0.003 0.008 0.004 0.003 0.010
Th MEM  0.061  0.036  0.069 0.039 0.036 0.066 0.088 2.6+0.3 2.81
K#FM  0.016 0.037  0.049 0.102  0.047  0.050  0.094
Er REEMR  0.013  0.008 0.011 0.008 0.010 0.013 0.019 0.85+0.13 0. 890
KFFH  0.004  0.007 0.008 0.022 0.009 0.012 0.024
Yb REEMR  0.009  0.006 0.009 0.007 0.007 0.012 0.016 0.89+0.13 0.908
KFHFH  0.004  0.005 0.007 0.017 0.008 0.008 0.016
Se WEEMR  0.165  0.114  0.187  0.099  0.11 0.15 0.26 9.540.7 9.43
K#FM 0.102  0.116 0.106 0.225 0.134  0.13  0.234
Fe WEEMR  0.296  0.221  0.261 0.174 0.184  0.344  0.504 10.0 9.98
KFM  0.144  0.223  0.245 0.492  0.262 0.313  0.576
Al MR 0.141  0.117  0.165 0.105 0.112  0.199  0.272 10.0 9.97
K#HEM  0.046 0.073 0.107 0.261 0.119 0.131  0.259

i Fe AL AN mg/g, AU Z A3 0 pe/g
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Fig. 1 Change trend of trance elements in Isatidis Radix and Isatidis Folium at different growth times
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