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Determination of 22 metal elements in the roots of Rosa
laevigata and its processed products from different
habitats of Guangxi by ICP-MS
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(1. Guangxi University of Science and Technology, Liuzhou 545005, Guangxi, China;
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Abstract: To establish a quality control method for simultaneous analysis of 22 metal elements in the root of Rosa
laevigata, collected from different origins, habitats and processed products by inductively coupled plasma mass
spectrometry (ICP-MS), and to optimize a processing method in R. laevigata between different processed products. The
samples were analyzed by ICP-MS and the histograms were established based on the characteristic metal elements.
Discrimination study was carried out based on the hierarchical clustering analysis (HCA) and principal component
analysis (PCA) of 45 samples collected from different origins, habitats and processed products, of which the results
showed that the content of each metal element in the 45 samples of R. laevigata was existed variation among the nine
districts, of which the content of Al was abundant. The 45 samples were classified into three clusters. The results of PCA

confirmed the accuracy of HCA. Six main factors were selected by PCA, and the PCA results showed that Al, Pb, Ba,
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Zn, As and Sr were the characteristic elements in R. laevigata. The results displayed that the content variations of metal

elements in different habitats of R. laevigata and its processed products, and the vinegar stir fry method is optimization

processing. This study could provide a theory and technical support for clinical safety application and the process quality

control of R. laevigata.

Key words: roots of Rosa laevigata, processed products, metal elements, inductively coupled plasma mass spectrometry

(ICP-MS) , hierarchical clustering analysis (HCA) , principal component analysis (PCA)
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Table 1  Sample informations of Rosa laevigata and its processed products in Guangxi
45 P ik RACHE
Code Producing area Processing method Harvest Time
Sl HiH Fil 7k Az Crude 2017-11-02
S2 Rongshui, Liuzhou ¥ Stir-bake to yellow
S3 G %% Processing with wine
S4 FE 4 Processing with salt
S5 Tits 5% Processing with vinegar
S6 NERJI RV Azl Crude 2017-10-28
S7 Huaiyuan,, Yizhou KB Stir-bake to yellow
S8 4 %% Processing with wine
S9 Eh % Processing with salt
S10 itk 5% Processing with vinegar
S11 MR A Crude 2017-10-25
S12 Luodong, Yizhou & # Stir-bake to yellow
S13 W5 Processing with wine
S14 FE 3 Processing with salt
S15 fiti % Processing with vinegar
S16 FEAR 42 A fh Crude 2017-10-05
S17 Quanzhou, Guilin JB¥E Stir-bake to yellow
S18 % Processing with wine
S19 % Processing with salt
S20 Tits 3¢ Processing with vinegar
s21 FEAKHE PH A i Crude 2017-10-22
S22 Guanyang, Guilin Jb B Stir-bake to yellow
S23 % Processing with wine
S24 £ Processing with salt
S25 Tits ¢ Processing with vinegar
S26 BN (50 A Crude 2017-10-07
S27 Xindu, Hezhou b Stir-bake to yellow
S28 W% Processing with wine
S29 £ Processing with salt
S30 Tits ¢ Processing with vinegar
831 kT Al Crude 2017-10-15
S32 Guiping, Guigang &b # Stir-bake to yellow
S33 W% Processing with wine
S34 £ Processing with salt
S35 fis % Processing with vinegar
836 gl S Azl Crude 2017-10-19
S37 Pingnan, Guigang 5 Stir-bake to yellow
S38 W% Processing with wine
S39 £h % Processing with salt
S40 fii % Processing with vinegar
841 BN Al Crude 2017-10-27
S42 Pingji, Qinzhou JbH Stir-bake to yellow
S43 4 %% Processing with wine
S44 ERh%& Processing with salt
545 fi % Processing with vinegar
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Table 2  Calibration curvers and the results of method validation of 22 metal elements
I s ot R, gok s mEM .
Jo ViR 19 5 I 28 N £ B ERR FERE Renea. FREE M
JLE Mass concen- = - Linear Detection Limit of  Precision oo Stability Rate of
. Regression Correlation L L tability )
Element tration . L. range limit quantitation RSD RSD  recovery
4 equation coefficient 4 4 q RSD
( ng+mL") (ng+mL") (ng-mL') (ng-mL') (%) (%) (%) (%)
B 0, 10, 30, 50, =148.336 0X+ 0.999 8 0~500 0.116 8 1.172 8 1.35 0.96 1.71 105.44
100,300,500 139.904 7
Al 0, 5, 10, 30, Y=620.590 6X+ 0.999 6 0~100 0.251 2 2.522 3 2.12 1.07 1.43  96.08
50,100 1525.048 5
Ti 0, 5, 10, 30, Y=7639.654 1X+ 0.999 6 0~100 0.026 1 0.262 1 0.36 0.79 2.32  103.78
50,100 4 206.495 5
\ 0, 0.5, 1, 5, Y=21075.460 6X- 0.999 9 0~50 0.003 0 0.030 1 1.21 2.32 1.71  99.68
10,30,50 114.700 0
Cr 0, 0.5, 1, 5, Y=30618.5309X+ 0.999 9 0~50 0.002 0 0.020 1 1.86 1.12 2.43  91.86
10,30,50 1282.149 2
Mn 0, 5, 10, 30, Y=20352.806 9X+ 0.999 7 0~100 0.005 1 0.051 2 0.69 0.87 1.87 103.11
50,100 10 038.158 6
Fe 0, 5, 10, 30, Y=31133.116 8X+ 0.999 2 0~100 0.924 8 9.2859 0.96 2.76 1.32 92.66
50,100 36 835.287 8
Co 0,1,5,10,30, Y=50 146.794X- 0.999 9 0~500 0.002 0 0.020 1 2.86 2.32 0.55 90.46
50,100,300 428.331
Ni 0, 0.5, 1, 5, Y=12179.942 7X+ 0.999 9 0~50 0.023 7 0.238 0 1.03 0.66 0.52  108.33
10,30,50 1 150.235 7
Cu 0, 5, 10, 30, Y=30888.177 7X+ 0.999 9 0~300 0.047 0 0.471 9 2.44 1.56 2.56 101.43
50,100,300 26 587.507 8
Zn 0,5,10,30, Y=5304.844 2X+ 0.999 8 0~500 0.288 0 2.891 8 1.59 2.11 2.71 93.11
50,100,300,500 10 019.975 1
As 0, 0.5, 1, 5, Y=2901.588 5X- 0.999 8 0~50 0.017 9 0.179 7 0.47 1.09 1.43  100.89
10,30,50 56.270 6
Se 0, 0.5, 1, 5, Y=156.944 3X+ 0.998 6 0~100 0.614 5 6.170 2 2.37 0.79 0.67 89.68
10,30,50,100  78.487 3
Sr 0, 10, 30, 50, Y=28458.951 1X- 0.999 8 0~300 0.004 8 0.048 2 1.79 2.96 2.06 90.7
100,300 30 808.266 2
Mo 0, 0.5, 1, 5, Y=20006.403 0X+ 0.999 9 0~50 0.039 7 0.398 6 1.08 2.71 0.75 101.28
10,30,50 1726.071 5
Ag 0, 0.5, 1, 5, Y=78172.940 8X- 0.999 9 0~30 0.001 5 0.015 1 1.58 0.58 1.62  93.69
10,30 1103.622 0
Cd 0, 0.5, 1, 5, Y=300988.518 5X+ 0.999 9 0~50 0.003 5 0.035 1 0.68 2.46 0.82  95.63
10,30,50 1 502.940 0
Sn 0, 0.5, 1, 5, Y=41462.9892X+ 0.999 9 0~50 0.072 7 0.730 0 0.98 1.89 2.48 102.31
10,30,50 4392.136 7
Sb 0, 0.5, 1, 5, Y=27496.694 5X- 0.999 7 0~50 0.003 8 0.038 2 2.36 1.64 0.85 105.24
10,30,50 1333.5217
Ba 0, 5, 10, 30, Y=12985.602 7X+ 0.999 7 0~100 0.010 1 0.101 4 1.47 0.46 1.98  94.37
50,100 5127.315 1
Tl 0, 5, 10, 30, Y=125857.989 5X- 0.999 5 0~100 0.000 8 0.008 0 0.84 1.29 2.18 103.68
50,100 24 380.060 0
Pb 0, 0.5, 1, 5, Y=74822.3344X+ 0.999 8 0~30 0.005 7 0.057 2 2.33 1.43 0.67 87.34
10,30 13 183.582 9
UL B A 8Os vl UL BRSO R O — R Stk o TR R o R A A LA s R BT, DL A

P 3 XA, P4 2R b e AR R S s DX G AR AR P
P IE AR X A S DR AT BE SR R
TAEYIAE W L A 5 P s oo R B9 R, % 4 5 gy
AR TR 2 A A B I, i B ke T

JEICER I &

JO7 A 4 JRLRE VR AE AR IN R U\ﬁ'ﬁ W 2
TR S A &R TRAAEZE SR, BB
GEREAT L )TV M B 2 S BR
FEARA ] 5 R T AR B R AR L R R

Y S E PO



1214 oW MY 41 &
x3 JTEAFEERRANRT22HEETREEVNESER (F 7. mg- kg')
Table 3 Contents of 22 metal elements in samples of the roots of Rosa laevigata and
its processed products in Guangxi (Unit; mg - kg")
&IBILR
=) Metal element
Code
Al Fe Cu Pb As Cd C Ni V Sb Sn T Ag B Ba Co Mn Mo Se S Ti Zn
S1 36.80 7.70 0.18 0.09 0.02 0.01 — — 002 — — 0.01 — 3.80 1.90 0.03 2.30 0.02 0.01 0.43 1.30 1.55
S2 48.00 12.90 0.17 0.10 0.02 0.01 — — 0.03 0.0 — 001 — 380 1.90 0.04 290 0.01 0.01 0.40 1.80 1.60
s3 50.40 15.90 0.13 0.10 0.01 0.0 — — 0.03 0.0l — 001 — 570 2.10 0.04 2.80 0.01 0.01 043 1.60 1.59
S4 52.40 13.90 0.13 0.11 0.01 0.01 — — 0.02 0.01 — 001 — 530 1.70 0.03 2.30 0.02 0.01 0.37 1.50 1.44
S5 33.90 16.10 0.11 0.05 0.01 001 — — 00l — — 001 — 620 120 0.02 2.80 0.02 0.01 035 1.00 2.43
S6 81.20 4.10 0.08 0.02 0.01 0.02 — — 0.06 0.02 — — — 190 040 0.01 1.80 — 0.01 0.34 2.00 1.38
s7 79.30 4.90 0.07 0.03 0.01 002 — — 007 002 — — — 230 050 0.0l 230 — 0.0l 041 230 1.50
S8 84.30 7.10 0.07 0.06 0.01 0.03 — — 0.09 002 — — — 150 070 0.02 2.80 — 0.01 031 2.20 1.44
S9 78.20 2.80 0.06 0.03 0.01 0.02 — — 0.05 0.02 — — — 440 0.40 0.01 1.50 — 0.01 0.37 2.10 1.32
S10 63.70 8.20 0.04 0.02 0.01 0.02 — — 0.05 0.02 — — — 1.20 0.60 0.01 1.96 — 0.01 0.32 1.70 2.30
S11 97.30 5.50 0.01 0.04 0.01 0.04 — — 0.02 001 — 0.02 — 420 0.40 0.01 1.20 — 0.01 0.17 2.20 1.26
S12 100.80 1.90 0.01 0.02 — 0.03 — — 0.01 0.01 — 002 — 470 0.40 0.01 1.00 — 0.01 0.20 2.10 1.18
SI3  105.80 420 0.01 0.04 — 003 — — 002 001 — 002 — 210 050 0.0l 1.40 — 0.01 029 2.60 1.28
S14 82.60 0.01 0.01 0.03 0.01 0.03 — — 001 — — 0.02 — 440 0.40 0.00 0.80 — 0.01 0.23 1.70 1.19
S5 63.80 670 0.01 0.01 — 002 — — 00l — — 001 — 280 020 000 1.60 — 0.0 0.12 1.20 2.10
S16 80.70 6.0 0.07 0.19 — 005 — — — — — 001 — 450 7.40 0.02 1540 — 0.01 1.20 1.40 1.97
S17 81.10 6.01 0.07 0.15 — 005 — — — — — 001 — 200 7.20 0.0 2270 — 0.2 1.15 1.10 1.77
S8 82.50 6.0 0.07 0.14 — 005 — — — — — 001 — 510 7.90 0.02 21.10 — 0.02 1.51 1.40 2.07
S19 87.20 5.00 0.05 0.13 — 0.04 — — — — — 0.01 — 1.30 7.00 0.02 1540 — 0.01 1.11 1.40 1.78
$20 68.20 7.70 0.05 0.16 0.01 0.05 — — 001 — — 002 — 560 820 0.02 1870 — 0.02 1.35 1.50 2.96
821 169.7014.50 0.01 0.13 0.01 0.03 — — 003 — — — — 540 0.80 0.03 570 — 0.01 1.61 2.60 1.30
S22 179.0021.50 0.01 0.15 0.02 0.05 — — 0.04 — — — — 290 090 0.03 550 — 0.01 1.75 2.80 1.28
$23 179.9014.20 0.01 0.07 0.0l 0.02 — — 002 — — — — 690 070 0.02 500 — 0.02 191 250 1.24
S24 174.4018.90 0.01 0.15 0.02 0.04 — —  0.08 — — — — 3.60 1.00 0.03 690 — 0.02 2.40 3.30 1.26
$25  148.3023.90 0.01 0.08 0.0l 0.03 — — 002 — — — — 720 070 0.02 7.20 — 0.02 2.01 2.60 1.98
s26  181.102.01 0.01 021 — 002 — — 001 00l — — — 250 7.00 0.10 10.80 — 0.02 0.77 0.90 3.71
S27 165.50 2.01 0.01 0.19 — 0.02 — — 0.01 0.01 — — — 350 6.40 0.09 990 — 0.02 0.68 0.80 3.66
s28  189.70 3.50 0.01 0.23 0.0l 002 — — 001 — — — — 420 7.80 0.10 11.40 — 0.02 0.71 0.80 4.06
S29 190.10 3.10 0.01 0.19 — 0.02 — — 0.01 0.01 — — — 3.60 6.50 0.09 9.10 0.01 0.03 0.71 1.10 3.20
S30  127.90 4.80 0.01 0.24 0.0l 0.02 — — 001 00l — — — 790 6.60 0.08 12.80 0.01 0.03 0.77 0.80 4.57
831 148.30 1.01 0.14 0.08 0.01 0.02 — — 0.01 002 — 001 — 630 1.20 0.00 1.00 — 0.03 1.09 1.20 2.20
S32 120.50 1.01 0.11 0.12 0.01 0.03 — — 0.01 — — 001 — 650 1.60 0.00 1.20 — 0.03 1.41 190 2.35
$33  170.10 1.01 0.18 0.15 0.02 0.04 — — 0.2 0.0l — 002 — 550 2.60 0.00 2.10 — 0.04 2.02 2.70 2.78
S34 159.70 2.10 0.10 0.15 0.01 0.03 — — 002 — — 0.02 — 210 2.60 0.00 2.00 — 0.05 2.11 3.00 2.86
S35 118.20 1.01 0.10 0.16 0.01 0.04 — — 0.02 — — 0.02 — 230 240 0.00 290 — 0.04 2.01 2.60 3.83
$36  270.00 1.20 0.01 035 0.02 0.0 — — 0.02 001 — — — 670 7.10 0.00 530 — 0.05 1.30 1.00 2.85
S37 259.40 1.30 0.01 0.29 0.02 0.01 — — 0.01 0.01 — — — 410 6.30 0.00 550 — 0.05 1.28 0.80 2.87
S38  247.80 0.90 0.01 027 0.0l 001 — — 00l — — — — 770 630 0.00 6.60 — 0.03 1.I5 0.80 2.82
S39  263.203.10 0.01 025 0.0l 0.0l — — 001 00l — — — 150 650 0.00 450 — 0.04 110 1.30 2.60
S40  240.80 2.10 0.01 030 0.02 0.0 — — 0.2 001 — 00l — 330 670 0.00 870 — 0.5 1.20 0.90 3.80
S41 164.40 1.10 0.01 0.08 0.0l 001 — — 001 — — — — 530 10.10 0.05 880 — 0.2 1.07 0.50 2.20
542 181.30 1.21 0.01 0.13 0.01 0.01 — — 0.01 — — 0.01 — 3.20 12.20 0.06 850 — 0.03 1.28 0.70 2.98
S43  172.60 1.58 0.01 0.07 — 001 — — — — — 00l — 420 7.50 0.03 9.90 — 0.03 0.88 0.30 3.45
S44 205.00 1.01 0.01 0.13 0.01 0.02 — — 0.01 — — 0.0 — 520 12.50 0.08 8.80 — 0.03 1.24 0.70 2.22
545 131.22 2.01 0.02 0.12 0.01 0.02 — — 0.01 — — 0.01 — 450 14.40 0.09 11.10 — 0.04 1.50 0.80 3.98

1 —FRRARBH,

Note: — means undetected.
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Fig. 1 Cluster analysis diagram of the roots of Rosa laevigata

and its processed products from different habitats in Guangxi
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Fig. 3 Histograms of characteristic metal elements of the roots of Rosa laevigata and its processed products in Guangxi
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