28

FOOD & MACHINERY FAEETH BE297H | 202657 A | ARSHIM

DOI:10.13652/j.spjx.1003.5788.2025.80582

ARFHMENER TN TZRSESH
R {3 B X B 4

2 B OBmAR kAT A O E BaE
(. AEPA R BE 25 T {5 4640005 2. eI B AR/ ) IR (500 464400,
3. WEEE B AL E R ARA R W fHH 4644000

HE (BN EARRA SR ANEANLEL T EZFRAELER AT LEG LK [FERIRACLEBEF H F K
R & (ICP-MS) st B de P oy 24 Fr L Z AT EF 04, R AH B R KA ZHEANEF(EDD Jeir & F 2 % (THQ) . # £ XK
9 R 38 2 (CR) BEAT 42 B R 3 4%, R A £ B F 57 3% (PCA) Fo fi 55 > = 3 3 5] 57 (PLS-DA) #E 47 7 3o % 31 5 #7 o
EFAFRENERISARE FRBNEH D EHFFHAKRNLEFE L4 (K. Na.CaMg)F it & L% (Fe.
Cu.Zn.Cr.Mn.Ni,V.Co.Mo.Se); T4 & B A ¥ ¥ Pb.Cd.As . Hg . Cuty & FIR K4 :0.63~0.51,0.05~0.11,0.26~
0.62,0.01~0.10,32.96~167.25 mg/kg, = ¥ Cu & F AL F B 25 3) (2020 5 ) s AL 40 25 69 FR & . 4 W& 37 4% 7 @ ,EDI
DA AR R NE P Cr ALNIPb As . Cu b RABRILEH B R KAt 2 BN F R 10% 494 B 4 & 7 &
%3N F (PTDID) , 3 % A it PTDIMA, & 242 B R ; THQ 2 A7 F , &3 K3 & 7~ 3 R 3E F Cr Al Cu.As 8 s A B L
FRAFLE ZRHAAREAFETHQ, A A4 R F N ;CR M P ,Cd As 09 # JE 5 & R 45 204 & Cd As.Pb 3 &£ 4
B EWMEHRELBER SIS 1X10  ~1X10*, A EKEHE NS, PCAY>## £ T V.AL.Cs.Co.As .Fe . Mn.TIl,
Cr.Pb.K.Ni,.Sr.Cu.Ag.Cd.Hg.Zn.Ca.Na.Mo.Mg.Se ¥ % % N 3 64 4 42 5L % ,PLS-DA 4 #7 # £ K Mg.Fe Al 4 #
TETHEABNEFZ QA ELMRIEAF BRI T R TR EH> T HMANELNAENES T RMEAMNE
B, B E & A B e IR R B ) 89 38 ), 4K CroAlLAs . Cu . Ni.Pb.Cd % L& 4 R 89 4 E RIe ,

KB MINE ;b BAFEE B F AR %% (ICP-MS) s L 33+ & ik ; AT & 42 B K e 3R 4&

Analysis of inorganic element content and health risk assessment of

Ranunculi ternati radix from different origins

Li Juan' Geng Xiaotong' Yao Weijie¢ Zhou Tao® Bi Jingjing'

(1. School of Pharmacy, Xinyang Agriculture and Forestry University, Xinyang, Henan 464000, China; 2. Huaibin County
Agricultural Investment Enterprise Management Co., Ltd., Xinyang, Henan 464400, China; 3. Huaibin County Huaihe
Ecological Agriculture Development Investment Co., Ltd., Xinyang, Henan 464400, China)

Abstract: [Objective] The variations in inorganic element content and the safety of heavy metals and harmful elements in Ranunculi
ternati radix from different origins were investigated. [ Methods] The quantitative analysis of 24 elements in the samples was performed by
inductively coupled plasma mass spectrometry (ICP-MS). Health risk assessment was conducted using estimated daily intake (EDI), target
hazard quotient (THQ), and carcinogenic risk (CR). Principal component analysis (PCA) and partial least squares-discriminant analysis

(PLS-DA) were used for origin identification analysis and differential element screening. [ Results] All 25 Ranunculi ternati radix samples
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from different origins contain abundant macronutrients (K, Na, Ca, and Mg) and micronutrients (Fe, Cu, Zn, Cr, Mn, Ni, V, Co, Mo, and Se)
essential for the human body. The contents of heavy metals and harmful elements Pb, Cd, As, Hg, and Cu are 0.63~0.51, 0.05~0.11, 0.26~
0.62, 0.01~0.10, and 32.96~167.25 mg/kg, respectively. Among them, the Cu content exceeds the limit for botanical drugs in the Chinese
Pharmacopoeia (2020 edition). In terms of health risk assessment, the EDI analysis reveals that the estimated maximum daily intakes of Cr,
Al, Ni, Pb, As, and Cu for adults and children from Ranunculi ternati radix in all or some origins exceed 10% of the provisional tolerable
daily intake (PTDI), with some exceeding the PTDI value, indicating health risks. In the THQ analysis, the target hazard quotient values of
Cr, Al, Cu, and As for adults and children from Ranunculi ternati radix in all or some origins exceed the standard THQ, indicating health
hazard risks. In the CR analysis, the potential carcinogenic risk indices of Cd and As, as well as the total potential carcinogenic risk index of
the three heavy metals Cd, As, and Pb, range from 1< 10 %to 1X10%, indicating potential carcinogenic risks. The PCA identifies elements
such as V, Al, Cs, Co, As, Fe, Mn, Tl, Cr, Pb, K, Ni, Sr, Cu, Ag, Cd, Hg, Zn, Ca, Na, Mo, Mg, and Se as the characteristic elements of
Ranunculi ternati radix. The PLS-DA identifies four elements, including K, Mg, Fe, and Al, as effective traceability indicators for the origin
of Ranunculi ternati radix. [ Conclusion] The established method can rapidly and accurately analyze the inorganic element contents in
Ranunculi ternati radix. When Ranunculi ternati radix is ingested for a long term, attention should be paid to controlling the dosage and
duration of administration to reduce the health risks caused by elements such as Cr, Al, As, Cu, Ni, Pb, and Cd.
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Table 1 Information of 25 batches of Ranunculi ternati radix samples
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Table 2 Investigation results of linear relationships for 24 elements
L& i 05 5 i R? LY/ (pg L") KHBR/(pg- L) ERE/(ug L)
Na Y=76.315X+3771.9 1.000 0 0~200 1.050 0 3.500 0
Mg Y=42.046X+65.018 0.999 8 0~200 6.393 4 21.3112
Al Y=917.66X+2 756.3 1.000 0 0~200 0.100 3 0.3343
K Y=30.727X+3 439.9 1.000 0 0~200 3.0753 10.251 1
Ca Y=96.44X+866.6 1.000 0 0~200 1.628 0 5.426 6
\% Y=1420.2X+4 1.000 0 0~200 0.003 5 0.0118
Cr Y=2074.4X+116 1.000 0 0~200 0.140 9 0.469 6
Mn Y=694.64X+656.05 1.000 0 0~200 0.063 8 0.2126
Fe Y=1623.6X+3 850.7 1.000 0 0~200 6.599 5 21.998 2
Co Y=4 724.5X+38.668 1.000 0 0~200 0.0119 0.0395
Ni Y=1389.2X+286.68 1.000 0 0~200 0.2751 09170
Cu Y=4050X+6503.9 1.000 0 0~200 3.400 0 11.333 4
Zn Y=416.99X+1 138.9 1.000 0 0~200 1.785 7 5.9523
As Y=24321X+1.4 1.000 0 0~200 0.014 8 0.049 3
Se Y=839.8X—439.84 0.999 9 0~200 0.002 4 0.007 9
Sr Y=730.58X+38 1.000 0 0~200 0.024 7 0.0823
Mo Y=1686.9X+23.332 1.000 0 0~200 0.0310 0.103 3
Ag Y=17856.7X+12.002 1.000 0 0~200 0.005 9 0.019 6
Cd Y=777.1X+2.4 1.000 0 0~200 0.007 0 0.023 2
Cs Y=2212.3X—389.72 1.000 0 0~200 0.006 3 0.021 1
Ba Y=517.32X+1.334 1.000 0 0~200 0.096 7 03224
Hg Y=3101.3X+3.5 1.000 0 0~20 0.000 6 0.002 0
Tl Y=1 7295X+53.336 1.000 0 0~200 0.004 7 0.0156
Pb Y=5418.5X—9486.4 0.999 8 0~400 0.477 6 1.592 0

31



32

24 517l SAFETY & INSPECTION

R3 HWMERTITENSENEER

B 2978 | 20265 7 B | RGBS

Table 3 Determination results of inorganic elements in Ranunculi ternati radix (n=3) mg/kg
FE Na Mg Al K Ca A% Cr Mn
S1 325.91423.77 1397.69+£55.71 726.314+28.95 10910.054+220.52 314.054+15.38 1.65+0.10 33.45+£3.01 43.12+3.35
S2 305.364+13.97 1529.93+10.76 657.464+26.20 9 119.29+184.33 198.554+7.63 1.58+0.19 28.86:-2.83 72.16+6.53
S3 234.13+7.18 1318.94+61.33 1128.47£4498 9504.32+192.11 243.39£10.21 2.4540.13 41.124+4.12 96.44+7.78
S4 358.294+27.97 1279.88+77.55 499.06+19.89 8496.00+171.73 232.054+16.46 1.261+0.16 25.30+4.65 49.24+4.22
S5 306.44+28.28 1343.58+45.43 1082.274+43.14 9860.784-199.32 334.45+-10.95 2.25+0.14 25.50+2.60 51.1445.05
S6 187.16+2.32 1299.40+87.51 784.01+31.25 8108.29+163.89 253.83+17.44 2.044+0.37 34.61+3.97 59.58+6.72
S7 350.48+21.58 1397.16+43.73 1633.19+65.09 9 161.34+185.18 201.594+13.09 3.43+0.42 53.16+6.24 69.73+6.48
S8 202.15+4.38 1472.23487.31 1292.75+51.52 8991.90+181.75 274.56+10.12 2.76+0.26 34.16+3.25 60.60+4.62
S9 250.54+14.48 1338.30+49.26 442.78+17.65 8343.02+168.64 243.03+10.69 1.204+0.33 24.06+2.96 52.49+5.71
S10 226.74+8.41 1232.08+54.03 847.91+33.79 8138.00+164.49 211.46+4.03 1.894+0.12 37.56+3.36 48.16+2.78
S11 219.274+12.65 1143.88+63.71  939.60+37.45 8783.56+177.54 238.104+20.13 2.05+0.25 28.57+4.22 54.61+6.13
S12 302.69+17.84 1326.05+92.70  679.104+27.07 9 786.324+197.81 292.974+13.48 1.564+0.10 30.31+3.48 46.68+4.10
S13 347.264+17.81 1462.47+4551 760.454+30.31 11008.24+222.51 322.124+13.61 1.72+0.13 33.78+3.60 48.61+5.29
S14 291.50+21.70 1314.00£61.10 1032.49+41.15 9969.25+201.51 305.11£15.19 2.164+0.15 26.08+2.56 54.79+£5.30
S15 283.69+18.90 1230.88+47.41 998.94+39.81 9062.064+183.17 308.3017.93 2.184-0.20 23.34+2.11 47.77£5.01
S16 319.41423.77 1379.85+52.23 1102.834+43.95 10097.444204.10 329.134+13.16 2.28+0.14 26.21-2.58 50.61+4.17
S17 299.414+15.13  1294.69+54.19 1042.23+41.54 9269.13+187.36 350.98+7.09 2.25+0.22 26.50+2.39 52.50+4.74
S18 319.58+26.30  1390.63+52.64 1127.73444.95 10 028.414202.70 337.57414.76 2.424+0.30 27.97+3.25 55.60+5.47
S19 343.90+25.87 1195.11+20.04 493.574+19.67 8309.084+167.95 218.594+8.97 1.34+0.10 24.30+2.87 44.83+5.14
S20 342.46+22.03 1210.07+16.94 504.55+20.11 8215.63+166.06 227.994+10.83 1.28+0.08 29.41+3.57 45.51+4.84
S21 204.63+2.15 1077.54+60.02 863.49+34.42 8089.66+163.52 225.54+9.28 1.884+0.22 25.71+2.82 48.76+4.40
S22 203.65+8.91 1103.10+54.21  962.15+38.35 8511.27+172.04 231.73+7.37 1.994+0.24 28.54+2.88 48.58+5.49
S23 229.74+17.10 1346.63+62.62 1148.78+45.79 9732.42+196.72 240.81+9.25 2.62+0.32 42.39+3.83 87.23+9.28
S24 200.45+16.05 1447.98+74.97 1164.761+-46.42 8263.55+167.03 255.184+-9.63 2.48+0.27 29.87+3.08 54.34+5.34
S25 308.95+18.68 1375.73+63.06 791.68+31.55 10 124.534+204.65 297.094+15.46 1.894+0.15 34.11+3.49 54.21+5.68
G Fe Co Ni Cu Zn As Se Sr
S1 880.00+58.13 0.42+0.04 8.3340.69 40.25+3.29 45.87+3.65 0.34+0.05 0.22+0.00 12.75+0.78
S2 776.31+51.28 0.65+0.06 8.57+0.66 44.90+3.85 44.66+2.89 0.29+0.01 0.21£0.01 17.16+1.40
S3 1242.26+82.06 1.14+£0.10 13.34+0.85 79.83+6.23 40.26+2.05 0.43+0.03 0.43+0.01 14.21+1.10
S4 681.84+45.04 0.44+0.08 7.23+0.77 32.96+2.54 38.854+2.41 0.26+0.02 0.27+0.01 12.28+1.15
S5 1204.87+79.59 0.56+0.06 13.19+1.53 87.83+£7.75 42.41+2.45 049+0.05 0.61£0.01 13.56+1.72
S6 1382.69+91.34 0.62+0.05 13.61+1.71 104.554+19.18  42.64+3.27 0.35+0.04 0.35+0.01 13.04+1.22
S7 1760.12+£116.27 0.8740.09 12.74+1.31 72.06+6.42 40.17+4.20 0.62+0.07 0.37£0.01 13.68+1.12
S8 1432.42+96.42 0.7240.07 16.08+1.49 117.85+£11.43 41.39+3.75 0.5240.03 0.23£0.01 14.81F£1.13
S9 766.66+50.65 0.4940.06 15.08+1.72 167.25457.51 41.16+3.73 0.2740.06 0.10£0.01 14.28+1.19
S10 998.86165.98 0.55+0.06 16.17+£1.32 97.32+5.36 56.91+2.87 0.37£0.03 0.33£0.01 14.124+0.82
S11  1105.55+73.03 0.59-+0.06 14.30+1.66 75.79+8.70 41.734+4.82 0.40+0.07 0.19+0.01 13.43+1.84
S12 950.40+62.78 0.40+0.04 7.554+0.62 37.94+3.12 43.06+3.37 0.324+0.04 0.30+0.01 12.46+0.73
S13  1074.49+70.98 0.47+0.04 8.354+0.89 41.96+2.80 47.07+4.29 0.394+0.03 0.27+0.01 13.20+1.03
S14 1 112.09+73.46 0.54+0.05 12.32+1.41 97.20+12.77 41.60+2.77 0.53+0.05 0.52+0.03 12.92+1.06
S15  1409.69+93.12 0.51£0.05 11.65+1.29 76.81+6.02 43.49+4.59 0.45+0.05 0.54+0.02 13.53+0.90
S16 1337.40+88.35 0.55+0.05 13.26+1.63 91.97+8.30 41.78+2.14 0.45+0.04 0.56+0.03 14.36+1.65
S17  1362.70+90.02 0.62+0.06 13.31+1.58 92.17+12.11 42.97+3.33 0.49+0.02 0.51£0.03 13.41+0.79
S18 1168.72+77.21 0.63+0.06 13.65+1.45 88.04+10.83 45.094+5.02 0.444+0.06 0.48+0.01 14.00+1.72
S19 666.84+44.05 0.4140.03 7.16+0.70 41.314+4.40 40.42+4.67 0.33+0.04 0.31£0.00 13.32£1.71
S20 863.89+57.07 0.4740.06 7.59+0.81 38.13+3.44 38.024+1.81 0.34£0.03 0.25+£0.01 12.284+0.72




F&M | Vol.42, No.7

ZE BEFAEAFHENERLTNTREESTRERNB TG

2R3

e Fe Co Ni Cu Zn As Se Sr

S21  1349.88+89.17 0.534-0.05 12.67+1.56 66.60+5.48 39.914£2.35 0334005 02340.01 13.17+0.88
S22 1448.28+95.67 0.544-0.05 12.09+1.29 58.54+5.28 41.7742.78 0.3540.05 0.2340.01 13.00+0.97
S23  1408.72493.06 1.014-0.09 13.0941.61 70.47+6.36 40.884:3.36 0.464-0.05 0.4840.02 14.45+1.19
S24 1289.17485.16 0.634-0.06 13.781.60 108.68-10.68  40.6742.09 0.4440.05 0.2140.01 14.7321.93
S25  800.80452.90 0.504-0.04 8.1040.86 50.47+7.49 45.4942.68 0.354-0.02 0.3020.01 12.904+1.69
FE i Mo Ag cd Cs Ba Hg Tl Pb

S1 0.1740.03 0.02+0.00 0.0840.02 0.134-0.02 31374090 0.04+0.01 0.0340.01 1.51+0.15
S2 0.164-0.00 0.0140.00 0.104-0.01 0.1140.01 30.451.34  0.0340.01 0.024:0.00 0.64+0.15
S3 0.15+0.04 0.020.01 0.114-0.01 0.1920.01 37.124£0.51  0.104+0.01 0.034+0.01 1.02+0.17
S4 0.174-0.00 0.014-0.00 0.074:0.01 0.094-0.00 28.08-1.82  0.0240.00 0.024-0.00 0.68+0.17
S5 0.1740.01 0.0240.01 0.05+0.01 0.1920.01 29.4543.16 0.0340.00 0.024-0.00 1.19+0.53
S6 0.184-0.01 0.024-0.00 0.084-0.02 0.134-0.00 28.12£1.12  0.01£0.00 0.024-0.00 0.734-0.14
S7 0.1640.01 0.0240.01 0.06+0.00 0.2820.01 34.00£2.04 0.03£0.01 0.0240.00 1.16+0.11
S8 0.194-0.00 0.024-0.00 0.074-0.01 0.234-0.00 32.40£1.44 0.0240.00 0.024-0.00 1.0040.11
S9 0.1540.02 0.020.00 0.080.00 0.090.01 33.04+4.78 0.020.00 0.024-0.00 0.63--0.22
S10 0.174:0.01 0.024-0.00 0.064-0.00 0.164-0.00 28.1220.84 0.0340.00 0.024-0.00 0.7840.12
S11 0.1340.01 0.01+0.00 0.07+0.00 0.1840.01 27.9942.07 0.024+0.00 0.0240.00 0.90+0.26
S12 0.154-0.00 0.024-0.00 0.084-0.01 0.144-0.01 29.9240.64 0.0340.00 0.024-0.00 1.2440.18
S13 0.1840.01 0.02+0.00 0.0940.01 0.1540.01 31.861.66 0.04+0.00 0.0240.00 1.46+0.17
S14 0.174:0.02 0.024-0.00 0.064-0.01 0.204-0.02 28.454-1.31 0.0320.00 0.024-0.00 0.89+0.17
S15 0.1740.01 0.0240.00 0.0540.01 0.1840.01 29.3141.48 0.0240.00 0.0240.00 0.80+0.12
S16 0.184-0.00 0.024-0.00 0.064-0.01 0.204-0.02 32.78£2.44 0.0340.00 0.024:0.00 0.994+0.15
S17 0.1740.01 0.0240.00 0.064-0.01 0.1840.02 32.214£2.40  0.03£0.00 0.0240.00 0.8640.10
S18 0.184-0.01 0.024-0.00 0.064-0.00 0.194-0.00 29.461.67 0.0240.00 0.024-0.00 0.984+0.15
S19 0.160.01 0.0240.00 0.0740.00 0.1040.00 28.00£1.02  0.0240.00 0.024:0.00 0.63+0.13
S20 0.174-0.02 0.024-0.00 0.074:0.01 0.104-0.00 30.34£2.23  0.0240.00 0.024-0.00 0.794-0.11
S21 0.1540.00 0.0240.00 0.0740.01 0.1540.01 26.72£0.58  0.0240.00 0.024-0.00 0.74+0.15
S22 0.134:0.01 0.014-0.00 0.074-0.01 0.204-0.01 27.88£0.93 0.0240.00 0.024-0.00 0.92+0.13
S23 0.1540.01 0.02+0.01 0.09+0.01 0.2140.00 36.142.97 0.074£0.01 0.0310.00 0.96+0.18
S24 0.194-0.00 0.024-0.00 0.064-0.01 0.214:0.01 32.462.16 0.01£0.00 0.02400 0.8640.10
S25 0.1740.00 0.0240.00 0.0740.01 0.1440.01 29.21£1.06 0.0340.00 0.0240.00 1.1740.20

Pb.Cd.As Hg .Cu2% WA E S B AL FENE, BR
(b 2 010) (2020 4F W) A X i REAT o 4 B oA 5 o0 &
P14 B G 0 SR UM TCRER A Rt 1) B 5 3 A L il A
JNRESEAT T3 48 A E e R B i . WP
2 L) (2020 4F B ) 56 T34 43 4 ) U5 245 3 4 ) KA O
K — BRI 5 5l (Pb<<5 mg/kg; Cd<<0.3 mg/kg, #4
2j # <1 mg/kg; Hg<<0.2 mg/kg; Cus<20 mg/kg; As<
2 mg/kg) ", 25 A FEHUA N B Pb . Cd \Hg  As S E 4R
JCE AR B A b 25 ) PR R AR S AR L6 T
fiit 70 AH 3 A R EITHE Y Cu, 25 477 HU R
FE R YR Ch E 2 )RR R . Y2 Cu ok
BEEAAIMIRZ YA S wd, LM Culs R
DK CullRH 15 U o WCSE 1 25 SRR R TR T & R
[t 3ok, 4 PR 358 25 AR, LA A WE 2B Bk, A TG

FCuly & Bl ae 5 H A 5 X Culty & E£A1EH A X
Cu fi J2 f 38 4N A O 5 i 45 2 A 1 00 B i & R ot
FUOV A A T L 3 2 AL A S Cu o 85 A% A
FF B A B2 /R O, Cuif B 5 0 45 HU 45 4% 0 B AT
TE P RO I e S i R B A Cu T RE A B T
JNEL R VEBL 45 1% K TR G AR T, 9800 Cu i 5 2= 51 AL
A 200 i B 8 T, 1 B PL A A B AR IRk, A X
i TCRL 1) B 4 T8 A G F I 98 A v RN Ak B XU AT
Al o

23 BEXKITME

2.3.1 EDILIPAl [ = bl TNE EDLiT R85 51 0L 3% 4,
W EDL S & 4 JE KA F TR A H R E T AZ 5 A
H (PTDID) #E47%F b, #F EDI>>PTDI, i WKL 5t P B & T 42
JERE AR R B s AR A 1A A AU R
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8 m 3 2= 51 4 (JECFA) & 1L, Hg. Cu By PTDI 43 3| 4
0.000 57,0.500 00 mg/(kg-d)™", CA M ¥ & A 5 % nl ifit 52
& A 0.025 00 mg/kg e 55 0% A H W 32 A =N
0.000 83 mg/(kg-d)"*''  Pb,As Ni,Cr.Zn, Al ¥ C ik
H PTDI R ¥ 29 0.003 57, 0.002 14, 0.012 00, 0.003 00,
0.300 00,0.285 70 mg/(kg-d)""*'* Hovp Al gE JL2E Y WL
T AH 35 22 00 ARy 80 B W AT, Se 1y 10 IR 2 2% ) ki
USEPA #E 72 {H 0.005 00 mg/(kg-d)'*', 3 [E [EH K T4 3%
&2 (NSF)4H B H iy i b 78 570 B IOAY 35 Y o 2 0
di H BB E R A BT 10%, i, L 10% PTDIUHE i N
225 A B v o 4 R R AT 55 JT 3R 0 A B KU 8 AT AT
i, 24 10% PTDI<CEDI<PTDI i} , AT 1A Jy £ i ol fi e 1
IR AP Ok 1 A A 5 XUBR A PR

MG 4, Cr: 25 AR [R] = Mg TCRERE S b, BRI
# Y EDI{H 4> 3 & PTDIMA 1Y 4.2~9.5 5 fl 2.4~5.4 £, &
WA A0 T 300 B8 B, Cr 85 36 T N B L 8 ) 77 A W
i i R G KL . AL B /Y EDI{f J& PTDIAE /9 0.8~

B 2978 | 20265 7 B | RGBS

3.5 AL 2B i EDUE /N F PTDIH ; I A7 # i JL
) EDI{H f /N T PTDIMA , A3 K T 10% PTDI{A , % W] Al
X RGN A T B 0 A B A 5 LR, o L T A — A e
i KUK o Ni: BT A5 FE s N B LB EDIE ¥ K F
10% PTDIE , & B Ni XJ i A B JL 28 38947 75 — 7 it e 15 3%
KUK . P B A FT L %9 EDI{E ™ 10% PTDIAE A9 &L 5 43
) i 88% 1 20% , 2 B Pb X g A\ A7 A — il R A2 35 XU
XL 04 KBS HE R A/ o As: A FI L 9 EDI
{E>>10% PTDI{E HFE i 43 31 7 48% F1 0% , & 1 As X} JL
TG A 5 A KUK (A 8 40 7= b ) As X A E
— E M fd BE f F R . Cu: AR L E B EDIE > 10%
PTDI{E A HE i 43 51 15 24% FI 0% , 2R W] Cu X JL 2 0] JE 1
0 felt o A5 3 KU L (B A 2038 43 7 3 1 Cu X BAAFAE — 2
{16 % XU o Zn Cd  Hg. Se: X 1 ANHF fi b Zn (19 1%
A\ EDI{H W & F 10% PTDIME , H A4 FE 5 LA K L )
EDI{H¥/NTF 10% PTDI{H , %M Zn .Cd . Hg . Se ¥ i A K&
JLFE SEAR R 2345 B o fede 3 e 5 XU

x4 HWIEECRERAELREDIFMHER

Table 4 Assessment results of EDI of heavy metals and harmful elements in Ranunculi ternati radix pg/(kg-d)

e Pb Cd As Hg Cu
" WA LI WA L A L A L A L
S1 0.813 0.463 0.042 0.024 0.181 0.103 0.021 0.012 21.600 12.309
S2 0.344 0.196 0.054 0.031 0.154 0.088 0.018 0.010 24.098 13.732
S3 0.548 0.312 0.057 0.032 0.231 0.132 0.052 0.029 42.844 24.414
S4 0.367 0.209 0.035 0.020 0.139 0.079 0.012 0.007 17.689 10.008
S5 0.639 0.364 0.028 0.016 0.262 0.149 0.015 0.009 47.135 26.859
S6 0.390 0.222 0.045 0.025 0.190 0.108 0.008 0.004 56.109 31.972
S7 0.623 0.355 0.033 0.019 0.331 0.189 0.019 0.011 38.675 22.038
S8 0.536 0.305 0.037 0.021 0.277 0.158 0.009 0.005 63.245 36.039
S9 0.337 0.192 0.043 0.024 0.145 0.083 0.009 0.005 89.761 51.148
S10 0.420 0.239 0.035 0.020 0.201 0.115 0.015 0.008 52.227 29.760
S11 0.481 0.274 0.036 0.021 0.214 0.122 0.010 0.006 40.676 23.178
S12 0.667 0.380 0.042 0.024 0.170 0.097 0.016 0.009 20.360 11.602
S13 0.782 0.446 0.048 0.027 0.208 0.118 0.019 0.011 22.518 12.831
S14 0.475 0.271 0.031 0.018 0.283 0.162 0.014 0.008 52.162 29.724
S15 0.427 0.244 0.025 0.014 0.241 0.138 0.013 0.008 41.222 23.489
S16 0.532 0.303 0.035 0.020 0.241 0.137 0.016 0.009 49357 28.125
S17 0.461 0.263 0.032 0.018 0.262 0.149 0.016 0.009 49.463 28.185
S18 0.528 0.301 0.032 0.018 0.234 0.133 0.013 0.008 47.249 26.924
S19 0.338 0.193 0.038 0.021 0.175 0.100 0.012 0.007 22.168 12.632
S20 0.426 0.243 0.037 0.021 0.184 0.105 0.013 0.007 20.461 11.659
S21 0.400 0.228 0.036 0.021 0.179 0.102 0.009 0.005 35.740 20.366
S22 0.493 0.281 0.035 0.020 0.186 0.106 0.009 0.005 31.417 17.902
S23 0.516 0.294 0.050 0.029 0.246 0.140 0.035 0.020 37.821 21.551
S24 0.461 0.263 0.032 0.018 0.235 0.134 0.008 0.004 58.323 33.234
S25 0.627 0.357 0.039 0.022 0.187 0.107 0.017 0.010 27.087 15.435
10% PTDI 0.357 0.357 0.066 0.066 0.214 0.214 0.057 0.057 50.000 50.000
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ZE BEFAEAFHENERLTNTREESTRERNB TG

2%k 4
B Ni Cr Zn Al Se
i WA JLE RA L WA L WA L A L&
S1 4.468 2.546 17.952 10.168 24.617 13.942 389.791 222.113 0.119 0.068
S2 4.602 2.622 15.489 8.773 23.970 13.576 352.842 201.059 0.112 0.064
S3 7.162 4.081 22.069 12.499 21.609 12.238 605.620 345.098 0.230 0.131
S4 3.882 2.212 13.580 7.691 20.852 11.810 267.831 152.617 0.144 0.082
S5 7.081 4.035 13.688 7.752 22.758 12.889 580.826 330.970 0.326 0.186
S6 7.303 4.161 18.577 10.521 22.881 12.959 420.759 239.760 0.187 0.106
S7 6.837 3.896 28.527 16.157 21.559 12.210 876.487 499.446 0.198 0.113
S8 8.631 4918 18.331 10.382 22.212 12.580 693.781 395.335 0.123 0.070
S9 8.096 4.613 12.912 7.313 22.090 12.511 237.627 135.406 0.056 0.032
S10 8.679 4.946 20.159 11.418 30.543 17.298 455.051 259.300 0.176 0.100
S11 7.674 4.373 15.335 8.685 22.396 12.684 504.257 287.339 0.101 0.057
S12 4.051 2.308 16.268 9.213 23.110 13.089 364.455 207.676 0.159 0.090
S13 4.479 2.552 18.131 10.269 25.260 14.306 408.111 232.553 0.144 0.082
S14 6.611 3.767 13.995 7.926 22.327 12.645 554.108 315.745 0.281 0.160
S15 6.252 3.563 12.525 7.094 23.341 13.220 536.102 305.485 0.291 0.166
S16 7.118 4.056 14.064 7.965 22.424 12.700 591.861 337.258 0.303 0.173
S17 7.144 4.071 14.222 8.055 23.062 13.061 559.335 318.724 0.275 0.156
S18 7.323 4.173 15.010 8.501 24.198 13.705 605.220 344.871 0.257 0.146
S19 3.844 2.190 13.043 7.387 21.692 12.285 264.885 150.938 0.165 0.094
S20 4.076 2.323 15.785 8.940 20.405 11.557 270.777 154.296 0.132 0.075
S21 6.800 3.875 13.798 7.815 21.418 12.130 463.412 264.065 0.121 0.069
S22 6.488 3.697 15.319 8.676 22.417 12.696 516.359 294.235 0.123 0.070
S23 7.025 4.003 22.749 12.884 21.940 12.426 616.521 351.310 0.258 0.147
S24 7.393 4213 16.029 9.078 21.826 12.361 625.097 356.197 0.112 0.064
S25 4.347 2.477 18.305 10.367 24.413 13.827 424.872 242.104 0.160 0.091
10% PTDI 1.200 1.200 0.300 0.300 30.000 30.000 28.570 57.140 0.500 0.500

LRSS RN K B A JICE R VE 7 Cr AL,
Pb.As.Cu fi¥ i R & 3 KU o
232 THQ.TTHQ AL 4 THQ(TTHQ)<C1M, KM%
EI R i S a NP U DN N =9 Wl OE | = @ e
FEXU: 5 2% THQ(TTHQ) > 1 I, 3 W A7 ¥k £ 3F 20 KUK
RS SEHEN, ISO A LR 2R A M E &R S EY
F — 0 43, AN 2 B 5 0 A PR AR AR A
JNEEE A (A% 30 g1, JLEHZ 10 g1H) B HEY L
Y B bR vE THQN , i B H & M 4% 1 500 g
T, L 800 g 317, ML M AR E THQ 2y 0.02, JLIE Ay 45
#fE THQ 2 0.012 5, B X T4 JIRHE , st A THQ=<0.02, JL
THQ<20.012 5, X g HEJC IH & 520 .

i 5 M, 4T Cro Al Cu, As 4 i JC &, T A KE &

Y N B L EE -4 THQ 35 7 F % 1 9 45 #fE THQ., F
i, Cr.Al.Cu,As iy i\ THQ £ 0.020 0~1.000 0 [ Lb
R K 100%, 100%, 76%, 84%; JL & THQ 7 0.012 5~
1.000 0 4 H 14 2k R 100% , 80% , 72% , 64% ., % B il A
I H8 AT TCEL, Cr ALK R #4377 4t Cu Fl As ] B4
e — 2 1Y A B0 R RS, LB KA TR Cr Bk
43 77 ML/ AL, Cu . As A7 V8 76 JE BUm @ B U . B |
it THQ A Mt 1, X JF A ™ &, Pb.Cd.Hg.Ni.Zn,
Se.Mn 7 F ot # i, i A THQ<C0.020 0, JL # THQ<C
0.012 5, F WX 7 i oo 22 JF SO 5 XU n] 200

25 A~ K [R]7E HOA OT ERE b, BN TTHQ ¥ 7
0.020 0~1.000 0, JLE TTHQ ¥ 7% 0.012 5~1.000 0, i) PH <
K N D) NG N I e o N I o = 3 | I T 8 b e
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®5 BIEESEREELTHETHQ, TTHQHHELER
Table 5 Calculation results of THQ and TTHQ of heavy metals and harmful elements in Ranunculi ternati radix <10 *

- Pb Cd As Hg Cu Ni

om Lw mA L L® ORA JLE OmA JLE kA LE A JLE
S1 7.2 4.1 1.5 0.8 21.3 12.1 2.5 1.4 19.0 10.8 7.9 4.5
S2 3.0 1.7 1.9 1.1 18.1 10.3 2.1 1.2 21.2 12.1 8.1 4.6
S3 4.8 2.8 2.0 1.1 27.1 15.5 6.1 3.5 37.7 21.5 12.6 7.2
S4 32 1.8 1.2 0.7 16.3 9.3 1.4 0.8 15.6 8.9 6.8 3.9
S5 5.6 3.2 1.0 0.6 30.8 17.5 1.8 1.0 41.5 23.7 12.5 7.1
S6 34 2.0 1.6 0.9 22.3 12.7 0.9 0.5 49.4 28.2 12.9 7.3
S7 5.5 3.1 1.1 0.7 38.9 22.2 2.2 1.2 34.1 19.4 12.0 6.9
S8 4.7 2.7 1.3 0.7 32.6 18.6 1.0 0.6 55.7 31.7 15.2 8.7
S9 3.0 1.7 1.5 0.9 17.1 9.7 1.1 0.6 79.0 45.0 14.3 8.1
S10 3.7 2.1 1.2 0.7 23.6 13.5 1.7 1.0 46.0 26.2 15.3 8.7
S11 4.2 2.4 1.3 0.7 252 14.3 1.2 0.7 35.8 20.4 13.5 7.7
S12 5.9 3.3 1.5 0.8 20.0 11.4 1.9 1.1 17.9 10.2 7.1 4.1
S13 6.9 3.9 1.7 1.0 24.4 13.9 2.2 1.3 19.8 11.3 7.9 4.5
S14 4.2 2.4 1.1 0.6 33.3 19.0 1.6 0.9 459 26.2 11.6 6.6
S15 3.8 2.1 0.9 0.5 28.3 16.2 1.6 0.9 36.3 20.7 11.0 6.3
S16 4.7 2.7 1.2 0.7 28.3 16.1 1.9 1.1 43.5 24.8 12.5 7.1
S17 4.1 2.3 1.1 0.6 30.7 17.5 1.9 1.1 43.6 24.8 12.6 7.2
S18 4.7 2.7 1.1 0.7 27.4 15.6 1.6 0.9 41.6 23.7 12.9 7.3
S19 3.0 1.7 1.3 0.8 20.6 11.7 1.4 0.8 19.5 11.1 6.8 3.9
S20 3.8 2.1 1.3 0.7 21.6 12.3 1.5 0.8 18.0 10.3 7.2 4.1
S21 3.5 2.0 1.3 0.7 21.0 12.0 1.1 0.6 31.5 17.9 12.0 6.8
S22 4.3 2.5 1.2 0.7 21.8 12.4 1.0 0.6 27.7 15.8 11.4 6.5
S23 4.5 2.6 1.8 1.0 28.9 16.5 4.2 2.4 33.3 19.0 12.4 7.1
S24 4.1 2.3 1.1 0.6 27.6 15.8 0.9 0.5 51.4 29.3 13.0 7.4
S25 5.1 3.1 1.4 0.8 22.0 12.5 2.1 1.2 23.9 13.6 7.7 4.4

b Cr Zn Al Se Mn TTHQ

MOUURA Lm oM JLE mA LE RA JLE mA LE A JLE
S1 210.8 120.1 2.9 1.6 48.1 13.6 0.8 0.5 5.8 3.3 327.7 172.9
S2 181.9 103.6 2.8 1.6 43.5 12.3 0.8 0.4 9.7 5.5 293.1 154.5
S3 259.1 147.7 2.5 1.4 74.7 21.1 1.6 0.9 13.0 7.4 441.3 230.0
S4 159.5 90.9 2.4 1.4 33.0 9.4 1.0 0.6 6.6 3.8 2472 131.4
S5 160.7 91.6 2.7 1.5 71.6 20.3 2.3 1.3 6.9 3.9 337.4 171.7
S6 218.1 124.3 2.7 0.5 51.9 14.7 1.3 0.7 8.0 4.6 372.5 197.4
S7 335.0 190.9 2.5 1.4 108.1 30.6 1.4 0.8 9.4 53 550.2 282.5
S8 215.2 122.6 2.6 1.5 85.5 24.2 0.9 0.5 8.2 4.6 423.0 216.5
S9 151.6 86.4 2.6 1.5 29.3 8.3 04 0.2 7.1 4.0 306.9 166.5
S10 236.7 134.9 3.6 2.0 56.1 15.9 1.2 0.7 6.5 3.7 395.7 209.4
S11 180.1 102.6 2.6 1.5 62.2 17.6 0.7 0.4 7.4 4.2 334.2 172.6
S12 191.0 108.8 2.7 1.5 449 12.7 1.1 0.6 6.3 3.6 300.4 158.3

S13 212.9 121.3 3.0 1.7 50.3 14.2 1.0 0.6 6.6 3.7 336.7 177.4
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4kS
- Cr Zn Al Se Mn TTHQ

mA L® oM JLE A JLE RA JLE RA JLE mA JLE
S14 164.3 93.6 2.6 1.5 68.3 19.3 2.0 1.1 7.4 4.2 342.4 175.5
S15 147.1 83.8 2.7 1.6 66.1 18.7 2.0 1.2 6.5 3.7 306.3 155.5
S16 165.1 94.1 2.6 1.5 73.0 20.7 2.1 1.2 6.8 3.9 341.8 173.8
S17 167.0 95.2 2.7 1.5 69.0 19.5 1.9 1.1 7.1 4.0 341.6 174.9
S18 176.2 100.4 2.8 1.6 74.6 21.1 1.8 1.0 7.5 4.3 352.3 179.3
S19 153.2 87.3 2.5 1.5 32.7 9.2 1.2 0.7 6.1 34 248.2 132.0
S20 185.3 105.6 2.4 1.4 33.4 9.5 0.9 0.5 6.1 3.5 281.5 150.8
S21 162.0 92.3 2.5 1.4 57.1 16.2 0.9 0.5 6.6 3.7 2994 154.2
S22 179.9 102.5 2.6 1.5 63.7 18.0 0.9 0.5 6.6 3.7 321.1 164.7
S23 267.1 152.2 2.6 1.5 76.0 21.5 1.8 1.0 11.8 6.7 444 4 231.4
S24 188.2 107.2 2.6 1.5 77.1 21.8 0.8 0.4 7.3 4.2 374.1 191.0
S25 214.9 122.5 2.9 1.6 52.4 14.8 1.1 0.6 7.3 4.1 341.1 179.3
4 Al B0 P f HE XU, TTHQ Y F ¥ 5Tk Cr>Al> R
Cu>As, LA KK 56.5%, 17.1%,10.3%, 7.3%.  2.3.3 U@ K& ITAG AR USEPA A48 5, CR(TCR)

PR, BB A JTCRE I 3 78 8 Cr AL Cu, As ity 2k 1Y fit
JFE KU , 55 EDI 43 B1 45 51 5 13 006 2 (Cr  AD HE )P — 3,
Hrphcr¥ hyir. EAERNE YT Ceh =0
Cr, HEPEAX AL, 2 5L 8 A 2L & B
B, RAUALFTE TR AN Cr2 EBmIRRE Ry
— B R e W B BORE T B g R =
fr Cr A7 3 5 i 58 5F B 0k ARG R G TR TR IEH &
BRI AR A N, R b 2 ) SR X
2 b AT Cr B, {H A I 48 A JTCRE , Cr 119 JXUBS: 47 7 22

H=>10*, /R W) o0 A7 7F ) 52 B0 UK , CR(TCR)<<C10°°,
FR B0 R T 2 AT FE 10 °~10 B, 38 7R 77 76 7T 45
32 1 B AU P

12 6 HT AT, 25 AR [ 7™ Hu ARG VB A 5 rh P A9 Al
KL FE CRAE /N F 11070, Fo# KBS AT L Z s A 1]
Cd. As A M JLE CRAEIITE 10 °~10 *, B KUK 1 7E
A2 R P o 3P 4 Jm B0 KUK TCR(H IS 7E 10~
107, W Pb .Cd . As (4 i B2 X Bl A AT L 3 3908 23 3 AR
A 422 32 0 B0 KU R i F T 2 URE B P Cd L As 1

K6 HMNEELEREBETLECRSTCRITELER

Table 6 Calculation results of CR and TCR of heavy metals and harmful elements in Ranunculi ternati radix

Pb Cd As TCR Pb Cd As TCR

A JLE A JLE S A JLE kA JLE A JLE S A JLE A L@ A JLE
S1 0.24 0.14 898 5.15 9.59 550 18.81 10.78|S14 0.14  0.08 6.76 3.88 1498 8.59 21.88 12.55
S2 0.10 0.06 11.66 6.68 8.13 4.66 19.89 11.40||S15 0.13  0.07 536 3.07 12.76 7.31 18.25 10.46
S3 0.16 0.09 12.15 6.97 1221 7.00 24.52 14.06|S16 0.16  0.09 742 426 12.72 7.30 2031 11.64
S4 0.11  0.06 7.61 4.36 7.34 421 15.05 8.63||S17 0.14 0.08 6.87 394 13.82 7.92 20.83 11.94
S5 0.19 0.11 596 342 13.84 7.93 20.00 11.46|S18 0.16 0.09 6.97 4.00 1235 7.08 19.48 11.17
S6 0.12 0.07 956 548 10.03 575 19.70 11.30|S19 0.10 0.06  8.07 4.63 9.25 531 1743 9.99
S7 0.19 0.11 6.99 4.01 17.51 10.04 24.69 14.15|S20 0.13  0.07 7.89 452 9.71 557 17.72 10.16
S8 0.16 0.09 794 455 14.66 840 2275 13.05|S21 0.12 0.07 7.75 444 946 543 1733  9.94
S9 0.10 0.06 9.15 5.25 7.68 441 1694 9.71 S22 0.15 0.08 7.57 434 981 563 17.53 10.05
S10 0.13  0.07 7.42 425 10.63 6.09 18.17 10.42|S23 0.15 0.09 10.81 6.20 13.02 7.46 2398 13.75
S11 0.14 0.08 7.79 447 1133  6.49 19.26 11.04|S24 0.14 0.08 6.87 394 1244 7.13 1945 11.15
S12 0.20 0.11 9.09 5.21 8.99 5.15 18.28 10.48 ||S25 0.19 0.11 841 482 9.89 567 1849 10.60
S13 0.23  0.13 1024 587 1097 6.29 21.45 1230 (|F¥ 015 0.09 821 471 1132 6.49 19.69 11.29
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ANKJLFE CRAEH M T 1X 10, B, 5 08 A8 IR
Cd As 7| R (1 B0 U 5 2 6 T
2.4 PCALDHR

AN TR] 7= M A R rf 24 FhooT 20 R AE (K 7 22 Tk
RIS RILE T, SRER, 72 BT TTRER
88.121% , FefiEAE )R F 1, $EHLE] 74> F2 140, 0 A 141 DL
Bl 1o B 7 A4S 143 BBE A 43 8 T 1 28, 36 WA 74>
F 43 i % XRE AR AR e R A3 15 B R RN R [ 7
MM 2ER. HERSTH,H1IEXRIMRETE V.
Al,Cs.Co.As . Fe Mn Tl.Cr; 55 2 £ M 4 LR ITHE
Pb K . Ni,Sr.Cu,Ag; % 3 E M/t EILE Cd. He; 5 4
T AR JL E Sr.Zn Ca Na; 55 5 F i iyt F£ o
F Mo . Mg; 5 6 F /L& T K Se, B Ik V. AL Cs,
Co.As.Fe .Mn.Tl.Cr.Pb. K .Ni.Sr.Cu.Ag.Cd.Hg.Zn.
Ca.Na.Mo Mg .Se B fF o & . F 154 E LA 2,
24 Bh T R & 1k A] LL X 4 AN [ 7 Hb g A TCE, H e T
SR TR E AT U T e )1 LT g O BA T R %
DU EE VO AR R N —2K, R IE
W5 = R = m Sl SRR VR BOR B

FHIEE
Eigen value
~

B 2978 | 20265 7 B | RGBS

xRT7T BMEEREIBSFEERTETHKE
Table 7 Eigenvalues and variance contribution rates of principal

components in Ranunculi ternati radix samples

B RAE(E Or ZETURR % RBUTE TR /%
1 7.331 30.545 30.545
2 4.031 16.796 47.340
3 3.401 14.172 61.513
4 2.489 10.370 71.882
5 1.581 6.589 78.471
6 1.304 5.432 83.902
7 1.012 4.218 88.121

BN CH R TE W PG AR AR IR T B AR L AR
FERES SR R IWIE 5 S e I Wi S [N B i)
—%.
2.5 PLS-DA%#f

F ) SIMCA14.1 54 %5 25 b 48 T HE i i e 5 & it
64T PLS-DA HERL A BT, 44 )™ 1 ) ) AR, S 24 FhoT
F M 25 A ) 7 Hb A I EE (19 PLS-DA BEAY | DUAR i 4%

2+
()]
Il L Il L L L Il Il Il Il Il Il Il Il Il Il L Il L Il Il L Il J
1 23 45 6 7 8 910 11 1213 141516 17 18 19 20 21 22 23 24
FHE T4
Component number
Bl BANEHREIRATHSHALHAE
Figure 1  Scree plot of principal factor analysis for Ranunculi ternati radix samples
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Figure 2 PCA score plot for Ranunculi ternati radix samples
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Table 8 Loading coefficient matrix of principal factor analysis for Ranunculi ternati radix samples

JLE F i1 F g2 F g3 F T 4 F g5 F 56 F g7

\Y% 0.922 0.013 —0.242 —0.118 —0.097 —0.177 —0.063
Al 0913 —0.066 —0.301 0.019 —0.159 —0.148 —0.037
Cs 0.875 —0.028 —0.345 —0.018 —0.186 —0.161 0.017
Co 0.841 —0.193 0.371 —0.237 0.032 0.095 —0.075
As 0.839 0.205 —0.373 —0.046 —0.089 —0.065 —0.157
Fe 0.787 —0.101 —0.381 —0.235 —0.168 —0.075 0.053
Mn 0.592 —0.461 0.560 0.121 —0.031 0.143 —0.131
Tl 0.537 0.136 0.354 —0.304 0.107 0.051 0.045
Cr 0.526 —0.328 0.373 0.243 —0.334 —0.408 0.095
Ba 0.520 —0.305 0.427 0.456 0.086 0.057 —0.158
Pb 0.380 0.739 0.095 0.073 —0.067 —0.260 0.404
K 0.339 0.691 0.179 0.493 —0.006 0.026 0.214
Ni 0.465 —0.668 —0.405 0.093 0.231 0.127 0.227
Sr 0.125 —0.656 0.172 0.512 0.217 —0.042 —0.177
Cu 0.265 —0.547 —0.388 0.129 0.540 0.164 0.061
Ag 0.515 0.537 0.072 —0.355 0.258 0.366 0.102
Cd 0.132 0.148 0.807 —0.271 0.330 —0.048 0.160
Hg 0.533 0.083 0.705 0.097 —0.128 0.346 0.102
Zn —0.154 —0.281 —0.046 0.656 —0.019 —0.117 0.481
Ca 0.135 0.439 —0.386 0.620 0.113 0.317 0.151
Na —0.257 0.474 0.154 0.534 —0.323 —0.015 —0.449
Mo 0.137 0.493 —0.316 0.057 0.563 —0.254 —0.220
Mg 0.387 0.398 0.232 0.278 0.545 —0.381 —0.213
Se 0.512 0.300 —0.289 0.247 —0.155 0.566 —0.169

HHELEME(VIP) =1.0 AR fECE 3) i k5 8 4 M FFIEJC FARS I 24 FhoT R AT Sl E 5t . 25 B,
% TN K F/IME N K Mg Fe Al 25/I\Z:|E]F:ﬂﬂ3ﬁm‘?#n ':Fﬂ] AEENERLTT Y
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Figure 3  Variable importance projection plot for Ranunculi ternati radix samples
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