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Study on the Differences of Inorganic Elements between Wild and Cultivated Polygonum Multiflorum Based on ICP-MS Technique
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ABSTRACT: OBJECTIVE To analyze the differences of inorganic elements between wild and cultivated Polygonum Multiflo-
rum. METHODS  Inductively coupled plasma mass spectrometry (ICP-MS) technology was applied to analyze 24 kinds of in-
organic elements between wild and cultivated Polygonum Multiflorum . SIMCA-P 11.5 software was utilized for data process-
ing and statistical analysis. RESULTS The principal component score plot displayed the inorganic elements between wild and
cultivated Polygonum Multiflorum existed significant differences. 10 inorganic elements with significant differences were
screened by load diagram, which exhibited different patterns between wild and cultivated Polygonum Multiflorum . CONCLU-
SION  Our research reveals the distribution of inorganic elements between wild and cultivated Polygonum Multiflorum,
which provides a normative reference for quality control and safety evaluation.
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X a5 L A5 T ICP-MS FOR B U7 A SO T & THLC R 2 0y 4 1) — 65 —

Mg.Al.Ti,V,Cr,Mn, Fe,Ni, Co,Cu, Zn, As.Zr,
Cd.Sn.Sb.Ba.Bi i £ Fl JC & Fr ffE % W (100 pg/
mL); B ( GSB04-1716-2004 ), Al ( GSB04-1713-
2004) . Mg (GSB04-1735-2004) . Si ( GSB04-1752-
2004), P ( GSB04-1741-2004 ), Ca ( GSB04-1720~
2004) . K ( GSB04-1751-2004 ), Fe ( GSB04-1726-
2004) . Sr (GSB04-1754-2004 ) , Hg ( GSB04-1729-
2004) . Pb ( GSB04-1742-2004 ) i ¢ & br 1 ¥ W&
(1000 pg/mL); A 4 4 8 B i+ 4 k53 B
Wt . 652 MR (AR, #t75-:080330229) 5 1 56 BT
FHAK Y5 R RE 2518 K

A1 5 5 Ry S SR AR L R A 2 M G B
Han R . S1-5t N L HL L S4-pu 11k )i S5-i 6 % H
S6-J7 P4 i) b S7-H PR = HR L S12-% B, S14-14 1| Fif
U5 B A i 24 B o S K ML R . S2- 5% JH BR YT S3-
St E 2 L S8 VIR %2 . S9-)7 7k i M | S10- 1 T
4 S11-=m S13-PU I, JIr A AF b 3 e /e o v B2 2
R 2y 2 B XY 21 082 % 8 M AT B 5 Polygonum
multiflorum Thunb. FHAR . BEAEFEIEAF T R o2
MR 2 R h 2 S SR
2 AERS4R
2.1 ICP-MS i 5E 41

HE 13 kW 8 0.8 L/min; 4l Bh i
0.2 L/mins A& 15 L/ min; #E 3T .
1.5 mL/min; ZEIRBF[E] 1 5 R0 EFE] 10 s,

2.2 MR A R A

K 25 R BURE SR (i 80 A ) 0.4 g BESL B T
RIUF LK W R A 8 mL Y il 2, T 38 JXUBE
HERE 20 min, 1 SO A BB S N a5 2 B R AT
W A BB E T AR R T - 28 10 min T F)
150 °C,JF4EFF 2 min {HM# . 2R )5 3 min fH 150 CH
HZE 200 °CLIF4EHF 8 min W, MR SE LI 8 H)
1) 5 R IT RO T A O L T XU TP R R, E 7R K
FEA R 100 mL A h#ES), BIAG
2.3 XF B W &

220 3 0 BRIV WY 1 4 - 0 SRS % I Z TR
FRUEFRIR 100 p L, FHHEZE K E A S 10 mL, B AL 1
pg/mL W ZICRIBAR B . A% 5 BUEEW 0.0.25,
0.5.0.75.1.0 mL, 73 5AG A 1.8 mL ¥R AH & .
HZAKER R 10 mL, #l % As.B.Ba,Be,Cd, Co,
Cr.Cu.Mn.Ni,Sb.Sn,Sr.V.Zn % 50K W & 5> 5
4 0,0.025,0.05,0.075.,0.1 pg/mL H— R IR A1)
Xof BV W

Fe AL, Si % B W9 1 45 . 43 B 25 B HL Fe,
AL Si TEEFRMEHEW 0.0.02.,0.03,0.04,0.05 mL, &
A 0.09 mL iR . HEZ/KEAE 10 mL, 15
Fe AL Si #3514 0.2.0,3.0,4.0,5.0 ug/mL &
B Ve JE ) TR A 6T RV

K.Mg.Ca.P X M85 W1 il 5 . 23 500KG % &t
HICE B ARHERR I 0.0.1,0.2,0.3,0.5 mL., K5 i
A 1.8 mL WfiR , HE 75K E 4 2 10 mL, 15 K.
Mg.Ca P ¥ E 54 0,10,20.30,50 pg/mL H—
YR A I IR .

Pb. Hg X B W 0 1 £ - 43 590K %5 1 B P Hg
MBI RARMER W4 10 pL, [HEZEKERZE 10
mL, BC il Pb.Hg BRI WREEN 1 pg/mL. 43 K
8 Pb.Hg R 4% 0,0.25,0.5,0.75,1.0 mL, ¥4
WA 1.8 mL iR . FH 28K & 45 2 10 mL, il 1%
Pb.Hg ¥4 514 0.0.025,0.05,0.075,0.1 pg/mL
() — ZR IR A 1 HRES W
2.4 FrifEdh 2l g

ZERNE 1,

1 24 MENTEEIRE S

AEE EARE L, AR
(pg * mL™D)
Sn Y=1460X +4.5 0.994 3 0.025~0.100
As Y=1255X+6.6 0.9856 0.025~0.100
7/n Y=13490X+32.5 0.996 4 0.025~0.100
Shb Y=2460X-+1.0 0.999 4 0.05~0.200
P Y=464.8X+427.0 0.999 2 10.0~50.0
Pb Y=3188X+10.6 0.9940 0.025~0.100
Co Y=37 200X —19.1 0.9999 0.025~0.100
Cd Y=86110X+112.0 0.9996 0.025~0.100
Ni Y=27 680X +47.0 0.9988 0.025~0.100
Ba Y=106 300X +20.0 0.9997 0.025~0.100
Fe Y=18 160X +448.5 0.999 7 2.0~5.0
B Y=53180X+27.8 0.997 7 0.025~0.100
Si Y=39060X+2458.2 0.9983  0.025~0.100
Hg Y=3709X+16.5 0.9923 0.025~0.100
Mn Y=586200X+307.7 0.9997 0.025~0.100
Cr Y=65530X—40.1 0.9998 0.025~0.100
Mg Y=44 740X +13597.8 0.9997 10.0~50.0
\Y% Y=47 060X +52.8 0.9997 0.025~0.100
Be Y=1321000X—380.9 0.9999 0.025~0.100
Ca Y=13230X-+7422.2 0.999 3 10.0~50.0
Cu Y=158 000X —93.8 0.9998 0.025~0.100
Al Y=187 400X +9 055.8 0.998 5 2.0~5.0
Sr Y=4 086 000X —3 254.6 0.9997 0.025~0.100
K Y=19 790X +245.2 0.999 8 10.0~50.0




HRAE B RE 5 24 Fh T R A9 & 5 7K 7 T i AH
N7 B R BB U, MU D S TE WL TT 3R — &R 51 vk B ) Ok
TR W, DA X BT R ISR Y X T R IR E X (pg/
m L) $EAT 2 [l 05, 75 45 X R V8178 42 1 [l 13 7 R
R S MR,
2.5 A Il AR e
KEEFRE 0.4 g EHIE B AIEES S10(6 13) .4
BIAE BN — 2 B 1 £ TR AR R W, IR IR 2.2 1
T T A TR AR R R R A D
Sn,As.Zn.Sb.P.Pb,Co.Cd.Ni,Ba,Fe,B.Si,Hg.
Mn.Cr.Mg.V.Be.Ca.Cu.Al.Sr.K % ICE )1y
[l 243 31k 101.17 % ,99.89 % .99.48 % .97.97 % .
99.72% . 100.28%.99.76% . 100.09% . 102.74% .
102.03%.98.86%.98.69%.99.37%.99.44% ., 97.
12%.99.70% ., 101. 78% . 97. 56 % . 102.54 % . 98.
45%,100.92% .101.36 % .102.13%6.99.25%
2.6 KRS S E
iR 2,
R MEESHELEREAETESEN M (pe/e)
F db Cu As Cd Cr Pb Hg
S1 18.095 1.288 7.718 24.136 3.879 0.355
S2 17.833 1.9214 6.605 23.370 4.205 0.365
S3 18.384 1.918 6 6.782 23.920 3.012 0.278
S4 23.539 1.290 7.648 23.643 1.060 0.236
S5 21.332 1.412 8.277 45.209 5.180 0.592
S6 18.422 1.941 7.475 22.531 1.916 0.106
S7 18.286 2.126 6.684 22.597 3.542 0.405
S8 19.772 1.5613 7.896 27.346 2.951 —
S9 17.580 1.996 4 6.602 22.807 3.381 0.235
S10  25.868 1.8796 7.703 31.375 2.05 0.193
S11 18.241 1.589 8 5.474 33.464 2.384 0.475
S12 29.129 2.351 7.303 48.177 1.577 0.301
S13 18.791 1.339 7.607 36.176 1.409 0.327
S14  26.898 2.227 7.534 48.782 2.795 0.169
HE 20,869 1.774 7.236 30.967 2.810 0.288
AR SO A A WL IR 2.1 TR AR T
HIE AR K K. Fe,Al.Mg.Ca.P T EEH,
M Sn. As. Zn. Sb, Pb, Co. Cd, Ni, Ba, B, Si, Hg.
Mn,Cr.V.Cu.Be ,Na,Sr & & 5K, 45 580
TSN, REZH TV RN T ENA —En 2%
o H P Fe,Ca & & & . it K1Y ik 3
2 398.33.5439.58 pg/g. f/NHY AT 229.99.820.12
peg/g.
X4 R A E L E CdAs . Pb,Hg Cu JL &

B AU R 2015 4F 1 A AR 31 B4 1)

AYAT R (FE 20 BRI 5 ] B 1 K 22 BORE A R
Hg.As.Pb 5534 K T (245 HIAE Wy b i 500 4 0 1 a6
ARl AR T ok (Hg) <<0.2 pg/g. M (As) <2.0 pg/
g 45 (Pb)<C5.0 pg/g MY BR &R e, B X5 R TE R .
2.7 HPAEHRIEE B2 RITR B

WX 14 ASBFAE 5B S F s 22 R
HEAT A3 AT, A9 B E T 2 AT Y PCA 150 (K D)
Xt i B AR 5 R R ) 25 5 o0 AT IR, AT
15320 025 TC R 40 A0 1 far B (A 2D, B b e
ARG T S A R R 2 ) 25 S AR S AL T L S
T R I DU A5 R A R R AR AR A ML T R
K HI ¢ B8 (P <<0.05) g —2 X} 22 RO Kk AT L
e 22 R B E W 10 FotE, 45k K P, Ca,
Mg.Fe.Si.Al,Mn.Zn.Cu,

P o D WY
N
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I BESRBEANESNERSSTELE

B2 BHEEHENESHELS STERTE
2.8 BRI E S EF TR S ®E

P& W2 55 043 A% 2L TR) O 0L 1 5 1 R A ]
TSR A R —JC 2R B i A Y bR o 25 i T
FLREME AR B 10 22 5 0l 43 78 A [ 41 18] /Y 5 &= A8
B 3 s, MR # R K P.Ca.Mg.Fe 70
R0 TR B A AR BT S b e L Si AL Min,
Zn.Cu [ & B A X8R, H AP B Al 5 5 Fe,
Mn.P.Zn.Ca JCE [ & & oAk 55 0] B 53 ey 5 Ak 55 ]
H 5 K. Mg.Si. AlL.Cu JG &R W & & b A ] 15 1
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