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Abstract ; The contents of 15 elements in 6 Meconopsis species were determined by inductively coupled plasma optical e-
mission spectrometer (ICP-OES) , and the data were analyzed by using PC-ORD data processing program. The results
showed that these herbs were all rich in minerals but with a significant difference ,and the major ones were in the order
of K> Ca>Mg >Fe > Al > Na. Based on the difference of the elements’ contents, these tested samples were clustered
into 3 groups,the first class contained Meconopsis quintuplinervia, M. henrici, M. punicea and M. integrifolia. The others
were in the second (M. horridula) and the third ( M. racemosa) team,separately. The elevation of sampling point was
found to be inversely associated with the elements’ concentration,and other 3 factors presented opposite influence , which

indicated by the detrended correspondence analysis. These findings provided some theoretical basis for further study and

application of these Meconopsis Vig. herbs.
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Table 1  Collecting location of samples

TN B kU %73 LA AR
Sample Sample sources Elevation (m) Coordinates (°) pH
TIkERGE (WM) HiE B 3362.8 E:102.21,N:37.01 7.15
LIAEER Y (HH) TG PRI B 3733.0 £:100.66,N:32.89 6.14
SRERLE (Z2) HIFERIEE R 3436.5 £:102.25,N:35.68 7.17
NIPEEEGYE (CX) HilE s 3617.3 E:102.74,N:35.57 7.12
LGS (QY) T IR 3571.6 E:101.85,N.35.23 6.52
LGS (DC) FEHZE B 4349.0 £:97.22,N:33.55 7.13

1.3 HmiEfE

HERM PRI FE i 0. 300 g & F 150 mL HEIE I
H fnA 20 mL B4 2 (HNO,: HClO, =4: 1) , % [

RIER UCHRHEIE HUE T B B 18 170 C
ZeA IR g , 2R T A R TG (03 ) s o
AREL L ~2 mL, B RS DUB LUK, E
AF 25 mL AR SFATH 2 e fE
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Table 2 Detection wavelengths and limits for 15 elements

R2 TEAWERKHR

1.5 IREHZELT
TR bR eI W R 8 (P W B ) &

MUERHEATINE , 15335 T0 R RIARIEIN L, A B2k

JLHE IIHT IR £t B
Elements Spectral line (nm) Detection limits (mg/L) AR r 1 =0.9997 , X RZBEH(FK3),
Al 396.2 0.015 ARG AR 20T 2% B URE R B 1S RO R AT O
As 189 0.025 *ﬁ{ﬁmﬁ °
Ca 396.8 0.0025 1.6 BEEMNEREK X
cd 226.5 0.0002 X[ — (A i HEAT 7 U S AR A I, LA E
Cr 357.9 0. 0072 ATT R L 5 [, MR RN TC 3R &5 B T Bk Ak 48
Cu 327.4 0.0015 A it 2 R VR A B9 75 9000 22 45 A HE T 3R A [
Fe 238.2 0.0012 %,ﬂﬂ%@4ﬁﬁ‘ﬂf\‘o
K 766.5 0.021 1.7 iﬂ*Eﬁ}*ﬁ
Mg 79,6 0.003 JiTA B A B T AR R /E PC-ORD V5.0 AT,
Vi 257 6 0.001 A5 H1R F Adjustment to Standard Deviate ( B} Z-
Na 580 0.0055 score SRUEAL ) X R A TARMEAL SR 45
Ni 230.3 0.017 2 —Q_E%Eiq-i/e
Pb 220.4 0.0097
Se 196 0.002 2.1 nRaBNE
. . oon FEE AR AE T 4 PF T R 1CP-OES il
TEREAR Y 1S FOCE S, B A AN E 3
R3  RIRER BRI H 2
Table 3 Standard curves of the standard solution series
JLHR LMk HHRFEL JLER LT HHRFEL
Elements Linear equation R Elements Linear equation R
Al Y =2815X - 62.733 0.9999 Mg Y =26021X + 12143 0.9997
As Y =3017.7X + 37.05 0.9999 Mn Y =4724.7X - 299.28 0.9999
Ca Y =338289X + 69332 0.9999 Na Y =4508X - 537.4 0.9999
Cd Y =74.666X - 16. 964 0.9998 Ni Y =309.49X + 33.514 0.9999
Cr Y =1800.3X + 341.81 0.9998 Pb Y =30. 132X + 13.781 0.9999
Cu Y =3002.6X + 369.79 0.9997 Se Y =24.7X +39.875 0.9997
Fe Y =1057.2X + 93.832 0.9998 Zn Y =1794.7X + 184.59 0.9998
K Y =781.39X - 7.1952 0.9999
x4 BEEREKRIKNE(n=7)
Table 4 Precision and recovery test (n=7)
JLHE ESTRES g M5E & i Ve RSD (%)
Elements Sample (mg/L) Add (mg/L) Detected (mg/L) Recovery (% )
Al 10. 81 10.0 20.25 99. 66 1.22
Ca 111.59 100.0 212.00 100. 41 1.45
Cr 0.27 2.0 2.19 95.99 1.01
Cu 0.23 2.0 2.24 100. 67 1.51
Fe 13.12 20.0 33.11 99.94 0.99
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K 424.50 500.0 923.99 99.90 1.23
Mg 26.67 50.0 77.01 100. 68 0.79
Mn 0.54 2.0 2.54 99.78 0.94
Na 3.62 2.0 5.66 101.99 1.56
Zn 0.60 2.0 2.61 100. 51 1.75

W ITRSF BRI E 45 R (R 5) . RS il
DIE SR gl ) b A 10 FhoT R g il
438 K, Ca Na Mg Fe Al ,Zn Mn Cu #1 Cr, [d]
—JCRTEA ] 4 48 FE i b 7 AR TR) | 25 1K
- B A TR B a v A HE S U E 7S R ) o
AT 2, LA sy, 16 Mot R IR K

>Ca>Mg>Fe>Al>Na,HEILET K F1 Ca iy &
1) =8000 mg/kg,Na JLE & EAHN AL, 7E 86. 19
~361.32 mg/kg JWIHE A T iE TR T, & i Al
B9~ Cu F1 Cr, H4h,Ni.Se . As . Cd il Pb JTLHE K
AR HE A L PRI AR A I )

RS TEREWELER(n=3)

Table 5 Mineral contents in 6 Meconopsis species (n =3)

T EFRER Content (mg/kg)
Elements  wy  RSD(%) HH RSD(%) 7Z RSD(%) CX RSD(%) QY RSD(%) DC RSD(%) FHff Mean
Al 901. 13 1.48 262.86 0.75 1884.67 1.03 479.32 0.31 574.14  0.26  908.31 835.07
Ca 9299.42 2.46 10026.77 0.80 10857.00 0.19 8709.55 0.65 10984.83 0.27 10380.00 0.08 9678.20
Cr 22.52 2.54 17.69 1.39 58.22 1.76 20.43 0.64 23.93 0.48 56.92 0.28 33.29
Cu 18.88 2.96 16.12 0.72 20.17 2.15 17.10 0.58 17.22 1.81 6.73 0.13 16.04
Fe 1093.48 0.82 422.53 0.13 2655.39 0.26 752.71 0.14 807.38 0.14 1733.00 0.53 1244.08
K 35374.76  2.31 22427.50 0.31 37372.30 1.57 31853.21 0.33 22273.33 0.24 27622.97 1.34 29487.34
Mg 2222.68 0.35 2030.75 0.13 2782.26 0.12 2149.52 0.52 1877.93 0.18 2136.00 0.32 2199. 86
Mn 45.37 0.65 25.63 0.48 77.87 0.90 36.83 0.25 27.86 0.50 57.80 0.40 45.23
Na 301.69  2.66 161.51 0.49 361.32 1.50 279.59 0.48 148.94  0.47 86. 19 0.97 223.20
Zn 49.98 0.47 41.75 0.19 60.07 0.17 62.18 1.04 32.60 1.60 43.44 0.57 48.33
T :Ni Se As Cd F1 Pb ST 3 P& BEAR TR R A R AN 2],
Note :Ni,Se, As,Cd and Pb were toofew to be detected.
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