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Element contents of Qaidam Chinese wolfberry from

different habitats and harvesting time
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Abstract:[Objective] To determine 24 inorganic elements in Qaidam Chinese wolfberry from different
habitats and harvesting time, to evaluate heavy metals. [Method) Samples were dissolved by microwave.
Content of Pb and Cd was determined by atomic absorption spectrophotometry;content of Hg and As was
determined by atomic fluorescence spectrometry; Content of 20 elements were determined by inductively
coupled plasma atomic emission spectrometry. Meanwhile,9 primary elements were selected to the object of
principal component analysis by SPSS 19. 0 software. [Result] There were similar types of elements, while
there was a certain difference in the content of elements from different habitats and different harvesting
time. The average content of Fe,Cu,Mn and Zn was 49. 80,2.55,5. 84 and 4. 80 mg/kg,respectively. Con-
tent of heavy metals (Pb,Cd,Hg,As,Cu) in all samples were lower than the 2015 edition of Chinese Phar-
macopoeia Requirements. [Conclusion) Contents of 24 inorganic elements in Qaidam Chinese wolfberry
from different habitats and harvesting time are closely related to their growing environment, growth stages

and physical activities.
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Tab.1 Sample information of Qaidam Chinese wolfberry from different habitats and different picking time
JC - ) /m
1 2015-8
2 2015-9 3 056 98°02'45. 5" 36°27'37. 6"
3 2015-10
4 2015-8
5 2015-9 2776 96°14'51. 7" 36°23'51. 8"
6 2015-10
7 2015-8
8 2015-9 2 831 96°27'29. 1" 36°23'27.5"
9 2015-10
10 2015-8
11 2.015-9 2 800 94°55'50. 7" 36°24'26. 7"

12 2015-10
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/C =) /m
13 2015-8
14 2015-9 2 836 96°46'36. 8" 37°19'28. 0"
15 2015-10
16 2015-8
17 2015-9 2977 98°38'56" 36°94'54"
18 2015-10
( s
) ( ) . N 1.4.2
. ;Cu.Zn.Fe.Mn 24
1 000 mg/L ( ; . ICP-OES
) s
1.2 2—4
MARS6 ( CEM ) ;725 , ,
- AA24OZ . .
( Aligent ) s
AFS-8230 ( 2.2.1 12
); VB20 ( Lab Tech ) 3
AG135 ( Mettler Toledo
) UPE-[[-40L ( 1.4.3
) s SI-500A ( 1 000 mg/L . 5%
)
, 2.
24 h . . 2
Tab. 2 Preparation of mixed standard series of solution
1. 3 (mg . L71>
0.300 0 g, s
, 10 mL
Al 10 20 30 40 50
,30 min 180 °C, 15 min, Ca 10 20 10 80 100
, 1 h. Cu 1 2 3 4 5
50 mL , Fe 1 2 4 8 10
K 10 20 40 80 100
' | | Mg 10 20 30 10 50
Mn 1 2 3 4 5
3 Na 10 20 40 80 100
1.4 ICP-OES 20 P 5 10 20 30 40
1.4.1 ICP-OES ICP-OES Zn ! 2 3 4 g
B 1 2 3 4 5
1. 20 kW, )
Co 1 2 3 4 5
15 L/min, 0.75 L/min, Cr 1 9 3 1 5
1.5 L/min, 10 mm, Li 1 2 3 4 5
3s, 15 s, . S 2 4 6 8 10




P 1.4.4 2.2.1
s 3
Mo 1 2 3 4 5 Y, (mg/L) X
Sr 1 2 3 4 5 : 3.
Ti 1 2 3 4 5 1.5 Pb Cd
\% 1 2 3 4 S 1.5.1
Ba 1 2 3 4 5
Pb Cd 4,
3 . (n=3)
Tab. 3 Wavelength,regression equation,correlation coefficient and detection limit of
each element in Qaidam Chinese Wolfberry(n=3)
/nm r /(ng+ LY
Al 396. 2 Y=2 685.09X—414. 26 0.999 8 85.70
Ca 396. 8 Y =320 635.92X+433 939. 33 0.999 6 934. 40
Cu 327.4 Y=2 731.36X+18. 83 0.999 8 3.40
Fe 238.2 Y=975.94X+47. 16 1.000 0 302. 00
K 766.5 Y=970.80X—31.53 0.999 7 179. 60
Mg 279.6 Y=26 136.04X+17 758.78 0.999 4 0.30
Mn 257.6 Y=11 270. 25X+410. 47 0.999 7 6. 80
Na 589.6 Y=5 030.17X+1 180. 04 1. 000 0 381.10
P 213.6 Y=61.03X+47.01 0.999 7 2778. 40
Zn 213.9 Y=1562.05X+157.25 0.999 8 30. 10
B 249. 8 Y=1567.57X+246. 48 0.999 8 103.70
Co 238.9 Y=2397.43X+20.75 0.999 5 0. 34
Cr 357.9 Y=1803.61X+103.51 0.999 9 0.27
Li 670. 8 Y=58 184.77X+826. 14 0.999 9 18. 00
S 182.0 Y=1 452.40X-+70.13 0.999 8 6078. 30
Mo 202.0 Y=312.00X+11.52 0.999 8 20.10
Sr 407. 8 Y=563 486. 36X+ 3628. 19 0.999 9 0.01
Ti 336.1 Y=28 841.90X+331. 32 0.999 9 16. 70
\% 292.4 Y=1 450. 06 X+23. 46 0.999 8 2.00
Ba 455.4 Y=234 686.77X+17 267.57 0.999 1 157. 30
4 24.0,36.0.50.0 ug/L,Cd 2.0,
Pb - Cd 4.0,6.0.8.0,10.0 pg/L. () ;
Tab.4 Working conditions of determination of Pb (A) X Pb Cd
and Cd contents in Qaidam Chinese wolfberry
— A=0.001 2¢+0.000 3(r=20.999 6); A=
mA / nm/ s 0.022 1¢+0.000 6(+=0.999 2)
Cd 4.5 228.9 250 1800 1800 L.6 Hg As
Pb 10.5  283.3 400 2100 2100 1.6.1 Hg  As
0.2 nm, 85~120 C, 30,60 mA.,
55 s;Pb 2.9 s;Cd 800,450 mL/min, 275V,
2.8 s. 400 mL/min, 10 mm,
1.5.2 Pb Cd 0.5 mlL, . s
1000 ug/L  Pb  Cd : ( ),
5% Pb 4.0,16. 0, 50 %
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1.6.2 Hg As 5.654 4(r=0.999 9).
1 000 pg/L Hg As
. 5% .0.10,0.20, 2
0.40.0.60.,0.80,1. 00 ug/L(Hg )3
1.00.2.00.4.00.,6.00.8.00,10. 00 p1g/L(As 2.1
). © , (D 1.3 ’
’ Hg AS I - s 5,
2229.37¢c +44.15(r=0.9991),I1=297.56c+
5 (n=3)
Tab.5 Determination of inorganic elements in Qaidam Chinese wolfberry(n=3) (mg * kg™")
Al B Ca Fe Li Mn K Na Mg P S Sr Zn Ba
1 16.01 7.23 1384.15 47.97 0.346 3.68 13032.61 1240.63 728.60 1879.45 7.72 4.26 3.55 0.81
2 1.83 6.38 1272.35 38.83 0.360 3.67 12 323.75 1 168.06 754.29 1770.05 7.71 3.64 3.78 0.54
3 31.76 1.83 987.54 85.70 2.128 11.20 13 016.51 2 523.86 990.77 2909.76 6.19 3.30 1.28 0.54
4 5.94 6.62 1180.67 43.44 0.777 3.92 12 217.36 1699.18 695.55 1641.05 7.80 5.51 5.90 0.15
5 9.16 7.43 392.82 37.69 0.542 3.59 11 184.80 1 276.19 807.68 1618.24 7.86 4.06 7.60 0.03
6 12.36 4.76 483.21 78.32 1.762 6.36 12 269.30 1 943.46 869.78 1345.76 5.94 3.79 3.81 0.01
7 2.16 7.64 1220.96 35.39 1.583 5.04 12 290.09 1932.44 621.51 2 185.70 8.53 6.12 9.67 0.88
8 5.09 6.11 1 184.76 33.47 0.403 5.62 11 841.35 1 489.85 778.43 1999.90 7.16 3.36 2.74 0.16
9 4.84 2.98 1276.75 57.39 4.731 7.13 13 476.57 2 797.23 870.22 2126.51 6.38 3.87 5.48 0.32
10 5.26 6.45 858.04 36.18 0.500 3.7 12589.01 1500.49 727.46 2159.21 7.61 4.00 4.28 0.23
11 3.98 4.33 649.79 30.77 1.016 5.02 9690.84 1259.59 749.86 1664.60 6.38 4.29 5.82 0.01
12 24.22 3.27 482.43 68.79 1.823 5.39 12 810.15 3 076.58 935.88 2 369.23 6.34 4.04 0.17 0.62
13 0.88 4,73 605.49 37.03 1.512 5.88 12 664.13 1 909.15 715.81 2 304.47 10.48 4.95 6.97 —
14 8.55 2.76 380.24 26.92 0.601 5.98 10908.12 1494.49 793.77 2003.93 6.60 4.08 5.41 -
15 37.49 3.1 686.8 81.82 2.023 6.72 13 083.62 3308.34 961.99 2391.80 6.23 4.72 2.84 —
16 10.09 5.01 1077.14 44.98 0.928 5.31 12 906.33 1470.21 719.08 1840.43 7.58 4.24 8.00 0.08
17 5.72 2.98 912.11 36.97 0.616 7.01 11 885.82 1451.51 778.54 1711.93 5.88 3.55 7.04 —
18 35.58 1.63 968.82 74.81 2.03210.00 13 354.99 2 473.28 927.66 2895.21 5.30 3.32 1.99 0.35
;Cr.Ti.V.Mo.Co
2.2 > > = >
5 , > Cr,
. . K Ti,V.Mo,.Co. s
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Tab. 6 Requirements of heavy metal of Chinese herbal medicines at home and abroad,
the contents of heavy metals in all samples (mg * kg™")
Pb Cd As Hg Cu - -
Pb Cd As Hg Cu
1 0.481 0.013 0.023 0.002 1.02 5.0 0.3 2.0 <0.2 <20
2 0. 460 0.016 0. 004 0.038 0.70 0.5 <0.25 <0.15 <0. 15 <25
3 0.550 0.073 0.032 0.070 3. 34 <C20.0 <5.0 <5.0 <0.5 <150
4 0. 285 — 0. 004 0.003 4.04 10 - 5.0 0.5 —
5 0.577 — 0.010 0.010 3. 60 <5.0 <0.3 3.0 0.2 —
6 0. 586 - 0.021 0.041 2.37 <5.0 <0.2 - <0.1 —
7 1.509 — 0.222 0.051 4,48
8 0. 885 — 0.010 0.061 0.33
9 0.473 — 0.010 0.036 0. 56
10 1. 337 — 0.029 0.003 0.47
11 0. 335 — — 0.01 2.57
12 2.699 — 0.013 0. 054 1.97
13 0. 387 0.016 0. 005 0.033 5. 60
14 2.8 0.017 — 0. 049 5.13
15 0.776 0.029 0.019 0.017 2.47
16 0.901 0.107 0.023 0.016 2.41
17 0.319 0.011 — 0.027 2.18
18 0. 94 0.068 0.016 0.030 2.66
§ »(2015) 5 { »(2014)
2.5 SPSS 19.0
Fe.Mn.Zn,Cu,K.,P.Ca,Mg Na 9 7.
s SPSS 19.0 7 s
2.5.1 70 % 0.3,
b b
7
Tab. 7 Correlation coefficient matrix
Fe Cu Mn Zn K Na Mg P Ca
Fe 1. 000 0.625 0. 154 0.104 0.065 —0.476 0. 504 0.430 —0.375
Cu 0.625 1. 000 0. 330 0.635 —0. 648 0.322 0.566 —0.018 —0. 945
Mn 0.154 0.330 1. 000 0.472 —0. 264 —0.143 —0.039 —0.079 —0.198
Zn 0.104 0.635 0.472 1. 000 —0. 545 0.534 0.442 —0.690 —0.712
K 0.065 —0. 648 —0. 264 —0. 545 1. 000 —0.765 0. 106 0.412 0.733
Na —0.476 0.322 —0.143 0.534 —0.765 1. 000 0. 046 —0.636 —0.589
Mg 0. 504 0.566 —0.039 0. 442 0. 106 0. 046 1. 000 0.126 —0.591
P 0.430 —0.018 —0.079 —0.690 0.412 —0.636 0.126 1. 000 0. 189
Ca —0.375 —0. 945 —0.198 —0.712 0.733 —0.589 —0.591 0.189 1. 000
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2.5.2

8
Tab. 8 FEigenvalues and variance contribution rate

of the correlation matrix

Z, = 0. 056Fe + 0. 213Cu + 0. 083Mn + 0. 214Zn —
0.194K+0.163Na+0.113Mg—0. 112P—0. 231Ca

Z, = 0. 366Fe + 0. 180Cu + 0. 055Mn — 0. 045Zn +
0. 137K—0. 260Na-+0. 245Mg—+0. 289P—0. 085Ca

Z; = 0. 044Fe — 0. 007Cu + 0. 765Mn + 0. 170Zn —
0.069K—0.296Na—0. 338Mg—0. 071P+0. 157Ca

2,2, 7, )
/% /% Cu.Zn.Na Mg
1 4.102 45.575 45.575 . Cu.Zn.Na Mg
2 2.444 27.158 72.734 ; Fe.Mg.P.Cu K
3 1.174 13.047 85. 781 , Fe.Mg.P.Cu K
4 0. 893 9.923 95. 704 ; Mn. Ca 7n
5 0. 387 4.296 100. 000
, Mn,Ca Zn
6 1. 08E-16 1.196 34E-15 100. 000
7 —3.2E-17 —3.566 89E-16 100. 000
8 —3.7E-16 —4.166 33E-15 100. 000 2.5.4 2.5.3
9 —1.2E-15 —1.294 74E-14 100. 000
) 1 :Z=0.455 75Z,+0. 271 587, +0. 130 47 Z,,
3, VARY/ A 8 ’ 6 )
»3 85.781 %. ’ 9.
2.5.3 ol S
Z, . ’
7, Zs.
9
Tab. 9 Principal component and overall scores
Z Z, Z, V4
2 —2603.90 1 987.223 43 —1 371.795 36 —826.016 5
5 —1 860. 65 1 404. 969 45 —1 973.250 07 —723.878 3
7 —2 655.25 2 052.271 02 —1 541.438 20 —853. 886 6
9 —1 596.58 1 101. 443 25 —1 896.963 26 —676.008 2
12 —2 089. 83 1 865.282 63 —1 538. 840 96 —646. 638 1
15 —2 379.09 1 872.917 63 —1 483.089 95 —769.121 4
N N Ll
3
,
; K,
Fe.Na 8 10 ’ o
;s Mn Mg 8 10 ’
iS Al Zn2 - i
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