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Abstract: Objective To rapidly detect the content of hazardous elements in rhizome and fibrous root
of Polygonatum sibiricum Red by X-ray fluorescence spectrometer, and to provide scientific basis for
the utilization of fibrous root resources of Polygonatum. Methods Six groups of rhizome, fibrous root
and soil attached to the roots of Polygonatum Red were selected. The samples were dried, crushed, and
pressed into tablet preparations, and then detected by X-ray fluorescence spectrometer. Results There
were significant differences in the cotent of elements between the rhizome and fibrous root. The content
of Cu, As, Pb and Cd in the fibrous root was significantly higher than those in the rhizome. Conclusion
The content of hazardous elements is higher in the fibrous root than in the rhizome, which indicates a

potential quality and safety risk. X-ray fluorescence is rapid, simple, convenient, and can be used to

control the quality of traditional Chinese medicine.
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Tab 1 Instrument operating conditions for the elements of soil

fig B LR FHHLUE /keV I uA B
Mid-energy Fe, Co, Cu, Zn, Ga, As, Pb, 40 50 ~ 300 80 s X2 times
High-energy Se, Br, Rh, Sr, Y, Zr, Ag, Cd, In, Sn, Ba, La, Ce 70 50 ~ 170 90 s X2 times
Low-energy Ti, V, Cr, Mn, Ni 15 50 ~ 170 100 s X1 time

F2 BLERBIRE, FRTEQNEHF
Tab 2 Instrument operating conditions for the elements in rhizome and fibrous root of Polygonatum sibiricum Red

fig B JCHE HEHUE /keV B /uA ) 2 B[]
Mid-energy Fe, Cu, Zn, Ga, As, Pb, Se 29 50 ~ 300 80 s X2 times
High-energy Br, Rh, Sr, Y, Zr, Ag, Cd, In, Sn, Ba, La, Ce 70 50 ~ 170 90 s X 2 times
Low-energy Ca, P, S, Cl, Ti, V, Cr, Mn, Ni, Co 15 50 ~ 170 60 s X1 time
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Tab3 Determination of some elements in soil and medicinal materials quality control samples (mg « kg ', n = 3)
Ak LR FMMENEME XRFWEE Er fhk JLR BREINEM XREIEE Er
THETERE Cd 0.106 0.095 — 1038 | | BEEHEHEN, cd 0 0 /
As 15.80 15.57 — 1.46 As 0.570 0.796 39.65
Pb 40.00 39.05 — 237 Pb 1.440 1.21 — 1598
Cu 28.00 27.66 — 1.216 Cu 8.500 10.74 26.35
CaO 34.0 38.1 12.06 Ca 2.60 2.739 5.35
Fe,0; 497 491.3 — L.15 Fe 1131 1021 —9.72
Zn 81.00 77.86 — 3.88 Zn 22.30 23.39 4.89
K,0 248 246 — 0.80 K 70 80 14.29
P 414.0 381.6 — 782 Cl 420 437 4.05
S 20.0 18.8 —6 S 19 21 10.53
Cr 62.00 63.66 2.68 Cr 2.200 2.786 26.64
Ni 24.00 25.05 4.38 Ni 2.260 2.148 —4.96
Mn 717.0 699.2 — 249 Mn 33 39 18.18

22 EEMRE
B 1 503k O AR 2SR A A i R A 6 17,
Cu. As. Pb. CdICE & &1 RSD 73l )2 8.1%.
14.3%. 11.9%. 6.6%, 550 /n ik i by
(< 15%),
23 HERERE
B SXESLBRARZE R B, SFEA TR 6 ¥k, Cu,
As. Pb. CdTCZE & &1 RSD 43 90 4.8%. 11.3%.
9.5%. 6.6%, ZHENERE R (< 15% ).
2.4 BB LN T
((T)lQ‘?%%ﬁ {L\li%\%ﬁﬁ%ﬁ‘%u(ﬂaw (E) 07004

cademic rnal Electronic

1658

GBW (E) 07003, GBW07409. GSS-13. GSS-
16, MUK TERCIN, T - A A A A o i 2
B HI3T; BUE 100 pg  mL~ 'NCS141993 £ ¢
R ER R REHR SR ER N 0. 0.2, 0.5,
1.0, 2.0, SpgemL ™' M, HKURSE RN,
FHF 25 B 4 RS I A o il £ B il 3T, P Cu,
As. Pb. CdICE MK MEILZLILE 4,
2.5 SRR &R

It i PR Sk R A i i T 1O S T U
ANOCUE 2, ATUITR B, HIEEHE

o EIZN=A I\
ubl\ishin%qz%t’.lsﬁ/ﬁ‘lmg ‘té:ﬁ}e%é’r\ ed. http://www.cnki.net



252 2021 4F 8 H 55 19 4% %5 8 ] Central South Pharmacy. August 2021, Vol.19 No.8

Tk HEF W FER
L1 XSS HORS R o 5 aah e

Fig 1 Sample preparation process of Polygonatum sibiricum Red

F4 Cu, As, Pb, Cd TENRKHEML
Tab 4 Calibration curve for the Cu, As, Pb and Cd

P T ikt
B i 2 r it 2k r
Cu y = 1.029x — 3.565  0.9997 y = 0.8777x — 6.0655 0.9980
As y =0.9300x — 1.636  0.9996 y = 0.8733x — 0.0515 0.9998
Pb y = 0.8984x + 1.569 0.9995 y = 1.213x + 0.1091 0.9991

Cd y = 0.8903x — 0.1185 0.9989 y = 1.194x — 0.0192 0.9981

B2 XSk R R
Fig2 Spectrogram of elements in the samples
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Fig3 Cu, As, Pb, Cdinsamples

TE (Note): 5% 5t £ HE A, "P<001; 525K,
P < 0.05, "P <001, P < 0.005 ( Compared with the background
soil, P < 0.01; compared with fibrous root, P <0.05, "P<001),

4 XL ERSIRZEFIAUR TR & 2R LT (A) S EWSy
5r# (B)
Fig 4 Clustering (A ) and PCA (B ) analysis of element contents in
rhizome and fibrous root of Polygonatum sibiricum Red
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