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Correlation and Principal Component Analyses of Inorganic Elements
in Gentiana officinalis H. Smith. from Different Areas of Gansu Province
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Abstract : In this study, 10 samples of Gentiana officinalis H. Smith. from different areas in Gansu province were used as
research materials,to explore the characteristics of inorganic elements using flame atomic absorption spectrometry. In ad-
dition, principal components analysis and correlation analysis were further applied to analyze and evaluate the contents of
inorganic elements. The analysis result showed that the contents of Ca,K,Mg and Mo were higher in G. officinalis from
different areas. There was a correlation between some inorganic elements; Three principal divisors were gained in the
principal component analysis, The contribution rate of accumulative variance of the three principal divisors was 83.20% .

The quality of G. officinalis from Nipah Zhuoni County Township was best from the perspective of inorganic elements.

This study on inorganic elements in G. officinalis can be used to provide guidance for the quality control and safety evalu-

ation.

Key words : Gentiana officinalis H. Smith. ;inorganic element;correlation analysis; principal component analysis
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1.1 (X5
ECH- I BRI il PR (983 A e A 2

FHEABR A F)) s SOLAARS-2 B Ji 70 W 430l 06 S
THOEERABA ) 5 L AREXTRAE (T8 11 T SR
XA A H]) s UPH-I-ST #Y8 4K i i 5 G2 AR 0%
LR AT B2 7 5 Sartorius BT 125D %Iy 1 K F
(TEFEFEL A B A M) s KH-500DE R 75 % 17 v AL
(B ILAREHE A A RA R s b
1.2 RH

Fe Mn.Zn . Cu,Ca,Na K Mo Mg( HZEH {04
J& BRI b0 ) s RSV R (4R
RA A A R HD ) 5 e SR (R 22 AL T
AIRAT]) s SEB KN £ B T K. S5 T HIBEHR
FEII FE W T HIHT T BCES RRY IR 24 h, SR
Je FH ERAK ZERK kT, BT 60 °CHEAR rp At
T
1.3 kiR

B R IUR H HIN AR #, 2 ol b B2 R
LIS AT M TE N Gentiana officinalis H. Smith. , 4%
IR IR 1. 256 I TR BIF AN /5 45 1 o

®1 HEFAHRER

Table 1  Sources of G. officinalis samples
G P AR IR G 55753 MK
Lot No. Origin Type Longitude (°E) Latitude (°N) Altitude (m)
HGQJ1 HE=AHRTEN L5225 104°1930. 574" 34°51'48. 933" 2112.12
HGQI2 e L S B0 A 225 103°39'8. 554" 34°42'54. 125" 2816. 57
HGQJ3 [t ME R R N R R 103°39'17. 484" 34°48'12.071" 2564.33
HGQJ4 sV EL ARG £ YL A 103°13'38. 466" 34°46'1.716" 3020. 83
HGQJ5 g bk s WG 225 103°14'51. 137" 34°44'48. 407" 3131.05
HGQJ6 HIEERE S R A LHEE 103°02'58.377" 34°26'22. 897" 2995. 60
HGQJ7 B HLL oy S 223 103°12'21.338" 34°43'14. 422" 2847.15
HGQJ8 =R A SIS 225 102°53'10. 822" 35°31'50. 780" 2429.52
HGQJ9 A VETT IR [i§22 102°52'54. 893" 34°57'3. 090" 2954.10
HGQJ10 HIETT¥IF 2 e 25 102°58'31. 381" 34°52'15.571" 3207.05

2 RKWAHE
2.1 HERENTESENE"
2.1.1 H&kan

B 10 AT Hb B 35 8 28 JURE 1 R K o
et ARG I ZE KIS TE TR T 60 CRYTEIR T
MRRHET A R, P B BRI A0 45 . BRI
AT = KSR FRE 1..0000 g £5FF ok R T4
f¥) 100 mL BEEEERR AR, i A % 57) 20 mLHCLO, Fi
HNO, (4: 1) 8 it % vk H B33 24 10 5L 1T

THAL AL SE e R H R AL 7 % 2 50 mL %5
T, A TR B R 2205, 00 AL
FRVEHRAE o SR FH O S MR S 0 A i v 4% TG
MR & &

2.1.2 AR ageh)

F IR R 2 PR AN [RI MR EERG B, H A K%
%50 mL @i, MR m IR, il k& T R inifE
Mk (R RE AHSE REILER 2. el BE T R W
B, AT 5 mL S4688 (50 mg/mL) %, DA B H:
Mo Tk



1404 RINTIRRFE I % Vol. 28
R2 BRLEMEBRBRRERRAFTEREXREY
Table 2 Regression equation of standard solution concentration and correlation coefficient
— e -
Eljel:rr/fnt Conct]r—;t{iigr(fiﬁgmL) Regre%sfniiiation WES S
Fe 0.0 0.2 0.4 0.6 0.8 1.0 Y =0.03311X-0.0001 0.9988
Mn 0.0 1.0 2.0 3.0 4.0 5.0 Y =0.09395X +0.0053 0.9992
Zn 0.0 0.1 0.2 0.3 0.4 0.5 Y =0.31827X-0.0033 0.9992
Cu 0.0 0.1 0.2 0.3 0.4 0.5 Y =0.06127X-0.0021 0.9992
Ca 0.0 4.0 6.0 8.0 10.0 12.0 Y =0.03289X +0.0113 0.9967
Na 0.0 1.0 2.0 3.0 4.0 5.0 Y=0.21143X +0.0113 0.9981
K 0.0 2.0 4.0 6.0 8.0 10.0 Y=0.0971X +0.0342 0.9974
Mo 0.0 4.0 8.0 12.0 16.0 20.0 Y =0.00263X-0. 0004 0.9982
Mg 0.0 1.0 2.0 3.0 4.0 5.0 Y =0.36467X +0.0342 0.9937
2.1.3 TAHEE&H
FICRI TARRME IR 3,
x3 FEFRESEEET TERH
Table 3 Determination conditions of atomic absorption spectrophotometer
JLHE Pk Bk 4 PR RS PRI WhbERs =
Element Wavelength (nm)  Transmission band ( nm) Flame Flow rate (L/min)  Bumner height (nm)
Fe 248.3 0.2 Air-C, H, 0.9 7
Mn 279.5 0.2 Air-Cy H, 1.0 7
Zn 213.9 0.2 Air-C, H, 1.2 7
Cu 324.8 0.5 Air-C, H, 1.1 7
Ca 422.7 0.5 Air-Cy H, 1.4 11
Na 589.0 0.2 Air-C, H, 1.1 7
K 766.5 0.5 Air-C, H, 1.2 7
Mo 313.2 0.5 Air-Cy H, 1.7 11
Mg 285.2 0.5 Air-C, H, 1.1 7
2.2 HEXESH JEU IR AR A AR, SR AT 2-3 A T2l a0, i T LI I

DI Z2J0RE AL O AP CHLOC R & = o 8K
P, 2H BRI , SR Y SPSS19. 0 BR A% $icdis 47
PERSON #H2HE53 4T
2.3 EROSH

843531 ( Principal Component Analysis ) %
MR D BOUA LG A2 B (B E ) , Hoh
B FT AR R B R R S, & E T2
(] EANARH G, DA 36 2 = 70 BB 8 S e 4 722 £ 1) 48
KEsHER, B & B EAES,

L G33 BT A — A R R IS A B Ty
W A T R ARG R 0 B R CE M
o Xof T e v AR RS R AT S A AT, RE RS A AR AR

Uy v 4 23 (R 48 28 Y- TG mk — 4 2 (), DT S B0 oy 4
25 [AIREAR B B S 7 5 A e PR 3 g e, T
DL T 45 DR i A8 o i T L, A T2 o 1 7 32 5 S o
DRI 3 far A6 B, 30 AT A 35 11 45 3 o35 T 0 A o
Z AR SE R ek =X, NI HEAT I 0 M. 5
B, 34T AT LA BR A6 A 2 fA] ) 3
5 I[P o0 el AT o A VAN I R s
rift—253 7 .

AR P ITALIC RIS 9 A, 735K : Fe Mn |
Zn Cu Ca Na K Mo Mg, Jy T HATHEA Y ZAE AR LR
BVEH MEARRN A 4510 T S &0, Al 3 43 4 BT o
AR5k SIMCA-PLL. 5 2EBRUNT « (1) ¥4 5 b5k
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PEHEATARELL , THBR AN [R) 15 b =2 8] 15 20 1) 22 57 R
WS s (2) AT TR0 Hr, EHCAT 3 A T2k
35 (3) M PR3- 3y o e, T 0L L A 0 A S A
At R R A B AR s (4) i IR B e R
3 2% J2 o M R 728 i 22 ) B 2 1 O R 3Rk 3
(5) 3 £33 45 0 A 4% 32 o 22 18] B 4 A 1] 3 7
B, AV B ZR G AT

3 ZREHMH

3.1 BENTESENE

PR WSO 1 00 1 H AN [ b 3 A 28 0T
PRHCR & RER R 4, P LT R Ca,
K Mg Mo & &40 , Al i h o HLOT R & S A7 1E
25t

x4 TRFHEERAPENTESE (ne/s)

Table 4 The content of inorganic elements in G. officinalis from different sources (pg/g)

Ca K Mg Na Fe Mn Zn Cu Mo
B w - - - HMH - - - - -
o S B0 N R N (o B0 M B0 e 550 g 10 s T s

(pg/s) (pg/s) (pg/g) (ue/e) - (pe/e) (ng/g) (ng/'g) (ng/g) (ng/g)

HGQJI  4923.90 0.20 7564.40 1.20 482.00 2.60 31.75 0.60 19.45 0.50 7.58 3.902335.604.70 482.00 2.60 31.75 0.60
HGQJ2  8234.300.30 6792.71 1.20 545.20 1.40 25.08 0.80 22.02 0.40 5.00 7.102409.204.90 545.20 1.40 25.08 0.80
HGQJ3  6913.40 0.20 7300. 11 0.50 467.20 2.40 20.29 1.00 18.25 0.50 4.06 7.60 2547.205.00 467.20 2.40 20.29 1.00
HGQJ4  6501.20 0.40 6631.84 1.00 232.50 1.50 16.80 1.20 21.74 0.20 4.43 3.402598.302.80 232.50 1.50 16.80 1.20
HGQJ5  5451.900.80 6895.52 1.10 194.50 3.80 15.08 0.80 18.63 0.90 3.64 2.902620.207.30 194.50 3.80 15.08 0.80
HGQJ6  13054.500.30 6535.31 1.20 1355.800.50 51.61 0.60 23.79 0.90 1.61 9.90 2748.303.10 1355.800.50 51.61 0.60
HGQJ7  4693.90 0.60 7496.30 1.40 524.30 1.30 18.47 0.70 23.60 0.60 3.59 9.002621.204.60 524.30 1.30 18.47 0.70
HGQJ8  10488.701.00 7132.29 1.30 296.70 0.50 23.76 1.00 22.72 0.20 0.73 6.90 2629.802.70 296.70 0.50 23.76 1.00
HGQJ9  7559.50 0.40 7355.27 1.50 229.80 3.90 24.03 1.20 23.43 1.00 4.82 8.002789.404.50 229.80 3.90 24.03 1.20
HGQJIO  6064.10 1.00 7079.26 2.30 81.85 3.80 19.75 1.40 16.62 0.30 A#yih 5.902592.307.20 81.85 3.80 19.75 1.40

3.2 ZHTEZEHEXES
M T4 L2 5, 45 REW LT E

Ca 5 K FI W2 7 AHC R, MR ECH-

0. 565,55 Fe Fl Mn 43551 3= Bt 5 25 1F AH 5 FAK 5

FIEMIEIER X RES 0 0. 658 F10.730; Mg
A Zn FI W B EMCK R, HXRECN
0.756 ;Fe 1 Mn B B 35 IEAHSC K R, MR R
¥k 0. 888,

RS HXESWER

Table 5 The results of correlation analysis

Ef}ﬁm Ca K Mg Na Fe Mn Zn Cu Mo
Ca 1.000
K 0.565° 1.000
Mg 0.285 0.251 1.000
Na 0.428 0.476 0.267 1.000
Fe 0.658 * 0.342 0.414 0.142 1.000
Mn 0.73% 0.288 0.516 0312 0.888" 1.000
7n 0. 496 0.147  0.756" * 0.282 0.479 0.390 1.000
Cu 0.468 0.349 0.142 0.357 0.033 0.066 0.053 1.000
Mo 0.432 0.242 0.287 0.358 0.134 0.142 0.420 0.534 1.000

WE:* *P<0.01,*P<0.05,



1406 KIRF=YIBE R 5T K

Vol. 28

3.3 ERooH
3.3.1 HIEARAEA
%f Fe . Mn.Zn,Cu,Ca,Na K, Mo, Mg 4 9 4~745

TR HEAL , (I (E O 0, 3975 22 0 1o #n
HEAL IR BRI 6.

R6 HETEUER

Table 6 Results of standardized values

)ffm QN”’”i‘;‘f Fe Mn Zn Cu Ca Na K Mo Mg
HGQJ1 0.003 0.589 -0.945 1.839 -0.951 -0.545 1.283 -1.749 0.756
HGQJ2 0.181 0.012 0.231 0.535 0.254 0.581 -0.753 -1.241 0.782
HGQJ3 -0.038 -0.443 -1.494 0.061 -0.227 0.127 0.586 0.287 -1.682
HGQJ4 -0.698 0.757 0.103 0.248 0.377 -0.561 1.178 0.066 0. 664
HGQJ5 -0.805 0.912 -1.320 0.152 -0.759 0.439 0.482 0.217 -0.887
HGQJ6 2.459 2.378 1.041 1.177 2.009 -0.780 -1.433 1.102 0.918
HGQJ7 0.122 -0.607 0.954 0.177 -1.035 1.500 1.103 0.224 0.887
HGQJ8 0.518 0.13 0.552 -1.622 1.075 -1.196 0.143 0.283 0.535
HGQJ9 -0.706 -0.106 0.877 0.445 0.009 1.597 0.731 1.386 0.920

3.3.2  EmaoAdsE
TE SIMCA-P11. 5 # {4 v X br E AR f5 0 B3040 1E

17 B3 Hr BiT S A T L B AE(E R 7 25 5T
BRI 7 R

R HEERFERHE

Table 7 The result of characteristic value and variance contribution rate

N FHIEE # T TR ST 22 TR
Principal component Characteristic value Contribution rate (% ) Cumulative contribution rate (% )
1 3.96 0.439 0.439
2 2.03 0.226 0. 666
3 1.50 0.166 0.832
4 0.621 0.069 0.901
5 0.482 0.054 0.954
6 0.241 0.027 0.981
T RWLREERT LA 34,00 &bk RRBA

M FLF2 (F3 3o Hop 55 1 0000 7 22 19 58
Bk 43.9% ,1if 3 4> Ao i) R J7 22 STk
83.20%
3.3.3 ERASBATES

8 NN T AT R, AT R T LU 5
1 R I Ca BT R B, BEWIEE 1 Bl 5
Ca MUSCREON BH 50 2 A I Na BT R AL
BOR, UL 2 T Na B5C R B B 5 3
ERr b Mn 5B R RO, WA 3 B S
Mn )56 R BN R
3.3.4 ZALSXFREX

LATR 235l 25 i 3 A4S o5 IR A8 22 1] 1

F1=0.196Fe +0.202Mn +0. 170 Zn-0. 172Cu +
0.234Ca-0.094Na-0. 141K +0. 134Mo +0. 117Mg

F2 =0. 079Fe-0. 064Mn + 0. 270Zn-0. 025Cu-
0.098Ca +0.394Na +0.255K +0.275Mo +0. 320Mg

F3 =0.268Fe +0.35Mn +0.008Zn +0. 388 Cu-
0.071Ca-0.077Na +0.277K-0.358 Mo +0.321 Mg

MR FRIRAT LU 5 1 jzﬁi/\f Ca,Mn
FHEARRA AR, S Ca Mn HERITR BA
FHSEE 56 2 RS 7E Na Mg L,\ﬁhﬁéﬁﬁﬁ%
#, 5 Na Mg it o BAT R A OGHE 2 3 i
F& Cu Mn b BATERAYEATREL, 5 Cu Mn i
JUER BAT SR A
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Table 8 Factor loading matrix

TR

Element Pl P2 P3
Fe 0.390 0.113 0.328
Mn 0.402 0.091 0.434
Zn 0.338 0.385 0.010
Cu 0.342 -0.035 0.475
Ca 0. 466 0.139 -0.087
Na 0.187 0.562 0.09%4
K -0.280 0.363 0.339
Mo 0.266 0.393 -0.439
Mg 0.232 0.456 0.393

3.3.5 EZmH5HEH BEERSE RIS
FREARTERT 3 N EMS FREGEEES N F =

3.96F1 +2.03F2 +1.5F3 1B 458113 9 s,

R ERABS GERIRHF

Table 9 Principal components scores and sort results of the samples

22 = AL -
o i & r Compoanive ¥ g
HE AR 0.855 0.374 2.249 20.7704 5
I VL L 3 0.057 -1.003 0.266 -1.8615 6
IR L 5 0.743 0.77 0.424 5. 1417 8
e A Ai & 0.253 0.553 -0.851 -3.4031 7
sgEHItk S 0.766 0.33 -1.084 -5.3290 9
slgfens 2.341 0.308 0.473 9.3562 1
fLYREE T 0.311 1.611 0.225 2.3733 3
1 51 BLRR JE <594 & 0.689 0.053 0.684 1.5954 4
AR 0.046 1.781 20.169 3. 1806 2

x99 XKW, 5 B 27 m A RO I
i, HOCOR A VRT3 AR 52
JGo WIEHTREEARE, " THELEE S 1
EZRIUFUR R, BT ET 3 A EMUEER T
JE IR EAE 9 8 i 83. 2% s B, BRI, 3 1 i 3
N FEW LR AR R EE A HES BA —E Ryl
FEVE, FEAEE 10 DN e A ek | A 95 e 1 S
FA A IR RS N AR A S R X TEHLT R
Ca K Mg Mo %55 (M FH T A F)™ #8455
JUICHLICR I 2 b, JCHLIC e 254 30 73 /Y
B2, BAREZG 7 28 07 S 2 2 M AL
PIRFREAES 2 oh 24 R A AR AT Bk ) R 2
B I, 0 235 o A s U AT R A
i, WA M BRI S

4 RSt

RIRR 50 e o0 BERR € T HOR 10 A4

AR ZE 0T 9 Fh LR & &, b e
BLICER Ca K Mg Mo & i85, A 6] 7 i rh I HLoT
RO EAEZESR . JFE I FER 0B AN 6] 7 b B
EREIUPI S THITRIAT T RG0 M7, ErLs
B e B S s E A R,
HYRGAETTHFIRY . X TIHLCE & & 22 515
RIRE R Z (B RX T [F]— DR B R IR UL, 41
T KA 22 iy EE R R SRR
(s A 3 b A RIS O R
T Z (R ATAE ) W D S o A ) 1 B DA T
FHXMIHICRE R B E R T B, R[]
P ZR U AT R AR 22 S T RE S H/AE K
Frhb 3 TR S RS BYILR

I.Zn Se .Cu . Mo Cr Fe Fl1 Co g NAKLFE 8
g ITR , MR & X s oT R 5 R b L (H
SR T RE A ETE R R s T Ml 2
T Eh A B R A O S gk SR AR I ¥
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5305 Cu ATfEBE Fe MR, R BI BT REE 9 2)
20 Mo REAIE 7 7K N 8 L 1R 1 A, B AR I Cu Y
FRE D o NI RERA /BT L2 Mn BE R I %
IMARSF DR R ILE H K Na, Ca Mg fEHLIA
RZVLETAREAAAE, S 5RO R, I RedE Ry
PR P98 3 AR BIOT A L S 4 SR W 45
B ZEIUHICHLICR Ca K Mg Mo S5, X
MIEHICER &M E R ik s, = T e R e
B £ BB R IUTE R AL, X T AN ] 8 28 U
(4 A DA 18 HE B 5 T A= 1 o | 253800 5
SER AT LR VAN o

S 30k

1 The Official Committee of Hygiene Department of the Peo-
ple’ s Republic of China. Pharmacopoeia of the People’ s Re-
public of China ( Fp4E A LA [H 2 #2015 4F, —3#).
Beijing : China Medical Science Press ( H7 [ [ 245 Rl £ H il
#t),2015.253.

2 Gao XM( E2#4) . Science of Chinese Materia Medica. Bei-
jing: China Press of Traditional Chinese Medicine ( H[E H
B= 2 L) ,2007. 186-187.

3 Jing LOE¥) ,Zhang XL(5KPEF) , Guo M (L) et al.
Study on the quality of medicinal materials from different lo-
cations of cultivars. Chin Med Mater (Y 25%1) ,2006,29.
437-439.

4 Liu LS(XIE¥5) , Wu D( 21 ) ,Zhang XL( 5K P§#) . Study
on pharmacognosy of Geniiana officinalis H. Smith. Chin Med
Mater (F125%1) ,2008,31:1635-16383.

5 Yu XH(4BER)  Zhao L(#A%E) ,Li Y(ZEFH) et al. Iden-
tification and content determination of Gentiopicroside in
Gentiana officinalis H. Smith from different areas of Gansu.
Chin J Mod Appl Pharm (" E BRI H 2452%) ,2010,27
504-507.

6 Dong SF(H M), Han LQ (5 3E) , Zhao WX (4 3C
75 ) ,et al. Fuzzy cluster analysis of trace element content and
therapeutic effect in traditional Chinese medicine. J Clin Re-
habil Tissue Eng Res (WEHLN TR SIRKREE),2007,
40.8127-8130.

7 Qin JF(Z23%), Lin XX (HEF ). The research of trace
elements of Chinese medicine in China [I. Trace element:
The core composition of effective drug components of Chinese
medicine. Guangdong Trace Elements Sci (]~ ZHigEICHKF}
%),2010,17(12) ;1-12.

8 Qin JF(ZE{R¥L). The research of trace elements of Chinese

10

11

12

13

14

15

16

19

medicine in China [l[. Trace element:material basis of quan-
tifying property and efficacy of Chinese medicine. Guangdong
Trace Elements Sci(] A ICERF) ,2011,18(1) :1-10.
Qin JF(Z212%5) . The research of trace elements of Chinese
medicine in China V. Essential parameters of quality control
in traditional Chinese medicine. Guangdong Trace Elements
Sei(J7ARMAEITRFIE) ,2011,18(3) :1-20.

Zhou YS( JEIEM) , Zhang XL (5K PG ) , Wang RB (71 5%
jit) ,et al. Comparative study on trace elements in Gentiana
macrophlla and Gentiana officinalis from Gansu. Chin J Inf
Tradit Chin Med (*h2§it5¢ 5 %) ,2008,15(2) :34-35.
Qiang ZZ( 3 IE %) , Wang Y (E#) ,Li CY (L) e
al. Correlation analysis between contents of active ingredients
and trace elements in Hedysari Radix from Gansu province.
Nat Prod Res Dev ( RIRF=HIW9E 577 %) ,2015,27:1801-
1810.

Xiao JP(  4£EE) ,Guo HC(FFAEFR) . Main anthocyanins a-
nalysis of native pigmented potatoes “Jianchuanhong” and
“Zhuanxinwu” of Yunnan province. Nat Prod Res Dev ( KK
PRSI &) ,2012,24:503-506.

Zhao MX (/8 & 5) ,Lv JR( H 428 ) , Guo LP(FE229) et
al. Effects of inorganic elements soil on contents of inorganic
elements and baicalin in Scutellaria. Chin J Exp Tradit Med
Form (v [ 325 5 7] 22 4=4) ,2010,16(9) :103-106.

Gu W(%%1) ,Shen XY ( H{&E) , Zhou JI(JEUEEE) et al.
Distribution characteristics and correlation analysis of inor-
ganic elements in Alismatis Rhizoma and Rhizospheric soils
in different habitats. J Chin Med Mat (h25#4f),2012,35;
1893-1897.

Yu X( F¥&),Zhang WD (5K [B] 45 ) . Research progress of
trace element and vascular dementia. Med J Liaoning (il T
EE2RZ ) ,2012,26:299-301.

Tian ZP( [HAEHE) ,He BP(fif3BF) , Wang XY ( £/l ,
et al. The efficacy of medicine of the Chinese herbal medi-
cine with its a research for containing trace element relating
to progress. Studies Trace Elements Health (11502 5 i
FERFSY) ,2005,25(4) :54-56.

Li SC(Z=5F¥) . Biological effects of inorganic elements in
human body. J Nanchang Coll Edu (7§ & B F i 1R) ,
1999,3.50-54.

Li XA(Z=H1%) ,Duan BZ( B¢, Yan Y (=) et al.
Research progress of trace elements in Chinese herbal medi-
cine in Gentiana. J Anhui Agric Sei (ZHUARE) ,2014,
42.12883-12887.

Wu XXCRFH7) ,Sheng ZH(GERAE) , Wu QF (5I5RL).
Determination of trace elements in Curcumae Radix from six
growing areas and their principal components analysis. Chin

Tradit Patent Med( 1 f%25) ,2015 ,37.370-374.



