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Principal Component Analysis and Cluster Analysis of Inorganic
Elements in Allium chinense from Different
Areas Based on ICP-MS

JIAO Yang', YIN Hai-bo'* , ZHANG Le', LIU Shuang', GUAN Ying', DONG Shuang-shuang’
(1. College of Pharmacy, Liaoning University of Traditional Chinese, Dalian 116600, China;
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[ Abstract] Objective:To study the distribution character of inorganic elements content of Allium chinense
and to provide valuable experimental evidence for the quality evaluation and control of Chinese herbal medicines
Allii macrostemi bulbus. Method: The content of 14 inorganic elements in ten samples of A. chinense was
determined by the means of ICP-MS with the result that fingerprints of inorganic elements were established and the
characteristic elements were evaluated by SPSS cluster analysis and principal component analysis. Result: Four
principal components were extracted from the original data. The principal component analysis results show that Mn,
Cu, Zn, Fe, Ni, Se and Cr may be the characteristic elements in A. chinense; the results of cluster analysis showed
that ten samples could be clustered reasonably into two groups, and there were some differences between red bulb
and white bulb of A. chinense. And the content of inorganic elements of A. chinense is related to the ecological
environment in some degree. Conclusion; The overall quantitative similarity method could be used for the
determination of the inorganic elements in A. chinense; The principal component analysis and cluster analysis could
be perfectly applied in data processing in inorganic elements.
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analysis; cluster analysis
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B3 Allium chinense G. Don N B &R 2 &Y,
HA s Rh 2 A2k —" . £ T
P K VL IR A DL pg b X S — K 24 1 [A) R AY rh
o B, Bk W T (BN A ), 45,
Hok A MR, B W VE  Ks, BART
P AT SRS PR T I N g, D ) e
Z0R MRk AR, W R, 0 SO B A AR N
BEC Bk EESAE R SRR HFRALEY
S Z R AT 25 HIN 8 B9 Ak 27 1 43 5 25 SR A 5% 3% ] L
AP PR BT, B R T 28 0 R R I
JE BT B kR A RN I /A 3R AR A AE T, BB EE
SR A BRI 25 AT S T R

25 AR )R 8 TEHLIC R M AEAE 5 TP 25 16 R VA 9T
BRAEBEVNRR  MASE LR, BA
Wl iy E T . AT R PEIPLEI R B2 5
AT RN LT IR S, 8w 5 H 25 A VL5
B BC &Y, 7 A PR [EAE T, 5 5 YT R PR, U
JE P2 rp R JC R Y B i N g3 A SRR Dy B B b 25 4
FhIEHLIT R AL R 0OC R DA 24 0 1 38 M v 5
AR P M Y R DG MR R B — o B SE B AR . A
SCRF TCP-MS 25 10 H] 7 88 3k TEHLIT &R I BF 58 e, R
FHE A HTIE I E T 10 SO [R] 7= 3l & Sk FF b 14
FRIEMLICER B & &, IF 32 0040 4 H kR0 3R 26 43 iy
XTI S 25 R AT T .
1 NFE5RKG
L1 X 7500a HIH AR & S5 B T R B A
(ICP-MS) (3£ [ Agilent 2~ 7] ) , MDS-6 B4 filt iz 74 fift
ACC 1 B A B A A B A R A | ), Milli2 Q 8 4l
JKAE PR Z& 45 (3 [ Millipore 2\ #] ), Sartorius ALC-
11. 4 B KF ([ Sartorius A7) ) .
L2 R AHER (fegkdl), Maik(=18.2 MQ) .,
Agilent ZJC K IR b5 (Part #5183-4688 ) fy il 17 WK : %
(Mg) B (K) .85 (Ca) il (Cu) A (As) FH(Cd) .
K (Hg) . #i (Pb) (8% (Cr) i (Mn) £k (Fe) | 2
(Ni) B (7Zn) G (Se) ; N FR K (Part # 5183-4680) ;
10 ppt #(Li) HT(Sc) F&E (Ge) F2(Y) A (In) (B
(Bi) J4i& W ( Part # 5184-3566) .,
1.3 Zitf  EkZihr T 2010 4 6 H—8 H 7EFk [
A 7 4 DX o3 0 SR B, 280 v B 2l R 24 A W 2
W28 T I R AR M 38 O AL chinensis , FEAE R A5 £
FETARBE I HAT = CREFEILE 1,
2 HAEEER
2.1 fHAAE R H S KR, i 40 H

*1 BEIAHRRXERFR

No. 7 H b A KRBT
J JURTT AR X AR
2 VG5BT A A K T 3t B %
13 Ty ke 7 3 4 3
J4 W 5 B 1 B o A
5 W) 4 P B 2 Ad A
J6 Rk T H LR
17 ) P TR kX A
8 WAL N AR
19 VY i) 4 B 2 B At
J10 i 3% T AR

PET BAE AR 0.3 o KHIRE, B TIRZE
Ve R VO & M (PTFE) W f g b, M A S mL ¥
TR 5 5 4 A 0 O 5 2L 288 i AT A A N AR R R
MDS-6 {i I 115 % 72 45 1) 45 A 78 7 3 it 30 miin, 737 3L
BE R RN JE B O R HY, R 4K 5 R 9T
HF 3 100 mL w2 BN RRIE W . 25 Hik
FRHFERE M. AR S AR —2 3 7,
2.2 EESSNIT RS

2.2.1 PEERST X E KA T E & T,
TR E SR P N R EHLC R, P, R
R 2 5 i o0 A7 3 0 8 43 B Sk A b i JEPL T R
FRAPHTONSE o MR S 06 405 SR 075 0 o it B A BT
THLIC R,

2.2.2 THLEMME HEWL 3 fhEgnE
(Mg,K,Ca) il 5 F i 42 J& J2 45 % FEHLITC & (Cu, As,
Cd,Hg,Pb) o 55 MK F& S A b 2 e 2 4 i I
BLICZ S 5 1% LA B [ P A % ol ek 70 25 19 26 W05 1k
BRI R B 52 T Cr, Mn, Fe,Ni, Zn, Se %
6 FhEHILE .

2.2.3 PRAEMZLMES AR T (R
R 3K v R R 2 ) IS 0 A TR e BE B P A
JTGE('Li,"Sc,”Ge, Y, " In, " Bi) , AR W FF
W76 2 43 A W e 1 {55 PN A% 06 28 2 b 04 ) 107 1L 19 1L
H R DA bR, W BE R A8 A A, 2 1 A o il 26, 1155 [l
VA5 2 o AR A 5T 2 s e B AEL S
bR oG 28 2 bW o 07 AR 9 AR, 0 BRI 25 A S, A [l
UE1 5 s o A B AR O R L T IS RE S A R
R &E. SRENITRMARMEMLZ, 75590 Mg Y =
1.264X +2.026 X102(r=0. 999 6) ;K.Y =1.745X +
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4.227x10°(r=0.9996);Ca:Y =2.142 x 10 *X + 2.2.4 UM THESHEG KU R LR

0.8539(r=0.999 7);Cu:Y =3.490X +37.69 (r =
0.9961);As: Y =0.562 7X +2.087 (r =0.997 3);
Cd:Y=8.906 x10 °X +4.912 x 10 *(r=1.000 0) ;
Hg:Y = 0.574 0X-1.326 (r = 0.998 8); Pb; V =
0.8095 X + 0.6310 (r = 0.9999); Cr; Y
0.105 4X +0.526 6(r=0.999 9) ;Mn.:Y =1. 077X +
4.472 (r=0.997 7) ;Fe:Y =0.863 9X +3.491 x 10’
(r =0.9998); Ni: ¥ = 1.450X + 8.388 (r
0.9967);7Zn:Y =0.578 7X +9.492(r =0.999 2) ;
Se:¥=9.375x10 "X +1.822 x10 *(r=0.999 7),
FICER AR RE v ¥ =0.99, 454 2010 4F pg (
[ 25 3 ) (R, I vl AT

%2 FAFHELENTESR(1=3)

R FE R T R A AL R D E RS
£ i v N L I T R = R W L B = RS -
ICP-MS I B2 M S5, A3 B R T, XY
AT T B AUAL ARSI RF Dok 1.3 kW, 2,
AW 1014 Lemin ™' 458 PR # R 15.0 L-
min "', FAL IR E 2 C, RAEESE 8.4 mm ] 55 K/
FihE 6, REEHEFLA 1.0 mm, iR HUHEFLAZ 0. 4 mm , £
ST RN 145 mLemin =" 3 Hrit ]/ R 0.1 s,
2.3 AMELFEMSP VTR M E SR K
2.2 g7 Y B Sk O HLOT R & A B Oy ik R AT R,
HH 25 JC 2 B bR 2, 1T 30, BDAS 2R 00 A o 2R A
SELER WK 2,

ng*g

No. Mg K Ca Cr Mn Fe Ni Cu Zn As Se Cd Hg Pb
n 738. 30 8 534.34 247.59 0.35 19.20 68.91 2.63 1.05 26.06 0.00 0.16 0.15 2.04 0. 00
2 586. 71 7 722.67 119.13 0.42 12.47 50.61 0.65 0.00 7.58 0.00 0.15 0.06 1.09 0. 00
13 804. 21 7 159. 82 472. 68 0.43 21.81 68.37 0.94 0.56 15.34 0.00 0.10 0.09 0.83 0. 00
J4 478. 04 9 398. 65 4.81 0.44 14.42 38.48 2.14 1.86 34.83 0.00 0.10 0.22 0.69 0. 00
I5 953.97 13 088.73 175. 42 0.28 47.80 75.62 1.96 0.39 67.78 0.00 0.21 0.34 0.59 0. 00
J6 594. 17 9619.33 467.73 0.59 31.03 48.13 3.25 0.78 29.89 0.00 0.21 0.25 0.47 0. 00
g 1 042.30 13 823.53 1279. 25 0.70 9.69 84.73 1.63 0.28 20.99 0.00 0.25 0.04 0.38 0.00
18 2 389.00 25 431.09 5 349.63 2.49 116.67 987.78 41.41 17.03 181.74 0.19 0.29 1.02 0.37 0.57
J9 1 165.94 13 208. 18 866. 24 0.76 11.60 91.99 4.47 2.60 38.59 0.00 0.16 0.06 0.28 0.47
J10 737. 86 9 574.19 551.23 0.55 19.10 27.83 3.07 0.94 15.70 0.00 0.23 0.19 0.28 0. 00

F-H{E 949.05 11 756.05 953.37 0.70 30.38 154.24 6.21 2.55 43.85 0.02 0.19 0.24 0.70 0.10

Vs Cu,As,Ph #4MRE dh & AT T 1CP-MS {9 K2 JBR (10~ ppu) K& BEBL R O,

2.4 ESLTHLCRIGEOE M AR E
HCREERIF S B W L e 57 B Lot
BT T F L O A S R A il 2
N LR 2 B B Y T R (R I 4 /) 5
PR—E MR E R — B % (Mg, K, Ca 4i/) 100
&% ,Mn %5 /N 10 £%,Ni,Cd, As,Cu,Pb,Hg f K 10 %,
Cr,Se K 100 5,8 5K i 72 I BL Al | 429 0T % 15
Ai/N 10 ) o TR T HOES, AWFSOR 10 A4S & Sk A
i I TEHLIT R & 00 A RIS e —dd , WK 1,

1R B 10 A [) Sk A B A Sl A s b A
BITCR SN AR B A FRIETE o 5 i T 7 A 2
AR, & A T 22 5% 0 X — A i I B FN
BILEY N K >Fe > Cr>7Zn > Se [ #, [ EHN &
K IEHLIT R F8 B0 5 HoAl 25 4 e AL T 2 48 805 Y X
SIRFAE . H3Ah S M e R M FH LW TR S
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Bl BIENTEMEESS

#:CuH 1.02 pg-g',Cd #0.19 pg-g ' .Hg K
0.70 pg-g ', Hrh Hg & ARX 5, 0l fig 5 3 40
AR KR BE B B B0, By AP I A I g Sk vh
As Pb S50 & J@ M FH ML ITER BAEAHIFE (8,9
) hRRA I Y

2.5 FERLsror T SR SPSS 16. 0 R A4 Xf s gt
AR EAL A B, T 8 S A S o A Sk, A 2.3 T
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Fedh (H &SR A BRI 22 508, gt 8 SO R, i
TE A M A A A o 3% 3 ik T 2o
o3 BT W AR i o DR AT A e B R R B0, AR 3 T

MR HES 1 FIEE 2 A~ FRF, BrAal LiAA Mn, Cu,
Zn,Fe Ni,Se, Cr J& &3k iRFE THLICE .
£33 ERHBETFEMEHER

DL BB 2219 90. 563% 1Y 53k ok A w4 AT, EY o HEAE A JETRES B TER
B —A~ 4 PR A fig e 1 iR 00 $5od 19 90. 563 % 1 5. 066 38.969 38. 969
P B3 PR 28 fer B (R 4) WAL BS — A 2 3.064 23.571 62. 539
WTFEMHHE Cr 5FIEHH%, 5 Fe,Ni,Se, Cu 1FAH 3 2. 086 16. 049 78. 589
K, 5 Mn AL AN FERFEHES Mn,Zn & 4 1.557 11.974 90. 563
JETEARK, 5 Se 1EAH G K2 B )5 22 62.539% (1) 5T
x4 EHSEAFHETERE
EWS Mg K Ca Cr Mn Fe Ni Cu Zn Se cd He Pb
1 0.841  0.792  0.822  0.830 -0.266 0.640 0.621  0.491  0.211  0.399 -0.364 -0.554  0.786

2 0. 164 0.458 -0.251 -0.371 0.899 0.093

0.241 -0.016 0.912 0.335

0.876 -0.190 -0.076

2.6 RAEIrMr R SPSS 16.0 B4 1 3R 38
SrHTREREXE 10 SRR AR BEAT R M AT A LR
MARGEELEIIN Q LKL 10 MR 14 IR
TR N RIS, AT 2 AR SR —
%351 1,2,3,455,6,7,9,10 78 RIAY LAt 1 F40
IrN 2 AN LRI 2,

|

B2 ELBRER

R aE R R, AR 7 H B &Sk e ALl o
R S HAERKEAE ~EWKR,1,2,3,4
SRES L BR 1 SRR B R AN, Ay 3 R BT R
B R —2 M0 5,6,7,9,10 Sk 5l X g 2 R B
RAH—FK, =L 5,6,7,9,10 SHHAEK
PTG SR AR A AP Y b, A K 1) A
JIES B ¥ 22 it I 7 O s, G R AR 52,3 ,4 SRR
AR IR R B b, SR X B 5 3 A FRATT 43 i A
AR R RE A 5 BT R AR B RE S R T, R A
TR A S TEAL T R By R R T B R 4R A AR
a1 ER SR 22 AR X Sk AR K 1) R
JIE, 7l Ak B S A oA B Ak — 5 B BRI AR o
3 itit54&R

MR 2 W] LU &k & TCHLC R -1 & S %
o B (9 BT /5 6 A7 A MK 2 K (1,18 x 10" pg -
g '),Ca (9.53 x102 pg-g-1),Mg(9.49 x10* pg-
g '), Fe(1.54 x10° wg-g™'),Zn (43.85 pg-g '),

CASE o
Label Num

10 15 20 25

1

DHNBLWOGNJO o

Mn(30.38 wg-g '), Hl K>Ca>Mg>Fe>Zn>Mn,

TERAE G 3k Y RE b, BB Sk B XA R A 2
gro Hor 8 SHE SR B WAL, HL i 2K 3R K Sy o
O, CoMEARRL) = B A o 1 e 1 4b 26, o
HESA K, T TR R gk 5 B TES =
SO0 22 5k, A FRIR ARG [F IR 2K 5
BT A5 B — 2R 52, % L Sk A3 SR O — 2, 8
SRR O R Sk S SRR R R G, R
M B S A E LR REAZRN, AT TE—E
T AR IE T CFr 8 A 50) 45 SCHR N R o) B3 Sk 78
PERL B AN TR] o E— 2D B 2.5 3R R AT 80 o
B i B ) o, H e A B Sk I SR e
AR H KRS R T AFE M5 OF) L LR Z
] % 5 25 5, A R E— 2Bk .

B T E Sk TTALIT R 8 &= o Tk iR
fit 7 B TCALIC R O i D E Y E R RN L Ot 258
HiE IR ABIE ST S 4 1 A 5 O 7 A ) Sk R
THLIC R 8 803 . FE AT 7 Hr 45 ] R W M, Cu,
Zn,Fe Ni,Se,Cr /& i 3k (R AE TTHLIC R .

AR AR TCHLOT R 1Y & i KT B R 4R
AORE A o 3K R & Sk R AR By, 52t GAP 42 it —E 1Y
2%,
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HPLC %€ Se~T AL R AT 25 1 KT BB i) 5 &

FERET,FE
(15 7 25 AR IS BT, 61 255086)

[(WE] BB H# 7 DS RO AR [ S A L AT 258 e F 10 RAF R &R Tk, ik AN Inersil
ODS-SP(4. 6 mm x 150 mm,5 pm) , ¥ 240 2% -70B6 B 6 B, 4 0 35 4 230 nm, i3 1.0 mL-min ™', 258 : AJZH117E0. 494 4 ~
12.36 pg (r=1)ERMEXRRL, T RIAS 98.77% ,RSD 2. 1% ; HoF 1 7E 0. 492 2 ~12.305 pg (r=0.999 9) kM LR R
I, S M 2 101. 64% ,RSD 1. 9% ; £+ £ 3 7£0. 260 2 ~ 6.505 g, (r=0.999 9) £ 1 )¢ & B 47, 3 | it Z 100. 92% , RSD
1.7% o €58 Jryk il Yo 552 Mg, 7T A F 56 AT AL i o i P
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Determination of Paeoniflorin, Geniposide
and Paeonol in Chaishao Pills by HPLC

MENG Xian-bo" , ZHENG Hui
(Zibo Institute for Drug Control, Zibo 255086, China)

[ Abstract] Objective: To establish an HPLC method for the simultaneous determination of paeoniflorin,
geniposide and paeonol in Chaishao Pills. Method: Paeoniflorin, geniposide and paeonol were separated on Inertsil
ODS-SP (4.6 mm x 150 mm, 5 wm) column and detected at 230 nm. The mobile phase was acetonitrile-water with
gradient elution. The flow rate was 1. 0 mL-min ~'. Result: Paeoniflorin, geniposide and paeonol were linear within
the range of 0.494 4-12.36 wg (r=1), 0.4922-12.305 pg (r =0.999 9) and 0.260 2-6.505 pg, (r =
0.999 9) respectively. The average recovery was 98.77% (2.1% ), 101.64% (1.9% ) and 100.92%
(1.7% ). Conclusion: The method is simple, reproducible, and it can be used for the quality control of Chaishao
pills.

[ Key words] Chaishao pills; paeoniflorin; geniposide; paeonol; determination; HPLC
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