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chemometrics Analysis2 {tefAo] S8 vIF 4 AHE Tl A 924x) wde sPeae =
AT B7)9F EYAIRE 24 HNO:9F Hy0, 1831 HNOs9} HCIE 718l microwave oven
& AFE3t] WA ST ICP-AESE AHE3te 87]ek #4718 Auid EY o Bo ke v
4 JES2E Mg, AL K, Ca, Ti, Mn, Fe, Cu, Zn, and Ba o] Q1o -1 & Als} Fe 18]1 Zn
3} Tie] ¥FO2 PCAS} pattern recognitiong ©]8-3}od 2z} A9l 7)o} EYTre] AANES A
HES T 2 A% Jidt B7isk B34 #3718 PCA hHog U4kx] @do] shsstgen 7,
A, A, a2 FA FuUlLt #7198 A wEol sMEEigh

Abstract : We have investigated the trace amount in an oriental medicine in order to determine the
geographical origin by using inductively coupled plasma-atomic emission spectrometry(ICP- AES) and
chemometric anlysis with principal component analysis(PCA) and pattern recognition. Astragali Radix from
several agricultural places in Korea was selected as an example of the oriental medicine and analyzed by
ICP-AES. The dried Astragali Radix sample was treated with HNOs; and H;O., then digested using
microwave oven. Elements such as Mg, Al, K, Ca, Ti, Mn, Fe, Cu, Zn, and Ba with different
concentrations were found and used for the identification of the origin of agricutture places. Especially, the
concentration of Al, Fe, Zn, and Ti were employed to investigate the relationship between Astragali Radix
and the agricultural places by PCA and pattern recognition. We have made a program that is based on
chemometrics in analytical spectroscopy. The results of the chemometrics analysis indicated that a
distinction among Yechon and Chechon, Chungson, Kurye and Chinese Astragali Radix could be made.
We believe that principal component analysis(PCA) and pattern recognition is a valuable tool to identify
the origin of Astragali Radix in terms of the agricultural place.
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Table 19} )3t F2p=ule] powers 2518 &
%3 g47tE] EFdY AS 1000 WE FEZ 3%
W 1 9] Holg&d ERESE 1300WE Fuk A
Yol ALEF AAFFSE Mirea Scientific Corp.of] 4]
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IAFHTE FA3t] ARREI o ojuf AMS-F 100
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o} A9 92 Perkin Elmer autosampler AS-90
Plus& AMS-3}4TH

Table 1. Operating parameters for ICP-AES

ICP-AES
Model : Optima 3000 DV, Perkin-Elmer, U. S. A
Frequency : 40MHz, free-running
Power : 1000, 1300 W
15 L/min
Auxiliary gas flows : 0.5 L/min
Nebulizer gas flows : 0.8 Limin
Sample uptake rate : 1 mL/min
Microwave Sample Digestion System
Model : Anton Paar GmbH, Austria

Plasma gas flows :

2.1.2. ICP-AESS| #A9} npEME
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=3
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Table 2. Wavelength of each element used in ICP-AES

Element Wavelength(nm) Element Wavelength(nm)

Mg 279.6 Fe 260.0
Ti 3373 Co 2314

396.2 Ni 2316
K 766.5 Cu 324.8

4227 Zn 2139
Cr 267.7 Cd 226.5
Mn 257.6 Ba 413.1

213 Az 7 3 A

AR AT BEA oF4d] o3 AuiE 3] B
gle} FE AHA gibd B4 2 5rlEz
oA AulE Hr)¥e] 281 FdE AMFE ZA
& oiirel ATl o3 AquiE Fr|HelE 7Yt
of AREET EdS Azbel Al FriolA 23]
24 2olM 3m Ao FHAGE mAguit FQE
£ A3 g JheuAA ol ZUEY EYE 30em
Zol2 N3G} 200mesh?] standard testing sieveZ
75ime] YA 272 12A) dHE B dA A
Fign FE77IAE AN REFeld. F=
A vl A AU A FebgelA 79)Ely
AHG-3FRATH

2.1.4. AE FXz|,

g719} E%E 110CE vacuum dry ovendl] 2447}
AZAA e 23 e 2zd YNEE
3& 2 ApEE EEtd Al 04gE 0.1mg7hA] 3
&3] ¢lojA microwave oven®] TFM-linere] o ztz}
o] FAE £33 A A8el 35 % HNO:9H 30%
HO, & 718t #3319t Austria, Anton PaarA}e]
microwaveE AHE§F B3 212 pulp WS Meste
100Well &) 5%, 600WollA] 15E 12]11 0 W(2olA]
Wzhel A 158 F 35§02 Fo 7] Rl A3
& 23 U0 FU EFANEE HAAEE F
A B4+ & 75um 200mesh?] standard testing sieveS A}
3o Y44 A71E 127 Itk EYAIE 04gol
35% HNO; 4mi¢} 30%HCI 1mlE 713t microwave
oven® & E-3|Ficl. Microwave oven®] F3 ZAL
400Woll A 6%, 900WollA] 108 22]3 0 W(A-d)A
Yzholl A 15% & 31%-2] sediment W& Ag3lch



314 R ERCE RN

3. st ¥ 1@

AH, AH, A, 7 22 FHF B9 A4,
AH, A AGA AF AT EFY Fred 2
T 1% vigrellen] 7 x9e] §r)9 E¢e 2 2
FAet Wzo]l 234 Rtk 53] FI44 Fe &
Jozw AWo] rFdHth EFE o H, A, 18
3 M) S AuiA EF AES AFst AP
Aok PCA HE& AuiA7F & V|9 718 AR
F 5T 7HE (WA digstd gd4ez {fr3iy
el Ale oz AuiA o] 4d #AE AA &
Zr}, vz} 2 pattern recognition F3 7|RHOZ
olZfe] A& o]83te] ICP-AESOIA A&z A9
%71 2 B9 FIE QEY FZE uiddtd ¥
goz ANyt Azg Hnd 4 A AP

d,k=‘/ DI P U0 L — )
PCL; = 07S1AL + 0.660A2: .o @
PC2i = 066041 + OTSIA: oo 3

AN de i A9 k AHe] AE JehlH j
#e A2 © viF 7% ¥94F 39 el Ay &
i AY 8719 j 94 %g gugith or|M LA
di 3oz o) thy3dle] PCL 2 PC gk Aol
Z47) O AAENY 3¢ @E dg F Utk o)y
T HolM f=EHE ARHE AR AP 2oy
o8 AAste g aZE JUr) ICP-AESH| o
3 dolx U9t EY £ol FRE FUIE AHES
B4 Table 3, 40] YR} 1o o]y A ¥ wHE
st A& FHyxolthk Table 2004 Xy ulel Zo)
B4 A2E FAE Y4 Ca, Mg, K £X42 &
< %9 FEE Byon nF dhBE Fe, Zn, Al
Cu, Mn £4E B9} 1 9] Al Ti, Bax AuiA E
Yol ¥ FEE HA 94% HEHUL orjelM
AlE} Fed A9d & AHEH 4t 8719 35
A g7le] TEHNFE B 4 Utk oF PCAHo
thelsld BE Fig. 1614 B kel ol A e &
of 4@t 17 T4 vy 27 =it &
Zlojck. vix|gt 33E FuUg BY] FFIAE S}
2o olE velle A, AH, oMo 3w #
olth. Als} Fedl A% #AE AR vehl F=

A8y ol g™

Table 3. Results obtained by ICP-AES analysis of
Astragali Radix

Analyte concentration (yg/mL)

Origin
Yechon  Checon Chungson  Kurye  Chinese
El

Mg 73515 9108 107402) 125302) 113502)
Al FISQD 40512 213 61213 151(14)
K 307015 291(08) Saturated Saturated Saturated
Ca  1285009) 9765(12) 1054.5(16) 10967(08) 1185(09)
Ti 1916 0708 ND'  LI09) 5409
Mn ND 6312 134(53) 10708) 2420)
Fe 37321 37608 3309 50307 174505
Cu 6.3(1.5) 62(1.4) 44(23) 43019 56(.8)
Zn  92ALE) 48607) 7208) IO 1554
Ba  6340) ND  ND ND  ND

*mean (RSD in %)

TND{not detected) stands for the concentration that is less
than the limit of detection.

Table 4. Results obtained by ICP-AES analysis of

soil
Analyte concenu'atim'(ﬂg/nﬂ‘)
Origin
Yechon Checon Chungson
Elements

Mg 2503.3(0.5) 3270(0.3) 2004(0.3)
Ti 508.3(1.1) 464.6(0.5) 296.6(0.9)
Cr 6.94(3.0) 35.48(0.9) 30.6(0.7)
Mn 593.4(0.9) 1782(0.3) 625.2(0.6)
Fe 18883.3(1.0) 17220(0.2) 20420(0.3)
Co 121.96(0.4) 107.38(0.4) 111(0.7)
Ni 1.1985(4.0) 19.54(1.3) 20.32(1.4)
Cu 14.71(3.0) 67.3(1.1) 28.74(1.4)
Zn 117(0.4) 127.8(0.5) 50.18(0.9)
Cd 9.178(1.0) 5.046(0.1) 4.776(2.8)
Ba 166.1(1.0) 122(0.5) 110.4(0.8)

*mean (RSD in %)

pattern recognition ©. 2 A4FS}H Fig. 29} o] YERd
ok @t AHY Azt 7P 7 o FelA
kA Ao Azt 7Ha Al 7k Bl )
o Ayt 28 ¥ AL Yehlin 7HE X3 7
gl FE4 719 A=zt wig A ez BHoF
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Figure 1. PCA analysis for Astragali Radix’s ICP-AES
data at five different agricultural places.
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Figure 2. Dendogram using Fe-Ai data.
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Figure 3. PCA for soil’s ICP-AES data at three different
agricultural places.
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Figure 4. Dendogram using Zn-Ti data.
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Figure 5. Original agricultural places of Astragali Radix

in Korea.
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