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F S T 2 2 1 Leeman ICP-AES CF) 2 2y

Fz1
Table 1

i) HLJERORE 5 45 B0 AR B RGO ME o AT
% Fe. Mg. Cd. Co. Cr. Cu. Mn. Ni. Pb. Zn.
Srv Ba. Tiv V. WI#3%dRH SPSS16.0 AT AH
KNEAIHT o FES AR BE K HE S TR JH R 2% PR B 1
BRA 7 RS 5 58

2 HR5WR

WESTIEPME TR S HHHE

R 2 LU LI LA H IR TR P
TERUKTRE AR ToREY S, HhEhy
LT

2.1

MR EREREREE

Accuracy and precision of measuring method

JLH GBWO07406 £ {H GBW07406 Il RE 13505 RSD WEILH RSD
(mg/kg) (mg/kg) (%) (%) (%)
Fe 21720 22956.000 5.69 0.50 1.64
Mg 1560 1607.440 3.04 0.66 1.63
cd 0.13 0.139 6.92 6.98 7.78
Co 7.6 7.733 1.75 4.23 8.10
Cr 75 80.000 6.67 1.08 0.80
Cu 390 387.030 -0.76 2.17 2.70
Mn 1450 1397.970 -3.59 1.08 1.71
Ni 53 55.230 421 1.17 1.02
Pb 314 316.977 0.95 0.69 0.69
Zn 97 103.234 6.43 0.41 0.87
Sr 39 37.542 -3.74 4.95 5.70
Ba 118 121.262 2.76 121 0.98
Ti 4390 4179.987 -4.78 0.98 1.72
v 130 141.000 8.46 0.24 0.15

*2 WEERBLIAINELRTTEHNZES FELIEETEME (mgkg) (n=62)

Table 2 Mean concentrations of trace elements in Kaempferia galangal L. and root soil, and background soil value of trace elements in Guangdong Province

JCE Mg Mn Ba Zn Fe Cu Sr
WA 488.79 63.41 6.77 8.22 7.83 0.72 0.62
HRAER L 2644.38 245.07 350.86 53.59 19377.17 29.90 8.14
IREESE (AR 1700.00 279.00 213.00 4730 24 200.00 17 26
LR Ni Pb A Cr Ti cd Co
WEh g 0.52 0.48 0.26 0.17 0.092 <0.01 <0.01
A L rp 13.38 25.00 140.63 69.25 2 646.29 <0.01 6.24
JUARAERME (AR 14.40 36.00 65.3 50.5 2900 0.056 7.0

® 2 fouEaEh SRR, TS
b e R A B RS Mg, 1 Mg 78t
EEAN B TR, JF HmiE e TR TR R

{g; H¥h Mn. Zn. Fe. Cu. Sr. V %, #EYEL
TP EESR . WESEEPSANICESTEER
R b B FEARML AR s, Xt TR &
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FHM R Ak R
BAC = Px/Sx
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£33 WENIREPERETERERETHE n=62)

Table 3 Mean biological absorption coefficient of trace elements in Kaempferia galangal L.

JCH BAC JCH BAC T BAC
Mn 0.258 7 Ni 0.0389 Fe 0.000 4
Mg 0.184 8 Ba 0.0193 Ti ~0.000 0
Zn 0.153 4 Cu 0.024 1 Co ~0.000 0
Sr 0.076 2 Cr 0.002 5 cd ~0.000 0
Pb 0.0192 Y% 0.001 8

I ZE0F T3 & s R MRICR ECTE (R 3D
MLLEH, #oREMRIR RS ZESER, K Mn 7o
R REE R R, 18] 25.87%; Tiv Co. Cd
IR R BN, AR 0,

F AT 5T b 2268 70 F2 OBCRE B 118 DR /N B IR AL %
Hor g 3 AP OREFIRIIICE (BAC=0.1);
@RI T (0.01<BAC<0.1); @MLK
JGE (BAC<0.01). MRAGLLEJRN], ZHhX yb225m 2y
WG % AMn. Mg, Zn; WSRO JC £ 4 Sy
Pb. Ni. Ba. Cu; T553EHIMICEACr. V. Fe. Tis
Co. Cd.

W R AL Bk T e R TR MR . 3
Nt SOAZTCEAE DI I E B S — M, Wk
REIEKIMNICE, A1 A 3 Bk PR i 41
gy, HHAERNTIORD, (HE, sl KT
vy 3 S N e R e R = NS 25 U T
FbfnFe st & .

2.3 WESRMPIIEPEZHMETEELMES

4 L U TR AT, PTG,

WEPEITTET B AA REMCE, XHPITER
Cu. Fe. Zn )5 Mg BB E A CE, FHCRE
3514 0.531. 0.455. 0.501 (p<<0.01); JL# Cu. Fe.
Zn. Cd 5FHETCHE Mn BATHR A, AHOCRECY
0.500. 0.357. 0.595. 0.539 (p<<0.01); JCZE Fe 5 Cu
I AT BB A OCHE, AHOCRECR 0.284 (p<<0.05).
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0.500. 0.500. 0.688. 0.542 (p<<0.01); JG% Cu. Fe.
Zn. Cd Z[a) HAT BE AN (p<<0.05).
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Table 4 Correlation coefficients of trace element contents in Kaempferia galangal L.
Cd Co Cr Cu Fe Mg Mn Ni Pb Ba Sr Ti A% Zn
Cd 1
Co  0.909** 1
Cr  0.564%*  0.647** 1
Cu  0.860%* 0.814**  0.524** 1
Fe 0.185 0.210 0.026 0.284* 1
Mg 0477%%  0.523**  0.387**  0.531** 0.455%* 1
Mn 0.539**  0.481**  0.302*  0.500%* 0.357** 0.382%* 1
Ni 0.018 -0.103 -0.208 0.046 0.055 -0.148 0.366** 1
Pb -0.212 -0.254*  -0.306% -0.140 -0.029 -0.007 0.139 0.010 1
Ba 0.179 0.226 0.095 0.120 -0.107 0.055 0.008 -0.061 -0.202 1
Sr o -0.426%*% -0.439** -0.516%* -0.320* 0.083 -0.197 -0.044  0.457**  0.195 -0.053 1
Ti  -0.139 -0.087 0.038 -0.091  0.417%* 0.198 -0.036  -0.403**  0.008 -0.014 -0.076 1
Vo 0.824%*%  0.845%*  0.804**  (.774** 0.043 0.458**  (0.393** -0.172 -0.319* 0.156 -0.552**  -0.135 1
Zn  0.644** 0.577**  0.286*  0.777** 0351** 0.501** 0.595%*  0.283* -0.024 -0.017 0.089 -0.044  0.478%* 1
e o fRERAE p<<0.01 KT, * MREAE p<0.05 KT EFE, - BRABHEEKT, FH.
5 IRMLPEHETEIEXY
Table 5 Correlation coefficients of trace element contents in soils
Cd Co Cr Cu Fe Mg Mn Ni Pb Ba Sr Ti v Zn
Cd 1
Co 0.520** 1
Cr -0.040 0.047 1
Cu  0.498** 0.376%* 0.135 1
Fe  0.326%  0.411*%* 0.207 0.302* 1
Mg 0.542**  0.599**  0.204  0.500*%*  0.500%* 1
Mn  -0.040 0.047 1.000**  0.135 0.207 0.204 1
Ni 0.051 0.263 0.237 0.104 0.225 0.428** 0.237 1
Pb -0.081 -0.332%* 0.117 0.059 -0.098 -0.152 0.117 0.007 1
Ba -0.158 -0.042 0.076 -0.235 0.198 0.048 0.076 0.451** -0.168 1
Sr -.192 0.031 0.020 -0.298*  -0.129 0.133 0.020 0.244 -0.006 0.112 1
Ti 0.047 0.178  0.428**  0.519** 0.536** 0.540** 0.428** 0.438**  0.199 0.113 0.074 1
\% -0.189 -0.280 0.159 0.079 -0.064 0.060 0.159  0.636**  0.140 0.333* 0.125  0.408%** 1
Zn 0.277 0.373* 0.210 0.484**  0.352*  (0.688** 0.210 0.283 -0.246 0.069 0.003 0.495%* 0.229 1
Fz6 WESITIEPLMITERAMERXSE
Table 6 Correlation coefficients between trace element contents in soils and in Kaempferia galangal L.
Zn Ti Cr Mn Ni Ba
Zn 0.326* - 0.336* 0.336* 0.301* -
Cu 0.339* - - - - -
Fe - - - - - 0.588**
Ni - 0.491%* 0.377%* 0.377%* - -
Ba - - - - -0.306* -
Sr - - - - - 0.358%*

e ATAVZILHR, ST IIR.
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*1 BHETEWMER

Table 7 Determination table of characteristic elements

e B LEES LR
WP 0.3 Mg (100/30*). Mn (90/27)+ Zn (80/24). Fe (70/21). Cu (65/19.5). Sr (60/18)
Tagp R 0.1 V (100/10). Cu (90/9). Mg (80/8)+ Mn (70/7). Ni (60/6)

Sy A K 0.2 Zn (100/20)~ Mn (90/18)+ Ni (80/16). Cr (75/15) Sr (70/14). Fe (65/13). Ti (60/12)
UTIES 3 0.4 Mn (100/40). Mg (90/36) Zn (80/32) Pb (75/30). Sr (70/28). Cu (65/26). Ni (60/24)
FEIETCHR 1.0 Mn (92%*), Zn (76). Mg (74). Sr (60). Cu (54.5), Ni (46). Fe (34)
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Characteristic Elements of Kaempferia Galanga L. from Yangchun in Guangdong Province

LIU Hui, CHANG Xiang-yang, FU Shan-ming, CHEN Nan, ZHAO Xiao-feng, ZHANG Hong-ying

(School of Environmental Science & Engineering, Guangzhou University, Guangzhou 510006, China)

Abstract: The characteristic elements and their assembly of plant can indicate the effect of special geochemical environment on the local
plant. In this paper fourteen trace elements in soil and Kaempferia Galangal L samples were measured to explore the feasibility of characteristic
elements as the fingerprinting marker of products of origin in Shuangjiao of Yangchun region. The results showed that: there was a significant
correlation between the contents of trace elements in soil and in plant; the absorptive capacities of Kaempferia Galangal L. to trace elements were
different; Mg, Mn, Zn, Sb, Fe, Cu and Sr were the characteristic elements of Kaempferia Galangal L. by weight analysis. Effect of regional
geochemical background on the products of origin should be further explored.

Key words:  Products of origin, Characteristic element, Kaempferia galangal L., Yangchun in Guangdong
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