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ICP-OES | %€ S AN F AL i 21 fpot &Y

SHH AEB OFER SEE cohEm WEEe’ 3 #
a( R B 14 b i SR A M TS I 75 8 T R R (A R T R S SRR BT TR 23 5 810001)
b FEBEREF AR JbEH ARSI X R 19 5 100049)
(EHEEAEW M ALY PEFH 810001)

K FH A 8 AR e B A S B AR R OBIE VR (1CP-OES) M & T W25 M 5 i A =35 A
Ca,Mg,Fe,Zn,Cu %521 MGEMEE. ERRMH, FIOE LML R R, KL RE - =0. 9980; Indx B
£ 96. 4% —103.1% Z [8], RSD< 4.70% . S MR Fh A SRERZ U3 M TR T BN
Ca> Mg> Fe. REMALAKIMN S, JLE Cr, Zn, Cu, T1,Sh M Cd ZEF 7 h & EH%; Ca, Mg, Sr, Ni, Mo, Li
AP FEM & B % Fe, Mn, V AT i WIZE MR & i e, Co T3 RAEAR ARt o SR80 45 S ATy B i v T
TICE G H A AR RARAE— 8 R AR A

LhT; JCER; TR AR, HUEE G S B AR R AR

:0657. 31 ‘A : 1004-8138(2012) 03-1842-06

1 55

L[ Iris lactea Pall. var. chinensis( Fisch. ) Koidz] N EF}(Iridaceae) & J& (Iris Linn.) %5
PR, S T T2 A T AR LR N2, AR i T, B L i R R 2
DR s S HEARE, o e BRI T AT S A RN, AR RV SOV 2 A G 4
P S AR BT NZ, AT AAA I, BRIl HR T 36 MRS, RV, R0 7 o AT DA 2
B B BOAS [FIRB AL By — € 25 RIS

2 AL 22 10y S AR 2 LR Rk A I R, IX SRR e R 5 2B 7 7 s
BT 2 AR S R R RS R AR 1 Aok O TR o R N A B AR R E VIR
T3 Bl S5 T (RARGE, DRI TN RE F 24 4 r ) Sl o R S R T 21 255 2B 5 T A R
B A R T T2 R T AN ) AL i TR R RS, O TR RW T A [F]
FEFTS REETC R Z S, N W R Je R S L2 RRR] (50 R 4R A — eI B s, A0 5 AN [
AR TR 21 bR SRS R EEAT T E

LB G S5 B TR OB TERE (ICP-O ES) A2 —Fh PUd A3 R 22 70 3K (A I B A 7 32, B
AT B 487, HER BELT | A EE B e S0 L, 3 APoR CAE Hh 24 e e 3R T A9 80 )2 A o RS
K FCBEH R FE R, ICP-OES X By AR AL 21 P Gl Te 310 & B3 AT 1l e, 45580 &,
Nt DI XS TEE 5 5 1 % AL 2530 2 18] 9% AR R it 17— 58 AOR IRAE
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2 R L
2.1

Optima 7000DV RIHEEORE &35 B 1 AN G AX( € [ Perkin Elmer 24 &) ; CEM B il 74X
(KR CEM A7) ; VB20 AR E (52 [ Lab Tech 27]) o

21 Fh CE IR B AT 100me/ L (B 5 RG34 5 Rt B BF 70 oLy 5 4k 8 L TR 0 i 2
IR gt i K N Z IR E BT K.

SRS P RPRER 7 W X, SRR 22 Rt B b SR A B TURT A A0 BT B3 S N
FERNE EJE D 8| Iris lactea Pall. var. chinensis( Fisch. ) Koidz]
2.2

&

F SRR 2 S5 B AR B A R R ARG A B/ : 151/ min; S B/ 0. 2L/ min; 5
A6 B 0. 8L/ min; S HTh Z: 1300W; 5502555 : 0. 8L/ min; 5 H48% % /7: 315k Pas
2.3

a3 By AR AR R Al K BE, BT, BT 40 CE IR A B i 2 E L, R A LR
tE, ik 80 H i, & . HEMFREUEESL 0. 4000 ¢, B T JHMEEF, 2 5 I 2mL ¥ HCL 2mL &
HNOs Fl ImL & HF, IS5 258, BN A . S EE m TAERCR, SRIEFES 58 29 A, Bkl
AT A G PR g b i e AR A G, R IERR R Y R, ARG SR BT = BT R 5V,
HARTH R TAE AR IR 1o NG, B8 AR WEON A B 256 B P 4k SR A IR, PR R, H 1%
HNOs ¥ W€ BE 50mL, &=, 70,

1
BB (W) (T i 18] ( min)
1 1600 120 2
1600 160 3
3 1600 180 15

2.4

HETF T BOIR & b A 2 78 W 040, 25.0. 504 1. 00.2. 00~ 3. 00mL T 100mL HEIMET, H 1%
HNOs € 2%, BCRAHRL 1 2R AR 1 34T e 2R IR i, 25 SRR 2. 78 AR B9 B B A, AH
X 280 =0. 9980, 4 PEX BB LT,

2
Ve S p e UiES i TLR MR HIRARE Ve AT MRARK
Ca  y= 610300x 0. 9986 Ni  y= 139100x 0.9994 Pb  y=23610x 0.9995
Mg y= 1192000« 0.9993 Sr y= 78790000x 0. 9998 Tl y= 5796 0.9995
Fe  y= 614100x 0.9984 A y= 295300x 0.9991 Sb y= 8545x 0.9996
Cr y= 84540y 0.9994 Mo  y= 496304 0.9992 Cd  y= 458000y 0.9994
Zn  y= 73520x 0.9996 Co  y= 272200x 0. 9986 Be  y= 18170000x 0.9989
Cu  y= 1890000x 0.9999 Ti  y= 3533000x 0.9991 As  y= 6015x 0.9992
Mn  y= 1228000y 0. 9996 Li  y= 721200004 0. 9980 Se  y= 4151y 0. 9996

2.5

6 5 HF KR I EETE 5 Rt BRA 7 0 5 9N 5 0. A ICP-OES ¥ i7 76
ST, 576 B4 LAY i 2 2R S A, BB BRI 2 31 B ET A 08 Bt 7
76 52 TR FET 91 Sk P e SR T 23 St (P S T
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LR R P S ATAB0 LU PR BT R e U 3R AR P B AR e 1 PR 76 Tl 3,
Zn [ BRBER 213. 9 FIRR L 202. 6 43 52 F] Cu 213.9 F1202. 5 T4, ik B iR %, BHik 7n
[R5 HT S 206. 2 A Tl 28 45 508 ST SIS R 00 MR s ik S0 R 3R, A 91286 i T 5 9%
TR AT KA 3 FR

3 ( nm)
TLE VRIS TLE ES TLE WK
Ca 317.9 Ni 21.7 Pb 220. 4
Mg 285.2 Sr 407. 8 Tl 190. 8
Fe 238.2 v 292.5 Sh 206. 8
Cr 205.6 Mo 202.0 cd 228. 8
Zn 206. 2 Co 28.6 Be 313. 1
Cu 324.8 Ti 334.9 As 193.7
Mn 259. 4 Li 670. 8 Se 196.0
3 #X 51t
3.1

TEART IR ST, RHRE S I VRO B30 47 11 UGIE , BA 3S VETHEL AR 7 i & J0 38 AR HY
PR, 45 RN 4 B o W& 4 WTBLE Y, A7 b S T R FREIAK T 0. 0090mg/ kg, 7550
B 3K

4 (mg/ kg, n= 11)
TLER o i PR TR ot R TR xR
Ca 0. 0040 Ni 0.0010 Pb 0. 0060
Mg 0. 0040 Sr 0. 0004 Tl 0. 0090
Fe 0. 0020 V 0. 0020 Sh 0. 0070
Cr 0.0010 Mo 0. 0020 Cd 0. 0004
Zn 0.0010 Co 0. 0004 Be 0. 0004
Cu 0. 0004 Ti 0. 0004 As 0. 0090
Mn 0. 0004 Li 0. 0004 Se 0. 0020

3.2

N IRE A GG v AT SR, T BTIEE U5 200 ST AR AR 21 bt 3R HHT b i se 5, S AT
SE 3, USRI H BT ETH SRR R, 25 R U1K 5 o o ATUUE HY, B4 0 3R 00 A (|l 2535 78
96. 4% UL L, W% 5 IR BT

5 (n=3)
xR R MBWEN Eick || . AR MR WEIEE FkE
N (mg/ kg) (mg/ kg) (mg/ kg) (%) A (mg/ kg) (mg/ kg) (mg/kg) (%)

Ca 11660. 00 38.00 11697. 92 99.8 Co 0.78 0.34 1. 13 97.4
Mg 3248. 00 30. 01 3278.37 101.2 Ti 56. 10 33.36 90. 37 102.7
Fe 1738. 00 34.29 1771.95 99.0 Li 5.55 2. 60 8.18 99.2
Cr 31.07 33. 64 64.91 100. 5 Pb 4.46 3.30 7.75 98.5
Zn 31.98 36.20 69. 32 103. 1 Tl 1.92 3. 10 4.96 98.6
Cu 14.70 31.03 45.61 99.6 Sh 0.74 0.35 1.04 99. 4
Mn 117.70 31.51 148. 33 97.2 Cd 0.17 0. 36 0.55 96. 6
Ni 8.98 3.29 12.23 98. 1 Be -0.25 0.33 0.02 96. 4
Sr 109. 40 33.24 143. 44 102. 4 As - 1.69 0.31 -1.39 99.6

v 5.56 3.35 8. 89 98.1 Se - 0.38 0.31 - 0.09 98.9
Mo 1.09 3.73 4. 80 99.3
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3.3
X Rl —3 BE A AT 3 PAT M , vk S ARXS ARiE 22 (B RSD) , A s [ I5E 25258 WK 6.
M 6 7] LA i, Eyi - i RIAR S5 AN A A R S A B IR B0 3R Ca M Mg; flE

TG FesZnCu-Mn 1 Cr S5 fEIX B AR KB AF1E; Se 75 Sl 15 FBALF IR H, Co RAER

il A TR As Be' TR DI & B AL P AR A s Py Cd T RS U T B S SRR a8

B o B A BRSNS, EIC &K CraZn«Cu T1.Sh 1 Cd A T &8 %% ; CaM g.Sr.

Ni.Mo.Li fll Pb EH 8 B 2; Fe Mn.V Fl Ti WIZEAR & & i o

6 (mg/kg, n=3)
iz by =HEM i HEEM Uicd HE M
(mg/ kg) RSD (%) (mg/ kg) RSD(% ) (mg/ kg) RSD( %)
Ca 1729. 00 0.52 23040. 00 0.31 11660. 00 0.10
Mg 1408. 00 0.22 5923. 00 0.01 3248. 00 0.25
Fe 582. 60 0.27 925. 50 0.23 1738. 00 0.77
Cr 78.72 0.35 2214 0.15 31.07 0.25
Zn 47.02 0.39 35.01 0.83 31.98 0. 44
Cu 26. 44 0. 89 9.23 0.17 14.70 0. 87
Mn 22.75 0.53 86. 13 1.17 117.70 0.43
Ni 6.96 0.82 10. 63 4.37 8.98 0.20
Sr 6.95 0.29 17230 2.86 109. 40 0.21
v 1.57 1.98 1. 86 1.78 5.56 0.24
Mo 0.77 4.15 1. 14 2.28 1.09 3.28
Co - - - - 0.78 1. 15
Ti 8. 09 4.13 35.74 3.35 56. 10 3.04
Li 0. 40 0. 14 24.79 1.33 5.55 1.48
Ph 3.78 1. 69 7.05 1.82 4.46 3.10
Tl 2.54 2.25 225 1.02 1.92 2.80
Sh 1.55 1.48 0.75 2.06 0. 74 4.68
cd 0.26 2.11 0.23 1.53 0.17 3.46
Be - - - - - -
As - - - - _ -
Se - - - - - -
e RRZITFE AR BN EE A

3.4

W 18 FhoC 3 B A KN BEAT 70 FEAE IR (B 25 R A Hi 1) 3 M JCE Bed As Se) , PLGE] % JC
AL WANE FAL ) A . W 1(ABC) -

ME T AT X 18 Fh e E AE Rl v (7 A B 50, JEH R KEA 27t R CasMg~Zns
CriFe.Cu-Mn E&8FEE, A FEILEK Pb.Cd As Be FEFT 1 &R RMLEUE K6 H. CaMg
e ES R AU A KO B BT T 1R 0 R, R BRI I AN R Th e e ARIMLAT AR
UL &R S E G BT TR IR TR, 5 s AR B ST A Y Zn R R R
e ST L5, 612 90 AL TR I, S5 T i AT LI 4
2T HOE . RURPT RIS G B A Pl 13 9 e 2 2 e R A
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FERT A 60 15 iAT o R CasM g BUE EARFTHK 6 1581 2 {5 /247, FeMn MV (& Bt R
TR I URTC R & - B Ukl DU, S — AR A2 el e S Hr 5 4 Mot =i Ef —
SE RAR, TGS T i A 0 37 P 24288 AR A5 JRA T EAT SEIR NI

2.44

b ] |'ﬂ A 1404
< 2.01 \ -
=0 4 oo
= 1.61 % 100
X 1.2 £
g 4 = 604
= 0.84 &
T 0.41 20
ol ==l
Fe Sr
o f o = i

& it/mg-kg

BT S A FE AL TR A

4 ik

ARSI SR FH 0T FRRE i, 254 1CP-OES K5l T CasMg FesZn~Cu~Mn~Cr 5 21 ¥ il =
JLE M H R, ZVE R &% R K H R 7E 0. 0004—0. 0090mg/ kg 2 T8, I x [A] U Z7E
96.40% —103. 10% 8], RSD< 4. 70% , 3 BIAS SZU6 75 ik BORG Hh BRAIG, 5 5 e v, HLA R ) vHEff
PEFIEE S o ASC B 5000 3E— 2D ) B | cE J0 3R A BT B85 Ty 1 45 S 200 O AH DGR SR T
A SRR R AR A
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Determination of 21 Elements in Different
Parts of Iris lact ea Pall. by ICP-OES

SHE Li—Pingu’b ZHOU Yu-Bi® WANG Yan-Hua LU Xue-Feng'
YE Run-Rong” SuN Sheng-Nan“’ SuN Jing’
a (Qinghai Key Laboraory of Qinghai T ibet Plateau Biological Resources, N orthw est Institute of Plateau Biology,
Chinese Academy of Sciences, X ining 810001, P. R. China)
b( Graduate University of Chinese A cademy of Sciences, Beijing 100049, P. R. China)
¢( Qinghai E vironmental M onitor ing Center Station, X ining 810001, P. R China)

Abstract The contents of 21 elements in different parts of a traditional Chinese herbal medicine
Iris lactea Pall. var. chinensis ( Fisch.) Koidz were determined by inductively coupled plasma optical
emission spectrometry ( ICP-OES) with microwave digestion. The linear relationship of various
elements were good(r =0. 9980) , and the recoveries were in the range of 96. 4% —103. 1% with RSD
less than 4. 70% . T he contents orders of the most 3 elements in root, seed and leaves of Iris lactea
Pall. var. chinensis (Fisch.) Koidz were all Ca> M g> Fe. Contrarily speaking from different part, the
contents of elements including Cr, Zn, Cu, T1, Sb and Cd in seed were most, but that of Ca, Mg, Sr,
Ni, Mo, Li and Pb in the leaves were most, then the contents of Fe, Mn, V and Ti in the root were
most, and Co was only detected in the root- The results can provide the centain scientific basis for
investigation of the relationship between all elements in Iris lactea Pall. var. chinensis (Fisch. ) Koidz
and their pesticide effects.

Key words Iris lacteal Pall. ; Elements; M icrow ave Digestion; ICP-OES
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