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ZAFEFhTEREL

AR, HEE, ZixE,
CUNTSNE TY S P S

Lo BERAE B BE A Bt/ T Hn 4 48 6 AR ) BRI R U 1 48 e BC i 28 38, U1 R BEAE 6170005
2. BERAEEBE LW S TR BE . MU BEA4E 617000

HWE., RAMRKEM- L BBAEFE T LM Ai#EE(CP-AES), st ¥ 7. LR HLE T F A4, 4. 4. 5.
B 4. 4. AR E L E RSB ATAE . BB R A 0.002 9~0.079 mg/L, AR AR EHKT 2%, =Dk E A
96.00% ~109.09%. ZRANFRAREAFETEAFETHOALL, L PRFBHRATLRG. &, LRI LT
EL A, BB ERK, ERRABEFCFHAER TR RRAY, X TS A RFEH £ 4.

X 8 W FeT; RABSFBETAMSL#EE (CP-AES); £ 4T 4; M

FESES: 0557.32 XEIRER: A XEHS: 1673 -9868(2016)01 —0143 — 04

B, A BT BHR T (AR TR BEIR TAEWE , SFRGARE”, HRIEREE B
YWE K F (Elsholtzia rugulosa Hemsl. ) BT HAF A A9, B0 A THEMUNMamEY . B4 ELL
TR R IR AR Y . oA AU R L RN R AR A b R Rz R D ESE . B
%K. KRG ZEYEA RIS YD BRSO TT R

HLBH A 55 B TR R 7 & B R 1S v (ICP-AES) , AR b 6 2% HL B & 46 B 1 1R & I % 3% % (1CP-
OES), & — 7 FH 46 0 i 42 s 09 43 BT R . B2 — R H B 5 3 8 I R R 6, ORI+ R e+
AT 2 5 M R 0 3 R AE S 4, AR AR IR IS 4 om B i A S P AN T E W R . b S A MR EE
4@ B, BT L ICP-AES 812 F T4 WA i b it oo Z A iie 1.

HAET, MBHE AR T T Z W T, HBT, a4, Bk, B2y, 80 550U iy e 5 AL B 4 R
I SR A R U A P 5 g b E T U R R R L R 0B DA S R S R DT A R R Y R SR T A
A TR T DR A, X L G R VA, R RT S AR R AR

1 LIEEHS
1.1 H&mFKR

PP 4 DRERD 200 T 8~9 ARA M A MRV, WA MEEETRIX, X, Hhial,
I 28 V4 T R R X (B 42 8 0 TR B BHE W 7 4R 1 (Elsholtzia rugulosa Hemsl. ) -7 OB 1 it

O WHHEWH. 2014-11-10
RETWH. WIEHETESESHE (14ZA0345, 15ZA0370) ; BERAET #14 R BB ITHRITH (2014TX - 10 - 3) 5 P91 48 18 A8 H 5%
BRIP4 H (GR - 2013 - E—02. GR—2015-E01); PUJII 48 K24 808 80k I 2531 %035 H (201411360032).
ER R HARA981 -, WEEHREN, M, JHl, EZMNFRAR =W,
WEEE . o, ML, 5.
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1.2 L., TEEEMRKF

{4 . ICAP6300 #1418 13 B O 5 55 B A SO A (&[] THEROM 2 F)) s MARS 5 B IH
AL (EE CEM A FD.

TAEZMAEE . FhIIERN 1200 Wi 0N 0.8 L/min; HBIA M E 0. 2 L/min; RHAR
A 15 L/mins #AESHR 0. 25 MPas SLIAR 2 R Bl . 0000 & 22 4 H shi1k.

Bl AR (GR) s Ho O, (GR) 5 m &R (GR) s i, Bk, B BE. 8. . 8. KRB A AR EV W, & oC
RIS T W B 1 g/ L, W A B bR 0T bl
1.3 MEFH*E
1.3.1 #H&fman

W EL A i H 2R 18 /K2 3 30 min Ji5 . BT LAZEAR K vP vk, B JLAE 65 C R HET 40 h, 70 ‘CHHET
5h, B 40 H, & H.
1.3.2 fhikib

Ol B IS AL D v - SERRER 1,000 0 g MVEFEL T, BRI 10 mL IR R (V(RSIR) * VOUREK) =4+ DJF &
TRMWF ZIEmPettrh . HARER R TR, G FEATE RO AP LL 0. 2 kPa N4 1 min, 0.7 kPa
T min, 2 kPa JI#A 1 min. SR DL AK B i FIR B E 45 2 25 mL &8st . KW ICP-AES 5 &
RFICE KRR . 7S — 0 28 PR .
1.3.3 W& HR

VEH A TR AR EMI 2, 15 EM OC R B >0, 999 4, vk RIF. WA TEWRERL R, =4
WWOH R Je H TICP-AES IR 12 ¥, 1A .
1.3.4 FMhArfk

2 B E bR (GB2762-2012) PFH B B 1 rp 45 70 2 I it b 1) 22 4 RV R A 11

2 ZRWMOH
2.1 SHEK. REHRFMENIRERE
P 9 MotRBUE b il ICP-AES S0 €. Z#BRAT O MENETE Fh &Rk, R
{EL . FHXTBR DR 22 (RSDY R 25 3 (38 D). FR 1 AT A0, ke i FRYE B 0.002 9~0. 079 mg/L, Fifi X LT
) RSD IR T 2 %. 2l 7 1 R G %5 B .
1 9MTEMSMEK. K H R RSD

il

gt #E Cu Fe Mn Zn Al Cd Pb Ti As
WA /nm 324.7 259.9 257.6 213.8 167.0 226.5 220. 3 334.9 189.0
KRR/ (mg « L71) 0.0029 0.0039 0.0049 0.03 0.079 0.032 0.076 0. 005 0.002 3
RSD/ % 0. 38 1. 54 1.92 1. 45 0. 80 0.43 0.97 0. 54 1. 56
F:n=1.

2.2 fRAREI R LI
FH ICP-AES X &b 315 B FE &b FH 0 A5 25 00 2 [, g5 R L3R 2. 3R 2 mT 1, [t &y 96. 00 %6 ~
109. 09 %, LRI AE J7 25 09 HEAf B2 R AT . R 2 A ol A T 0K
F2 iREKE

DIV Cu Fe Mn Zn Al Cd Pb Ti As
B/ pg 0.11 5.45 0. 74 0. 34 6.95 0.01 0.15 1.70 3.04
Az i/ pg 0.10 5. 00 0. 50 0. 50 5. 00 0.10 0. 10 1. 00 5. 00
o] i/ e 0.21 10. 63 1. 21 0. 86 12.12 0.12 0. 24 2.63 8.33

[ R/ % 100. 00 101.72 97.58 102.38 101.42  109.09 96. 00 97.41  103.61
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# AR, &. MEkEB-ICP-AES s Mg A e F ot msit 3

2.3

HEFHELEHNUESER
PR s 9 Moc R BUi i ICP-AES ¥ % . 25 3 W3R 3. N3 3 al 41, BRMIER 0 o & L4

B BEMVBRJTURE LU A, AR R L ORI B LA

3

x3 HBETHRETESWER mg/kg
JC ES
FE 4 b

”” Cu Fe Mn Zn Al cd Pb Ti As

JZ ) 10. 01 261. 85 76. 8 32.13  245.15 0.10 1.51 10. 13 1.15

R AT R KX 7.63  710.50 84.55  70.40  481.15 0.61 11. 49 73. 20 1.91

BRI AL TR IX 7.07 1069.51 61. 65 48.73  323.40 0.21 0.49 174.3 1.57

s B 11.40 1 678.50 63. 35 46.42 617.50 0.52 10. 45 136. 4 2.73
(JT: n==6.
3 I

1) JCEMK HBRIEE Jy 0. 0029 ~0.079 0 mg/L, RSD 7E 0. 38% ~ 1. 92% 2 [al , 3 B 47 1 T AR -

PRUE LA 96. 00 0 ~109. 09 %0, U BA T VA MERS. i b7 50 1 ICP-AES We A I BF 12 5 19 70 3 ot 4 LE /9 J7
AR TR T (.

2) AT, B A R B BEL B MR BT BRTCE LU DU BRANER 00 TR LR R .

PEABR B LU A TR L B AR RIET B LA 4 D EEAR TR A BUR L, BRAY SR e d e, B AR A9 5
R AR, B ORI AL BR L AR AR AR AR AR B AR AR R T 2
ol <5 J O 2R T A LU A I RE 23 BT A4 E— 28 W T R 2 AT BT 1 25 T B AR A3 T Rk AR 4l

D R TSR 9 FOT R, B RS LB TR ZbR M (GB2762-2012) H LS i T AT R

5.0 mg/kg, By BAWTEREVE . A I BH KR B 20 H XA B I T RE A AR — E B A TR [l AN TR]
DX B A BB 1 - T A T R B LA TR AL, AT RE S AR PR R A O

SE 3
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Determination of Elements in Elsholtzia rugulosa Hemsl. ,
a Traditional Yi Medicinal Herb., with Inductively Coupled
Plasma-Atomic Emission Spectroscopy (ICP-AES)
after Microwave-Assisted Digestion

TIAN Jin-feng', SHANG Yuan-hong”?, WANG Jiang-ping’,
ZHAO Mu', HAN Hong-bo’, WEI Hui-ping'

1. College of Medicine . Panzhihua University/ Key Laboratory of Dry-Hot Valley Characteristic Bio-Resources
Development at University of Sichuan Province , Panzhihua Sichuan 617000, China ;

2. College of Biological and Chemical Engineering s Panzhihua University , Panzhihua Sichuan 617000 , China

Abstract; OBJECTIVE: The contents of metal elements, including Cu, Fe, Mn, Zn, Al, Cd, Pb and Ti,
in Elsholtzia rugulosa collected from Panzhihua in Sichuan and Kunming in Yunnan were determined.
METHODS: The contents of these elements were determined with inductively coupled plasma-atomic e-
mission spectroscopy (ICP-AES) after microwave-assisted digestion. The detection limits ranged from
0.002 9 mg/L to 0.079 mg/L, the relative standard deviations for all these elements were lower than 2%,
and the recovery rates ranged from 96. 00% to 109. 09%. RESULTS: There were rich elements in E. rug-
ulosa from different places; the contents of Fe and Al were the highest; the contents of Mn, Zn and Ti
were moderately high; and the contents of Cu, As, Cd and Pb were the lowest. The concentrations of met-
al elements in E. rugulosa from different places were different, which may have been associated with the
environment where the plant grew. CONCLUSION: The method (ICP-AES) employed in this study for
the determination of metal elements contained in the traditional Yi medicinal herb E. rugulosa proved to
be rapid, sensitive and convenient and, therefore, is recommended for application in the development and
utilization of this medicinal resource.

Key words: Elsholtzia rugulosa Hemsl. ; inductively coupled plasma-atomic emission spectroscopy (ICP-

AES); metal element; determination
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