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Determination of Trace Elements in Ficus microcarpa
by ICP-OEC

HAK . B AR, DR
FU Jin-e, WEI Shu-gen, MA Xiao-jun

Crp ] B2 2 B B 25 AR BE 9 B T 06 43 B ) T 530023)
(Guangxi Branch of Institute of Medicinal Plant Development, Chinese Acadimy of Medical
Sciences, Nanning, Guangxi, 530023, China)

BE . LBHYESL—F/NEE (Ficus microcarpa) 25 iE T B IN E 5 2, L7 3% YR FH 008 78 i AE
LB & 55 B IR TS 1 (ICP-OES) M@ /N AR 2 k1 i 12 At oo R & i, (& R Y B & % 5 7R
T RE 2 A i T R A A MR B R ME AR R BUE . AR M A R R e T
2N E BURAK N Mg . Fe Al.Mn.Zn 45, [E R TN T 50 H - 1CP-OES % /N5 25 44 v £ Fi i3l e T
ES OB

KER N MEICER RS R TR R ORI AL

HE S ES R284.2 XEARIRAS A XEHS.1002-7378(2014)04-0285-04
Abstract: [ Objective] A method was established to determine the trace elements in Ficus
microcarpa. [MethodsJICP-OES was used to determine the content of 12 trace elements in
Ficus microcarpa sample digested by microwave. [Results]Different kinds of trace elements
were found in Ficus microcarpa and their richness listed in order were Mg, Al, Fe, Mn and
Zn. The method of ICP-OES showed good linearity, high recovery and high accuracy. [Con-
clusion]Different kinds of trace elements have been found in the Ficus microcarpa , which is

determined by ICP-OES.
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FHA T BRSNS R AR S 25 A R T
RARMAE T, (A7 A B 32 3 B YiR 9 At 5010 )
AR B 4 B IR R R SEIE I (ICP-AES) X T 78
HB 2 I AEPHIR 2R 3 AN EBALAY 20 R T R
HEATIE B85 R Bon  FAEFH T & 280 E BT E A
R ICE LM H A TR M & B E AR 25 i
Fiay A ANTE . 40 Na,K.Ca.,Zn.Fe,.Mn,Sr,Cu.Co
SRR I rp S AR AR IR I I e A R O
TH AR ICP-AES W T 25 MRS 48 Cul Li
Mn.Co.Zn.Cr.Mg.Ga,Sr.Fe %8 0 X1 & &,
FERAEAES TAE 50T & o0 R B s 100 05 5 78
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B0 7 - ICP-OES St /N5 b il 2 oc & k47
W RE A ERAET /N 45 vp it o0 R 0 24 BEAE AL
il 25 7 Al

1 #MHE5RFIE

1.1 &

TR MOELT 2012 4F 9 H R TP RUL S B
LR Bl ik b [ BE AR B 2 AR 4 0F 5
Ly /NEEREGE 51 S8 Ry SR T v I e e A I 4 Al
A R AR /N A
1.2 {Xs8

710-ES B HLEFE 5 55 B 1R & SO AL (R
VARIAN) & 5t 2 % . 1200W; 458 FA M. 15. 0
L/min; ff B < % & 1.50L/min; % 1k X /K.
200kPa; F 3 151/ min; #FFF &R B 8] R 30s; WL
HUR R A S AL RN A S By S8R B R 5
W, HhEE AR MR S hERR, W
KA B MARS-5 B = He i i T8 f A (35 [
CEM). Milli- Q #! 4 /K il % & 4t (3£ EH MILI-
IPORE),

1.3 AFSRERK

B IR R L 2k, ik A Ak SR DL 28, S50 R K Ry
HaliK, PRHERE I Ni.Zn, V. Ti,Fe.B,Cu,Ba,
Mn,Cr Mg Fl Al ®FRUERE W 1000pg « mL ',
FEARA BT R 5 Y0 i IR (I 58 A9 b R i b 9 Bk
WFFREBE) . TR A bR A & W . it BUPR HEVS W) 10, OmL
T 100mL &I, A 3% i R A B 2= 2 i, H:
FKICE MW BEY R 100pg « mL ', IRA R fE TR
W . 4y B B HL 0. 0000mL., 0. 0050mL. 0.050mL.
0.50mL.5. 0omL.,10mL T 50mL & i H. i 3% fi
W e 2 20 8, L& ST 3R MR E 43000 4 0. 0000pg
mL '.0.010pg » mL ',0. 10pg «+ mL "', 1. Opg *
mL ' 10pg * mL '.20pg e mL™ ',

1.4 HRLE

K /N FERE S AE 50°CHE TRy, H 100 B I T
O HCRE . ME B PR BUCAE SD 0. 5000g CHE B 2
0.0001g) R AP I H MR GED M A SmL R 5
2mL 3 A, T3 XUHE b s A R, R A 3 A
PATFI A R, WHE R MIE R T (R D
HEATIH A . TRV RS L AT T Ak R, K 30 fige e T A vl
ot AR TR I B L IR B 3 B AR BRI 1~
2mL 1k, T 2E K 3 B8 N BRI R R V4 R A
% 50mL AR HH 2K E 2 R,

1 BEREHEBUNERBERS

Table 1  Digestion procedure of high pressure microwave di-
gester
(3ad Tk 1 11 T fifg ik 2 5 1 [ DS
Procedure Heating time Digestion Holding Power
(min) temperature(‘C)  time(min) (W)
1 5 120 5 1200
2 5 150 5 1200
3 5 170 5 1200
4 ) 190 15 1200

1.5 H@mBuE

FH He B B 45 B R R SO %I (ICP-OES)
FEACER I S A TARE S T HIE & T R W br i 6
AR 5 A v 20T AR S AT

2 HRE5HWHm

2.1 ICP-OES i KHEEREERIE

PR B PR S BROTRRE 0. 5hoe , E TR I R AT
JEEH L LU AL ICP AL A7 & . ICP-OES Xf &4~
JCE 0 7 A I B % B 22 AR R AR G 2 L T HL K ik X
HA [ R IE DI RE B 52 56 o X 454 0 22 0T & 3k
B 2,3 ZAus L b AT I L BRI E 3 KL ER R4
G A /1 R & < WSk OB Vi 7 35 e 7 WA A 1
FEMFI BT, AR LR 2,
x2 TEHHWREE

Table 2 Analysis wavelength of elements

JLR WK JLR B
Element Wavelength(nm) Element Wavelength(nm)
Ni 231.6 Cu 327.4
Zn 213.9 Ba 455.4
A% 292. 4 Mn 257.6
Ti 336.1 Cr 267.7
Fe 238.2 Mg 279.5
B 249.8 Al 396. 2

2.2 ZMBEEFAERHEXRY

12 Fofr faf o 50 22 09 S P [ 09 5 2 0 A O R 5500
3, 3T DIAE ML CR BRI, A0 R BUERAE
0.9990~1. 0000 Ifif H.4 7T 2 M {5 K i FRARAG .
£ 0.0031~0.0086g + mL ',
2.3 InHEREIN KT

DAV R /it R i i AT 3 OO AT By
G I @ e W T T S B o (= R /9= @ 1 = S |
WS B AL f 0. 5000g RS 2 0. 0001g) . IS A & Fh
JUER O AT TR G ARFE 4% 1. 4 Jr ikl & ke i 7
L5 R &k AT o R E . R4 W LIAE 1,12
PG R FCR A F 95, 7% ~102. 5% , Ui B I J7 %
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XF T /N AR X 12 F R T R 1Y DU G A TR,
R3 BERNEMNEEFBREXRH () RHRERBEE
(RSD)

Table 3 Linear equation, correlation coefficient(r ), detection

limit and precision( RSD)

TE KMR r K RSD
Element Linear Detection (%)
equation limit

(pg * mL™1)
Ni Y = 2999.8x+ 1.4 1. 0000 0.0057 7
Zn Y = 1250.9x + 116.5 0.9991 0.0075 1
v Y = 25745. 52— 77.3 0.9999 0.0015 2
Ti Y = 10836. 3x +29.8 0.9999 0. 0036 9
8

Fe Y = 21303. 8x + 225.0 0.9999 0.0086
B Y = 10082. 5x + 168.0 0.9999 0.0063
Cu Y = 19374. 5x + 189. 6 0.9999 0. 0039
Ba Y=1049314. 8x+2251. 5 0.9999 0. 0060
Mn Y = 177162. 92 + 699. 1 0.9996 0.0032
Cr Y = 29316. 6x + 29. 6 0.9999 0.0011
Mg Y=590991. 9x+6033. 9 0.9989 0.0012
Al Y = 25642. 4x + 516.5 0.9998 0.0038

S = N O = = = O O = N
o 4l

o W O N

x4 HFmEKE

Table 4 Sample recovery results

JLR R it Jinbr i EEIEIED m] i
Element Content of Content of Recovery Recovery
the sample  added value rate( %)
(pg » mL™!) standard (pg* mL™1)
substance
(pg* mL™1)
Ni 0.01597 0.01 0.02583 98. 6
Zn 0.211 0.2 0. 4064 97.7
A\ 0.004091 0.004 0.007991 97.5
Ti 0.01485 0.01 0.02442 95.7
Fe 1.913 2.0 3.915 100. 1
B 0.1333 0.1 0.229 95.7
Cu 0.127 0.1 0.2275 100. 5
Ba 0.01519 0.01 0.02488 96.9
Mn 0.4632 0.4 0. 8652 100. 5
Cr 0.005474 0.005 0.01060 102.5
Mg 10. 25 10.0 20. 46 102. 1
Al 0.7331 1.0 1. 746 101. 3

2.4 FREWRSH

FRIR 1.4 ikl & AR5 L 4% 1.5 K DU 7 s X =
FAMEY R S A GBW10021 #E470 %E 43 Mr . 3 K-
P88 NI Zn V55 12 I8 F 1Y i & 50 508 78 A
YE RIS AT LN, — 25 B T R e . H
(INUE
2.5 AEMRBEE

R T B UE Ty R R E MR R P R BN
F i AR 5, HEA T AT SEI L B AT vk
RGBS R 45 SR AT gt e L 1T B
A A TCE S AE bR R 22 FUR X BR R 2% . A
Xof B o O 25 2 DA 5 U A5 1) o A Al 2 B3 A B AR P 34
{H L ST 32007 A R — R a0 M B

NN TCR M ARERZEN T 0. 7% ~2. 1%, Ui
B 7 vEORE 2 R R BRI R 3,
x5 BERTEVEER GBWI0021 SHER

Table 5 The analysis results of national standard substance
beans GBW10021

TLH Pt (L W 5 45 2
Element Standard values Detection resalt
(mg + kg™ H) (mg + kg™ H)

Ni 4,440.3 4.3

Zn 3242 32

Vv 0.5140.06 0.51

Ti 21+4 22

Fe 330420 330

B 21+2 21

Cu 8.7£0.5 8.8

Ba 11.4+0.7 11.3

Mn 29.5+1.4 29.7

Cr 0.66=40.08 0. 66

Mg 3360+9 3368

Al 4344 44

2.6 Hmpyait

IR 1.4 D7 IR AR A 105 R 5 vk X
[e 7 M /N AR R % D0 3R AT I | A R i A2
E 3L EIRILE 6, WK 6 W LLFE I, Mg, Fe Al
AL TG FTE /N A5 5 AR B, T NG, Cr AV
i AR A s BT E Y 12 A R TR L, AR
Mo 25 b v el JE R B A B 2E IR R X AT RE R 5 A
[l + P RE R S 2 DA K,
®6 TRAFRMBHRETESERER
Table 6 Comparative of trace elements in different areas Fi-

cus microcarpa

JLER JUPE R B i SOl B
Element Guangxi Guangxi Guangxi
Fengshan Longan Mashan
county county county
(mg+ kg™ ") (mg+ kg™ 1) (mg + kg™ 1)
Ni 0.9 1.6 1.2
Zn 11. 8 21.1 19.5
\% 0.2 0.4 0.5
Ti 1.8 1.5 1.3
Fe 158.7 191.3 179.3
B 14.5 13.3 19.7
Cu 14. 3 12.7 11.7
Ba 2.3 1.5 1.2
Mn 17.1 46.3 26.3
Cr 0. 36 0.55 0.29
Mg 769. 3 1024. 7 650. 7
Al 52.7 73.3 63.3
3 &g

AR SCESL T O T R -1ICP-OES I 52 /) i 5 24
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