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W OE BV TMESXRESD Ca.Mg.Mn,Fe,Cu.Zn Ml Sr 7 B IEHLCE & BT . R
Tl T A e U R (84 2) MR & R VS A ot o R0 T vl ok & 45 8 1 AR 7 R 90l 3% 125 (TCP-AES) X 2% Fh ot
RHATIE . SRR EAHF&E X ANERA 55 0 TCHLICER 4 R DA & 0 I e 25 R R B, Ca, Mg, Fe,
Mn.Zn.Sr Hl Cu [ % 43 32 16356. 00,8525, 00,714. 30,234. 70,52. 49,34. 69 1 20. 70 pg/g. % TT
FH I R AE 95. 596 ~104. 80 Z [8] (n=3) , # X AR i 22 RSD AE 1. 4% ~6. 26 Z 0] (n=6) . &I Ik
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Determination of Seven Inorganic Elements in Jinji Capsules by
Inductively Coupled Plasma Atomic Emission
Spectrometry (ICP-AES)

YANG Yan, LV Lei, REN Shulin”

(College of Chemistry and Chemical Engineering s Yan’an University , Yan’an, Shanxi 716000 ,China)

Abstract A method for determination of seven inorganic elements(Ca, Mg, Mn,Fe, Cu, Zn, and Sr) in
Jinji Capsules has been developed. The sample was digested by the acid mixture of HNO, +HCIO, (8+2)
and then was analyzed by inductively coupled plasma atomic emission spectrometry (ICP-AES). The re-
sults showed that there were many kinds of inorganic elements good to human being health in the Jinji cap-
sules. These elements include Ca, Mg, Fe, Mn, Zn, Sr and Cu and their contents were determined as
16356. 00, 8525.00,714. 30, 234. 70, 52.49, 34.69 and 2 0. 70 ug/g, respectively. The recovery ratios for
each element determined by standard addition method were in the range between 95.4% and 104.8%
(n=3); and relative standard deviation (RSD) were in the range between 1. 4% and 6. 2% (n=6). It con-
cluded that the method was simple and rapid, the results were accurate and reliable. It can be used for sim-
ultaneous determination of multiple elements in Chinese traditional patent medicine.
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Jo R s HE W T b AR N R ] T AR 2 A A
YD o TEHLIC R B2 1Y B R 4y L 40 B H
R G AL T 3R X BIF 5 12 B T A 245 38 A AL A
VR A5 HA T2 B . R TR 0 i 1CP-
AES 52 G XA 7 MOCHLCR S .
BE— 25 TF e M FH 4 X8 I 2 2 AR A
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2.1 FEMHFERAA

ICPS-7510 HLJEHE & 45 B 1 1 K S1HO6 s (X (5
HEPRE S AR D .

5 Tl T 2R s v T 9 4 T e R S o )
58 L 1 B VA RCE ) D7 EE G R s Mg, Ca I Sr

B8 i 53k B R 1..0000 g/, Fe,Mn,Cu #l Zn 19 i
RN 0.1000 g/ L WAl IR MR Eh IR & /IR Y Ry
O3 M2l s S K 0B B 2l oK S LT (& FRElK

X HECP R A RS, S
7511015),

ICP-AES TAESAM ik A 4 U % 1.2 kW,
LR ADFE 14 L/min, X 7 & 0.7 L/min,
BBV 1.2 L/min, SGREE B 38 C,

IR PB4 I K (nm) : Mg279. 553, Fe259. 940,
Mn257. 610, Cu327.396, Zn213. 856, Ca393. 366,
Sr407. 771,

2.2 IRAEMZHAH

g Tk AR TR S b T I VTP I B S T B A B R
LK BT E B 7 AP OT R o AL E . BB 4
Ca.Mg 1 Sr; %8 2 4 :Mn.Fe.Cu il Zn, [RIFENT
e T U B R R — B TR IR A A T R B AR
5 mL HCIC0. 5 mol/L), #& 2. 1 iy LAE Z& 5 I 5
25 TCER b VA TR Y SO R RE | 2 [l U Oy AR AR O
AEE 1.

®1 THREHSNNRERERRYEIEAE

Table 1 Linear regression equations for the standard solutions of element mixtures

F5 JLE PREdR A1/ (mg - L7 Il Y5175 7 HRRHGD
Ca 0.,0.1,1.0,10.0,100. 0 Y=429. 97X+526. 07 0.9986

14 Mg 0.,0.1,1.0,10.0,100. 0 Y=198. 66 X+198. 89 0. 9987
Sr 0.,0.005,0. 05.0.5.5.0 Y=2374.38X+1. 4481 1..0000
Mn 0.,0.005,0.05,0.5.5.0 Y=69.051X+0. 7493 1..0000

2 41 Fe 0,0.01,0.1,1.0,10.0 Y=15.056X+0.5157 1..0000
Cu 0.,0.005,0.05,0.5.5.0 Y=5.061X+0.5622 1..0000
Zn 0.,0.005,0. 05.0.5.5.0 Y=15.207X+0. 5412 0. 9999

2.3 EZWAHE

IS o 24 i o 0 N IORE TR AR L B
T, 100 CHET BE &, ¥ L E T TS
TRAEE T . BRI XS S BEFE i 0. 2000 g & 50 mL
BRR, i 10 mLHNO,-HCIO, iR & R (4+ 1),
P B CE R IR H A B AR A i B R
HORE 2 T R O ELVS TR B B AR S A
Th im0 B 4k 2 A GEE K TR TR Y HCLO, , B
FREAM P A E R R OE T BCN B A,
5 mL HCI(0. 5 mol/L) . 8k J5 fin A /b & 45 /K %5 i #f
i IR T 50 mL A, K E 2.
REAJE kU AR e R RE T A R O A R

3 #RE5ITR

3.1 RBRABMMENEE
FREC 0.2000 g ¥, 430 %) 5 mL HNO;,

HNO,-H,0,, HNO,-HCl, HNO,-HCIO, ., HNO,-
H, SO, GR AR MR 4+ D ST M. 45
HEH . HNO, , HNO,-HCl, HNO,-H, O, {& Z ¥ 1)
564 TH ff FE S H B AR W) A7 78 HNO,-H, SO,
BT B BR A 6 K 1 P T A 50 80 A S R T
HNO,-HCIO, {& R fe5¢ 2 MHE .
3.2 RFAENERE

5% 7 HNO,-HCIO, B & BRIKBLEL ly 3+2,
442 5+2.6+2.7+2.8+2.94+2.10+2 f1 11+2
Xof R I AR B R e L 45 SR R BT HNO,-HCLO, &
TR A 842 B T M ROR BT
3.3 HmNE

R I 4 0 JiE BE A i 0. 2000 g, P47 6 1 s M5 TH
A6 5 53 3100 %€ K8 # Min, Ca,Mg.Fe,Cu.Zn HI Sr
TROTEM SR AR K 2,
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R2 SBREPILENNELERMENRERE (n=6)
Table 2 Testing results of each element in Jinji capsules and RSD (n=6)
JCE Mn Fe Cu Zn Ca Mg Sr
FME/ (pg e gD 234. 70 714. 30 20. 70 52. 49 16356. 00 8525. 00 34. 69
RSD/% 1.8 1.8 6.0 6.2 1.9 1.4 2.6

3.4 [ERERPHNE
TERE & 23 B I0A 4$ 0 2 0 b E 78 W, T 3%

4 i R 2% AR T 0 9 YRR A5 DU R A AR I E 4
WJ% 30

£3 EWERHNELER(n=3)

Table 3 Results of recovery tests(n=3) mg/L
JTLHR Mn Fe Cu Zn Ca Mg Sr
JR & 0. 379 1. 16 0.032 0.091 26. 74 13. 82 0. 057
A& 0. 400 1. 00 0. 060 0. 100 20. 00 20. 00 0. 100
A5 0.798 2.12 0.093 0.195 45. 84 33.98 0.161
] i %/ % 104. 8 96. 0 101. 7 104. 0 95.5 100. 8 104. 0

4 Z5iE

W5 BT 2 1Y) 7 Fh I AL TG 2 AE R A i T 2l
Yy R A PR R - 5 2 0 R S A R
BAT s B2 B B O E R B SR T R X
G R MO Bl B L0 HE SR R Bl K R b A i I R S 2y
A RAFRCRS s B A 2 AR SR AR Z
fitf () WAL A A DU PR AR R AR R E
(SRS s A 2 G 1) S R 2 A A B
JCE 4 R A A 2 R G [ B R AR 0 kY I
W iz 6 G g ) 8 LA AR AR T AR Y fE
H5RKREARMAEMTR BRIEHTHEFTEK, B
BRI DR .

K HNO; #il HCIO, BiRA R RFR LR 4+ 1D
THALFE i ICP-AES ¥k [6] B 5 4 39 e o 7 Fh G
HLCE & &L 458 %0 ,Ca, Mg, Fe.Mn,Zn,Sr Fl
Cu [ 4 & 4> % 24 16356.00, 8525.00, 714. 30,
234.70,52.49,34.69,20.70 pg/g. LA B4R N
SRR TR TR/ SHYITRH FHRRM
W 5% S A6 A0 B3 38 T A SR 2 24 9 I R I B
iy I IRt E N E R .
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