AN T 4 48 P R o R R e
FEE IMR(TELBMEFERTE4EHER AM 450000)

FEHES RI927.2 XHERFRERS A
DOI  10.6039/j.issn.1001-0408.2016.06.34

XEHS 1001-0408(2016)06-0827-04

W OE R EIMNERRFREALTRELTSEOT R, F ik KA LB RT BN A % (GFAAS) I 2h 41
5 (Pb) 43 (Cd) Ah(As) 8988 ; KRR T A BOK o 6 6 3 (HGAAS) i 52 254 W R (Hg) 0988 5 KR K8 R T ROk 6 6 Bk
(FAAS) M 2 254 ¥ 48 (Cu) 2k (Fe) .42 (Mn) .45 (Ca) 42 (Mg) 48 (Zn) 49 4%F . %R :Pb.Cd.As.Hg.Cu.Fe Mn.Ca Mg.Zn 42|
TR HERMTEE 5 ) A 0~50(,=0.999 9) .0~10(»=0.999 2) .0~50(r=0.999 0) ,0~20(r=0.999 5) .0~5(r=0.999 3) .0~ 15
(r=0.999 8) .0~2(r=0.999 9) ,0~50(=1.000 0) ,0~20(r=0.999 9) .0~2 nug/L(r=0.999 8) ; 45 55 & A X M T L X
RSD<<3% ; hm 4% ) M & 4 7 2 94.25% ~97.43% (RSD=1.07% ) .94.97% ~99.46 % (RSD=1.68% ) . 96.25% ~99.46 % (RSD=
1.09% ) . 96.61% ~99.91% (RSD=1.26% ) . 94.11% ~98.41% (RSD=1.68% ) . 93.11% ~99.59% (RSD=2.73% ) .93.11% ~
99.48% (RSD=2.63% ) .93.01% ~99.85% (RSD=2.49%) .95.13% ~99.75% (RSD=1.58 % ) .94.08 % ~97.37% (RSD=1.18%) ,n
B 6, ik ik EkRERAR AR BN, TR TRRAZREHL T HRELLSZTOHNE,

KR TR MEALE; RT BRI E; 8 20 R T BOK S A % BT B0 o R 3 KB R T 30K 8
Kk

Contents Determination of Microelements in Chrysanthemum indicum from Different Production Fields
LUO Shiren, WANG Liguo (Luoyang Orthopedic Hospital of Henan Province, Orthopedic Hospital of Henan
Province, Zhengzhou 450000, China)

ABSTRACT OBIJECTIVE: To establish a method for the contents determination of microelements in Chrysanthemum indicum
from different production fields. METHODS : Graphite furnace atomic absorption (GFAAS) was used to determine the contents of
Pb, Cd and As; HGAAS was used to determination the content of Hg; and FAAS was used to determine the contents of Cu, Fe,
Mn, Ca, Mg and Zn. RESULTS: The linear range was 0-50 pg/L for Pb(#=0.999 9), 0-10 pg/L for Cd(+=0.999 2),0-50 pg/L
for As (#=0.999 0),0-20 ug/L for Hg(+=0.999 5),0-5 pg/L for Cu(#=0.999 3), 0-15 ug/L for Fe(r=0.999 8),0-2 pg/L for Mn
(r=0.999 9),0-50 pg/L for Ca(#=1.000 0),0-20 pg/L for Mg(»=0.999 9) and 0-2 pg/L for Zn(r=0.999 8); RSDs of precision,
stability and reroducibility tests were lower than 3% ; recoveries were 94.25% ~97.43% (RSD=1.07% ) .94.97 % ~99.46 % (RSD=
1.68% ) .96.25% ~99.46% (RSD=1.09% ,n=6) .96.61% ~99.91% (RSD=1.26% ,n=6) .94.11% ~98.41% (RSD=1.68% ,n=
6).93.11% ~99.59% (RSD=2.73% ,n=6) .93.11% ~99.48% (RSD=2.63% ,n=6) .93.01% ~99.85% (RSD=2.49% ,n=6) .
95.13% ~99.75% (RSD=1.58% ,n=6) ,94.08% ~97.37% (RSD=1.18% ,n=6) , respectively. CONCLUSIONS: The method is
simple, stable and reproducible, and can be used for the contents determination of microelements in C. indicum from different pro-
duction fields.

KEYWORDS  Chrysanthemum indicum; Microelement; Atomic absorption spectrometry; Graphite furnace atomic absorption spec-

trometry; Atomic cooling absorption spectrometry; Flame atomic absorption spectrometry
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T TR AN g, BRI IR RE 5 K Z Uk, iR
SRS . B AR SR AR BURIR R 12 T IiE 5
95 CEHUR HTAIR R TR MR SERE AT, B2
AELM T 1A AT, By R X P B AL R e R A AR
S AN, e i T A AT — 2 R, B AN IR X T
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WRIE A 1 000 pg/ml) s R AL AH TR IS A i 4, il &k
G AL A R o Bral, KB Al
1.3 Zhft
6 T FH T 26 7R R i (D36 1) 28T g o I 2 5 7l I 220
PSR N
=1 FHHFKIE

Tab 1 Origin of Chrysanthemum indicum

5 i 55 g}

| FHEN 6 TR
2 el 7 I
3 AR 8 TRRE
4 TS 9 TR
5 [l 10 R

2 HiEELER
2.1 k& ar

KA B E TR (GFAAS) Bl %E Pb.Cd. As &1 ;
F T 266 B (HGAAS) B3 5 He 5 1k, 38 )55
N 3%NaBH,, 2,7 M 0.1 % NaOH+3 % HCl ; 2% F KA I T Wz i
(FAAS) B9l 5E Cu.Fe . Mn.Ca Mg .Zn &b, {88 T4E &0
L3233,

*z2 (UFBIIEEH(Pb.Cd. As)
Tab 2 Instrument work condition(Pb, Cd and As)

Tl Wk, B, ITRR,  PREE KORE RPRRE il
LR nm nm mA B, s, BHELCs EIRL, CUs R
Pb 2833 0.7 15 130/30 850/20 1500/5

Cd 2288 07 20 130/30 500/20 1600/5

As 193.7 07 380 130/30 1300720 2000/5 Ni(NO; ),

®3 NEEI1ELMH(Cu . Fe . Mn.Ca Mg.Zn Hg)
Tab 3 Instrument work condition (Cu, Fe, Mn, Ca, Mg,

Zn and Hg)

RS Wkoom  BEEE om THAmA S L/min ZSHE . L/min
Cu 32438 04 12 18 17

Fe 2483 02 100 20 170

Mn 279.5 02 150 20 170

Ca i 07 120 22 170

Mg 285.2 07 120 20 170

Zn 2138 07 100 20 170

Hg 2537 04 120 1.8 17

22 HiXSmARNFE
R FRIRE SR (i 3 597 0.3 g, B FIHARHE R, iInA
6 ml AR F1 1 ml 30% 1 S Ak &, 354 35 5 O T T A4S0 i
AT MR QAR W32 4) , T AR S8 2 e I 2 5500 BUH %
HEHERS B VR 28R T, KB IR
%50 ml, #£57, Af5 .
R4 WEEBEER

Tab 4 Microwave digestion procedure

B W, W FHR, min B, RN (R ], min
1 800 5 120 1
2 800 3 150 3
3 800 4 180 25

23 BMEFER

S SR REI A TE R RN i AR e
s R OB LR TR PRI i, 2.1 F G A
PRREREINE IC SBOEIE . LARFWIER RV E (v, pgfml)
B R WOBIE () Sy AT HEA TR 1, 1911
A, B 5.
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*®5 MIEFFREEMER(n=06)

Tab5 Regression equation and the linear range(n=06)

PR RIIRERE, p ol (2layigis SHRGH, pg/L r

Pb 5.10,20,30,50 y=0.002 8+0.006 3 0~50 0.9999
Cd 2,4.6.8.10 y=0.035 3x+0.002 9 0~10 0.9992
As 10,20,30,40.50 y=0.003 3x+0.009 9 0~50 0.9990
Hg 1.3.7.10,20 y=0.082 0x+0.013 9 0~20 0.999 5
Cu 05.1.3.4.5 1=0.045 4-0.001 4 0~5 09993
Fe 1.3.5.10.15 y=0.026 5x+0.001 4 0~15 0.999 8
Mn 0.1,05.1.0,1.5.2.0 y=0.065 4x+0.002 § 0~2 0.9999
Ca 10,20,30,40,50 y=0.031 5x+0.025 2 0~50 1.0000
Mg 1,5.0,10,15.20 $=0.020 3x+0.003 9 0~20 0.9999
In 0.1,05,1.0,1.5.2.0 y=0.129 3x+0.004 3 0~2 0.999 8

24 RBEERE

Ay B4 HCPb . Cd . As . Hg . Cu.Fe .Mn,Ca. Mg, Zn b5 fE
IS B, 2.1 BT S A i SRR I E 6 W, T SRR
JE ., 455 Pb.Cd.As.Hg.Cu.Fe Mn,Ca. Mg, Zn WG )
RSD 43 %1124 1.79% . 0.24% .0.91% .1.70% .1.85% .0.67% .
0.85% .0.29% .0.79% .0.20% (n="6) , F WL Fks 35 BF [ A
25 FEEMRAIE

HEIRC2.27 50 AR AR O T R AR ) S L A T
E 0.2.4.6.8.12 hBF#EREINE , i0 s G . 2455, Pb.Cd.,
As . Hg.Cu.Fe .Mn,Ca Mg .Zn W% ) RSD 43510 1.17% |
0.87% .1.25% .0.76% ,1.13% ,0.74% .0.45% ,0.82% ,0.66% .
1.21% (n=6) , RIS A WAE 12 h NEEATRE
2.6 BEEMRE

B FREUR]—HURE i G b TRl R AR ) I Bt 342,27 T
D7 il BRI T, R 6 007, 2. 173 R S A R
FE L IOSEMOBREE . 4559, Pb.Cd . As . Hg.Cu.Fe Mn.Ca Mg.Zn
W2 56 FE # RSD 4 1.22% . 2.53% . 0.95% . 0.46% . 0.62% .
0.75% .1.32% .0.41% .0.96% .1.53% (n=6) , KW A LTS
P RAT
2.7 InEEE R

B A A i O b e D I8 &, FE 6 40y, Al A
—E /M Pb.Cd.As . Hg.Cu.Fe . Mn,Ca,Mg.Zn by i i , %
“2.27 TN A A A R VA T TR 2.1 I S A R
WE AR B i, IR AR IR 25 R L3R 6 .
28 HREENE

Y10 /7™ Ml (B il 453, 43l 2,27 350 Ty ik il s
TRV, PR 2.1 00 R O S AR HEREIN 5 , TR it
FERIEKT,
3 itig

VEAT IR I0 2 59 43 B 2 i, A3 3 L HNO, . HNO,+
H.0. . HNO,+HCI R i i T 98 . 452 , HNO, . HNO,+
HCL A SE 4 VIO s HNO+H.O. 584 , IR TR TE T 15
B, IR 1326 5 HNO+HLO. A 1 A7), -5 20 2 T A VR I L
476 ml HNOs+1mLH.O., 7ESL AT, B dh ol DLk e Ak
Ot WAL SR

TE R 10 AN AN [ 7 b (1 B A AR A T o e R A
F£Z BRC2 F AR W B il 00 a2E 1 101 4 7ol & 6 b v ) & 2010 4F i
([ 2 i) Hp Y B 4 J DG 3K PR AR UfE - Pb<S5 000 ng/g;
Cd=<:300 ng/g; As<<2 000 ng/g; Hg<200 ng/g; Cu<<20 pg/g.
NI L B 45 AERE S B Pb . Cd L As  Hg , Cu 75 22 il , H:
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x6 IMEEEKZERELESR (n=06)
Tab 6 Results of recovery tests(n=06)

Fll RE O ERE AR, WEE, R CFHIER RD,
bt 3 g ,ng ng ng %, % o, % %
Pb 0.1488 3165869 300 316.5869 9578 95.87 1.07

01490 3170124 300
01493 3176507 300

3170124 9625
3176507 9587

01487 3163741 300 3163741 9743
01496 3182890 300 3182890 9425
01492 3174379 300 3174379 9561
Cd 0.1491 25.6098 25 500648 97.58 9693 1.68
0.1488 25.6182 25 496807 9625
0.1489 25.0354 25 495429 95.63
0.1486 25.583 8 25 499988  97.66

0.1495 25.71387 25

0.1493 25.7043 25

As 01501 09375 7
0.1479 6.8358 7

0.148 1 6.845 1 7
1

7

7

494812 9497
505693 99.46

138358 9625
138451 9790
139190 98.62
13.8959 9847
13.8589 9946

0.1497 6.9190
0.1492 6.8959
0.1484 6.8589

Hg 0.1502 175767 15 325632 9991
0.1477 17.2841 15 20101 %18
0.1480 173193 15 320178 9799
0.1469 17.190 5 15 316820 96.61

0.1503 17.588 4 15
01501 17.5650 15
Cu 01488 2452.0752 2400
01472 24257088 2400
01501 24734979 2400
01499 24702021 2400
01493 24603147 2400
01501 24734979 2400

219 9749
324930 99.52

48257088 95.18
48734979 9743
48702021 96.28
48603147 9841
48734979 9759

Fe 0.1438 9.0737 100
0.1494 998151 100 198151 9311
0.1492 99.6815 100 199.6815  94.63

0.148 1 989466 100
01501 100.2828 100

1989466 95.71
2002828 9842

139375 9793 9.1 1.09

98.28 126

48520752 9411 9.5 1.68

1960737 99.02 96.75 11

0.1457 973431 100 1973431 99.59
Mn 0.1500 8.1310 1 15.1310 9992 96.83 2.63
01422 77082 7 14.7082 96.18
0.1478 8.0118 7 150118 9311
0.1469 79630 7 149630 96.73
01501 8.1364 1 15.1364 9948
0.1433 17678 7 147678 9555

Ca 01439 5571741 500

01433 5548509 500 10548509 9548

1057.1741 9822 96.71 249

01466 5676284 500  1067.6284  93.01
01498  580.0186 500  1080.0186 9593
01454 5629820 500 10629820  99.85
01500 580.7930 500  1080.7930  97.77
Mg 01484 3227542 300 6227542 9822 9741 158

01451 3155770 300 615.5770 9749

0.1469 3194918 300 6194918 96.71
01436 3123147 300 6123147 9513
01490 3240591 300 6240591 9975
01499 3260165 300 6200165 9718
In 0.1477 10.740 7 10 207407 95.14 95.63 118
0.1469 10.682 6 10 206826 9737
0.1440 104717 10 204717 96.32

0.146'5 10.653 5 10 206535 9513
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&R6
Continued tab 6
TRl WH BRm WAR, WRHE, WERNC FSMER RSD,
LK g iit,ng ng ng % WK% %
0.148 8 108207 10 208207 9571
0.1439 10464 4 10 20464 4 94.08

xRT HREENELER (n=3,ng/g)

Results of contents determination of samples (n=3,
ng/g)

F Pb Cd As Hg Cu Fe Mn G Mg 7n
TEEN 2129 1124 4625 11700 1649 6921 5615 4011 2253 7740
GEED 1L 1997 15139 6395 437 1726 4184 4857 3018 8095
TREE 1008 3446 585 6640 1989 4040 8208 3962 2666 46.18
AL 1888 3994 185 8413 1965 2848  99.06 3891 2208 1052
PRBR 3305 2815 5488 8009 1923 5643 1268 4952 2514 89.65
WM 2019 2047 12142 1033 1758 4539 4890 4960 2594 1133
HIAH 1545 9779 6318 5782 1787 3415 TL68 3808 2578 4845
WRAT 28180 8960 21623 1108 2822 3157 2707 4509 2305 1217
THET 1116 8107 1695 8753 2144 4329 4335 4807 2428 7308
TR 1132 1098 6116 4807 1489 4682 3413 3737 2089 6282

rhnT R R T2 4 O ARG I b AR L Pb . Cd L Cu 3 i3

e BR A AR, VLR R Bt LI JCE AL A e Cd 1y & it i

H [ 2 ) PR B o, X PTRE S Y b A -39 IRBE LA Tl

RIRAEHVINKFR . XN FEFAEZG R, 1 24 4 5 2

FY A IR AN LTI, DU BT 25 1825 M Y 4 Jm & i,

{RUEET S A0 0 FH 2522 42170

WFoT 25 AW, W35 46 o & N AR 067 1) Fe . Mn, Ca,

Mg . Zn S5 fie iR o LM Fefrim s, | 41 Mn , Ca

R TR Mg SR AL WA Zn R &

HUFE I Fe o BEASAR , T 1 A2 1E Ca Mg & HEBUIK, 1T S R 52 Mn

T AR, LA 4 Zn 3 BRI, X LA LA AN b s

TCR T RATEIE 225, I g 7 M S e 2 A I

ZE b M A K A AR 2SI | R H 2 o 5 A A6 4 i

T EYIRER . AT IR R FE EE M, v

TR[E MY 35 A6 TP R O B e
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HPLC 7% [R] B g O &7 2R A W PR BR B B iR R AN L2l fE v,
HANEE

R (ERTRRGERRAN, T EH 473061)
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H OE AW ZIRHMNESARSFARBRB ERERALLLEEETALTW Ik, 7k RASEMEEE, Git
A A Welchrom Cis, iR 5048 A THi-0.1 %Ak dr (Hh B 2R BE) , ik 7 1.0 ml/min, % 9% K % 280 nm, 4238 % 35 °C,#AHF 4 10 ul. 4
R.ITBHEB ERE AALLFET AR R TRELETEE SR A 31.54~189.22(r=0.999 1) 17.13~102.76(+=0.999 7) .
4.27~25.60 pg/ml(r=0.999 5) ; 4555 . AT F XI5 09 RSD<2% ; AR =L & 5 5 4 96.29% ~100.88% (RSD=1.73% ,
n=6).97.129%~100.57% (RSD=1.15% ,n=6) .97.09% ~99.95% (RSD=1.01% ,n=6) , %t .iZF =M@ LR I, £ 5
PR, T R IR Z R A R

KR ABEB; BARE ARARTET A OH R R S uRm Gk

Simultaneous Determination of Salvianolic Acid B, Puerarin and Hydroxysafflor Yellow A in Xinshule Tablet
by HPLC
LI Zhonge(Nanyang Institute for Food and Drug Control, Henan Nanyang 473061, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination of salvianolic acid B, puerarin and hy-
droxysafflor yellow A in Xinshule tablet. METHODS: HPLC was performed on a Welchrom C;s with mobile phase of acetonitrile -
0.1% phosphoric acid (gradient elution) at a flow rate of 1.0ml/min, detection wavelength was 280 nm, column temperature was
35 °C, and injection volume was 10 pl. RESULTS: The linear range was 31.54-189.22 pg/ml for salvianolic acid B (»=0.999 1),
17.13-102.76 ug/ml for puerarin(#=0.999 7) and 4.27-25.60 pg/ml for hydroxysafflor yellow A (7#=0.999 5); RSDs of precision,
stability and reproducibility tests were lower than 2% ; recoveries were 96.29%-100.88% (RSD=1.73% ,n=6), 97.12%-100.57%
(RSD=1.15% ,n=6) and 97.09%-99.95% (RSD=1.01% ,n=6), respectively. CONCLUSIONS: The method is simple, practical

and reproducible, and can effectively control the quality of preparation.
KEYWORDS Salvianolic acid B; Puerarin; Hydroxysafflor yellow A; Xinshule tablet; HPLC
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