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WE: BN B3R TIOOMRNANE R R (4, AT, 2ME) PhFsRM S AR, AiE ol #tAm
MBH A AT 40T PMT 5K 270 Vi ATHIEAN 59 mA, 5K 20 mA; JEF8mEE 8 mm, ;A (Ar) KBRS
300 mI/min, Z58  WHIRSNIEO ~10 wg/L (r=0.9999) F0~1.0 pg/L (r=0.999 8) JEENLMLRRL:, F
R (n=9) 43514 94.2% (RSD=0.28% ) F197.8% (RSD =1.35% ), Z&it FEMHEPIEOR 1N 1.64% |
GRgEEN 98. 4% ;5 RAKE R 6.56% , SA%E N 93.4% .
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Determination of As and Hg in Maiwei Dihuang Pills by atomic fluorescence
spectrometry

YIN Li, LIU Xiao-fang, YU Xin-lan
( Xinjiang Uygur Autonomous Regional Institute for Food and Drug Control, Urumqi 830004, China)

ABSTRACT: AIM To establish an atomic fluorescence spectrometry for determining the contents of As and Hg
in Maiwei Dihuang Pills ( Ophiopogonis Radix, Schisandrae Chinensis Fructus, Rehmanniae Radix Praeparaia,
etc. ). METHODS Sixty-one batches of samples were analyzed after microwave digestion, under the conditions
of 270 V of PMT negative high pressure, 57 mA filament current for As, and 20 mA for Hg, 8 mm atomizer height,
and 300 mL/min flow rate of carrier gas (Ar). RESULTS As and Hg showed good linear relationships within the
ranges of 0 =10 wg/L (r=0.9999) and 0 —= 1.0 pg/L (r=0.999 8), whose average recoveries (n=9) were
94.2% and 97. 8% with the RSDs of 0. 28% and 1. 35% , respectively. CONCLUSION The 1. 64% of As de-
tected in the samples verifies a qualification rate of 98.4% , while 6.56% of Hg proves a qualification rate
of 93.4% .
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1 {5k

L1 A& AFS830 2B (dbatdi R
AR A7) 5 LabTach 4 g ML A AL (3R1A
ZRVAF]) 5 AE 2008 HLFRF (K- ARG

Z) o
L2 X% ZWRMEIUE A 2E 20 TR,

it ol i, Ho K& (BIEI g) 28 4, W&
it (B8 MMM TIHAEZ 3 g) 17 4k, /KEH
(510 JLE 3 g) 104it, /NEA (FHE 60 g) 6
fto AP (1 000 wg/mL, #t 5 09111032). K
(1000 pg/mL, fit5 09122132) prifEril (E%K
WERATERI R T O IR Y B ) o BHIR . Bl AR
FOAIL A KRB AK ;. HAbR A st
2 HFEEHR

2.1 BBEH PMT S K270 V; JTHGR (1%
i) AT 59 mA | SRAT 20 mA; J5 Ak A%
8 mm; S (Ar) (AR E 300 mL/min, BEili<
ARG E 1 000 mL/min; U&7 hniEth 2k ; 32
By WA SEIREFE] 1 s, ST 10 s,

2.2 AR R E R R & TWCR AR ME R W
(1000 pg/mL) 5 mL, SKRAREFW (1 000 wg/mL)
10 mL, #7100 mL i, 5% SRR R B 2 %)
FE, $#85), B EAREAI0 mL, SR 2 mL,
T 100 mL 5, 5% MRS BE R 2R, HilAk
PR G, #25). Bl mL, T 100 mL &
H, 5% BH R M ORE B 2 R, B A, MU B GR il
(0.1 pg/mL) . 7K (0.01 pg/mL) RS 0.
0.5.1.0, 20, 40, 50 mL, &F 50 mL &)
W, ARERER 2.5 mL, 5% Rl + 5% PUIRINLAR TR
BW (BUBRIRAPUIR AR 4 5 g, & LB F/KE
A RE, E45%2 100 mL, BIfF) 10 mL, ZEi57K
WRRZIRE, #5, ®E55&eo, 1.0, 2.0,
4.0, 8.0, 10.0 pug/L, & 0, 0.1, 0.2, 0.4,
0.8, 1.0 pg/L MIARER W

2.3 BERSIER A A RS PRELEE R B
AR (i 60 Hif) 0.3 g (A7 #f i 1 87 i 5 fF
4, 260 Hifi), BT 50 mL RNEIHMEE T, I
A5 mL ERREFW, B RE SR TH A b 228 B T i
BWWARRL R 2 ~3 mL, GE, mAEK
0.5 mL, #£4), HEHER 1 h, BUBR N EEIRE,
ai/KFREZ 25 mL, $25), HWOZHWE S mL, 2%
WER +2% FLIRIMFR + 10% RS FRTE AW (B IR F
PUR MR 45 2 g, i KB T KIEM, HInA
1742

10 mLA{AR,, LB F/KMRBEZ 2 100 mL, RIf5)
5 mL, $25), JE 30 min, D 2.0% WS LA
IR RS E R AR W, RO A
R WL 1,

®1 HRER

Tab.1 Digestion programs

Gy WMBE/C JEJi/MPa {RFFINE/min /W

1 100 2.0 3 2000 (1000 x2)
2 140 2.5 3 2000 (1000 x2)
3 160 3.0 3 2000 (1000 x2)
4 190 4.0 5 2000 (1000 x2)
5 0 0 0 2000 (1000 x2)

2.4 ZMEXZER DBEERE MBI (C),
TR PR (1) AT, 455%, fil
7 FE R 1=82.516 4C +2.790 1 (r=0.9999),
RIENA T #E R 1 =1 010.733 7C +10.581 0 (r =
0.999 8), FWMFE O ~10.0 pg/L, KIEO ~
L0 pg/ LI NG R R, BARILE 2,
R2 WIMREMER
Tab.2 Linear relationships of As and Hg

As Hg
Btk ok
5 L. POLME B O PENGHRIE
(pg-L™) (pg-L™)
S1 1. 00 84.89 S1 0. 100 125. 84
S2 2.00 166. 23 S2 0. 200 209. 74
S3 4.00 339.51 S3 0. 400 416. 47
S4 8.00 665. 15 4 0. 800 815.39
S5 10. 00 823.87 S5 1. 000 1 022. 88

2.5 HEAERE WU FUORbRERRGE &, ELE
BERE 6 Y, AR GRS RSD 0. 84% , 0. 32%
TR B R

2.6 FHEMRXE AHEHEPREUE I NEIL 6 1),
fie “2.37 WUR Jrkdl A At s, SRS A
HRSD 1.08% , 7K 1.23% , £ Z L ELEME
R4t

2.7 e dRRAXE S EEWIEL R, BOE
3 A5 bR i I 22 09 11 YOF A THE R R, D
55 AR K DU BT A Wk B2 A As 0.004 73 pg/L,
Hg 0. 003 06 pg/L,

2.8 mAEnRRXE REHEREE A REC MM
G (fh0.257 7 pe/g, #K0.0323 pg/g) 94,
0.3 g, 5HIMA 100 ng/mL AR AER W 1 mL .
5 ng/mL REFERK 1 mL, % “2.37 Wi F )5kl
BREAW, RSP IR, 2R ER 3,

2.9 HEAATMALER i 237 WFAE
TR, AT 3 0y, FE LR AT I il
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KEHAE, 4iRIEK4, R4 2HENEER (n=3)
£3 MERKZERBER (n=9) Tab.4 Results of content determination (n =3)
Tab.3 Results of recovery tests (n=9) AR L it= As/(mg-kg™') Hg/(mg-kg™')
Y = EE, iR, S KEN MNZEH 1305131 0. 005 0.079
AEHME, AR/ MR/ R/ ¥Rk RSD/ A e 13011252 0. 00 0. 009
ng ng ng % % % Je@dL  dbE 12012256 0. 04 0. 030
it 351.0 100 185.0 94. 8 94.2 0.28 FEAL Jba 13011255 0.03 0.061
351.0 100 184.5  94.2 KEHI Wb 20120401 0. 001 0.114
FEA 4L 20130601 0.09 0. 020
351.0 100 184.5  94.0 WEAL Wit 20130501 o 0
351.0 100 185.0  94.2 KEH WL 395102 0.13 0.034
351.0 100 184.5 94.0 KEA L 195016 0.06 0.108
351.0 100 184.5  94.2 KEA 136601 0. 86 1. 065
’ ’ ’ FIL e 126601 0.02 0. 035
35.0 100  185.0 94.4 KEH WL 136602 0.65 1.202
351.0 100 184.5  94.3 KEAN  Fg 130301 0.31 0.103
350 100 1845 93.9 AREIL R 130802 0.35 0.130
- KESL e 20130102 0.10 0.013
K 11.3 5 16.20 98.0  97.8 1.35 JEL WP 20130501 0.42 0,023
11.3 5 16.20 98.0 KEA WP 20130101 0. 11 0. 024
11.3 5 16.25 99.0 REH 7 130101 0.02 0.028
KEH L7 130101 0 0.041
1.3 5 16.2096.0 KEHM WPy 20130101 0.33 0. 067
11.3 5 16.20 98.0 KEHM  1LPE 20120401 0 0
1.3 5 16.25 99,0 KREAL R 5870015 0.09 0.037
KA KE 5870014 0.03 0.072
1.3 > 1615 95.0 KEMN R 5870016 0.05 0. 052
11.3 5 16.25  99.0 KEEA  WPE 20130528 0.21 0.193
11.3 5 16.20 98.0 KEAL AL 110501 0 0. 081
K& 130501 0.07 0.070
S KEA Wb 110801 0.08 0.070
3 Wik ] i ] W4t WE 20130219 0.09 0.015
i (hE 25y 2010 B R (g WAAL  WE 20120735 0.10 0
o -~ Mo (7] L 2E g y WAL 121201 0.14 0.023
(?Eﬂﬂ‘EF’;H ?}ﬂﬁ} ME, ‘5513 KEEKH%?ETJ}% wEn WE 130801 L es o 024
22, RABHEET 2 2, AR ER, 7E 61 WAL WE 121201 0.18 0.010
| u L E’: . | 1 | L = 130302 {zﬁgﬁﬂ Iﬁjr‘qé 120906 0.08 0.070
MDA SO BT A1 (S ) mpKELHE e 0-08 0-070
MR 2 45, FHMEA; 4t (S WAL IR 130502 0 0.019
136601, 136602, 20130401, 130301) K& A ## ﬁfi ﬂjg o - 0.0
R NN ~N 1y N A n ) :
BRSS9 By I s | = W X v N S W< s = WAL WL 120901 0.09 0.055
1.64% |, BFER S 98, 4% ; ;J:(E/‘JK:ZILHK% 6.56% , gg? g;j'-i 12A412]22 0.05 0. 004
X WAL i 12122 0.08 0.011
EAEHR A 93. 4% . AL H 12122 0.17 0. 008
Sk [8-15] R, PRSP ESRMMERGE R R o013 0.157
; . ; - WAL HIN 96130103 0 0
H MR FIANE, HoA MR th 25 5RE . Az =L VAL HR 96121106 0.07 0. 001
WAZERS . MO, TINBUR Shp KL s 20901 0.135
. N KEI  dent 12031547 0. 06 0. 042
E/‘J/_:Ek%ﬁ:, ﬂn:tt%%\ j(/_:\“ 7J(\ 'HQHE\ Zz_é"j%o 7J(iih Jb 12031547 0.04 0.019
RN, HA SR . BRI T4 KEA R 000s o6 0.136
NN " . KEI Wk 296124 0. 09 0.039
EE%‘% %%HE]’} ﬂlﬁ—iﬁﬁ uﬁl[lﬁ] o E%Eﬁﬁ‘% KEI L 296124 0.22 0. 106
AR, W RS R KRB KL e 130601 0.05 0. 168
. N KEI ILPE 20130101 0.20 0. 195
1¢$ﬂﬁ%ﬁzﬁ{ﬁ3ﬂqﬂﬂggﬁ?§ s E&M‘?ﬁ*ﬁl%% kA WP 20130501 0.15 0. 150
s, PGP R IR, AR RS oo 009 0.015
T . , . INEE b 20130601 0.05 0. 047
'_%L’Eﬂ:ﬁ E@%ﬁtﬂi%fﬂfmﬁ']ﬁifg[ziﬁ ) 1}%%%*1%*5 /J\‘fEQ;L {E,Ht 20130401 0.17 0. 882
WAL FREE R SR, e EARRMALG, AL Wk 20000 017 0.003
: v ™ = Y A 3 ; NEFL L 101201 0.10 0.033
VAL | U Y ANEAL W 121201 0.11 0.128
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RP-HPLC ;%[5 Bt il E 58 1 R KA (AL EE S 6 FAL 4

== 2
B,

oW, FeR, EEmi, ZRA®K, # K
(L StMImsE A, St 5t 5500015 2. FMEFHLARAE, FM 5 550018)

WE: BR @7 RP-HPLC i[RI B 38 ) FBRAL R 3 (R, AhfR . 8% b o MnmE&Eaa. Ak o
R FMFNRE g il A (4.6 mm x 250 mm, 5 pm); WEIAHLNE (A) 0.03% BEfR (B), BEEEVEML; R E
1.0 mL/ming KW 220 nmy HEIR2S C, SR JORKE . XORMEHEE BAIREEATAIRETT . BTBLR . ool I
LIRS MIAE 1.010 0 ~10.100 0 g (r=0.999 6) . 0.0125~0.1250 pg (r=0.999 8) . 0.009 8 ~0.098 0 pg (r=
0.999 1), 0.0320 ~0.320 0 pg (r=0.999 1), 0.049 5 ~0.495 0 pg (r=0.999 2) . 0.031 6 ~0.316 0 pg (r =
0.999 9) F[EIP R FLAFIILR IS Z, SRR 514 97. 9% | 97.5% . 96.7% . 97.8% . 96.8% . 98.2% , RSD 4}
MHR0.25% | 1.25% | 2.19% , 0.59% , 1.02% . 0.90% ., £Ei¢ ZikuEwvI 5, |RE ML, v AT KERA:
e i) rge AU

KER: BRI EE; RIKE; XIS MIRE A, P2, WinERe; Z%JRR; RP-HPLC
HE4SHS. RO27.2 SCHRERAERS: A TEHS. 1001-1528(2016)08-1744-05
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Simultaneous determination of six constituents in Qiangli Tianma Duzhong Cap-
sules by RP-HPLC
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