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Comparison of Different Producing Areas and Parts on the Contents of Heavy Metals in Vespae Nidus
WANG Zhonghua, MA Ying (Dept. of Pharmacy, the First Affiliated Hospital of Tianjin University of TCM,
Tianjin 300193, China)

ABSTRACT OBJECTIVE: To establish the method for simultaneous determination of 5 heavy metals in Vespae Nidus, ‘and to dis-
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cuss the effects of difterent producing area and part on the contents of heavy metals in Vespae Nidus. METHODS: The contents of
arsenic (As), mercury (Hg), lead (Pb), cadmium (Cd) and copper (Cu) were determined by atomic spectrophotometry (hydride
generation method, cold vapor method, graphite furnace method and flame method). The difference in the contents of heavy metals
in samples were compared among different producing areas by analyzing data. RESULTS: The linear range of As, Hg, Pb, Cu,
Cd were 0-40 ng/mL(7=0.993 0),0-0.9 ng/mL(»=0.997 4),0-80 ng/mL(»=0.995 5),0-8 ng/mL(7=0.992 7),0-800 ng/mL (r=
0.996 6), respectively. Limit of quantitation were 4.473, 2.35x107", 8.380, 2.128 , 54 ng/mL, limit of detection were 1.342,0.701x
107°,2.514,0.632, 16 ng/mL. RSDs of precision, stability and reproducibility tests were all lower than 5.0%. The recoveries were
84.26% -102.25% (RSD=7.711% , n=6) , 90.90% -115.31% (RSD=9.38% , n=6) , 92.16% -105.70% (RSD=6.19% , n=6) ,
90.81% -113.99% (RSD=8.86% , n=6) , 91.63% -102.79% (RSD=5.09% , n=06). The phenomenon that heavy metals of sample
from Shandong and Hebei exceed the standard was the most serious. Main heavy metal which exceed the standard was Pb. The con-
tent of Pb in Chamber was higher than other parts. CONCLUSIONS: The method is simple, precise, stable and reproducible, and

can be used for simultaneous determination of 5 heavy metals in Vespae Nidus. There are different contents of heavy metal in Ves-

pae Nidus of different producing areas and parts.

KEYWORDS Producing areas; Medicinal parts; Vespae Nidus; Heavy metal; Content; Atomic spectrophotometry
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Tab 2 Instrumental determination condition

TARA I As Hg Pb cd Cu
WE ik SRR WS Fisslk: Fissgk: PRI
e WOCRARAT RIH AT s DIRAT R LB iz D BIRT
FTH  mA 12 4 10 8 6
WAETTIE, nm 07 07 07 07 07

ek .om 1937 2537 833 288 348
TR/, s 120120 120120

TRAGIREE /BT, C /s 700/20 500/20

AL /BT, s 1800/5 1800/

HRET EEH EEH R}
IR 1% TEAL AR 0.3% S AN 0.5% A LM 0.1% A Lo

i | R (1-100) 1% BIER(1-100)

O W R I A i
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B 127 T Hg B TH S I WOE 2, T 10 9% il R 75 VR ) 1k
Hg W B0 1 pg/mL BIFRUE ST A5 W . RS2 B
W Hg b it 48 W A5 18 1, 43 1) 8 F 50 mL &,
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T 5% 5 1R F2 e v TR 22 SR 21 (Bl % K GE 45 1250
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2825 IR BRI . (3) Hg : 44¢ ™ (1) "3 | Jr e 22 4k
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Tab 37| Regression equations, linear ranges, limit of
quantitations and limit of detections
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ng/mL ng/ mL ng/ mL
As y=0.018 203x+0.055 548 09930 0~40 4473 1.342
Hg y=0.19508x—0.0057342 09974 0~09 235x10° 0.701x10°
Pb y=0.001 043 6x+0.008 7097 0.995 5 0~80 8380 2514
Cd y=0.070 300x+0.033 660 09927 0~8 2128 0.632
Cu y=1.219 6x+0.009 205 4 0.996 6 0~800 54 16
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FEE i SRAERE S N . 4525, As . Hg .Pb.Cd.Cu
AT 5w W AEL 7 RSD 43518 1.72% .2.10% . 1.53%
2.05% .1.92% (n="5) , FRIIHE IS W T T CE 12 h
AT E
2.7 EEHKE

K BRI — AR (ST DG &L 32227 F
D5 Pl A AR S VA, 36 6 10, PR 2.2, 173 N AR TAE
SRR E 10 AR AR 5 M B IR A R
25 As Hg .Pb.Cd,Cu V-8 &334 67.298 .0.382
0.000 5.1.162.,0.267 mg/kg, RSD 43514 1.63% .1.26 % .
1.93% .2.60% .4.56% (n=6) , ARG R
2.8 R

B A RAES (4i5 . 1)0.5 g, 36 4, 4 B InA—
FE R ARG ARE A AR, 4% 2.2.27 0 F il £ ik
TR, PR 2. 17T N AES TAE SRR A | 3 5%
AR 5 AR I 1S RE [l e, 25 R L3R 4.

x4 MEEKEKELER (n=6)
Tab 4 Results of recovery tests(n==6)

MR TR RSD,

i Hj’ri ﬁu”u’a‘ Az, WEE,
g o H,ug pg pg &, % %, % %
As 0.5 0.288 5 | 1.1102 86.16 91.81 771
0.288 5 1 1.248 4 96.89
0.288 5 1 13175 102.25
02885 1 1.0857 84.26
0.288 5 | 11236 87.20
0.288 5 | 12127 94.12
Hg 05 1.925x10™ 0001 13510x107 11329 107.59 938
1.925% 107" 0000 13586x107° 11393
1.925% 107 0.001 1.0840% 107 90.90
1.925% 107 0.001 1.5970% 107 © 11531
1.925x107 0.001 1375 1107 T 9921
1.925% 107" 0,000 (1346 6%107° 7 112.92

Pb 0.5 337580 1 332077 95.54 97.60 6.19

33.758 0 1 36.7392 105.70
337580 1 33.044 4 95.07
337580 1 36.3812 104.67
337580 1 321372 9246
337580 1 320330 92.16
Cd 0.5 02390 1 13916 112.32 106.23 8.86
0.2390 1 L1251 90.81
0.2390 1 14123 113.99
0.2390 1 13710 110.65
0.2390 1 12183 98.33
0.2390 1 1378 6 11127
Cu 0.5 0.1025 1 10410 94.42 96.13 5.09
0.1025 1 11333 10279
0.1025 1 10310 93.49
0.1025 1 10205 92.56
0.1025 1 10102 91.63
0.1025 1 11230 101.86
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®5 HMERPTEEESENELSR (n=3, mg/ke)
Tab 5 The contents of metallic element in samples
(n=3,mg/kg)

I As Hg Pb cd Cu
1 i 0.662 063810 7117 0301 0.19
LR 1319 Fiih 64711 0.309 0254
WA 1510 0.898x10°° 66343 0.540 0359
(i 1.164 0.768x10°° 67409 0383 0268
2 [ 0256 1410x10° 41292 0.083 0224
LR 0.202 0510x10° 24204 0.172 0.155
WA 0.298 S 32.939 0333 0.030
Tl 0252 096010 33812 0.19 0.136
3 i 0285 038810 116.092 0.065 0315
LR 0383 0388107 118.239 0273 0.040
WA 0458 S 116,99 0478 0289
(i 0375 038810 117.108 0272 0215
4 iz 0.603 0313x10° 69.62 0.128 0.040
R 0451 Fiih 52734 0.111 0.205
GEa] 0.446 0385%10° 34400 0.154 Fhh
(i 0500 034910 52254 0.131 0.123
5 % 0.686 0.188x10° 67516 0.149 Fiih
LR 0558 Fhah 53519 0.157 0.015
RE] 0577 082310 52984 0265 0215
A1 0.607 050610 58.006 0.190 0.115
6 #E 0.306 0573%10° 60413 0.086 R
LR 0.367 0513%10° 36374 0,106 0.015
WA 0523 051310 38104 0.176 Fith
T 0399 0833%10% 44.963 0.123 0.015
7 HE 0463 0250 x10° 95.897 0374 Hh
LG 0.500 044810 60901 0.166 Kt
7 0589 0.635x10° 48709 0364 0.205
P 0517 0444107 68502 0.295 0.205
3 it

2015 4F R H L 25 80y (— ) 3o e 1 28 Fheb 24
A @ R E bR, P 12 A AR HELNT T : As<<
2.0 mg/kg, Hg<0.2 mg/kg, Pb<<5.0 mg/kg, Cd<0.3
mg/kg, Cu<20.0 mg/kg; A 104 FHLE T H 4 8RR
B B BRSO (<5 mg/kg) , e AR T AR (<
40 mg/kg) o ME——~ 55 8 P LU BT 1) P e e,
Pb (175 25K <8.0 mg/kg.

AR ZE R PR, A 29MFE i Pb 1Y & i
A E R R EARUER 4.8~23.6 4% , 5 M AR bE A g
TR 3.0~ 1485, MAR NG 0 /™ H . X Ui W] Pb 204 7
Wi EE N ESEGRYAEER R, ST B 6l
A 1 A A

AT E AT, DAZS MR i rp P ) i R R R S
N IR Q77 i P 35 R ARG (0 5™ H, LU= AR Q@
ARG 4, AR R AR A i, 2 R A SRR
X (P<<0.01). LLCdIE & FEbR, Wit 1) Cd
ARG DR E ORI AR@ANL AR O 1,
IR ARAR RN S 7 1, 22 /A G L(P<
0.01) o A 7 i 25 B A il v As 19 3 2 90K T 2015
A RRCH L 2 30 (—3) BR e A e, AELTRT I ™ Bl 25 1A A
ai Y As B AR R, T i 25 A G
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X (P<<0.01). FrA = i 25 A% i b Hg 1 Cu 95 1
I AT 2015 4R R r 24 ) (—35) B brofe , o
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BAEETNAY b S s T S AN, 2 5
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2GR RE D A P 2R R As 1 T AR
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At IR s A (ORI N 28 25 B3, X A e
P ML BT P el B R 2 R . T A 2 TR A
FE b He A1 Cu 9 5 35 18 254K F 2015 4F iR (b [ 24
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DL B SRR, AR50 7 3 AT T8 B v 5 R 4
Ja S B A ] IsH I, L7 R 24 PR 57 o) e P o B 4R
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3 A Ui ] oiE W, o E AT G 2 i
TE FMAPREE ARG, A E i (B ) () 26 38 2T P AR S Ay
SOYEE T 76 8% B W kG SRt 7 vh 25 5 32 3101 R WA
XN 5 B | KRG Ol 28 s e | Tl i
FREE Ik b A TR B3R AED) B RAE o0 AT AR AN
A FH A5 i 22 DR 3R A s e o T 3k 26 PR 3R B 4l ] 4%
RO W B 2R T AR I . NS R A IR B AY
B B, 0 LA 2 SR R TR AT AR AT B
VSRR BG4, 33K 156 B 2R e (08 ) iy A Ak 2 2 3
TR EIASE IR . [RIB, oh T4 B A B 4540 19 R ik
PE, X A SRS 9 T 4 1T RE A R 1Y) A A A
PEFM AR BG4 S AR E B A [R) = sl 5B 7 25 R4 A

EZED; 2017455 28 5 15

HEE A O 25 SRR, 3K S R R B 5 SRR
BEIWAFAE— 3 WIAH M, BT RL, A7 s i) SR 34
B AT, T 2 3 R UK 5 T G 1 e B SR A b, I
A0 By b ) B R B i, U H R i AR AL P
i AE AR IFN R 2 —, B —E s S
SEHE .

S 3Tk

[1] AaIVrisg, XIOGH, Rk B 0 s Ak 2 A 92 (0] F 32 25,
2011,42(10) :1905—1908.

(2] SKUE, BHLLHEE. 08 B A A7 o0 K 24 BRAE RIS 8 R ().
FE 2 5, 2015,26(24) : 3447-3449.

[31 WIHA, B2 2% . (B B R Ak 2 By i A FH X 3Ly
T B0 78 28 (], & B #5255 s k42 &, 2005, 24
(3):235-238.

[4] V57T, s, 8 R 100 Fivd 25 4 v e R A i
ME fE DL mELE L& RAR,2001,18(2):
43-44.

[5] Sz, R0, 5K JE.100 Fid 25 5 4 askE ko
BAF[I]. P B 2507 ,2014,17(10) : 16961704,

[6] BAERE BARER, ] — R 5 Tk e v 8 4 Vs e
RIIHT AR ZE T oE 3 25,2014, 45(9) : 1199-1206.

[7] AT AE B, 220, S 6 fh rh s h B 4 8 u R
BRI E [J]. 5 2 E R B 25,2008, 19(3) : 565-566.

[8] MZEIMZE s F AR Ao E 25 v 3R[S].2015 4F
JiR AL o B 2B H i, 2015: 205-206.

[9] se/har, ZEfpikich ey SESBI + B 25k,2011,20
(10):79-80.

[10] Fadedke , 2 = 2 il e Ak ) 27 R I LR 0], 2L ok S
%,1997,34(1) :28-30.

[11] SR, 23S, S04 v 2bh b 8 42 J 15 Yo S LA 5
LEIR[T]. 2R LA 52,2006, 34(3) : 495-497 . 499.

[12] JAWEB, 20, B8+, F R LA EE ] B AL
E A4 ,2014,37(4) :11-13,

[13]  AShi i, 4+ A b 3 4 a8 W AE T SO ik 2R iR ).
J-HRAT,2014,41(11):157-159.

[14]  S/NEH, ol/NBE 5822 00, S h 2 M E A R T BRI e
M) F Bt 25 2 & ,2008,33(18) :2041-2048.

(ks H391:2016-08-05  f&1[m] H 11:2016-10-08)
(Gifi -5k )

China Pharmacy 2017 Vol. 28 No. 15 - 2123 -





