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Determination of Cadmium in Decoction Fluid of the Medicine
Food Dual Purpose Chinese Native Medicine by Silica Gel Suspension
Introduction Graphite-furnace Atomic Absorption Spectrometry
after Enrichment

YANG Xian-zhen, @ CHEN Xue-ze, SHEN Yin-mei
(College of Science, Central-South Forestry University, Zhuzhou 412006, China)

Abstract: A simple and sensitive method has been developed for the determination of cadmium in
decoction fluid of medicine food dual purpose Chinese native medicine. The cadmium was fixed on
finely divided silica gel as the complex with ammonium pyrrolidinedithiocarbamate (APDC) and
the silica gel was collected on a membrane filter by filtration under suction, then wash down the
silica gel used 1 moL/L hydrochloric acid from membrane filter paper and the suspension was
directly used for the determination by Graphite-furnace Atomic Absorption Spectrometry.
Quality feature is 2. 8 X 10 g/1%. When n = 5, standard deviation (SD) of these samples were
from 0. 0025to 0. 0058 , (SD) of these samples were between 0.012 and 0. 052 and recoveries
added were 91.8 % and 111. 1% ,the results were comparatively satisfied .
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F,ABEEERBE. EEARMESE Cd— APDC
BEay, A/MEBRK 1 moL/L MR LYET
B, A EER TR EFREOEE RN
ERPBRE. SHEEEFRMAK, REFHE
R B 4 A, AT KRB 25 B M W PO R R
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1 #HEF&

1.1 FES5EHA

TAS-986 &Y JFEF MRk 43 406 B i .GFH-986 &
HEnALGBPETASIABPEE. TR
WA RAERFTEAA W2 0RABRAT Wit
AT R KG25 B d ks HEAKS
ERAASER:EEBHEE .0o~1 mL W, AAR
HERAFAF ;LR 0.45 pm HF# 25 mm HE
BEAE . H A K2 A R B P A R O 4 A 4l B
KRG, LR BKEARLHRBBKBIRE.
1.2 —BXBSE ’
1.2.1 $£®% % & 1 mg/mL FIRAEER: FRE
1.216 2 g KRR A EAL T (CACYL, » 5H O) FHH+,
AWK BEREBA 500 mL RBEF, HEBRE
)i 2

1 ng/mL @AR#E TAEB W : B 1 mg/mL 45
BHEB, AZEMBEMRBE 1 ng/mL, AANHE.

0.001 mol/L ) APDC %5# : B2 0. 016 4 g AP-
DC B TR, HZRKEH, #BE 100 mL
AEREP.EXERNE.

50 g/L MYBER B v X 12.5 g RERE AT
AR ep , A UK BB E 250 mL, (EAIRT R AMEST .
T R A B Ak BB T L TR ) R PR R T
1.2.2 F# ¥ % 7E 300 mL #BEHR A 100
mL 7 8 B %W AIA 0. 8 mol/L NaOH 0.6 mL
1 mol/L CH;COOH 1 mL # pH{EZ 6~8,H
A 0.001 moL/L # APDC Z# 1 mL, KCIO, {8
FMEBEH 1 mL.50 g/L REE S phik 0.5 mL. #£45.
BEYS 1 mn, AEBKHE.IRKELEEERE,
BER—NEREY 17 mm, EEAR 0.1 mm HHE.
¥ B A B L IRE P, 00 1 mol/L IEBRIE K
1 mL, FI#H BRIk E 1 min LBEBLILEE, B
PN EERTABPRFRYBO6EE N E R RN
B, FeAZKRKBEA.

1.3 {UFEITIEFH

52 B K 228. 8 nm, AT BB 5 mA, J KA R
0.4 nm,#EHER 10uL, EFHFALE 1.9 mm, T+
BRFREIL. s

1 ARPAEBEF
Tab,1 Temperature programming of Graphite-furnace

HR]R HE/C FBatE/s  RERE/S
Fig 120, 10 10
R4 300 5 5
E¥ 170 0 2
ik 1 900 1 3
2 #R54#

2.1 XBREHBRL

2.1.1 #HEMNFE 7E 300 mL R F, WA
1 mL 1 ng/mL B48 THEARAER M, 100 mL —R#&
7k ,0. 001 mol/L # APDC ¥ # 1.0 mL,KCIO,
RIS 1. 0 mL, SR 5 43 M ARERE L TE % VB AL
84 0.5 mL HORE R, SR 3 ANTAT, HARH
FETA L 2. 2, FEFERBITRS &£78 | mL 53
BB, e XBEE., SBREIHBER.E
Hx. EABBEENSRAEESMH 0.152,
0.140 f1 0. 142, 5 1 ng/g @& TERHEBF BB R E
BEO0.155 i  E RS ERRAEER K FER
By R B, O B RE A M A,

2.1.2 ®E WL225EMAM.MALmLI
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WRSF REE- LIV RTBAMAEEZNZERAATHR AR TR TS 51

ng/g B4R TAEFr #E 78 W, B A NaOH % ¥ 1
CH;COONa W #y & MWK B, 1A R pH HK
BWISERE BB N 100 mL. 4 pH {H 2
ASSEAT 4 3R OF R B UUVE S5 B R OB B, B E 1
B.ARAE 1. HE1ATUESL: % pH HE 5~8
B RAEEBRK, UERK . I pH EER, BT
fmA B 0.8 mol/L NaOH A ¥ # 1 mol/L
CH;COONa 4354 0.6 mL 1 0. 5~1.5 mL(ZA5E

EHE 1.0 mL),
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Fig. 1 The relationship between absorbency and pH
21.3 HEMNAFE AP L22EEXLRPR,
A 1 mL 1 ng/g #1488 TAEARHER B B MA 50
g/L MEE BRI B i B W B R LR S RO
E.XRERAE 2, HHEENMARLE 20~30
mg B, IR 6 BE B K, B R MOE W, 1 F B 25
mg. HMERMARKT 30 mg 0, WICERERHE
g TR, AT BE R T KB RS BB 2 8t
EhERYER » AT 35 BT O B kB P R A B R
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Fig. 2  The relationship between absorbency and the

amout of silica gel

f&. % 1.2.2 AL BREME, B/l FEL 10 4
FE
2.3 WaRR

WA Cd MFRERE R 2. 8X 10" g, FF & UMK
(4 BT R 4647 Ml b5 v AL RE B9 045 T 28 R O AR AL B B
BR, A ME AR EFPEARMB HHIHE.
2.4 SMEBEBFHEM

100 mL B F &4 1 ng, & H M A SnCl. .
HgCl, . ZnCl,, CuSO,. Pb (NO;),. K,;Cr,0O; .
CaCl, \MgCl, \NaCl . KCl,FeCL, B, X & & 8
R VK BE X 7 100 ng/mL, §R A9 BRI £ 834
~104% 2 8],
2.5 BEEMNE

L& BKEE 100 mL(FH 1 ng/mL) , HEEH % .
SHE MRHBE T BB EE 50 F, 058 S
WATRGE , 7 B A — KoK= B 5 H %ot & 4
R2PA. AR 2HBETH, f5#EMW2E SD X
0.002 5~0.005 8, A& % & ¥ RSD K 0.012 ~
0.052, BIEAHEHMHEE.

x2 REEMUELER

Tab. 2 Results of accuracy determination

A
R SD RSD
1 2 3 4 5 6

A K 0.162 0.154 ° 0.152 0. 154 0.158 0.156 0.003 6 0.023
LA=E ] 0. 350 0. 362 0. 360 0. 356 0. 358 0. 357 0.004 1 0.012
X YA 0.152 0. 156 0. 151 0. 150 0. 156 0.153 0.002 5 0.017
Liok ol 0.098 0.115 0.110 0.110 0.112 0.111 0.005 8 0. 052
Ay 0.110 0.117 0.118 0.113 0.117 0.115 0.003 0 0.026

EHARGTHRLEMS, AREEHAETNE. A&
FWBER 1| meg/mL WiInHERBR BN REKRE

2.6 RAEMZPHEMEENEBAE
% 1.3 B sE iR F R TAE & i L Rl 1 3
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24 100 ng/mL BbRHE I , 43 3 B B 2 WK BE 9 4%
KWW 0.1.2.4.5.6.7.8,9.10.11,12 mL, B 3| &
BHE#0.1.2,4,5.6.7.8.9.10,11,12 ng/mL K
—RIIGFHET AR 535000 2 KR OEE, R g
TR NBEAFLH KT BEED T /EH
&, HETR, EAMAHAHLRE N 0. 992 1 B]
£ 0~12 ng/mL EWREFE N, RETERE,
FIEBAT 9 YR (R FE B E 0~8 ng/mL ),
AR RIFILERXRR(r =0. 9992) ,

L2 A4=0.0637C+0.0759
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Fig. 3 Standard curve
2.7 HAAMELRMEBE
BALES &M B EN 4 FP2is 4

g, 100 C®R#ZME/K 50 mL ¥ 20 min [§iT
W HESBIEMBERHRAEP A 1 ng/mL 4
PRHE TRV 1 mL OmAR BIBGRLE . ARHE bR
BHEMESRENEREAG HTEEERHESR
WHFROTE, FNFRE 4 FAHE 0.5 g, HEK
HCIO, 1 HNO; (& 1 : 5)HILB EHF E 50
mL, W HBEES . U ELR R .
HERMEI PR, NERITLUEFR, 4 Frd i
FTREBRHFARECKA A RHA#E ORE
AR B BRR VBT <MiE<&BIE
<HMEAH,MBEHRBEERRABHH~HIE<E
BE<MNAE TLRBHREFLHRBEBERE
th. BIEREERAI A, —MAFEFFPLERME 20
min JSERER PEFEBIKE R 0.014~0. 089 ng/
mL, BHZGMEERMB P RN S E AR,
NEBRELAEEWRBRAdAEE. NEK4ET
LA IR EIR R 91.8% ~111.4 %, R4 A
HE AHXZRFEESTUEPELGRAE S
REH.

£33 KERUNELERWEKE(n=5)

Tab.1 Samples determincations and returns-ratio(n=>5)

e JRE W D RSD ﬂuﬁ@&$%iﬂﬂﬁ;
JB#5/(ng/g) BHIM/(ng/mL) mA£/ng W2 {8 /ng Bl 3/ %
W% 380 0.089 0.0045  0.051
SR 350 0.025 0.0056  0.160 1 1.114 111. 4
e 210 0.014 0.0005  0.032
gt 130 0.015 0.0007  0.043 1 0.918 91.8
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