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Abstract: An effective method was developed for sequential rapid determination of trace elements in some seasonings by microwave
digestion-high resolution continuum source grap hite furnace a.omic absorption spectrophotometry. The interferences were eliminated by adding
the comresponding matrix modifiers. Results showed that -the instrument detection limits of Cu, Cd, Pb, Mn and Al were 1.22 ng/mL, 0.077
ng/mL, 1.53 ng/mL, 0.614 ng/mL and 1.54 ng/mL, respectively by this method. The recoveries were 95.2~106.4%. The precision relative
standard deviations were less than 5.22%. Therefore, this method was rapid, accurate, stable and less pollution, and had a high practical value. It
provided scientific basis for sequential rapid determination of many trace elements in food.
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Table 1 Working conditions of HR-CS AAS

AR AR st BEEE
AEHKIhm #&A =T

% il FARA /UL R AR/UL

Cu 32475 Hsba A Ofﬁggg" 5 20
L 10 mg/mL

Cd 228.80 mth#l A . 5 20
BRER — A%
o 10 mg/mL

Pb 28331 @A 5 20
BRBR — A

Img/mL 74 BR 42 Fe

Mn 279.48 @%b & A 0.5 mgmL B4 5 20
AR

Al 39615 Zs AR 1mgmL AER4E 5 20
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Table 2 Temperature-rising program of graphite furnace

wAfem BRI RFHAR
BIC BAEIC R ANCTIs)
Cu 1100 2000 1500
cd 600 1200 1400
Pb 800 1500 1500
Mn 1200 2200 1500
Al 1300 2400 1500
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2y HIFREL 2.500 g #iE S %%, 0.250 g ilHasE .
0.250 g fiMRHEN AN 0.1250 g iEREE. 0.1250 g S REETA
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0.5% HNOs W& e R ZIEE . Feil| st &N 10
mo/mL Bl 2 EAEE . 1 moimL FERRBEIE M. 1
mg/mL fEFREE AT 0.5 mo/mL FHEREEVR S VAT . 0.5
mag/mL fil FREE VA R 14,
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Table 3 Conditions of microwave digestion

FESH  EHIMPa  BHESs OB Ty FIW
1 0.2 30 500
2 0.5 60 1000
3 1.0 90 1000
4 15 120 1000
5 2.0 60 1000
2 HERESH
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Table 4 Standard working curve and detection limit

LA RMEE AR

TE & vk )2 AL

* Z# I(ng/mk) /(ng/mL)
Cu A=0.0067801>c+0.01243030.9986 2~40 1.22
Cd A=0.0504875>c+0.0186282 0.9995 0.25~4  0.077
Pb A=0.0045229>c+0.0205635 0.9955  5~50 1.53
Mn _A=0.0176912>c+0.04616410.9985 1~20 0.614
Al A=0.0030906>c+0.0303334 0.9944 5~100 1.54

HH 4 R, FERE M REIREEE N, #SoE
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REIIART 0.994), (CaRAsH BRAK.
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(RSD)A 5.22%. FRitbzAb,  ANVEHIAG % (RSD)A) /N
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Table 5 The contents of Cu. Cd.

Pb.

Mn and Al in chicken

essence. monosodium glutamate and dark soy sauce

o TE ) A8 F3#1ERSD
/(ng/mL) Angle) Augle) 1%

Cu 0289 0.281 0.277 0.295 0.293 0.271 0.284 3.35

Cd 0.137 0.140 0.146 0.142 0.137 0.146 0.141 2.89

%4 Pb  0.00530.0051 0.0057 0.0049 0.0053 0.0051 0.0052 5.22
Mn 112 117 108 113 112 110 112 271

Al 192 201 195 183 183 195 192 3.76

Cu 424 413 437421 419 431 424 204

Cd 0.185 0.176 0.195 0.191 0:185-0.181 0.186 3.67

“k#% Pb  0.087 0.087 0.095 0.091 0.087 0.083 0.088 4.68
Mn 507 511 501 495 522 499 506 1.93

Al 0741 0.733" 0.754 0.784 0.701 0.721 0.74 3.86

Cu 153.2 151.1-159.5/148.7 152.7 157.6 153.8 2.63

Cd 14.05-13.9514.21 14.68 14.86 14.19 143 254

%% _Pb 342 352 336 324 337 352 341 3.14
Mn 312 308 322 317 319 325 317 1.99

Al 257 249 265 251 263 255 257 248
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PR FERE SEATHEAT Cu. Cd. Pb. Mn il AliX
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Table 6 Recowery of Cus Cdv Pb. MnandAl in chicken essence

AR AR AR W RER hoine
R E/ngmL) E/ngmL) E/(ngmlL) HE /%
Cu 5.71 10 15.23 95.2
Cd 2.82 1.25 4.15 106.4
Pb 2.64 125 14.6 95.7
Mn 5.53 5 10.65 102.4
Al 47.41 25 73.24 103.3

HH 6 BT %0, Jnbs ENSCRIIAE 95.2~106.4% (8],
T FASEN E Cu. Cdy Pb. Mn. Al, 45 RyEfn]

ko

3 g

SIS BT TT 1 IR - s o FEEE SO IR SR R

TR B N W E XSRS . RRE . Sl Cus
Cd. Pb. Mn Al Al TEGEEMR TAERLET, WSSk
1 Cu. Cd. Pb. Mn. A& &5 0.284 pg/g-
0.141 pg/g. 0.0052 pglg~ 1.12 pglg. 1.92 nglg, Wks
Hi Cu. Cd. Pb. Mn. Al 5 & 535108 4.24 nglg. 0.186
nglg. 0.088 ug/g. 5.06 uglg 0.74pglg, FHid Cu.
Cd. Pb. Mn. Al )5 & 553 7 4 153.8 ng/mL. 14.3
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ng/mL. 34.1 ng/mL. 3.17 ug/mL. 2.57 pg/mL. Jits
[E R 5 BN 95.2% . 106.4%. 95.7%-. 102.4% .
103.3%, XAt R 43504 1.22 ng/mL. 0.077
ng/mL. 153 ng/mL. 0.614 ng/mL. 1.54 ng/mL. 7EJ
SEXG G P I, VLIRS B (RSD) A 5.22%, FRitt
ZHh, ARG EFE(RSD) /N T 4.7%.
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