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Determination of Fe, Cu, Mn, Pb and Cd in Yeast by Microwave
Digestion-Atomic Absorption Spectrometry

LEI Hongqin, LIU Xubin, LUO Qiong, MENG Ru” ,SU Youzhi, LI Fang

(Comprehensive Technical Service Centre of Yili Entry-exit Inspection and Quarantine Bureau, Yili, Xinjiang 835000, China)

Abstract Five trace elements(iron, copper, manganese, lead and cadmium) in yeast were determined by
microwave digestion-atomic absorption spectrometry. The results show that this method is rapid, simple
and efficient (five elements per test), and it had a good linear relationship(» =0. 995~10. 999) . The
recovery was in the range of 96, 0% ~103. 0% and the relative standard deviation (RSD, n = 6 ) was
2.0%~4. 9% . The good features of the proposed method indicated that it has good accuracy and
repeatability. This approach provides a viable alternative to the determination of Fe, Cu, Mn, Pb and Cd
in yeast samples with satisfactory results.
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Table 1 Microwave digestion procedure
/W /min /C /min
1 600 5 0 120 5 0
1 600 5 0 160 10. 0
1 600 50 180 10. 0
2
21

Fe, Cu, Mn , -

, 2,

2
Table 2 Working conditions of flame atomic

absorption spectrometry

/

/ / /
/ / /

nm /mA /nm
(Lh™") (mLemin™ 1) mm
Fe 248 3 6. 0 0. 2 65 50 6
Cu 324. 8 3.0 12 50 50 6
Mn 279. 5 7. 0 0. 2 60 5 0 6
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b
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o b
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Table 3 Determination conditions for the
determination of Pb and Cd
/nm
/mA /nm
Pb 283. 3 4.0 0. 8
Cd 228. 8 3.0 L2
4 ~

Table 4 Temperature raising procedure of graphite furnace

for the determination of lead and cadmium

/C
(‘Ces™ 1) /s (mLemin™ 1)
1 75 75 3 20 400
2 90 90 1 20 400
3 110 110 5 10 400
800 700 300 4 400
1700 1 600 1 400 4 0
2 300 2 300 500 4 400
23
Fe,Cu,Mn,Pb,Cd ,
HNO, (2%)
’ ’
(A) «© N
7, S5, S ,
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Table S5 Linear regression equation
/(pgemL™1) r /(pgemL™h)
Fe L00 200 300 400 500 A =0.0906C+0 0129 0. 997 2 1. 00~5. 00
Cu 0. 50 1. 00 L50 200 250 A =0,110 7 C +0. 003 6 0. 997 8 0. 50~2. 50
Mn 0. 50 1. 00 L50 200 250 A =0 1512C~+0 0075 0. 999 0 0. 50~2 50
Pb* 400 800 120 16,0 20,0 A =0 0015C—+0, 002 4 0. 997 0 4,0~20.0
Cd* 0. 60 1. 20 L8 240 300 A =0 016 8C+0. 0025 0. 995 1 0. 6~3. 00
 * ng/mlL
96. 0% ~103. 0% .RSD  (n=6)
2 4 2 0%~4 9%,
3 bl b 5 b ’
3 b b A} b o
6,
3
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Table 6 Analytical results of samples(n=3) - N N
/(mg-kg™") °
Fe Cu Mn Pb Cd -
1% 331 5. 30 6. 77 0. 041 0. 023 . , ,
2% 37. 8 4, 27 6. 30 0. 068 0. 025
3% 42,1 3, 22 5. 96 0.138 0. 084 > °
4# 33 4 4, 46 5. 44 0. 219 0. 038 R
5% 36. 0 4,99 5. 40 0. 201 0. 024
b
6 5 Fe,Cu, Pb, °
Cd,Mn o Fe:33 1
~42. 1 mg/kg,Cu:3 22~5 30 mg/kg,Pb:0 041 ~
[1] , .
0. 219 mg/kg,Cd:0 023~0. 084 mg/kg, Mn:5 40~
gk & 8/KE [1l. ,2005(4) ; 25-26.
6. 77 . F 5
mg/kg e ’ 2] . . . tl
30 mg/kg, Cd +9 ,2004(11) ; 7-9.
,37 Q 084 mg/kg, [3] . .
,3%F ~5* Pb [J1. ,2001,23(4) :93-96.
s [4] ’ . . -
[J]. ,
25
) 2008,24(1) ; 67-70.
c 3 5] : : .
, Fe, . 3 [1]. ,2013,
Cu,Mn,Pb,Cd , 1~ 3 30(6):2969-2972.
, i 7. (6] . . 14 ICP-AES
[J]. ,1999,19(4) ;:595-597.
7 [7] (ICP-AES)
Table 7 Results of recovery and precision test ( n = 6 ) (1] 2011,1(4):15-18
RSD/ [8] . . ,
/%% (ICP-MS) 18 .
Fe 0. 956 1. 00 L97  10L 4 36 ,2012.2(2) :52-56.
Cu mg/L 0139 0,100 0 235 960 1.9 .
[9] , s ICP-MS
Mn 0.049 0,050 0,098 980 20
Pb , 1. 68 200 374 1030 40 L. » 2008,
ca MY 10 Lo 208 90 24 28(10):2421-2424.
[10] . , . -
7 ,Fe,Cu,Mn,Pb,Cd 5 [Jl. ,2007,26(4) ;28-31.



