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Determination of Manganese in Edible Oil by GF-AAS with Direct Injection of Microemulsion

CHEN Shang-long, LIU Quan-de*, LI Chao, LI Xiang-hua
(College of Food Engineering, Xuzhou Institute of Technology, Xuzhou 221008, China)

Abstract: Graphite furnace atomic absorption spectrophotometry (GF-AAS) coupled with direct injection was used to
establish a determination method for manganese in edible oil. The formation conditions of microemulsion and the effects of
C12H2sNaO.S concentration, ashing temperature and atomization temperature on absorbance were explored. Based on one-factor-
at-a-time experiments, the optimal determination conditions were determined by orthogonal array design to be Ci2H2sNaO4S
concentration of 4.0 mg/mL, ashing temperature of 900 ‘C and atomization temperature of 1900 “C. Under the optimal conditions,
the content of manganese in edible oil was determined to be 37.49 ng/mL with a relative standard deviation of 1.86% and the
detection limit of the method was 0.88 ng/mL. The average recovery rate for manganese in edible oil across three spike
concentrations was 101.8% with a relative standard deviation of 3.27%. Therefore, this method is rapid, accurate and applicable

without pollution and complex sample pretreatments.
Key words:
&35 0657.31

B NAL RG22 —, AT E N AT
REANVESRIEM, 25 2 Pl 10418, 5 W i 1 35 11
EI R RN HE T L F RO E, BRI R
FREARH EE MY, SN 2 B0 > o AR
B AN R SE W o 1 P4 R BN AR A A i % U)K 0%
A, PTUAG L Bh o B IO Kb 78 il G 3% AR R 2
17, AN ARG 3 2R AR b el

PR 52 B A R T R, R AL By

Wk H . 2011-06-18
FETH: TI5E mi HARHE3E 4T H (10KID550004)

microemulsion; direct injection; graphite furnace atomic absorption spectrophotometry; edible oil;
SCRRAR D A

manganese
Y YT : 1002-6630(2011)18-0278-04

R RS AN T A 0], ik AR %2, 79
QIR GG, M TIE KRR I, BRAEEBL. A TR %Rs
AR AT AR, H AH LT RR R T i K
P AL R R REBEAT I 5, (H IR VA 7R 2R &
SEIAT L I AL A5 WK IC bR HE VA, 0 M AR B v 5
R A N LA R AT BB R AT U0
CAtr X 5, 1B T RO By SLA R, Wil
WO R 24 o 1 PR B D 3 0 AN R A IR A 45

TEHE R BRMK(1982—), 53, BUBESCEGIE, AL, B985 4 & & 47. E-mail: longfeng821003@163.com
*EfEIER . XAEE(1958 —), B, El#EEz, AR, BRI ES ST, E-mail: lgd@xzit.edu.cn



X Bkl

86iltl=

2011, Vol. 32, No. 18 279

TR E 2, SRIA FE A N AL i Ee
B - A sl iy WO W 20 R - A R AR K 2 M T ik

1 MEETE

11 MESR

O ARG TTRAR BRI T8 K HNOs
s IE TR, MER. B A, Pk
B v o BRI BRI A RN A R XY Ay b 4l
FRFFERR TR B Img/mL) [ AR 5005k o
KA K (HFH 2 18.2m Q « om); G/ (@ AT 9999%);
PERE A LIS 5% IR ¥ i 24h UL L.

12 [R5k &

TAS-990 Ji T/ OB Jb st Al A
I TfE /A w]; Cascada™BIO HISEiG % B4k 24 %
[E PALL A7]; FA-2004B L7 KF il O RHAU
HWRAR: B mEAEAF,

13 ik
131 AU TAESAER S AR e

A SR TR JEOG T TAERAE R 1, £

FomMFE TR 2.

#1 ARPEFREOLET TEEME
Table 1 Working conditions of GF-AAS

JUE P m e g om MR /MA H SRR/ uL

2795 02 20 sl 10

®2 ABHMAESF

Table 2 Heating program of graphite furnace
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Fig.1 Effect of matrix modifier on absorbance
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Fig.2 Effect of Ci2H2sNaO.S concentration on absorbance
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Fig.3 Effect of ashing temperature on absorbance
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Fig.4 Effect of atomization temperature on absorbance

W
o
8

B 4 T, P AR T 1900 °CHY, WOk
B J5 7 A3 R (T v R 8 s R AR R O 1900°C
IF, WO Bk B e KB b5 B S I T, ROk
5B BRI
2.3 B MBI S A A

e R IR L, DA e AR R AN ) R
W AR E . SRR s R 2%, DA JE
hFERR, I Le(3%) IEACRUAT IEAS IS, X5 BT K
SRR WK 3, R LT T E ST LK 4.

#3 RABRABREMREHGERRR BT RGR

Table 3 Orthogonal array design and corresponding experimental

results

WK AT RO B XKk CliTd D s
5 JRCRU T /(mg/mL) IR /C WmEIC w5
1 1(3.0) 1(900) 1(1700) 1 0.079
2 1 2(1000) 2(1800) 2 0.073
3 1 3(1100) 3(1900) 3 0.054
4 2(4.0) 1 2 3 0.096
5 2 2 3 1 0.101
6 2 3 1 2 0.080
7 3(5.0) 1 3 2 0.106
8 3 2 1 3 0.099
9 3 3 2 1 0.068
ki 0.069 0.094 0.086 0.083
ke 0.092 0.091 0.079 0.086
ks 0.091 0.067 0.087 0.083
R 0.024 0.026 0.008 0.004
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Table 4 Variance analysis of orthogonal array experimental results

IR AwEETI A Fl HE Ji 7 F 2%
A 0.00106 2 0.00053 43.00 *
B 0.00126 2 0.00063 51.11 *
C 0.00011 2 0.00006 4.62
D 0.00002 2 0.00001
pEyit 0.00246 8

e Foos22=19.00; 4 .5¢mWiE3, P <0.05,
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Table 5 Spike recovery rates for manganese in edible oil
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3.75 1.00 4.73 98.0
3.75 3.00 6.85 103.3 101.8  3.27
3.75 9.00 13.12 104.1
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