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Determination of manganese in milk powder by flame atomic absorption
spectrometry

NASIQIN Gao-Wa', CHANG Jian-Jun, SONG Xiao-Dong

(Inner Mongolia Mengniu Dairy Industrial Co., Ltd., Hohhot 011500, China)

ABSTRACT: Objective To optimize the method for the determination of manganese in milk powder by flame

atomic absorption spectrometry. Methods The burner height, combustion ratio and other instrumental conditions of
flame atomic absorption spectrophotometer were optimized to determine the best experimental conditions. Results
Best instrument conditions were as follows: lamp current was 7.5 mA, slit width was 0.2 nm, burner height was 10
mm, gas flow rate was 2.4 L/min, auxiliary gas flow rate was 15.0 L/min. Under the optimal instrument condition,
manganese in milk had good linear relationships in the range of 0-3 mg/L, and the correlation coefficients were larger
than or equal to 0.9995. The limit of detection was 0.0099 mg/kg. The recoveries were 93.6%-99.5%, with the
relative standard deviations of 0.66%-3.49%. Conclusions This method has the advantages of high sensitivity, high
accuracy and good precision, which is suitable for the determination of manganese in milk powder
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Fig.1 Absorbance-burner height curve (n=3)

3.2 BAKREEAOIREE

KGR IR B SR AR S BV IR A U AR I
BT R R RS AR 5 B
HH 15 L/min, BUEBSRED . WS RIEBRIHEN
2.4 L/min, BIBRECH 15:2.4, WL RS R WK 2,

0.0075 ¢
0.0070
0.0065 +

L& 45511

2 0.0060 t
0.0055 ¢

0.0050 . . .
14 16 18 2

22 24 26 28 3 32
#AS R L/min
2 WO R R 2 (n=3)

Fig.2 Absorbance-gas flow rate curve (n=3)
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Table 1 Precision experiment

3.7 SEPRHESAVINE

RFEENL BT X 10 SEFUBEE

*®1 BEEXR

AT, 4
RRUITENAC I A F T AR AR DN 45 RRG R L ity
BEbf . SERRARILER 3.

s Fitk/g ¥ /(ng/mL) A&F/mL 455 /(mg/kg) RSD/%
1 2.0062 0.0939 10.00 0.468
2 2.0000 0.0864 10.00 0.432
3 2.0125 0.0948 10.00 0.471
4 2.0124 0.0964 10.00 0.479
3.49
5 2.0266 0.0981 10.00 0.484
6 2.0123 0.0964 10.00 0.479
7 2.0024 0.0923 10.00 0.461
8 2.0021 0.0931 10.00 0.465
9 2.0001 0.1978 10.00 0.989
10 2.0052 0.1995 10.00 0.995
11 2.0062 0.1986 10.00 0.990
12 2.0021 0.1978 10.00 0.988
0.66
13 2.0065 0.1978 10.00 0.986
14 2.0073 0.1953 10.00 0.973
15 2.0084 0.1986 10.00 0.989
16 2.0123 0.1978 10.00 0.983
17 1.6037 0.7954 10.00 4.96
18 1.6152 0.7962 10.00 4.93
19 1.6105 0.8003 10.00 4.97
20 1.6233 0.7953 10.00 4.90
1.44
21 1.6282 0.8012 10.00 4.92
22 1.6102 0.8003 10.00 4.97
23 1.6504 0.7987 10.00 4.84
24 1.6781 0.8004 10.00 477
F2 BEIERIBLER
Table 2 Results of recovery test
FFe Fik/g WS /(ug/mL) RE/mL WA 459 /(mg/kg) TR (mg/kg) IR /% RSD%
1 5.0010 0.0133 10.00 1 0.00 / 0.00
2 5.0000 0.0117 10.00 1 0.00 ° /
3 5.0208 0.0939 25.00 1 0.468 93.6 0.64
4 5.0303 0.0948 25.00 1 0.471 030 94.2
5 5.0010 0.1978 25.00 1 0.989 98.9 0.60
6 5.0126 0.1995 25.00 1 0.995 100 99.5
7 4.0125 0.7954 25.00 1 4.96 99.2 0.61
8 4.0356 0.7962 25.00 1 4.93 00 98.6
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Table 3 Sample test results

522 Fitit/g WeBE /(ng/mL) PARB/mL Z59/(ug/100 g) RSD/%

1 2.0012 0.1321 10.00 66.0 1.22
2.0038 0.1308 10.00 652
2.0058 0.0638 10.00 31.8

2 1.10
2.0042 0.0647 10.00 323
2.0025 0.0852 10.00 42.5

3 0.66
2.0126 0.0865 10.00 42.9
2.0003 0.1234 10.00 61.8

4 0.57
2.0054 0.1229 10.00 61.3
2.0089 0.0767 10.00 38.2

5 1.65
2.0072 0.0785 10.00 39.1
2.0158 0.1095 10.00 54.3

6 1.03
2.0124 0.1109 10.00 55.1
2.0045 0.0985 10.00 49.2

7 1.56
2.0012 0.1007 10.00 50.3
2.0008 0.0692 10.00 34.6

8 0.82
2.0007 0.0684 10.00 34.2
2.0147 0.1348 10.00 66.9

9 0.53
2.0126 0.1336 10.00 66.4
2.0045 0.0954 10.00 47.6

10 0.60
2.0157 0.0951 10.00 47.2

4 _Q_E i’e roots of iron broomstick by flame atomic absorption spectrometry [J].
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