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Study of method for rapid detection of calcium and sodium in milk
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ABSTRACT: Objective In order to control the quality of raw milk, a simple, fast and accurate identification
of mixing milk detection method was established. Methods National standard method, direct sampling
method and standard additions- direct sampling method were applied to testing for several products and
comparing the pros and cons of various methods, finally, the experimental method was obtained. Results For
each tested method group, the calcium and sodium detection limits were 0.42 mg/100 g and 3.75 mg/100 g,
0.38 mg/100 g and 0.96 mg/100 g, 0.38 mg/100 g and 0.96 mg/100 g, respectively. Conclusion The standard
additions-direct detection method is a novel, rapid and accurate detection method.
KEY WORDS: milk; calcium; sodium; rapid detection
1 51 &
105~120 mg/100 g s
[1-7]
HEemB: « (2012AA10160504)
Fund: Supported by National Science and Technology Plan Project "Twelfth Five" in Rural Areas(2012AA10160504)
*RIAEE: E-mail: 897396114@qq.com

*Corresponding author: CHANG Jian-Jun, Master, Inner Mongolia Mengniu Industrial Group Co., Ltd., Hohhot 011500, China. E-mail:

897396114@qq.com



PR 949

, F 1 FNFRREEMETENAEFIT RS Emg/100 g)
Table 1 Six kinds of surfactant content for the two
’ ’ detected elements (mg/100 g)
40~70 mg/100 g
’ 0.09 0.105
0.251 8.94
0.068 7.84
’ 1.576 10.92
triton-100 0.000 0.005
, 2.854 6.251
’ 234 ARRARA- AR SR
5¢ 50mL , 10
2 MRSEE mL 2% 10%
(triton-x100) 0.2 mL 5% ), 5% 20 mL,
21 ¥ ® {mL 6 50
; ( > mL s 2 50 pg/mL
); ( , ); , 2
(La;03): ; : ; ,
10% (triton-x100), ; 4~5h
0.635¢g s 50 mL;
: : £2 FEIESRRERE
. Table 2 The required standard solution and its
’ concentration
22 L 2 mL 00 05 10 20 30 4.0
(Applied Separations.Inc.); pg/mL 00 05 1.0 20 30 40
0.1 mg; ,
L ; 3 @RS
; ; 50
mL 25 mL 3.0 FREEMEFIFH A0 E 1 B B 3 4245 3R
23 R#rE HEm
231 FRAK KL AL ’
GB 5413.21-2010 10%
232 R\@EMAAGLE
, R 0.2 mL
20, , , 2%
, 5%
233 Huidl ’
25¢ , 25 mL ,
2% 1% (triton-x100)2 mL 5% , 10%
, 0.5 mL , 18 mL2% , 0.2 mL
2% , , 5%




950 6

R3 TEME REREFEEFRER

Table 3 Different types and concentrations of surfactant and results

(mg/100 g) (mg/100 g)
mL
1 2 1 2
triton-100 10% 0.4 115.9 108.5 56.2 50.2
0.2 117.2 118.3 53.0 52.6
0.1 103.5 109.2 55.0 48.3
5% 2 100.8 108.5 493 56.8
2% 2 116.3 117.8 54.1 55.8
1% 2 105.3 114.5 52.8 47.1
10% 2 115.9 103.9 53.2 47.2
5% 2 114.3 116.9 51.3 53.0
2% 2 110..8 114.5 52.2 46.2
4 N .Ei] ISIEI 2 3 — i .
= FEEMRS 45(39'&1{:. ‘ 3.3 KRR R
Table 4 Surfactants and recovery relationship
6 , 5
mL 0 o
%) (%) , 1, 0.999
10% 0.4 87.2 89.2 5
0.2 96.2 102.5 .
34 BEE
0.1 83.6 92.1
50 mg/100 g 7 ,
5% 2 89.3 87.2
CV% 6
2% 2 96.2 95.9
TErId
1% 2 88.3 88.2 3.5 Bl
10% 2 83.9 82.3 3
5% 2 100.6 99.3 7
2% 2 92.6 85.2 0.6
05— . .
5%, 2% % 041
™03 F
) =
02 r /’/—’\"\0’—'
’ ’ 0.1Ff
5 % 0 1 1 1 1 1 ]
0.00% 1.00% 2.00% 3.00% 4.00% 5.00% 6.00%
W%
3.2 ERIKERIESE X
> 05 1.0 2.0 3.0 Fig. 1 Hydrochloric acid concentration and absorbance
4.0 5.0% relationship
’ x5 ECHITTERERRRE (ng/mL)
1 > 2% Table 5 Preparation of standard solution concentration
, 29, of elements (ng/mL)
2 % RE( : pg/mL)

0.5 1.0 2.0 3.0 4.0




3 , 951

Wik 1-Cad22.7 ®7 5. PEREURER
045 E Table 7 Calcium and sodium recovery test results
0.40
035 F
0.30
0.25 (mg/100 g)
0.20 (mg/100 g) () (mg/100 g) ()
0.15 29.00 28.83
0.10
0.05 F 0.9997 30 32.52 99.8 28.80 96.0
0.00 ~ 5 4 28.30 28.79
e FE (ug/ml) 53.02 47.69
50 52.62 103.1 47.35 95.0
2
. . 48.99 47.42
Fig. 2 Standard curve of calcium
72.90 68.67
5% e 2-Na 589.0 70 68.29 95.6 68.43 98.0
09 E 73.00 68.77
08 E
0.7 -
0.6 -
05 E 95.6%~103.1% 95.0%~98.0% s
04 E
0.3 —
02 3.6 FHAKLR
0.1 -
0.0 & I 1 3 s
0 o2 4 0 |
B (ug/ml)
, 3
3
Fig. 3 Standard curve of sodium ’ 0.38 mg/100 g

. o 0.96 mg/100 g
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Table 6 Precision of the test results of milk calcium and x8 KUERMItE

sodium detection Table 8 The detection limit of the calculation

mg/k
(mg/kg) N
1 48.25 48.69 (ng/mL)
mg/100 g
2 49.56 49.81

0.0008 0.0009 0.0010 0.0009
3 49.96 4835 0.0011 0.0012 0.0008 0.0009 0.000153 0.38
0.0009 0.0012

4 51.92 5021 0.0015 0.0011 0.0008 0.0010
0.0011 0.0016 0.0013 0.0017 0.000385 0.96
5 51.90 50.91 0.0009 0.0018 0.0019
6 51.04 51.56
d: ~
7 51.09 50.84 4 &
50.5 50.1 )
(SD) 1.34 1.19
1
2.66 2.37 M ’

(RSD, %)
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