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Optimization of determination of phosphorus content in special liquid
food by vanadium molybdenum yellow spectrophotometry
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ABSTRACT: Objective To establish a method for the determination of low phosphorus content in liquid infant
formula food and liquid formula food with special medical use by vanadium molybdenum yellow spectrophotometric
method. Methods After sample digested, the phosphorus reacted with ammonite vanadate molybdate to form
yellow complex vanadium-molybdenum yellow in the medium of acid, and the absorbance value of
vanadium-molybdenum yellow in sample solution was determined at 440 nm, and quantitated by a series of
phosphorus standard solution. The phosphorus content of 3 kinds of special liquid foods was determined. Results
The accuracy and precision of the method were satisfactory by increasing sample quality. When the sample quality
was 4 g, the recoveries ranged from 92.4% to 107.0%, and the relative standard deviations were 0.8%—3.7%. The
limit of quantitation of the method was 30 mg/100 g. Conclusion This method can accurately determine the low
phosphorus content in liquid formula food, which is suitable for the determination of phosphorus content in liquid
infant formula food, liquid formula food with special medical use and other special liquid foods.
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Table 1 Results of the phosphorus content of different sample weight
5 IR I BT 4 05g 2g 4g 8g 10g
o 25 6 Bl /(mg/ 100 g) ND* 31.6~36.9 33.4~34.8 34.7~35.7 35.0~36.3
1 U INR ]
AE XA U D 2 /% / 5.6 1.6 1.2 1.2
o w45 Bl /(mg/100 g) 30.9~49.5 60.0~66.7 65.5~66.6 66.0~67.5 65.8~67.9
2 BRBLE W
AE XA U D 2 /% 18.3 4.0 0.6 1.0 1.2
B B4 R /(mg/100 g)  25.8~46.1 56.8~62.5 59.8~63.1 62.6~64.4 64.8~67.7
3 EEFRE T
AEX A D 22 /% 22.4 6.2 25 1.1 1.7
P ER AW = VN1 Ll 3 e R0
£2 FREAK/EHANBFEAREMFESAE
Table 2 Total consumption time and nitric acid consumption in different treatments
e RS SLFE FH IS TE] /h TiF % FH 2 /mL
HiENk 5.5 40
1 VS INR ]
Tisezk 2 Tk 4.5% 30
HiZWHL 6 45
2 BREILECTT
Wi sez& 2+ /b 4.5% 30
HiEH 6.5 50
3 E= P R1
WisEZE i T ik 5% 35

TE: MU AR e 78 2k T R H o
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Fig.1 Standard curve of phosphorus A L1%~1.2%((IL 3K 5).
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Table 3 Test results of blank matrix and standard addition
JnkR K F-/(mg/100 g)
FikElt/g 1 /5 (me/100 ¢
10 20 30 40
5 AR AR D 22 /% / 14.3 10.7 3.4
BT % /% ND* 33.0~47.2 68.1~89.0 89.8~99.1
A AR R HE D 22/ % 16.8 8 3.0 1.6
BT /% 37.3~58.7 61.5~72.7 95.1~102.3 96.0~99.8
q AHXFFRAE IR/ o 6.5 7.2 22 1.9
[T % /% 66.2~78.0 78.4~87.1 95.3~101.1 98.5~101.8
0 AR AR D 22 /% 5.1 2.6 2.6 1.8
BT % /% 81.4~92.6 90.5~96.5 95.3~102.2 95.8~100.5
R TR B IR T 28 I T
Fz4 EWERZWER
Table 4 Results of recovery test
B M WEEGIE bRk SR /% AR s o
/(mg/100 g) /(mg/100g) P47 1 AT 2 AT 3 AT 4 FAT S VAT 6 EHE WE%
20 101.5 105.6 104.8 109.6 107.8 112.7 107.0 3.7
1 ZULEHY 340 30 97.5 99.2 101.4 98.6 99.2 99.8 99.3 1.3
40 95.4 94.2 95.1 95.1 96.6 95.2 95.3 0.8
) 20 90.6 93.3 93.1 90.1 94.5 92.6 92.4 1.8
EREL 66.0 30 94.9 96.5 95.8 99.5 95.9 96.7 96.6 1.6
- . ) ) . ) ) . . .
40 95.7 101.6 98.3 96.3 95.9 98.5 97.7 23
P 20 98.9 103.1 105.9 104.4 104.0 99.4 102.6 2.8
e 61.5 30 98.3 97.1 9.5 98.3 96.6 3.8 8.1 1.1
7l 7 ’ ? ’
40 97.8 99.1 99.7 98.3 98.1 96.6 98.3 1.1
£S5 HRMELER
Table 5 Determination results of samples
25 /(mg/100 g)
P T — — — — — — AHR R A 22/ %
AT 1 AT 2 AT 3 AT 4 AT 5 Fire  PHME
1 LB T4 37.5 37.1 38.1 37.5 36.7 37.4 37.4 1.2
2 BB IR T 58.9 57.6 58.1 57.9 57.0 58.4 58.0 1.1
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