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Improvement of the determination method of fluorine in formula food for
special medical use and infant formula milk powder

WANG Wen-Te'?, TIAN Hong-Yun'?, ZHANG Hai-Hong'”, FU Jun-Qing'?,
WU Hong-Min'?, REN Xue-Mei'*"

(1. Shandong Institute of Food and Drug Control, Ji’nan 250101, China; 2. Shandong Quality Control Engineering
Technology Research Center of Foods for Special Medical Purpose, Ji’nan 250101, China)

ABSTRACT: Objective To improve the national standard method for the determination of fluorine in formula food
for special medical use and infant formula milk powder products. Methods The samples were enzymolysised by Taka
amylase, the proteins were precipitated by perchloric acidsolution, the metal ion interference was masked by total ion
strength buffer, and the fluorine in samples which were filtrated was detected by fluoride ion selective electrode.
Results A clear solution was obtained by using the improved method, whose electrode response was more faster
than the national standard method. The recovery was 92.8%—-107.5%, and the relative standard deviation was
3.36%—4.38%, which could meet the accuracy and precision requirements of the method. Conclusion It is verified
that the improved method could meet the requirements of methodology, and it can accurately detect the fluorine
content in formula food for special medical purpose and infant formula milk powder products.
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100 mL.

CFRHNEETR (3 mol/L): FREX 204 g =/K& LR, 1
T 300 mL /KH, IMZFERE AT pH 2 7.0, NUKFEEZR
500 mL.

FrEERRAMTA T (0.75 mol/L): FREXL 110 g —/K SR
B, %TF 300 mL KH, LA 14 mL BS&ERR, KRS
500 mL.

ST B R v K R 2 TR A T VRURI R TR A
BWRIRA -

EEREIR(13%): BE 13 mL S8R, KkHRE
100 mL.

FARMEME (1 pg/mL): B 10.0 mL HUbRHER K
(1 mg/mL), & F 100 mL ki, IOKEBEEZIE, &
BEE 2 IR, HRERZFER T 1 pngo

£1 TREREROEELY

Table 1 Main ingredients of different matrix samples
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Fig.l Standard curve of fluorine
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Table 2 Filtration time and filtrate volume of different sample weight(n=6)

b b /g 0.2 0.5 1 2 3
SE-449 35 g I A] /min 7 8 8 11 16
1%
S UERARFY/mL 41 40 41 28 20
S-H 3 JEH ] /min 12 12 13 16 20
35
S B AR FY/mL 37 37 35 23 21
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S A R s R ) S R B KRR T DA [
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A, FEEENEESINEGFE A, MEFEE 0.05 ¢
KL B, RENSAS B R A R W MU, 5 R ET 4L
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Table 3 results of the fluorine content of different sample weight (n=6)
P& FREE R /g 0.2 0.5 1 2 3
. S A RVE B/ (mg/kg) 0.95~1.89 1.64~1.85 1.71~1.90 1.47~1.98 1.33~1.89
25
RSD/% 12.2 4.95 438 7.98 8.34
. T RS G/ (mg/kg) 1.37~2.66 2.04~2.35 2.11~2.29 2.07~2.45 1.94~2.38
35
RSD/% 15.2 455 3.36 6.24 6.69
£ 4 FTEBMNANENERERFIENEN=6)
Table 4 Filtrate volume and light transmittance of different enzyme weight (n=6)
P& TG i /g 0 0.02 0.05 0.1 0.2
L B AT /mL 38 40 40 41 40
1%
% 0.1 54.4 99.4 99.2 99.2
UEW AR A/ mL 30 30 34 35 32
45
BN % 67.7 89.1 95.1 97.4 97.7
=5 TRBRBAMNELERN=6)
Table 5 Results of different acid solutions (n=6)
B 2 ug 25
Rt il e 1 AR — — — — — —
AR BV T T = RV TR FRYE T T = RV
53] H DR AR FY/mL / 23 39
WA pH 5.14 5.33 5.17 5.34
Ko 25 3R /(ugF/mL) 0.0395* 0.0404* 0.0525 0.0556

T *FS(E R 0.04 pgF/mL,
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W, TSR bRER 22, 450K 8.

M2 8 AL, SUA B, AR AR 2 AN,
LE RN AR UEIR 22N 3.36%~4.38%, A595% Ji S2it 4% FLiph
/&£ GB/T 27404-2008 f7 i H 5256 )7 I A A H AR 2R 120,
334 HAREEI

K R B 75 140 SR 1~4 SRR S 20 3 HEA T 3 7K
PPRSESS, Ibrt 2. 3.5 pg, PATIE 6 ¥k, THEEIIL
SRR I 22, 25 SR I 9.

HI2& 9 AL AR B, AEXAR G 25 8N, bR
RN 96.5%~104.0%, A B 5056 1 AH X o 7 it 25 4
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RSB0 7 R A £ AR R

Ro RIRMAEIE

Table 6 Electrode response time

K7 B (LAY IS ] /min

T o HT 26 1) S50/
1 ug 2 ug 5ug 10 pg 20 pg 15 25 35 45
ESE iR 5.0 45 3.5 3.5 3.5 5.0 5.5 6.5 6.0
(UG IReS 5.0 5.0 4.0 3.0 3.0 3.5 3.5 3.0 3.5
£7 HRMNELERMEWER
Table 7 Sample determination results and recovery
ELvReS [LELPRS
FE b
K25 5 /(mg/kg) [T/ % K 2% S /(mg/kg) [T %/ %
15 1.43 119.4 1.81 96.5
25 2.01 129.3 2.66 102.6
35 1.75 79.4 2.20 97.1
45 1.66 82.7 1.84 104.0
#8 WEENERLR(N=06)
Table 8 Results of precision test (n=6)
FE i K2 e /(mg/kg) RSD/%
15 1.81 438
25 2.66 3.37
348 2.20 3.36
45 1.84 3.90
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Fo EWEMELER(n=6)
Table 9 Results of accuracy test (n=6)
FE Jibr i /ug (]S A I 5 2 /% RSD/%
2 96.7 4.13
15 3 96.5 3.67
5 97.1 2.78
2 102.9 3.09
25 3 102.6 4.72
5 101.8 2.26
2 98.9 4.58
3% 3 97.1 3.55
5 97.0 1.44
2 102.1 3.95
45 3 104.0 3.31
5 102.4 2.40

3.4 SEPRMEmINE

FAA TG R B I T S 00 5 R4 8 SR M R T
T PR ik 5 ek T G 1 R R A A AR I, AT 6 IR
T2 45 953 0 4.20 meg/kg Fl 1.28 mg/kg, 455 mAExt
FRUEMZZ 50500 1.98%F1 3.91%, 45H%MA T ik REas 4
SR R AfR A0 S LG 2SR R A R
®
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TR VR PRI W] RE A 2% 0T T4, A ok T Sl i 72 v A
W8 . LSRR, RSB MR, L BRI, Jriki
[l W 3R FE 92.8%~107.5% 2 I8 , A X} b5 #E f% 22 76
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