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Development of reference material candidates for 3 kinds of novel
brominated flame retardants in infant formula milk powders
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ABSTRACT: Objective To prepare a reference material candidate for 3 kinds of novel brominated flame
retardants, including pentabromotoluene, hexabromobenzene and 1,2-bis(2,4,6-tribromophenoxy)ethane, in infant
formula milk powders. Methods Commercial infant formula milk powders were used as the research matrix, and
prepared through processes such as water dissolution, standard addition, homogenization, drying, crushing, screening
and packaging. After that, the homogeneity and stability of the target compounds were inspected by isotope
dilution-atmospheric pressure gas chromatography-tandem mass spectrometry. The F-test and univariate linear
regression model were used to evaluate the homogeneity and stability data, respectively. Results The results of the

homogeneity analysis showed the F' of 3 kinds of new brominated flame retardants were less than the critical value F'
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(1.964). The results of the stability monitoring indicates that no significant alteration was observed for the

concentrations of target compounds in reference material candidates stored at 40°C for 10 days, or at —20°C away

from light for 6 months. Conclusion The reference material candidates for 3 kinds of novel brominated flame

retardants in infant formula milk powders developed in this study have good homogeneity and stability, which meet

the expected requirements of reference materials, and can be used as substance bases for the further development of

corresponding reference materials.

KEY WORDS: infant formula milk powders; novel brominated flame retardants; reference material candidates;

food contaminates
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Table 1 Mass spectrometry parameters of 3 kinds of NBFRs and
their internal standards
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HBB 5517 4798 30 392.0 50
PBT 487.7 4068 25 2472 50
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SIN=10 MR BE(EAE MO iy g iR . 45 R BoR, % HARY)
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LM U RE S W I A RIS Hh 225 o Ak e ) Jo VR
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Table 2 Spiked recoveries and relative standard deviations of 3
kinds of NBFRs in infant formula (n=6)

a4 TR R /(ug/kg) B/ % RSDs/%
HBB 2 94.0 7.6
4 104.9 4.4
PBT 2 102.9 5.1
4 93.2 3.6
BTBPE 2 99.7 8.2
4 94.5 5.2

1 AHXTFRE (R 25 (relative standard deviation, RSD),
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Fig.1 Matrix effects of the target compounds and their internal
standards in infant formula
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T VIS 25 Wy T P R (B R N R AR A R i,
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Table 3 Results of homogeneity test for 3 kinds of NBFRs in
infant formula milk powders

feoyy TIERE gﬂrﬂjj 2J1|7~1725“ F Fo05(24,25)
/(nglkg) (S0 (S
HBB 3.10 0.0382  0.0276  1.386
PBT 1.52 0.0054  0.0035 1.527 1.964
BTBPE  4.83 0.0448  0.0265  1.693

231 EIAR T B

R — JC LR VAR AL 2 XA i 114 0 R P S 3
P HEATGETT 30T LABRERS TR] Ry B A8 5 x, DAREdL LS9
OO E A RSy, UG — A5 L ZOR BEAT I I e A2
SE LRI o U |B)|<1(0.95 02 S(BONIA K LA BLER HOATR
A, ZAE YRR RERE, RZWIHIZEY)
RV B A AR E AR g, Ho bR —Ju R A
TIERER by LEXE, S(b) 2R by INAIAIE R, 0.05.2)
S WM (] 258 n 1 a=0.05 T £ .

FAGILT 3 B ERREIARE LR ST AR,
MR 4 hgEBETT DAL, 3 ARy R
|b1[<t(0.95,1-2)<S(b) Y A5, BRI WY 1% 225 W) Jo 1 A 1 o (B
A0 CHIR LB M 4510 T 10 d WA KRB B ARk, Belg
PREFRRE, AT LA A [ A 28 JCER 43 1l X () i i 7 2 o
232 KRR HATE

KM 2.3.1 Y — UMYy B A T AR E
W25 R, Gt R AR 5. WA, 3 A
NBFRs YR LA HLIITF B 1b1<t0.95,2%S(b1), FHEE
ANRE, VS H YRR R - 20°C R S5 1 T s
6 MHRRUENERYEF, BEWHEESH YR 2K

F4 ZBJLECH TS 3 # NBFRs FIEEIRR E IR
Table 4 Results of short-term stability test for 3 kinds of NBFRs in infant formula milk powders

N RV IR 400 T 24 B/ g/ k)

E b1l 1(095.4*S(b1)
0d 1d 2d 4d 7d 10d
HBB 3.01 2.86 3.11 3.04 2.99 2.80 0.0146 0.0367
PBT 1.50 1.47 1.53 1.56 1.47 1.49 0.0017 0.0122
BTBPE 5.08 4.85 4.70 5.02 4.78 4.80 0.0157 0.0496
F5 ZB)LECAHIST 3 M NBFRs FI KRR EHRIER
Table 5 Results of long-term stability test for 3 kinds of NBFRs in infant formula milk powders
R R VORI ] A8 OB K (g )
ay p b1l 10.95.2)*S(b1)
50 H 81 H %3 H %6 H
HBB 3.03 3.11 3.00 2.84 0.0373 0.0621
PBT 1.49 1.54 1.51 0.0005 0.0365
BTBPE 5.03 4.87 5.12 5.03 0.0136 0.1107
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