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Abstract: A method based on isotope dilution (ID), dispersive solid phase extraction (DSPE) couple with UHPLC-MS/MS was presented
for determination of 8 phenols, including 4,4 -Isopropylidenediphenol (BPA), 4, 4'-(1-methylpropylidene) bisphenol (BPB), 4.4'-
(2,2-Dichlorovinylidene) bisphenol (BPC), 4, 4'-methylene diphenol (BPF), 4, 4'-Sulfonyldiphenol (BPS), 4,4'- (Hexafluoroisopropylidene)
diphenol (BPAF), 2,4-Dihydroxybenzophenone (UV-0) and 2,4-Dihydroxybenzophenone (TH1790) in bakery food and raw material (Flour,
Flour-improving Agent, Egg Yolk filling et al.). Target compound was extracted by acetonitrile, and purified by C,g dispersion adsorbent (for
high oil content such as egg yolk filling, extra fats were removed beforehand by hexane). A total of 8 targets were separated on a Cg column by
gradient elution with acetonitrile-ammonium hydroxide as mobile phase, ionized with negative electrospray ionization (ESI -), detected under
the schedule of multiple reaction monitoring (schedule-MRM) mode, and quantified with internal standard method. A favorable linearity was
acquired in the concentration range of 1.0~200.0 pg/L with the correlation coefficients (R?) better than 0.999, and the limits of detection (LODs)
were ranged from 0.5 to 5.0 pg/L. The spiked average recoveries presented 82.10%~113.20%, with the relative standard deviation (RSD, n = 6)
of 2.70%~9.50%. These methods are rapid, sensitive and suitable for the determination of 8 Phenols in bakery food and raw material.
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Table 1 Retention time, monitoring ion pair and collision energy of 6 bisphenols

Compound Name Retention Time/min Parent lon/(m/z) Product Ion/(m/z) Collision Energy/V
108* -20
BPS 0.8 249.1
155.9 -20
90.8%* -20
UV-0 1.31 213.1
134.9 -5
93%* -30
BPF 2.57 199.1
105.1 -28
212%* -34
BPA 3.03 227.1
133 -25
BPA-d4 3.03 231.1 216 -34
212%* -26
BPB 3.30 241.1
147 -38
265* -15
BPAF 3.43 335.1
315 -30
240%* =27
BPC 3.54 255.2
147 -38
508.4* -15
TH1790 6.02 698.5
3183 -35
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Table 2 Linear equation, linear coefficient linear range and LODs of 8 phenols

Compound Name Linear Equation Linear Coefficient(R?) Leaner Range/(ug/L) LOD/(ug/L)

BPS y=0.6512x - 0.2294 0.9997 1.0~200.0 0.5

BPF y=0.1056x + 0.124 0.9994 5.0~200.0 5.0

BPA y =0.0648x + 0.026 0.9992 5.0~200.0 5.0

BPB y=0.041x + 0.0026 0.9990 1.0~200.0 0.5
BPAF y =0.6874x - 0.4941 0.9997 1.0~200.0 0.5

BPC y =0.0397x - 0.0007 0.9996 5.0~200.0 5.0
UVv-0 y=10.0533x + 0.096 0.9990 5.0~200.0 5.0
TH1790 y =0.347x - 0.3422 0.9997 1.0~200.0 0.5
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Table 3 Spiked level recoveries and RSDs of 8 phenols

Matrix Type Compound Name Spiked Level/(ug/kg) Mean Revoveries/(%, n=6) RSDs/(%, n=6)
BPS 8.0, 18.0, 80.0 974, 957, 96.1 32, 41, 37
BPF 80.0, 180.0, 800.0 108.6, 107.7, 110.1 44, 53, 57
BPA 80.0, 180.0, 800.0 96.8, 97.1, 96.2 64, 51, 6.6
BPB 8.0, 18.0, 80.0 92.6, 93.5, 96.7 3.8, 46, 4.8
Flour BPAF 8.0, 18.0, 80.0 104.3, 105.3, 106.1 5.5, 48, 72
BPC 80.0, 180.0, 800.0 107.6, 106.2, 105.5 83, 7.1, 6.7
Uv-0 80.0, 180.0, 800.0 90.6, 91.7, 90.6 8.6, 5.5, 7.3
TH1790 8.0, 18.0, 80.0 97.1, 96.9, 97.8 5.1, 32, 49
BPS 8.0, 18.0, 80.0 97.7, 97.5, 96.1 48, 4.1, 52
BPF 80.0, 180.0, 800.0 107.4, 106.3, 108.4 6.7, 58, 3.3
BPA 80.0, 180.0, 800.0 972, 96.8, 96.6 59, 57, 42
Flour-Improving BPB 8.0, 18.0, 80.0 932, 94.1, 93.7 3.7, 4.6, 5.1
Agent BPAF 8.0, 18.0, 80.0 105.7, 104.5, 105.1 2.5, 3.6, 47
BPC 80.0, 180.0, 800.0 106.7, 107.1, 105.6 49, 58, 43
Uv-0 80.0, 180.0, 800.0 89.1, 88.7, 90.4 89, 9.5, 7.6
TH1790 8.0, 18.0, 80.0 95.1, 96.4, 94.9 5.6, 6.8, 7.1
BPS 8.0, 18.0, 80.0 108.9, 109.3, 111.0 5.3, 57, 4.1
BPF 80.0, 180.0, 800.0 86.4, 85.7, 87.6 5.6, 7.1, 4.8
BPA 80.0, 180.0, 800.0 104.2, 103.7, 105.2 47, 59, 4.1
BPB 8.0, 18.0, 80.0 933, 94.1, 949 34, 44, 43
Cake BPAF 8.0, 18.0, 80.0 106.3, 105.7, 106.6 2.7, 50, 4.1
BPC 80.0, 180.0, 800.0 109.4, 1084, 107.7 6.3, 47, 52
Uv-0 80.0, 180.0, 800.0 101.2, 100.7, 103.5 2.8, 3.8, 57
TH1790 8.0, 18.0, 80.0 98.9, 99.6, 100.6 7.5, 6.8, 4.9
BPS 8.0, 18.0, 80.0 101.3, 102.4, 100.4 59, 63, 7.9
BPF 80.0, 180.0, 800.0 82.1, 83.6, 83.7 2.8, 43, 53
BPA 80.0, 180.0, 800.0 103.0, 1024, 103.7 5.7, 68, 5.5
Egg Yolk Filling BPB 8.0, 18.0, 80.0 93.8, 94.0, 94.1 4.1, 6.7, 6.1
BPAF 8.0, 18.0, 80.0 107.9, 108.1, 107.2 59, 74, 55
BPC 80.0, 180.0, 800.0 109.1, 108.8, 109.6 6.1, 49, 39
Uv-0 80.0, 180.0, 800.0 100.9, 99.8, 100.2 5.5, 67, 7.5
TH1790 8.0, 18.0, 80.0 112.3, 113.2, 111.7 3.8, 4.6, 3.7
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