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Screening and fragmentation pattern analysis of oxyphenisatine

and its derivatives in dietetic foods
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Abstract: [ Objective] To establish a screening method for illegally added oxyphenisatine and its derivatives in dietetic foods using ultra-
performance liquid chromatography (UPLC) and UPLC quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS). [ Methods] A
UV spectral library was constructed using reference standards, and a high-resolution mass spectral database containing retention time,
precursor ions, and characteristic fragment ions was established. Tandem mass spectrometry (MS/MS) was employed to elucidate
characteristic fragmentation pathways of oxyphenisatine compounds and to determine their diagnostic fragment ions. The UPLC-Q-TOF-
MS method was further evaluated for data processing, specificity, limit of detection (LOD), and robustness. [ Results] Oxyphenisatine
compounds exhibited similar spectral features, with diagnostic fragment ions at m/z 224.070 6 and m/z 196.075 7. Chlorinated derivatives
produced characteristic ions at m/z 258.032 1 and m/z 230.037 2, while fluorinated derivatives yielded ions at m/z 242.061 1 and m/z 214.066 2.
The LODs ranged from 0.5 to 5.0 mg/kg. In actual sample analysis, one unknown oxyphenisatine compound was detected and confirmed to
be a fluorinated diacetophenbutate. [ Conclusion] This method demonstrates strong anti-interference capacity, good stability, and is suitable
for the rapid screening and confirmatory analysis of oxyphenisatine compounds in dietetic foods.
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Figure 1 UV absorption spectra of reference standards of

several typical oxyphenisatine and its derivatives
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Table 2 Essential information and high-resolution mass spectrometry acquisition data of 15 oxyphenisatine and its
derivatives
lia=g’] CAS ¥ R Bt /min BEES T (m/z) FEEREF (mlz)

T 125-13-3 C,oH sNO, 6.97 318.112'5 224.0709,196.075 9

S-S T 861070-76-0 C,H,,NO,ClI 8.33 352.072 8 258.032 3,230.037 0,223.063 5

X T 115-33-3 C,,H,,NO; 9.72 402.134 4 224.071 1,196.076 3,266.081 7
S-S T 2910823-02-6 C,,H,{NO,Cl 10.15 436.095 6 258.032 1,230.037 5,300.042 1

W BT 2943075-86-1 C,H,;,NO; 10.53 430.165 3 224.070 9,196.075 9,280.097 2
=BT 18869-73-3 C,¢H, NO, 10.58 444.144 3 224.070 8,196.076 2,266.081 7,402.133 9
6-F BN T / C,H,,NOF 10.64 448.155 8 242.061 7,214.066 5,298.087 5
WA E T 2943075-87-2 C,H,;,NO; 10.65 454.165 6 224.071 1,196.076 3,292.096 9

WT T / C,H,,NO; 11.20 458.197 1 224.071 5,196.076 0,294.112 5
=N BEm T / C4,H,,NO, 11.75 522.192 4 224.071 8,196.076 1,292.097 0,454.165 1
BT / C,H; NO; 11.77 486.228 8 224.071 5,196.076 3,308.128 5

W T / C;,H35NO; 12.25 514.260 7 224.072 1,196.076 3,322.144 3
WA H I T / C4,HysNO; 12.44 538.260 7 224.071 8,196.076 2,334.144 3
XBER T / C,,H3,NO; 12.67 542.291 1 224.071 3,196.076 2,336.159 9

WEE T / CysHysNO; 13.05 570.322 0 224.071 1,196.076 4
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Figure 2 Secondary mass spectrum of reference standards of several oxyphenisatine and its derivatives
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Figure 3 Proposed fragmentation pathway of several oxyphenisatine and its derivatives
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