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Determination of oxyphenisatine and its derivatives in food by ultra
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish an analytical method for the detection of “oxyphenisatine and its
derivatives”, a type of new illegally additives in food by ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS). Methods Firstly, the methanol concentration of the extract was optimized with the
recovery rate and precision as indicators. Then, under the optimal extraction conditions, the samples were subjected
to gradient elution with acetonitrile and 5 mmol/L ammonium acetate solution containing 0.1% formic acid as mobile
phase, gradient elution at a flow rate of 0.3 mL/min. ACQUITYUPLC BEH C,g column (100 mmx2.1 mm, 1.7 pm)
was used for separation, and the content of 8 kinds of oxyphenisatine and its derivatives in food were determined by
multiple reaction monitoring (MRM) mode in the positive ion mode, and the linearity, delay effect, matrix effect,

precision and accuracy of this method were verified. Results After the samples were extracted with 100%
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methanol, it was determined that the linear relationships of the 8 kinds of oxyphenisatine and its derivatives were

good in the linear range of 0.5-50.0 ng/mL, the correlation coefficients (r) were from 0.9994 to 0.9999, the average

recoveries were from 81.35% to 96.28%, and the precisions were less than 10%. The limits of detection of 8 kinds of

oxyphenisatine and its derivatives in food were 5 pg/kg and the limits of quantitative were 10 pg/kg. Conclusion

The method is simple and accurate, and can be used for quantitative determination of 8 kinds of oxyphenisatine and

its derivatives illegally added in food.

KEY WORDS: food identification of trace physical evidence; oxyphenisatine and its derivatives; ultra performance

liquid chromatography-tandem mass spectrometry; illegally added; quantitative determination
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FAIRIE S
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AEE) G A T ]; KH5200B T 75 i3 v vk g (B LU AR AR
AR BRA A, B AR IERCEVLER, 13 mmx
0.22 um, KEHE SIS A BRA Ao

1.3 XEHE

1.3.1 #smarizE

2 BN T s T SRR IR A A2 S A,
X 3 YIBCRIT KR KRB I AR TRORE . RTR)
AT RTAL B

B ARE: ERFRIY A13AKE 1.0 g(F5 551 0.0001 g)
T 10 mL E.0%H, A 5 mL FHEEEA I 10 min, B4
BERGFHEHE 10 mL AP HPEESRZ 10 mL, £
0.22 pm JEMES IR S, WO B E AL E o

FE R BRI e BUARCR: BUR B B0, RAA,
WER PRI 530k 1.0 gCRE #7151 0.0001 g)F 10 mL &0
B, WA S mL R BER A S, AR 10 min, %
HEZHE, F4000 r/min FE.0 5 min, K LR ST
BE10mLAER S, AREEAZE 10mL, £ 0.22 um
VEREL R, B e AL E .

Bk BURKEE B O7HE, IRV, MEFFRBUY SiREE
1.0 gCK§ 1) 0.0001 g) T 10 mL B0, AIA 5 mL 4fK,
T 80 cCRKEMA, HIXFEHE, REMA 4 mL FEE
BRI G A 1R 10 min, BHIE XM, F 4000 r/min
T 5 min, ¥ EIER AT HEEE 10 mL AP, H
HELERZ 10 mL, £ 0.22 um IEFIER, BOdIER [
ML AE

J P2 ] (quality control, QC)iAf: FRINAS FIAE N,
WA, WINC AR R B AR, SRS R A, AR
QC ikt
1.3.2  AFAEdh Fi o Be )

FRACR TR 20 BIS SR BURE S SR B T . Fnife
SRS 1.0 mg VR T 1.0 mL Z W, 43 BI45 3] S kR itk
T 1.0 mg/mL A 28 FORA Y T ORI 1.0 mg/mL By 20
TR, 720 °C IR, ARG 6 N H; SRIEH I
SRR RE AR BB RUERE RS E] 100 pg/mL A 2 H XA 1
TVSWOR 100 pg/mL 1 ZNEH KA, B 120 °CLRAE, %
Fo TAREWRAECH: BTN 100 pg/mL 9 ZJEH 8
P THE A B R B R ZE 1.0 pg/mL, 155 8 Ff
1.0 pg/mL B I TAER, BF-20 °C&H.

133 &iEiH

354 ACQUITYUPLC BEH Cq 341(100 mmx
2.1 mm, 1.7 um), #:i&: 30 °C; FshAH: A A& 0.1%HERE
5 mmol/L ZFR¥ IR BN ZIE, BT, HAASH
W 1, PR 2 pl.
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B R Mm% B T (electro spray ionization, ESI);

MR BSTH B HE: 1.0 kv, EBEFNSEE:

500 °C; LIS 1000 L/Hr S 2 500 Wil
(multiple reaction monitoring, MRM); 40 E M & X, &
HETX . HEfLAEE . fifERRE IR 2,

F1 BERRERF

Table 1 Program for gradient elution

i ) /min *ﬁii TS A% WS B/%
/(mL/min)
0.0 0.3 75 25
0.5 0.3 75 25
2.0 0.3 35 65
3.5 0.3 10 90
4.5 0.3 0 100
6.0 0.3 0 100
7.0 0.3 75 25
8.0 0.3 75 25

®2 FIERNSEH
Table 2 Mass spectrometry detection parameters

H ity T Ty HEfLE AR
7N
(Mv2) (m/2) JE/V Ht/eV
: 196.1 25 30
BiT(T) 318.2
224.1% 25 20
140.9 25 40
10N 319.1
225.0% 25 19
223.0 25 30
4-EHm T 3522
258.0%* 25 23
224.1% 25 20
WESE T 402.1
266.2 25 10
224.1% 25 20
AT 430.2
280.1 25 12
223.0 25 37
4-F WS T 436.2
258.0% 25 34
224.0% 25 18
WA H e T 4542
292.0 25 15
- 196.1 25 59
BER T 570.4
224.1% 25 26

T ERE T

1.3.5 &M EAfkER

W FEErh 8 F HARYIIR A R AR e TR, AT
Hirpig R, Lh B bR v B i AR (X, ng/mL), LA
W TR BARAR(Y), ZhlbrmEiid . & 3 MRk
AEEERBRAR . FAEARER . S AR, 20ER 1301
SRMFHRIL, SPAT 3 RINE, M AA LT
13.6 3ERzL

PEPEIRVRZS FIRE S A T SE IR, 115 5 8 Fh H AR
BT 500 pg/kg 19 QC AL, SRR 1.3.1 PEATIR
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W, FEFEA A HIREE, HE QC BE-23 iR By I
HEE FHLNE 3 1R, WA HARY M EIR B0 o
1.3.7 A Fsm

S3AINE S 8 B BARY) BTE e B2 10 ng/mL (HR
WEVS TR, FAT 6 R HEFeas IR U IR 13,1 EF 73R,
B JE B AR AT InbR, 15 8 Fh B AR & 38 100 pg/ke,
AT 6 K, TR B AR B B0
13.8 MFE., EHEEKE

PERR AR OB A FURE ST B SUINAR, 145 8 Fh H AR
YIE sy A 14, 60, 225 pg/kg BE. W, & 3 K
B QC #Efh, $% 1.3.1 #EFTRTAR IR, A FAT 6 1K,
e EHLHREE, TS E BRI B | RS % R Al

1.4 EEALE

KA Microsoft Excel 2019 #4785 1T F40HT, K
JH MassLynx V4.2 B354 7 B R 20

2 HER5HH

2.1 RBUBTIA9IEREE

WPEZS FURTHSAREEA TR NAR, 4301 L 100% |
T0% . 30% H AR M HRGR], ELAr BN 8 FhAR TR
W, FABEL. 4-SUNESEY T . 4T WEEm T . B
IT(T) R 60 pg/kg, BRE T . BCER T . WA H R
TH 100 pg/kg, ATl 6 4~ QC XA, MRIEIMFR L
R P fo AR B )

WILAHT H A 3 FHRBGAFIINAR M ER(LE 3), &

PHLB 5 B O 700 R s R, 8 R H AR B BTl
R FIHES, HAES M RBURETN, BEES/NT
10%. X ETT(T) . Bk, XUEEEY T A 4- S XS 11X 4
FhEBRYI S, 100K b B R 7 A EL AR T A
BT, EEARAWE, WA 4EBT . WEEBT . W
FW T ARG R 13X 4 FHARI =, W& JRBOA
R EE LA B, R B AR, IR GRS T
30% HEESRICEAT T, [HIS%H 0.00%, i 100% FH B4 HL
AR 90.23%. HAE 100%H B A ERBUE IR, % BFrd)
HIRSH TR 1.08%~3.24%2 0], RIZL&MHA RIFHE
SETEFEBE, H LA TR EE L 100% P FEVE A 3R B0A
FIEATHEER
2.2 ZMER. EFEM BHREESRER
PN 1.3.5 MESS R, 53] 8 Rl HAr¥ shbn ik £ o
EE AR . A B B R B 2R ML I3k 4, & BAR
$70.5~50.0 ng/mL LML FEINZ LG R R AT, b St
KA 4, HIERE(NTE 0.9994~0.9999 Z i, IEET
BEREY T AT BBk, 4-%B T . SESEY T . SUNEY T .
AFPEB T . REERY T . SO H I T A £ B s 1] 4
A 2381, 2,585, 2.617. 3.155, 3.623. 3.381. 5.668 Fll
3.698 min, JirA7 B RYIFES H AL ER IR Py e iy R 47, LI
1o H 3 AN AP rlaE 3 WG, SR Wi,
FEA GB/T 35655—2017 { fb2F 43 B 7 32 B8 UE A oA A0 I o
TP STEAE R AT ) PRSI EIR . PR L
KA 0.5 ng/mL /(3% B -k B B br ) g I i

# 3 TREHEEUAF T HY T U 3= F0HE 2 (n=6)

Table 3 Average recoveries and precision of different extract the solvent (n=6)

Hiio S5 IR /% TE2 /%
30%FH i 70%FHf i 100% F i 30% H i 70% H i 100% F i
BT () 88.40 95.77 101.22 0.82 2.11 1.74
T3 Tk 88.69 95.55 100.22 0.94 0.90 1.08
4@ T 63.18 75.89 82.91 4.33 2.66 3.24
WS T 85.01 93.24 100.83 1.22 2.10 1.56
BB T 51.47 70.56 99.70 0.93 1.84 2.71
4-FE X T 80.63 84.06 93.60 1.60 2.76 1.18
WE T 0.00 58.97 90.23 / 2.51 3.06
WA H BEs T 47.98 61.14 87.07 1.17 1.96 2.29
AN TC R
Fz4 EHEAFRE. HXEH. LMEE
Table 4 Regression equations, correlation coefficients and linear rangets
Hizdy LR [ /(ng/mL) el U5y e r

WiT(T) 0.5~50.0 Y=13615.8X-986.324 0.9995
13 K 0.5~50.0 Y=81334.6X-476.158 0.9995
4T 0.5~50.0 Y=2001.6X-169.853 0.9999
WU T 0.5~50.0 Y=47695.1X-5820.310 0.9996
WA T 0.5~50.0 Y=40910.8X-7017.730 0.9994
-GBS T 0.5~50.0 Y=11844.5X-1473.170 0.9999
WA P H e T 0.5~50.0 Y=45661.4X-2054.630 0.9995
WEER T 0.5~50.0 Y=41103.1X-7305.200 0.9995
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Fig.1 Total ion chromatogram map of 8 kind of target compounds
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Fig.2 Oxyphenisatin dioctanoate chromatograms of concentration 0.5 ng/mL (left) and blank sample (right)
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BT (1) -8.26 " e o o
ik o3 25 EMRE. BEEMEEERE
4-EBT -8.16 M 1.3.8 5cFNE, BT EMERR . A B
MBS T ~10.19 IR, FEAMEE R 6, nl WLAnbREAEIRRE 3 KT,
R T ~11.30 & EURRA G [ E 81.35%~96.28%2 1], RS2SR/ T 10%,
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F6 EMRE. BEEMEWEER (n=6)
Table 6 Accuracies, precisions and recoveries (N=6)
= KSR /% (n=6) HER /% SRR %

i I 0 # I i % I i #
IT(T) 2.87 1.92 0.82 15.61 18.27 13.61 84.39 81.73 86.39
P53 ik 221 0.87 1.39 15.68 18.09 8.92 84.32 81.91 91.08
4-H BT 2.73 2.33 2.67 11.85 10.93 7.13 88.15 89.07 92.87
U] 1.77 0.92 0.69 13.99 18.65 12.93 86.01 81.35 87.07
AT 2.35 0.90 0.63 12.24 17.25 10.20 87.76 82.75 89.80
A T 2.65 1.20 0.55 12.85 18.28 12.60 87.15 81.72 87.40
PYEIN T 3.98 0.91 1.39 12.39 4.11 3.72 87.61 95.89 96.28
BEB T 2.41 1.83 1.86 12.88 15.78 8.74 87.12 84.23 91.26

2.6 LRRAEmRAET

SR FH A O 9 o B B HL A B T 000 £ R A A
RS eBRB WA PR 4" BT, SR
147.231 mg/kg; fEHE G258 2B AR VR A BT (1),
Tl 0.246 mg/kg,

3 &

AT E SRR A 8 Fh T (1) AN R H2 L
IEBATHEEE, HHE 100%. 70%. 30% 3 AN [A) M 1
BV AR A AR IBGR], AR S b (BT S8 RS 2 B Ry 5 52 4
bR, IZHiE 100% F B PR IR R . 2R X b
8 FREMTT (T PR . e B PR . Am it fh Ze A o6 ok
WEAT B0 UE SE 8, SEUR 45 AR W E A H AR T IR WS
0.5~50.0 ng/mL JEMH ML X R RL, MHXREH KT
0.9990, ki FRA 5 png/kg, EERHR 10 pe/ke, FAERRL
Joj 0 TS0 AL AE AT e 2 E I I o e R N A LR S kAT
14, 60. 225 pg/kg B 3 ARSI AR IR 5005, 8
Fh 5 B [0 26 R, 81.35%~96.28%, KB /N T
10%, JFRASE5HE 0 HERA FE 1/ 20%. R 2R
—HC B A AT, 25 SR R BUAE PR A 43 A
W4 T RIET (1), FIL T L EREEN &S e
M BARR IR T ()2 MBS, A AR A5
AL T —Ff UPLC-MS/MS JIE &5 BT (1), Bk, 4-
AT SUESER T BN T 4-GONEE T BUOATN
Py T AHOBE B T 38 8 FhET (128 Ak i o 1%
kAR, REE . W RECR, WM
AL 2= 20 i ARG I RN 2 22 TAE AR
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