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Study on the determination method of urotropine residue in different
food matrix
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ABSTRACT: Objective To establish an analytical method for the determination of urotropine in pork, bean curd,
tofu and dried bean curd stick. Methods Key factors such as extraction method, concentration temperature, solid
phase extraction column and microporous filtration membrane were compared and studied to determine the
urlotropine content in the sample. The samples were extracted by ultrasonic extraction with acetonitrile and
concentrated by rotary evaporation at 35 °C, purified by cleanert PCX SPE column and 0.22 pm hydrophilic PTFE
microporous filtration membrane, and analyzed by high performance liquid chromatography tandem mass
spectrometer. Results The correlation coefficient was 0.9997 at the concentration range 5-500 pg/L, and the
average recoveries were 75.7%-91.9% and the relative standard deviations (RSDs) were 1.10%—9.88% when the
supplemental levels were 1-50 pg/kg. Conclusion This method is rapid, accuracy and precision, and can meet the
request of daily testing.
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Table 1 Mobile phase composition for gradient elution

B[] /min A M FED/% B (5 mmol/L Z.1R%%)/%
0 10 90
1.00 10 90
4.00 80 20
5.00 80 20
5.01 10 90
6.50 10 90

1.4 FRig&H

BT ESL HRE IR B £
S Wil (multiple- reaction monitoring, MRM); T2 iR
JE: 350 °C; TR 10 L/min, 2240885 17 45 psi, 8
AR 350 °C; #§UREE: 10 L/min; BANGEHLE: 3500V,
WIS X e A AR R A 1 L3R 2.
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Table 2 Monitor ions and collision energy for urotropine

H x4 HEF miz FET mz fili A /e vV
112.0% 10

e 141 98 10
85.1 12

T RE RS T

1.5 #RAETE

ARWFFEBEN . ST G AT 4 FhIER, B
TR, FREL5.00 g(R B £ 0.01 )

FEELT 50 mL HLEEBLE T IIA 4 g TOKEREREH, 10 mL
NG, WiE 1 min IRS)S, HSEHEE 10 min, 4000 t/min Z.0
5 min, % FIWEREY — 50 mL HIEE O, BEL R
A 10 mL ZJEEE R 1K, &1 LiEWR, A ZIERM
EC A 10 mL, #WHEIRA) 1 min, 4000 r/min &> 5 min, JF
R CNERETHIERS, T 35 CiezgkFE=T. MA 2 mL
20 mmol/L Z MRELV WL fiskits, Fegib.

Agela cleanert PCX (60 mg/3 CC)[FAHZEBUH: i Fi A
4y B 3 mL K, 3 mL FEE AT 3 mL 20 mmol/L Z BR4% V5 I
AL HE; A FAFERGL AR, RV 1 mL KA1 mL H EEk
VR AR BOR:, AW, T A 3 mL ZUKHEE
(5:95, V:V)UEJBE, VR T 45 cCREMME4E =, 1 mL
FHESIK (9:1, V:V)IES#R, £ 0.22 um /K PTFE 3B IE,
EHLAFI

2 ER5HH
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Pz 15 P R R A R BUR I Y 2 RhO7 K, H
SETAR SRR A AR I 28 R Y BOR B Y L F, R
HUBRPERE . R PR RERISR R A9 2 AR, AT U 4 A
PIBTHIRERL . O SR, B R ERIOR . AW H L
THRG S A N PEBOICR, RECERUS B, ICEIR O
RV . S5 IREW] 2 FREOT I RERF AR X 4
PP 9 I8 b, TEARUE H AR AR A RS T,
AP R CFEIN 2, #RATERT B AT, X S 4T ah B3R BCE i
FEor . FLEISCARE % DLk 3.
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F3 RAMBRENOEWERBEER(N=3)
Table 3 Effects of vibrating and ultrasonic extraction on the
recovery and precision (N=3)

2.3 [ERFERERIERE
E% Gl o TAS P A | 2k, Rk, T

Wt KR PRI SEE IR HAERYE R Tl IEw, HATH %%fé?ﬁ%*ﬁf&", (A ity
Ang/kg) Ang/kg) Wi MWZE% 2 e 48 BH B - S A AR R A TR ) AR B ST LA T 3 b

R R 10 8.20 82.0 1.23 ANTRI T R0 B B F 28 4 b, o5 R R K B 0 ViR 4 R T T
AT 10 9.08 99.8 3.64 29l G4 G i Agela cleanert PCX (60 mg/3 CC).
Agilent Bond ElutPlexa PCX (60 mg/3 CC). Oasis MCX

22 RESEREHHE (60 mg/3 COYFALAE, WA PEBE M B ALK o 3 5 X

Tt 28 RASHR 245 10 7K VA L X e 24 £ [ s A i 1),
YRR, et G TR i, AL S
SRS, SERLTS S NILERR S IE RO AR L, PRRESAJE
JREZEIIE], SCRER)T 175 5  ASHI TR AR GR35I T 30,35
40 CCHEATHEASHRAR . WRARIL T I I, S B UGN,
HMELSR SR 4), URESE O SisEh i r:
Ji, BE VAR 35 °C, MUET ISR

R4 TREIRYGEEE B B EREE E 16 (n=3)
Table 4 Effects of different concentrate temperatures on the
recovery and precision (N=3)

M 5 5, 2T FK A7 10 PH 8 38 400 A X AN [] 3 i vp
1 9% G i AL BOCR A RLCED 1), A B 5 R
Agela cleanert PCX B A F = il i 2K G sk B
BRI, R AR B 9E £ BE Agelacleanert PCX(60 mg/
3 CO) I A AL AL A7 ek
24 WMFLISPEATIESE

W2 BT et 1) 985 HE bR v ARV R, T ) BB Ak
JE 50 pg/L BIARHER B, 20 5lid 0.22 pm K AHBERR R
BETX) . A HLAHIE I (JE J) B 7K PTFE R (R VU IR 2 0)
HAk, TR IE R R B B S X B, B LI E .

AL IR PR PRI g 002 Ackiis BT AMED, AT

/°C /(ug/kg) /(ug/kg) WR% W% : i ) i
W 5 25 T 1, KA T % 6 B 1 B R, W

30 10 933 733 266 I ug/L; AHUMIERIKZ, W 0.5 ng/L; ik PTFE I
3 10 10.13 101.3 4.01 FEE TSR, DR A B9 168 3% K PTFE BRI HEA T3k etk
40 10 9.04 90.4 2.43 LRI A B 3 5

x10* L 2,14§ min x10* 2.152 min x10* | 2.159 min
6 6 sol
5L 54 35 L

® 4t = 41 3.0

200 2. o
2 L 2 L 1.5 L
L ' 03 |
0 0 S~ 0

1.4 1.6 1.8 2.0 22 2.4 2.6 2.8 3.0

14 1.6 1.8 20 22 2.4 2.6 2.8 3.0

14 1.6 1.8 2.0 22 2.4 2.6 2.8 3.0

SRAEMTA]/min SRAERT ] /min KA [E] /min
Bl 1 AR 52 BH B S A 0 2 9 4 it (K L RUR (50 pg/L)
Fig.1 Effects of solid-phase extraction cartridges on the purification of urotropine (50 pg/L)
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Table 5 Effects of different millipore filters on the recovery and precision (n=3)

AL IR RV BE /(ug/L) - B He BE/(ng/L) S i /% AER R v A 22 /%
JKAH 50 48.5 97.0 2.49
A HLAA 50 49.2 98.4 0.26
JF7/K PTFE 50 50.1 100.2 0.39
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14 1.6 1.8 2.0 22 24 26 2.8 3.0
SRAERT B /min
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B2 IR AThAn I B IARRE bl (B35 14 (50 pe/L)
Fig.2 Chromatograms of urotropine standard solution and spiked sample (50 pg/L)

R 6 SIRFEMAEAEE R T 1 E YR K AR ST AR R ZE (n=6)

Table 6 Recoveries and RSDs of urotropine indifferent food matrix (n=6)

B BE AN /(ng/kg) SEE I E 18/ (ne/kg) SRR % AAXS R IR 22 /%

1 0.88 88.0 475

K 10 8.82 88.2 3.08
50 42.8 85.6 5.18

1 0.86 85.5 8.20

oT 10 8.31 83.1 8.18
50 41.2 82.4 3.47

1 0.76 75.7 477

I 10 8.42 84.2 7.23
50 40.1 80.3 6.59

1 0.78 783 1.10

& 10 9.19 91.9 6.05
50 44.6 89.2 9.88
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