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B R A, HAM ke T IRA 0.25 mg mL™", £ 0.1~1 mg mL!' & BEE AN, FE[C] xR
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Rapid determination of urea in urea[ C ]breath test kit by GC/MS
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Industry Development Center Ministry of Science and Technology, Beijing 100045, China )

Abstract Objective: To develop a rapid method for the determination of urea in urea| "*C ] breath test kit.
Methods: The method was based on gas chromatography—mass spectrometry ( GC—-MS ). The column was Thermo
TG-WAXMS A (15 m x 0.25 mm x 0.25 pm ) and detection was performed on a single quadruple EI ion source,
scanning m/z 59-63 was detected by selective ion monitoring mode to calculate the “C abundance. Results: In the
range of 2% to 50% urea addition to the sample, the measurement error was lower than 0.4%. Three ureal "C ]
breath test kits were demonstrated no urea addition. The limit of quantification was 0.25 mg* mL™". In the
range of 0.1-1 mg mL™", the mean abundance of “C of UREA C13 USP reference standard was 99.0% ( n=6,
RSD=0.090% ) . Conclusion: The method is simple, rapid, sensitive and reliable. It is suitable for rapid testing of
urea in urea| "°C ] breath test kit.
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PRZ [ PC AR WA &l AR FH T2 W
1 [T W AT B ( Helicobacter pylori, Hp ) JE&H | J&— Ff 1]
5 FER A R S RN M R ST I T
AN B Hp Bz by e brie ' Zik R &
HII2 W R 3 K Hp HLAT PUEPE R B, 7 °C Arid
(IR R it PCO,, A IS PCo, &, AT H]
SE Hp B IENAETE L 50 & A A 0%,
IEIRER [ PC ] SR R MR MOA AR N 5
B PC- ki, PCONRRE RN R L 7E A SRR
A 1.11%, B FIRELPC I kg, 5k %
Mz R, FIAFE R R [ PC ] PC AR AP
WS B IeESE R R T RERE 0 SR PC TR
55 G A AR T 7E [ A0 24 B b RIS R, AR R Y LR
24 SR ( YBH19362006-2015z ) 1 °C = B 5E 7
OB IR R [ PC ] Ak E 5 LR Peo,, FH )
{31 B BRBEALHEA TR 700 T VAR AR
AESAN AR =, 5 B B 2 ) [l R, SOAR G — i
FHE AR B AR X 25 5 4RI, HLEL T 2 N H T8 i
24 P R W RS I TR O AR SR U
T — JO T B A s Sy P e A R 3 [ PC ] IR
SR WAF &P e FEE R R, AT U A
A G R DR B4 IR &, 2 i it
UL AR
1 SEIeHHR

Thermo Trace1310-1SQ IR FHAL, 5T 544y
Xcaribur 2.2; METTLER TOLEDO XP205 [ Ji /32—
HLF K.

RE[PC PP 52 Wik ) & (db mt 48l
254 BR N H L 4t 5 140807, 140901 | 141005 ) 5 JR %
[BC ] %} B 5 (UREA C 13, USP Reference Standard,
99.8% , #1t*5- T0H205 ) 5 JRE& XA (Hh B S 28 ks
FERFFERE, &5 100.0% , L5 100288-201302 ) 5 HfiE
( Merck, (0354, & 99.9%, 1L 5 : 1758107446 ).

2 REHE
2.1 AMHEESMS

% Thermo TG-WAXMS A ( 15 m x 0.25 mm x 0.25
um ) EEEE A A W 1.0 mL - min™', JEFE
FHRBE 250 °C, 40k ie, Jr i tb o 25 0 1, #EFE R 1
uLo P2 THE: ¥IRIEE 80 °C, LL 15 C - min™' &
250 C,

22 RS
SRR PO AT BT B FIRSEA TR, HL 25 F R 70

eV, B FURTEEE 200 C, L2 265 C,
FHR, BTl m/z 59~63,
2.3 X HRAECH

PRZ[PCT X BRI W RS B PR EUR R [ °C ]
X HE G 24 25 mg, ) H B o) AR 5T vk FE 2 R 2.5
mg - mL™ JRE [ PC X B EAR. BGE R, 250
HH B R, 45 0T vk B2 439014 1.0.0.5.0.4.,0.25 .
0.1,0.03 mg - mL™" BYJRZE [ °C | X ST

PREZNT BRI« KSR IR 2% FR T2 25 mg,
FF Y R ) oS O e B 2400 2.5 mg - mL R ZE X R
B BGE &, 203 FH i o, il A5 o s v 132 43 )

9 1.0,.0.5.0.4.0.25.0.1,0.03 mg - mL™" AR Z X B
AN

2.4 A ARG

B ] — b i 10 iR & N A Y, BT D B A
PRA A, B 660 mg ( 295 R % [ PC 110 mg), K% Fx
SE 25 mL R 0 A A O R A A 4R
21,87 S min, BURIEW 0.45 pm JEARIES, BIAS .
R ELH 3 VT
2.5 PREIEE ISR 75

K % FRBURE & (3165 140901 ) 3 K 2 260 mg,
B 10 mL B LOREFEIMA 1 mg- mL JRZE [ PC %t
PRV 0.5 mL, F5-43 J0KE %5 A 2.5 mg - mL™ JR
Z0 IR SV 0.04.,0.2.,0.5 mL, fin B s e O R
LR PEA) A S min, BUEIEBUH 0.45 pm JE 5
Pead, HITHLE 2% . 10% . 50% 53 JR 2 B A el
W
3 #R5itig

PRE [P ] EIR RS Wk & i AN
IR, A R H i B A AR PO T H >R
R Pt s T RO R 2 [ PC ] JRZR B R KR ol
B, FLIRISCR I R B3R
31 PCFEEMITE

JRZ[PC] 2 i Pco 5 NH; [z I il % 45 5,
HIF R "co EMRIBR kRl s &H/ 0=
PO YRR L T SR YA CHN,O .
BCH,N,0. "CH,N,®0, HtS 83 E 25l “C £1
(% )= Ig+lg ) | gl +Hg ) *¥100% 58 °C 1 8] 37 &
R Uy J9 mz 60 BT ISREE A, Iy, A m/z 61 B
TSR, Iy N m/z 63 B F USRI ).
32 LRV
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3% 1 mg e mL™ JRZE [ PC X HEARARL 1 mg - mL!
R Z X FR S AT A (1), JREPC ] i
BT 297 10.4 min 5RE 5% 42— HIRE[C]
HEESTEFIENmE6lL, IRENTEESTE T

N m/z 60,25 FIEFIC T4, S iZ ik LBt R
U JRZE[VC )X BR 5 v W% S dERE 6 4, H Pe-
=+ B 19 Y M 99.0% , RSD 4 0.090% , J7 1= 8 25 Ji
Bt

A
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A. Z5 I (blank solution ) B. 1 mg mL™" JRE X IR GHIAM (1 mg - mL™" urea reference substance solution ) C. 1 mg* mL™" JRZ [ PC 1% R 5

-113 .
(1 m+mL™ "C-urea reference substance solution )

1 HRBAENSEFREEEREPREERRIEE

Fig. 1 Total ion chromatograms and mass spectra of urea in sample solution

3.3 R RBR i PR S R T R

“2.37 T A% A IR A PC S R E 5
1N 2RI D7 2 R IR B (S/V>3) A 0.03
mg* mL", E R FRR (SN>10) 4 0.1 mg - mL™ JRZE [ °C ]
X R PC FE B H 0.1~1 mg - mL7 Y5 Fl N B E N
99.0%, JR ZXF JR S 1 PC EREME N 1.3%, 5 PC 1)
FARFE 1.1% AT, R BEEUiIZ PC R 2
J7VEAE 0.1~1 mg - mL™" A4V 8 30 L P95 A1
34 RUEME

¥ 0.5 mg - mL™ A SRR [ PC ] X R A A TR CE TR
R PSS 1R S 2 K 5 3 KA dEAT PC FE R
S HOPIE R 99.0% .98.8% .98.9% , TR E [ °C ]
Xt BRI PC (AR 3 d INFRUE PRACAT
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#1 RE[CLEENEETREE 0.1~
I1mg-mL™" KER °C FEE( %)
Tab.l LOQ and “C abundance of 0.1-

1 mg - mL™" “C-urea and urea( % )

idis

) R#E["C] PRF
( concentration )/ s
o ( “C—urea ) (urea ) /%
( mg * mL )

0.1(LOQ) 99.2 1.6

0.25 98.9 1.2

0.4 99.0 1.0

0.5 99.0 14

1 99.0 14
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3.5 ERLERIRIE SR BRT L
NP IZ TR R LG TR R E K8 S
GC/MS 77 321l 7€ #iL 5 &y 141002, 150408 . 150503 11
R FRERYEER, WA 20 diznl W, 2 ROy ik
GERIEA—FL,
R2 EEHEES GOMS HiEEEMNELERITLL
Tab.2 Comparison of “C abundance results between

legal method and GC/MS method

it (batch No.) E T (legal method ) GC/MS
141002 99.1 98.9
150408 99.1 93.8
150503 99.1 98.9

3.6 E R E BRI

XF3HLIRZE [ PC ] PRI K2 Wi R Sk A
5E, #t 5 S 140807, 140901, 141005 Y KE i PC F B
S 34 {5 (n=3) 4> 51} 98.7% (RSD=0.65% ) . 99.0%
( RSD= 0.090% ) i1 99.3% ( RSD=0.28% ). FHX{Ht"5H
140901 A4 St U8 AN [R) 2 1) 38538 R 22, 45 R ik 3
Fizw, 3 AR ENe £ 5 £ 8 o Rz /M T
0.4%, RSD /NTF 1.2%, I R4t Ui B3 7 i AT LA
G S SO , A ORI H = o PR 2R Y
I

®3 RE["CIFSEKBSHAFEZBRAARENTERRZEFHEN C FEESERENLER

Tab.3 The “C abundance comparison between measured value and theoretical value of

addition different amount of urea in Urea[ “C ]breath test kit

TN SR RSD/% it Pe mlee
( sample name ) ( *C abundance ) /% (theoretical C abundance ) /% (recovery ) /%
140807 98.7 0.65 / /
140901 99.0 0.09 / /
141005 99.3 0.28 / /
2% JNFERIL (2% recovery ) 97.4 0.13 97.0 100.4
10% JFE B ( 10% recovery ) 89.7 0.19 89.4 100.3
50% AL ED ( 50% recovery ) 47.1 1.09 47.5 99.2
4 gﬁi/l,: Aliment Pharmacol Ther, 2004, 20 ( 10 ); 1001

A0l B 7R AR B S N
P37 A Ak 25 52 2% (R i AL B 5 46 B, AT LS B
Z [ PC IR WA H Bk R R [ PC ]
P 2B, SR GC-MS 5 PC £ B, F kL g
PE RS2 B MR L H AR P38 R, Foe bR
WL PC FEERMT R, EHTIREC P RIRER
ZWHAR & PC F R E . R AT T
15 4438 38 PR W DA I, BB [ R 2 b o
YBH19362006-2015z [ J5 ¥ H A5 T8 fin f# 4 PR sk %
AIATPESR A3 IR 3 HERES A TR I8 K A B
Z5E PR o
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