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Rapid determination of barbital residues in sedative-hypnotic health
products by high performance liquid chromatography-
tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of barbital content in health products by high
performance liquid chromatography-tandem mass spectrometry. Methods  Samples were extracted with
methanol-water (50:50, V:V) under ultrasonic condition, centrifuged by centrifugal machine and filtered by filtration,
and separated on C;g3 chromatographic column (50 mmx2.1 mm, 2.6 pm). Gradient elution was carried out with water
and acetonitrile as mobile phase. The determination was conducted in negative electrospray ionization mode under
multiple reaction monitoring mode. Results The absolute matrixes effect of barbital for liquid and solid samples
were 4.97%—69.36%. The linearity was good in the range of 1.0-50.0 ng/mL, with the correlation coefficients (r?) all
above 0.998. The recoveries of all the illegal drugs in health products were 96.2%—112.0%, and the relative standard
deviations were 0.10%—6.3% (n=6) at 0.1, 0.5, 1.0 pg/g, respectively. Conclusion This method is simple, efficient,

reliable and sensitive, and can meet the supervision and inspection needs of the health care products market.
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Fig.1 Structure of barbital

HAT, PrAghh th2e 28 25 W no il Jr 12 32 254 )2 4
7l thin-layer chromatography, TLC). “SAH 1% -H15 i
7112 (gas chromatography-mass spectrometry, GC-MS) .
B RE ] (lon mobility spectrometry, IMS)., F &k 41
% B Yk 15 "(high performance capillary electrophoresis,
HPCE) . & &0 W AH 5 1% 3 U519 (high-performance  liquid
chromatography, HPLC) . Sz #H & %08 AH 4 3% 5 U (reverse
phase high-performance liquid chromatography, RP-HPLC) , 5
W A 61 - B B R 35 U5 %) (high  performance  liquid
chromatography—tandem mass spectrumetry, HPLC-MS/MS)
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B, IMS T FRIRIRR IR, S Hrak BEDR, (H5 Bt
AL, RMEFERIATE, 5 H IR (limit of detection, LOD)N
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IS B JE M . RS, L R R
BT, TET . (RENTESESE, X THER E HFE i,
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FR R . RTARFE . B TN S T R T R G
5%, L (R AR AH € i - o I T R vk ke U R o L
A HT i, DA R A f i 1 T A e 4 A IR AR R R
S M .

1 MR5ERZE

1.1 ERSIR

TRAESE S0 BT WA T (BARE S 4 i BUARE
mh 3 Fl.

B E Z AR e W) B (5. LOT: FE08051801, ¥
1.0 mg/mL, ZE[H Cerilliant 2AH)); HEL, 2 (Ri%a, %
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LC-30 8 & RO AR (35 A (H A B 2 \l); Q-TRAP
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2600TH 8 75 75 Uk #% (1 28 3% B 22 AU 88 A IR Al );
MS204TS H, T K -G -1 MettlerLoledo 2 #]); Milli-Q #
4fi 7k 2 45 (25 [E Millipore 2 7))o
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H S PR E A (1.0 mg/mL) 0.1 mL F 10 mL %4+
M, HEIEZ, H4 10 pg/mL MIFRAERE £, AT
P it 35 I A IBCTROKE b AR A o i £ R R I R R R
100 ng/mL (W AR AEZS W - 43 H 0.1, 0.2, 0.5, 1.0,
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2.0, 5.0 mL BiEVEE 100 ng/mL (P EARER W, HasH
FEMBBERZE 10 mL, B FEEKE R 1.0, 2.0, 5.0,
10.0, 20.0. 50.0 ng/mL HYFEFHRIE TAEW
132 #suara®
WARRE S VERFREL 1.000 g #6454 T 50 mL &5 =),
HAZ) 40 mL B EE-7K I (50:50, V:V), #BA$RE 10 min,
BB EZER)E, HFHPR-KEREAEE 50 mL,
0.22 pm 5 PUTR 2 UE BE 8 S I
BAKE S CHERE SV BUN 254, R FRVRSURLAT: 5 22
JEE 3t 200 H %5, FEHEFIFRI 1.000 g #E 5T 50 mL 458,
HAZ) 40 mL B EE-7K I (50:50, V:V), #AHEE 10 min,
BUHA A E R, FAPEKBREARAZ S0 mL, HBE
B0, #.0(8000 r/min, 10 min), H FIHKZ 0.22 pm
I V035 2 475 O P ol 3 I 0
1.3.3 483 2R 5 ) 52
BRER L2 1.3.2 FiACHE, i FSLRR AR vE L AERNAR
g e B 1 - 7K (50:50, V-V bR St Vv, 00 Xof g i J3E
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150 6 RTAT o 25 M B A5 ) AR AN LR T A S e T AR L
{8 B hy 24 %5 5L R 50 (absolute matrix effect, AME),
b i L
AME:%Q%E% m%ﬁm;\
134  &3Ahig it
(LAE 3 53 B Aer I 25 14

X 100%

{4354 Thermo AccucoreaQ Ci5(50 mmx2.1 mm, 2.6 um),
WA A: ONE; WS B: K. BEEEUEBRERY: 0~0.5 min, 90%
B; 0.6~3 min, 90%~10% B; 3.1~4.0 min, 10% B; 4.1~6.0 min,
90% B, WiiE: 0.3 mL/min; AEif: 40 °C; PEEER: 1 ul.

Q)T b A1

B IR HBEZ%E B T (electrospray ionization, ESIM)JH;
TR, W E: -4.5 kV; ZALSE: 55 psi; B FIR
R 550 °C; AT 25 psiy BBNIAE: 55 psio M
#2225 W W5 (multiple-reaction monitoring, MRM)J&
i, RS EOLER 1.

2 HRED
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P 2. WRIEE 2 ZRHAE, 15 H[CH N0 (Miz K
140.0) 47 B HU 2 B 2 1k I s F, SRR VSR 2 AT
B R, SR LA 3. R MRM B,
SeSa AL B 2 0 2o B R AR P, e 5 1.3.4(2)
HR S A

F1 BHZBRIESHEHIERE

Table 1 Mass spectrometry parameters and appearance time of the barbital

4R B F(m/2) FEF(m/z) LRV fill 43 i s /e V £2 B B (8] /min
(Y2 182.9 140.0% -77 -17 2.89
182.9 84.8 -77 -18 2.89
TR ERE T
o 22 BERHMRK
N=— —CHON
_—

2 EHZRBSR 2R B
Fig.2 Scheme fragmentation pathway of barbital
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Fig.3 Characteristic fragment ions of barbital
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Fig.4 Response intensity of barbital in different mobile phases
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Fig.5 TIC of barbital standard solution
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Fig.6 Extraction recoveries of barbital with different solvents (n=3)
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2 2 MERBEZHENTE RN (=6)
Table 2 AME for 2 kinds of matrixes of barbital (n=6)

e B /(ng/mL) WARILIRZUY /% RSD/% FAILR/% RSD/%

1.0 28.85 33 4.97 2.8
2.0 48.62 2.6 8.38 2.6
5.0 60.45 0.98 10.10 1.2
10.0 69.36 0.85 9.18 1.3
20.0 68.50 0.69 11.42 0.86
50.0 50.36 1.37 14.98 0.29

25 FEFRIESER
251 ¥MHRELMLRITEE

43 BB AR [ A2 3 e 1.3.2 b HS, FAR 3
1.3.1 Jrik Bl L BAnife ph e, # R 1.3.4 SRRk bt
1 uLl, B HZ IR & AE 1.0~50.0 ng/mL N, DIEH
TR T R AR AR(Y), B HL 2 B VR JE (X, ng/mL) A
FEALFR, 28 Multiquant 58 b 8/ 22 1 35 A o il 2K .

43 50 DA RAA R [ AR 25 P R gl X IO 08 B ) 5 K o S (. 3
F {5 L (S/N=3)I T3 B L Z 1) LOD, AR AN [ A7 1
B 6T I H U BSF ] e KM L 10 A5 1 L (SIN=10) 343
B 1 % & # FR (limit of quantitation, LOQ), W3 3. B %
FERVR N 1A 2 b i 5 £ 90 Bl PN AR O R B () ¥ K T
0.998.,
252 MmEEMRESHEEE

PORZY a1 Nl A A RSy S L= psi ) (N E !
KGR SIS, S5 4 Fin. R 4 0JH, EHZER
ML TR B AINAR B N 96.2%~104.0%,  H1E AR 2L 1Y
A XF AR M W 22 (relative standard deviation, RSD) N
3.2%~6.3%; [ Lb Z 7F [ A 3L B A Bl R
106.8%~112.0%, RSD 4 0.10%~0.68%, 75 1= 7 i /& H
R P L3R
2.6 SEPRtEmRIEM

SR FHASIFGE 2 Xe AT TS ) Sl G 1) AR Ti) A 7 T
R T Dy Z PSR S AT AP RI, Jerp 1 RR
ELEZ AR, 4500 0.326 ng/g (K 7).

®3 BHZmtEmmZk. BHXEYK. QR EER

Table 3 Standard function curves, correlation coefficients (r*), LODs and LQDs of barbital

AL AT r? LOD/(ug/g) LOQ/(ng/g)
TR ARSI 5 Y=1983.35131X-257.15129 0.99924 0.030 0.100
(#5135 i Y = 10346.95217 X+1125.56511 0.99871 0.010 0.033

F4 BEHEZamiREY RS R AR EREN=6)

Table 4 Recoveries and relative standard deviations for barbital

(n=6)
FEREA bR K A(ng/g) [T % /% RSD/%
0.1 104.0 6.3
TR AT 0.5 96.8 5.9
1.0 96.2 3.2
0.1 112.0 0.68
[ AR 356 o 0.5 108.6 0.18
1.0 106.8 0.10
1.8E+04
» 1.6E+04
5 15k 0a
g 1.0E+04
T 8.0E+03
= 6.0E+03
= 4.0E+03
2.0E+03
0.0E+00 . . n - - —
0.0 1.0 2.0 3.0 4.0 5.0 6.0
58] /min

K7 BRI
Fig.7 Positive sample of barbital
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P BR R E | e BR[O B R A H R R 2K, 4
AR M FALT 6 min, BIY AT BRI 2 20 ph 2k A
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