* 2508 - AXEGHwE%AE  Drugs&Clinic $34% HoH 201949H
SRR AN EE X CEBEEE PRI LR, TNMEE FXT Z Bt

A

ITEFY, ki’
1. FBMRZEM B R 25253, F8 A 450000
2. R A B2l A R ITEA R, K 300301

W OE: BM BSLE N CBER IR A AR BT R UCAR . kR AT 2B B M SR RS IR I B k. iR SRARAR
R T, DoRE PR . SR 2930 kot 73R B tH-NMR 3% . BRI : 300 K; %% 8012 Hz; SRAEMIA]: 4.01s:
shIEES Al 20's, FERAIIREL 64 U THERE: 2k R HPLC EEHHMTILE . 455R  BTaIVTHR, X ZBka
TR R S35 [ 2650 5] 9 101.29% . 101.68%- 99.13%, RSD {E 4374 1.15%. 1.73%. 1.92%. qNMR #:ill 52 45 - 5 HPLC
PBNE s BR8N 10 S IRSE PR BRI . PUs, BRI & 7 0 L My A B =) T AR e PR R ot
LW

XHEIR: EO55t OB EEE A kR X 2R EY s B A UCAR; R R e ik

FE 5SS RIL4; RI66 XRAFRERD: A XERE: 1674 - 5515(2019)08 - 2598 - 05

DOI: 10.7501/j.issn.1674-5515.2019.09.005

Determination of acetaminophen, aspirin, and caffeine in Compound Paracetamol
Tablets by proton nuclear magnetic resonance
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Abstract: Objective To establish a proton nuclear magnetic resonance (QNMR) method for simultaneous determination of of
acetaminophen, aspirin, and caffeine in Compound Paracetamol Tablets. Methods CD;OD was employed as solvent and maleic acid
was used as an internal standard. The *H-NMR spectra were obtained by using zg30 pulse sequence. The parameters were following as
test temperature: 300 K, spectral width: 8 012 Hz, acquisition time: 4.01 s, relaxation time: 20 s, sample scanning times: 64 times, and
air scanning times: 2 times. The determination results were compared with those of determined by HPLC. Results The average
recoveries were 101.29%, 101.68%, and 99.13%, with RSD of 1.15%, 1.73%, and 1.92%, respectively. The determination result of
gNMR was basically in line with that of HPLC. Conclusion It is a simple, rapid and accurate method for the determination of aspirin,
caffeine, and paracetamol in Compound Paracetamol Tablets by gNMR method.
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Bruker AVANCE |11 600 AU g3 LHRA Gt A5
BRAFD; PR (FHAZ2—RF, EE
Sartorius A F]); SR HEE (CD;OD, jift A 99.8%,
%HE Sigma-Aldrich A #]); HBkEg (&9 80N
99.7%, k'S 190015-201606). B & JLAk (J5fi &4
$N 99.6%, b5 100113-201504). Xt 2. Mt 2 Sy
(RS %M 99.8%, #it5 100018-201703) HiHEA]
(iR /408 99.5%, fit's 171215-201708) X Fi i
P A A E 2 R e AL s RN R
My b (S Mg g FRAI 2R A, ik 0.5 9/kr,
fit5 20180225, 20180227. 20180301).

2 FHEEHER
2.1 WERFAxT R Gia iR e EC

Kt S5 FR L T SR R X IR, 104.0 mg BT 100 mL
A, TIAZ) 80 mL f¥] CD;OD /= ik e i &
30 min. 4kZ:F] CD;OD A ZIEL, HEIfFERKR
£ 1.04 mg/mL ) A AR A -

A B PR B 22 i 4k 2 (7% B =] DT AR HEL Y 9.90
mg, & 10 mL =+, TIAZ 8 mL 1A FRIER
AP VAR S TCE 30 min. 4k%EF CDLOD InZE %I
2z, W53 0.99 mg/mL [rRe] =] DEAROG R S, Xt
O EE . WA R RS AR RA RO, AR
JREWE Sy 1.02. 0.90 mg/mL FfI ] BE VAR .

2.2 tEmiE&ReIECH

W T QR EIE R A 10 Fr, T HFek A,
KPR 059 BT 5mL &I+, IMANFRERL
4mL, 7EZHE 100 W, S 40 kHz %1 N 10
min. JECE 30 min Ji5 488 H P FRIE I 2 2 B 286
0.45 pm FUFLIERE 38, SRR 0.5 mL B
WA, RS 0 CBEEE T B A AR
FH -0 v DR 55 . BS99 0.5 mL, JR4%4im
ANWFRER 2 mL 7808515, #7 0.5 mL %R
B, HTI e R 55 L R B A ] DT R
X LR B
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'H-NMR spectrum of Compound Paracetamol
Tablets (A) and three components (B — D)
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Fig. 1
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Fig. 2 gNMR spectrum of the mixture of Compound
Paracetamol Tablets and maleic acid
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W A bR BC ) 4.04. 8.08. 10.10. 16.16. 20.20
mg/mL BT =] DT AR BB . SR A DA A v TR )
0.98. 1.96. 3.92. 7.84. 9.80 mg/mL %} Z. Mt 2 Sy
X HE SRR . R AR IR 0.90. 1.80. 2.70.
4.32. 5.40 mg/mL Bk R AR . BT R EAK
X T A 25 oy AR b v R 5 L ke B e 8 U T A B 6
R AT St B, A3 AR Y=2.698 4 X+
0.103 7 (r=0.999 4). Y=2.268 6 X+0.156 2 (r=
0.999 1) #1Y=3.0150 X—0.087 1 (r=0.999 0).
2B BT A DT AR L X 2 Tk = 25 W R0 b ik B ) S AR
4.04~20.20. 0.98~9.80. 0.90~5.40 mg/mL K%k
PERRRLT
26 HKWHRSEER

PUEMELL (SIND N 3 I 7 )5 IR FE AR N
KR (LOD), S/N A 10 B Xeh R iR Bk FEAE
SERER (LOQ). HUFAAIULAR, Sf £k 2 & My Al
M PR] T ot VRO A AR, Wl E LOD BT LOQ fH
SEREIR, FREIULAR. X 2 MR M . Wk Rl ()
LOD. LOQ 4344 4.40. 8.08, 5.44. 19.6, 9.90.
27.0 pg/mL.
2.7 FEFRE

16 B U6 i A s g Ui Y 6 B 4 5 KT R 2k
A RAR A IXIRE, B bR S E By 5 Ik

0y, FRIRBCEIAME, BT A A .
271 REERE IR BRI R
(k5 20180225) il #& IBLIR S IA R, ELNE 6
o B TH-NMR R EEHI AL ARy, 40 31125 22 ] ]
VER X 2T 2 By RN E PRI RE s 1 B0 5 P9 b
WETHI AR LB . 45 R EoR, 3 ANE R 1 g
55 N ARG TR EUAE ) RSD {H 43 )4 0.67%- 0.82%-
1.19%.

272 FEtEilEe BRI SR A AR
({it5 20180225) il & HI LA SV, 20011 04 2,
4, 8. 12, 24 h #ATIIE, FKEL 'H-NMR ML
HRy, TR E UTAR . S 2 Pk o o Mgy AR v PR A
a1 2 S AR T AR I LU . 45 R EoR, 3 A4
RS E B 5 N FRIE A LA K] RSD B9
SN 0.72%. 0.90%. 1.38%. HE/NEESLIERAE 24 h
RS o

273 BEEMRAR WEITN OB AR
(fit*5 20180225) ~FATHLHI 6 ik, HEATM
5B, FRETH-NMR &3, RO IR, 2t
SRR UCAR X6 2 B 2 FE oy R e AT 74 5 43 5
SRR, 3 /NMA RSy R 4y B RSD B 73
1.92%. 1.23%. 1.58%.

2.7.4  [FSCRRES  CPATECH] 9 B S IR TR .
SN 1.01. 2.02. 4.04 mg/mL B =] DEAR N} HE 5 v
W1 mL, ZRECH-NMR B, AEAEA, F5),
THE R 25 R BT R EA 101.29%, RSD
HR 1.15%. [RIVEINAS % 2. E L My T3 U
101.68%, RSD 1A 1.73%; WMk T2 [EUE Ky
99.13%, RSD {fi~ 1.92%.
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CRT I UL AR e R B0t 2, Bk A AT X 43 7R i 5 g
REVRTHZ D Es HTRBRIE T 248 (DRERAX
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29.1 f{aifskf  Agilent Zorbax Extend Cyg it F
(150 mmX4.6 mm, 5 pum); FzshAH: HEE - 0.05
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mol/L il — &8 (Wl pH 3.3) (41 :59);

W 216 nm; AR E: 1.0 mL/min; BEEEAR
20 puL; FFiRE: 30 C.

2.9.2 ArEMZHI S SRS B RRET FIUTAR . XF
LTt 28 B gy AT X)) 30.30,18.62.12.08 mg,
SrAIET 10 mL R, BIAG 254N X0 RS TR i &
o 53K R A AR M R4S 0T 23k 52 433 4 303.0+
242.4, 181.8. 151.5. 90.9 pg/mL B &) JUARN 5
W, 18.62. 14.90. 11.17. 9.31. 5.59 ug/mL %f 2,
P e Wy %o} T v DA K. 6.04. 4.83. 3.62. 3.02.
1.81 pg/mL Wk PR} B AR . 40 Sllidk HPLC )&,

DAV [ ARG o7 Bk B BEAT 2R P[], 45 B =] T AR

XoF T FHE Ty RN HE LR R 2[R A 5 F2 43 l  A=
2.251 9 C+0.170 2 (r=0.999 8). A=2.3108 C+
0.124 6 (r=0.999 5). A=2.191 6 C+2.2009 (r=
0.999 9), ZMEVEHE4rHly 90.9~303.0. 5.59~
18.62. 1.81~6.04 pg/mL.

2.9.3 ERMRFIRTIIR  H 3 Fsssr X I S VAR
SRR, ML (SIND A 10 BHENEER, SIN

N 3 BRI o 23 #T 45 F Sk ] =] DT A s 2 PR
#& 15.0 ng/mL, KPR 2 5.0 ng/mL; X 2B F iy
& RPRSE 12.5 ng/mL, AFR A2 6.0 ng/mL; BIHE]
SE &R A& 6.5 ng/mL, FEMIFR AL 2.5 ng/mL.
29.4 FEEEWAE SiE¥EE, HNKEE
RSD {E /M T 0.11% (n=6), 6d NI H Ak E
RSD fE¥)/NT 0.34% (n=6). FaEthilih Eos,
FEMIRIRAE 48 h N 3 Bl s & &2 1) RSD &1
/N 0.37% (n=6). EEMIRI SR, EIrh Lt
AHEM A 3 M S EARE RSD EHI/NT
0.59% (n=6). ik Iess REM, It Lt
FEm R 3 BRI ECE 2 99.16%.
100.43%- 98.79%, RSD {E¥J/NT 1.19%.
2.10 gNMR 3EF HPLC SEMELE RELEL

3 LB x Ok fr, R E R
qNMR J732:300 52 B =] DC AR« X6F 2 gk 25 oy R e 5]
i, [FIN SR HPLC ot &7 A BE &y A b
3 Pt TIE, WAR 1. S5HEKMH, gNMR %
M5E 455 HPLC kI e 45 I A —5 .

x1 TRIFENEESFNCBEERF+ 3#as (n=3)
Table 1 Result of three components in Compound Paracetamol Tablets by different methods (n=3)

fit's Jii BT =] DT AR/ (mg ) Xt CERE SR (mg 7Y WiE B /(mg A7)
20180225 gNMR % 230.86t1.45 125.14+1.33 31.13+0.58

HPLC ¥ 231.93+0.53 126.04+0.36 30.21+0.17
20180227 gNMR % 232.04+1.66 126.37+1.22 31.31+0.69

HPLC ¥ 230.91+0.42 125.11+0.29 30.42+0.20
20180301 gNMR % 229.83+1.73 125.46+1.09 32.07£1.02

HPLC ¥ 230.36+0.31 126.15+0.14 30.44+0.18
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HHRZH, SraxmigeE (5. 10, 15, 20, 25,
30s) FIXFHAHEREL (8. 16. 32, 64. 96. 128 /%)
BATEE . SRER, Y TEEEIKT 20 s FAH
RECKT 64 IREF, S5 E 26 S ARG R HUE
T RaE . NRIE FID 15 S35 4s, SERE
AV EAT 55, 45 SR RN [R] K T 4.01 s 1,
"H-NMR B3 58 4 2 M Bk . (Rl st A
W N 20s, FHEIRECH 64, KAEENTR]N 4.01s.

ARWFFERA qQNMR L[R5 5255 20 2

RS Gr, BEAMERS RO T T S, SRR &
Bt fE, ERGINLIER T, BB FEE T,
SEERAETR . PUE . 45 HPLC MIE 45 B xt b, gNMR
R E 45 5 HPLC A3 A —5,
gk BATR, AWFRCONE TN QBRI A
RS e B E SR T — MR v, AR E
T qNMR 3£ Tl #6125, 5 gNMR
R T G290 R SR 50 AT b (3 R0 4
BT ERIELS.
SE K
[ FNF, R, TUR, % 2070 LB S
il e N AR 1 25 4R 30 a2 ARG AR R B 9] o
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