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Abstract: A method of proton nuclear magnetic resonance was developed for the determination of
hydrochloride palmatinein in tablets. CD,;OD was employed as solvent and maleic acid as an internal
standard, the 'H NMR spectra were obtained with a Bruker AVANCE [II 400 spectrometer. The con-
tent of hydrochloride palmatinein in tablets was determined by comparing the response signal areas of
the internal standard ( maleic acid, A,) and hydrochloride palmatine(A,). Results showed that there
was a linear relationship for hydrochloride palmatine in the range of 1. 00 — 10. 00 g/L with its correla-
tion coefficient of 0. 999 3. The limit of quantitation( LOQ) was 25. 0 mg/L and the limit of detection
(LOD) was 8.5 mg/L. The recoveries were in the range of 98. 5% —104% . The content of hydro-
chloride bamatine in tablets was determined by high performance liquid chromatography ( HPLC) and
proton nuclear magnetic resonance (qNMR ), respectively. Results indicated that the two methods
had no difference. The qNMR method was easy and simple to handle, and the analysis results was
accurate. Furthermore, the structure of the analyte could be identified at the same time. Therefore,
gNMR could be used for the quality control of Huangtengsu tablet.
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1 RBEERSY

1.1 UB5KH

Bruker AVANCE I 400 BUAZH5 L RAX (B £ AT G N 7/)) 3 st KE(+ 02 —RKF, {1 Sarto-
rius 23 7)) 5 PS —40A RURAFAL (FEAEHMUEARTHUEL ) 5 HURHEE(CD,0D, JiifRE 99.8% , 3%
Sigma — Aldrich 23 ) ; #HEZ H (42 20180216, 20180422, 20180717, = a2 k45 PR 45
A)); EMBEIIT(HS: H-015 -130626, & >98% , WEFZFEAYRHEARAR); Dok}
FRS (B ok 99. 7% |, HiEE: 190015 201302, H[E £ 52 s EWF5ER) .
1.2 RWRF RS H

KSR RIS SRR 10 mg BT 10 mL Z5&5HH, ALY 7 mL 5iURHEEHAT 3 min JFE =R, AR
REFEERZZE, RTERER 1.0 o/L S RMRNPRER, B
1.3 HFmiBkE S

RS FREGR IR 1 2 T B 100 mg, BT 10 mL 2585, MIAZY 7 mL SR HEEE 5 3 min J5K
BEW, MRS ERZEZ0E, AR EIREN 10 g/L X S

IS ey, TR WS At by . KBRS 5 mg(LLERRR L ZyT i) BT 5 mL 25 2
i, IIANNAREE S 4 mL, A S5 min JFIERER, DSGRBNNERERZZE, i$0.45 um i
FLIBI G B D, B SRE3  E hia i
1.4 Wik &E

KM 2g30 kb7, ERIE R BR300 K, #EPE(SWH) 24 8 012 Hz, HuOMii#(01) %k 2 503
Hz, REEBIH](AQ) A 4.01 s, MFRmHE](D1) k15 s, FESFIIERE(NS) b 64 ¥k, Z3HKEL(DS)
2 K,
1.5 S=EitEAHE

FHARAY" H NMR ST IR, @ BRI FRIERUY 5 0k, SRECEE, #i T R0TH5 R
ETEE: W, =WAE/(AE), X4 W, HEERE DT E (mg) ; A, WIREREDITH) E 2%
R A D RIRNPRIVETE R ; W, A D RIB AR & (mg) 5 E, AR E DT 4 & (3%
EL I TR o F R i 5 R RERN T AL L) 5 E, D SRIBI BT 24 & (R AHN 4> F i 5 N
FrRIGRAEM T FEZ L) .
2 #HR5iH®
2.1 HEZREIWER

BOE SR AN AR, M E R RS, W2 H H NMR,”C NMR Hl HSQC i (
1) "H NMR 3% ([ 1A) BoR 22 A7, s IX 6 AF5 & T, 5 MR 6 friy 2 AN HIE R T,
2. 3.9, 10 i 4 MHAEIFT."C NMR % ([ 1B) BoR 21 MRIES, XY FE5H8H a9 21 M RE
T HSQC i (& 1C) R 12 MHE S (WFE 1), 9 AFEHRIAM KA, £ L, "H NMR,”C NMR Al HSQC
I B SRR L T 43 13X ( C, Hy, CINO, ) AHAT
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2.3.1 ZMEx® R D127 IR B HI BT ARG H NMR(A)

1.00, 2.00, 4.00, 6.00, 8.00, 10.00 g/L f)Eh “C NMR(B) 5 HSQC(C) &l

RV THTT X MRS RV . AR IR I T 5 T ok Fig I "HNMR(A),"C NMR(B)and

W 1 5 U TR Y ( AJAY R BEARKR (v) . b HSQC(C) spectra of the extract of Huangtengsu tablet

L EHTT 5 S RIRI TR (my/m, ) HRARKR (y ) ZEATERIEINS, 31 J9 7R v =3. 820 40 —0.092 2(r =

0.999 3), ZRIEEHEM 1. 00 ~10.00 ¢/L,

2.3.2 WHEBEE BOHKSEE, % 147 FARELINE 6 K, ARECH NMR FR8U> (5 B 4%

RECEFEIE) , THAERER L T E e 5 AR T ARE FU(E . Z52RAE IR, 6 URIIE 24 SR AH S b i i 22
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—9.759
— 8.804

120

140

wa o nihh Al




1498 Sy IR AR %37 %

1 R R IR 2 AT

Table 1~ Structural analysis of the extract of Huangtengsu tablet

No. Chemical shift of proton/§ Number of protons Peak splitting Chemical shift of carbon/§ Related point of HSQC
1 3.27~3.31 2 t 27. 80 Cs - H,
2 3.94 3 s 56. 67 Cyo — OCH,4
3 4.01 3 $ 57.02 Cy — OCH;4
4 4.21 3 s 57. 64 C; — OCH;
5 4.57 3 s 62.54 C, — OCH;
6 4.98 2 t 57.35 Ce —H,
7 7.07 1 s 112.23 C, -H
8 7.68 1 $ 109. 95 C,-H
9 8.04 1 d 124. 47 C,-H
10 8.13 1 128. 04 C,-H
11 8.82 1 $ 121.28 Cg-H
12 9.78 1 s 146. 37 C;-H
2.3.3 H@mREM WE—MmEERSHT O, 2,
4. 8, 12 h FEFTIE, KHH NMR JFR43 (5 Ik
BUMEIRECEI() . ORI 0T i o
WHRIETI AL FL B . 25 R E/R, 5 RN 25 3R 1 N\
RSD y‘j 0. 65% ) [il JH: *‘E"é‘ lill:llil i‘}é\: Yﬁ /T':E 12 h V‘] % ZIK Quantitative peak|
FaRE o
2 “ ” ey 7 4 | I l I J
2.8.4 FJEW W L3 PP 6 4 e ——
N N TN Ny y 14 12 10 8 6 4 2 0 -2
FESIAT, ARECH NMR JFR S (5 AR 45 R B 5

T > : 2y 3 PN

Z;ﬁg;: ﬁé iiﬁj];fﬁi@;ii{gi :;(fo @.2 ﬁf‘%?}# SRS ORIRIR A H NMR &3

- ’ N g ° Fig.2 "H NMR spectrum of the extract of Huangtengsu
BRI, gNMR %0 € 45 R B MR IF tablet and maleic acid mixture

2.3.5 MHREEETR PBOSHGIEREZE Y

BEATHRE, FRER 147 MRS AR E , DLERIR L EL YT i 5 5 B 2 3h i BE LU AAEAE A 5
F(S/N), BLS/N g3 i ih MRt BT BT Bk BEAE AL FR (LOD) , S/N 24 10 By AYERIR 2 £5 7T i ik
VR R PR (LOQ) B F5EIFTEESE gNMR J7i%6 LOD %3 8.5 mg/L, LOQ 7 25.0 mg/L,

2.3.6 [EHRKE LI 137 JREEHIEERSIER, SnIIAME. B S 3 AR EE R
ELITR BRI, B IREPATECH] 3 4y, RVENLH) gNMROGEBEATINEOH R ISR, 45RWFE 2,
3 AMIIFRAKF T B Y2 98. 5% ~ 104% , RSD g 1. 4% ~2.3%

2 PR ST B DI A 2 R

Table 2 Recoveries of hydrochloride palmatine in tablets

Original/mg Added/mg Found/mg Recovery/% Mean recovery/% RSD/%
5.10 1.08 6.19, 6.17, 6.22 101, 99.1, 104 101 2.3
5.32 2.11 7.46, 7.41, 7.40 101, 99.0, 98.6 99.7 1.5
5.24 4.13 9.31, 9.33, 9.42 98.5, 99.0, 101 99. 6 1.4

2.4 SERRMEREENESRILE 83 AEDF AR DT S RIELS: R
Sede (pEZGIL) 2015 BRI 75 %t Table 3  Determination result of hydrochloride palmatine in

RS P T S R, 2k tablets by different methods

— N NN . IR Batch number ~ qNMR (mg/pill, n=5) HPLC (mg/pill, n=5)
WoR(F3), BN @ R S R IR 20180216 102.42 £0.78 100.94 0. 11
IRRIE S BECA T . R A AR R RN 20180422 99.29 £0.52 98.86 +0.29
100 mg/)_Jr’ *ﬁ,ﬂfi <<EP§§§£‘>> 2015 Eﬁ&%g 20180717 103. 14 0. 69 101.87 +0. 18

R, HEREER bR IR I ST R & B A bR R
1) 90. 0% ~ 110% , AL PIRPINETT IR MERIFF S (PREZG) 25K,
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