2019 4E 11 H ok 7 November 2019

ETALE FH11LH Chinese Traditional Patent Medicine Vol. 41 No. 11
FMUERWSRL]]. pEhEZ L, 2010, 25(9) . [15] J&4 9, #50)il. HPLC-DAD ¥ [w] i i 5 SE 5 22 v 4
1368-1370. YR SR ()], ERER KR EH], 2014, 39(7):

[14] R, FDEW, ZB4adt. HPLC 32 FRE & R 2T 6 4 1017-1019.

WA E R[], 2995 Haeik, 2014, 34(6) . 966-970.

— W Z AR NETMEEAF 8 MRS

A
(RETEBHEAEFQ, LK KE 257091)

WE: By @y SRR E THEEL (EE, 5. A8H%) hEEnLE I, 3, 6'-"IF FHELLE
Wi, SESPE | B-UERE . o-dlERE, RATRER, REARER ., KERNEAE, FiE ZAY 70% T EEBOR T
MK F Kromasil Clgéiﬂgﬂ‘f (4.6 mmx 250 mm, 5 pm) ; MNH ZNE-0. 05% BEER , BEEEVEML ; ERRE 1.0 mL/min;
FEHR 30 °C; KM K 210, 257, 269, 320 nm, DL 3, 6'-"IFTEEIERERE N bR, THEHEAM 7 R B9 A XS R T,
MEHEAE, &R SMMAES HERNLEERRRL (r=0.999 1), FHMEEELER 96.93% ~ 100. 04% , RSD
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Simultaneous determination of eight constituents in Ningshen Dingzhi Pills
by QAMS

XU Wei
( Dongying Municipal Center for Food and Drug Inspection, Dongying 257091, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of polygalaxanthone I, 3, 6’-disinapoyl sucrose, lobetyolin, [3-
asarone, a-asarone, dehydrotumulosic acid, dehydropachymic acid and pachymic acid in Ningshen Dingzhi Pills
( Polygalae Radix, Codonopsis Radix, Acori tatarinowii Rhizoma, etc.). METHODS The analysis of 70% meth-
anol extract of this drug was performed on a 30 C thermostatic Kromasil C 5 column (4.6 mmx250 mm, 5 pm),
with the mobile phase comprising of acetonitrile=0. 05% phosphoric acid flowing at 1. 0 mL/min in a gradient elu-
tion manner, and the detection wavelengths were set at 210, 257, 269, 320 nm. 3, 6'-Disinapoyl sucrose was
used as an internal standard to calculate the relative correction factors of the other seven constituents, after which
the content determination was made. RESULTS  Eight constituents showed good linear relationships within their
own ranges (r=0.999 1), whose average recoveries were 96. 93% —100. 04% with the RSDs of 0. 59% —1. 44% .
The results obtained by QAMS approximated those obtained by external standard method. CONCLUSION  This
simple, accurate and reliable method can be used for the quality control of Ningshen Dingzhi Pills.
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THOE AR T (AT 2 SR (H
IO IR =) Y, RhEE, %S A8
L IRES 4 BRZY BN T R R 2 R ],
A &M, ZEoy ., WHSR, FLEHTH
AT HEBEER . R, BE . HUEGE SR E
FRAYY, Iy, BHIFT R bR R
TR, ARWD Kl o0 e P 5 0 sl i 2

— 0 Z2 V- 3 5 W A2 R e BR O AR
T P ASARERRY 1 Ry, R 2 o 22 TR
TE 1Y PRI Z2 K 52 B 22 b e 0 [ ip 5, AT A 4K
FECR S As , $EmRm g R e, iz
Trhef e 25 R B o dr b, B, AL
FH—M LV, L3, 6/-Z 7 T BERERER N
br, @ 5 EE Ol I, 5304, B-g¥
fif | o-diFEE, LA, KARER, KE
i 2 [B) AR R O AE A R, 0 7 b i AL P 45
SYEA R, DU S UE BT ST 3 00 AT AT PR RN
M,

1 #e

Waters 2695 B3R AH B35 ( 3EE Waters 24
Fl); MS104TS H T KF (Hi =t Mettler-Toledo 723
A]); KQ-250DE H#% M g vk as (B LA
IESABR AT, THEEIL (B9 ¢, L5
170902, 180201, 180403) W4 H J~ VPG #& MM il 24
(FEH) BmARAR, &l i I (111850-
201705, SHH 96.5% ) . 3, 6'-IF T M KL
(111848201604, & H & 96.7%). %% = iF
(111732-201607, & A & 100.0% ). B-40 ¢ fif
(112018-201601, 54 & 96. 8% ) XTI HE M A o [E
B2y K E W BE ; oA oE ik (2883-98-9, %
AL 98.0% ) XF M I A AR = B Y B A
FRAT; A5 (6754-16-1, A& 98.0% ) .
EEAREMR (77012-31-8, & 98.0% ) XFHE M
W H o a AR DR Y R A R A R IR B R
(29070-92-6, 5 HE 98.0% ) *f M504 [ b ¥ 4ifk
HEYIBHEA R SR EIEE; HAGR Ry o
Mrati,

2 HES&%R

2.1 &# %M Kromasil C @5 (4.6 mmx
250 mm, 5 pm); WENMLHE (A) -0.05% Wi
(B), BHEEVEME (0~13.0 min, 21.0% A; 13.0~
29.0 min, 21.0% ~ 43.0% A; 29.0 ~ 41.0 min,
43.0% ~ 72.0% A; 41.0 ~ 52.0 min, 72.0% ~
90.0% A; 52.0 ~60.0 min, 90.0% ~21.0% A);

0~22.0 min BJ7E 320 nm" > P T A6 35 75 ol R
I, 3, 6/-—JFFEEILEM, 22.0~29.0 min B 7E
269 nm" K KI5 S T, 29.0~41.0 min
BHZE 257 nm" P& RGN B-40 37 Bk . o219 i,
41.0~60. 0 min BF7E 210 nm" 7 K T HM 2 4 + 32
g, RERERR, REIR; ABURRE 1.0 mL/min;
FEIR 30 °C 5 #EFEE 10 pl,
2.2 BiRH &
2.2.1 XPRESRVEWR A ATRE SN IS B, 70% PR
A 9 & e 7 il BRI 1. 538 mg/mL, 3, 6'- 3%
TIREL M 2. 812 mg/mL, SESHAT 1. 754 mg/ml.,
B-ZHF Tt 4.332 mg/mL, o-Z ¥t 2. 158 mg/mL,
FEAFER 0.396 mg/mL, FEIKER 0.318 mg/mL,
REETR 0. 482 mg/mL B F, AR5 % B HUE & |
70% O A, BRAS (8% 0 B Uk BE 4 S R
76.9. 140.6, 87.7. 433.2, 107.9. 19.8. 15.9,
24.1 pg/mL)
2.2.2 HHAAAWR BULRIEE EOE A, R 8RR
2.0g, MAT0%HEL25 mL, %%, REFR, #
P 45 min, WA, 70% FPEEAME IR TR, B
5], g, ERELUEWE, HAE.
2.2.3 BAMEFERBW ARG R TZ, o
Sl S, AEWH . IR MBI,
e ©2.2.2" WUF A, BIfE.
2.3 FEFEXR
2.3.1 LB K& MOBOM R A
BAPEREAIAWGE &, 7F “2. 17 Tk &8 F okt
WMisE, S5RILE 1, mERTEL, £ R4S HAR
ERRERRIA R E, B EYRT 1.5, ik
W KT 3 500, BTG, KPR TLELRE
PERAT,
2.3.2 ERMEXRRFZLE W “2.2.17 TWRPEWR
Aih i, 70% H ST 25 A5 250 6 SRS
BWELRIER [ ~ VI, 78 “2.17 WOjEEMT
PEREINE . DA WROTT v B o B A bR (X)), U]
B Aets (V) #EATEIE, 53R WE 1, nJAI%
RO HERS FIE N etk R LA,
2.3.3 KEmEERE OREEME “2.2.17 WR X
HESRVAVR, #E “2.17 T 5 N HERE 6 Tk, I
Bl I, 3, 6/-23F TRERERERE . e Sk
T OB-AEmE . o-dioElE, RE TR, KERE
R . K% R & 1 AL RSD 43 91 A 0.89% . 0.73% .
0.77% . 0.59% . 0.65% . 1.14% . 1.19% . 1.07%,
T ARG B R AT,
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D. k3% 2 B A S E. A0 B T B PR AL A F. BRERZFBHPERE &
LOGmEHLETT 2. 3, 6/-ZSF FEESIEM 3. BSHUE 4. B-dirEmt 5. o4t 6. RELHER 7. REKRER 8. kKR

1. polygalaxanthone Il 2. 3, 6’-disinapoyl sucrose 3. lobetyolin 4. B-asarone 5. a-asarone 6. dehydrotumulosic acid

7. dehydropachymic acid 8. pachymic acid

1 &% HPLC &itE

Fig.1 HPLC chromatograms of various constituents

x1 BERALMEXR

Tab.1 Linear relationships of various constituents

% EYEYEE LTI/ (pg-mL™") r
328 7 L 7 TIT Y=8.316 1x10*X-830.9 7.690~192.2 0.999 1
3,6'-ZIF F AL Y=7.281 1x10*X+953. 4 14.06~351.5 0.999 2
ST Y=8.919 2x10*X-792. 2 8.770~219.2 0.999 5
-2~ ik Y=6.039 3x10*X-453. 8 21.66~541.5 0.999 3
-2 ik Y=1.151 1x10°X+985.2 10.79~269. 8 0.999 7
FA+ R Y=5.088 4x10*X-567. 1 1. 980~49. 50 0.999 1
EKEARER Y=3.487 3x10*X+151.2 1.590~39.75 0.999 3
KL Y=4.968 9x10*X+946. 6 2.410~60.25 0.999 6

2.3.4 HEEMRE  BUE-AUR (45 170902) ,
2 “2.2.27 IR P T 6 0 ik A R,
FE“2.17 TEREAE T IR, DA A a1
3, 6 -TIF LR IENE , ST B-A . o-
Mk, KA R, REIRER KSR A &
RSD 43 %M 1.11% . 1.06% , 1.10% . 0.97% .
1.02% . 1.72% . 1.83% . 1.66% , W% ik
HYERLS,

2.3.5 RoEtE BE s (S
170902) Ky, EIEFT 0, 2. 4,6, 12, 16 h 1¢
“2.17 WAARE S N HEREI e, A R A
3, O -V FEEEL R . ST B-AENE . a-
ik, KA LR . REIREER . IREETRIGE R R

RSD 4% %1 & 0.85% . 0.78% . 0.83% . 0.64% .
0.71% . 1.06% . 1.15% . 1.03% , 3 B % W 7€

16 hNFa &
2588

PERGE

2.3.6  AAERIBCRECER: BUS A B E A AL
(#t5 170902) iGt, WEACANN, K% FREL 6 17,
ey 1.0g, B THEHRMR T, K% AR
PRVAYR CGEEOUEAI 0. 849 mg/mL, 3, 6'-—3F T
WAL FEME 1,562 mg/mL, %S84 1. 097 mg/mL,
B-AHFfik 4. 619 mg/mL ., o-ZH>FE 1. 607 mg/mL.
FEA L5 0.301 mg/mlL, EEHRLSHR 0. 192 mg/ml,
RZEFR 0.368 mg/mL) 4% 1.0 mL, % “2.2.2” I
TorEdl MR, fE 2017 WEIERMT
PEREIE , TR R, g5, mEnlERll, 3, 6'-
TOFFIRLE . ST B-ANEEE . o-oE Rk
TR, REIREMR AR TR Y Inae [nl i3
(RSD) 4352 98.58% (1.17% ). 99.46% (0.97% ) .
97.98% ( 1.30%). 100.04% ( 0.69% ). 99.33%
(0.59%) . 97.66% (1.36%). 96.93% (1.44% ) .
97.84% (1.20% ).
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2.4 AASTRERFHAE O OKEWER “2.3.27 I
FERFRER [ ~ VIER, 78 “2.17 WEigasr

BEREIE, A3, 6'-TIF TR AR, TR
oAt 7 Pl RAHXTARZIE N 7, S52RILEE 2,

R2 BHROEMREETF

Tab.2 Relative correction factors of various constituents

ARG TE P (KR 3,6"- I T BERETERE )

2 AR

T2 35 L ] 1 S B-ZH - i -2 i FA LR EARER RER

Vi 1.147 8 1.243 2 0.830 7 1.596 0 0.695 8 0.476 1 0.684 5

\Y 1.179 4 1.261 8 0.841 1 1.6117 0.720 4 0.481 3 0. 689 2

v 1.156 9 1.243 9 0.839 1 1.598 9 0.705 4 0.484 2 0.6859

I 1.113 4 1.220 4 0.821 6 1.605 3 0.683 3 0.478 8 0.693 9

I 1.1455 1.208 5 0.827 6 1.548 5 0.700 0 0.477 4 0.674 5

I 1.142 4 1.2290 0.830 1 1.587 17 0. 698 9 0.479 4 0.684 2

XM 1.147 6 1.234 5 0.8317 1.591 4 0.700 7 0.479 5 0. 685 4
RSD/% 1.86 1.54 0. 88 1.41 1.74 0. 60 0.93

2.5 @AMEEER B “2.2.17 WOR XA
W, fE “2.17 Wi AR SRR e, F %
Waters 2695, LC-2010 /& % W A0 4 3% 1%, L K&

Kromasil C ;. Shim-pack C,,. ODS-C, &3 #: X} 4
XFRIE B TR, 45 R ILR 3, Al I

B,

®3I FEMLEE, BIEEXNENKRERFHZM

Tab.3 Effects of different instruments and columns on relative correction factors

AEXF A IE K 7 (AR 3,6"- 3¢ FRESLERE)

B G SRR SR pAITEE o AITRE  RALEM | FAREm 0

Waters 2695 Kromasil C g 1.146 6 1.256 3 0.838 6 1.590 4 0.686 9 0.480 0 0.675 8

Shim-pack Cig 1.157 9 1.269 1 0.8350 1.593 7 0.711 5 0.479 3 0.679 6

ODS-C 5 1.148 3 1.230 4 0.8417 1. 608 9 0.7127 0.478 5 0.680 2

LC-2010 Kromasil C g 1.129 5 1.237 1 0.833 5 1.588 3 0. 696 4 0.467 5 0.679 0

Shim-pack Cg 1. 150 2 1.2159 0.826 4 1.557 4 0.701 5 0.478 3 0.688 5

ODS-C g 1.137 4 1.221 6 0.840 8 1.572 6 0.689 1 0.490 6 0.686 7

SEYAE — 1.1450 1.238 4 0.836 0 1.5852 0.699 7 0.479 0 0.681 6
RSD/% — 0. 88 1. 66 0. 68 1.13 1.56 1.53 0.72

2.6 &bz L3, 6 - FREILEERE A R AR B (E, 450 0L 3R 4, ] A Jo i i

b, BEHA 7 RORAE “2.57 WAL, Gk

AR

R4 BRSEXNREE

Tab.4 Relative retention values of various constituents

AR R EAME (R 3, 6'-ZIF T IEIEREM)

h& > = - — By, Sy
i G EEONEI Rl pAIEHE o dIER  EALEM  RAKEm IR
Waters 2695 Kromasil C g 0.860 7 1.348 4 1.772 2 1.985 1 2.246 8 2.3897 2.593 4
Shim-pack C 4 0.856 1 1.329 4 1.764 9 1.951 6 2.2173 2.3175 2.5659
ODS-C 4 0.865 4 1.351 3 1.780 1 1.987 9 2.2511 2.411 6 2.630 5
LC-2010 Kromasil C g 0.854 9 1.3299 1.758 6 1.967 2 2.2207 2.3352 2.584 9
Shim-pack C 4 0.851 6 1.3213 1.7579 1.974 3 2.197 6 2.3217 2.548 8
ODS-C 4 0.874 9 1.3815 1.823 7 1.990 6 2.310 5 2.403 8 2.6312
FH(E — 0. 860 6 1.343 6 1.776 2 1.976 1 2.240 7 2.363 3 2.5925
RSD/% — 0.99 1.63 1.39 0.76 1.77 1.82 1.29
2.7 H&:ASAENME B3I HAALF (TN 3 itig
170902, 180201, 180403) &, % “2.2.2” T 3.1 #Mixmeic#dFE THEELPEENEZ,
TR AL W, TE “2. 17 TR BLEA AT BEER . nlfe, Az & al e 10k
HEREIE , A3k HAMR R A — 2P F S AlEZAR RSy, 3, 6'- " IF F L HERERH A b g

o, RIS, I 2 Bhor kP AS gk R o 4
X 2ZE (RAD) <2% .

FAGRIER Ty, BA REFRMZAORT | TUaR
SEAERT BRI AR | JFE R AT
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x5 ERNEENELER (mg/g, n=3)

Tab.5 Results of content determination of various constituents (mg/g, n=3)

. 3,6’-:%?%%%#& . 328 75 r e T _ WS HAT . B- 2~ Tk
SR SR —ZIFE: RAD/%  SMREE: —MZIFE RAD/%  Sbwik —WZIHE RAD/%
170902 1.572 0. 847 0. 836 0. 65 1.093 1. 065 1.30 4. 653 4.633 0.22
180201 1.423 0.725 0. 747 1.49 1.247 1.219 1. 14 4. 882 4. 840 0.43
180403 1.716 0.961 0.943 0.95 0.988 1. 004 0. 80 4.430 4. 489 0. 66
e _ uéﬁﬁeﬁﬁ _ fﬁi;‘%@ﬁ _ %"iﬁig@’i _ ﬁ&ﬂ‘iﬁz
SMRE—MZ L RAD/%  SMstk —IZIWE RAD/%  SMsik —ZIE RAD/%  AMsik —IZPF RAD/%
170902 1.618 1.636 0.55 0. 296 0.293 0.53 0. 194 0. 196 0.51 0. 365 0.359 0.83
180201 1. 855 1. 801 1. 48 0.254 0.259 0.97 0. 166 0. 160 1.84 0.316 0.325 1.40
180403 1.459 1.497 1.29 0. 340 0.333 1. 04 0. 220 0.217 0. 69 0.410 0.395 1. 86
BIIhRL, FESAEAM, EER ., R, A .

PRy, LA B-Al=r it | o212 Bk 55 95 % i ok 3
REEA T, R, FKRBREIR, Fat%
M2, LKEREmR . RETRAE =il 2 H 3 22 Ul
g7 WSHEAFMAR, @SR, 5SSk
HAHARMER . B, ARSCERESE ik 8 Al
SHERFEAR LT .
3.2 BHXBERE AT ELEFE ALKEHETH
fiszl 490 7006 LS00 509 FIEE LD 70% H
Pt Ay RO I 45 o O 25 AR BUCR e i s BT
REFHREC IR AR R B R BOSUR
ZRAKR, FEBBRAEMEGE, SOk, B5
THEEE] 30 mint 7 45 min'®* | 60 min'* |
RIREEE 45 . 60 min B £ BRI E ZE R AK,
B RALTHEI 30 min, HAHE, Bl
IR 70% HEESRE PR 45 min.
3.3 AFHMHEA ALRELE T MK
WK . FEE-0. 1% HER'™Y | Z-0. 1% F R |
ZNE-0. 1% BEER' " . ZH5-0. 05% B> 7 M i
YIRS, [FIBXH B TR ER R, B
FEONE-0. 05% BEIRVE MR BAH, # “2.17 Wi F Lk
A TR BE BRI
3.4 mREyEAREHN  CTHEEASEYIER
RTINS AR T B AR —E 25 R, DL B-E
ik FI oo-24 = Tk B BH X8, WTRE 5 25 864 BT 3 B4 7R R
[Pl SRSOHAAAE 22 A 06, BRI, Al ek ™
B R M = il . RIETTENE
4 it

ARSI T — I 22 PP [ B o 7 o i L
8 AL M B A, XA, WERR ., TSR, A
AR REARAG I A, Ry e s B i i il ) B A
AT Y 5 A
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