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Simultaneous determination of eight constituents in Yangyin Zhenjing Tablets
by QAMS

SHEN Jing-lin',  DING Ying’
(1. Department of Pharmacy, Jiangxi Medical College, Shangrao 334000, China; 2. Medical Institute for Chemical Industry, Guangdong
Pharmaceutical University, Zhongshan 528458, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of methylophiopogonanone A, methylophiopogonanone B, catalpol,
dehydrotumulosic acid, dehydropachymic acid, pachymic acid, danshensu and tanshinone Il A in Yangyin Zhenjing
Tablets ( Ophiopogonis Radix, Rehmanniae Radix, Poria, etc.). METHODS The analysis of 70% methanol ex-
tract of this drug was performed on a 30 “C thermostatic Hypersil ODS-C gcolumn (4. 6 mmx250 mm, 5 pm) , with
the mobile phase comprising of acetonitrile=0. 1% phosphoric acid (B) flowing at 0. 8 mL./min in a gradient elution
manner, and the detection wavelengths were set at 210, 280, 296 nm. Tanshinone Il A was used as an internal
standard to calculate the relative correction factors of the other seven constituents, after which the content determi-
nation was made. RESULTS Eight constituents showed good linear relationships within their own ranges (r>
0.999 0), whose average recoveries were 96. 89% —100. 05% with the RSDs of 0. 60% —1. 34% . The results ob-
tained by QAMS approximated those obtained by external standard method. CONCLUSION This stable and reli-
able method can be used for the quality control of Yangyin Zhenjing Tablets.

KEY WORDS: Yangyin Zhenjing Tablets; chemical constituents; quantitative analysis of multi-components by

single-marker
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AL HOEEFR L MER, HH, SRR,
BYREE ROPHREIH, S A, HeZskhim
TRl WEBIRE I AR AL, AR R,
TP R BT A IR, X B AR R IR
BF K HE 5 | ) o 2 5 55 A I T T i i 25, (|
IRAT T AR A T A AR A] B R AT 5 A R
SCHR [5] WATERXT T BTBERR

T A A RO R SR R R R, B AR
bk, ALY S op 2 TR bR R R R
R A v 2 107 o s RS FE 5 T AL B Y SR
iR RE, B A, B RN, e
ML M IR FEBMERNIRN S, Lt
S AR, SR 2 Pk [ B 5 27 46
FEBOBERR A WAL A RN B, R, &
ATERR, RERER ., IKER ., IR, IS
I, W&AR, izdR it s%,

1 &

Waters 2695 %l & 0 AH (4354 (€ [E Waters
owl) 5 AL204 BUHL RSP (B Mettler-Toledo 2
A]) ; KQ-250E BB A PHHvERY (B A U
ARAF), FHEFR (BHHEO3 g, its
20170403 . 20170901, 20180101) I [ ¥ #k ¥ ZE B
BEHIZARRA T, FEEE (110808-201711) | FHZ:1
I, (110766-201721) X &S F A £ 5 25 5 G
SERFGTRE; AW LB EE A (74805-92-8) . H &
FR A FE B (74805-91-7) X BA I T 95
KEELRHEA RA R, K& LR (6754-16-1)
EAPREERR (77012-31-8) X MR 5 69 [ 7 5T 2% D14
EPRHCA R A IRER (29070-92-6) . FHEHR
(22681-72-7) XFH&GIE B FG i A YRH A R A
Hl, O EEAT; HAR A o At
2 HERE4ER
2.1 &it44  Hypersil ODS-C, (034 (4. 6 mmx
250 mm, 5 pm); WEIHHONE (A) -0. 1% 2
(B), BREYEM (0~ 15 min, 26.0% A; 15 ~
23 min, 26.0%—38.0% A; 23 ~31 min, 38.0% —
42.0% A; 31 ~49 min, 42.0% —77.0% A; 49 ~
63 min, 77.0%—85.0% A; 63 ~70 min, 85.0% —
26.0%A) ; 0~23 min BF7E 296 nm™® Pl £ T K 27
AL A, WEEA A S R B, 23~
49 min BF7E 210 nm" "™ P KRR | LA s
e, XAREmR, IKEM, 49 ~ 70 min B 7E
280 nm UK RIS E FASE, B
W 0.8 mL/min; FEVE 30 °C; #EFEE 10 pl,
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2.2.1 XTHRAATR RSP A H R BB A
HELZLA ZAmS W B, i, KA LsEmR, £
FRE R, IRER., S E ., P, XS
i, 70% H S A BT f vk BE 43 0.212, 0.196,
0.978. 0.534. 0.306, 0.622, 0.718, 1.294 mg/mL
FII A, A3 KRS B T B 2.5 mL B TR — 50 mL
T, 70% RS R 2R, T A
9 10.6, 9.8, 48.9, 26.7. 15.3, 31.1, 35.9,
64.7 peg/mL B, BIFS,

2.2.2 MEKAEER WO RS R, BRAREK, oF
RLANKY, TRAT, KSR 3.0 g, BT HEHEM
W, RSB 25 mL 70% HEE, FREfim, S
B (250 W, 40 kHz) 30 min, 8 T4MBE G4,
70% HBERN R UR R BT, $£5), 0.45 pm GALEE
Btk , ERELuEW, BNfS.

2.2.3  [IPERESNAWR  HE A I RAREI T AL T
ik, s A& EL g, RE . S
BIPERES:, # “2.2.27 TR ik, RIS,

2.3 FiEFER

2.3.1 RGEEHERE S EEEZLE BRI
“2.2.17 ~ “2.2.37 TUREE . KRR B
FEREWOE |, 76 “2.17 T3k 58T kR
B, BRI 1, mEINAL, £ R 5 A S g g
B EEY R T 1.5, BSIENCEE4 iR
fi%F 4 000,

2.3.2 LMEXRRFLE HEWRR “2.2.17 HF
WG i, 70% B S S R 6 A~ 20 % &k
IRV, 16 “2.17 W03 50T ghkem
FE o ARV B R AR bR (X)), MR A
AbR (YY) SEATENE, Z5H L 1, RIS R
H AEENEERR A,

2.3.3 REEEIRE O HU “2.2.17 TR XA
W, fE 2,17 TRk SRR AR E 6 ik, G
FACHILE B A, HIEX AT B, FE
BE, RALBER, RERER, KER. FHESER.
FF& 0 I, W m AL RSD 43 %1~ 1.15% . 1.09% .
0.70% . 0.89% . 0.95% . 0.84% . 0.76% . 0.57% ,
TR B R AT,

2.3.4 EEMKE  BFE—H# A 6, %
“2.2.27 TRk b AW, E <2.17 I
RS N UEREI A, IAS A A LR E I AL
RELA A mRE B, i, A LER, A
RERR , IRER ., FF2R . FIZE 1, SFA & RSD
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Fig.1 HPLC chromatograms of various constituents

x1 BRIEEXR
Tab.1 Linear relationships of various constituents
% ml )= 7 LML/ (pg-mL") r
2 4 F L A Y=7.435 3x10*X-685. 0 1.06~21.20 0.999 3
H R & — & - B B Y=4. 162 4x10*X+276.9 0.98~19. 60 0.999 1
T Y=1.381 1x10°X-968. 7 4.89~97. 80 0.999 7
AR Y=8.912 0x10*X-568. 6 2.67~53.40 0.999 3
REREMR Y=6.752 6x10*X+932.5 1.53~30. 60 0.999 2
RETR Y=8.626 9x10*X-775. 4 3.11~62.20 0.999 6
PHEE Y=1.116 0x10°X+605. 2 3.59~71.80 0.999 4
PHEE Y=1.404 9x10°X-258. 6 6.47~129. 40 0.999 1

A3 1.82% . 0.97% . 1.38% . 0.75% . 1.63% .
1.72% . 0.39% . 1.44% , F£WZFEERZERL
2.3.5 FEtils  WE - SE R, =R
TT0,2, 4,8, 12, 16 h7E “2.17 Wikt
THEREINSE , DA A H IR e A A A
A B, FERE, LA LR, RERER,
REWR, PSR, P, W m L RSD 43 58
1.17% . 1.19% . 0.66% . 0.89% . 0.90% . 0.87% .
1.74% | 0.59% , FKIAHWAE 16 h NERETE R4,

2.3.6  JnFERIGCRIREE B A A R R
(L5 20170403 ), B EHMEA, BFRL4nty, R4,
KPR 6 1y, B 1.5 g, BT HEHEH T,
KA HE S W (0. 137 mg/mL 2 4 B 5
Bl A, 0. 104 mg/mL H L & S 5 S #H B,
0.711 mg/mL #% . 0.339 mg/mL 2= & + 5 R .

0.231 mg/mL EEARER . 0.416 mg/mL IRZER |
0.479 mg/mL F}Z & | 0.994 mg/mL FFZ 0 11 )
% 1.0 mL, % “2.2.27 M0 N5k il a4k i
W, 7E <217 TS AR, TR ml
o, GER, AW A, PEELX AR
WA B, FEEE, RELHER, KEKRER, K%
M. FFSE. P2, BFE5meE Rk E (RSD)

A% 0k 98.08% (1.17%) . 96.89% ( 1.34%) .
99.03% (0.84%). 98.49% ( 1.14%). 97.91%
(1.25%) . 99.21% (1.06% ). 99.60% (0.83% ) .

100.05% (0.60% ) ,

2.4 AAATARGER A OREER “2.3.27 T

TRIERBOE R, 78 “2. 17 TG &0 F SERE

A, PSR bR, tHEHAL 7 Fhsisr i AH

MK IERF £, AXKf. == (WA) /
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(WA (W, AHAR AR, A, WAy SRR 2,
WETTR, W AR, AL NARIETIAR)
£2 BEESEMKRERT

Tab.2 Relative correction factors of various constituents

L - MBI
EATIEREN A TIEA ARRAME  FW  FALAm  FAREM | HER HEE
o6# 1.875 4 3.3830 1.003 6 1.586 1 2.074 5 1.6350 1.243 3
S5# 1.879 4 3.469 5 1.005 6 1.580 7 2.079 0 1.651 1 1.251 2
44 1.883 0 3.403 6 1.022 7 1.571 4 2.072 0 1.6199 1.258 5
34# 1.891 0 3.305 2 0.986 1 1.557 4 2.056 6 1.578 0 1.2377
24 1.908 4 3.3715 1.042 6 1.590 8 2.086 6 1.664 2 1.276 5
1# 1. 886 2 3.3770 1.012 6 1.574 1 2.078 5 1.622 7 1.255 4
S 1.887 2 3.3850 1.012 2 1.576 7 2.074 5 1.628 5 1.253 7
RSD/% 0.92 1.57 1. 89 0.75 0.49 1. 84 1. 08

2.5 AR ERTELEKE HEWHR UM Hypersil ODS-C s, Agilent Zorbax SB C s, Dia-
“2.2.17 BURXIGEIEWOEE, E “2.17 TIARE monsil C g (35X AR IE KT B9 5m, 4558 0L
ZMF PRI , %5 Waters 2695, LC-2010 (il 33, nl I JCH B E2m
*3 FEMLEE, BIEEIENRERFHZm
Tab.3 Effects of different instruments and columns on relative correction factors

AR IE A 7

\ -, -

fxa @it izgﬁ msf;g R RN RAREM R HBE

Waters 2695 Hypersil ODS-C 4 1.8819 3.386 1 1.028 4 1.573 8 2.078 6 1.620 8 1.252°5

Agilent Zorbax SB C 4 1.859 3 3.417 7 1.043 7 1.590 5 2.076 0 1.612 3 1.261 9

Diamonsil C g 1.863 7 3.3956 1.0219 1.589 6 2.0551 1.663 5 1.280 3

LC-2010 Hypersil ODS-C 4 1.865 2 3.367 3 0.996 4 1.575 1 2.083 3 1.659 1 1.274 6

Agilent Zorbax SB Cig 1.898 8 3.3959 1.040 8 1.5829 2.079 2 1.604 0 1.263 8

Diamonsil Cq 1.876 6 3.409 0 1.0255 1.560 4 2.0527 1.636 6 1.251 0

SFﬂ]{ﬁ — 1.874 2 3.3953 1.026 1 1.578 7 2.070 8 1.632 7 1.264 0
RSD/% — 0.79 0.52 1. 65 0.72 0. 64 1.51 0.92

2.6 @ikt DIPFSE L, MAAR, RITA  HET SNARROMEX R B, SR WK 4, ATRISTE
XFOR LS S HAD 7 RSO EA R B 3 BB,
x4 BHOERNRE
Tab.4 Relative retention values of various constituents

AR (R B {E

v 5 S : K

I it s R
Waters 2695 Hypersil ODS-C 4 0.3118 0.336 3 0.447 0 0.637 2 0.743 9 0.782 6 0.941 6
Agilent Zorbax SB C g 0.310 2 0.328 9 0.439 6 0.6311 0.741 5 0.780 4 0.935 2
Diamonsil C g 0.312 7 0.340 5 0.448 6 0.639 9 0.7453 0.796 9 0.943 7
LC-2010 Hypersil ODS-C 4 0.309 7 0.324 6 0.4419 0.634 3 0.740 7 0.779 8 0.9359
Agilent Zorbax SB C g 0.3126 0.3379 0.448 1 0.6415 0.748 2 0.786 7 0.942 8
Diamonsil Cq 0.308 4 0.329 1 0.442 9 0.634 6 0.741 4 0.772 1 0.9315
SEI{E — 0.3109 0.3329 0.444 7 0.636 4 0.743 5 0.783 1 0.938 5

RSD/% — 0.56 1. 87 0. 84 0. 61 0.39 1. 06 0.53

227 #HaecAzME W3 HAEF (S XEEMRZE (RAD) <2.0%.,

20170403, 20170901, 20180101 ), #% “2.2.2” 3 itig

W Akm Ul mid e, 7/ “2.17 T & 3.1 #HRASERANE&ES FaF RLBEHILEER
THAEIE , 3R MR A — 205 A T 50% . 709% FEE | BRSO X SR B AR
o, SERWES, JH2 MOrk B 2R, A2 A WU BRI A | H R A A T S B
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x5 BEHHESEENELER (mg/g, n=3)

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

I 2 A WS AR A W & — G5 5 9 B R

~ VIRTRS SR —IZITE RAD/% SR —MZIPE: RAD/% ShbRE: —MZIE RAD/%
20170403 0. 665 0.091 0. 088 1. 68 0. 068 0. 067 0.74 0.473 0.479 0. 63
20170901 0.570 0.103 0. 101 0.98 0.077 0.079 1.28 0.431 0.439 0.92
20180101 0.758 0.079 0. 081 1.25 0. 059 0.061 1.67 0. 490 0.472 1.87

o LA LER FAER TEm 5%

- AR RS RAD/%  AMsdk —IZIFEE RAD/%  AMriE —IZ3EE RAD/%  AMsik: —IZ1FEE RAD/%
20170403 0.227 0.221 1.34 0.152 0. 158 1.94 0.276 0.272 0.73 0.319 0.311 1.27
20170901 0. 245 0. 236 1. 87 0.171 0.177 1.72 0. 236 0. 240 0. 84 0.289 0.279 1.76
20180101 0. 206 0.210 0.96 0. 136 0. 138 0.73 0. 287 0. 281 1. 06 0. 363 0. 355 1.11

B, FelE, KA LR, KARER, IKEm®,. £t .
Z%£ IS0, GARBBCRNEN, WL '
70% B N VA F R T 50% HIEE (A bar (1] PRARSCHE AR ER L. ik ARIEAIE 1
% FFEm *Z%EX$§§1EE) iz (ﬂ%%ﬁ%ﬁy\ WRZy A ARE (PR RIS ) [S]. dbE. AR
N - ‘ A ; t :i;E;;;; AL, 1990 190.
FRAT) o A5, BETRBONE (BRI 1) sums, woo, 0, 4. IR WO 5
oo ) MmO OB w15, 3077 GofE R 8 [ 1], 7R f8 B 2 B 2% i, 2001, 18 (4)
45 min'®">) ORI 2 P T ILHREC 30, 45 min XF 279-280.
. , . . [3] 22, 5 B, WCESE JRUIELE A AT TR K IR
VAS NI A=A s P HH R
%ﬁiﬂ\ffmfi{ mﬁj" ffﬁ'fi%m 15 min SPROWHRL)). PEIZILT:, 2013, 8(2); 9495,
AR LI KRR, TR, TSI () g, o ow, s BB S 108
FREE R A il 7 T2 IR R e Lk A2, % B[ 17, BEPiEE, 2008, 29(5): 518-519.
& i, PFESHRBUS ASA G, AL RS (5] Gabems, dHely, BAEBL T D BTRLR O
IR0 PR A SRS P A AT T AT, W T0% ELI IHAURIZZACL, 2003, 20(6): 301302
L It 1 e . (6] XEZ, Kbk, H/ANT, % PZREREY (Q-Mark-
—%= :H: | =N | N
A7 30 min 1EH BRI aR R & T3 N er) : T R B BT [) ], P2, 2016, 47
3.2 REHAAR AT ARTLEEILHE T - (9): 14431457,
K. CHE-KS ) RIE 3 UE N RE , TS 7 L F W, WEH, % hAREGEYD (0
K. ZHE-KSE ) RBUG HRIAE ok, B 7] HEE, W %, SEEL S b RRGEY
FERH, (HIREER . Fo SRS (o e I A 46 marker) BF5E: FESIRBTO S BUEARERTE[ )]
G, PRI 5 4 R 2 W] 19 5 B R ERAE 1 o 2010, 47(9): 14551467
2= i o) e 1213 . (8] WKW, R, B, S ORI
AL, XEEET LJiE-0. 05% R 0 L- B2 3 BTG AR TT. PEZEAE, 2016, 51
0. 1% BEIR . Z5-0. 2% Wi IA R, ek, (8): 655-658.
15-0. 1% BERRAE A A [9] MEFRAME R 2. Pk \RICHEZ M. 2015 4 — ¥
4 i [S]. dbxmt. o EEZRH R, 2015: 76-77, 124-
125, 155-156, 240-241.

. g i 2 2 B ] 1 P e : ,

) "Ef’ g*ﬂﬁmﬁmiﬁﬁja‘mﬁtpmﬁﬁ (107 EREEE, Sk, TET, 4. HPLC MEUIE ¥ A

Jr iR BRI R R, — I ZPRER ] 2y PRI R S P A AR B[], P RSy R e 2 R

AR5 2 BIAEAE R N TE BR B L 56 2, 3 it il 2010, 16(1): 23-25.

SH 1 AR | IR S AR Sk S &2 b (1] BB HPLC W0 5 S I o 5 # b b i o dk (D).

AP, AR TR R B T e
12 RELFY, BT O3, i, . BRSO e ) s

)‘B W W N E’A‘m‘i‘h i Ijﬁ‘ e N

REK, gﬁﬁﬁ"‘ ™ ?’J %Um, Bi5 21 i AN S SO 6 RS (). o2

FHUTS ARSI e Ny — 0 22 D3k R B I A 5 B AR 22gutt 2012, 47(13): 1080-1083.

FR rh A L REET A, HRER A F R [13] % #&, AW, RHOW, 4. KR RP-HPLC BFR

B, fElE, KR LR, KERER, IRER . }
ZR.IZW N, KEAE, KWZITERE
5, PSSR S OMRIEIEIT , RO B R e
SR R A OO SR B ) BB S

MERZERNFE AR S =58 [1]. 252 F M,
2010, 45(4) : 494-497.
B, R RRORA T ik [ S S 2R K
PEFIRE W PER 0 & (0], BE25 4k, 2009, 28(10):
1345-1348.
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[15] B i, WhZRUE, $AMRER, 4% i ASORORH 6 R ik ] e [17]  S50Af, B, EX4E, % —WEZ Ik FE e 8
FHZ b 10 BOKEHA 4 BB ERE =), W5 FEMURL T 7 ROy A ()] KR EZY, 2016, 33
Hradeaks, 2015, 35(6): 991-996. (4): 241-244.

[16] %KMW, kB, &%, %, HPLC-ELSD ¥l % A [F] = (18]  Xakwe, Wl i, HAEW, 5. WP ®REE i
oz 2 4 PR RM AR SR 202 aE, AR AN FZE R L & AR 1], gy, 2012, 34
2016, 36(8): 1370-1376. (12): 2342-2347.

J\RRk Z S0 B HPLC 5 50 BIE # 32 K 7 A 43 M E

HMER, EREHE', FF£:, BaF', FHE, FHE
(1. PSR ELAFEE¥E, W §F 530001; 2. JEFELA¥H%), J°H 8T 530023)

WE. B @ /\IpEIR (CIREM . K&, JUR#ES) HPLC #88UEE, JHERE TR, FILEMR . Hik
B, AERY, LR, B, AMBIERNEE R, Ak %YW 70% F B EUE 15> BT R Phenomenex Gemini
C o TOTERE (250 mmx4.6 mm, 5 wm); FEHAHLNE-0. 1% BERL, VM, AR R 1 ml/ming AT 3K 245,
270 nm; FER 30 C, &R 10 HHERIE SRS TA 12 D HEE 1, AU R T 0.989, 7 Rl 47645 F i N 2ot ¢
BRI (r>0.999 0), FERINEERIZR 98. 5% ~103. 6% , RSD 0.92% ~1.7% , Z5if %7k, MEmnlsE, o
FHF /N Al A %) o e 4

KA. \BRIREOR; FREUEIE ; ke HPLC
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doi: 10. 3969/j.issn.1001-1528. 2019. 06. 007

Establishment of HPLC fingerprints of Bawei Longzuan Granules and determi-
nation of seven constituents

LU Min-ling',  QIN Jie-ping'*,  LUO Yu-dong®,  TAN Hong-sheng',  LIANG Zi-min',

GUO Hai-jiao'

(1. College of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530001, China; 2. Pharmaceutical Factory, Guangxi University of Chinese
Medicine, Nanning 530023, China)

ABSTRACT: AIM To establish the HPLC fingerprints of Bawei Longzuan Granules [ Toddalia asiatica Lam.
Kadsura coccinea (Lem.) A. C. Smith, Bauhinia championii ( Benth.) Benth., etc. ] and to determine the contents
of gallic acid, protocatechuic acid, sinomenine, salidroside, ( +) -catechin, hesperidin and psoralen.
METHODS The analysis of 70% methanol extract of this drug was performed on a 30 °C thermostatic Phenome-
nex Gemini C,; column (4.6 mmx250 mm, 5 pwm) , with the mobile phase comprising of acetonitrile=0. 1% phos-
phoric acid flowing at 1. 0 mL/min in a gradient elution manner, and the detection wavelengths were set at 245,
270 nm. RESULTS There were twelve common peaks in the fingerprints of ten batches of samples with the simi-

larities of more than 0.989. Seven constituents showed good linear relationships within their own ranges (r>

0.999 0), whose average recoveries were 98. 5% —103. 6% with the RSDs of 0. 92% —1. 7% . CONCLUSION

Wi EE. 2018-07-24
BB . JRHEE ST RITRBH (R AB16380186) 5 | P4 i ROt B 0 24 36l 5 B I oY S s. (T BHFRE (HE#
BHIF [2016] 6 zyfy201608) ; J PU Ak h 2 4R B Alifb 5 i /- T S SR80 = (CRESRIIE [2014] 6)
EEE . BEEER (1990—), %, BitA, W2l 5 EERIBIR . Tel: 15676119372, E-mail: 694027445@ qq.com
EEMEE. BIEW (1962—), &, #Z, WA, WFE P2 R EH P, Tel: 15177175610, E-mail: 594724071 @
qq.com
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