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Simultaneous determination of six flavonoids in Naoxinqing Tablets by QAMS

SU Shi-yun,  GUO Hai-biao®, LI Chu-yuan, = WANG De-qin, LI Wen-shan, = ZHU Dong-hai
( Guangzhou Baiyun Mountain Hutchison Whampoa Traditional Chinese Medicine Co. , Ltd. , Guangzhou 510515, China)

ABSTRACT . AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of hyperoside, isoquercitrin, quercitrin, myricetin, quercetin and
kaempferol in Naoxinging Tablets (extract from the leaves of Diospyros kaki Thunb. ). METHODS The analysis
of methanol extract of this drug was performed on a 30 °C thermostatic Agilent Eclipse Plus C,4 column (250 mm x
4.6 mm, 5 pm) , with the mobile phase comprising of acetonitrile-0. 1% phosphoric acid flowing at 1. 0 mL/min in
a gradient elution manner, and the detection wavelength was set at 360 nm. With quercetin as an internal standard,
the relative correction factors of hyperoside, isoquercitrin, quercitrin, myricetin and kaempferol were calculated,
after which the content determination was made. RESULTS  Six flavonoids showed good linear relationships with-
in their own ranges (r=0.999 4), whose average recoveries were 99.59% - 101.16% with the RSDs of
1.28% - 2.54% . 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 Naoxinging Tab-
lets.
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SRS IR AR ELOC AR, TEHE SU P 1 B A4 i 1Y
B i v s 2 K 11 R i s N1 TR R
BOURITE R ARBOPE R BE . HRT, — I 2 Pk
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1 #h#
1.1 M  Agilent 1260 Infinity B0 AH 351X,

Bl B GI311C A Y oG . G1329B #U 3k #F 2%,
GI316A RIFEVEAS . G1315D U — 4 45 [ 51 K Il 45
(ZEEZHEAT) 5 ThermoUltiMate 3000 25508 HH
@ 3% 1, B & LPG-3400SDN 7 U 5t % . WPS-
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3000SL 7 3k #¢ #5 . TCC-3000RS 743 & 4 . DAD-
3000 AURGIN &5 (& EFEER KA H]) 5 JA3003 HLF
SHTRF (LRGSR T ) 5 SB25-12DTD i
PFvERs (TR Z AR AR A BR A ] .

1.2 Xz &2tk (4% MUST-16102605, &
HHEE99.76% ) . SEMit Rz (4L MUST-17051005,
A 99.74% ) . Witz (4iLS MUST-16120510,
S 99.19% ) . MR (4iLS MUST-17022504 ,
TAHEI8.31% ). MR (5 MUST-16111114,
TR 99.35% ) X SL I 7 AR 2 AR AE YR
FABRAT; InZm (dit5 110861201611, &4 &
95.5% ) RS b L 2 R e B ST e Al
MR OB EY (L5 H16P006-1, H16P006-2
H16P006-3) H) Mz ILFAHE EE I H 254 BRA 7l 42
fit, ZHE Mgl (S5 Tedia 7)) 5 HAthi] 1y
JarHral () INARZEEGRT) 5 AKCHBAtK

2 FAES4ER

2.1 &5 Agilent Eclipse Plus C, {035 #
(250 mm x4.6 mm, 5 pm); WM (A) -
0.1% #Wlg (B), BAEEVEMR (0 ~40 min, 7% ~
25% A; 40 ~ 60 min, 25% ~350% A); {KF &
1.0 mL/min; K 360 nm; 75 30 °C; #EkE
10 pL,

2.2 MBRIERFE MBS LNE .
Bt ME . R MR L LA IR
W, BT25 mLEifith, WEEERZRZIE, 875,
] o v B 435 0. 811 6, 0.709 2, 0.782 0,
0.8332, 0.759 2, 0.798 0 mg/mL [ XF H& 5 &
W, 4K % g B 5.0, 3.0, 2.0, 1.0, 0.5,
0.1 mL, #F25mL T, WEEAERZE, %
A1, Bfg,

2.3 BEXRERB AL HAH10 B, BREEAK,
WA, KS%FRIE 1 g, BT 50 mL HIEHIE T,
K% A 25 mL F s, % %€, FRa i, @75
(250 W, 45 kHz) 30 min, BUH, %, HEEA4MNE
WORR TR, $B5), b, WS, BITE.

2.4 MMEABREREE WRBAFETZ,
BT SEEU B B X IR S, #% “2.37 TR
Jrkiilg, B

2.5 FiEFHFXK

2.5.1 LREMRE HBOGRES . K FYEXT
PRI, 78 “2.17 TSI T HEREIE, 45
WRULE 1, mERTH, 6 Falisr kg o & i K i,
BF P Xk RECLE AR ) O B B[] b oA D AR Y (50, 3R]
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Fig.1 HPLC chromatograms of various constituents

2.5.2 LKMERRFEL FHEWH “2.27 WUH X
TSRV A 10 Wb, 16 “2.17 I3k 400 F dhke
W o DI RESH IR R B R AR A (X)), AR AR
PAsbr (V) dEATEIE, 5RWEE 1, IR s
S BB BN LR RAT

T1 JBFRSEMEXER

Tab.1 Linear relationships of various constituents

2.5.3 AEEERE W WOBCE — R T
(It C17A003) , #F “2.17 WA e 45T SEREM
FE 6K, MG 2tkiy . M. Wk, i
.M E . AW A RSD 43514 0.77% |
0.84% . 0.66% . 1.79% . 0.45% . 0.61% , =0
AN R AT
254 wEMKE  WEF—F&S (H5
C17A003), F “2.3” i F kAl 4% 6 (s
MRVAT, TE “2.17 WiEGE AT R E, A
Gkt . R MR ieER . MR R
125 /Wy & 4 & RSD 42 %k 1.51% . 1.38% .
1.44% . 1.81% . 1.13% . 1.26% , F£BZ ) hE
YR
2.5.5 FREMEIRKE R WOBRCR — Rt S v
(it C17A003), F 0, 2. 4, 6, 8, 10, 12,
24 h 7E “2.17 Tfa gk S50 I, IS 4 22 Bk
. M. M. iR Wk R . LS
I T AL RSD 43 %A 1.06% . 0.94% . 0.71% .
1.86% . 0.46% . 0.63% , FEA{LLHETE 24 h
MR T R 4F .
2.5.6  MAEECRIRE  HEERIRESARCAR
[F—#Eah (5 C17A003) £90.5 g, 46 i, i
ANEERRTIRSY, #9237 TR 7 Ak i %
W, 7 “2.17 TG S T aEREM e, TR ik
o R, Gtk . R W Bl
ESNE Y STy R G = N T g o )
100.51% . 100.26% . 100.16% . 99.59% . 100.28% .
100.25% , RSD 4 % A 1.61% . 1.47% . 1.45% .
2.54% . 1.28% . 1.70% .
2.6 ARrARERFE A B “2.27 T XA
ROV, TE 2017 TSR HERE 10 WL i
E, DM R A WER, THEIAD 5 R RS A R
ERTF SR 2,

R2 BHESHEMNKEERTF

Tab. 2 Relative correction factors of various constituents

2% [ ) 77 r LA g
Lok Y=1897.342X +8.593 0.9995 0.0325~1.6232
S Y=2214.358X+5.334 0.9995 0.0284~1.4184
i iz Y=1665.189X+7.934 0.9994 0.0313~1.5640
VAU Y=3048.915X+0.068 0.9998 0.0333 ~1.666 4
iz % Y=4027.466X +9.429 0.9997 0.0304~1.5184
1125 1y Y =3865.650X +11.858 0.9996 0.0319~1.5960

Sty S RWECR W R ILEE

1 0.4853  0.5550 0.4265 0.7568 0.9665

2 0.4843 0.5481 0.4294 0.7590 0.9603

3 0.4862 0.5575 0.4264 0.7597 0.9720

4 0.4749  0.5439 0.4185 0.7734  0.960 7

5 0.4756  0.5534 0.4182 0.7771 0.964 1

6 0.4718  0.5494  0.4142  0.7872  0.9599

7 0.4764  0.5589  0.4143  0.7893  0.9426

P 0.4792  0.5523  0.4211  0.7718  0.9609
RSD/% 113 0.91 1.38 1.63 0. 88
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2.7 WA R

271 RFALE. @R %% Aglent 1260,
Thermo UltiMate 3000 {4,7%{%, LI K Agilent Eclipse
Plus C;. Agilent Eclipse XDB-C . Agilent Extend-

Cps (OEFE (250 mm x 4.6 mm, 5 um) FPAHXHE IE
TRy, S5R IR 3, hRnTm, ANFEAE.
35 A 0 AH XA IE KT J8 B 52 R, RSD Ol
1.43% ~2.88%

®3 AREMLEE. BEEINENKIERFRZNT

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

{52 @ik PUTR AR : —
BLRTY ST Wi B IZUTES 2% M
Agilent 1260 Agilent Eclipse Plus C g 0.479 2 0.5523 0.421 1 0.771 8 0.960 9
Agilent Eclipse XDB-C g 0.463 3 0.544 7 0.405 8 0.756 0 0.953 6
Agilent Extend-C g 0.461 3 0.561 8 0.404 3 0.780 2 0.968 0
Thermo UltiMate 3000 Agilent Eclipse Plus C g 0.482 4 0. 566 8 0.421 4 0.720 3 0.979 3
Agilent Eclipse XDB-C 4 0.491 0 0.589 0 0.436 0 0.743 4 0.992 3
Agilent Extend-C,g 0.486 5 0.586 1 0.423 2 0.728 6 0.987 3
SEAAH 0.477 3 0. 566 8 0.418 6 0.750 1 0.973 6

RSD/% 2.35 2.87 2.59 2.88 1.43

2.7.2 KRR EEEAER 28, 30, 32 CXPAEXS MR

TR, SRR 4, HERATAL, ASEAETR A

KIEHFICH B2, RSD 47 0.22% ~0.56% .
F4 AEFERITEIRIERFHZN

Tab. 4 Effects of different column temperatures on relative

correction factors

. AHX A IE A
A
sEzZz It VKIS 3 N

28 0.476 5 0.5543  0.4221 0.7692 0.958 7

30 0.4792  0.5523 0.4211 0.7718 0.960 9

32 0.4823  0.5571 0.4254 0.7794 0.963 8
SEHME S 0.4793  0.5546  0.4229  0.7735 0.961 1

RSD/% 0.49 0.35 0.43 0.56 0.22

2.7.3 B E HREBES 0.9, 1.0,

L1 mL/min X AR AL IE I 5 20, 45 5R WK S,
I TTRN, AS [E) AR FRU L e X A XA T PR - JE ] (5

M , RSD 5 0.42% ~0.84% ,
x5 AEERREXHEITR E BT #0E
Tab.5 Effects of different volumetric flow rates on relative

correction factors

ENEb RV AAX A TE T
(mL-min~") @207 SHDZH WD BilE  ILEHD
0.9 0.4754 0.5496 0.4175 0.7646 0.9573
1.0 0.4792 0.5523 0.4211 0.7718 0.960 9
1.1 0.4841 0.5567 0.4249 0.7805 0.967 0
SEIE 0.4796 0.5529 0.4212 0.7723 0.961 7
RSD/% 0.74 0.53 0.72 0.84 0.42
2.8 Hamlmsytasa s B 2,37 Rt

ARV, 43R FH 2 RS SOr 3 Fp i A5
AR BRI ], g5 R UL R 6, R AT, ASFEAY
v B AT A X AR BB B[R] G B B2 g, RSD R
0.74% ~3.29% .

F6 AELEE. BIEAEITEXTR B B ER R
Tab. 6 Effects of differernt instruments and columns on relative retention time
[2) )
o . o _ *EX?G:‘:EELH#M : -
Sk SR M A e )
Agilent 1260 Agilent Eclipse Plus C, 0.638 1 0.655 8 0.754 9 0.829 6 1.108 3
Agilent Eclipse XDB-C 0.637 3 0.655 9 0.757 7 0.834 0 1.109 4
Agilent Extend-C g 0.588 7 0. 606 4 0.707 0 0.779 9 1.126 1
Thermo UltiMate 3000 Agilent Eclipse Plus C g 0.614 3 0.631 1 0.726 2 0.799 8 1.116 7
Agilent Eclipse XDB-C ¢ 0.602 7 0.619 2 0.713 8 0.793 5 1.1197
Agilent Extend-C g 0.590 3 0.607 2 0.704 5 0.778 2 1.1310
SEHE 0.6119 0.629 3 0.727 4 0.802 5 1.118 5
RSD/% 3.29 3.26 2.97 2.75 0.74
2.9 HesAmEalE 6 HLAEM, & “2.37 3 itig
WU kil s il , 78 “2.17 miagaai 3.1 enbikadF ARSIESRH DAD Al 28R

THEFENE , BRI 2 PEE MR R
A, Z5RWERT, HERAA, 2 ROk R4
TR ENER,
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®T BENEHENELER (mg/g)

Tab.7 Results of content determination of various constituents (mg/g)

s g 3%%%4 Emﬁﬁg mﬁﬁ _ %ﬁﬁ _ Amﬁm _
— ML AMEE —MEIEE AMEE —EIRE SMEE —WEIRE AMEE R AME:
C17A003 0.9542 1.547 0 1.538 7 2.366 7 2.372 4 3.228 4 3.111 6 0.120 4 0.104 9 1.201 5 1.213 1
C17A004 1.0912 1.5883  1.5642 2.5040 2.4855 3.2791 3.2141 0.1387 0.1354 1.4586  1.4568
D17A006 1.470 3 1.568 1 1.546 5 2.244 8 2.2318 2.894 4 2.842 2 0.152 5 0.1490 1.8313 1.829 6
E17A003 1.6379 1.407 9 1.390 2 2.063 7 2.053 2 2.668 9 2.622 8 0.1579 0.154 3 2.076 0 2.074 0
G17A001 1.682 4 1.322 2 1.306 3 1.804 5 1.796 1 2.567 6 2.5239 0.1350 0.1321 2.326 9 2.3239
G17A002 1.7820 1.219 8 1.206 3 1.674 7 1.667 7 2.419 1 2.379 1 0.143 1 0.1399 2.525 4 2.5219
Sk 264 . 365 nm, B TX 6 A 7E 360 nm I 1925-1928.
{tﬁl_ﬂ]ﬁ&jtﬂﬁqﬁ Tt/ , T HEIE BT, B (4]  Hhitetk, A 04, 858, % LT -MZITHh2 2
SR RET]. hRZ, 2012, 43(12) : 2525-2529.
TR, E&ﬁﬁf‘{/ﬁjﬁﬁ{m" Bk L I5] EELMER L. b NRIEHEZ I 2010 4T
3.2 BERGRIER B & ki dE O ARSZIE X R BUA (ST, dbEr. 2R B, 2010,
) (50% . 75% . 100% H ) . FH&E (15, 25, (6] 4 B, WRK, RER, S WL E L
35 mL) . HANE (20, 30, 40 min) PE1TELER, 2015 4F R pRg R AT LI ] R 2, 2017, 15 (12)
K20 mL FEEEE 7 30 min i, 4% AR UKL . -
Fi, HOHHEIE i 6 B A T e AR, ik
4 #Hig [ 8] JH#x, Twid, s W, % Wiokfbfals M2y By
ARSI VUM 2 AR, ST — I 2 Pk R s WIS 1]. ThEizh | 2014, 45(21) ; 3195-3203.
W2 WG Ol P A 22k . S . M A L9 W SO, 1 I, SR R SR 25 A B
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