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Determination of Six Flavonoids in Extract of Diospyros Kaki Thunb. Leaves by QAMS

GUO Haibiao'?, DONG Fuyue!, LI Wenshan!, LI Chuyuan', WANG Deqin'"(.Institute of Modern Chinese
Medicine of Guangzhou Baiyun Mountain and Hutchison Whampoa Ltd., Guangzhou 510515, China; 2.Institute of Medicinal
Plant Development, Peking Union Medical College and Chinese Academy of Medical Sciences, Beijing 100193, China)

ABSTRACT: OBJECTIVE To develop a method of quantitative analysis of multi-components by single-marker(QAMS) for
simultaneous determination of six flavonoids in extract of Diospyros kaki Thunb. leaves. METHODS The Agilent Eclipse Plus Cis
column(250 mmx4.6 mm, 5 pm) was applied, the mobile phase was acetonitrile-0.1% phosphoric acid of gradient elution, the flow rate was
1.0 mL-min, the detection wavelength was 360 nm, the column temperature was 30 °C and the injection volume was 10 pL. Used
quercetin as a reference, the relative correction factors among the five flavonoids were detected by QAMS. The content of six index
components in extract of Diospyros kaki Thunb. leaves. was determined by external standard method and QAMS. The results obtained from
two different methods were compared, verified the practicability and stability of QAMS. RESULTS The QAMS was established and used
to determine the six flavonoids in the extract of Diospyros kaki Thunb. leaves. The results showed that the relative correction factors had
good system applicability and reproducibility, and there was no significant difference between method QAMS and external standard method.
CONCLUSION The established QAMS method for simultaneous determination of six flavonoids in extract of Diospyros kaki Thunb.
leaves is simple, accurate, reproducible and feasible to quantify multiple components in extract of Diospyros kaki Thunb. leaves.
KEYWORDS: extract of Diospyros kaki Thunb. leaves; QAMS; quercetin; hyperoside; isoquercitrin; quercitrin; myricetin;
kaempferol
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Thermo A H]); ikt Agilent Eclipse Plus Cis
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Fig. 1 HPLC chromatograms

A-mixed standard solution; B-sample solution; 1-hyperoside;
2—-isoquercitrin; 3—quercitrin; 4—myricetin; 5—quercetin; 6—kaempferol.
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Tab. 1 Regression equations, correlation coefficients, linear

ranges and limits of detection, limits of quantification of 6
components

T e R LPER/ LoD/ LOQ/
mgmL! pgke! pgke!

SBEE y=1897.342x+8.593  0.9995 0.0325~32464 2.5 8.7
ST )=2214358x+5334  0.9995 0.0284~2.8368 2.1 79

WA )=1665.189x+7.934  0.9994 0.0313~3.1280 1.9 55
Wit =3 048.915x+0.068  0.999 8 0.0333~3.3328 1.6 53
MR =4 027.466x+9.429  0.9997 0.0304~3.0368 2.9 9.7
INZEHy y=3 865.650x+11.858 0.9960 0.0319~3.1920 23 8.5
242 UEPKEE AL B PR B A S

WAL H16P006-1), 1E “2.37 W% 4 T ik
SEUERE 6 WK, ICRA kT . S M.
Wt E . W . AR, H RSD 45
4 0.23%, 0.18%, 0.35%, 1.54%, 0.63%, 0.60%,
TG 5 B R AT .
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GE, ORE BT . ST W, iR .
Wit R Ay A, IR A R
VAR TR) 33 21.897 6,23.355 3,
34.118 7, 3.486 8, 29.814 1, 14.398 1 mg-g ™!, RSD
UK 0.98%, 0.56%, 0.95%, 1.51%, 1.39%,

1.16%, RUIZ kM EEE R
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6, 8, 10, 12, 24 hik “2.3” Wi N Oi%50k4T
WME . SRR, G2 SMH . M.
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0.53%, 0.20%, 0.36%, 1.56%, 0.65%, 0.92%,
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Tab. 2 Results of recovery tests(n=6)

o Aﬁuﬁﬁ Xt BEA, ‘ HIEES g, PR rspy
Fit/mg  MAf/mg  SiE/mg % W% %
1.1259 12167 23183 98.00
& 11149 12167 23627 1025
2 1150 1 12167 23304 9701 |0 a3
Be  1.0622 12167 23059 1022 : :
# 10819 12167 23108  101.0

1.136 9 12167 23756  101.1

. L7119 1.734 6 3.408 3 97.80

516951 1.734 6 34306 1005
Wt 17486 1.734 6 3.480 3 9983 001 181
B 16149 1.734 6 33176 98.16 : :
¥ 16450 1.734 6 33971  101.1

1.728 6 1.734 6 35192 1033

1.750 9 1.692 8 34555  100.0
W 17338 1.692 8 3.409 2 98.97

1.788 5 1.692 8 3.5453  103.8
% 1.6517 1.692 8 33162 9333 10008 188
16825 1.692 8 33802 1009

1.768 0 1.692 8 34340 98.42

0.176 7  0.1853 03680  103.1
B 01750 0.1853 0.356 1 97.75

0.180 5 0.1853 03715 1035
1 0.1667  0.1853 0.350 5 997 10008 242
01698 0.1853 03630 1043

0.178 5 0.1853 03626 99.35

15415 15194 3.0710 1007
W 15264 15194 3.0194 98.26

15746 15194 3.1181 1019
B 1.4542 15194 2.9489 o838 03 140
14813 15194 2.992 8 99.48

1.556 5 15194 3.041 0 97.70

0.742'5 0.758 4 1.486 2 98.06
0y 07352 07584 15123 102.6
s 07584 07584 15234 100.7
07004 07584 14545 9943 10051191
B 07135 0.758 4 1.463 1 98.84

07497  0.758 4 15337 1033
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VWL, Sy BITERE 10 uL, WA 4 22061 . St R 1T
WA . R MR LB, L
W R AN, WRAEA firr Wi X Al (Wi X
AYCEEA Wi BRI, A R PR G 06 T
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(R T ARO1O DI R AR, s
H&2H (ml) . S (m2) . W m3).
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Tab.3 Calculation results of relative correction factor

RN Sim Sim2 Jim3 Jima Jims

1 04853 05550 04265 07568  0.9665
2 04843 05481 04294 07590  0.9603
3 04862 05575 04264 07597 09720
4 04749 05439 04185 07734  0.9607
5 04756 05534 04182 07771 0.964 1
6 04718 05494 04142 07872  0.9599
7 04764 05589 04143 07893 09426

FEME 04792 0.5523 0.4211 0.771 8 0.960 9

RSD/%  1.13 0.91 1.38 1.63 0.88

2.5 FHXTRCIE TR AR 48

2.5.1  A[RIETER R T K A5 e
OISR 2 FhAS [ i ) e RO AH A Agilent
1260 F1 Thermo UltiMate 3000, L) K 5 FAR[A] i
@Agilent Eclipse Plus C15(250 mmx4.6 mm, 5 pum),
@Agilent Eclipse XDB-C15(250 mmx4.6 mm, 5 um),
@ Agilent Extend-C;3(250 mmx4.6 mm, 5 um),
@Waters Symmetry C15(250 mmx4.6 mm, 5 um),
(B Waters XBridge-C15(250 mmx4.6 mm, 5 um)Xf£%-FF
I RS AR E PR T AR50 o 45 2R s 4 22K
SEEETT . M . R L IR S AR
T Z [ AR X A5 E PR FFEAS TR A A28 4 3 AT T
FIME R4S, RSD 7F 1.37%~2.84%, #FH LibA
[F] P ASC 388 00 3 AR XA LE PR TG A W s, 235 2R
W 4,

T4 TR AR X AR A IE F T
Tab. 4 Effects of different instruments and columns on
relative correction factor
e oL Simi Sim2 Sims Jims Sims
i@ 04792 05523 04211 07718  0.9609
A D 04633 05447 04058 07560 0.9536
fzgélz)em @G 04613 05680 04043 07802  0.9680
@ 04696 05390 04074 07662 0.959 7
itE® 04753 05590 04112 07687 09522
istE® 04824 05668 04214 07203 09793
Thermo CEFED 04910 05890 04360 07434 09923
UltiMate i@ 04865 05861 04232 07286 09873
3000 @@ 04767 05578 04188 07243 09783
fitE® 04801 0.5722 04196 0.7288 0.9759

41 04765 0.5628 04169 0.7488 0.9707
RSD/% 1.90 2.75 222 2.84 1.37

2.5.2 N [RIRE A XA TE R sz e R
Agilent 1260 =530 AH (A% RS0 F Agilent Eclipse
Plus Cis (4354, % 7 AR 28, 30, 32 C)
XEAHRT R IE P15 e, 45 SR 4 22 BkT .
1. M. MR . LA E R BE
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351K 0.479 3, 0.554 6, 0.4229, 0.773 5, 0.961 1;
RSD 4354 0.49%, 0.35%, 0.43%, 0.56%, 0.22%.
A IR AR XA 1 PRI I 2 P i
2.53  ASTR) O AR IE PRSI R
Agilent 1260 5 %0 W #H {6 3% R 48 Fl Agilent
EclipsePlus Cis 5 HE, 48 T AR # (0.9, 1.0,
1.1 L-min~ ") XF A XA IE AR, 45 5 4 228k
T S W BRI A AL
1E T4 5504 0.479 6, 0.5529, 0.421 2,
0.772 3,0.961 7;RSD 435114 0.74%,0.53%,0.72%,
0.84%, 0.42%. 2T A XS A2 1E ¥ JC B 3%
PERZI
2.6 A5 FEIN A3 R I E 6

I R A A3 B B ) ] DA 73 3000 B 4 A € 3 0
AT AL, BILLAS A DU ok o3 1) €0 1 0 S5 B2 25 19
ARG B8 B [0 LA e e U DA B 3R S0
TR R A [ A5 S T & 228k . =
MR AT . M AR L LS Y £ T A AR X
TREERTE], 2503 S,
=5 AE QS E AR AR A R R R

Tab. 5 Effects of different instruments and columns on
relative retention time

NE I N2 fﬁﬁﬁ%ﬁlﬂ
GLBRIT ST M iR R
@D 06381 06558 07549 0.8296 1.1083
i@ 06373 06559 07577 08340 1.1094
?f;:)em ERAE® 05887  0.6064 07070 07799 11261
i@ 06314 06443 07482 0.8219 1.1076
fiEHG 06227 06385 07359 08194 1.1041

i@ 06143 06311 07262 07998 1.1167
EIEHQ 06027 06192 07138 07935  1.1197
Thermo
UltiMate Bi5H® 05903  0.6072  0.7045 0.7782 1.1310
3000 ki@ 06044 06251 07220 07965 1.1166
G 06017 06189 07113 07874 11159
A 0.6120 0.6302 0.7282 0.8040 1.1155
RSD/% 2.86 2.73 2.60 243 0.73

2.7  QAMS ¥ HAMREI E 45 R R

S AARRHCR RSBy, e “2.27
TR AN A, 237 WU Ak
HEATINAE , A BRH QAMS 32 Fl MR i XA i
R 6 MPETERZE RS T B w0 E (B R AR R
BT ) 45 R Wk 6,455 s, QAMS
FAMRE RS R BEEZES, MR 2E<5%,
FWIE ST 1 QAMS L EA RAFWATEEE, /T
FRfE AR I A o
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F 6 QAMS 5 ESM #% 4 2 Il & 4 R 0 L 5 (n=2)

Tab. 6 Comparison of content determination results between QAMS and ESM(n=2)

. G ki SR Hi B 1 Ttz BN
e M —— A — A — A = A — A
mggI%%&HmMy AXF AR QAMS/ MR AMRE QAMS/ X SRRk QAMS/  AEXF SRR/ QAMS/ AN fi
mgg! mgg fi2%/% mgg! mgg %% mgg! mgg /% mgg! mgg /% mgg! mgg %%
H16P006-1 30.107 21.991 21.786 —0.93 23.435 23364 —030 34.196 33.700 -1.45 3452 3371 233 14502 14.602 0.69
H16P006-2 27.007 21.031 20.825 -0.98 20.759 20.700 —0.29 30.411 29976 -1.43 3.149 3.075 —235 13.043 13.137 0.72
H16P006-3 29.803 21.541 21.328 -0.98 23933 23.853 —0.33 35.183 34.651 -1.51 3431 3352 230 14.134 14224 0.64
K17P008-1 12.939 17.577 17.406 —0.97 44364 44228 —031 44.151 43505 -1.46 1.697 1.657 —2.33 16.091 16.201 0.68
K17P009-2 13.794 16.182 16.027 -0.95 39.206 39.098 —0.27 40.206 39.602 -1.50 1.441 1.409 —2.23 17.823 17.949 0.70
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