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HE BHW: 23— 5350 F M 3 NIRRT RS HF CF 1 A hieifo 3 A bt 3rad
S, TR EAMMA AT, Fik: RASRRMEHE X 12 Cy &34 (4.6 mm X250 mm, 5 pm ),
ALIR 25 °C,ABNAA FEE —0.1% TER K&, ¥ M, ik 1.0 mL - min”', 40 5% ¥ 336 nm., A3 F &
FUANAY, 25 LE B hIF It e et BB T, L b s 4 b B dhded 7 A hie
FeysE, FW—0 2%, FERASMRENE G F et AP 3AFEREG RS E, i A5 0
FALZ )09 £ 5% , AR iE— M SRk AN T PR EAB A TAT R, ER: A—2&BECEA,HEeF]
5B pded AT AR ERF oA 4 1.315,1.022, — ZiFEniF 6o R P HEFEF T4
SFEH 0.75~751 mg-g ', AMHILF LS FRE N 1.24~7.56 mg- ¢, FF A hIcF a9 4L E A 1.03~
599 mg g, HAMFEMELERAREMREF, b TE TR R T H B e 1A fo it Lt
HFHT—N S5 A TIT, TR TR MG T ENH.
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Determination of three flavone C—-glycosides in the leaves of
Mallotus apelta by quantitative analysis of
multi-components by single marker
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Abstract Objective: To develop a method for the simultaneous determination of three flavone C—glycosides
(vicenin II , schaftoside and isoschaftoside ) in the leaves of Mallotus apelta ( Lour. ) Muell. Arg. by quantitative

analysis of multi-components by single—marker ( QAMS ) , and to verify accuracy and feasibility of the method.
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Methods: HPLC was performed on a C g analytical column (4. 6 mm x 250 mm, 5 pm ) at 25 °C with methanol

and 0. 1% acetic acid as the mobile phase with gradient elution. Vicenin Il was used as the internal reference
substance. The relative correlation factors ( RCFs ) of schaftoside and isoschaftoside to vicenin Il were determined.
The contents of these three flavone C—glycosides were determined by the external standard method ( ESM ) and
QAMS method. The QAMS method was validated through comparison of the results obtained by the two different
methods. Results: RCFs of schaftoside and isoschaftoside to vicenin Il were 1.315 and 1.022 respectively. The
content ranges of vicenin II , schaftoside and isoschaftoside by the QAMS method were 0.75-7.51 mg - g™, 1.24-
7.56 mg+ g and 1.03-5.99 mg- g , respectively. The two methods did not show significant difference in assay
results and the RCFs were reliable. Conclusion: The QAMS method for simultaneous determination of vicenin 1T,
schaftoside and isoschaftoside is feasible, accurate, and can be used to determine three flavone C—glycosides in the
leaves of M. apelta.

Keywords: Mallotus apelta; flavone C—glycosides; common structure of apigenin; vicenin Il ; schaftoside;

isoschaftoside ; quantitative analysis of multi—components by single-marker ( QAMS )
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PRI, Bk — i v 2 SO D7 AR s i 2 48 b
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P AR, AR T 258 3 S SRR AR T
53 QAMS [RIEIE f AT 74k
1 XFE5RH
L1
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T 70% W K S AR 1 mL S # A BV T 0.528
mg, F Z MFEIF 0.452 mg FIE 4G 0.476 mg HYIR
BT, RIS
212 BHASIEW BT M AR 2 1.0 g, K
BRI A B MA 70% P EEIK 20 mL, FR 6, AR
THRI 1.5 h, 750, 1 70% WPtk kb 2 0 2k 1 i, U
i BEEIETRZE 0.45 wm TFLUERE T, RIS .
2.2 kAt

A #%: Thermo Scientific UltiMate 3000 %Y =5 %% &
FH B, 3% 1 5 3% F : Agilent Eclipse XDB-C, 4 ( 4.6
mm x 250 mm, 5 wm) ; G HEECA ) -0.1% LR
TR (B), BB BEME (0~10 min, 20%A ; 10~50 min,
20%A — 80%A ; 50~51 min, 80%A — 20%A ) ; i ;
1.0 mL » min™", K00 3% K« 336 nm; HEikL: 25 °C ; #EAE
10 pL.

43 50 W BUIR A X BRI A TR A%
10 plL, 3% Fad i S R e, 45 5 LR 1. A
1A, 3 A B it 24 o0 At i 43 22 1) 43
RAf,

A/mAU
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150 | ' {
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50 1 |l
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_20 T T T T T T 1
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13 EAF T (vicenin 1) 2. SFEABILT (isoschaftoside ) 3. EHHFT
H ( schaftoside )
1 RAXRA(A)MEEMZM(B)HPLC Bi%E
Fig. 1 HPLC chromatograms of mixed reference substances( A ) and

50 t/min

leaves of Mallotus apelta( B )
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ZN L RRA), A RS 10 WL SEAT I 5, DL IR AR &

iR

(X)) MREARAR TR (Y ) MONAAR , i 26, 115
WA, e AT 1T S BT e A4tk
[l 7 AR 53 A
Y=10.39X+0.281 9
Y=11.13X+0.1642  r=0.999 7
Y=10.32X+0.019 8 r=0.999 5

VETL 2 3R 0.264~5.28 . 0.226~4.52 . 0.238~
4.76 g, RS AT R LTRSS B S N 5 0T AR
BERIFHEIEXR,
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6 d [FlHERE ISR AR 25 R & O 1T S5 2
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IR SR, SR TSR N33 me g,
RSD 4 1.9%; S E M A F X & 2R 4.09 mg- ¢,
RSD 4 2.1%; M FCH M FH & E R 320 mg g,
RSD 4 2.0%; Wiz ki E A 1 R
235 JNAERIBCRIES R 2 PR IEO IR e
H 11 16.8 mg, 5 Z A FEH 19.89 mg, E L1 15.9
mg, 5 [f]— 200 mL s, i 2 R e 0
FEM BB 2B, $150, RVASHR A 6T BE i 2085 o5 B
CESE(EL g E#H AR 331 mg, # 2
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99.5%, RSD 433128 2.9% .2.2% . 1.8%:
3 HEXKEREF( RCF ) FHEXT R & B 8 g9 E
3.1 FEILE AR R IE T

R “2.1.17 T IR AT B WR (AF 1 mL
P H AT 0.528 mg, S+ EMBFLH 0.452 mg, B
HBHETF 0.476 mg)0.5.1.2.3.5 F1 10 mL, 435 & 10
mL T, P EE R R 2B 58], 4% “2.27 IR
R SRR BT, LU S A 1T (S) ARNESY, it
AR B o3 S B AMFC AT A A FC T B AR RS 1E A7
SRR 1 HOARSIE R O,

fo CixA,
Jo= 5 X CoxA,

Kb A, HNSPERITL, C, NS PIRE, A,
RTFNZ AT i AR, C A REIZE 5y i BT

R T I 2 (8 AR T R, T R 2
T I0F7 3 A e R/ vy SR

C.xA,

C=fyi x SAS

A C ORI ALY i BREE , £ IR 2 1 1Y
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Tab.1 The relative correction factors of

isoschaftoside and schaftoside
FHXFHE IE A F- (relative correction factor )
S E T BT

(isoschaftoside ) ('schaftoside )

HEFEST 5
('sample No. )

1 1.034 1.312
2 1.021 1.323
3 1.012 1.302
4 1.023 1.331
5 1.031 1.313
6 1.012 1.311
I (mean ) 1.022 1.315
RSD/% 0.92 1.0

32 AIXIRE A F Ry BB 5

WRCTR 5 XoF J it 5 T, 4 031l %5 ¢ UltiMate 3000,
Agilent 1260 = &4 W AH 4 3% {2 1 Agilent Eclipse
XDB-C,q 34 (4.6 mm x 250 mm, 5 B m ) MK
Hypersil BDS-C, B3R (250 mm x 4.6 mm, 5 wm),
Phenomenex Synergi Polar—RP C,g {63543 ( 250 mm x 4.6

mm, 4 pm ) XA KIE 7B 520, 45 R Wk 2. 45

SR, A [ w5 RGBTSR AR AL IE

TIREEM .

x2 (FNARSERELERRK BIEENENEX K IEREF
Tab.2 Relative correction factors obtained by different

instruments and chromatographic columns

HIXHREIE R
e g (relative correction factor )
(‘instrument ) (column ) S T HC
(isoschaftoside ) ( schaftoside )

UltiMate  Agilent Eclipse XDB-C,y  1.022 1.315
3000 Hypersil BDS—Cys 1.044 1.398

Phenomenex Synergi C g 1.098 1.383
Agilent Agilent Eclipse XDB-C,,  1.073 1.359
1260 Hypersil BDS—Cy 1.052 1.382

Phenomenex Synergi C,s  1.102 1.374
PI{H (mean ) 1.065 1.368
RSD/% 3.2 2.9

3.3 TR IR IERY E AL

AH X PR B4 B [A] ( relative retention time ) & QAMS
PRI I TR T AR T
TE AT ity RERAS 2 A0 G T A o 3000 21 2 AR X B I )
R EE I, A5 5 ST R AT H AR X O 7 1 8]
(1) RSD 43511 1.9% 1 2.4%. 25 & WA X4 84 bk
() R S AR R /), AT LA T 5 A A5 I 2 73 € 15 e
MEL R 3,
x3 FNADEARE R GBEENERIHEXTRE b EE

Tab.3 Relative retention time obtained by different

instruments and chromatographic columns

AFX % i 1 1]

Ve (o P ( relative retention time )

(instrument ) ( column ) S T AT
(lisoschaftoside ) (schaftoside )

UltiMate Agilent Eclipse XDB-C 1.119 1.148

3000 Hypersil BDS-C 1.122 1.135

Phenomenex Synergi C;y  1.097 1.148

Agilent Agilent Eclipse XDB-C, 1.134 1.193

1260 Hypersil BDS-C 4 1.151 1.186

Phenomenex Synergi Cg 1.142 1.174

HJ{E (mean ) 1.128 1.164

RSD/% 1.9 2.4
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4 QAMS x5 ESM JllE & Rtk &

B 6 AN A5 1 s 2 M R i <2.1.27
TGS 7 3 il 2 At I 5 3 0K 28 TR BBt 3t T
W10 L, $% “2.27 TUT Ak S5 b I g T A
K ESM Fl QAMS ¥ 115 1 75 M 25 0 h 5 526 4E

&z 4 QAMS E5 ESM UER

TR MEATH & i, a5 R UL 4. R 2 A il
EH IR EMEER  FIXHRZE (HIXHREZE = (QAMS
THEAE —ESM 2 ) /ESM SZI{E % 100% ) 7E 1 42

ZAu

Bt 2 M SHEE (n=3)

Tab.4 Determination of two flavonoid glycosides in Mallotus apelta by QAMS and ESM

P I A SEMIEH & HFEH &
Hpe (vicenin Il content )/ (isoschaftoside content )/ MR ( schaftoside content ) AR IRZE
(Tot No.) (mg- g,, ) (mg- g" ) ( relative error )/ /(mg- g" ) ( relative error )/
t .
ot No % %
ESM ESM QAMS ESM QAMS

011987 1.88 141 1.45 2.84 1.11 1.14 2.70
011991 1.83 1.27 1.24 -2.36 1.06 1.03 -2.83
011993 7.51 7.61 7.56 -0.66 5.92 5.99 1.18
011995 522 5.54 5.59 0.90 4.44 4.32 -2.70
011996 0.75 1.40 1.43 2.14 1.02 1.04 1.96
011998 3.31 4.09 4.02 -1.71 3.21 3.14 -2.18

5 it
5.1 WirZRYIREE

P AE OC SCHRIR S, B L T BT 7
FE T HA BRI ORISR A6 1 254
T A 18 R 1 R R T 4
Bro EVHT, S AT I Ll H 2 R Al 11 B 2338 5 T
Gy B ARAS , AR HPLC 3 Ar oA X B o A e , o %
HAT B AR N NERS IR, 857 QAMS 5 & @
Tridie
5.2 RS EEAERHI E 45 S

48 2 Bl RO 3% R GE M 3 FPAS R
JE L 5 AR X 15 S R XS A2 T R R X A B (]
FYSEI | 235 5 S s FRE DU B3 P AR A I IR B R AT
) I, oL G DA A T (R B B[] P I8 Sl AR G0N,
AT DL 7 A D 4 3 € 150
5.3 QAMS ¥:15 ESM il & 25 510 Ho A

ARTFFERE QAMS I FH T 1175 24 4 v sl ik 17
WA BT, SR ESM AT QAMS 45 21 i & B
ZHT R ENZER, NEEIELSARE, 6 HEAH
SRR v 3 AN B A T 2o B AT —
()22 5, AT BEAZ 7 b AR S 52 i JIr 385, (R N5 1
QAMS M ELE S I QAMS T i - 2541 i 5 F

iR

MR AATHY o
54 /N2

QAMS I 1 I T2 il or & i e , AT fri i | vfie
B 1Y 2 AR SRR A A TP 2R R Hh 22 80
R (R ST o3 (Y B AR

S E 30k
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