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Determination of six components in Ilex kudingcha with quantitative analysis of
multi-components by single marker
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Abstract: Objective To establish a quantitative analysis of multi-components by single marker (QAMS) for the simultaneous
determination of six components in /lex kudingcha by HPLC. Methods The purity of kaempferol-3-O-B-D-rutanoside,
isorhamnetin-3-0O-B-D-rutanoside, kudinoside C, kudinoside A, kudinoside E, and kudinoside D was determined by HPLC-MS in test
sample taking kudinoside C as internal standard, relative correction factors of the other five compounds were determined, and their
contents were calculated. At the same time, the contents of these six components were determined by external standard method (ESM),
and the difference between ESM and QAMS was compared to verify the feasibility and accuracy of QAMS method. Results There
was no significant difference of the six components’ contents calculated between QAMS method and ESM method. Conclusion It is
convenient, feasible, and accurate to measure the content of six components in /. kudingcha by QASM method.
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BEALXHEREATEEY S T RELT Il
kudingcha C. J. Tseng [f] T 250,

X B 25 Y -3-0-B-D-2E T AT . S Bl A -
3-O-B-D-2EFHHFT 05 T A2 C i TAF S AL
WA B O AT D S E A d G
P T IRATT T0% LI, R RKE RS, 53l
FHESIR CWE ZKMIANE T R T2 GE T REAE G
R FIEREE, T8 Cog HEORE AT 2 im0 43
BARL Y, ML RS T B E N A -
3-O-B-D-25AHE . A E-3-0B-D-F 0. o T
AEFRFFC. W TAHB A, W TAHEBTE. T
KA D), 4 HPLC WM &/ HU KT 98%:
AAEBAK, . RS GG, AT A Tat.
2 HEE4%R
2.1 FHEFER
210 &M B Cg G FE (250 mm X 4.6
mm, 5 pum); WEMHAN NG (A 7K (B), —Jokh
JEVEMHE: 0~15 min, 15% A; 15~65 min, 15%~42%
A, FEHE 35 °Cs RIYE K 210 nm;  HEFEE 20 L.
2.1.2 R &M CRHAE PR, B R
250 C, EEHEFTAAS, HAWEN 0.75 L/min,
W% H s 4.0 kV, BEBIH 125 V.

2.1.3 XIS IECH] SRR A -3-0-B-
D-ZEFHE . AR -3-0-B-D- 25/ W T4
HET C. W IAFEH A W ITAHEHE.
TAT R DR IE R, RS e,

FORFIRE AT 156+ 20, 970, 188, 866+ 220
ng/mL VR RS, AR ORAT -

2.1.4 PRSI AIECE]  REERRE 1.0 g TR
XHFHAMHMAR G 60 BHIfD, R HE S 50 mL &
b, A 70% CREIE R, OEASRE 1 h, 0 70%
LRI, 5, 0.45 um JEEET, EI43.
2.1.5 PG RS g R IA ARy HPLC %
BB 1) & 6 5 560 FE ot D O B B T 20T
7E HPLC-MS 1% &l b il i rp oo 2 i, B
B U o) HE S M ) T T —

30 35 40 45 SIO SIS 6IO 6IS
t/min

11U -3-0-B-D-25FWHTT 2-5¢ A 3-3-0-B-D- 25 HiF 1T

3 TAHREITC 40 TAHFRITA S0 TAHETE

61 T A HFEI D

1-kaempferol-3-O-B-D-rutinoside

3-kudinoside C  4-kudinoside A 5-kudinoside E  6-kudinoside D

2-isorhamnetin-3-O-B-D-rutanoside

1 ETHEEZEHR (A) MREEMEM (B) # HPLC Bl
Fig. 1 HPLC of I kudingcha sample (A) and reference
substances (B)
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Fe “2.01.17 BRI ETE A TS, DO R Sk
FE RO U AR IEAT 2 VE RN, 433110 258 -3-0-B-D-
LEFBH . R 3-0-p-D-EFHE . W T AR
o wTAHERA BTATEHE & I14F
A D [RIH R SR . Wk 1.
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Table 1 Linear relationships and range of six components

% Ay LEMEE I pg r
I ZS16)-3-0-B-D- A 4T Y=2.5X10% X—200 558 0.15~ 4.69 0.999 5
SERAEE-3-0-B-D-EFHTF Y=12X10°X—12923 0.02~ 0.60 0.999 6
CHES-E=5:0 Y=4.7X10" X—161 831 0.97~29.10 0.999 7
A HLZT A Y=43X10° X—29 875 0.19~ 5.64 0.999 6
T AHLHE Y=2.4X10° X—40 677 0.87~26.00 0.999 5
W AHLHD Y=2.5X10° X+27 152 0.22~ 6.60 0.999 7
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2.1.7  REHRERE  REEIRICE T AR AT A
W20 pl, R 2117 WP ) (o nE AR Sk
FEe ik, &RER, IWEN-3-0-B-D-EFHiT. 7+
A2 -3-0-B-D- ST o T &AH S Cy W ]
AHEFA HTAHRTE N TASFEDIE
AR E T RSD 4390 0.32% 0.88%+ 1.06%-
0.67%- 0.70%- 0.76%, FHIA TV HA RUF PR

2.1.8 FamMhiRLe  ORSEWICE T A AT AN
W20 puL, ZMHIFE 0. 2. 4. 6. 164 24 h, %R L
REOTESARERE 20 uL, BT, iR W, 1
I -3-O-B-D-2EF T . T A -3-0-p-D-2E 7 h
. W TAHEF C WITAHFE A B T4
BAF E. W IAERE D EHAUY RSD 45k
1.90%. 2.25%. 1.69%. 2.06%. 1.07%. 2.62%, %
AR AR R G451 R 24 h NERE

2.1.9 EEMRE REEHHCE T RAT 6 1, %
“2.1.37 TUUNIEATHAE, TRM 2,117 TRt
TEAAFRERE 20 uL, 23 EIX 6 Fls . 4
BEIR, IIW-3-0-B-D-ZE L. Rl 2 %-3-
O-B-D-ZEAWET . W I AHBE C. W I AHEH
A, W TAHEIE. W TAHT ST D ZRTER
EOE R 0.50%- 0.27%- 3.10%- 0.67%- 4.18%-
1.47%, RSD 3514 2.36%- 2.33%- 2.79%- 2.48%.
2.22%- 2.02%, KYIARTTEELVERLT.

2.1.10  FEEDSCRREE RSB PRI I s T
AT 647, B 1.0 g, K I 1L 25 /y-3-0-B-D-
IR . RRAE3-0-B-D-EFRETF. T AW
BAF C. WIAHRE A, WIAHEETE. T
AP EAF D G SR 200 pL, 4% A AR
il A AT S, LA -3-0-B-D-2%
TR TR E3-0-B-D-EFHM. T AHLE
T C. W TAHRET A, 9 T AHRT E. 1 T&

BT D BRI 98.94%. 100.57%-
99.87%- 101.17%. 99.91%. 101.09%, RSD %}
M 1.51%. 1.40%. 1.76%- 1.37%. 1.41%. 1.36%.
22 EAMKRERF () BHE

220 fHEP S TRATFRT AR C
BAE, FESER e, BARSERE], Priliks
AR C (o AEAWARTFERIER T, 35t
LA -3-0-B-D-ZFH1F (1D 74 %E-3-0-p-D-
EERET (O, W ITAHFZTA (. i TAHSH
E (). & JAHEA D (D) M1 725k 473, 0.60.
0.91. 0.51. 0.58, RSD 7374 1.73%. 0.66%- 0.56%-
2.15%. 2.40%, W3 2.

F2 HTHREHEPHMSHASNS
Table 2 Relative correction factor of five other components
in llex kudingcha
HEFE R /UL /
ﬁ:/l fc/2 ﬁ:/a f;:/e J[c/d
5 4.59 2.59 091 053  0.60
10 4.68 2.57 0.91 0.50  0.58
15 4.74 2.60 0.91 050 0.57
20 4.74 2.60 092 051 057
25 4.80 2.62 0.91 0.51  0.56
30 4.81 2.61 092 051 057
FIME 4.73 2.60 0.91 0.51  0.58
RSD/% 1.73 0.66 056  2.15 240
2.2.2 PR OB E AL AT AR OR B I (]

Cruss k HFFINALSY, s XTI w ik, L4
1} -3-0-B-D- = F B« = W HR-3-0-B-D- 2= F i
. W TAHZE A WTAHSH E. N TAR
B D (K] rysr KN 0.63 0.65. 1.03. 1.12, 1.15,
RSD XK 0.65%- 0.63%- 0.50%. 0.03%- 0.02%,
W 3.

x3 BTHRELEDREM S MBI R E T E

Table 3 Relative retention time of five other components in llex kudingcha

HERE R /UL AEN o B I (1]

renn ren Vela Vele Feid

5 0.63 0.65 1.03 1.12 1.15

10 0.63 0.65 1.03 1.12 1.15
15 0.63 0.65 1.03 1.12 1.15
20 0.62 0.64 1.02 1.12 1.15
25 0.63 0.65 1.03 1.12 1.15
30 0.63 0.65 1.02 1.12 1.15
FI41E 0.63 0.65 1.03 1.12 1.15
RSD/% 0.65 0.63 0.50 0.03 0.02
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Table 4 Correction factors by different chromatographic columns

éljlzflz'ﬁ( éljétlz’{‘f fc/l fc/z fc/a fc/e fc/d
By LC-20A Byt Cug 4.74 2.63 0.90 0.50 0.59
Luna Cg 4.79 2.59 0.91 0.51 0.57

Diamonsil Cjg 4.68 2.58 0.90 0.52 0.56

A 4.74 2.60 0.90 0.51 0.57
RSD/% 1.16 1.02 0.64 1.96 2.66

%5 TAGEETEEERN

Table S Chromatographic peak positions by different chromatographic columns

LERENS B o Fen Tefa Tele Ferd
5 LC-20A Byt Cig 0.62 0.65 1.03 1.12 1.15
Luna C,g 0.65 0.66 1.05 1.15 1.13
Diamonsil Cyg 0.64 0.68 1.05 1.16 1.17
SERME 0.64 0.66 1.05 1.14 1.15
RSD/% 2.40 2.30 1.46 1.82 1.74
2.3 QAMS FASMRE (ESMD) BYEEE Mg, 205K QAMS Fl ESM X FE i) 6 Ak,

B 10 NS P2 HU R 038 T 20 &5 290 FE IPTETRES B & 6 RE/R, QAMS Al ESM
¥ “2.1.37 TR 7RI R A, RS i E AR B s [, 21 QAMS Rl LU T
PERSAR 20 pL, H “2.1.17 TR OIS &EIAT 3 TARKH T 6 Rk rill e .

F 6 QAMS 5 ESM MEFTHXLFHAM G 6 N HE
Table 6 Comparison of contents of six components in Ilex kudingcha by QAMS and ESM

WTEEEEC%  \AHR3-OP-D-ZEFNF/%  FREEI-OB-D-EBHT/% T ITXEEFAY% W AHEHEY% & XEEHD%

fik ESM QAMS ESM QAMS ESM QAMS ESM  QAMS ESM QAMS ESM
R 1 32 0.50 0.50 0.18 0.19 0.71 0.73 427 426 1.56 1.55
r 2 397 0.63 0.61 0.16 0.17 0.82 0.84 4.58 4.56 1.54 152
Hr 3 3.14 0.49 0.50 0.17 0.18 0.69 0.70 417 4.16 1.52 1.51
r 4 4.06 0.64 0.62 0.26 0.26 0.97 0.98 4.58 457 1.52 1.50
TR 5 3.10 049 0.50 0.18 0.18 0.73 0.73 4.08 4.08 1.51 149
J P 342 0.60 0.61 0.17 0.18 0.90 0.89 4.03 4.03 1.50 1.51
]2 3.08 0.50 0.51 0.20 0.19 0.85 0.87 4.50 449 1.53 1.52
K] 3.10 0.62 0.61 0.18 0.18 0.74 0.73 429 428 148 1.50
1 3.88 0.62 0.62 0.20 021 0.85 0.86 4.10 4.12 1.50 1.51

SO 2 3.69 0.53 0.55 0.24 0.23 0.77 0.78 451 451 1.56 1.57
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