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Simultaneous determination of four chlorogenic acids and
four triterpene saponins in Radix Ilicis
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Abstract Objective: To establish an HPLC method for simultaneous determination of chlorogenic acid,
isochlorogenic acid A, isochlorogenic acid B, isochlorogenic acid C, ilexsaponin A, ilexsaponin B, ilexsaponin
B, and ilexgenin A in the roots of Ilex pubescens. Methods: HPLC separation was carried on an Inertsil ODS—4

C,s column (4. 6 mm X 250 mm, 5 pm ) with the mobile phase consisting of acetonitrile as mobile phase A and
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0.1% phosphoric acid as mobile phase B in a program of gradient elution. The flow rate was 1 mL * min™" and the

detection wavelengths were set at 327 nm for chlorogenic acids and 210 nm for saponins. Results: Under the above

conditions, the linear ranges of chlorogenic acid, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic acid

C, ilexsaponin B, , ilexsaponin A, , ilexsaponin B, and ilexgenin A were 1.25-12.5 pg*mL™,2.96-29.6 wg:mlL ™",

3-30 pg-mL™"',3.45-34.5 pg-mL"

', 13.05-130.5 pg* mL’

',32.4-324 pg-mlL ', 16.95-169.5 pg-mL™"',

72.8-728 wg - mL™", respectively. The average recoveries ( n=9 )Were above 95.0% with RSD values less than
3.0%. Contents of the analytes in the samples were 0.13-0.15 mg- g ', 0. 23 0.27 mg+g"',0.31-0.37 mg* g,
0.27-0.28 mg- g, 1.24-1.65 mg-g',2.42-2.86 mg+ g ',2.18-2.81 mg- g, 8.29-10.44 mg* g, respectively.

Conclusion: The established method was applicable in the determination of chlorogenic acids and saponins in

Radix Ilicis Pubescentis.

Keywords: /llex pubescens; chlorogenic acid; isochlorogenic acid; ilexsaponin; ilexgenin A chlorogenic acids;

saponins; assay
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Fig. 1 HPLC chromatograms of reference substances( A ) and sample
of Radix Ilicis Pubescentis ( B )
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Tab.2 Regression equation, correlation coefficient ( 7 ), linear range, LOD and LOQ
69 Canalytes) @9377@ ' LR ( lineaj range )/ KRR ( LOP ) EERR ( LOIQ )/
( regression equation ) (pg-mL™") ( pg-mL™") (pg-mL™")
£ ( chlorogenic acid ) Y=17 961X+1 308 0.999 8 1.25~12.5 0.014 0.048
SEEER B (isochlorogenic acid B ) V=27 474X+3 441 0.999 7 2.96~29.6 0.019 0.065
SRERIER A (isochlorogenic acid A ) Y=23 188X-963 0.999 7 3~30 0.011 0.038
SHEREZ C (isochlorogenic acid C ) Y=37 316X+3 952 0.999 9 3.45~34.5 0.008 0.028
BAH BT B, (ilexsaponin B, ) Y=2 470X-32 0.999 8 13.05~130.5 0.30 1.01
BAHE1H A, (ilexsaponin A, ) Y=2 809X—4 255 0.999 9 32.4~324 0.38 1.30
BAFH A B, (ilexsaponin B, ) Y=2 707X+2 534 0.999 8 16.95~169.5 0.57 1.95
K% A (ilexgenin A ) Y=4 741X+26 505 0.999 8 72.8~728 0.17 0.58
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Tab.3 Results of recovery tests of the eight analytes

o o A Wikt e E‘”Z}t -
(‘analytes ) (original ) /mg (added ) /mg (observed ) /mg (recovery ) /% recovery ) /9%
5% ( chlorogenic 0.015 0.014 0.029 100.1 97.0 1.9
acid ) 0.007 0.021 93.6 2.1
0.021 0.035 97.3 0.85
SRR B 0.025 0.024 0.049 99.4 97.5 2.0
(isochlorogenic acid B ) 0.012 0.036 96.7 1.65
0.036 0.059 96.6 1.4
SERJER A 0.031 0.030 0.062 101.0 96.4 2.1
(iisochlorogenic acid A ) 0.015 0.043 932 0.98
0.045 0.072 95.1 0.69
FERETR C 0.027 0.027 0.054 100.5 100.3 2.2
(iisochlorogenic acid C ) 0.013 0.040 998 0.73
0.039 0.066 100.6 1.2
ELHFEH B, 0.123 0.124 0.251 101.7 98.8 2.7
(ilexsaponin B, ) 0.062 0.179 96.6 1.6
0.186 0.303 98.0 2.0
BAH R A, 0.247 0.253 0.504 100.8 101.2 2.6
(ilexsaponin A, ) 0.126 0.374 100.2 11
0.380 0.642 102.4 1.6
BAHEI B, 0.184 0.218 0.383 95.4 95.4 2.0
(ilexsaponin B, ) 0.092 0.254 92.2 1.0
0.276 0.454 98.7 2.6
2752 A (ilexgenin A ) 0.884 0.896 1.806 101.5 97.6 2.3
0.448 1.275 95.8 0.76
1.344 2.130 95.6 1.8
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Tab.4 Contents of the eight analytes in different Radix Ilicis Pubescentis samples

i SR SERJEIR B SERJR A FERETR C L L
" o L T O BATERIFR,  BATRIFA, BAWRIR AWEA
(sample  (chlorogenic  (isochlorogenic  (isochlorogenic  (isochlorogenic (il inB,) (il nA) (il inB) (il n A)
No.) acid ) acid B ) acid A) acid € ) ilexsaponin B, ilexsaponin A ilexsaponin B, ilexgenin
1 0.14 0.23 0.31 0.27 1.24 2.53 2.18 8.96
2 0.15 0.27 0.37 0.28 1.38 242 2.28 8.29
3 0.13 0.25 0.37 0.28 1.65 2.86 2.81 10.44
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