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Advances in online two-dimensional liquid chromatography for
natural product screening
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(Institute of Pharmaceutical Analysis, College of Pharmacy, Jinan University, Guangzhou 511436, China)

Abstract: As a treasure resource of novel drug lead compounds, how to rapidly and high-efficiently screen
and isolate active components from natural products is critical. Thanks to its high resolution, high automation and
flexible integration, online two-dimensional liquid chromatography has great potential for screening active
ingredients from complex matrices by integrating a highly specific bio-recognition process into a two-dimensional
liquid chromatography system before, on or after the column separation. This review comprehensively summarized
recent developments, applications and shortcomings of online two-dimensional liquid chromatography for natural
product screening from different integration modes, including pre-column, on-column and post-column screening
methods.
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Table 1

products

Applications of online two-dimensional cell membrane chromatography in the screening of active compounds from natural

Model method

'D column

’D column

EGFR/CMC-online-HPLC/MS EGFR/CMC column

VEGFR-CMC-online-LC/MS

A431/CMC-online-LC/MS

al AAR-CMC-online-HPLC/

MS
al A/CMC-online-LC/MS

EGFR/CMC-online-HPLC-MS

FGFR4/CMC-online-LC/MS

HI1R-CMC-online-HPLC-MS

EGFR/CMC-online-HPLC-MS

RBL-2H3/CMC-online-HPLC/

MS

HPDLC/CMC-online-HPLC/

MS

Y367C-FGFR4-CMC-online-

HPLC-MS
HepG2/CMC/ECs-online-
HPLC/TOF-MS

MRGPRX2-HEK293/CMC-
online-HPLC-ESI-IT-TOF-MS
MCEF7/CMC-online-Capcell-

C18/TOF-MS

DU145/CMC-online-HPLC/

TOF-MS

EGFR/CMC-online-HPLC-IT-

TOF-MS

Si0,-GQDs- EGFR/CMC-
online-LC-IT-TOF-MS

(10 mm x 2.0 mm, 5 um)
VEGFR-CMC column
(10 mm x 2.0 mm, 5 um)
A431/CMC column

(10 mm x 2.0 mm, 5 pm)
al AAR-CMC column
(10 mm x 2.0 mm, 5 um)
al A/CMC column

(10 mm x 2.0 mm, 5 um)
EGFR/CMC column

(10 mm x 2.0 mm, 5 um)
FGFR4/CMC column
(10 mm x 2.0 mm, 5 um)
FGFR4/CMC column
(10 mm x 2.0 mm, 5 pm)
EGFR/CMC column

(10 mm x 2.0 mm, 5 um)
RBL-2H3/CMC column
(10 mm x 2.0 mm, 5 um)
hPDLC/CMC column
(10 mm x 2.0 mm, 5 um)
FGFR4/CMC column
(10 mm x 2.0 mm, 5 pm)
HepG2/CMC column
(10 mm x 2.0 mm, 5 pm)
FGFR4/CMC column
(10 mm x 2.0 mm, 5 um)
MCF7/CMC column

(10 mm x 2.0 mm, 5 um)

DU145/CMC column
(10 mm x 2.0 mm, 5 um)
EGFR/CMC column
(10 mm x 2.0 mm, 5 um)

EGFR/CMC column
(10 mm x 2.0 mm, 5 um)

VP-ODS column

(150 mm x 2.0 mm, 5 pum)
VP-ODS column

(150 mm x 2.0 mm, 5 pm)
VP-ODS column

(150 mm x 2.0 mm, 5 pm)
VP-ODS column

(150 mm x 2.0 mm, 5 pum)
VP-ODS column

(150 mm x 2.0 mm, 5 pum)
VP-ODS column

(150 mm x 2.0 mm, 5 pum)
VP-ODS column

(150 mm x 2.0 mm, 5 pm)
VP-ODS column

(150 mm x 2.0 mm, 5 pm)
VP-ODS column

(150 mm x 2.0 mm, 5 um)
VP-ODS column

(150 mm x 4.6 mm, 5 um)
VP-ODS column

(150 mm x 2.0 mm, 5 um)
VP-ODS column

(150 mm x 2.0 mm, 5 pm)
XBridge™ C18 column
(100 mm x 3.0 mm, 3.5 um)
RP-18e column

(100 mm % 4.6 mm, 5 pm)
Capcell-C18 column

(100 mm x 3.0 mm, 5 um)

C18 column

(100mm x 3.0mm, 5 pm)
VP-ODS column

(150 mm x 2.0 mm, 5 pum)

VP-ODS column
(250 mm x 4.6 mm, 5 um)

Valve Samples Ref.
Two-position ten-port with  Scutellaria [36]
two enrich columns baicalensis Georgi
Two-position ten-port with ~ Aconitum [37]
one enrich column carmichaeli Debx.
Two-position ten-port with  Radix Caulophylli ~ [38]
two enrich columns
Two-position eight-port Radix Caulophylli  [39]
with two loops
Two-position ten-port with ~ Fructus Piperis [40]
two enrich columns
Two-position ten-port with ~ Curcuma longa [41]
two enrich columns
Two-position ten-port with ~ Brassica albla [42]
one enrich column
Two-position ten-port with ~ Yujin injection [43]
two enrich columns
Two-position ten-port with  Radix et Rhizoma [44]
two enrich columns Asari
Two-position ten-port with ~ Shuanghuanglian [45]
two enrich columns injection
Two-position ten-port with  Scutellaria [46]
two enrich columns baicalensis Georgi
Two-position ten-port with  Ligusticum wallichii [47]
one enrich column
Two-position ten-port with ~ Radix Scutellariae  [48]
two enrich columns
Two-position ten-port with ~ Kudiezi injection [49]
one enrich column
Two-position eight-port Rhizoma Corydalis, [50]
with two loops Radix Angelicae

Dahurica
Two-position eight-port Radix et Rhizoma [51]
with two loops Rhei
Two-position ten-port with ~ Marsdenia [52]
two enrich columns tenacissima
Two-position six-port with  Peucedanum [53]

one enrich column
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Figure 6 Technical flow chart of online *D-LCxLC-UV/ELSD platform for high-throughput screening of active compounds (Reproduced

with permission of Ref. 60, Copyright of ©2016 American Chemical Society)
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