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ABSTRACT: The natural products have a wide range of sources, various kinds, complex structures and most of them
are unknown. With the deepening of people's understanding of natural products and the progress of instrumental
analysis and detection technology, the development and utilization of natural products have been paid more and more
attention. In recent years, the development of modern chromatographic technologies, such as new chromatographic
mode, chromatography-mass spectrometry, chromatographic-effect correlation, not only promote the separation,
detection, purification and preparation of natural products, but also promote the elucidation of active substances in
natural products, and accelerate the pace of natural products research. Based on the above modern chromatographic
technologies, this paper reviewed their application in the research of active substances in natural products from 3
aspects of detection, preparation and screening methods, so as to provide some reference for the further development
of chromatographic technology in the development and utilization of natural products, and in order to promote the
rapid development of chromatography technology in the field of extraction and purification of active components
from natural products.
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B, [RI KRR, FESEHE | JE e A P, HAE
A E T EAEAE 2RI Bl AATTXE ARk
PURTRABTE LA B A2 5385 05 05 S A 7 R DB AR )
£, AW BT TETER IR sk B, B AT A 11
R, AR RART W) BT AN AL, 2% a0 A R 18] ) 5%
R BEANE R I S XEPE s B0 0 o - DA
E IR AE AR BE; IR A B3 AR 23 ) 46 XERE s
T A BARE T Py o o B Z RS . B, O TR
TR B B A R AL B, AR WS R A A
HoR, AT G35 B ARES I A R T ) B
5B AT 7 1 S AT TR, RS AR X AR )
Mo J8 o 14 4 TR AT 5 B TR € 3 ) A B R G A ol s o
E AR A IR, TR 8o S HUEE, Mo T AR
W5 WO B ) A R S A, BT AR R O £
AL AN I | SRR TSR N B T - R SR
FEHTik e BT ERBURETEEAR, Itk TR R Pk 5e
e ARSCEE 3 SRR B TAS I | 2 e ol R
fiik 3 A2 LR AT IR IR P 4 5 v Bl L,
VAR A i — 2 e JR A3 H AR AE AR W 9 T e 55 0 T 4
fe—E S E U

1 ETHABERARBRAZ YA DR
£E

L1 RKR B EERHRF R A M R

TEE TG, O S <O e i W T

RS EOR A RLAR B/, AR 23 B B RSCR AR o R O
{3 (ultra performance liquid chromatography, UPLC)J& F
— PR B R, IR R 1) R T SR Al A 1 G v RO
A% (high performance liquid chromatography, HPLC)[¥)
EABSAEI, X T HPLC. UPLC, 7F A ifk:IE0e}H 5
KR/ b, RERN, EERAME L, REED, JFES
Mrivp o @kt . REUZ . e & A et
FIRT UPLC CJ 2N T R AR W0 5E Pk f v
AW UPLC RESAE 9 min PPRFLRZS 28 2R |
AWK L2 R EAE 10 Rk Wi E B A, [ HPLC
PR, AIEE, SR AUREE . EFADEELE R UPLC BF R
H—F T 9 min PRI % (9 8 AlVEIR S i (B 4%
REEW . KBRS 8 3R A HEA T[RRI E A HEAR, I
BORAATE RAF RO LA S, FE42 ] 8 R AR Wy o i
5 THIE B A MR

1.2 FHBEEERXATRAIRNEE

Ak, A2 BA AREE B RER 1 @10k, £
MR AKAVE T ETEEDRE LR S Gkl . RO HERE
EFEIEURL | T o T OO LR A Y B (i
TEHFEA B R SRR, G5 R RS T,
JEHEZHHE R T I BRI R Ay . HT i, &
Il 55437 M €433 (supercritical fluid chromatography, SFC)-5 5%
JKAE FH 433 (hydrophilic-interaction chromatography, HILIC)
SR — A TE BRI &R A5 TR AR I Y AR 3]
K.

HILIC R E R AL AP 5, I ShAR DI R 7K 5 3%
Mo HILIC (3 Lok ] o AH Y 2 100 )2 780 1 X K HA R
AT T AR R B RE T (AR B AR, THBR T AR 3
T BB A 20 3 BT A 1 2 DA B SR v N B s
YT OSBRI 5 S K M SR A 2
JEA 43 BN A, HILIC 3 FAPE S A, sk M G0 d s 7 —Fb
PR R RS E 1 R K AR T A 3% 125 88 3K 5T (hydrophilic
action  chromatography tandem mass spectrometry,
HILIC-MS/MS)J5 i, M HL R kil i T 3 | U R
(D H#HEE) BRI LT F XL & kA il e, i
MYIZATE )29 8 min, HERTF . WUTF 09 R BUE AT LIE 3
0.004 pg/mL. WEAN, HILIC fi%id nl i FH T RAR )7y rh i
2SR . RS S IAG I A A0

SFC Y3 sliAH Jy i S IR (COy), [ E AR g i ik
JRE IS A A 7, sl B R B A BE S R Y
R IR AR SR B DL R o B RO A AR
R, FEHIBAH % (liquid chromatography, LC)FISAH
1157 (gas chromatography, GC)M & ¥, HA I IRPERE
Lo s i, BT AR, AR S W o i A TS
P, TES B SRR AL Ay B A S RN
ZHAO %R ] SFC H R4 U3 85 1 4 HPLC MELAST B4 1
6 XTIR BT 25R/S AR AW, IF HOR T Bk
400 mm K CHIRALPAK IC F-PE @A, H s et
PR EL R 3 X 25R/S AR T r gl o, 155 1Al
KT 99% IR AT
13 ZHEEEERATWAS RIS

RRTCF IR 2% . R 2H0F, SHRHED K
AR o 38 3 G 0 — Y 5 4 B B R BRAT 1 e I B
B R E, JF H A DUk — B 0 4 0 98 1 43 B
W A a3 4 b 28 ol VI A A RO B TR 43 B
BLH B E AR N Y 2 AR AL SE T 140 B R G, I
FGE I 53 PR AR A — YRR A3 B AV O AN AR 1 Y- 7
MR, W 75 4 DU Ohy & — AR W 7 i AT, Gt — 4k
T WA B AR BRI T, I AT Ik 43 0 5
KRy 52 2 b ik 2= 10
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4 " YES M4 1i% (comprehensive two-dimensional gas
chromatography, GCxGC) fl 4= — 4k % #H {2 1% (compre
hensive two-dimensional liquid chromatography, LCxLC)Jg&
H AT 2 3% AR X B R B IR, B KR EHEA T T
RART= 53 B Jr iU i AN e AR s B 4
Y gk A EHE R TR R T 271 RS (—ZE @IS
Kith 62 Fhelor), 438 T Z—4r it Joiksr & 3 a1
KEH CisHas BIREFME, I T 4 Y i 7r g 75 5 A%t
SR RSy T AR 3 . YAO % POUR I3 T Poroshell
SB Cg H:All Zorbax SB-Aq #4562 L U)#| — 4t a5
Sy eI UERE it T 2 —AEEIEMELLSE 20 B HA A
I NS 2L E 1 JTAO 2P (5 1 X Amide [ 4R
IR, eSO i T SRR R IR R o BT B SR ) Y
B —YRAE, SR 15 s IR SR E
BRER I ARG B, TR — 20 2 E 50 YRR 20 B i A
Horh iy 34 HARTR Y, R4S 8 AR AT, [RII 21 & 7E 97%
15

WA, Yk a5 I B BORT G 25 2807 U B3 R
F, ATy B 5 S KRR S R IR R B ) T WU
S AR ] 4 = 4 <M 4 15 - R 3 (comprehensive  two-
dimensional gas  chromatography/time-of-flight = mass
spectrometry, GCxGC-TOF/MS)$i R M . 51, VHAAI
ATE 4 FREYITE AR R S E T 190 15, 17 A 17
FAE TR 414y, C18:1, C18:2, C16:0 #l C18:0 = F 2 fk
WilR, &AM IR FINE DR (saturated fatty acid, SFA):BA
Y A1 HE i R (monounsaturated fatty acid, MUFA):Z ANl
N8 iR (polyunsaturated fatty acids, PUFA) L il i 5T 1:1:1,
B SR . WU PRI GCxGC-TOF/MS
FAR D e BRI ARSI 140 REG ), L GCMS £
B 70 M, i GCxGC-TOF/MS il i 1
GC/MS H A I RRAE ALy, BRI Rt i 4 Rl 5] 20
Fho L 2 FERXT FLUE B 4 —4E 55> B RE 10 . K
FRAG . REES.

1.4 FUSBHBEIRE ST (R R IR P 4940 57 H ##1R

i (mass spectrometry, MS)AY LA 5 HE A 2 2 F
ff BT b o TERBAGAE it 28 B U, A% 4 5040 FRL S A [
JE AT b (m/z) )7 LS T, SR e il B e, 7 AR
TR AT A A, EAG I & v A B 3 R 3 A AR
M, SBOLLL S m AR a s, X A] 435 RS B Bk A,
R LR A SR . HRTE A R
PRI W A 7 U L, LA A T /AT R A
AT IR 2 MR AT 43 2 1Y TRAT B A] BT i (TOF-MS), 3 o H #%
Y AT A% i 1 DO AR AT S5 3 (Q-MIS) F i 37 5 i 37 Jo] i iz
BB BT 1% (ion trap mass spectrometry, IT-MS)>, %
PHCE 7 . ERAE . SRR R R A B S
JTPERE, AR R f B — BT A BT e PR 1 VR O S BT

R, BT ORRIZE R BTk G gD A i B 4 b
B, — @i S/E MS BRARAY“UERERE, J5 & WA
B AR PRI 8%, AE AT g AR B R0 o B R,
(7] Fsf e L BT T AR S ) S B AR, R BER R SR A 43R P S
B, Q-TOF. IT-TOF Ik Sui e RLEAR IS 1 B T Y
b b, SRR EEEHERNRE B TFIE N
XA EA b . AERR AP0 L SR o
AR AR IS S B R, ARG E TS PR
“RATHF[E] B % (liquid chromatography electrospray ionization

source in combination with hybrid ion trap and
high-resolution time-of-flight mass spectrometry, LC-ESI-

IT-TOF/MS)EAR, LASEAT - ERIRE AL, E5E 13 Bl B
PRy, ITIRANES RAF, BRI
AIRCRE S REUE, S REE SO E T h e i S )
(LA B AL T — Tl SR ol 2 S5 S A R 4 -
o RCHRAR (00 3% - R T 25 0 1 B AT ) R 0B 22 2 B Y
(high performance liquid chromatography-electric spray four
pole flight time series multipolar mass spectrometer,
HPLC-DAD-ESI/IT-TOF/MS")Jf 45 & 54 AT WL OG 3% I 2 2%
B R 0 WA SR S AE T R AR R EE AT 00, &5
BIR, 6 RERNITEEMAT XRENEWEIT 132K, H
PHICMINIRZE AR ERR . REWR  BIEOR,
ATEGER, H. 6 B ARz mlAG I 24 BE L 14 B 25 4 R -3-0-
PFUBE . RERAE TR R MR R .

2 ETHREBERRNRA=MRSNES
&

AR A % H AR T KR 7y v 2% 20 53 A 5 2
B2 2 A, EJR AN X Se 4 43 i i 2 ok, R
WA — BAERR A, A4 ] A B = SO ik
(preparative high performance liquid chromatography,
P-HPLC) . & & i {6 3% 3¢ (high-speed counter-current
chromatography, HSCCC) . 4 i 2 K {4 i I (simulated
moving bed chromatography, SMBC)Z1E N A FLAC il &5 (4
TEROR, TEIXES . 4 RAR W P R o3 T T A A5G B
PR,

2.1 HIBESHREEILREXRASY T EHENL

P-HPLC M FEWAR (3, 2 H T LR nst v
Iz B — Rl es AR R . SR S AR AR EORH £ = AR AL
AT, D AT R T i A B A A R, P
FARE A3, 70 4y B alak se ok % A RPY. LIu
A DTR R - O A ) v s5OTROR €35, DI JRR A i
PR s B 12 AN ILELEE, SEEEHITE 95.5% L b ZEER
SRR RO (35 M C g FERZEA P-HPLC L1
FHR B Z Wy i ) o3 & s A 2N 4% 95.63% . 773 6.00%
MEBER . AN, FFRh 244 P-HPLC 5 HABEREEA
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W HSCCC Bk ik 2| H ARk G W00 = 85043 8 At il 4% -
GBS, T —Fi HSCCC 4545 P-HPLC 4385 4lifk s
AL TR IE, TR R ZBE-1IE T BE- 2 15-0.1% =3
KT (8:35:13:60, V-V:V: VY REFIAZ I HSCCC J7
WARIBAE 43.64% . 153 160.59 mg/g B EAEETF, FHEE
4 P-HPLC(EIEAF N Cig Hil %A . B4 280 nm . A1
30 °C. JishAH 1% BB KIA-C 5 . i 5 mL/min, #ERE
W1 mL)sr el S AE AT Sy, SR A 90.61%.
22 SRFEREIEEEBERARTISEHE

HSCCC J& F#— - o Be (i o g ik, HARELL
TFHES TN mECR . BT ERE. IR
FA) T A SR = 2 R o T 2 ARV M R ARV R R
WORA St BN, MR (% 5 B vk, Hds bW
WA, HSCCC 1y [l AR AR, a0t RERS ki
DR ] 5 0 S S0P A B8 2 LA S 32 B R T Ak 2 TR R S
BT R A AR RS, RO AR RE ST LSS 4 i, R)iE
FRIRT= P i GOR  H  B il45 . WU SEPIRLE S e
LR TE-HEE-IK (7:3:8:2, V-V V:VYRIEFI RS, I
LWL F A BRI T N R AU B2 R S TR RN R RER R, Tl
FEAIh 98.4%F0 98.1%, AL T i F# M B A
G EAIERER, BRAL . STRESM R Z B, ZR0E
1% SECOVHE ST DL 2 -1 T WE- T AT 3R - K - = R
(1:40:1:50:0.01, V:V:V:V: V) WEFIUA R HSCCC ik, B
T TG ARG L 2 RICREETF R4 B, e H
SR B A R0y B R R R I R 3R -3-O- A
BT . B2 60 3R -3-O- A A BT FIAT 25 (8. % -3-O- i A Wi 1T,
HoAR A 268, 2R -3-O- 4 BT R 1 IR AT B A5 51 XA ] 40T
SR F HSCCC H AR LATAAL B 4 Hh ) A= B PR AR 7 57 3R
S5 A A3 L R BN AR, Tk H B AR VA TR 2 i k- 2
TR 2 BiR-H FE-7K (5:1:2:4, V:V:V:V), FEM 50.70 mg BEAAHL IR
Yoy 158 /NEER, 22.10 mg . EAARK 15.42 mg, BET
0.80 mg FIH JNFERK 0.20 mg, SEEEHIAT L 96%L) |,
23 BIRBIARBIET KRR ==

SMBC J& FHi —RiES A B il s HiAR, 2R
REEESAL . WaFeE D, PR eE, B4 TESR
AL = ELR T R AR PR LA A 4 B i 45 B8 T AR
J5CHR S ADL S A [ 2 A 1) i sh, 7E i hE P i Rg
TR 1) 55 W B2 43 B 5 S sh AR T U RS 3, TR AS /)N
V14 5 PR 5 2L 3 D) PR i 5 (1 5 R PR 400336 3 1 ) 3 B, AT
KEEE PSP RORP ., SeBRAR P A, RORE [ M
T A RAEE M @A, VR s AT 5
REE/H RS B ) — BRAE T AR/ 1, LA B £ 40 4 1
O o AR O ST T T L B AR B OB IDURS B A
oL Sy B T HE T, AE DFEFHE 0.6 mL/min., e
1.2 mL/min, S 200 s BT Hl&ER 0N

141.12 mg/(BV-h)fy F i # il . WEN 2SR SMBC 4>
Eaifb BAE P IEEH R, fiEA 85%. IR HPLC M
UPLC-QTOF-MS X§ 165 RIBEU AT 4 €, £ & 3-0-
R FUBFE A 3-O-BT AR o FEAEEH K, 4ifbm ik
HRWWHLIRY HAE m W3R DPPH il ABTS H B 1)
7.

3 FEMRAMSHEIETHIE

31 FEMASEREFEMRARR S TFIE

KIRPWI N & B 2L 22 oy, 0] 5 B0 A 0 5
00 e W 35 W A DA N 13 ) 0 D s @R e
MR E AR, ARG P . RS4RI, AR5
Wrag, W BTGl Form, 454 (o3 5 7 1 O vk
Gk, QIEE T S 1 40 A E AR AR B T RS 5 W 11
BHARER, KRBT KRG RS E0RS] PO E
FIE AR, 4R T TAERCR IR T i R 500 Bt
B HIZH 43 R H At 5% B8 s J A T 1), s T KR
PERY 5B T A ZHOU ZIF ] DPPH #5455 i 2
MR R - Y B R AR R 4 PR
TG LS . WANG S0 £ Bl b ik s 0 e vk (1 5048
IS T A Y 11 28 o8 2 AR T 1 57 (glucosidase
inhibitor, AGI), Jf:-LAIL RS, LA A HSCCC FIfidk
il #5314y B A58 3) 6 F a-AGI, LIU ZM0gSy 7 —Fh
1 LR €13 - J3 % - (3] A 2R -2 i L PR (high performance

liquid chromatography-mass spectrometry-solid phase
extraction-nuclear magnetic resonance, HPLC-MS-SPE-NMR)

R, FEMARSIE g 4 Ao = iiZefl
Y. 3 R EHE = 052459 thodoterpenoid A-C LA
1 o E A a1 46 &9 rhodoterpenoid D,
3.2 FEMEBEMPTEERAK D FIE

SR (affinity chromatography, AC)HIH: R ATE
RN ARG [ 52 AR B 45 A PR RE S B> 140 s 1), st
BRI R, Tl 4 5 P 25 508 A8 R SR T M ot (B I A%
fP BT (15 4 DNA 324 35 el 16 T @ik seopt b, il
FAOGEM:, SRIRIETT HPLC 4307, BRI M AR R 2
G ORISR R AE R ATy, T LARRAE SO A fE
FE A HPLC T8 8BS AL Sk i A M B . X
FERAR T W il ARl o3 B AR, T2 ELHE A AR I, 1) S
ok B SERRE TAE . ek, BRI AT 5 &R il 4
[Nk, % . A #EILPR (magnetic resonance imaging,
NMR)JHKF, SCIR AR AR i 26 3 45 0 AR Wi M oy .
WANG 25N 17 8 R 4 2R K6 [ 285 K4 ) PP 56 14 s T i i
A 2R B B B (acetylcholinesterase, AChE)IL[E E H AR
MEER AR, BEAWTNH, B — LR 5,
A AES R B N T BE1SF] 8 4 AT 3 A1 AChE b &9 .



%510 3]

T, % BUCEREEORTER IR It 5E i ] 4005

DENG 2180 -3 % B 17 T (glucosidase, AGH)4 4R,
SERL T [ E b AGH SEHRIB R H 45, HIXA UPLC-MS 1y
FH, SERL T FEEL B 3 580 e i ke e 4% ) 5 5 DT RE 1YY
AGHI A ayfa, [RS8t oa fdligR, 850wk i5 21 4%
25T ECG . GCG 5 EGCG & 3 /M5 AGH ki, T
EC.EGC 5 GA iX 3 MR FAESZT MK BARE =,
{AHSEFN AGH BERE S 4055, OBt il ok .
3.3 BB SR RIAM ) TH ik B A

B 4 X R SR 7 0 B 1) 43 B S IR ABE S T, R
AR Z oy HAA B . BRI . PURSEAYTEYE, AIRE
FR ST A HRERT R AR PR PR B R WHE R . 4R
M RIR TP HAS AR ARk fe . S9R00E . 2 A HAE, I
AR P (4 RO AR B — LA TR M 1) T BAR . RIS R
— R 114 DG T X AR A A e 43 1 1 3 e O
1) S X AR 7 AR TR PRV HEA TSR

T A IR H 1R SRS RN 2 BR ) B A
ARz FHEORGE T2 HIUR AT AR =W i A 22 i oy 5 H
B B TER A M, MR R AR 4 43 55 A Wi 2 )
HIK R, B KR WA R A0 sHI 4PN
FEARAEANNERAE AT UPLC 15 8L 1% A K A R gk ot
PURRCR AT TR, 2l RO CTTAl, 255 Won g5
RN 3,4- - MMEGEZE JE I A A ARAE AN LLAR A6 Hh i) LB
&Y. BUNEPAE Bk 2 T B, I LA
HPLC. JEZIAMEREX 2 248 SURI S R0 EU Ak 16 B o ik

ik i BT SR e R MR, (2 T AAESFSHt kit
RO R E R e . Bl HPLC R8RS 2
I E AT LS A ARG, N 13 R bR o
R H I B A A AR TR R RN B R PR R A . SRS
SR R A1 A0 M 48 RE AR TR K B2 e e AT 43 - 25 300 O Bk
P, HE— R — M2 G MR, 12 A hnFnds il
BRI EFEMET 6 AR ELE 8 84 (3-CQA |
Lut-7-0-G . 3,5-DCQA . 4,5-DCQA . Lut-7-0--G .
1,5-DCQA), HA5R T 46 £ 5 & 425 1l (19 A Q3 Fn s f ik, ak
IS T —FloBr BB IE B i i . KRR i s o Bk
5T B — B2 LI 1,

4 ZERIE

M T RIRT IR Z AR FR BRI, AT 5
TR SRR LA AR B, XMELLEES NI, D
AT W BT R IR PN AR R %, A5 B MS Xdi A
K ZEAE M W R AR R AR oY, P 14T DL T S
M BRI, AT PR 0 08 | %85 DAL il 23 1 K AR ™
W LU KR Is A o3 1) 3 el a5 i ka4, A
JETEEIRM 2 g sy B e ik B b, 2 RBEER>
AR, BAARAE HAR ARy, DA 6 B T —
Tl R AR W) 2 A A 2 PR R AN E 8 P A ) 2 8 ) 5
Jrikio WG IR AT B S A AL, AT R
PR AR AR AT R AR S A R B Y
Fys 2o 24
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Fig.l1 General research content of natural products spectrum-eftect relationship
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