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[ Abstract | Ulira-high performance liquid chromatography ( UPLC) is a new liquid chromatography
technology, which developed on the basis of high performance liquid chromatography ( HPLC ). It has the
characteristics of super high efficiency, high separation degree and high sensitivity, and has been widely used in
the analysis of components in traditional Chinese medicine, the studies on metabolomics, establishment of
fingerprint chromatogram, determination of unknown compounds combined with mass spectrometry and other
detectors, etc. In this paper, the authors reviewed the application of UPLC in the field of traditional Chinese
medicine through a review of the literature in the past 5 years, and summed up its relative advantages and
development prospects, in order to provide scientific guidance and basis for pharmaceutical workers to make better
use of UPLC technology.
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SRS E S0 B BB, I R K R I )R 3 M
ITEE R AE, W R 25 8 0 B oy i i AR
I TE 2 PR ME Y 58 BUE B 3 . UPLC B
TR A R S L R RO S BB R R 4
S3 AT LYY b R v e 3 04 G g R RS DN R AR T
ik L ARR R 1 €2 33 A JEURE AT 9 /U ] 7 A 2 1 % 4% A R
R oMEAEIE RS MRS . B, B4 UPLC
T 25 4 e e R T X HL R B 2 AR 1 Sk R
AR /D LLEES UPLC Bk HEAR B R H 8 3, B 404
AN AT, B ARAE 5 % G 53 BT AL 0 AR XS HE 4317, 22
W& T UPLC A B #4, 283538 i A Ol 5 4F 1Y STk
ek, X UPLC 7 H 24 40038 4 o7 A 10 47 4 T 25, I
S AR i FH AR R & T s, DU R 252 TR
e b iz FH UPLC 2 AR 4 (R 545 3 AR o
1 UPLC &4

1.1 UPLC HA 5B N & JE & @ik, A
Van DeennerEﬁ%ﬁj?%%ikﬂﬁ%%E%ifiﬁ%ﬁﬁﬁigﬂﬂ{lgg
%) % AT BEE T 4t v A 250 %) B i O R R SR I RL AR <
2 pm (R /NURE SEDRE 980/ 68,35 AR JEURERL AR K /)N RE [
G B TE 38 M R, B B 458 = A R0, SR 4R R I Sl A
FEBRAETE R o D HORLRI AR <2 um B @GR
RV 50 i 3% T SN R R ) 833 R G2 8 N JLRR
8 P 25 3G ) 5 A 6 R B R T A
TPk S 8, UPLC AR N iz A . 2004 43
A% —6 UPLC RG7E R EUEA: , i Waters 23 F] 7E
fesE HPLC RGu ALl b H 3 B &m0 A, JEORHRL A2 4L
1.7 um, HFEES, HA 5 HE A 56 E Agilent 24
F) L AR AR A A R PR A €335 X (UFLC) 1 4
5 R RO A 5 3% (RRLC) , — 3 R Y (035 4 11
FHRIAR AR5 2.2 pm F1 1.8 um'®

1.2 UPLC 5 HPLC fy %f b4 #f  UPLC & 1E
HPLC My 3Eab b A& Sk 0y, BB R 24X 1. 7 pum,
[ Rk 105 kPa DL -, 76 5 50 1Y) 2k 0 RE B A A R R
Rt AR & TS AR, O BRI 1 6@
UG Sy B R RIR I R B . FIL 42 HPLC R 404
Lo, FCHERE 5 43T 3R T AR T 0 A AR R 2
A L3 1, UPLC 7 I (] 4 AT 3175 25 38 i 55 95 %K
I, 90 ik B AE R R T AR S8 B T A ARy
Pad A ER E VS AT . B4 UPLC fE
25 S ) N AR A 4 AT T DM S AL, S8 2 Re
& HPLC, 5 29 A7 ; Q) /5 40 88 B, e IEAT e 1
TR (0 5 BT A s O 8 i R R, BE AR AR
N X R 5 B A 3 M 22 TR T 5 @3k B e AR 5, 48
HES FALRICR AN o3 U B2 E A B, 2 BT 4 DU

A T

%1 UPLC 5 HPLC 7£ s 25 93 # s B9 X Bb 53 47
Table 1 Comparative analysis of UPLC and HPLC in analysis of

traditional Chinese medicine

HERERE BT HFETBIA 2%

GITRE AR HTANER Sl Jmin PEEUmL it
NIF UPLC 2 5 3 [14]
HPLC 5 110 100 [15]

] 1 1 UPLC 2 12 10 [16]
HPLC 10 75 75 [17]

N UPLC 1 6 3 [18]
HPLC 10 70 70 [19]

2P ZT5 UPLC 3 9 4 [20]
HPLC 5 60 36 [21]

HREFES UPLC 5 5 1 [22]
HPLC 20 30 30 [23]

2 UPLC 7 H 25 B 4 43 47 o i 52 F
2.1 UPLC fEH 256 BN S0 M P i L P 2
R L RUESZ R 2, FA T T I AR
KPkd . AT, B2 R 4 B2 1 i HPLC
SEI, #EWT K, B UPLC At HPLC B 4l £ K
By, A S RE 52 BT 25 B4 143 B0 el 2 45 5 I g
DX BB b PR U AE . b4, UPLC X il 25 44
SR ) 0 1 D7 R B4 1 2 B S IR R 5 Y
UPLC LG8 A i 40 07 2 BE 76 Hh 25 61 20 7 TR b &
PEE AR, RS 2R,

QI 4 F ] UPLC X 20 HHE £ 38 52 2% 0
H R 5 S A T B A HE AT AT, SE R b e
W91 B [ B AR, P 37 Bl 2 2 U T
BERE R H T A S A A T R e /s 3 i - 1
SYHT R BUARIC I 22 S0 8 T 2 FhoR e s ——k
SRR B 878 3 AN RO AL i A R
6], BT % BARAE T H 52, 5 2 75 22 0 M 5 A
XA e, A T e b A K 56 2% LK 2K 2 R A
KA I e 2 S T L S K o 9 2 2 b 1 R T A
B IX 4y . WA A O g s UPLC 4347 =&
WS AZ3MAMPRAS ZBEHRT(ASR
# Rg,, Re, RE) FE A 2 @ B2 45 (N 2 2
Rb, ,Re,Rd) (7 2% 5 25 0 3 Fh 25 b1 op A
SRR SRS TREAS S EA R, Kb
ANZ B Rg, 1F =L & i i, AZ 214 Re 7674
WS, MAS B REAEAS R,
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f£4: HPLC 43 85 A& B4 75 % 50 min, 1fij UPLC H
18 min, B [ 4540 7 20 3 4%, 1 ELJS & 6 v 2 i &
S0z WA T KRS A, UEW] UPLC RS L R
FE B RIS A HH R B S BRI . Lee 4517
K UPLC 43 31 % S [R) 46 R B N 2t 14 i s 45
F5 T AR IGE AR R)RE 4 4 7 D P ) g
IR E) RLAF AN, S 45 T B R R R4 PR B N 2 h g
0 B A1 & H MALDI-imaging MS # i % {2 ¥ A Bt
S BRI LR A AR A K AR R A S
YANG % VR H UPLC 38 K (89 43 57 i 7 K ) % 3%
2% M RIS B B2 A8 Ak, 45 R R B ) U 0%
o2 R A W 2 R A A R A kg
VI8 R T %6 ) G R0 7 1 T 6 B T A
UPLC 39 H T 43 7 H: A 25 44 o i 4k 2 1 43
g v 265 A B A3 B RE R S A BT B B T A
EE.
2.2 UPLC 7E 25 5 07 i 5 B2 20 B b e - o
2552 J7 R R 8 AE P S e MG TR N 5 S R, i
2 WRER 2 Bk LB 2GR 2H R B T P B O R B
PRLEL R 43 o F 25 5 7 0 7 RO 7 TR 2 R i &
T 280 4 A IR TR0 B 4 5, G R A 45
S 2 I R 2 R A R R
WP T RO A3 B 5 B 2 0 R 2 B AR B R —
SYEVEE BRI R 2 R P L, 2015 4R
(e 24 ) b 52y 0 B B AR B T O
HE 2 B2 S LR 25 M T B 1 A s LA S AR
IR A3 A AR A SRV A R A A2 D5 o ) 1 B
A T S 27 A M RV AR TR 7 S B
PP, 57 A T A TR, H K2R TR
JRAY A5 55 () HPLC R J& LA o Ho 4307 T4, B 2 it
FEAF, 1l UPLC U BESEHL 1 3R 007 T/, Eh 2|
T 3045 BT 7k 2 sh 31 A UPLC, S #F 58 v B2 1l B A
24 1 25 50 I L R AR L T RS R T T B

Wk 1 265 7 e 7 R B 2 HE T 4 4B AL 1L Flb
A ROR Sy S i UPLC, 254 22 W KR I 28, /s
W2 R T A, 48 @5 4 BT 7 B R R %
30 min NS¢ R RE A 2T, O (B BREE, E S 2 07 2R
Sy BRI, AEKEEDY K B ] HPLC X AR ik
R H R 23 5 40T % FERT 40 min, 2% 3] ] UPLC
X SR K BORE L1 R 32 S A e MR AT )
12.5 min BVAT 520 1 YRKE i 40 HF , EL4% 43 58 42 4%
W T AR S 4 S % O M R L T
#7. CHEN 215 g 57 UPLC Ao A0 il SURMNAT 71 o 32 38
A ROR Sy HEAT 43 85 45 35 R S Y 56 MK g
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Sy, EEONARER S E IR AR S S E
AW, S BRI WM BT ) v 52 2 Ak 25 143 Y e
BRI . ZHANG %50 g 57 7 %] P20 35 5 vh A Ak
JRA3 B 43 BT 9 UPLC, 75 % IR 8] P9 43 85 9% % 5 il
63 Fi k2 4% , e b 4 4% 33 R R ,2 Ff C-HE kg
BT R, 6 Bl B TE S 4 Bl ER I BE RS E L6 A0 A HL
2,5 Fha LI 3 Rl IR, 20 7 45 S % W] UPLC fiE
58 4 WE AR X b 25 5 2 3 T R OB 40 B 4 BT T4
UPLC i)z Wi TR E .03 i ™ 4%
W TR A HT . B A ScHk R B, T S
EAR 454, UPLC ki 2 h 25 MR I T 2
FE ) T A Al e, e 43 47 25 04 18 A () S B2
T LA B A ROR A B R e L R A
SRR ) T2, S B vh 25 4 0 3 14 FE S BRI, L 3k
2. PEEERL A BE T AT B 250 T AL BT Al 2
TE 3043 25 F4 24 0 1) 1) 38 28 0k 2 , ol DG g O 4 4
16 B, 58 75 5 e AL 23 BT )32 B2 S S B
W HIAR P R 25 R R
3 UPLC 7& th 24 5 &7 [ it o i) K7 P

T 50 P 5 2 — Fh 25 1 AT AL A BT 4y
W07 ¥, T S B X v 24 8 fA 1 0 A T VR . A5 S0
AL AE 52 B Hh 2 R T | LD 5 LA [ Ok
PR IX ), 3 B A A oP 24 B B — vk A AR e e
LG5 146 S0 1 3 2 3 5 HPLC 58 1800, 4% 25 B Al
FREUE R E, REERBLE £ i b 25 1 4y, B % UPLC
(L & B8 98 N B3 78 3 R AR T HPLC )
LIU 2 %] UPLC RSl sr 7 10 4t =LK
FESUEE ARIN T ST AN UL (3 U, 3 5 3 4y
ST A 1R R AR, R AR SR 15
R i 2 ME 2% 54, UPLC fE7E 18 min 52K 1 K
A AIHT R =L A 2 Pl S R T bR RS 7 v
SUN 2V sy 7 6 ANASIR 72 Hu b 72 St A 1 2% 25 4k
UPLC 540 [ 3% 3 0 H 47 1 b 22 3 ik 2 20 7, 74
) F2 IR AT I A BT I 45 R B — 7
T8 D AEA RO AR YL, $2 75 7 ¥ 1 26 4 op 4%
S5 G M B A R AR e I IR
K UPLC 57 T 7 #HEOR R 7= A [ RS 25 9% i
S EG R AL 1 PR3 5 R 5 R ) MRS 45 g i
5 1) 9 btk B2 5 A A N () R B A 25 S L %R
IR 5 S 45 43 46 BRI 23 40 BT R S B X AR [5] ML
A5 0 6 75 25 B4 T I 4 TR B SE AR . Ak, 9 Ah
R X BT A A DY KRR
SRS A T A 2 b v 2 5 7 R HE AT
T UPLC #84r [BHT 5L .
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#2 UPLC EHMRERIEHIZMEHRHMEA
Table 2 Application of UPLC in optimization of extraction and processing technology of herbal medicine
4 i S
B e % RAIRE G o
/min SCHik
EFRE R B )L R E R B 16 HRAER AT Z 90 20 A 5K B 30 min B SRR | 5 BT 81 % & [39]
K HE IR, R R R
i AT e L 5 D11 7 QN7 LTI 10 HAKERE T 2000 8 A5 RKHRI 3 W, K 1.5 hy B & & [40]
WL R, TREMS RN
RV 73 1 e 3 SBERFRGYB, OB LA 20 T AERESR T 22 00 10 £%5 5 80% L BE4RHL 1.0 h, 4R HL 2 R 2R [41]
SR IBCE ] |42 B L B BRI DERE RS, B E SRR
ZAL SRR TR A B S BT & 35 ek TR 8 £ 60% L B4R 2 W, Bk 1 h [42]
SR IBC A] 42 B
Y= B ARl i IR B 2 16 M L g NS 0.5 g, fIViEHF ) 5 b, Sk R 750 W, Bk [43]
R ek s ] [f] 3 min
AR W B E AR D 16 J s R AR T, I, I & &80 Tk, B R h & [44]
B 5
tHT IR AR P4 20 WD & H - vh B R SRR , SRR, B Gk SR , W MIE 7R , 3, 5-— nm i [45]
P26 7 I 4,5~ WU 2 5 LG 7 LTI 8, L A R 3
ARG AR B IR
GHT TR I A 16 T LRI 25 AT IR E 160 °C B i) 7 min, 2R AT 3,5 Z 0f M [46]

75 TR TR AN B R L 40 0k 2. 498 ,2. 004 mg-g !

4 UPLC 25 5 .5 oh ) i

1999 4, Nicholson 4™ ¥ ¥ 41 H 1R 1 4 % 11y
AR = W A o o L A L R 8t A PR 3 AR 1Y
FAFR AR R ] 22 07 0 %o H AR AR Al HE AT 2
ARG 38 3ok Xof o (A A I 33 o A AF 50 i PR R A ML
FEREFE o 25 R AR A A b 5] AR 2 2 SR B, AN
S A 28R 5 2 H R 24 0 35 P A0 L 6 R 2 A AR
A R AT I8 B, ib RE XA - Wy AT E R S
SE BRI B 0 B b 2 2 B A
2547 RS R AR AR R S B AL
2GR A 2 B 58 T i 3 22 PR, T UPLC g A8 20
FWTTE PR T A AR & A 2 2 T DL
b3 5 ] T o 25 AR AR 5T, Ry B A T L S LA e R
rh 2y 24 24 W) BT B Al K A D PIL R 4R AR Ot SR B R
Tk

BEi 45 %l UPLC $ K BF 55 25 2> e W fh
BAE B G 2% 5 1F ( nephrotic syndrome , NS ) # %1 ¢ f
R PN AR 20 2% , 76 NS 41 5 1F % 40 PR i 8 1
29 > 2 22 S gy, HE P AR RE B 14 A g
& B ER AR SUE 11 Ao & & BL
ZFLFITER R T 2 R TR R T T A S 22 S A
O3 S5 G LAY o3 T UE SE R A R X NS R BUR Wi
A A 2 IR A, BSR4
FIEEAE . LI 2T RS = b 0 7R 2 7 I 76 i 1Y

RBHF O, 25 R = L AR 2 AR %
2 WA 3 T 8 B R AR A T T R R AR LR
TELT Z 3 0, % WF 58 M A UPLC 1 YIE 52 = £ 7T 4
RS 2 T 7= 2 0 R P 0 T 2, S 7 0 T A 1 R
“ERRSOM R OBC (R R S RS B R TS0 8 K IR,
HUANG %" BF 58 BT~ AR SN 5K BLSS I F-
JUL 2% 0 406 1 25 B84 AN AR5 21 2% , 8257 UPLC X
52 77 AR Y 4 25 R BRIV R 3 HE AT 14043 L 3
Sy EG i 97 R LAY, I R B 34 B, 2648 bk B
10 Fift, 5545 W 46 25 B2 7 12, % B DG A 380 40 1 T
T LA WA, B R R T L R R 20 T A i
T2 Hiz Mg ZERREmiEahae .
WANG %5 i i3 UPLC AR X A 4k 77 X 8 1% 4R
25 FRF T 4 AL AL 2 B HEAT AT L N 4 A
TR E Y B 150 At i, Bk — A 9T & B
26 B 43 3 B 43 A AE 25 i RLRR T, 25 4 403827 43
BT, 43 BIAEAR 25 R b e 15,5,7, 11 Fi
WY S 4 A b S, T S B AR L R X B 4 2
3457 4 ek 2 30
5 UPLC REBAEREDHESHPHER
3 H SR ) HPLC X B8 565 Lok 52 B o 24 v
N2 LAY R R 5 R R A BT, (EL L v 24 AR X R
FETEAL 2 R R GE L 3R BRI M A A% 5 5 45 ) 1T
(i T 5 5 oF 5 56 S B 0y A4 5T £k B 9 R R Sz B
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SEVE, UPLC M@ 192> B RE 1 45 & MS w5 R B 7>
it £ HE 77, BE A A R 13X 2 (R AL, R TR T B AR
SR 2 o3 TR R S R AR Xy B o R
e s [ 530 0 A 0 K 30 2 O 30 , T 5 BRASE20 E k y
B T 0 A7 S T A SRR AL MS
AP R S [ I AT A . AR OR 1 2 I N A
2y WL R UPLC BRI AR X rh 24K & v
B FlBA SEAT ST, A T AR A e
K HEERY FEEE RS TR R
PR , 8 3 T UL 3% 3 o

®3 UPLC REERRAREFHSHHEA

UPLC HR3# 7p # i J1 5 ®AT IS (8] (TOF) , i B
Yy BB BF (Orbitrap) , 5 1~ BfF - 47 i 8] (IT-TOF ) , P4
AT - RAT I E] (Q-TOF) , = H PUBRAT (QQQ ) = PU %
FFES T BF (Q-Trap ) &5 Jit 1% A6 M 4% vl i %E 1 110 $5 2k
FHOX R 25008 50 I B4 K R R S — S B R B i o, OF
S v 24 TR A T AT 5 RN 25 30 s B AL ST AR A T
T T B, R, PR 2 om 3 iE A UPLC R
HoAR X 2 A T3 g AR ik TR Ak 2 o3 2 D7 T
BEAT T o0, S o 2457 it o R M A AR T R A )
FE,

Table 3 Application of UPLC and its combined technology in analysis of traditional Chinese medicine

M5 I TREA W A Ak T 5 275 3CHk
EOER N R SN R UPLC-Q-TOF-MS i TR 2R R RIMA LU RE T 20 M TE L WAR & [70]
i A B ¢ K e Yoo SRERNA LR, A T IR 4 L XTI 20 AT TR
A Wb A W 1 EL A Tl 4
B CERB R UPLC-MS/MS - 3.5 min P58 BN K BN 7- £ 214 -5 2 5 B [71]
fid=9n) (ECA) B AR ™ Wy e o 1 52 1 15 % 5 20 47, R
ECA T A P B o 408 o, 2250 A fE 48U
AR E KRR UPLC/Q-TOF-MS Z R BB T 28 MU, B S AR 28 A [72]
JBe £/ T FE | RE ek AN S A OG5 % 24 il 3 A R BB
K6 8 Ul 2L ik A8 B R A
B P IO UPLC-Q-TOF/MS - YE TR 18 R Ay (ZE NP 1T ROk gy, Hoh A [73]
12 A FEA7 R A 1L A DO Ao
R W B BOR UPLC-Q-TOF/MS - BET 145 MMea Y, A 26 IR WOk [74]
Sk (HT) AL 17 A E A 4 AN EL B IR K S
DARNE R FER S
=k (EH) KRR UPLC/Q-TOF-MS Z g it WsE T i QB SR B 16 AR A W bn B9, [75]
o Hr i CH &R A1, 33 SEAR T W BT RS 75 5 22 A6 AT A8 2 5
€Y LN PR g
AT KRN, UPLC-MS/MS - ATEGH AT ZG IR RN AL AT 25 10X 3 B ERLiRE 2 A [76]
3 N 20 o BB R R AR AN R B, 3 A Uy R
Fefd N FEME > JH > IR

6 UPLC ZHAFEHMNEARRMERES

UPLC 7 H 24 45088k R FH B R e )™ 92 i 52 56 i
T R A — L ) R 3 ¥ 2 i, 09 R B TR 4 S B
U AR, AR A0 5 WAL B A S B U A AT R A
o 5 BE AR IR ] RE S B0 B R A ) B o ol 0
i MR RCT B 5 4 ) 18] 5 TR 2% 7F T B9 UPLC & 4E ]
RE R £ g U VR st S A B 3 B R AE : o pH
IR JEE e 5 R 5 A IR G AT, B i AT A LA 24
i Bh A 2 vh A A B J 0 A 3 O (TR
(7 €00 38 IS, 900 R0 s A0 B R A AR L 98 5 S
R Ty 2 O, B AR AR A 2 A (0 7 i, BR324 3R Aoz
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AL AR R 5 R v i A R
PEE HPLC 22, US4 3% A D, A &% CAE A 10 4% A&

o A
H=Fo

(ELLL - [] U8 ) 3 o 50 A B0 A SBE A, A i
Al b PR 3% 12 W B R I AR A I 0 L R
S5 ) R B8 L Bl R it 5T O B i BE g | R AR IS A
-7 Ak TR AT ARG (5 335 A 1) 3 2 KU 5 1 R AN A A
IR S 1 NS R R R R N A JU & VS R
JEE 5 B 2 B A O 3, O R R RRE i o
JEE , VAR e (5 i e e i AR ) B A2 5 A s 4R U i
3 i A O PR ARG DS L B A R A R AU Ok
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HEAR B 08N T BE 23 o B e R AR T T =K AR
AT 2R 0 3 T v RS 2 R i, S
FH) UPLC ¥ 28 M BBk M 2 i st g % . It
UPLC 1 J&y BR - A 25 Bk BHL A% 3L & i iy J 1AL, A 2
B 2% R H R 1Y % &, UPLC £ 5 R o in 52 3 , fig
B i S92 FH F v 24 50T v
7T RE

Hh 24 2 AR RO I B B L 25 B
bR Ak TR 2 2 TAE S A Z Ak H bR, ey 2
S ) [ B, R BT 4 A2, AN AN AT BB 2 T M
() 24 B BRI AR B , — B 9k [ BroA T (9 5 4 4 A o
T WA AN AT D B Hf 24 B 43 43 B AR T I i 22 TR
ME 15 Bl 20 e 2 B 52 30 3 BT AL 28 2 il e 3 2
M EEZ A, UPLC A B m R &0 B M
o R AR AR R A A L, IR AR S IS AL R I, B K
TN G i 2 32 B0 AR 22 A 5 2 A A E] R
&, IL4h,UPLC 5 HPLC JEAS 20 A7 5 B — 250, $ s
SHRE A K A 19 HPLC (8335 2% (4 517
] B AL 5 W AT 5@ ] T UPLC 245, H i, 03 491 45
RZNFIH I T F & MEE D AR UPLC = &, AN
WA A5 Fp A5 (o A KR AR A U — YR T
UPLC fy R F 4038 . B & AR 00 & &, 78 B 7F 450 35
iz FH v 2 7 4 09 A A A B 0 88, UPLC
W FEARR 259 3 B TAE R 45 3 REH . AR
A S W T R TR R A B TR 24 B4y o A I AR, AN
Wr k2 UPLC 7 rfv 24 S50 3 1% 35 B FH , O3 2ok o g A
sl A B R T 0 Y S 0 45 4R D Ak O SRy FR
P2 A R 43 B R 2 TN O s o SN 4
WA B
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