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BRI R AILE-UPLC-Q-TOF-MS/MS /2N BH ZF &P E P RS L ER
AL TR

rpesl ok ox Y, FpEL &2 g

L PUIme s A a kb2 Be, DU S 610101

2. PN R A2 SRR A0, TUNT B 610068

3. VU NS R 2 R A ot 05 Y F 5 TR BT, DU)1 Be#B 610101

# E: B RA&EUREANE (HSCCC) Moy & R IEIU) b i 0% bR 22380k . sk DLEG-1E T BE-H
BE-7K (4010205 IRAWFWEANPAIERIAR, £, il 800 r/min, AFAEY 10.0 mL/min, JEMESE 30 min;
&, ¥y 800 t/min, AR 10.0 mL/min, YGRS 30 min, KUYk K 282 nm, 1 KHEFERE 50 mg; HPLC-UV i£4%
M EFRPE= 2l B 5 68 v R AT 16 1% R DR DY 2R AT I 1] BT 1% (UPLC-Q-TOF-MS/MS) ¥EX H AR T 4 kg % g . 5 R 4
£4535) 7.1 mg 1 3.4 mg 2 FhEfh, W00 81.43%H1 91.11%, FJH HPLC #:ill 755840 570 5 98.9%7F1 94.3%;
% HPLC. 24Nk Al UPLC-Q-TOF-MS/MS 558, 70BN AU B A 30, 2518 vkt i, nfLMEN
o} SiE HH 2R F T R R VA R S 1) 4 5 ) 2% T v

KRR AT AR MR AT R UPLC-Q-TOF-MS/MS; HPLC
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Isolation and identification of dehydrocorydaline and glaucine from Corydalis

Rhizoma by using high-speed counter-current chromatography and
UPLC-Q-TOF-MS/MS
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Abstract: Objective To isolate dehydrocorydaline and glaucine by high-speed counter-current chromatography (HSCCC) from the
extraction of Corydalis Rhizoma (CR). Methods A mixture of chloroform-n-butanol-methanol-water (4 © 1 2 . 5) was used as the
two phase solvent system both in forward and reversal direction, with a flow rate of 10.0 mL/min and a rotary speed of 800 r/min
eluting for 30 min. The detection wavelength was 282 nm and injection volume was 50 mg. The purity of the target product was
analyzed by HPLC-UV and the structure was identified by ultra performance liquid chromatography-tandem quadrupole time-of-
flight mass spectrometry (UPLC-Q-TOF-MS/MS). Results Under optimized conditions, 7.1 mg and 3.4 mg of two compounds were
obtained and their yields were 81.43% and 91.11% respectively. Their purities were 98.9% and 94.3% detected by HPLC.
dehydrocorydaline and glaucine were identifiled through HPLC, ultraviolet absorbance, and UPLC-Q-TOF-MS/MS. Conclusion
The result indicate that HSCCC is a powerful technique for the purification of dehydrocorydaline and glaucine from CR.
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YEHHZE Corydalis Rhizoma (CR) JRZ IGHH, A
BRI R ML R Corydalis yanhusuo W. T.
Wang ()2, HATGIL. AT R DAL,
M By eREAR . BLCIR . SHRE. R
B A AR TR IUAE A% p AR
fi (dehydrocorydaline) FIiE23E4% (glaucine) X
18 YECE AT REA IR AT 2, IF HLBcH 25,

fH I 30U 4 3% ( high-speed  counter-current
chromatography, HSCCC) s& 20 tH4l 60 48k J
HEE R —FIoB A V-V BE C g B, A — g
TR B AAL B, BRAETTE, DU, s,
- RO R IR 2, S Ik T H A AT R
PRGSOy R0 TS YAREGEE, ) N T RAR
P P R IR 43 B I 4% R R R R A e

U AR AE B R (1) 73 B Al b 5 058, Tong
LR 1 R HSCCC 40 B T 4 b S s 2 4y
FAEY, SR 1 R HSCCC Wk 4%
R8T A MY, AR TS YaEEE, H
R AR AT 5, A ZT I 22 R FH O FL I B
IR PSR £ 4%, e SR T )6 v Hs YROAH € 3 457
VRUP, SR A v R 1A 7 R A T R A £ 1 A
gidh, LEREB, BT, 1 H 7 RIBCREA
Fe ASEKRA 11K HSCCC HiARE S A& %7
AR M IE TR S s 7 215 3 1 IR AU
R A2 SRR, T LA v A8 AH £ 3% e IR
VUL AT KATH 1) 3% (UPLC-Q-TOF-MS/MS) 4%
SCAERBIAT S, A v ol T R AR M
SRR R SRR, R IX R S
BAAEAR AL T R PR R IR T
1 FES5HH

TBE-300C A pdiidiim (oA, LR )
HARAHMAT; AB SCIEX Triple 4600 % UPLC-
MS/MS, 73 B A, 56 [ SCIEX 22 7] ; DIONEX-
Summit P680A DGP-6 AUX = It s BUR AR (i, 56
Thermo Fisher /A 7]; Sartorius BP211D 5% H 1
KF-, f8[E Sartorius 23]

SEFIZRNE, W T DY AR h T 25 AT R
Aw], IR B 2K 2 B SRR M E N
BSERPR B MWL AR Corydalis yanhusuo W. T.
Wang, #t'5 4 130101; D101 KFL# SR, FifE 0.3~
1.25 mm, Ak HG2-885-76, K& R4tk T
WU (i oG, IE TR |05 HEE. OB (O
Bratiys f e 05 4, it T-033-160912, Jit

T 98.8%, T AR AEMEAE MBI A H] s R
T v RS, kS B21272, Rk 98%, T
IR AR AR A A

2 FEEHER

2.1 TEHFRRBRIGI&

HUAE #1200 K 500 g i 50% 2% 10 L, 80 °CH]
WHLE 3 K, BRI 1 ho JEREA FFHEIOR, W R
PEHUA TSR E 75.123 g. ML 5 kg D101 KALH g
95% L IETE AL JE NI, FHZRRK AT 2 0k
W . WO 50 g WART 1 L 280K, iR
i b D101 RAURE AT, SRAIRE 12 h, Z28MKuE
FE 10 MEARIAF 2K B H 30% SlEvtfii 15
AR, AP, ok (RSB H 7 AR 4
YTk 9.815g, %M.

2.2 HSCCC AFRR ik

WA -E THE-HEE-K (4010205 BE
WHRR, RIBEFEDZ. BRIEEIMRDE
AR 22.2's, #HE TR G 4 mL EAH, A
D27 TR IR TR, R ARG
FHL 2 mL, A 2 mL MAHSEATRE A HL, H HPLC
43 I AEECHT AR AEUS EAR T H AR I AR
(), $&H NI R 2 (KD 24 0.70 £ 1.29.
FREE KBy J2 0 Tl aff s HL A de AR o0 B A R

K=(S s —S 2o )/S s

WA R IIE L HSCCC b4y 35 1) okt
T e H AR A A FR R KRR
BRI RETIES Hsdl 01553 . £ HSCCC 4y
B, HARP AT AR A 2 I K (E 5 e
H0.5~2.0, HPAIAAR Z ) (1) 53 )2 I [a) i iy
FRAE AL S ZCH IR D101 KL 30% Z vk it
Jv Bt HPLC 3% 255 B 2273 B 1) H AR KAk 2 1
UG IR R, L b B8 AAa R & 2 M H
A EZE IR R T K AH, 45RI%E 1. A
Frpon] DUR O FE R &7 -1E T RE-FBE-/K (4
11205 B 1B 2 19 K H357E 0.5~
2.0, HAYERTAI<25 s, B, EEAZHEFIERME
i HSCCC 73 B MR FIA R
2.3 HSCCC HBEFHEME

DLEAG-1E T BE-H K (4010205 AW
BT, ARG ETE S, S
NAH, AR 20 mine  FARYE AR, FARME
o E R . K[ E AL 30 mL/min ()AL
RO (R R, IE e d 800 r/min,
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x1 BRULESYERRELLHIS-ET BE-REs-KIER PRy
K1{&
Table 1 K values of target components in different solvent

systems of chloroform-n-butanol-methanol-water

P o KA

FAi-1E T RE-HEE-K - 3 20T T)/s TR
3:2:3:5 8.5 439 18.95
4:1:3:5 12.7 0.29 2.08
2:3:3:5 418 1.71 4.06
5:5:6:10 14.7 10.33 15.28
5:5:4:10 25.7 11.36 17.41
3:2:2:5 8.3 431 4.58
4:1:2:5 222 0.70 1.29
4:1:1:5 20.0 0.18 2.97
7:3:6:10 28.1 125 4.46

PR 10 mL/min [FI4AFRNTSIAH, HHEH
25 °C, KK 282 nm A R ARV ISR 2R P4,
PRI “2.17 300 F il £ PR T8 50 mg, F 20 mL
AR AR SRR o IR RIMPEII 30 min J5 R
4 800 r/min, /AR 10 mL/min S8 IE VB 30
min, FRHE G E I AN a1 4 53

EE-1IE T - EE-K (401220 5 1KRA,
AW 1 FERRAE BT, FrUAECL EAR S S
F, AR AR R e R T, A1 5
WesE . Wit G4 2 TR IR R 2R B AE FAH,
R BERA R vE A &4 2, PIAEBEN 30 min
O AMFEAEBD BN, &8 AN RBIAHE, EAH
TR A FPEME, W5 2 Shg RARZEE, 2L
HSCCC 43 B 1, 2 AMEAWIAE 1 5 Bk
SERITE
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1 EAFREVELE LR HSCCC
Fig.1 HSCCC of alkaloids purified from CR

2.4 HPLC-UV o EfRYIAE

K HPLC VEXT G S 2= S0 173 38 1 BE DA &
B ST AL S BT
241 RGN IECH RS
R RN A SO R IS B R 25 mL ARG,
el QEER, e RBZIRE, 5, M E
TRPEE 3531 Mg M L 2k 811 pg/mL FEE 22 SEA 402
pg/mL [ VR A5 55 B i iy 46 TR o
242 {44 Kromasil Cis £ (250 mmX4.6
mm, 5 pm); FEENHIA LHE-0.2%0K LRI = L%
IR (pH 4.00, —JGHBFEBENL: 0~25 min, 10%~
26% 4 25~33 min, 26%ZE; 33~55 min,
26%~80%Z1%: 55~60 min, 80%ZJE: 60~65
min, 80%~10%ZfiE; 65~75 min, 10%ZM; 14
BUR R 1 mL/min; A6 30 C; #EFE 10 pL; 24h
R 282 nmo HRIRHREL LI S0 25 S md Ve ity 2
SERRIE T FEAME T 10 000, €73 LA 2.

ﬂi%%ﬁi@
Sk
190 500 80 ‘ 190 500 "800
Alnm ‘ ‘ Amm
ol
L
T T T T LN L L | T T
0 10 20 30 40 50 60 70
t/min

2 REXEES HPLC B R EIMAHEE
Fig. 2 HPLC and 3D-Ultraviolet absorbance of the mixed

reference substance solutions

243 AN BREECH  OREEARE “2.17 BUR
(FIHEEY T 5 mg & 10 mL B, O3 O
ERBZNERA], 1 0.45 pum FAFLIEME, JEBCNHL
TR AR

244 KMERRFES OREEF R G0 A& )
0.1 mL T 10 mL &), F#HL 0.1, 0.2, 0.4, 0.6,
1.2, 1.8, 3.6 mL T 5mL &, MG eREA
FERRS), 4% “2.4.27 ABRSZAEHAT 8T, g AR
Jo AR FEE TR VR B 0 R A S U A S A R DR TR
DAETHIR A P ARAR (YD, HEFEE B SR (XD, 1
AT, RS TR Y=2.510 8 X—
0.128 4,7=0.999 7, 175l 4.020~402.00 pg/mL,
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KR 0.053 pg/mL, € HBR 0.026 ug/mL; (%
BT RE Y=0.834 X—0.734 1, r=0.999 3, £
PEVEH 8.107 4~810.74 pg/mL, #HFR 0.070
pg/mL, &R 0.035 pg/mL.
245 KEERK  DURSX SR, &
“2.4. 27T AT S AT B HERE 6 IR, il sk B I AR,
HE v B SRR T A () RSD ER 0.97%, A K4
B0 THT B IK) RSD 1E K 0.84%, 45 W3 WA 3N 25 i
EY/I
2.4.6 e tEise MR AR IR 23 e
0. 2. 4. 8. 12, 24hJa, ¥% “2.4.27 Witaifksft
I Ve AR, G v b AR SR U T AR K RSD A
1.05%, M Z0 58 S i F¥) RSD {HR 0.77%, 4
TR 24 h 28 E
247 FEREMERE RS ERIGESHR K 6 4, 1%
HE“217 i PAT I 6 I i, % “2.4.27
T T 2% A 43 30 ) 7 A SR AR I 5 i P 0 T
S, VAR B RSD (H R 1.37%F1
1.25%, RWIEEE M.
2.4.8 [HICERLE RIS mg MY T
¥y 6 41'E 10 mL SR, P Al i 1 mL IBG X
WG, O ERRAEL, 725, 1%“24.27
TSRS AR E I, o AU T 3
TIEE[BICR g 104.5%, RSD 1H K 2.37%, 52 5E0
(R INRE I %l 99.05%, RSD E K 1.82%.
25 #HENE

FEEFRPCHIEY TF 5 mg DL A B4 2120
43171 mg 414 3.4 mg, $4M “2.437 Wik
HATHIE, 18 “2.4.27 WAEAME FHATIE, 143
OB, TN “2.4.47 LA 5RE,
I 0 Al VA R SRR ) . PR LI 3
251 gEElESRE WSS, 401
FIZH A3 11 45 B IS TR RN 3D 22 AR 4 K14 140 )
5 It S5 R AR S — B AR i Skt
AT O W T R b B AR 0 e A
17.44%, WE23E0 7.46%, 414> 1 i S04 Hhi
98.89%, 413 11 Hifg 22 SEHH 94.29%
252 A7 I IWCEERMGES R 50 mg fHIED T &
A I SR T R SE RSy 50l R 8.719 mg F 3.731
mg, JIL 1 RA AT I S5 R I 28 Sk 1) 3T
Tk 7.1 mg A1 3.4 mg, iS5 S Bl 28 SE
(IR g 81.43%K11 91.11%.

H bR = 1% B AR B A3 b B bR i i

A 41951
M1
.YV TN W 1Y t
r T T T T LI T T T T T T T T 1
B
Mo 1
190 500 800
Anm
\
I -
| —— T T T T T T T T T T 1
C Mo 10
‘ 190 500 800
‘ A/nm
|
[ O 1
o T T T | L B T 1
0 15 30 45 60 75
t/min

3 MARY A B2 1(B) FES I (C) A HPLC B X
RIMAEE

Fig. 3 HPLC and 3D-Ultraviolet absorbance of crude
extract (A), component I (B), and component II (C)

2.6 UPLC-Q-TOF-MS/MS %%t BfrF=4i1T4
MEE

2.6.1 (OifEsfE (AR kh Kinetex XB-Cig £ (100
mmX2.1 mm, 2.6 um); FEIHN 0.05% H RZK %
-2, BEEEBERG: 0~0.5 min, 10%ZJiE; 0.5~8
min, 10%~90%ZME; 8~12 min, 90%ZJE; 12~
15 min, 90%~10%Z ;s AR R 0.2 mL/min; A§
W30 C; HEBIHERE 2 pl. IS A L
U AR 2 SRV T S ANMIE T 6 000

2.6.2 JRiE4AF  Triple TOF 4600 i 20 # 5t R 4%
KH ESI B 7. KH] Positive & AL, s
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FHITEE m/z: 100~1 000, FALAHES, B
(DP1) 4 379.225kPa (55 psi), HHiB< (DP2) &
379.225 kPa (55 psi), A1 (CURD 4 172.375 kPa
(25 psi), ZEALIRSE 600 C, “KH] TOF-MS-Product
Ton-IDA F3i, TOF/MS —Z¢FiTHi Al & 11
24 Product-lon-IDA & 1B £ 1A 4 600 ms,
150 ms KM Z E w548 (MMDF) &1 54
Fr (DBS) 1Eh ik 454, MR 80V, &
TURHLE R 5500 V/=5 500 V, fiffERERE (CE) A
40 eV, REFERERE SN (CES) N (40+10) eV, %
P& HT A Analyst TF1.6 Software (AB SCIEX,
Foster City, CA)D.
2.6.3 2 MEEWII LC-MS/MS (1145 K53 Kt

(D Ao 1TIgiEE. B4 gk
ORI T IHESY T TR m/z 366.169 6, Sl
S R B S TR B 25 -2.5 X 1070, ML) 1
=GOk, #E2> T8 m/z 366.173 3 2K 1 43
FHIEIE R m/z 351149 5 B 51, k%1 7
CH, JE % m/z 350.141 8 A &+, Bk 1 1ok

FEIIRE B 1 miz 322.146 4. XSS 753
R RO R R R S T A [
JT AR B HORS A o AR 38 13— B HE 21 5
1A A28

(2) A5 NIt %e: B 5 hi—gm K
WoRA Sy 1T HESY T B T8 m/z 356.1852, Siff
SR B TR RO 22,8 X 1070, WS4y 1T
P2 ii i, HESr T3 T miz 356.1852 K 1 7y
THAEIE m/z 325142 | AT, ZR15T
FAIERN 1 4> F LB m/z 310.118 5 A 31,
FEI 20y FHIEIE K miz 294.123 8 EF B 1, K+
2 7RSS 1 43 TSR R m/z 279.100 0 7
BT IR BT Sk PR SO v R S
(AR B TR AAH [R] o I DURR A HORS it o 2 5ORT
FE kB HEN A 3 11 o 22 Sl o

SN IR ST IS, 419 T 55409 104 B a4y
5124 40.08 min A1 30.12 min, 55 % G B H U4 ()
40.02 min F1 30.07 min FEARGEEWI 5. AT E 4L
152000 1053 0 A Mt S 55 Sl e 2 S

A | i 1 B c
\‘ y J
. i :\¥ — — r T 4 J JI T T 1
0 4 8 12 16 100 300 500 700 100 200 300 400 500 600
t/min mlz mlz
4 HR 1THRBFREE (A). MSE B) F1MS/MS B (0O
Fig. 4 Total ion chromatogram (A), MS spectrum (B), and MS/MS spectru (C) of component I
A 1% 2 B c
- Lu’ - , ; x x x x . x x x x x X ; L I mh:h\l; }\ dl ‘] I’ \I L ‘ .
0 4 8 12 16 100 250 400 550 100 200 300 400
t/min miz miz
5 AHNMMEBETRE (A MS E (B) 1 MS/MS & (C)

Fig.5 Total ion chromatogram (A), MS spectrum (B), and MS/MS spectrum (C) of component IT

3 g
KM HSCCC LLAA-1F T WE-HlE-/K (4118
2 D 5N YTTIE ARG AE R R D101 KALB AR 30%

VR B (50 mg) Hh /) 515 B A0 28 5 7.1
mg FIAEESERE 3.4 mg, JLICRA 81.43%F1
91.11%. £ HPLC 43 A543 25 1) 1t S0 28 LR il AN i
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PSR IP) T E0h 98.9% 1 94.3%. SAESEIR4)
ETEM LR, HSCCC faiffi. PR, &I
BFIE], SEBL T RER I N s Al . S RS A

%, HAMRGEHNME.
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