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BE. B #IARERE KT Corydalis decumbens (Thunb.) Pers. HPLC F84CEE, JH & Al A msl . thiR M &
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289 nm; FEIR 25 C, &R 42 BRI A 12 N EE N, MBS KT 0.940, JERTA 6., ShRE ST, W
AR, EHROFE, WEARM ., LEMAS AUBNEEXRRRE (7120999 5), FEFEEEITE 97.31% ~
98.23% , RSD 0.76% ~1.93% ., & ZJrkfaenliE, v A TFERICH RS,
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Establishment of HPLC fingerprints of different grades Corydalis decumbens and
determination of six constituents
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ABSTRACT: AIM To establish the HPLC fingerprints of different grades Corydalis decumbens (Thunb.) Pers.
and to determine the contents of protopine, palmatine hydrochloride, palmatine hydrochloride, cumene, tetrahydro-
palmatine and scutellaria. METHODS The analysis of 50% methanol extract of C. decumbens was developed on
25 C thermostatic 2695 Waters-C; (4. 6mm X 250 mm, S5pum ), with the mobile phase comprising of
acetonitrile-0. 5% triethylamine flowing at 1. 0 mL/min in a gradient elution manner, and the detection wavelength
was set at 289 nm. RESULTS There were twelve common peaks in the fingerprints of forty-two batches of sam-
ples, with the similarities of more than 0.940. Protopine, palmatine hydrochloride, palmatine hydrochloride,
cumene , tetrahydropalmatine and scutellaria showed good linear relationships within their own ranges (r=0.999 5) ,
whose average recoveries were 97.31% —98.23% , with the RSDs of 0.76% —1.93%. CONCLUSION This
stable and reliable method can be used for the quality control of C. decumbens.
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FPURIR TR 5 IR 2 F o WU o, 2k
M. KURPESCTT R | B . KRR |
R % BRI EZ A A, 4
AR R g, ERER I BT, SEHIROER . AR R
B, DUSZAARGN , SEESE ., ZGHBIRERY], AX
TR MAE | #h& R G557 A RE IR

g 25— B A AR R 5%, B
W, R4 A b 24 b o R i 22 50 5
HHET S E4 R VL “gete g i#iT
oo WL 5 AEREREAEHORE, AR BTt
G R, B HAF AR HEXTTE h 25 b i Hh &
FEAERT, BT, ERIOFTCHMCER b, HY
TES R [FRHE R B EREEE , LG HAE
ARARRL, G (FRfE) hRLE R RESA R o3 2 4>
Y, —5FR 50 g 45 RiLAN, TA5HE S50 g 45 Rilk
Gh, BEE A 15 KB RTER/MMES, #HEKT
IR 3AEEG, SrRIARIE, gett . /hik, WK
PR RKIERE 20 ¢ 30 KN, HAR 4~7 em; HVTHE
20 g 30~60 ki, HAE 1~7 em; /NE%E 20 g 60 i
Gh, HREO~1 em, AWPFFORE RIC/T N RIE, 5
e, bk, DUERT 6, e ST, R
. OO R, DU, 5K 6 FhAE YT
SRR, 455 R SUENE M A E R
X AN A SR S AT AL

1 &

1.1 AT Waters e2695 R 5 % Wk A 0 135 4%
( Empower o 3% T /F uh, 32 B Waters 2 A )
AE240 Lo RV (T —, MR E-4E
FIZAUE FiFABRA T ) 3 GZX-9076MBE Y Hi #4
SRR AR (i TR S A B S B B T R A
J7); SHZ-D (1) fEFFKRESFHE (JL Xk
W THEALER) ) s PR EENL (K VD E B R R AL
WARAT); 5 SARMER (2% EE K%Y
) ) ;5 KQ-5200B 8/ P iE s (B L s Y
WARRATE]) 3 KA HLAH L S B (T B
W AEs ) ) o

1.2 &AEHY HRILMIR A KT B4
PAIK: IR = T A i 1= A W = S
. BOPHE . TEE RAEE RTCAESE L, &1y
TR RFE R T HRBREE N IES, HFRENLE 1,
JEB B (45 BCTG-0414) | M 57T (5
BCTG-0234) | #EHELZE (L5 BCTG-0235) , MY
S50 (45 BCTG-0261) . £ # i (4t 5
BCTG-0263) A TVLVEARRE R TAYEARAIRA
H ;MR R (5 20056-201611, F§E D
HEYRHEABR AT s T elivkEgiR . — Ok,
WAL NG AT A B (PG B Rl 2 R A R A
Al KRS AEEK

x1 HERER

Tab.1 Information of samples

i gl £33 AHLLEE Re2 g} 373 AHABLEE
S1 VL EARITAA X 0.946 S8 AeyT ELXB T A * 0.980
gtk 0.968 gtk 0.990

%N 0.987 AN 0.985

S2 AT B I LA K 0.990 S9 PANTITE ] EEE PN 0.977
S 0.986 S 0.986

N 0.983 N 0.977

S3 AR D x 0.978 S10 R 43z 5w b % x 0.981
itk 0.988 itk 0.982

N 0.984 N 0.982

S4 AL S 2R R K 0.980 S11 = PN 0.981
ST 0.994 £S5 0.971

N 0.980 N 0.973

S5 AT ELARTT AR x 0.981 S12 THRAR x 0.989
Gtk 0.992 gtk 0.969

/N 0.980 /N 0.943

S6 PN T= =8 K 0.986 S13 A K 0.980
5 0.977 £ 0.995

%N 0.982 AN 0.994

s7 PN mEES x 0.988 S14 RIS M *x 0.960
S 0.993 S 0.975

N 0.990 S 0.991
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2.1 k¥it# i UliMate 3000 DAD K&l &8 %} )5
B f, SRR VT ., EHEROEK RS R o
DUSLZGHEB . 25 BB AE 200 ~ 400 nm ¥ B #4714
YA K 289 nm I, 6 FPRIN A4 YA
B AR MW, i B v Ly B A5OR RAF, diE
289 nm AR K

2.2 &% Diamonsil-C 3% (250 mmx
4.6 mm, 5 um); WHMHINE (A) -KHW (B,
1000 mL & =2 5 mL, FHUKEERRIH pH =
9.99), REEFRIF VR, FEF LR 25 R gEK

1

5]

289 nm; AFHVE 1.0 mL/min; #EE 25 °C; #EFE
10 pL, fEEIESAIET, &0 2RI 1Y 43
B, RS2, EIERILE 1,

*2 HERBER

Tab.2 Gradient elution programs

VMBS [E]/min A ZHE/% B 7K/%
0 10 90
25 30 70
42 40 60
49 44 56
59 44.1 55.9
65 46 54
70 10 90
5
4 6

3

A

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 352 54 56 358 60 62

ATRA XTI

2

3
——— P

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62

B

L RAREVET 2. SR 3. DUSZHARBL 4. WA RTL 5. EBTRBL 6. EHIRZE
1. palmatine hydrochloride 2. violine 3. tetrahydropharmine 4. bicuronine 5. protoopioid 6. tetrahydropalmatine B
1 &4 HPLC &iEE

Fig.1 HPLC chromatograms of various constituents

2.3 RSk R & K% B EUE BT R 6
530 pg. FRMRMEEIT 403 pg, EHHRLEK 478 pg.
HEAsAG R B 313 pg, PUEZHHOH 410 pg. 5540
327 pg, ET 10 mL &R, MHEEESS, BCHl A
R e B 4> Wk 530, 403, 478, 313, 410,
327 wg/mLIRXT HE SR

2.4 BEX SRR A

2.4.1 ®EFETAA CWEEE RICHI KRS, 5
i AR BT W a8 B vl KU B, &
2.4.2 MBIl MIRERTHE (55
i), KEWE 1 g, BETHEGREH T, HEn
A 50% HUEE 50 mL, FRAE i, @A (200 W,
40 kHz) #2H0 30 min, JE¥%, FFERE, H 50%
H B TR AN SRR R T i, #2250, 2 0.22 pm 1
fLUBRE, HREZLUEWR, HI1S.
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2.5 FikFER

2.5.1 RGEiE R B <2037 TR XA
W, TE 2,27 Tk SRR N HERE, 0 ok Ak
B, WK1,

2.5.2 LMERRFLE KEBWH “2.37 WFX
FESRGE T 2 5 mL s, RS, BHA
Ivi) o R (A0 R VA T, TE <2.27 Tk ARk
TFHEFE 10 pL, DAUEEFRCIALER (Y), %I
B R AR bR (X)) AT, S5 R0
%3,

2.5.3 KEHEIRALE WS PRIUR —HER K T
K (S14e68) 1 g, ¥ “2.47 TR Jy kil 4 g
FRUA VR, fE <227 TSR T iESE A sh ik A
10 pL, 6wk, idskEikE, LI5S (5 A
B PR R B I R TR O 2 B AR 4 o i
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Tab.3 Linear relationships of various constituents

% [EIED:EES r AV (pg-mL™")

JERABR  Y=13 700X-1 360  0.999 9 3.975~159.0
ERE DT Y=18 900X-8 160  0.999 7 1.612~80.6
SEFIRZE V=6 660X-1 610 0.999 6 7.17~143. 4
ARG R Y=7 870X+2. 50 0.999 8 25.04~125.2
PUE 2T Y=6 730X+714 0.999 8 4.11~41.00
SR Y=17 900X+1 970  0.9995  0.054 5~5.45

) AFF X g T FRRIUAE X £ B3 Bsf (] RSD /8T 3%, 3%
IR A BT

2.5.4 HEMHIAR HEFRIUR S 2 R ITK
K (SUER) 1g, 614y, ¥ “2.47 WKLl
U, 7E <227 WSS N ERE, LU
550 (JEB R mE ) A LR B B[R] R T R 2 R
755 S A g 1% A Xof i T RRURIAR X6 % B3 B 1] RSD
BINT 3% , RUZIEEEER L

2.5.5 FUErERAE  EE AR R ICHEA S,
Sl FERAMETIE 0, 2, 4, 6, 12, 24,
48 h, FF “2.27 WEGEFMA TR, LIS S5
CJFBT i) PR B I [R] R i AR 2 B8 A
LA UG P AF T 06 1T AR X O B B[] RSD 241/ F
3% , FWNZMHL M IRTE 48 h WERETER LT,
2.5.6  AERISCRIKES RS ARERE —Hk E A
THRMERTITMAE 6y, B4 1.0 g, 55K
FIMAJEBT F 8% 6 At RS, A S5 3R
WA R 80% . 100% . 120% , % “2.4” TR
Tk ml s A, E <2.27 Wik ARt
FE, 0 B I TR R, 25 R BOR
AR R md, ERER L BT, SEHIROER . AR R
A LU W2 S A 8 - A S B e A B 5
97.54% . 97.85% . 97.31% . 97.61% . 97.78% .
98.23% ; RSD 43l & 1.21% . 0.76% . 1.26% .
1.93% . 1.52% . 1.24% .

2.5.7 FEMEARNE WERILHS, 50%
“2.47 TR kA HR IR, fE <2.27 T
TEAAF T HERE, 02 ST R S 6 R A
T, SERE 4, L, RRHEKOR RS9 K G
6 FiAE YIS A A 200 R AR R AR R
i, AP A WA 225 WA, BB R
B, ERFRL YT | SESHRINIR A Rk G i
KT/INBE; 29 43% M Kk & A mis, Dk
i Ak, /NGER LUARAL R 5 A 5 JLF o T A
SRS, B RICEGRN e e AT IR - H
A—EMEX,

x4 BRI ESEENELERE (mg/g)
Tab. 4 Results of content determination of various
constituents (mg/g)

BRE EHE LhE WAk
SRS JER A
B

S
K
i

SI K 4903  3.040 3.945 3.971 0.374 0.175
it 2.957  1.536  2.425 2.685 0.313 0.124

/N 4308 2194 3.452  5.165 0.434 0.184

2 Kk 4513 1.472 5.773  6.295 0.496 0.130
itk 4.267  1.240  4.599  7.317  0.554 0.179

/N 4551 1.009 4123 6.363  0.479 0.132

S3 K 4.98  3.527 5.763 7.791 0.482 0.135
Gi%e  4.621  2.495 5.730 8.847 0.536 0.219

/N 4090 1.802 4.816 8.480 0.635 0.201

S4 K 6.452 2,902 5.545 5.704 0.586 0.137
Git%  5.634  2.200 4.894 6.463 0.536 0.152
/N5.500 2,071 3.997  5.057  0.480 0.091

S5 K 4200 2.874 5682 6.596 0.495 0.137
G4t 3.472  1.921  4.088 5.257 0.408 0.132

/N 3,390 2,123 4.488  7.336  0.525 0.103

S6 K 5265  3.321  5.940 7.717 0.442 0.134
it 4.165  2.890 6.045 8.921 0.580 0.195

/N 4104 2.560  5.858  8.639  0.627 0.157

S7 K 3.865 1.434 5.296 4.341 0.531 0.157
it%  4.000  1.245 5.139  5.258 0.573 0.190
N3.677  1.024  4.317  5.549  0.578 0.143

S8 K 4.81 3.135 5.410 6.307 0.345 0.148
itk 5083 2,952 5.519  7.472  0.530 0.216

N 1.837  1.139  1.865 3.376  0.297 0.052

SO K 4726  1.287 5.774 4.464 0.558 0.202
it 4.205 1.065 4.851 6.285 0.630 0.160

/N 3.993  0.898 4.857  6.686 0.700 0.180

SI0 Kk 2.737  0.863 3.671 2.834 0.326 0.158
Gi%e  3.473  0.969 4.548 3.870 0.527 0.244

/N 2,902 0.668 3.757 3.833  0.500 0.165

SI1 K 5106 1.172 4179 5.735 0.550 0.198
Gi%%  5.557  0.983  4.320 7.426 0.553 0.224
N3.753 0 0.722 3182 5.675  0.524  0.172

SI2 K 4.584  1.634 6.317 8.270 0.683 0.144
git%  5.557  0.527  2.660 3.726 0.308 0.063

N 2,734 1.049  4.956  7.692  0.683 0.125

SI3 K 4.026  2.133  3.968 4.999 0.293 0.062
itk 4571 2.046  4.772  7.035 0.464 0.143
N3.715 0 1.427  3.943 5.924 0.520 0.110

S14 K 4.842  1.525 3.627 3.360 0.325 0.078
it 5.508  1.550 5.257 4.793 0.535 0.141

N 4717 1.350  4.861  5.466  0.714 0.166

3 RS

3.1 e E#EEs LR 14 AR, 5
T NER R A, # “2.47 WF ikl &t
WA W, £ “2.27 WEE&ET, 20
10 pL #FHE, R AE 8B, W 14 77 i 3 A5
R RICHE SO RSB S A« 2 a5 4 SU
TEAETEM R S” (2012 BR) %44, DL S1AES
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EiEE NS I TR T A HORER & ) HPLC
g, HEE 12 MEERE K, fET 6 Sk
RERRREL YT 7 SN R R 9 S A U A 2
FRAK . 10 S060 FuAiAl A, 11 508 JE R F- A,

T e T e ——
2T —

12 SUEIEIR R, WA 2~3,

R
S42

HREHFTIRL

I TRLN EYE TR TN IE 9T 104

S1

0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 38 60 62 64
t/min

B2 42 #t#¥ 6 HPLC 549 &
Fig.2 HPLC fingerprints of forty-two batches of samples

'
\ hoa A I
e A M Wil

024 6 81012141618202224262830 3234 3638404244 46 48 50 52 54 56 58 60 62 64
t/min

B3 BEXLTMWBRIESEE
Fig.3 HPLC reference spectrum of C. decumbens

3.2 ARMUELSHT R P2 gk SUEE A
JEVEHT RGE” (2012 fi) RAF, LA IRICN BHiE 2
K2R, THRAIRUE, 452RER 1, ATH, 14
ANFEHL 3 AN AFE G R TC 2 b5 0] RTR S T A R
JEHRT 0.94, KW [A) 7 AN ] 55 9 = R TC 25 44
TERLIT A TER K25

3.3 AFEXRA RE 4K 3 FRAKTL 6

12]

R - I S
LE— T

ACFh AR LR S

4 EXT 6 MigtRMEM 3 F IR FIE

Fig.4 Chemical patterns of six constituents in C. decumbens
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By E B, R SIMCA 14. 1 #4402 K Ik
6 Fh EBRERERL AT 0T o 42 IR R
TCRESL 6 FVRIE L/ S A SIMCA 14 1 8 kA7
TR HTHT, B 4 R, 3 A ELCRBEIRIT 1Y
XG5, AT BT g A A R A AR A A
MR A X 5y, #E—2 R A OPLS-DA & XA i
AT, HE4B FTLLAEH, Rk /hikn] LIAR
W, A E R ICH S0 o SR HE AT SEAR A

4 itig

4.1 BRIBEEFTFRF AR EBELT R
YR A LR TGy A 1 T 3 4 BBCRITRE 7R R I, &5 R &
W, MESAHEESAK, IFmEE, NG
JRRERR R, B AR 2, HmIA e pi s
Sy o, TR REGE, B ERERR, L
TR PR

4.2 FehAaikdFE  HET LN - = OHEBE TR T
(51000 mL & =2 8 ml, VKEERR 30 mL) . &
G- — OGBS FRIAW (B 1 000 mL & = ZF% 5 mL,
VKBS R 2 mL) ., & W5-= & MBS IR is W (B
1000 mL{& = Zf% 5 mL, FVKESER I pH 9.99) |
ZNE-0.1% BERIFEW . L1E-0.2% BERIER . &
-0, 6% BRI 6 MmN AH R Ge, 455 s al Ik
BRI /> B EANTEAR | H pH XU B [
B[RRI TET R M K S st AH P BB T A
BLEEAE, RIS A pH (R 60 5] T4
Z—, WHEZ—RIXPNER, IR 555 A
M, BRIEEFEGHEMWENS, et s
PRI AT LGRS 08, SRS asbE S5 4 T kAT,
4.3 kKRB A BE SR I AR X AR i E
1T 200~400 nm YA BAAH, JFX5 K TRI6
I HT L EE 45 R RIS 53 7E 289 nm 4b

ARG W, Hores RaE, FRaEigi] B Higig
4 1
41 .3
3f 1@ OO‘-“: _
2r sat 5121 563 13 Qe
r s@'.s‘43~.a3
= 0 s+ @—21 @51 m— ] @12
=t 59 @?88 1 ‘T—'ZEO é__}wa.sﬂB
2t 0% | @an
3t @10 | E3
4t
-5 . A
3 -2 -1 0 1 2
1]
B4 534 4 HR



2020 4F 6 A R June 2020
Fas FHol Chinese Traditional Patent Medicine Vol. 42 No. 6
B [5]  ¥3CF, B2, EWHT, & g 8 fhlr i
4.4 6 FrIAERRSHAT BREHEESEY W R WA AT (], A S IERZ L, 2018, 29
S T =267 s (6): 799-803.
BUSY, RRIABE ARG T, RRABUR. ) e w5 wxoenmmemersn
iRz | E&%ffﬁlﬂl%ﬂﬁ%\ ?fgﬂﬂld\ﬁ%%\ P AE L)), HEBEZSH, 2019, 16(7): 37-40.
fERY MO ST EATLOHKE . WEES (71 mea, k ok B8, % RRSREHRLH S
RS R 25 BEAE ) SRR 2% FLOA BN A RS T RS L A BT (1], A B 2 T
BRI ™ | B0 R, B 2015, 34(12) - 28682574
o e o [8] Song L. S, Guo J R, Zhao L C, et al. Electrophysiological
}EH ’ HA a}im&/}\ ’ er‘jrﬂ‘?d;‘rﬁf A Tﬁ‘l’ﬁi%ﬁﬁﬁﬁ*&/fi effects of protopine in cardiac myocytes: inhibition of multiple
USRI SRR SLAT S A B0 R 1 o chael s 1. 5 Pl lenr, 200,
FH; ZECEERA BT E S n " | 129(5) : 893-900.
%U” . *):T_‘HEFELM-]SJ N Em]ﬁ;‘uml/]\*ﬁgé%Uﬂ N E&%?@ [9] Hambright H G, Batth I S, Xie J, et al. Palmatine inhibits
ﬂ:\ l}%,ﬂi&ﬁ%%\ ,f%j:)ﬁl[)ﬂ—‘w‘ml%/{%,f/ﬁﬁﬁo growth and invasion in prostate cancer cell; potential role for
Fﬁ% EP%*X%%*%“Q%*E\ *}L*)ﬁﬂﬁﬂni ’ Fﬁ%i rpS6/NFkB/FLIP [ J ]. Mol Carcinog, 2015, 54 (10):
1227-1234.
HRZELMUE AT BRME) AT, 00 zopm & o, xiam. serm sritio s L
ARG S, P — I B 25 b g it i d AR A S B 5 R LA W OB S [0 ). o 25 2
b)Y kB —, JN o (hrifE) REESE 2011, 27(8) : 1051-1054.
;.\)%BE:‘F‘VI'—)H‘( , ﬁ‘ﬁﬂiiﬁé/\ Z:é[J |j;J Emﬁ*& 4%/—?-\‘ E(J%gago [11] Cao F L, Shang G W, Wang Y, et al. Antinociceptive effects
:"EJLEE ’ E%%I—_ﬁ%,ﬁl\%i Kﬁ% ’ ::@fg&_ku ﬁj\ﬁ*ﬁ ofintragastric ~ DL-tetrahydropalmatine  on  visceral  and
ARSI, ST SRR LR I et B B, 011, 10001 19020
52 MBOPIAT IR, BOG R, BRI, rn) i, M, swomw, 5 G0RCEIRRS L
KR TCHE i T 75 00 FURS A R B AT s, o LA B T RO ()], 2, 2005,
RAE Wi PR 259 4, 0 2 B o B 0 18 21(5): 599601
m%\:o [13] Ishiguro K, ndo T, Maeda, et al. Dehydrocorydaline inhibit-
selevated mitochondrial membrane potential in
Sk, lipopolysaccharide-stimulated macrophages [ J]. Int Immunop-
harmacol, 2011, 11(9): 1362-1367.
[1) 2 M, B % MWK [T]. AR SR [14] XuZ, Chen X, FuS, et al. Dehydrocorydaline inhibits breast
2y, 2016, 23(17): 59. cancer cells proliferation by inducing apoptosis in MCF-7 cells.
[2] Bk, LEE ERENHEEMNVIRERI]. BEZ [J]. Am J Chin Med, 2012, 40(1). 177-185.
P, 2008, 19(36) : 2867-2869. [15]  Cui X, Yuan G. Formation and recognition of G-quadruplex in
(3] R&fl, wkw, T B, % EXEMOFRIERLT]. promoter of c-myb oncogene by electrospray ionization mass
AR R - R 25804k, 2014, 16(12); 2713-2719. spectrometry.[ J]. J Mass Spectrom, 2011, 46(9): 849-855.
4l W, T W R NIRRT 6] T, % b, AR AU RS S M

i HPLC 4550 1 2 i e 0P )] A
SLYG TR, 2019, 25(15): 161-167.

WEAMRE MW ]]. TERBEES, 2007, 19(6):
165; 180.

1531



