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Abstract: Objective To establish the HPLC fingerprint and multicomponents determination of Corydalis Decumbentis Rhizoma, and
provide a scientific basis for the improvement of its quality standards. Methods The separation was performed on a chromatographic
Diamonsil C;g column (250 mm x 4.6 mm, 5 pm), with acetonitrile-0.2% acetic acid (adjusting pH to 6.0 with triethylamine) as the mobile
phase for gradient elution. Volume flow rate was 1.0 mL/min. Column temperature was 35 ‘C. Injection was 10 pL and the detection
wavelength was 280 nm. The fingerprints of 15 batches of Corydalis Decumbentis Rhizoma were established and evaluated by the similarity
evaluation system of TCM (version 2012A), which were divided into two categories by clustering analysis and principal component analysis.
Meanwhile, the content of protopine, palmatine, bicuculline and tetrahydropalmatine was determinated. Results The fingerprint of Corydalis
Decumbentis Rhizoma was established. There were 10 common peaks in the fingerprint. Protopine, palmatine, bicuculline and
dl-tetrahydropalmatine were separated with good linearity relationships (» > 0.999 9). The average recovery rates of the investigated
compounds were 97.12%, 100.09%, 98.53%, and 99.71%, respectively. Conclusion HPLC fingerprint combined with multicomponents
determination can provide the reference for the quality evaluation of Corydalis Decumbentis Rhizoma.
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¥, W, AE, BT S, B
KRR BERRcm . IR R R, B
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Agilent1260 =RGRAHEEA, EE Agilent 2
#]; Diamonsil Cig (250 mm X 4.6 mm, 5 pm) i
¥, [ Dikma A ; AB204-N HL7 K7 (+/34)
Z—), {&[H Meteler A #]; BT25S 7R (Ji%r
Z—), JH[E Sartorius AF]; HAEPEIEHEAG TH
WZ AR A

JEBT AR (65 MUST-17032408) fif (S
(fit'5 MUST-16070212) 340 5 AR S BAFE VIR
HIRAT; HBER ('S 1140303). EMHRLE (it
5 J140303) ¥ H EERRRIAFIERA R, FEsS
BIIRT 98%. LN (ia). HEE (i), 4
BE (rAraiD . VKRR (irdld, REET FRMERM,
BIRAT =28 o), KESEREHL T
FLRT: aidoK, TONERERARAR. 15 #E R
MP=H SIS AR 1, ZiME R HIZa TR 2
FIPRAE, S22 A T R R A
185 R SERMER A2 Corydalis decumbens

®1 GHSHS

Table 1  Habitats and batch numbers of Corydalis

Decumbentis Rhizoma
E Ik it i | gms it P
S1 2017042002 VLG | S9 2017042011 Vi Eg
S2 2017042003 YLPE | S10 2017063001 YL7H
S3 2017042004 YLP§ | S11 2017080801 YL.7&
S4 2017042005 YLPE | S12 2017080802 YL7H
S5 2017042007 [E§ | S13 2017082502 LY
S6 2017042008 VAF§ | S14 2017082504 YL
S7 2017042009 AE§ | S15 2017121201 YL7S
S8 2017042010 Vg

(Thunb.) Pers. HITFHEHZE, 76 (REZH) 2015
SRR — A RRIE -

2 FAEEHR

2.1 SREXRMIBIEH&

HSR BT i fof At PIIR . B R . IR O
FOOTIE G R, REERRAE, 0 ER ) S T
60.6 pg/mL. B 24.8 ug/mL. faf B4 FHK 39.8
pg/mL. SEBH R 2,25 88.8 pg/mL IR & X [ b 7
oy, A1,

22 HiX@iARHE

WE REAMMA (40 B £91.0 g, &
whrw, BEREHEEY, FBEMA 70% T8 50
mL, HREFE, =i 30 min, EFHEAE 60 min,
MEER, H 70%TREANERAE, B, i,
HERyE, Bifg.

23 BEEHG

3544 Diamonsil Cig (250 mmX4.6 mm, 5
um); IR Z5-0.2%UKEEIRIA W (= L% pH
6.0), BEEWEM: 0~10 min, 13%~15%ZfE: 10~
15 min, 15%~25%Z.; 15~32min, 25%~29%Z.
i 32~35min, 29%ZME; 35~60 min, 29%~62%
ZME: 60~65 min, 62%~90%Z.fE; AFRE 1.0
mL/min; #4535 35 °C; R 10 pl; FllE A 280 nm;
PRV IEAR L i B 7 B v+ BAMIC T 3 000
24 BYUENENREFER
241 FEEERE  BHLS N 2017042005 H KT
ZIFPHOR (S4), IR “2.27 TR 7 iEH & At i
W, TR “2.37 TNk sl e, SRR 6
W, CFEFRGERE, 10 S (EMRZE) 1
PREF I TR AN a i AU Z MR, AR S A I
AEGT R B B[] FHAE S DG THT AR o % €20 135 UEg 0 A X OR B
It 1) B2 0 AR ) RSD H 38/ T 3%.

242 FoEtEAL  BOREE ERIL IR R — p i
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W (S4), $#8 “2.37 T Mg tE, 2 I7E 0. 34 64
9. 12, 24 h WFlsE, CsRIESEE, LL10 SUE (AE
AR F) BRI R GRS A SR, HES
AT G PRI A X R B IR TR RIAR G I TR A o 5 i (1 A
XU BR B[] SAHXUEETHIRR ) RSD AE3/NT 3%,
243 EEMHRE HUR—HIRE R (S4)
AR 6 4y, I “2.27 TR J5 ik A Bk A T
FEl «2.37 TR s &R, e kAR, L
10 50 (REBAZR 235 (LR B B[] R 62 135 0 T
SR, T BEH S AT VA TR RE X LR B B () R e e T
1o 5 L Tl U (Y0 AR 6T £ B BsF Ti) B A S e T FrY) RSD
B/ T 3%,

2.5 EYELILERENL

2.5.1  FRSUERE R KARRUETEY B 15 #EE
RICEHE, 53 i4a “2.27 BT 731 2% Sk i v 7
& “2.37 WU g AAFIE, BE 15 #ER T
gUEEE (B D, BAEEINEEE S (R 2aREaa
B AL VR R 40D 2012A FiidEAT 2047, LA S1
NI, KM Z m R IE 3T B3I,
Ao R TR SIS, R i TR (B 2).
15 HEE R TR S i 1 556 R e GBI B DT AL,
BEATAHALFE VT, 45 R L& 2.
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B 1 15 #EXF HPLC 5 E%
Fig. 1 HPLC fingerprints of 15 batches of Corydalis

Decumbentis Rhizoma
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Fig. 2 Comparison fingerprint of Corydalis Decumbentis
Rhizoma

®2 15 MEREAMBOEIFNER
Table 2 Similarity evaluation of 15 batches of Corydalis

Decumbentis Rhizoma

itz FRALEE fits AHALLE
S1 0.983 S9 0.975
S2 0.973 S10 0.937
S3 0.984 S11 0.960
S4 0.979 S12 0.982
S5 0.983 S13 0.945
S6 0.985 S14 0.985
S7 0.975 S15 0.982
S8 0.974

252 EXoM fE “2517 WL, BLSLfE
KRS E SR, 2H SPSS 21.0 gt it 4
TR LT RGER M, R P J7 BRI B 25
VERNFES IR, RAHRBEILIAT RS, TR
GER LK 3. R ER, 15 E RN 2 25,
Horb = 5LV 10 #LE R 2 (S1~4. S 10~
15) BA—K, HEASHMARERERL (S5~

9) EHh—I.

S7 M
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Fig. 3 Cluster analysis result of 15 batches of Corydalis

Decumbentis Rhizoma

253 TR (PCA) N TIFNFTA DK
FES 2> #RRE 71, B SIMCA-P 12.0 20 #r i fhxd H
BT R 00T, 45 R I 4. B PCA B FTLAE
FEEVLYER 10 #EE RICZHM (251 S1~4. S10~
15) BRFN—I, HAESH (5 S5~9) RN
—k, H5RFSMER L.
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Fig.4 PCA (A) and PCA 3D (B) of Corydalis Decumbentis
Rhizoma

2.6 ZIEFRALSTINE

2.6.1 AN R 217 BUNRAX
FR R VAP 1) 2% 1

2.6.2 HHASEWHI%S BRI AR (G 40
Hif) £ 1.0 g, FEFRE, B 100 mL 7,
FEE N 70% Il 50 mL, FREFE, BIHHERE 60
min, BEERE, H 70%HFEAEECR R E, B,
eI, HUSRpEW, RI1S.

2.6.3 ik kA Diamonsil Cig (250
mmX4.6 mm, 5 pm); JFBNFHA LNE-0.2%IKEE IR
W (= ZF%H pH 6.0), BREVEM: 0~10 min,

13%~15%Zf%; 10~15 min, 24%ZfiE; 15~25
min, 24%~30%Z.&; 25~45 min, 30%~65%7,
i5: 45~50 min, 65%~100%Z.fE; AFIRE 1.0
mL/min; 5 35 C; #EFEE 10 pL; Rl 280
nm; 25 F % o T U S A AU 1Y) 43 B BB R T
1.5, BRI R R i v AT 3000,

Xof Bt R (K i P LT S

5 REXEM (A) REXLHiXA (B) HPLC BiEE
Fig. 5 HPLC of reference substance (A) and Corydalis
Decumbentis Rhizoma (B)

2.6.4 RVERREHE K EREOR G x A
i1l B 6 AN [ 5 B A PR 0 B VA, 42 2,637
WUR i SR AR HEATIE, e kg AR, DA
TR ARDR (YD, X [t BT R B R A bR (),
bR AE M 2R, JFHEAT 2RI, A5 bR il 2T e .
4 A E PR R T R LR 3.

F=3 4T IREMZ

Table 3 Calibration curves of four constituents
% EEYE P AP (pgmL
JERT B, Y=985.6169 X+2.4652 0.9999 121.2~1212.0

R Y=3542.6171 X+4.5147 09999  49.6~ 496.0
TP Y=496.120 9 X+1.4308  0.9999  79.6~ 796.0

R L FE Y=838.1255X+2.7086 09999  177.6~1776.0

2.6.5 KEEERE HWFE—MERILEAMB K
(S4), & “2.6.2”7 WUFJjiEl &4l miEm, %
M “2.6.37 UK A & A 3EAT M E , HESHFE 6
R, WSRET AR . THERRT . SRR i
R PE BN AE B R 4 R T A RSD H 4 Al N
0.176%- 0.169%- 0.210%- 0.957%, F I EFE
HRERAT

2.6.6 FeoE PEIES  HURS %5 LI TR A — fk
MV, IR “2.6.37 TR B A& AE, 43 AIE 0. 3.
6+ 9+ 12+ 24 h M5E, W AN o TH 5B F
W APPSR 2 R IE A RSD {H
SN 0.212% 0.487%- 0.794%-. 0.998%,
P T IR EIRCE 24 h NAREE R IF .

2.6.7 EEMHRE HE-HIXE KT (S4)
MR 6 43, %R “2.6.27 T K 5 ikl & Al ia i,
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7 “2.6.37 WUF ik sFAFNE, dscgmR. it
SRR, R A PR SR R
BB RSD {H 73N 1.611%- 1.414%- 1.323%.
1.303%, RIARIEEENER LT
2.6.8 fIFEEIE RS BUE —HERE R ICZ M
(S4) ¥k 6 4y, LI 0.5 g, FEEME, 2%
TN B 1) S0% NN R ik, SRR far E4E T
TS IEEAZR 20 B, JZ IR “2.6.27 TR 5 ik
AR VA, TR “2.6.37 TR ik SR E,
SRUETT AR . THEERT i SRR a7 At P
FIE AR £ 3P FE SR 53 R 97.12%
100.09%-. 98.53%-. 99.71%, RSD &% 514 0.97%-
0.67%- 1.61%- 1.99%.
2.6.9 FERIE  RIEL 15 MEREHMAE,
%M “2.6.27 TUF J7 v 4 R L va i, R
“2.6.37 WUR AR SEAFIE, VB S R e
BER . AP R 4R 4 DR,
SER WK 4, SRR &2 RAIIAE LA 6.
3 e
3.1 REBEFINERE

PATI A R T R L) 1.0 g, K5 EFRGE
BHRIEHIEMT, 20k MA 90%FEE. 70%H

x4 BMHEXRLAIENES
Table 4 Determination results of 15 batches of Corydalis

Decumbentis Rhizoma

Dﬁiﬁ\’ﬁl/(mg'g*l)

WS ThE REE  GEMTR ERELE
S1 0.406 0.163 0.199 0.426
S2 0.364 0.144 0.197 0.459
S3 0.371 0.157 0.198 0.444
S4 0.359 0.154 0.199 0.468
S5 0.446 0.211 0.319 0.282
S6 0.464 0.211 0.303 0.293
S7 0.429 0.225 0.317 0.281
S8 0.419 0.226 0.304 0.266
S9 0.442 0.222 0.292 0.275
S10 0.345 0.096 0.179 0.434
S11 0.396 0.108 0.120 0.380
S12 0.394 0.097 0.119 0.389
S13 0.421 0.206 0.284 0.261
S14 0.518 0.216 0.324 0.271
S15 0.337 0.192 0.170 0.348
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12 — = = E
1.0
e
2 038 = RO E
= =

T WA PR
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= 0.6
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. A = z o i
B 7 Z%?é? 2247 JiR BT Bk
Z 22222 2 %2 272 % 2 2 72
Z Z Z Z 7 Z Z2 Z Z z Z Z
02z 7
Z 7z zZ Z z Z z Z
2 2 2 222 %2 %22 %2 72 % 72 72 2
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Ej187¢

6 15 HtE XL arRR 2 RIRMFIE
Fig. 6 Sum graph of contens of 15 batches of Corydalis

Decumbentis Rhizoma

BE. 50% HEEFN 70% L BE% 50 mL, FREME, 7
30 min, #FE A 60 min, AEEER, HH 90%
FEE. 70% FHE. 50% FEEFT 70% O BERM 2 8 K it
&, WY, e, WEREW, BT 4 it iR
FH HPLC #4702, 455 ER 70% s B R I
e & o R IR S i, WO 70% FH AR N
PRI
3.2 HMRIKRYIERF

ARSI DAD Aarill 45 73 A0 B2 OR To X
KR I HEAT 200~400 nm 40k KA, 45 %
B RICEIE R E 280 nm AT BRI, Hf
a1 B 7E 280 nm AL S, KU B R AT
FRAEGE I B LT UT, MOk 280 nm 1 Al
B,
33 REIERIERE

ASEIGLFA T RERL . N BB B
(PIFENT, S 2R B T BN AE A -0, 2% KBS BRI (=
LR pH 6.0) o BRTCAIIHE S X i shAH pH E
LR R, RN SR A pH B RIFR e I

SR T B R IGZ5M HPLC i SUEIRE 15
BN, B ALEE N RS RESWTRE
B A3 o AT A SE R TE 2 R e S S A
K FH HPLC 20 5 5 R To 24 44 v 5 Bl Bl B 7 3
AL PH A ETI R 23 4 N S RIS, T
ILMRE . ERR, EEML. X 15 WERLHHM 4
ANEFRERA AT T S EIE, 45 RR SRR &
(SRR ik PR i A PHRIE R LR
BILREER . AFFREME R MRS
gE G ZFR AR B 52 I 7 ] N E R T2 1
2P R ALK .
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