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% ZE: BWM  #3 UPLC-MS/MS 2 [F I A F 7= SRR 25 R i, SRR BTy T AR E . AR L HEM
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Determination of protopine, palmatinechloride, dehydrocorydaline, tetrahydropalmatine,
and corydaline in Corydalis Rhizoma from different origins by UPLC-MS/MS

CHENG Jing, SUN Ai-ling, SUN Feng-juan, MA Wen-jun
Department of Pharmacy, Beijing Daxing District People's Hospital, Beijing 102600, China

Abstract: Objective To establish a method for the simultaneous determination of protopine, palmatinechloride, dehydrocorydaline,
tetrahydropalmatine, and corydaline in Corydalis Rhizoma by UPLC-MS/MS. Methods Waters HSS T3 Cais column (100 mm =2.1
mm, 1.7 pm) was used with mobile phase consisted of acetonitrile - 0.1% ammonium acetate by gradient elution. The column
temperature was 40 ‘C and the volume of injection was 5 uL with flow rate of 0.3 mL/min. Multiple-reaction monitoring scanning was
used for quantification with electrospray positive ions model. The ion source temperature was 150 ‘C, the capillary voltage was 3.0
kV, the cone voltage was 50 V, the desolvation gas flow rate was 800 L/h, and the desolvation gas temperature was 400 ‘C. Results
The linear ranges of protopine, palmatinechloride, dehydrocorydaline, tetrahydropalmatine, and corydaline were 0.20 — 10.12 ng, 0.25
— 12.58 ng, 1.02 — 51.20 ng, 0.85 — 42.64 ng, and 0.39 — 19.44 ng, respectively. The average recoveries were 97.48%, 100.16%,
101.61%, 96.05%, and 104.17% with RSD of 1.70%, 2.05%, 2.55%, 0.74%, and 3.24%, respectively. The contents of five alkaloids in
Corydalis yanhusuo from different origins were obviously different. The contents of five alkaloids in Corydalis Rhizoma from Zhejiang
Province origin were higher than those of other origins, and the content of dehydrocordine was the highest among the five alkaloids.
Conclusion The established method is easy, rapid, and accurate which can be used for the content determination of five alkaloids in
Corydalis Rhizoma
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FEBHZR P AEYIBE o PRI, A i i VR ) ) 2%
TR IR R, REUSER s, (A ik
PR E IR RE IR o R RO L S BT 1 (UPLC-
MS/MS) e H 2t (R D FR s il 77 B A R B
P MR AR m A A, SR AR
% S LRSI 5 AT W s AT DL RER 5T 44 (1) o 24
Ji s H T2 24 0O R AR E F T N2
—ALEER A, TR 2 A0 I
(o By 7 s HE AR F &, ASgn
3. UPLC-MS/MS 320 5 AN [7] 7= Hb ZE 5H 2% H S5 Bl
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FHE, ISR (PRI R 25 AR -
1 UESHG
1.1 {428

Waters H Class i# &= 20 AH i 4%, Xevo TQS

—HE UGFF R (SEE Waters A 7] ); Masslynx
4.0 T.YEuk, BSA124SCW HLF4r#r RF (b3 %
A HBR AT
1.2 iX%h

JERA A (kS 110853-201404, Jiii & 43 % LA
99.7%11). FHIRME LT (k5 110732-201812, FiE:
SrELL 97.6% 7). IEHIR L& (kS5 110726-
201819, JRE/MELL 99.8%11) it RS [ o [
A EE AL AR S (5 171025,
JE S HLL 98.0%11). IEFHERH R (k5 190523,
RS EL A 98.6%11) X IR S I F DU )1 4 vl A AR
MEHARAR: CRECAREY (Sigma l{F2
F), LB AEEa (3£ Fisher AF]), KA
4li7k (Milipore #BALKALHI# D, HAhIKFI A5
a7 o

WEFHRAME B T & R 2 iy, 1WA
ESH, AMEENE 1, AMoRglteTmhk
6 XN B B B 24 770 B S R EAT 25 0T 45 e 2
SERMEYIAE ] Z Corydalis yanhusuo W. T. Wang ]
TrEHRzE,

x1 EHRRAOMER

Table 1 Information of Corydalis Rhizoma

g AR 5 P e B4 = 2
1 TEHZR 201201 Wi 25 BH 6 JE ]2 200701 RN (!
2 FERAE 200901 VL5 Fd il 7 TR 210601 S TE
3 JEHIR 210202 B[R] 8 HEMIR 2110003 WA 22
4 EHAR 210501 WAl & 9 TR 200703 B
5 SERAZR 2010021 Wit e 10 AR 200802 W Z:FH
2 FHEE%R

21 BIEEH

Waters UPLC HSS T3 Cyg fBuii 44 (100 mm X< 2.1
mm, 1.7um), PLZME (A) - 0.1%0EERRE: (B) N
WENAH, BREEVEL (0~5min, 20% A; 5~15min,
20%—80% A; 15~18min, 80%—20% A), AFRIR
& 0.3 mL/min, i 40 'C, HHFEE S uL. kR
IR
22 BULEH

BT BSI IESE PR EE, SRR
MRM (2 Rifsill), BSFUsiRAEE 150 'C, BAE
HiE 3.0 KV, HEFLHLE 50V, it 1575 & 800 L/h,
it TSI 400 °Co BN E S BUNLE 2.

0 2 4 68 10 120 2 4 6 8 10 12
t/min

L-JRRT ek 2-ER ST 3-REAKER 4-EHRLK 5-

IERRH R

1-protopine 2-palmatinechloride 3-dehydrocorydaline 4-tetrahydropalmatine

5-corydaline

E1 s8m (A) MEHZR (B) HEETFRE
Fig. 1 Total ions chromatograms of reference substances
(A) and Corydalis Rhizoma sample (B)
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Table 2 MS parameters of each component

2 BEESF TET Tl U R/
JE B 3541  188.1%. 274.9 30. 25
ThRE DT 3521 338.1%. 308.2 20. 25
MR 2%, 3662  351.1%, 322.1 26. 30
AR LE 3561 191.9%, 203.9 30. 20
SERARIFE 3701 192.1%, 179.1 22, 26
ERET

*-guantitative ions

23 MRBRAERNEIE

F5 S FREUE R Fhs 5.06 mg. $hEZE YT 6.29
mg, EI[F— 50mL &I, InH EE AR A X
FE, AR HR A S TRV 15 RS SRR SR
5.12mg, & 10mL &, I BRI AR 2 %)
FE s AFE RN S A VA s R ARBGE AR %
5.33mg, & 25mL &, 0 BRI AR 2 %)
B, AR 0 RS A VAV 1L RS S5 FREBIE ] 2% 2%
4.86mg, B 25mL B, 0 EEE AR AR 2 %)

5, AR N R A A VAR IV o 0 R 5 R B 6o R
P AEAVER 1L 1L IV 2 ImLl, SF RS Ak A VTR 1
2mL, BT [F—10mL &, InFEEMRIEmE
ZIRE, BE), VENBAWIRMER ORI 3%
FREL YT, AR ER. EHRLER. EHRFR
(i 57 Bk B 3 591N 10.12. 12,58, 51.20+ 42.64., 19.44
pug/mL).
24 HiXSEAERNEIE

FE SR EUE 2R K 0.5, BB, i
fE 25 mL, AR, By 30min, AE, HHE
ANEIR TR, JE, JEA 0.22 pm SFLIERR
ek, HNEREW, BI1R.
25 ZMXHRERE

HO RS TR S I A R R BV R B =
WIE, SRIE 7 ARG %W 500, 300, 200, 100. 20
ul, B 1 mL &, P ESERRERZE, 1F
N RGNRAEX R, R e . DLERE &N
MALPR, B & BTG IAAR, HEATLEE R
5%, SR IE 3.

®3 SMEOHLMSE. HXRRMLMTEE

Table 3 Linear equation, correlation coefficient, and linear range of five c components

e LR r Ml Ing
JE B Y=5530.3 X+603.13 0.999 3 0.20~10.12
HIRE YT Y=41383 X—9 630.4 0.999 6 0.25~12.58
it S5 B Y=32354X—3825 0.999 8 1.02~51.20
ERRLE Y=2408.7 X—181.15 0.999 0 0.85~42.64
EHRTR Y=5077.7 X—516.78 0.999 3 0.39~19.44

2.6 BEERE

I o () B ) B VAR B BT i, RIR
T AR E AR LR EHRF R 2.024.
2.516. 10.240. 8.528. 3.888 pg/mL), JEL:IEFE 6
R, R, AR ER . HSERE ST,
SRR TR LR RF RIEHEA R RSD
H5 58 1.22%. 1.13%. 0.86%-. 1.35%. 1.75%.
27 EEEMRIE

FE RIS 201201 ZESHZR AN 059, JE 6
By, HAHER A, R R T AR, AR
B m R EYT. A K Em . EHHER LFRM
FEEHZR R B E 7 %oy o 0.46. 0.66. 2.32,
0.78. 0.16 mg/g, RSD {H %%~ 1.22%. 1.08%-
2.05%. 1.68%. 2.67%.

2.8 TREMIRE

HAtl ‘5 201201 SEBHZRHF: it i 46 PR AH vt VA
SYHIE 0L 1. 2. 4. 8. 12, 16. 24h i#HATIE, 45
AR R SRR YT AR ER. EHR L
FAGER R RIEMAN RSD EH2 514 2.58%.
3.12%. 2.87%. 3.35%. 3.86%, &R T ZIETRIE
24 h NIRRT R 4F
29 [EERIRLE

Bt 5 201201 ZEHZ AN, FEEEFREL 0.25 9,
SPATHIS 9y, B 3MMER LA, RRLAFES I
FEIONJERT F 5% (0.101 pg/mL) . #hARE 57T (0.126
ug/mL). PREVERER, (0.512 pg/mL). IESHRLEK
(0.213 pg/mL)+ ZEFAZ H 2 (0.039 pg/mL) X HE i,
W 05, 1.05 1L.5mL, il thal i, e
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F R ETAR, THEASJERT . SRR YT
S R IR SR MAETH R R T35 [l
Foy5HN 97.48%. 100.16%. 101.61%. 96.05%.
104.17%, RSD fH%7r %514 1.70%. 2.05%- 2.55%-
0.24%. 3.74%.
2.10 #HmNE
BURFEIF=Hof 10 HEZESHZRAEM, #4050
W, ATIE, AMniEEs, SGRNER 4. L
E AR U IE AR 256 5 M AR ) B R

SR 22 5%, WL =R S 2R 2564 Hh 5 Bl AE Wi &
AR HAth = 5 vy, G R BT SRR YT
AR Em. EHRLE. EHRFRBFRE
43 HI{E 0.38~0.65. 0.29~0.81. 1.68~2.55, 0.58~
1.05. 0.07~0.23mg/g; 5 A= 1B S0 55 S0
TERE, HTHEALEMBEEGRE. HE, 8
i BEEMER, DIAEIE SR 2 I s aT
D[] i 478 1) 22 P PR RS 23, AT B8 0 4 T b s ik 245
R

x4 WRRPEMAER. BREEDT. RELER. TRARZCEMERAZRRAONESER (n=2)
Table4 Determination of protopine, palmatinechloride, dehydrocorydaline, tetrahydropalmatine, and corydaline in Corydalis

Rhizoma (n=2)

FiE S #(ug g7h)

s T R T T 2 EER L% TR
200801 0.46 0.66 2.32 0.78 0.16
201001 0.52 0.43 1.96 1.05 0.11
191201 0.38 0.29 1.68 0.62 0.09
200701 0.49 0.71 2.05 0.63 0.14
201023 0.65 0.81 2.55 0.83 0.22
210201 0.56 0.51 2.49 0.88 0.21
210302 0.45 0.68 1.89 0.67 0.07
210501 0.57 0.46 211 0.75 0.18
210701 0.43 0.62 1.77 0.58 0.12
201011 0.48 0.72 2.28 0.83 0.23

3 it RLENAE SR G 73 A AN Rl (30 35+ 40+ 45 °C)

3.1 IBFRRATRVIERE

AR LM E R NS, (A (P E
24 41 2020 ERR—HFH ZEFI R I N ACR FHIE R R £
FAERTIEIERARE, B — B A ReAR R 2 (1)
R, HIEHHR ORI R EHR A M & & i
BT PE RSy, JER R, SRR YT AR
BRAZE SR R S B, AEEHRNZ
HOREEEAER, PIASIIG T AE i 2 5 FhA:
PIBR D TRV ISE U 5 (K 7710, R R 2R 24 1) o 4 il
i AR
32 @ITEHAIMmK

BT B B 2 - AKIEW. BT -
0.1%EE FRELVET « L - 0.1% H BRIE WA 2.0 -
0. 1% PR B IR AT 1 %%, 25 SR I LI 5 i
REJIBLHE, 5 PR I VR, BRI T AT
8 0.1%0E FRE A E IR BIAHRT , 5 Flpk o) 1 &1
Wi S 5 FE A T H R, (R I e 3% 216 - 0,196 R e /F

BT T HER, SREDEERN AR, AR
I, W TR, AR T e P L U TR R, 1L 443 45 °C
B, 4 NI SRR, SRar 5 RIE S 40 C.
BIG A AHEEARKEEER (1. 2. 5. 10 ul) [
S, 25O IR R RO, S R I T
20y, wEEAUER, RN, WBRRE, MmN
i, BoWEmAUN, e fEEEZE, itk
FREFEEN S uLs
33 FRIEFRHMK

1E FIRERERAT, PO SRR, KH
IEFE ST, B R A 7 U6 5 Ff
AR BEES AT, A RRIL 5 R TR IE
B TR M+ HY e SMAE B R, AR5 SRR K
O BB AN AL U R AT Ak, 3 E ) A
BN B R AL R s e @ AN
Hlf48 R 3 6 B By 1T TR T AL, A
B EI A D 2 AN TR, AR RFEERIKYE, [
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B3G5 2 AN B m ) 7 5 v P 85 1 AT A
MT, BeJa e R 2 OB (MRMD 73R4T 52
BT

ASZH R UPLC-MS/IMS EI 52 A 7] 7= Hi 4E
BAZR 2R 5 FAEYIIN, 5 SCRRARIE ) HPLC 11
Ebi, mIRAZE 11 min 585% 5 AN mille, Bf
Iy BT FE AR L SR R 3 MRM 8 203k AT R 5 R A8
f, FLBTREI S L SR o, AT LBk G B RH T Y
P o AW TN 5 1R T B TS R 254 5 Bk
XD R , 9 4E 2R 2 1) T B s AR A g vk
A
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