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Study on effects of different processing methods of Corydalis Rhizoma on
stability of components based on multi-component content determination and
chemometrics
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Abstract: Objective To explore the effects of different processing methods on the changes of medicinal materials and cut pieces of
Corydalis Rhizoma in the long-term storage of various medicinal substances, and to select a reasonable processing method to ensure the
quality of medicinal materials. Methods Fresh Corydalis Rhizoma were divided into large Corydalis Rhizoma (diameter>1 cm) and small
Corydalis Rhizoma (diameter<<1 cm). Corydalis dried goods, sun dried goods, dried slices, sun dried slices, boiled, steamed, boiled vinegar
and steamed using optimum vinegar carried out separately. The content of eight alkaloids, including tetrahydrocolumbamine, protopine,
tetrahydrocoptisine, columbamine, tetrahydropalmatine, berberine hydrochloride, palmatine hydrochloride, and dehydrocorydaline were
determined by UPLC, and the effects of different processing methods on the stability of Corydalis Rhizoma were evaluated by
chemometrics. Results  After 18 months of storage, the index components of Corydalis Rhizoma were in accordance with the regulations of
the 2015 edition of Chinese Pharmacopoeia. The components of medicinal materials treated by drying and sun drying decreased greatly in
the process of storage, and the stability was poor. Vinegar and cooking treatments are beneficial to increase the storage stability of Corydalis
Rhizoma. The vinegar steaming method has good stability, short drying time and high efficiency, which is most beneficial to long-term
storage. Conclusion The preparation of Corydalis Rhizoma should be steamed with water and dried, and the vineger-processed pieces of
Corydalis Rhizoma should be prepared by slicing and steaming with vinegar.
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2.3 XTRmiEErElE

i FR s PRI B OBl BB Bl DO&L 8
B, ARINBT OB IEEAR 45K R /NEER. 2R
RESIT. EEAELERSHET 10 mL S,
F R e o B R B, 49 B 2R FE 40l N
988. 1002. 990. 988. 1004. 990. 996. 1000
ug/mL [0 R S FR DY AR BT
HEALVA 0.5 mL, JEFA] A Boos BB i 0.2 mL,
VU S5 S BT I8 SR AT 1.5 mL,  AEPHBE SR IR
MR 0.1 mL, ZEHHZER LRI 0.5 mL,
SRR /INBERI IR VA 0.1 mL, EhER T xR
MV 0.2 mL, FEUEE BN IR SIAWE 0.5 mL,
IHESE RS 10 mL 2T, FARPUEIEMRE 2
Bl JRBT B, VOSEER . JEMET Ol SERR
LE RRNEERL. BB, REKEWMAE
WPE N 49.4. 20.0. 1485. 9.9. 50.2. 9.9.
19.9. 50.0 pg/mL FTRA X HR S A T -
24 Hid@iAEnElE

FE# AR S = AL ok R4y 0500 g, E-FE
B, RHEIMANRERE-FEE (1:20) HR
50 mL, FREfiE. A3 1 h EIEERR 1 h, K
%A, FRREiE. ARERE-HEE (10200 Hl
AR R, BE24), 4000 r/min B0 15 min. A
S FTER 25 mL, 75T, BRI R,
25 mL &, IFMBERZIE, By, Ed,
IS8R EN S .
25 FHEFER

AR FT AR ST TR VA T 1R 55,
HRSHRUFET M, SRFEEENE
TR, RPAKEE. EEE. BREERLT.
26 HESMNE

W B 2R A S BRI i “2.47 TR J7
BRER, 4% €227 TUR B & 3T & ' e,
THEE & .
27 BtiE&E

K H SPSS 23.0 Al SIMCA-P 14.1 Si i+ xt
AR AT b
3 HR5HH
31 EHAENGE 18 NAEREFEYEE ERIEEM

FE it 18 NH IR S'ENR 2, &IEE
B 18 MHAERS SEN FREEILE 3. &
BRI R it 18 AN A RaE I EE, By
FRHMAFREER N, 2588t R 2R



* 4050 »

¢EH 20247 H $52% H 138  Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 13

%2 TEEHFRERT 8 MEYHEE (xxs,n=4)

Table 2 Contents of eight alkaloids in different samples of Corydalis Rhizoma (; +s,n=4)

b I T)H

Jii 7 #/(mg g7%)

VU SR DB C s

JEB Fr s VYESROERR RPN Ok SER LR ERIRADEE RIRE YT KSR E

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

O O w o

0.782+0.014
0.661+0.019
0.658+0.022
0.674+0.024
0.662+0.016
0.531+0.019
0.742+0.010
0.582+0.027
0.601+0.030
0.571+0.021
0.548+0.025
0.525+0.016
0.599+0.012
0.589+0.018
0.611+0.022
0.499+0.017
0.512+0.022
0.421+0.018
0.558+0.020
0.563+0.014
0.542+0.018
0.51740.019
0.485+0.019
0.457+0.012
0.877+0.013
0.720+0.017
0.794+0.032
0.722+0.021
0.637+0.016
0.614+0.030
0.848£0.022
0.709+0.029
0.839+0.021
0.709+£0.019
0.679+0.023
0.600+0.030
0.658+0.016
0.694+0.037
0.793£0.015
0.659+0.029
0.502+0.024
0.408+0.018
0.635x0.007
0.673x0.022
0.694+0.026
0.631+0.027
0.490£0.025
0.457£0.021
0.924+0.016
0.853+0.020
0.943+0.020
0.850%0.029
0.771+0.020
0.812+0.033
0.883+0.012
0.781£0.025
0.897+0.032
0.822+0.018
0.738£0.033
0.757+0.024

0.396+0.014 2.189+0.070 0.249+0.012 0.715+0.026 0.117 £0.005 0.383+0.015 1.831+0.058
0.29840.008 1.999+0.043 0.245+0.012 0.453+0.019 0.104+0.005 0.316 +-0.014 1.762+0.081
0.32840.009 2.009+0.101 0.202+0.009 0.475+0.023 0.124+0.002 0.293+0.006 1.805+0.044
0.30240.012 1.700+0.053 0.208 £0.008 0.469+0.017 0.342+0.006 0.113+0.004 1.706 £0.045
0.361+0.012 1.897 +0.084 0.200+0.011 0.457+0.023 0.112+0.003 0.312+0.007 1.599+0.070
0.33240.010 1.703+0.064 0.174+0.006 0.427+0.018 0.103+-0.005 0.288 +-0.006 1.418 +0.024
0.448+0.013 2.812+0.072 0.361£0.010 0.920+0.010 0.121+0.005 0.390+0.010 1.932+0.008
0.355+0.012 2.290+0.029 0.380+0.014 0.790+0.030 0.110+0.003 0.317+0.013 1.901+0.034
0.37540.013 2.312+0.067 0.327£0.011 0.745+0.031 0.123+0.004 0.349 +0.006 2.006 +0.010
0.316+0.004 2.042+0.045 0.311+0.005 0.781+0.031 0.112+0.004 0.377+0.008 1.904+0.018
0.37940.012 2.388+0.027 0.262+0.008 0.768+0.026 0.101+0.005 0.364 +0.013 1.877 £0.050
0.34240.009 2.095+0.073 0.20410.009 0.740+0.034 0.1074-0.002 0.307 =-0.006 1.637 £0.049
0.33240.012 2.046 +0.061 0.392+0.005 0.564 +-0.022 0.15940.007 0.456 +-0.014 2.560+0.036
0.241+0.006 1.695=+0.056 0.221+0.008 0.483+0.012 0.098+0.002 0.279+0.009 1.684 +0.008
0.274+0.008 1.714+0.084 0.236+0.009 0.452+0.013 0.110+0.004 0.315+0.010 1.631+0.026
0.23140.005 1.588+0.057 0.220+0.005 0.446+0.016 0.108+0.004 0.320+0.009 1.651+0.023
0.21740.005 1.544 +0.055 0.236+0.010 0.427+0.014 0.087 +0.003 0.333+0.008 1.642+0.008
0.21640.002 1.524+0.067 0.205+0.010 0.412+0.020 1.524+0.067 0.250+0.009 1.613+0.016
0.37740.006 2.530+0.021 0.425+0.010 0.727+0.019 0.19240.005 0.564 +-0.009 3.251+0.038
0.320+0.014 2.196 +0.047 0.310£0.015 0.704+0.015 0.107 +0.004 0.295+0.006 2.420+0.062
0.248+0.010 2.107 £0.067 0.348£0.007 0.671+0.026 0.134+0.006 0.358 ==0.005 2.240£0.012
0.22540.006 1.926 +-0.036 0.314+0.005 0.574+0.014 0.119+0.005 0.391+0.014 2.172+0.101
0.27440.009 1.902+0.024 0.346 +0.007 0.53710.028 0.0984-0.003 0.348 +-0.009 2.205+0.037
0.252+0.010 1.869+0.031 0.321+0.005 0.442+0.006 0.095+0.005 0.337 +0.009 1.947 £0.058
0.44410.014 2.222+0.042 0.192+0.003 0.950+0.028 0.089+0.002 0.208 =-0.005 1.792+0.008
0.34240.015 1.849+0.093 0.117+0.002 0.846+0.006 0.065+0.003 0.207 -0.008 1.089+0.005
0.38440.023 2.105+0.097 0.152+0.005 0.949+0.032 0.0704-0.003 0.244 +0.008 1.252+0.027
0.308+0.011 1.778+0.038 0.136+0.007 0.633+0.019 0.067 0.004 0.197£0.009 1.170+0.016
0.34040.006 2.095=+0.025 0.117+0.005 0.621+0.006 0.056+0.002 0.171+0.003 1.109+0.025
0.331£0.028 1.729+0.080 0.098£0.009 0.616 +0.030 0.042£0.002 0.143£0.005 1.088 £0.025
0.446£0.013 2.840£0.016 0.210£0.007 1.221+0.025 0.109£0.002 0.235+0.008 1.801 £0.009
0.320+0.012 2.439+0.049 0.132+0.009 0.900+0.019 0.084+0.003 0.271+0.011 1.339+0.046
0.410+0.018 2.603+0.057 0.150+0.005 1.123+0.039 0.089+0.003 0.295+0.008 1.488+0.015
0.351£0.012 2.230£0.043 0.144£0.006 0.795+0.014 0.081£0.002 0.232£0.009 1.382£0.013
0.371£0.008 2.3500.026 0.142+0.006 0.717 +0.022 0.079+0.002 0.216 +=0.008 1.314 +0.042
0.327£0.002 2.113+0.040 0.135+0.007 0.692+0.011 0.067 £0.003 0.179+0.009 1.183+0.016
0.38240.013 2.173+0.029 0.351+0.004 0.629+0.021 0.145+0.004 0.431+0.008 2.479+0.013
0.287+0.014 1.750+0.080 0.251+0.011 0.676+0.030 0.099+0.004 0.286 +0.008 1.456 +0.069
0.347£0.035 2.005+0.053 0.225+0.006 0.639+0.027 0.103£0.005 0.295+0.007 1.340£0.014
0.282£0.003 1.569+0.039 0.219+0.008 0.554 +0.012 0.093£0.002 0.292 £0.005 1.314+0.030
0.30740.003 1.694 +0.029 0.241+0.010 0.519+0.012 0.080+0.003 0.262 +0.008 1.479+0.026
0.301+0.012 1.168+0.029 0.238£0.009 0.483+0.018 0.080+0.002 0.257 +0.006 1.460+0.052
0.439£0.005 2.668+0.086 0.392+0.005 0.859+0.030 0.179£0.007 0.538£0.010 2.557 £0.054
0.314£0.014 2.394+0.064 0.328£0.005 0.771£0.021 0.116+0.004 0.373£0.003 2.026 =0.004
0.394+0.022 2.519+0.107 0.305+0.010 0.758+0.027 0.133+0.005 0.411+0.014 1.855+0.019
0.289+0.009 1.974+0.028 0.252+0.006 0.623+0.023 0.409+0.008 0.114+0.003 1.608 £0.007
0.310£0.006 2.060+0.058 0.271+0.008 0.611+0.012 0.100£0.003 0.378 £0.007 1.805+0.035
0.303%0.008 1.849+0.047 0.241£0.004 0.522+0.022 0.091£0.002 0.343+£0.007 1.727 £0.025
0.46410.018 2.292+0.068 0.078£0.004 1.108+0.022 0.062+0.002 0.137 +0.006 1.234+0.083
0.341+0.011 2.330£0.054 0.089+0.001 0.875+0.021 0.110+0.003 0.045+0.003 1.143+0.018
0.405+0.010 2.420£0.090 0.095+0.002 0.960+0.031 0.054 £0.002 0.137 £0.005 1.237 £0.025
0.334£0.016 1.859+0.069 0.073+0.002 0.823+0.018 0.128 £0.005 0.050+0.002 1.126 +0.010
0.380+0.006 2.279+0.051 0.084£0.003 0.720+0.015 0.056 +-0.003 0.164 +0.005 1.204 £0.041
0.355+0.017 1.670+0.046 0.064+0.002 0.788+0.041 0.054+0.001 0.091+0.005 1.032+0.018
0.487£0.017 2.905+0.095 0.096 +0.002 1.352+0.013 0.073£0.001 0.177£0.008 1.536 £0.015
0.349+0.012 3.090£0.153 0.090£0.002 1.059+0.053 0.054 £0.001 0.143+0.002 1.300£0.055
0.406+0.010 3.251+0.138 0.106 +0.001 1.137+0.014 0.066+0.002 0.177 +0.004 1.483+0.021
0.34310.014 2.647+0.037 0.082+0.003 1.066 +0.019 0.066 +-0.003 0.166 +-0.004 1.427 +0.019
0.382£0.009 3.078+£0.123 0.092£0.002 0.929+0.015 0.068£0.002 0.174£0.007 1.473£0.030
0.366+0.005 2.348+0.017 0.080+0.003 0.972+0.012 0.067 +0.006 0.141+0.004 1.351+0.033
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gx?2
e S , S 2¢ L ‘
DU oo JEPT e YEER BB O EHER AR R SR STT EEERER
S11 0 0.932+0.033 0.474£0.024 2.346+0.101 0.085+0.003 1.111+0.048 0.072+0.003 0.140+0.006 1.257+0.031
3  0.890+0.035 0.360%0.003 2.138+0.048 0.096+0.004 0.945+0.028 0.048+0.001 0.125+0.005 1.23740.004
6 1.009+0.026 0.40540.018 1.909+0.066 0.09040.001 1.031+0.028 0.062+0.001 0.148+0.006 1.28440.018
9 0.988+0.020 0.342+0.003 2.2474+0.104 0.076+0.003 0.912+0.027 0.059+0.004 0.155+0.005 1.21240.026
12 0.816+0.015 0.382+0.012 2.157+0.023 0.095+0.004 0.860+0.013 0.069+0.002 0.179+0.003 1.359+0.023
18 0.863+0.021 0.34240.006 2.002+0.082 0.07640.003 0.874+0.028 0.0524+0.002 0.110+0.003 1.1234+0.017
S12 0 0.903+0.031 0.500+0.006 2.991+0.088 0.101+0.003 1.408+0.056 0.080+0.004 0.183+0.004 1.559+0.016
3 0.849+0.026 0.433+0.016 3.175+0.105 0.098+0.004 1.089+0.025 0.056+0.002 0.154+0.006 1.350+0.022
6 0.950+0.037 0.41240.010 2.950+0.067 0.106+0.002 1.218+0.053 0.075+0.003 0.182+0.005 1.5414+0.077
9 0.934+0.011 0.34440.016 2.755+0.082 0.087+0.004 1.082+0.030 0.070%0.003 0.179+0.006 1.43440.065
12 0.750+0.018 0.368+0.006 3.133+0.086 0.100+0.005 0.990+0.009 0.073+0.004 0.188+0.004 1.485+0.063
18 0.795+0.026 0.357+0.010 2.784+0.034 0.082+0.004 1.089+0.036 0.067 +0.001 0.139+0.004 1.347+0.016
S13 0 0.973£0.005 0.482+0.006 2.39540.115 0.092+0.004 1.17840.031 0.080+0.002 0.141+0.004 1.261+0.044
3 0.780%£0.024 0.335%0.008 2.213%0.052 0.075£0.001 0.953+0.016 0.049+0.002 0.118+0.005 1.19140.037
6 0.946%£0.035 0.458+0.023 2.466+0.082 0.086£0.002 1.072+0.036 0.051+0.002 0.1254+0.004 1.32740.048
9 1.005+0.020 0.386+0.053 2.353+0.036 0.067+0.003 0.992+0.026 0.051+0.001 0.122+0.004 1.2414+0.012
12 0.791£0.024 0.41740.019 2.399+0.034 0.09340.003 0.965+0.042 0.05740.003 0.139+0.002 1.25240.052
18 0.892£0.027 0.370%0.014 1.959+£0.046 0.072+£0.003 0.953+0.036 0.048+0.001 0.126+0.002 1.004 £0.009
S14 0 0.9174+0.063 0.504+0.022 3.11040.030 0.109+0.003 1.431+0.037 0.084+0.003 0.192+0.003 1.634£0.052
3 0.837£0.025 0.41240.014 2.947+0.069 0.098+0.003 1.282+0.007 0.060%+0.003 0.175+0.007 1.60540.021
6 0.871%£0.013 0.486+0.014 3.060%0.046 0.104£0.004 1.313£0.036 0.072+0.002 0.187+0.009 1.62240.022
9 0.884%0.037 0.406%0.017 2.685%0.049 0.072£0.005 1.193£0.019 0.060£0.002 0.17440.006 1.53440.051
12 0.762£0.014 0.42040.017 2.746£0.068 0.10040.005 1.160+0.029 0.07140.002 0.185+0.006 1.60940.010
18 0.865+0.028 0.39940.008 2.687 £0.033 0.08740.002 1.159+0.017 0.0634+0.002 0.176+0.007 1.4714+0.056
S15 0 0.9954+0.012 0.519+0.026 2.41140.092 0.104+0.004 1.225+0.061 0.084+0.002 0.155+0.005 1.352+0.04
3  0.917+0.034 0.43540.017 2.407£0.072 0.0824+0.002 1.122+0.034 0.05940.003 0.139+0.006 1.31940.044
6 0.984+0.028 0.4831+0.016 2.41440.116 0.096+0.003 1.174+0.039 0.065+0.003 0.141+0.005 1.34840.052
9 1.037£0.036 0.39940.018 2.373%0.070 0.070£0.003 1.115+0.029 0.054+0.001 0.138+0.006 1.23740.055
12 0.950£0.015 0.438%0.005 2.425+0.055 0.087+0.004 1.068+0.038 0.058+0.003 0.14040.003 1.255+0.069
18  0.922+0.031 0.405£0.017 2.28140.049 0.082+0.004 1.045+0.036 0.055+0.002 0.138+0.006 1.237+0.023
S16 0 0.949%0.008 0.522£0.008 3.33840.115 0.11040.004 1.508+0.031 0.089£0.003 0.211+0.007 1.66110.040
3  0.921£0.025 0.50940.019 3.298+0.161 0.093£0.004 1.456+0.064 0.071+0.002 0.191+0.009 1.65940.003
6 0.9331£0.032 0.499£0.010 3.31540.046 0.09940.004 1.395+0.029 0.080£0.003 0.205+0.002 1.673+0.001
9 0.930%0.034 0.399£0.022 3.203+0.100 0.08240.003 1.381+£0.033 0.072£0.003 0.1924+0.007 1.48310.020
12 0.811£0.023 0.430%0.019 3.237£0.025 0.092+0.005 1.343+0.038 0.06940.003 0.20040.005 1.684 +0.061
18 0.903£0.032 0.403%0.019 2.994+0.067 0.088+0.004 1.322+0.054 0.06540.002 0.198+0.006 1.565=+0.026
#3 TREPHEHDMER 18 MNE s MEMH S ETMHRE
Table 3 Content decline rate of eight alkaloids in different Corydalis Rhizoma samples stored for 18 months
oy TR N EER%
UM O R DUEER PO R R BRREM BREDT REZER
S1 32.10 16.16 22.20 30.12 40.28 11.97 24.80 22.56
S2 29.25 23.66 25.50 43.49 19.57 11.57 21.28 15.27
S3 29.72 34.94 25.51 47.70 26.95 49.06 45.18 36.99
S4 18.10 33.16 26.13 24.47 39.20 50.52 40.25 40.11
S5 29.99 25.45 22.19 48.96 35.16 52.81 31.25 39.29
S6 29.25 26.68 25.60 35.71 43.33 38.53 23.83 34.31
S7 37.99 21.20 46.25 32.19 23.21 44.83 40.37 41.11
S8 28.03 30.98 30.70 38.52 39.23 49.16 36.25 32.46
S9 12.12 23.49 27.14 17.95 28.88 12.90 33.58 16.37
S10 14.27 24.85 19.17 16.67 28.11 8.22 20.34 12.04
S11 7.40 27.85 14.66 10.59 21.33 27.78 21.43 10.66
S12 11.96 28.60 6.92 18.81 22.66 16.25 24.04 13.60
S13 8.32 23.24 18.20 21.74 19.10 40.00 10.64 20.38
S14 5.67 20.83 13.60 20.18 19.01 25.00 8.33 9.98
S15 7.34 21.97 5.39 21.15 14.69 34.52 10.97 8.51
S16 4.85 22.80 10.31 20.00 12.33 26.97 6.16 5.78
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