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Changing regularity of alkaloids from Coptis chinensis before and after
processing based on HR-MS-Database

LONG Cheng-yan, YANG Yang, HUANG Si-xing, ZHANG Li, YANG Yong, GUO Yan-lei
Chonggqing Academy of Chinese Materia Medica, Chongqing 400065, China

Abstract: Objective To establish high-resolution mass spectrometry database (HR-MS-Database) of alkaloid constituents from
Coptis chinensis, and explore alkaloids variation of C. chinensis treated by different processing methods. Methods
Ultra-performance liquid chromatography coupled with time-of-flight mass spectrometry (UPLC-Q-TOF/MS) was used to create
HR-MS-Database of alkaloid constituents from C. Chinensis by means of LibraryView database platform of SCIEX Corporation.
And content determination and difference analysis of the alkaloids from C. chinensis before and after processing were conducted.
Results The HR-MS-Database of alkaloid constituents from C. chinensis containing 31 species of alkaloids was built. The determination
results showed that the composition of alkaloids in four types of Coptidis Rhizoma (Huanglian) pieces (ginger juice stir-fried pieces, wine
stir-fried pieces, evodiae juice stir-fried pieces, crude pieces) was obviously different. The contents of jatrorrhizine, epiberberine and
columbamine in Coptidis Rhizoma pieces slightly increased by ginger juice stir-fried processing, but the contents of coptisine and berberine
were slightly decreased, and the content of palmatine remained unchanged; contents of jatrorrhizine, epiberberine and berberine in evodiae
juice stir-fried pieces were decreased, yet contents of coptisine, palmatine, columbamine still stayed stable. Moreover, the contents of six
alkaloids (jatrorrhizine, epiberberine, berberine, coptisine, palmatine and columbamine) in wine stir-fried pieces obviously improved (P <
0.05). Conclusion The study will provide an effective method for fast identification of alkaloid variation. It was found that the contents
of six species of alkaloids from C. chinensis changed significantly before and after processing, which provided a reference for their
pharmacodynamic material basis and quality control standard of processed Rhizoma Coptis.
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WG (LS 1198398-71-8). M LHiEr (LS
38691-95-1). HIFLTEENL (5 38763-29-0). 1Y
SEER (S 7461-02-1). 8- EIEM (L5
19716-61-1). FHIER (L5 30426-66-5). JL3E
B (LS 118-08-1). FZEAKEM (Hit5
83218-34-2 ) . [ L db 3£ 3 E kB (HS
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2.1 EIEEYIREZER S SRR SIERE
2.1 EMEARTER SIS SIS RIS
B B B A P ), R SRR OGS T SRR
TR NBEGR. RNEERR. BT, dENRT O
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min, 10%~80% B, 9.00~12.00 min, 80% B;
12.00~12.10 min, 80%~10% B; 12.10~15.00
min, 10% B. AR & 300 uL/min; £ 30 C,
HEFEAARAR 2 uL.

2.1.3 JRiESM Triple TOF 4600 &2 #EH i R4t
K H ESI-Positive #5, i & RAEFAHVEH m/z 50~
1000; #45JE 77 379.225 kPa, #Eh/SJE 1) 379.225
kPa, 7S H 172.375 kPa, FALSIRSE 600 °C;
¥ F TOF-MS-Product Ion-IDA 4§, TOF/MS
— AN R 1 — 28434 Product lon-IDA B
+ ZRARF A 43 9904 2004 100 ms, KHLEFRES
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2.2.3 HR-MS-Database ## % £ ESE R E 5N
M BB FESH AR BRER. S
W FREREME R RS (F). MS/MS
R A (Purity) FIZEEFT 45K (Fit. N
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24 EEEHIRTEEDE RS TURERR
241 MUK H S g REE. WiE, 9
TR DA SRS AR 43 ) Ak i Je ik — 5 0
&R AR 0.2 g, B 100 mL ) HIEHE RS,
FEE N 50 mL FHEEE-#5E8 (100 © 1D, FERE,
A 30 min, BG4, $EEL 2 IR, FHRPRGE R,
HEE-ERR (100 @ 1) #MERE, 0.22 pm FFLIEE
e, BCETERAE AR, AR
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mg/mL [ IERR. 2RI, RANEEL. NEEm. B
YT AP ot B i 9, TS A
KRG 5 BT M TR AT

2.43 (iEAF  LC-30AD M HOBU (5% F
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2.6 um), MENHN 2 mmol/L FIER4R (& 0.2%H R)
(A) -ZJiF (B), KRHFREEBAEF: 0~0.50 min,
15 %B; 0.50~1.50 min, 15%~90 % B, 1.50~3.60
min, 90 % B; 3.60~3.70 min, 90%~15% B; 3.70~
6.00 min, 15% B. #A&FHE N 300 uL/min; FHi N
30 C, BT 2 ul.

244 UKL RGUE AR API4000 —H
YT 5 3 2 457 FH ESI-Positive-MRM FizX,, #5/5
J& 77 379.225 kPa, $fii" <% 77 379.225 kPa, A
JE771 172.375 kPa, ZALSEE 600 C, filfE S
(CAD) JE/1N 41.370 kPa, fREHE (CXP) A
15V, AEEWE “2.4.17 5 “2.427 TRt
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Fz 1 FIEEYIEAK S HR-MS-Database #{#EE
Table 1 HR-MS-Database of alkaloid constituent in C. chinensis
] LA R AR Ak FSHAER 2 7 CAS 5 EER 5N miz
HLO1  REE corydine C20H23NO4 341.162 7 476-69-7 +H 342,170 0
HLO2  Fii&dt isocoptisine C21H17NOs 379.105 6 30426-66-5 +H 380.1129
HLO3  ZiRm* jatrorrhizine C20H20NO4 338.139 2 3621-38-3 +H 339.146 5
HLO04 A IMARES oxysanguinarine C20H13NOs 347.079 4 548-30-1 +H 348.086 7
HLO5 — iEm? coptisine C19H14NO4 320.092 3 3486-66-6 +H 321.099 6
HLO6 R T coptisine chloride Ci9H14CINO4 355.061 1 6020-18-4 +H 356.068 4
HLO7 AR coptisine sulfate CioH1sNOsS 417.051 8 1198398-71-8 +H 418.059 1
HLOS  IMAR5 sanguinarine C20H14NOs" 332.092 3 2447-54-3 +H 332.092 3
HL09  /phBE=: berberastine C20H1sNOs 352.118 5 2435-73-6 +H 353.125 8
HLI0O  /NEEGHH berberine C20H1sNO4 336.123 6 2086-83-1 +H 337.130 9
HL11I  /NEEATHS berberrubine Ci9H1sNO4 321.100 1 15401-69-1 +H 322.107 4
HL12  /NEE% berberamine C37H4oN206 608.288 6 478-61-5 +H 609.295 9
HLI3  JERAEEH thalifendine CioH1sNO4 321.100 1 18207-71-1 +H 322.107 4
HL14  DUS/NEER, tetrahydroberberine ~ C20H2104N 339.147 1 522-97-4 +H 340.154 3
HLIS USSR tetrahydrocoptisine ~ C19H17NO4 323.1158 7461-02-1 +H 324.123 0
HL16 — HEKEH dehydrocorydaline C21HisNO4 348.123 6 83218-34-2 +H 349.1309
HL17 & HmARE norsanguinarine CioH1NO4 317.068 8 522-30-5 +H 318.076 1
HLI8 A=W magnoflorine C20H24NO4 342.170 5 2141-09-5 +H 343.177 8
HL19  BREMALSEFHIERIE  noroxyhydrastineine  CioHoNO3 191.058 2 21796-14-5 +H 192.065 5
HL20  HB/NBER worenine C21H1sNO4 349.131 4 54260-72-9 +H 350.138 7
HL21  FEESEEmH methylcoptisine C20H16NOs ¥ 334.107 9 38763-29-0 +H 334.107 9
HL22  #Ztg groenlandicine CioH16NOs' 322.1079 38691-95-1 +H 322.1079
HL23  JEMHBT Col? columbamine C20H20NO4 338.139 2 3621-36-1 +H 339.146 5
HL24  R/NBEG epiberberine C20H1sNO4 336.123 6 6873-09-2 +H 337.130 9
HL25  JL3ET%mt (-)beta-hydrastine C21H21NOg 383.136 9 118-08-1 +H 384.144 2
HL26 — ELyT* palmatine C21H22NO' 352.1549 3486-67-7 +H 352.1549
HL27 thalifaurine thalifaurine Ci9Hi1sNO4 321.100 1 75491-95-1 +H 322.107 4
HL28 8- fb/INEERH 8-oxoberberine C20H17NOs 351.1107 549-21-3 +H 352.118 0
HL29 8- fb3idmt 8-oxocoptisine C19H13NOs 335.079 4 19716-61-1 +H 336.086 7
HL30 8- fbR/NEER 8-oxoepiberberine C20H17NOs 351.110 7 19716-60-0 +H 352.118 0
HL31  6-FAfi%-5,6- 6-acetonyl-5,6-dihydro-  C23HioNOs 389.126 3 37687-34-6 +H 390.133 6
T AR sanguinarine

RN 1 B A RIS T EE X A

#identified by control substance

SLRRUERNZR, ERIE 2, HIERSEHERAR
UFo BEEm. DEERL. RKNEERL BT, BB
O ZIARTR 6 Fh B AL IR 6 I 2 K % B RSD
SN 3.37%< 0.90%. 4.82%. 2.86%-. 1.50%40
1.29%, RERTMG R UF; TOER. DEEH .
FONBERR . YT, BB OB Z5ARI 6 FhiEiE
HEWIRR 6 VN 58 B RSD 435114 2.96%- 2.08%-

0.80%-. 0.88%-. 1.39%F1 4.91%, FLWiZITIEELE
PERGF; B 02280 S 6 4T B bR
ANEERR . RNEERE. DT, AR OB, 2GR
JREDE, 6 R A YInT S ke mICR 2 5
96.59 %. 104.26%. 102.50%-. 94.78%. 89.47%%0
95.82%, RSD 437119 1.86%- 1.33%- 3.57%- 1.67%-
1.88%F1 1.60%, R BHA T V2 HEHFE R 4T
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1 HEEFSESSPERIEEAEEIE PLS-DA 57 #7/587 Score plot
Fig. 1 Score plot chart of PLS-DA with HR-MS full scan for processed products of C. chinensis
R2 HEEVWEMAS MRM EE 2T
Table 2 MRM quantitative analysis of alkaloid constituents in C. chinensis
. v SE B/ e
ATy PRttt /mg B x P h 2 r
(ng'mL~")
I 10.29 *321.1/303.1 0.515~102.9 Y=6985.32 X+337.12 0.999 6
/INBETR 11.14 *337.1/319.1 0.557~111.4 Y=2516.11 X+106.47 0.999 8
F/NBETH, 10.37 *337.1/281.1 0.514~103.7 Y=395.28 X+86.39 0.999 3
EET 10.02 *352.2/308.1 0.501~100.2 Y=4432.91 X+336.15 0.999 1
AR Ak 11.34 *339.2/323.1 0.567~113.4 Y=2001.82 X+726.33 0.999 1
L3 10.66 *339.2/281.1 0.533~106.6 Y=98 255.34 X+496.58 0.999 6
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quantitative 1on pair

3.4 TRHBHIFENRERRS 6 MEYHSE
T

N R B AR S AN R M) D A B
UEEAAL, AHTFONTEIEA M ZEOE . THEIE
BISIE 4 PSSO 6 R (GO /NEE
Bl RANEERR. YT ARMBICO. 2R &
BREATR, ZREIR (B2), ARTHEMS] G
RIS BAT 2T, WEREK A, HIR
Bl ZRANEERR AR BT S BSE BT, SR
NBERRE RIS TR, EEITERER SR, BE
PR R /NEERR . NRERR R B, B
EL VT R AR B il s B R AL s Tl s b o

M5E ) 6 FhAEAII & R E R S (P<0.05).
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Fig.2 Determination results of six alkaloids in four types of processed products from C. chinensis
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