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Determination of the Content of Six Alkaloids in Coptidis Rhizoma from Different Areas

ZHANG Baoxil, PENG Ful, LUO Weizaoz, WANG Changhuaz, LUO Zhejingl, YANG Yongz*(l.Chengdu
University of Traditional Chinese Medicine, Chengdu 611730, China; 2.Chongging Academy of Chinese Materia Medica,
Chongging 400065, China)

ABSTRACT: OBJECTIVE
epiberberine hydrochloride, coptisine hydrochloride, palmatine hydrochloride, and berberine hydrochloride in crude Coptidis
Rhizoma and explore the quality relationship of Coptidis Rhizoma, which providing a basis for distinguishing. METHODS

To determine the contents of jateorrhizine hydrochloride, columbamine hydrochloride,

The samples were separated by a Phenomenex Gemini-NX C,5 column (250 mm X 4.6 mm, 5 um) using acetonitrile-30 mmol-L™"
ammonium bicarbonate (each 1 000 mL ammonium bicarbonate contained 7 mL ammonia water and 1 mL triethylamine)
gradient system as mobile phase at the flow rate of 1.0 mL-min™', the detective wavelength was 270 nm and the column
temperature was 30 'C. RESULTS The quality of Coptidis Rhizoma from different areas is high, the lowest average contents of
jateorrhizine hydrochloride, columbamine hydrochloride, epiberberine hydrochloride, coptisine hydrochloride, palmatine
hydrochloride, and berberine hydrochloride in Coptidis Rhizoma are 0.30%, 0.40%, 1.10%, 2.02%, 1.45%, 6.58%.
CONCLUSION This method is rapid, accurate, sensitive, reproducible. It is proved to be suitable for the quality control of
Coptidis Rhizoma.
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W, EE PR T R 29 A B K el ] R A A 5 A e A
B R #5% Coptis chinensis Franch. [T/
Xy LR Eatal, LRIk el

2 HEEH

2.1 ik

pH3E [ 4 1.0~12.0[")Phenomenex Gemini-NX
Cis il 45 (250 mm X 4.6 mm, 5 pm); WahM: &
JiE-30 mmol-L™" R AU VR (51 000 mLK IR
ST mL &K, 1 mL=24%); W#:
1 mL-min™"; AP K: 270 nm; AR 30 C; i
Pt 10 pLo BRRHCEIL Eh MR 29 Ak R 1R AR
Bl shR/NEEOR. ShMR &M, HReEY
T SRR /NEERR AT B 3 A T-5 000,

2.2 VAR IR AL i

KPR R 29 MR A . ER R AR B . 2k
FR A /INEERR . EhPR IR SRR YT, R
BERR 6 M0 IS, & T 50 mL &, HH
M R ZNE, 1F2KRE 70 22.2, 19.0, 65.8,
93.4, 58.2, 281.2 pg'mL™" [RITR A X B VAW o
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EIFE
2.4 LRTERRHLE

R B “2.27 TH R VR A5 R VA RS
k1, 2, 3, 4, 5, 6, 715, 197 MARWKSE
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Tab 1 Regression equations and linear range

Ay By 75 7 r L PEIE I /pg
ERR AR Y=42 115X+12 138 0.9999  0.003 2~0.022 2
AP OB Y=64 083X-5471.1  0.9999  0.002 7~0.019 0
HEREL/NEERR  Y=33382X-32625  0.9996  0.009 4~0.065 8
HERTOE Y=38 110X-65656  0.9999  0.013 3~0.093 4
IR YT Y=41881X-34 813  0.9995  0.008 3~0.058 2
R /NEE Y=39 419X-66 508  0.999 8  0.040 2~0.281 2
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R YT R N BE A UE [ FLRSD 4 Al Ok
0.44%, 0.75%, 0.83%, 0.43%, 0.56%, 0.32%,
S5 R WA R 2 B R Ao
2.6 FesE MR
WA — il w10, 2, 4, 8, 12,
h #3EFE 1R, Gdsk 6 B AEMRRIE AR . 15T
IR AR ERERAEI T Ok BRI R DR
PR VAR ER IR (U YT L SRR /NEERR IS 1H A RSD
SN 2.44%, 0.84%, 1.25%, 2.63%, 1.35%,
2.73%, 45 RRWHR A IRAE 24 h WIEARTSE .
27 EEMHERE

A —ftal i, RS MOE 6ty 1% “2.37 I
TR, % 2.7 TURN AR, ShiR
it FRERAEYNS O ShERR/NEEGL . HhIR
TOERR . R YT ERR/INEEGR U4 HI B RSD 43
Wk 1.35%, 1.27%, 1.33%, 1.04%, 1.30%; 1.76%,
SE R LW ES M R LT,
2.8 AR R gy P Appendix 113

FERAREEE IR 2R . ERERAE NI . 2R
PR R /NEEDR . ERERPOIET . SRR ST HEg
BEDION % 6,62, 10.71, 31.04, 44.58, 38.72,
148.78 mg, ‘& 50 mL &I, I 50% LG
filt, B, AR FREPGTERE SRR 9 4,
By 0.1 g, KEEME, IMAN—E & EYIIES
FRUE TS S 4%92.3 7 TN ARl f42.17
BRI S, SR ILE 2~7,

F 2 REBRZGARA A0 E ORI 45 R (n=9)
Tab 2 The recovery of jateorrhizine hydrochloride(n=9)
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ps
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AN/ AR QR EeR/ L RSDY
mg mg mg % /% %
0.253 5 0.297 0 0.544 5 98.0
0.2513 0.297 0 0.542 8 98.1 98.4 0.55
0.262 8 0.297 0 0.556 8 99.0
0.263 0 0.207 9 0.469 3 99.2
0.263 3 0.207 9 0.470 2 99.5 99.5 0.30
0.258 0 0.207 9 0.465 5 99.8
0.265 8 0.148 5 0.422°5 105.5
0.2510 0.148 5 0.400 8 100.9 102.3 2.73
0.265 5 0.148 5 0.414 8 100.6
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Tab 3 The recovery of columbamine hydrochloride(n=9) Tab 6 The recovery of palmatine hydrochloride(n=9)
CHE, AR WfE B, PR RSD/ CAE  IAE/ AR B PR RSD/
mg mg mg % KR 1% % mg mg mg % WF /% %
0.435 0.218 0.654 100.5 1.639 0.789 2.459 104.0
0.432 0.218 0.654 102.0 101.0 0.77 1.628 0.789 2.427 101.3 102.8 1.34
0.435 0218 0.654 100.7 1.639 0.789 2.452 103.1
0.427 0.437 0.855 97.9 1.610 1.577 3.231 102.8
0413 0.437 0.839 975 99.0 230 1.557 1.577 3.124 99.4 101.9 2.16
1.556 1.577 3.188 103.5
0.413 0.437 0.857 101.7
1.597 2.366 4.029 102.8
0.423 0.655 1.063 97.7 99.0 2.64
1.544 2.366 3.982 103.1 102.4 0.95
0-409 0.655 1.047 7.3 1.594 2.366 3.989 101.3
0.423 0.655 1.091 102.0
RT O OHBR/NEERE A EGR 5 4 R (n=9)
x4 B/ B A E BOR 3 5 R (n=9) Tab 7 The recovery of berberin hydrochloride(n=9)
Tab 4 The recovery of epiberberine hydrochloride(n=9) CaEY AR iEE  EilkcE CFBE RSD/
RAIEVAND I DG VARNS £ 5 VAR [ & VA T RSD/ mg mg mg % /% %
% /% %
me me me ’ po e ’ 6272 3.004 9312 101.2
1.300 0.627 1.915 98.0
5.940 3.004 9.022 102.6 102.7 1.56
1.231 0.627 1.844 97.8 98.1 0.44
6.307 3.004 9.444 104.4
1.308 0.627 1.926 98.6
6.254 6.009 12.367 101.7
1.297 1.253 2.585 102.8
6.236 6.009 12.461 103.6 102.7 0.91
1.293 1.253 2.573 102.1 102.8 0.70
6.390 6.009 12.558 102.6
1.325 1.253 2.623 103.6
6.118 9.013 15.363 102.6
1.268 1.880 3.199 102.7
6.076 9.013 15.211 101.3 102.5 1.10
1.260 1.880 3.179 102.1 102.8 0.77
6.337 9.013 15.675 103.6
1.314 1.880 3.263 103.7
#5 HMERAER A EKR T 4 R (n=9) 2 A
Tab 5 The recovery of coptisine chloride(n=9) 1 "
- — : 7 3
Gkt DIARY WY Bk PR RSD/ 4
mg mg mg % W% % El‘
1.918 0.892 2.791 97.9 A it Prlfptond. +
: - o
1.874 0.892 2.772 100.8 99.1 1.49 0 10 20 30 40 50
t/min
1.899 0.892 2.779 98.7 6
1.863 1.783 3.679 101.8 B
4
1.902 1.783 3.684 99.9 100.8 0.97 3 5
L2
1.897 1.783 3.693 100.7 l k
1.847 2.675 4.608 103.2 _Jl "". i '_I TL L Y W
L L 1 PR 1 P 1 1
1.856 2.675 4.588 102.1 101.7 1.70 0 10 20 30 0 50
1.879 2.675 4.549 99.8 t/min
2.9 FE&INGE B 1 e e

: ‘ o AR BobEdh s 1-SRRRZTHLRL: 2B O, 3-Hhm%
WOOCEAMINT A 3% 9237 TURNINE g, 4 tmioem, s-Hme 9T, 6 b

HA AR W, 2 “2.17 TR s 4kt 4Tm Figl HPLC Chromatograms

Py — A L A—control; B-sample; l—jatrorrhizine hydrochloride; 2—columbamine
n=2 i i X I

XE( ) ’ &]\ *ﬂi {i v"ﬁ*i WIS {tb j‘ UL @JE hydrochloride; 3—epiberberine hydrochloride; 4—coptisine hydro chloride;

. *ﬂ *:Tﬁ‘ HH @1 B [ . )]_Ll; 1, lﬁ:l % %mﬁ 8~11., S5—palmatine hydrochloride; 6—berberine hydrochloride
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Tab 8 The determination result of Coptidis Rhizoma from Shizhu (hydrochloride)

A~ Lo
> . = . '_l' E‘/A)
RS 7 HH/m GPS ‘ :
ZiiRe AEPIRI OB RANEER &R BEYT INEERE
C N VEE S WA N30°15'53.2"
0812001 . 1210 E£108°19'06.0" 0.33 0.41 1.43 2.37 1.53 7.81
TP A B K B B N30°13'41.3"
0812002 8 =il 1550 E108°2306" 0.31 0.42 1.30 227 1.42 6.79
0812003 TUATRERUKTER 2 1 470 N30°18'46.3" 0.30 0.35 0.92 1.47 1.32 5.38
T WA 7S At S 5K B E108°27'43.1" ’ ’ ‘ ’ ’ :
éﬁé&ﬁ%ﬁﬁiﬁ@ﬁﬂﬁ bl N30°19'05.5"
12 151 . 4 . 1. 1.4 11
0812006 PR 510 E108°2742. 5" 0.33 0.45 0.68 95 9 7
BRAFED T HECER N29°59'50.8"
0812007 Skt 1620 E108°26129.7" 0.24 0.32 1.07 1.43 1.15 5.54
ERAHEEAKBEA S N30°1427.7"
0812008 BURH 1330 E108°3311.9" 0.36 0.40 1.17 2.26 1.51 7.49
TR F b B K B P B N30°13'30.3"
0812027 8 Sl 1 560 E108°23/06.5" 0.34 0.43 1.21 2.42 1.50 7.11
R NEHEAM P IREENTEREGERD)
Tab 9 The determination result of Coptidis Rhizoma from Sichuan (hydrochloride)
. . %
%5 7 R /m GPS — — —
ZiMReE ARMBI OB RNEERR BEER BT NEER
LRI 7 = i N29°31725.8"
0812017 " 1760 1035151767 0.31 0.48 1.04 2.18 1.46 6.91
DY 1] ek JE R A N29°26'55.2"
0812019 1720 2 0.43 1.20 2.16 1.45 7.13
741 E103°14'13.3" 0.29
V91 JE K A R N29°24'52.2"
0812020 T2 4 1742 o, N 0.29 0.47 1.17 2.13 1.62 6.60
DY 1] ek JE e 4 1] N29°26'15.7"
0812021 W4l 1626 10351259 3" 0.30 0.51 1.13 2.01 1.40 6.27
DY 1] e JE v A N29°26"25.7"
12022 1 ) 44 1.21 2. 1.54 .
08120 K s a1 500 E103°1570.8" 0.33 0 07 5 6.50
JIg A B A T N29°3503.5"
0812023 ks 8 4 1100 10392223 04 0.43 0.36 1.04 2.09 1.33 5.89
PO IR & RHEE L N29°37'50.6"
1202 2 . . 1. 12 2
0812025 ekt 739 1 SIN; 4 0.27 0.35 0.95 65 9 6.29
9152 M A LK N31°13'30.3"
0812026 st 1 000 E103°54'56 3" 0.32 0.46 1.04 225 1.52 7.08
F10 HAEM. A)FEEHH T BEENEERG®H)
Tab 10 The determination result of Coptidis Rhizoma from Enshi and Lichuan (hydrochloride)
. o o T %
G 7 4k /m GPS , . :
iR ARMBI O RANEER AEm CET INEERR
1 b Bt B % 2 Kl N30°07'41.9"
0812014 e — 1830 E109°48'09.1" 0.31 0.45 1.12 2.53 1.37 7.05
WAL Bt B 5 2 oKl N30°07'54.7"
0812015 g 1910 E109°4803.8" 0.29 0.41 1.11 2.14 1.40 6.42
WAL e AT IR Y 4 N30°22'44.8"
0812029 " 1420 E108°35'43.0" 0.33 0.39 1.46 232 1.64 771
WAL )1 G 2541 3 2 N30°27'57.7"
12 14 31 4 1. 1.84 1.64 32
0812030 m 70 E108°42100.8" 0.3 0.47 03 8 6 73
AR )G 24435 2 N30°27'56.1"
0812031 gg 1490 E108°42/14.7" 0.39 0.50 1.64 2.68 1.88 7.65
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Tab 11 The determination result of Coptidis Rhizoma from other areas (hydrochloride)

=Y
> o = s '_l‘ E‘//O
% FEH W /m GPS . : :
PR e[S ERR T FONEERR RN SIS NEER
UIRIACE S RN A N29°55'04.1"
12012 121 ) 4 1. 2.22 1.51 41
08120 P 0 109902148 2" 0.35 0.40 36 5 7
IR R ] R N29°3449.3"
0812013 1320 0.27 0.35 1.15 1.65 1.31 5.80
R E109°39'56.3"
ENERI S N S N29°02'46.3"
0812016 BT 1 460 E107°12/54 7" 0.31 0.39 1.48 2.69 1.51 7.53
R IT L H XU R N31°35'51.2"
0812033 3 3 1910 E108°30'48 7" 0.34 0.45 1.24 2.44 1.65 7.28
B VGBI AT 2 Bk N31°59'00.9"
0812034 M8 1710 £109°2220.6" 0.32 0.49 1.23 2.18 1.67 721
WA IR FE 9 3 N31°46'09.7"
12 ’ 12 24 ) 1. 1. 1. .
0812035 K4 70 E108°35'44.0" 0 0.38 33 95 50 6.98
WA IR FE 9 3 N31°47'00.9"
12 ’ 142 34 4 1.41 2.14 1.72 .
0812036 W2 0 £109°3829.1" 0.3 0.45 7 7.08
WACTT R FB o AR N31°5429.4"
0812037 o2 1030 £109°4122 3" 0.29 0.45 1.10 2.12 1.57 6.81

MG ITE ) Q FERVEF G R Ext
KAEHEIAT 4307, VIR A, W ARAE R .
FOEM A AR OB R NEERR
Bl O Lh T RNEE G A DAL Eh IR #h T H P38 & 5530l
H: AKE0.33%, 0.40%, 1.11%, 2.02%, 1.46%,
6.75%), PU)11(0.30%, 0.44%, 1.10%, 2.13%, 1.45%,
6.58%), H116(0.33%, 0.44%, 1.27%, 2.30%, 1.59%,
7.23%), HAh(0.31%, 0.42%, 1.29%, 2.17%, 1.56%,
7.19%), MHE H/INSEGR B e . A 22 o]l
AT AR AR R R ANEER . SR,
LT oSN AR OC R, R/ NEER 5 5 A
A, AR Y=25.715-2.846X,-3.260X,—
0.628X5+1.485X,+2.713Xs, r=0.863, F=12.841,
df (5, 22)5.27KF- P=0.000 006 46<0.01, [A It [H]
JiFEAE R R W H A SR X
3 iTit

AR LA T R R U sh A DR B i B A 2
Ji§-30 mmol L™ B BRAU M (BF1 000 mLERIRE
v 7 mL &K, 1 mL= %), #HEATR6
VR, 45 AL WO T R e AT SR R 25 M S R R Ak
PHBT A B L2 43 25, 117 Jig o (vl W Ve T GFFR
PE ROy B BERI TG ik, it DLk £ 5 8 1F AR Sk
BB A

ANTRD = Hh BOE 25 M AR S = S AT, [
P LRl B GE R N BE B S A 22 e, IR IE
5.56%~7.25%, HEIE5.20%~5.32%, = % 6.83%~
7.69% ), 1 [H 24 #2005 RRER SE B 256 v N B
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BB DAL SRR BR TF AR T3.6% P, BN
Py AFF=H . ASFEERICR ) AN R 2 B 07 14
PR WA B 2 A P S R A R T R
SB30 SRRE AE EAR VE T 200~1 500 mpy T,
IR = B X OB AR ZE AL i B R AW
SN, MR TE I E600~1 200 mA, YRR Hh
DX RJSRAG O = e B . ARG 7 T HPLC [A] e
W B o Fh A= A 1) T v, B IR )T B
ERR R /NEE S & AN, LRSS =&
175 43 AR A JLAN I8 M X 34T 2 EE LA AT A
YA ) > HoA > oA A > DY ).
YRR GIS RN e LT e oS s G 07 N (= S W <
SEPOE A RGN T

ASEIS RN, BR/ANBEGR AL, BOETE 24
b o Ad J LR A= a5 S, T
ANBERY > PR > VT > R /NEER > JE DT &
Bk > 25 Bk . AU e vt 22 AR ST ) £ oo ml 7
FEVLH T 25 AL W00 i b5 /NBER 7 & 2 [ A7 A —
FE IR R, (HARE AR HMIX—C R, @i
— AT LSS T B TR VP B A 1 ) UV
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