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WE BN AZRMEDFRGH T O HILF Ry T O HARAME R R FiE  EiAEA Waters XBridge C, #£(250 mm X 4. 6 mm,
5um);REAA 0.1% BB KRR — CHE (BRI 7wk A 1.0 mL / min, & sk & 4 210 nm, 484 25 C, #4254 10 wlo
R AR ZIHERIE B w3 A ARSI By SaR EBR AR AR By T BR B BT (3B B ARUR 2R JE o A R
0.04~81.06 pg/ mL(r=0.999 9).0. 06 ~ 60. 05 g/ mL(r =0.997 6) .0. 02~ 10. 44 g/ mL(r = 0. 998 5) .0. 008 ~ 10. 44 pg / mL(r =
0.999 8).0. 05~49. 67 pg/ mL(r = 0. 999 9) 0. 12~248. 03 pg/ mL(r= 0. 999 9) 0. 42~39. 18 pg/ mL(r = 0. 999 9) 0. 34~353. 08 pg/ mL
(r=0.9997).0.29~295.53 pg/ mL(r=0.999 9)5e. B M 54 @AREM X A RAF;AFEE AR T MKW RSD ¥/ T 3.0%
(n=6);-FHenkFE 534 99.38%,99. 17%, 106. 60%,99. 58%,99. 59%,99. 72%, 100. 00% ,99. 58%,99. 55% ,RSD %% %4 0.28%,
0.44%,1.86%,1. 47%,0. 68%,0. 39%,0. 87%,0. 37%,0. 32%(n = 6) L& &7 HIRAF WAL, & Bbb Ao & 3 RIF, 25 RO AT
S5, TR TR R R KA 9 AL F RS A T,

KB S0 M EEF A F R F RS A FNE
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Simultaneous Determination of Nine Compounds in Mahoniae Caulis by HPLC
HUANG Yang

(School of Pharmaceutical Sciences ,Guangzhou Medical University + Key Laboratory of Molecular Target & Clinical Pharmacology and the State Key
Laboratory of Respiratory Disease ,Guangzhou ,Guangdong ,China  511436)

Abstract: Objective To establish a high—performance liquid chromatography (HPLC) method for the simultaneous determination of
nine compounds in Mahoniae Caulis. Methods The chromatographic column was Waters XBridge C, column (250 mm X 4.6 mm,
5 wm) ,the mobile phase was 0.1% phosphoric acid solution — acetonitrile (gradient elution) ,the flow rate was 1.0 mL/min, and
the detection wavelength was 210 nm, the column temperature was 25 °C,the injection volume was 10 pL. Results The mass
concentrations of magnoflorine chloride, chlorogenic acid, berbamine, corypalmine, columbamine, jatrorrhizine hydrochloride, tetrandrine,
palmatine hydrochloride and berberine hydrochloride showed a good relationship with the peak area in the ranges of 0.04-81. 06 pwg/mL
(r=0.999 9),0.06 - 60.05 pg/mL (r=0.997 6),0.02 - 10.44 pg/mL (r=0.998 5),0.008 — 10.44 pg/mL (r=0.999 8),
0.05-49.67 pg/ml (r=0.999 9),0.12 —248.03 pe/mL (r=0.999 9),0.42-39. 18 pg/mL (r=0.999 9),0.34 —353.08 pg/ml
(r=0.999 7),0.29-295.53 pg/ml (r=0.999 9). The RSDs of precision,stability and repeatability tests were less than 3.0%(n =6).
The average recoveries of the above nine compounds were 99.38%, 99.17%, 106. 60%, 99.58%, 99.59%, 99. 72%, 100. 00%,
99.58%, 99.55% with RSDs of 0.28%, 0.44%, 1.86%, 1.47%, 0.68%, 0.39%, 0.87%, 0.37%, 0.32% (n = 6) , respectively.
Conclusion The method is simple, specific, reproducible, accurate and reliable, which can be wused for the simultaneous
determination of nine compounds in Mahoniae Caulis.

Key words: HPLC; Mahoniae Caulis;compounds;content determination
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45 T TR H e RO A €435 (HPLC) B 28 2 55 K 24
BRI B OB B R 25 AR Bk L R R 12 57T ER IR /N BE
Bl 2 L AR ST A R HPLC B30 52 AS TR 7= b 27 4 26
55 R Ak 22 o A AR 22 AR G I |/ INBE
DU 25 AR A A Y 57 O 0 R R 25 ARk 3 BT Bk L B 7R
ELEH 7T (ERR/INBEG A 5 £, B AE ISR T 55 R 246 T i
B 4 T 92 ] o BRARGE AR o
1 UE5KH
1.1 {¢&

LC — 20A 7 25 50 A7 46 35% 4% ( B A Shimadzu 2y
A]) ;XS 105 DU B+ J7 43 Z —HL F K F- (i -+ Mettler
Toledo 2> 7l ) ; SB25 — 12DT &R 7 A (7 P ¥ 2 A Wy Bk
Fe A A BRZS 7) s Milli — Q Academic B #8465 K 4 Ak 2
4: (35 Millipore 23 ) s RT — 04A R 7 M3 WEHL (7 78
BAZERI 25\ o
1.2 R%

R TR 245 AR A BE R (L5 110733 - 201609, 7 &
89.5%) , A3 5 % % B (L5 110711 - 201810, &
99. 6%) , ERPR L LH T X RE &L (45 110732 - 201609, &
17 86. 8% ) , £h R /INBERR N R i (HIL5 110713 - 201613,
i 86. 8%) , SRR IR X MR i (4L 110753 - 201716, %
199.3%) , PUS 245 MEAEOT HE G (HL5 13063 — 54 - 2, %%
1 98. 0%) , BI04 [ Hb [ i 24 il ks BF 9 B 5 AR I Bl
O BT TR (4165 18041021, 75 2 98. 0% ) , /INBE i R
i (L5 18040922, &5 98. 0% ) , AL A 22 AL B XT FR
(518041024, 7 2 98. 0% ) ¥y [ I 76 =] FH A4 Py 4%
ARA R HEE CIEY gkl K A aiik .27 4t
(G5 WK A ST - S27) D53 REGMFERE B LR 1, &
TRIIN T 24 it A 35 A 9 e v 245 28 R DG 2 e XR A e iz
Y R+ KT 5F Mahonia bealaei (Fort. ) Carr. o

R1 MEAGHEREE

Tab.1 Information of Mahoniae Caulis

HEHBT T G Hmbs T G
S1-S12 &/ 4 (3%) |S16 T M (H3%)
S13 = G (#3) |S17 wl A (BeE)
S14 G A (H3%) |S18-S20 M BHM (R
S15 L A (HE) [S21-%27 B HM(F4)
2 AEEER

2.1 @iEEH

A% 4 : Waters XBridge Cg#E (250 mm X 4. 6 mm,
5 wm); FBIA 0. 1% BEFR K (A) — 25 (B) , B %
YEWE (0 min i} 5%B, 17 min i} 17% B, 35 min i 20% B,
50 min i 23% B, 60 min i} 50% B, 70. 1 min i} 100%B,
80. 1 min i 5%B, 90 min B} 5%B; i@ : 1. 0 mL / min;
WP 1210 nm; L 225 °C R 10wl
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2.2 BREHE

W2 MR S i B R, o 3 5 AR IBORL R 29
0.25 g, K% PR , B B IEHIEH T A& IMA LR - H
BEFER (1:100,V /7 V)50 mlL, %6 2 FR5E o i, 7 (D%
J9 500W , 4R Ay 40 kHz) 4b B 45 min, BUH 04, FEFR
FE U, FHERR — BT (1:100, V7 V)M IR 5
L PEAT R BRI T, BRI A TR o R
SALA TR SRR /NEERE | DU S 25 AR AR B O
B ER TR 24 AR R Bl LA R R /N B AR L R R B S YT X
WA RS RRE , B S mL A B, 2 Bk iz -
FHEECL:100, V/ V)BT E 2SR50 A R B X BR
T B 53 DA 8 R I A o, AR TR — FRE(1:100,V/ V)
FE A, S o AL K 2E TE BE 82,72 g/ mL . &F JR R
60. 48 wg/ mL. /N BE B 10,65 pg/ mL. P A 25 M B
16. 62 wg / mL AP B 88 50. 68 g / mL 3 R 25 4 A
277.13 wg/ mL ¥ Bj C 58 40. 14 pg / mL . £5 12 /N BE B
406. 78 g/ mL LR I T 340. 47 g/ mL IR & XF
PR VA R AR R — W B (12100, V/ VIAE 25
.
2.3 HiRFERE

G530 R 0 A E 2. 2 TR 3 Rl 4556
LR 20 VIR A5 S AR DU A 4 SR R A
TP A 5 TR A R R VA TROR [ £ B B[] A A AH Y £
T, ARG 2 R4, B FIARIC 0 TR 1.

LRIk R A B R SR 2. 2 TR IR A X HE IR
W,y MR R 2,4,8,16,32, 6418 13 R AR A % HR LA
W, % 2. VI 5 S5 F AR DU E | AR DU ok o3 ot vk
B (X, pg / mL) R As b TR RR (YY) S AR bRifb A T2tk
I AR mE R, LR 2,

K 2% B0 B 2. 2 00T YR A5 X Bl VR TR o, 3%
2. VI % S5 A i SR R RE 6 UK, 1 SR 0 1T AR L 45 SR AL
723, RUUANE % RAT

Foe MR g 4 2. 20 F O Ikl A LR R, =
BEA T H4)50,4,8,12,24,48 h4# 2. 1 5 F (43
SRR A HERE 3R, T SR I THI AR A R LR 3, R =TT
HE SRR AE 48 h NEEETE R

MR 2. 250 MR AT 2 1R
RS SL AR I A 6 IR, T S TR R 25 SR L3R 3,
KL EE R

IR I g« FRECEL 0 & i 29 M AR 0. 125 ¢,
KRR, 3RS I —E SRR RS, e 2. 2000
5 B A B S IR, 42 2. 1T (A SR R RE I S
A 3WAC OGS E, H AR R 25 R R 3,
2.4 HmEENE

B 25 PR 3 B, 12 2. 2 300 T v ) 4
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1. AR ZIE8 2. ZREE 3. D EEM 4. wEGMRB S EMEB TR 6. BRI 7. TR 8. HBELIT 9. HER Bk

A RAMBRIER B AERRER C 2aEA

B1 sSxkEaEE

1. Magnoflorine chloride 2. Chlorogenic acid 3. Berbamine 4. Corypalmine 5. Columbamine 6. Jatrorrhizine hydrochloride 7. Tetrandrine

8. Palmatine hydrochloride 9. Berberine hydrochloride.

A. Mixed reference solution B. Test solution C. Blank solvent

Fig.1 HPLC chromatograms

R2 LMXRERER(n=06)

Tab.2 Results of the linear relation test (n=6)

A5 Lok A2 r £ A (g / mL)
| Y,=35336 X,+22827  0.9999 0.04~81.06

I Y,=21067 X,+58732  0.9976 0. 06~ 60. 05
Il Y,=67042X,+25483  0.9985 0. 02~ 10. 44

IV  Y,=91196X,+14655  0.9998 0. 008 ~ 10. 44
Vo Y, =22110X,+9054  0.9999 0. 05 ~49. 67
M ¥,=35080 X, +48814  0.9999 0.12~248.03
VI Y,=76293 X,+23441  0.9999 0.04~39.18
I Y,=28297 X,+ 10058  0.9997 0.34~353.08
X v,=43963X,+40197  0.9999 0.29~295.53

A D~ XA A RAUR 238880 4k RER (/) §E e (W A 2h Ak
B AR By Tk B AR AR A DAk R e DT | e ) B
o TRF

Note: I ~IX refer to magnoflorine chloride, chlorogenic acid, berba-
mine, corypalmine, columbamine, jatrorrhizine hydrochloride, tetrandrine,
palmatine hydrochloride and berberine hydrochloride, , respectively (for

Tab. 2 - 4).

R3 RBEE.REE.ESMHRMERRIREGE LR
Tab.3 Results of the precision,stability,repeatability and recovery
tests (%)

PN FEE REE EAM Aof e
RSD RSD RSD F ¥ Enk kR RSD
I 0.70 1.24 1.21 99.38 0.28
Il 0.59 1.16 1.59 99.17 0.44
| 2.03 1.51 2.92 106. 60 1.86
\% 0.89 1.17 1.32 99.58 1.47
\ 0.17 1.28 0. 65 99.59 0.68
Vi 1.40 1. 81 0.97 99.72 0.39
VI 0.98 1. 14 0.95 100. 00 0.87
Vi 0.90 1.08 0.83 99. 58 0.37
IX 0.75 1.09 0.72 99.55 0.32

VAR, 5 2. 1 T G5 A A AR A2 |, 1O SR Ve T AR
THE 92 o & i, 85 R L3R 40 bR 22 460 2%
R /NBETe VO S 2 AR IR U B O L R R 24 AR R
K7 O R R L ES 7T (R /N BE w1 B 1 3 [ 43 i)
H1.17~7.45 pg/ mg.0.01~0.96 pg/ mg.0.01 ~
0.25 wg/ mg.0.02 ~0.35 pg/ mg.0. 16 ~ 3. 12 pg / mg.
2.33~11.62 pg/ mg.0~3. 77 pg/ mg.3. 04~9. 78 pg/ mg,
1.34~11.54 ug/ mg,
3 itig
3.1 REEEMRL

Z: 25 PR 2 T OC T T 55 R 25 M Y 4 A A
R =120 A F AR Tk BSR4 5K C gt A
TR R B ) R PR 0 A B, B L) Waters A H] 1) Cg b
VSR S5 D 8T 2 R 5 30 e A R A 0 4 % B 55 AR 2444
SR AT R, 45 R 7E 210 nm PR AL HERS B B
PRI IE RIS 5 R , Bk 210 nm AE R 00T I K s % &
I HB o (i W 11 43 5 B R AT, S 5 A OGSO e BRI IR
YESRAS IR TR AR AL, Bl T AN [R) 5 o 404500
PR X )55 AR 2514 S U ARG W0 0 43 B RO, R LB
HECN 0. 1% I, 70 B RCR S AL A iR L B, iR B
Xof €0, 1% W (%) 3 125 B A A — 2 S e, DA 5 R ) R R %
JE B AR 25 °C, I R o8 1 73 B B de fE o
3.2 MELERTH

2020 45 hig H 2 3 (—30) ) th AU R T 255 KR 2
A e A BIR A X B S CIEUN BT OB 3 R 24 AR L h iR 1
LLTT R /NG ) (Y B o ARSI 45 1R, 27 4t
55 ARG RE it iz 4 Rk B4 09 3 F AR O AR E |
FRRGGUE TSR B 2957 R 2584 0 B SL A ERA M
3.3 FAEFEM

Hh 24 R AR R 02 2 Bl o3 B R B W) A T 0 45
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x4 27HMEMERPIMULERSHESENEL R (ng/ mg)
Tab.4 Results of content determination of nine compounds in 27

batches of Mahoniae Caulis (mg/mg)

Gt L I I v Vv v T T K

S1 2.68 0.00 0.03 0.15 1.8 515 1.07 842 7.02
S2 .17 0.34 0.01 020 1.54 2.33 0.8 6.94 10.87
S3 376 0.38 0.25 0.25 3.12 480 3.77 8.04 11.54
S4 260 0.36 0.10 0.13 2.38 419 3.04 6.75 10.46
S5 260 0.26 0.10 0.13 238 419 3.04 6.75 10.46
56 .75 016 0.18 0.12 1.32 529 0.23 7.03 4.90
S7 117 0.34 0.16 0.09 1.46 3.79 0.02 7.87 6.07
S8 1.63 0.27 0.08 0.02 1.98 9.58 0.45 3.34 5.11
S9 4.38 0.03 0.05 0.13 2.01 9.65 0.48 3.20 9.46
S10 491 0.10 0.10 0.13 2.04 9.06 0.55 3.18 10.11
S11 2,59 033 021 0.27 0.16 7.06 0.12 528 9.48
S12 276 0.10 0.16 0.13 1.34 4.83 0.05 8.99 10.68
S13 7.45 0.31 0.19 0.14 1.46 11.62 0.73 3.30 5.86
S14 3.0 0.19 0.20 0.15 1.94 8.13 0.64 3.04 8.78
S15 313 .0.23 012 011 1.27  5.44 0.29 430 7.93
Sl6 1.86 0.36 0.14 0.12 1.27 5.8 0.82 7.24 6.57
S17 244022 019 0.20 1.62 3.83 0.49 825 6.68
SI18 314 0.10 0.18 0.35 1.39 7.13 0.53 3.82 9.88
S19 5.09 0.04 020 0.19 1.44 7.43 0.48 3.65 9.46
520 2,10 0.17 0.15 0.20 0.75 6.84 0.08 4.95 9.99
S21 277 0.13 0.21 0.14 0.26 593 0.47 3.94 2.81
522 5.03 070 0.13 0.09 0.37 9.98 0.00 6.61 5.01
823 4.06 0.96 0.15 0.13 0.60 10.38 0.01 5.14 5.68
524 4.77 012 0.21 0.20 0.24 805 0.33 9.78 1.55
525 3.00 0.40 0.12 0.25 0.40 7.12 0.02 7.34 4.60
526 5.57 0.18 0.07 0.35 0.29 585 0.34 419 1.34
827 334 015 0.21 0.20 0.23 9.46 0.46 535 282

J R TR 25 Ak 6 HAY AL B DR M R 5

— L3 =1T U A o T ASORE A 1) B v O AT R

W, AN G S e 25 i B AR, Wofr b BE5E 2ok Z 4845

E IR LSRR R 2580 BT, iP5 3k i 245 44

77 1l o AR Y 6 R J AN R b Y 27 ST 55 R 24

07 R K e 29 < s 3 TR IR B N2 % D T8
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