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[ ZE] 2 IHEEBURAMEEE(UPLC) Bl i E 5 4 oh 57 Bk b 5 S fo 3 B /N BEA & B Y
%, % H Acquity BEH C18(2.1 mm x 100 mm,1.7 pm) €& 34, DL ¥ B -0.02 mol/L 8B — 4 47
BB BB pH B E 3.0) K s A, M E JE M, WE N 0.2 mL/min, 28 4 30 °C, &M # K A
214 nm, E5WA LB /NER S H A 12.04 ~48.17 pg/mL 13.18 ~52.71 pg/mL E 56 H K 5 14
HRERFMEEX R, KRB (r) 45 A 1.0000.0.9999 ; 4 # JF & 2 v & 55 Fn 3 B /) BE BT
AR R 4 H 99.6% (RSD =1.0% ,n=6) 98.9% (RSD =1.0% ,n =6), %% % ELH B4
WEREE BEERERE, BBEGE MEE, TR TES YT RN EES,
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Determination of Matrine and Berberine Hydrochloride in Kushen
Gonglao Granules by UPLC
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Abstract: To establish a method for simultaneous determination of Matrine and Berberine Hydrochloride in
Kushen Gonglao granules. Ultra Performance Liquid Chromatography ( UPLC ) method was adopted, The separation
was performed on a Acquity BEH C18(2.1 mm X 100 mm, 1.7 pm) with mobile phase consisted of methanol —
0.02 mol/L Potassium dihydrogen phosphate solution ( Adjust pH to 3. O with phosphoric acid ), gradient
elutionat, the flow rate was 0.2 mL/min, the column temperature was 30 °C , The detection wavelength was set at
214 nm. Mairine and Berberine Hydrochloride concentration showed a good relationship with the peak area in
12.04 ~ 48.17 pg/mL(r=1.0000) \13.18 ~ 52.71 pg/mL(r=0.9999) ; the average recoveries were 99.6%
(RSD=1.0% ,n=6) 98.9% (RSD =1.0% ,n =6). The method has good specificity, precision and accuracy,
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and is easy to operate and friendly to the environment. It can be used for quality control of Kushen Gonglao

granules.
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oL 57 RO AH (3% 9 (UPLC) [ B 0l 7 7 5
T 57 TURL 3 2 RN £6 R /N BE B 1Y) 5 i, O $E T
IR Y B R KRS
1 #MRl5A*%
1.1 RBAME  Acquity UPLC (B TUV B2 40
M#%) , Waters 28 ] ; XSR205 4 H 1 43 #7 K °F,
METTLER TOLEDO /A ] ; KQ - 500DB #2 7 i# 1 Uk
i, BRI A A PR A A

TS BT IS (HIES 110805 - 202010, 7 &,
98.7% , " [E & 2 d K e DESE B ) 5 BRI /N BE B X
HE S (5 110713 - 202015, 55 .85. 9% , h E &
i 24 it R E BIFTE G ) 5 8 22 95 JUREL (3 P b 2)
ABRA 5 120200501 ,20200502 , 20200503 , K1
#:100 g /4%) s WEIR — U0 BEIR N o3 Mol RSy
kol K Atk .,

1.2 K&

1.2.1 &# &4 A% H. Acquity BEH C18
(2.1 mm x 100 mm, 1.7 wm) ;i sHAH: DL B BE A IR
BAH A, LL0. 02 mol/L B2 — S BRI W (FHBEMR
WY pHAEZ 3.0) NI sAH B, 1% % 1 B)F 1T
LRAMEVE I A T 9% K ;214 nm AEIR 30 C; P
0.2 mL/min; PEFEARRL2 ul,

x1 BHEEBRER
Tab 1 Gradient elution procedure
5[]/ min

Time A/ % B/ %
0 5 95
8 5 95
15 42 58
20 60 40
30 5 95
35 5 95
1.2.2 Bty H &
1.2.2.1  XFREGIEM I E  REEARIBCE S h00)

W5 9.76 mg ERIR/INEEGXT R, 12,27 mg, B T 1A
— 100 mlL R, 5% F BEARIF R E 20, 12
B NERIRA T B At 28 T 5 A 8 B U A8 TR 5 mL,
B 20 mL IR 5% P EM B E 2, 5 1
SRR A X RS (5 S0k o 24. 08 pg/mlL
ERIR/INBERR VR i M 26. 35 pg/mL)

1.2.2.2 L e mlss  BOR GdE & OH,
K HREL0.5 g, B 50 mL AT, I 5% VP v i
MR ZIEE 475, Ut LR, B 15,
1.2.2.3  FAMEX AP HI& %053 057 Pk
Aib 5 AGI RN T2 43 ) o s dife - R T 57 B P ) R
i AR 2 TP X B 4% 1. 2. 2. 27 TR 7 ik
3 590 1 6 ISP 1 ot S TR

2 ZEREHH

2.1 HFRWAE SRR B WOBIR G X B R
VR VA VAR R TRy 5 A e R YRR e
SBIVERT RIR A 2w, TEA AR @Y, e R
T 25 A TR S 1R v o S e R 1R
JINBE R UG 55 YR A T A YRR L S 06 1) £ B B (]
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E1 EEMEZREIEE
Fig1 Chromatogram of specificity inspection
a. XHBm b.HiXm o BRESHEIR
d. SR+ K Ih 55 BT R

a. reference substance b. test sample c. Lack of

Sophorae flavescentis radix negative control

d. Lack of Mahoniae folium negative control

2.2 HMERGEEEZ U122 17T FREX
HE S A 45 R, AR RS % 2 B 2. 5 mL, 3. 75 mL.5. 0
mL.7.5 mL.10.0 mL, 750 % 20 mL &t , H 5%
FH I s 22 220 B85, 43 i) ) B % 5 20 12. 04 peg/
mL 18. 06 pg/mL 24. 08 pg/mL. 36. 12 pg/mlL,
48.17 wg/mL DL K & $hWe /NBE 13. 17 pg/mL,
19.76 pg/mlL.26.35 pg/mL. 39.52 wg/mL. 52.70
e/ mL TR A ARE TRV, 23 R 2% R AR
) B TR B A v TR 2 L, T AR (0 3%

A, Te s AR, DAVR BE R A Bk (X)), TN AR
ABFR (Y ) BEAT Lk [B1IH , 45 75 2 6 Y [0 5 J7 72
.Y = 12472, 25X +1247. 20, r =0. 99999 ; £ % /)N
BEBR A [B109 5 LK . ¥ =26538. 98X +40305.72,r =
0.99993, 4 REIESHAE 12. 04 pg/mL ~48.17
e/ mL 0 PR BT 5 0 AR AR OC R RAF  $hilg
INBERSAE 13.17 wg/mL ~52.70 we/mL 8 Fl P4 i
B ARG R R AT

2.3 BEEEE REEWIRCL.2.2.17 3T iR
B BT 2 pL, BEELHERE 6 IR e SR i, T
135 S0, /N BE 0 T FR Y RSD 43 53 R 0. 3%
1.3% , RUULUAE 2 R A, Wk 2,

R2 BEEEERER

Tab 2 Precision test results

iz} TR R peak area
RSD%
NO. 1 2 3 4 5
e
. 302629 301839 300462 300799 300338 301938 0.3
Matrine
/NEET

751703 748573 729296 737037 728372 736186 1.3

Berberine

2.4 EEMEFE  OREAREUE S 5 gl
(1t :20200501)0. 5 g, ¥% Fik“1.2.2. 2" T N J5
Pl B, AT A 6 O, AR S0 R
M /INBEG 2 129 RSD 43914 0. 8% 0. 6% , R WA
HEEEMERL, W3,

x3I ESHERLER
Tab 3 Repeatability test results

P &/ (mg. g ') content
ol ° RSD%
NO. 1 2 3 4 5 6
ﬁ—/,w 07 2.10 2.11 2.10 2.07 2.08 0.8
Matrine
INEE
J%W 90 2.91 2.88 2.87 2.89 2.89 0.6
Berberine

2.5 HimAAEMAZE BURM $K41.2.2.27 T
il 2 PRI, 40 5 TA5 0.2 4 16,8 12 h HEFET
4 B 20, /N BE 0 T AR Y RSD 43 i
0.4% .0.3% AR EH MM IRAE 12 h NEaE
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Tab 4 Solution stability test results

% N
=l I X peak area RSDY
NO. 1 2 3 4 5 6
W B0

268878 267103 267747 267115 266598 266951 0.4

Matrine

7INEE T
h5ER 835890 830359 830583 830703 831442 831465 0.3

2.6 EWEAE REARIRC A AR A
(#%5:20200501)0.25 ¢, FgH M E , B 50 mL 2R
o IR B A 9 S 0 IR i A TR (R E SN
0.09633 mg/mL)5 mlL, £5 R /N B T 18 & it 25
(MEFEH0.1054 mg/mL)7.5 mL,#%1.2.2. 2" W F
Ty A S A i v, AT L 2% 6 0y, e
IR ANRE I A2 20 /N BE BT 1 [T e
435 A 99. 6% (RSD = 1. 0% ) .98. 9% ( RSD =

Berberine NIRRT
1.0% ) ,ZRWIDT LR RE R, W3R 5 Figk 6,
K5 ESWEKERERER
Tab 5 Test results of matrine recovery
Bkt g AJEHE/ mg AR/ mg M58/ mg [FTCR % YA/ % RSD%
sample Amount of sample ~ Amount of reference substance ~ Amount of mesured Recovery mean v
0.24836 0.5191 0.4817 0.9986 99.5%
0.25156 0.5258 0.4817 1.0001 98.5%
0.25085 0.5243 0.4817 1.0070 100.2%
99.6 1.0
0.25321 0.5292 0.4817 1.0046 98.7%
0.25049 0.5235 0.4817 1.0027 99.5%
0.24859 0.5196 0.4817 1.0058 100.9%
Fo6 HB/INEREEOIKEZERER
Tab 6 Test results of Berberine Hydrochloride recovery
Pt/ g At/ mg JNALE/mg TG/ mg i %/ % FHE/ %
RSD%
sample Amount of sample Amount of reference Amount of mesured Recovery mean
0.24836 0.7178 0.7907 1.4923 98.0%
0.25156 0.7270 0.7907 1.5151 99.7%
0.25085 0.7250 0.7907 1.5070 98.9%
98.9 1.0

0.25321 0.7318 0.7907 1.5041 97.7%
0.25049 0.7239 0.7907 1.5100 99.4%
0.24859 0.7184 0.7907 1.5070 99.7%

2.7 B&ENE WIS I57 R 3 4t (it
20200501 20200502 ,20200503 ) ,$%“1. 27 i K J5i%
T 5 R i S S 00FT £ TR /N BE B A0 B, 45 R L
*17,

xRT HERAIENESER
Tab 7 The results of sample content determination
5 ESEE R/ (mg. g7") RN R/ (mg. g7

Batch No. Matrine content Berberine Hydrochloride content
20200501 2.1 2.9
20200502 2.0 2.9

20200503 2.1 2.8
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3.1 BB E 7R SCERARGE I E ¥ S 06
FNERTR /N BB &5 it 19 7 vk 5 B 8 0RAH 3%
RO BN HRGE" Y  MXTI E E 2 R
RIOBURE G 0 R AT v 24 v i3 3 R R 2 /)N BE B 7
FriaE . FR TS0 OR R R /N B Tk 2 45 A 1
E5 S T H BRI AR R K
DRI UG R 4 v 245 7 it SR FH 79 o 30 4 31 4 o k7R
JINBERRRITEY 20 00 Ot A SOk AR R
o RS RE € 1 2 ) A 00 b 2 vt S R R TR /S
BRI i ST A I o R R B EE T
5RO 6 1 vk (HPLC) HH Lb , 48 S30UAH (533
: (UPLC) ELA Ry I s [l | S BRE o5 A MLV 57
AR, B L, AR SE e UPLC 32 [R] B 52
T S )55 KL T SR ER R/ NBERR ) &

3.2 RdllE KBy A3 S0 BRI
(0.01 mg/mL) 5 &5 & /N BE G %t FR 58 ¥ W (0. 01
mg/mL) , R EE5F - AT WL 4366 B THAE 200 ~ 400
nm {1 I AT 4 R 45 SRR W /N B 6 4y 5
TE 228 264 347 nm Ab A5 fie R0 | 5 2 B 45
il 0 R PR G e A R AT e S A 45 e ) A it IO AL, 7
A BE  2R AN I TE 214 nm 238 S, SR B AH
[ e B8 ) X6) B S VS TRCEE 214 nm A A9 S8 AN AL 5
FRT , A (5 V9 ol o ) st 5 6 e P G T 2R 1 5
B Ve 214 nm VE R K

3.3 B H AL E  SUBRGE Y T S A A
REEA N - BB AW Z o (pH 3.0) ™
N - BEIR U o (pH 8. 0) T AR SY 5
FEP A BIZEE T UL EAMA R I B RUR RS
F — WL S iR (pH 8. 0) FEATIRMET , /N BE
g e 7 T AR B, W R AR 2 TR FH NG - BER A
PRZE R (pH 3. 0) BEATVRIEIT | Hh T S0 ) 04
T 5 A 1) oy B A 2% IORE . ARG SR H
S — WEIR — U 22 M (pH 3. 0) IR RFEATHE
VR, 7 2 RN /)N BE B 35 R4 14 43 5 2, T [
) 2 i 2 B R /N B R 7

3.4 FERAETEHTE AMRLEDELERH
TS5 FIUR I kb 5 T /N B 1 e

A R T 25 5 s (R LT 30% LN
A BN 2 B E A R AN T B S g R Sy, R
P v SN ER IR /N R ) BRI B, — B e T
K, ARG RO, PR L4 5% P X R kA T
VoS it S A TN AE

4 & &

AW N T UPLC 32 [R] B 5 47 2 1) 55
R SRR R /N 1) 5tk T kAR AR A
T IE A R0 L 8 M R % R
AT R S 2 T 5 R ) T, 4 B R A IR ROR
FAEFEA T il BT P KO A R X
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