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WE: BN &5 B et L %ALY B B Fe SR S R 32 B R 23085 S AR B S A ) BEAR 4 R AR B R L e Y B AR A
&3tk FiE &iEAE A Zorbax Eclipse XDB - Cis A (250 mm x 4. 6 mm,5 wm), EZFAAA 0. 1% B8R K& Im 0. 3% + =k R ARER 4N —
TR (B 5 BE) ik 4 1 mL/min, #0598 K A 268 nm, iR A 35 C,#4E4H 10 WL ER K2 H . R FER D ERR T
HE S AE 2. 158 ~ 86. 300 mg/L.5. 695 ~227. 800 mg/L.3. 815 ~ 152. 600 mg/L.4. 488 ~179. 500 mg/L ;& B 1 S5k @ AR &K% & R
WM B E A MRIE 0 RSD ¥ T 3% (n=6); G RERIY R 2308 AR 72 A ) BEARAY T ¥ m A el 4 )
# 98.94% ,99.27% ,99.70% ,99.11% , RSD % %1 4 0.96% ,0.80% ,1.19% ,1.52% (n=6),4 % » # 4 0.797,2.532,1.591,
1. 747 mg/ g AR K 3 3% - By P 3 35 A ) BE ARG T 34 e AR EDC R 55 98, 48% A= 98.90% , RSD % #) A 1. 13% #= 1.85% (n =6),
BFR AN 1.960,2.401 mg/ g GEiE F A K RARL P A E G, E AR MHEIF, TR TR ZHAHRA T E A DR
4 Fr A B R A

KB D Bk AR % R 2080 AR ) B8 B 2R AR &3k ik &3l R

B 525 :R932;R284. 1 XERAR ST A XEHES 1006 —4931(2021)18 - 0065 - 04

Simultaneous Determination of Four Alkaloids in the Extract of Radix et Rhizoma Thalictri and

Radix Thalictri Brveipis by HPLC
BIAN Yanjing

( Jining Institute for Food and Drug Control of Shandong Province, Jining, Shandong, China  272025)
Abstract: Objective To establish a high — performance liquid chromatography(HPLC) method for the simultaneous determination of the
content of four alkaloids(magnoflorine, jatrorrhizine, coptisine and berberine) in the extract of Radix et Rhizoma Thalictri and Radix
Thalictri Brveipis. Methods The chromatographic column was Zorbax Eclipse XDB = Cis column(250 mm x4.6 mm,5 pm),the mobile
phase was 0. 1% phosphoric acid aqueous solution plus 0.3% sodium dodecyl sulfate — acetonitrile(gradient elution) , the flow rate was
1 mL/min, the detection wavelength was 268 nm, the column temperature was 35 °C ,and the injection volume was 10 pL.
Results The linear ranges of magnoflorine, jatrorrhizine, coptisine and berberine were 2. 158 —86.300 mg/L,5.695 -227.800 mg/L,
3.815-152.600 mg/L and 4.488 —179.500 mg/L. The RSDs of precision, stability and repeatability tests were less than 3% (n=6).
The average recoveries of magnoflorine, jatrorrhizine, coptisine and berberine in the extract of Radix et Rhizoma Thalictri were 98.94% ,
99.27% ,99.70% and 99.11% with RSDs of 0.96% ,0.80% ,1.19% and 1.52% (n=6), and their content was 0.797,2.532,
1.591, 1. 747 mg/g, respectively. The average recoveries of coptisine and berberine in the extract of Radix Thalictri Brveipis were
98.48% and 98.90% with RSDs of 1.13% and 1.85% (n=6),and their content was 1.960,2. 401 mg/g,respectively. Conclusion The
method is simple,rapid,accurate, reproducible and stable,which can be used for the content determination of four alkaloids(magnoflorine,

jatrorrhizine, coptisine and berberine).

Key words: Radix et Rhizoma Thalictri;Radix Thalictri Brveipis;magnoflorine;jatrorrhizine;coptisine;berberine; HPLC; content determination
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1.1 {4s§

LC - 20A B =30 AR 6 i A3 CH A B il 4 ik =X
2341) ; RE2000 BUJE R, 78 KA (i 5 AR AR T ) 5
TopPette B! fdi it % W i (RIE 4B SLI0AUE <t >
BT s PRM = 1012X B 75 3 PR AL (7 I 1R 6 7
WA RS, R 720 W, 5 R N 25 kHz);
DZF6030 A B 45 T 1AL (i AR FRHE A FRA R
MS105/A B R (MR ) - SR 2 E R 5 < b
> HBRA T AFEE R 0.01 mg) o
1.2 k%

AR 2ZAengx B i R EF A R A IR AL LS
2141095, 4l £ = 99% ) ; 1 R 245 AR A 6 IR 5 (AL 5o
110733 - 201609, 2 JiF = 89. 5% ) , £k IR B 1% B %F HE &
(L5 112026 - 201802, 4l =94% ) , £h iR /N BE G XF
B (5 110713 = 201814, 40 =86. 7% ) , ¥ T
o B 2 R A B 5 b R BRI (L5430
20200924 ,20200930,20201009 ) , A 7K B 1% $2 B ) (L5
435k 20201014,20201020,20201023) , 3k 4 52 5 %
B il s L0 R i gl , AR o A el K R kG G
afigiK o

2 HEEHER
2.1 BiEEH

R  Zorbax Eclipse XDB — Gis #1: (250 mm x 4. 6 mm,
5 wm) ;R BIAH : 0. 1% BB KN 0. 3% + — B 3 b
24l (A) - 2% (B), #6 B 6 B (0 ~ 8 min B 10% B—
23%B, 8 ~20 min I 23%B—47%B, 20 ~ 28 min
47%B ~85% B,28 ~ 35 min K 85% B—95% B) ; i K :
1 mL/min; KM K 268 nm #5715 : 35 °C ;i FEE . 10 wlo

U/mV U/mV

2.2 DOEEMEKEERINE &

PRI 1 1 5 2 i i, By 8, 2ok 20 H A, I 12 4%
A K AR 1 K, TR0 8 A Al K ] i R
B R, IR RO, R e 4 EARXS BB R 1.3, 2
Pt B0 2R B O 50% L FRE 24 h, B0 B TR,
e 45 2 TCE R, SR FH 001 x 7 BH B 746 I R AT 0% B,
0. 5 mmol /L B2 /KM HBEA TR , WUAR UK DRI , ¥k
a5, Wi 201 x 4 BB RR , 2l K Ge i, v i 46
FORVEL , 525 T, RS 5 e i SR ) o /K B i 4
By gt W] S e i

2.3 BAlEIE

HUOAR 22 TR0 24 R B | 050 32 /)N B T R ot %
ORI, B 100 mL 2R, i & NS T
FEAS , WA AR A 22 AR08 24 AR AR | B 3 L /) B T i
FE 43514 86. 30,227. 80, 152. 60,179. 50 mg/L MR A
Xof A VAR o B 2 3% MK B SR I 45 100 mg, K %5
PR, B 10 mL 25 ifirh , Haid KB i, I g e 2y,
FE5), 3 0. 45 pum JEARE, CEEIEIR , RVASAH I A A
2.4 FEEEE

LB PR B 2.3 TUR IR A X RS 2. 2 T
T R AR K B SR IO A T A L 4 2.1
T 35 A5 RN E T SR £ i 8] o 25 SRR 22 A6 L 24
AR BB /BB 4 A WIS TR R
4F R TE TR IR R AT RS E LA 1,

RN RHE R 2. 3 TR IRA T BRI T
T I E R R R 2 AR 2 AR | B B L /)N BE
BT B U 3 1k 2. 157 5,4. 315 0,8. 6300,21.5750,
43.1500,86. 300 0 mg/L,5.6950,11.3900,22.780 0,
56.9500,113.900 0,227. 800 0 mg/L,3. 8150,7. 6300,
15.2600,38. 150 0,76. 300 0,152. 600 0 mg/L,4. 487 5,
8.9750,17.950 0,44. 875 0,89. 750 0,179. 500 0 mg/L
() Z B0 BV, 45 2. 1 TR i S R e R 4 BT, LA
W T AR CA) SRy AR B ] HEE it V5 YR 5 i vk 32 ( €, mg /L)

U/mV
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1. magnoflorine 2. jatrorrhizine 3. coptisine

A. Mixed reference solution B. Test solution of Radix et Rhizoma Thalictri extract

4. berberine

C. Test solution of Radix Thalictri Brveipis extract

Fig.1 HPLC chromatograms
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Tab.1 Results of the linear relation, precision and stability tests of
four alkaloids(n =6)
; SRR REERE  BRERR
) Rz
(ng/L) RSD(%) RSD(%)
A A=31362x10°C+1027.6 2.158~86.300  0.9998 (.84 214
B 4=7.2295x10°C,-422.3  5.695~227.800 0.9999 0.49 1.§7
€ A=3.7419x10°C:+374.5  3.815~152.600 0.9996 1.12 1.69
D A=5.4182x10°C+516.4  4.488~179.500 0.9998 0.77 1.54
EA AR ZIEHB B, C A RER,D ARG R2

ER4F,
Note: A is magnoflorine, B is jatrorrhizine, C is coptisine, D is berber-

ine, as well as Tab.2 to Tab. 4.

e 8 B < A W BB R 2= AR 2 AR L B
BERR TR 2 )k 8. 63,22, 78,15.26,17. 95 mg/L [
TR BB VAR 10 pL, 4% 2.1 TR (433 5 F T 42 e
6 UK, LRI T AR 45 SR UL 1, SR 2 B R

R P i M 4 R B 2 3 B B A S T R
FEWR T A48T 0,2,5,8,12,24 h BFEFEN 2 , 10 Sk 04 TA]
HOAEIR IR 1, RIS ME 24 h AR E S BRUEZK
B PR A S VR, R, 25 AR Akt 7
WS R AE 24 h NEEE

TR B R SR (5 20200924)
FRE 7K B $EHUY) (L4528 20201014) 100 mg, 4 % FR
L4560y, 4 2.3 TR 5k EL il b AR 4 2. 1 T
TGS SRR E IR S AR LR 2,

*2 DREZRIMMEKEERIS 4 FHEDEHERS
EEMIKBER (n=6)

Tab.2 Results of the repeatability tests of four alkaloids in the

extract of Radix et Rhizoma Thalictri and Radix Thalictri Brveipis

(n=6)
N o RFERI RS X7 ]
4% (mg/g) RSD(%) A %(mg/g) RSD(%)

A 0. 796 0.92 -
B 2.518 1.21 -
C 1.574 0.87 1. 904 1.24
D 1.732 1. 15 2.379 0.93

Er - AR E,

Note: — indicates that the extract of Radix Thalictri Brveipis is not

detected.

JIRE [l 56 < B 0 5 et 1) 1 R B O (it
k1 20200924)50 mg, M #FRE , 2L 6 43, il ek,
P Ak B S A, W IOAS 22 AE B L 2 AR L B T e N B
i e M 43 )l 43.15,113.90,76. 30, 89. 75 mg/L
TR T B SR 1 mL, B 10 mL &P, 2 2

25 o MCE 0 B a1 B K SR Y (K452 20201014)
50 mg, AEBPRE , 2L 6y, I fE Al v oK S AL PR
it AR 22 46T 24 MR BB L 8 32 /) B i o 2 K 3 1)
M 21.575,56.950,38. 150,44. 875 mg/L MR 4% B i
W 2.5 mL, B 10 mL 255, NG4S o iRk
B2 0. 45 pum TALIERRIEAT , BRELIE , #5 2. 1 T T (A%
SR RE O S TR, 1 IR 5 R DL 3,
*3 DREEEIYINEKEERNYS 4 FEYRER S
AL EIR I 4R (n =6)
Tab.3 Results of the recovery tests of four alkaloids in the extract

of Radix et Rhizoma Thalictri and Radix Thalictri Brveipis(z =6)

MEE ERAET bAT T wkE X RSD

RS RS ) (o) ) () (%) (@) (%)

LE# A 50.21 39.9672 43.1500  82.6727  98.97
5007 39.8557 43.1500  82.9022  99.76
5011 39.8876  43.1500  82.0926  97.81
98.94 0.9
5012 39.8955  43.1500  83.1836  100.32
5032 40.0547 43.1500 825747  98.54
5014 39.9114 43,1500 822977 98.23
B 50.21 126.4288 113.9000 240.0213  99.73
5007 126.0763 113.9000 240.2155  100.21
5011 126.1770 113.9000 2383343 98.47
99.27  0.80
5012 126.2022 113.9000 239.4074  99.39
5032 126.7058 113.9000 238.5100  98.16
5014 126.2525 113.9000 239.7425  99.64
¢ 50.21  79.0305 76.3000 155.5747 100.32
5007 78.8102 76.3000 154.5913  99.32
5011 78.8731 76.3000 155.3029  100.17
99.70 119
5012 78.8889 76.3000 153.5179  97.81
5032 79.2037 76.3000 1549543 99.28
5014 78.9204 76.3000 156.2046 101.29
D 50.21  86.9637 89.7500 174.2097  97.21
50.07  86.7212 89.7500 174.7929  98.13
5011 86.7905 89.7500 177.7611 101.36
9.11 132
5012 86.8078 89.7500 175.0949  98.37
50.32 87.1542 89.7500 176.3478  99.38
5014 86.8425 89.7500 176.7630  100.19
Bkg#E C 5019 95.5618 95.3750 188.3426  97.28
5006 95.3142 95.3750 188.9439  98.17
5028 95.7331 95.3750 1913752 100.28
98.48 113
5013 95.4475 95.3750 188.4668  97.53
5009 95.3714 95.3750 189.2680  98.45
5034 95.8474  95.3750 190.4307  99.17
D 50.19  119.4020 112.1875 233.6874 101.87
5006 119.0927 112.1875 227.7912  96.89
50.28  119.6161 112.1875 231.4783  99.71
98.90  1.85

5013 119.2593 112.1875 229.3376  98.12
50.09  119.1641 112.1875 230.7121  99.43
5034 119.7589 112.1875 229.0070  97.38
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2.5 HmEElNE

I3 i 5 R i 4 ey (Hik 5 4 5 o 20200924,
20200930,20201009) Al 3 HLAT 7K 5 1% $2 B (L5431
20201014, 20201020, 20201023) 4% 100 mg, 4% %
FE AR A A S T, 4 2. 1 T g A A A U
3 TTHE D e i R U AR K B SR R ok 22 4E
B 24 AR B A /N ) 1 B A R LR 4

x4 HRPARZEHE.GREEEFN/NERSENE
#R(n=3)

Tab.4 Content determination of magnoflorine, jatrorrhizine, coptisine

and berberine in the samples(n =3)

BB BA i A% (mg/g) X (mg/g) RSD(% )
LY A 20200924 0.797
20200930 0.791 0.797 0.82
20201009 0. 804
B 20200924 2.536
20200930 2.520 2.532 0.43
20201009 2.541
C 20200924 1.586
20200930 1. 581 1.591 0.87
20201009 1.607
D 20200924 1.744
20200930 1.735 1.747 0.79
20201009 1.762
BkE#EC 20201014 1. 961
20201020 1.938 1.960 1.12
20201023 1.982
D 20201014 2,401
20201020 2.384 2.401 0.73
20201023 2.419
3 it

AR 2ETEIR LB, B ERR /NEERROGT R 20 22 45 4
UK, R L AEAE 271 nm A1 314 nm P KA
B R, MBS AE 265 nm F1 345 nm KA F K%
W, B ETRAE 268 nm A1 341 nm P ALA Fe R, /)N 5
BAE 264 nm 1 346 nm P A F RIS, Z R R =48
BAAE 340 nm AT TCI, HAE 268 nm {1 Ab o jiid
(RIS Je LR 4] R B 268 nm VEMAGIN

A A5 T HE - K O - K 2B -0. 1%
IRV . LI - 0. 1% BERRIE I . O - 0. 1% W IR
W LG - 0. 1% BRI 0. 2% + S e IR g i . 2

i — 0. 1% BEBR AN 0. 3% e FL B BR AN V8 T 25 AN TR i
SRR, G5 R RN - 0. 1% B2 0. 3% + — k%
SR RN VA T P (2 3% 0 Y 2R PR AT R S Y
T HADAR R , HA RS RR I o PR B B[] R4 o i
PR - 0. 1 BEIRIN 0. 3% + B EEBR RN M i skl

VEPEA 22 TR0 2 MR 06 B0 /N BEDR 4 b 2B
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