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HE BHM:ZL1REMNEZRZRFTATHAER AELEROLEZHRESZTH—N 5%, Fik: RAA
Phenomenex C; &34 (4.6 mm X 250 mm, 5 um ), 7 3h 484 F B2 (A ) -0.05% iR K7k (B ), ¥ B 2eb, iR
:‘iyy 1.0 mL - min™', A8 4 30 °C, %0 %k K 4 218 nm, VABRBRTa5% 4 mr‘i% FH IS AR E EM L
ERA AR ER T, R —N SRR MR E RN 3 A E MBS T, FILER B EMN T LR EF
f*% 2H R FIIE, B E BEE AN BEHRIF AMETZF )#UPFH&,D\?F\ B 7 Ao B AR
JR RIS AN A R A 22.00~66.01,9.48~28.45,6.32~18.97 ng-mL™' EE AL EE AR, L AR
Fai ol B E A A E B F 55 A 0.855 1,0.950 3.0.760 5, &-Aaxt A BB F EIER AT, —l iRk
M AFHF A 1509559, 151004, 151005, 151006 44 4 &+ FT 3.5 45 4 51 4 15.788.26.008. 26.254 . 26.518
nge KL AR EBAZH AN 7.765.1.117.1.121,1.009 pug+ A ', L B F A% 5 51 4 0.605. 0.823,
0.654.0.482 pg- A L HLZREFEMNELEREAR—H, B AFZTRATEZZFTAPEEREAY
BREG R EM%JD
KEIR: BERF N TS £ B L EER; AR IERT (RCF); —7 %% (QAMS)
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Simultaneous determination of 3 alkaloids in
Hyoscyamus extract tablets by QAMS method”
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Abstract Objective: To establish a quantitative analysis of multi—components by single-marker ( QAMS )
method for simultaneous determination of atropine, scopolamine and anisodamine in Hyoscyamus extract tablets.
Methods: The separation was carried out on a Phenomenex C g column ( 4.6 mm x 250 mm, 5 pm ) with methanol
( A)and 0.05% phosphoric acid solution ( B ) as mobile phase in gradient elution program. The flow rate was 1.0
mL * min”'; the column temperature was 30 °C ; the detection wavelength was set at 218 nm. Atropine sulfate was

selected as the internal reference substance. The relative correction factors ( RCFs ) of atropine, scopolamine and
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anisodamine were calculated. The contents of three alkaloids were determined by both external standard method

(ESM ) and QAMS method and the results were compared. Results: The results of resolution, accuracy, precision

and stability were satisfactory in method validation. Good linear correlations were found in the ranges of 22.00-

66.01 pg*mL™", 9.48-28.45 ug - mL™" and 6.32-18.97 pg* mL™' for atropine, scopolamine and anisodamine,

respectively. RCFs of atropine, scopolamine and anisodamine were 0.855 1, 0.950 3 and 0.760 5, respectively

with good reproducibility. Through QAMS quantitative method, the contents of atropine in samples No.1509559,
151004, 151005, 151006 were 15.788, 26.008, 26.254, 26.518 pg per tablet, respectively; the contents of
scopolamine were 7.765, 1.117, 1.121, 1.009 pg per tablet, respectively; the contents of anisodamine were 0.605,

0.823, 0.654, 0.482 pg per tablet, respectively. The quantitative results of external standard method and QAMS

method were basically identical. Conclusion: The QAMS method can be used for the quality control of tropane

alkaloids in Hyoscyamus extract tablets.

Key words: Hyoscyamus extract tablets; atropine ; scopolamine ; anisodamine ; relative correlation factors ( RCF ) ;

quantitative analysis of multi—components by single-marker ( QAMS )
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SHIMADZU LC-3D & %4 ¥ AH 4 3% 4%, Empower
I {F %l ; Phenomenex Gemini—-NX C {7, 1% £+ ( 4.6 mm x
250 mm, 5 pm ) ; METTLER TOLEDO XPE105 H1 -4}
iR CKEEER 0.01 mg ) 5 VNSO RS A FR
AT TG16-WS &2l 801 B LT /= (A
RN F] KQ-500 AUE R 7 B i UERR
1.2 k%

KERBR (KA 1509559; % B, it
151004 . 151005, 151006 ) ; X B8 SRR BT FE i (it
5100040201312, 4l JiF 97.2% ), &L 15 R 75 B 75 T
(L5 100049-201310, 41 & 99.6% ). Z R 11 K %5
Bl (45 100051-201607, 46 & 99.3% ) 4 [ H [
1 2 R E IE I B s TP Dy €5 2 (8K 5 SR A TR
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2 HEEHER
2.1 (AR
{21354+ : Phenomenex C,g (4.6 mm x 250 mm, 5 pm ) ;
TLAAH : HTEE (A ) -0.05% BERR /KR (B ), BB REGEI
R IFE 1 KIYE K . 218 nm; FiH: 1.0 mL - min_];
i : 30 °C 5 BEFERE: 50 pl.
F1 BERRER

Tab.1 Gradient elution program

B EL ] (ratio of mobile phase ) /%

R[]
(time ) /min A B
0 3 97
40 30 70
45 50 50
45.1 3 97
60 3 97

2.2 UL

221 IRENHEEE SR
K S FR BURRE FB2 BRT 4G & L U TR R AR B 25 TR R

i

LB % B ) 0T TR it i, IV A I e e il i A

1 mL S HRRBTHE N 0.6 mg, EURFR A 455 0.3
mg, ZURFR L 2508 0.3 mg ARSIV, BN15,
222 IRANHR AR

i 5 ek FOUT A X Bt i 8 RS i, N 7K Bt A
HRCEE 1 mL 2 EBRERBTHE S 60 pe, VR /R K4
Bl 30 pg, SRR L E 0K 30 pg MR G, BIFS.
223 AR

HUA i 20 1, WEAH R 2 PR IBGE 1t ( 2940 25 T 4
Bl 0.24 mg), B HIERLOE P K% A 0.05 mol -
L7 BRERIAL 5.0 mL, 2558 G H AR E, B #OKIE P
7 (IE 500 W, 5% 40 kHz ) B2HL 30 min, 508, Fik
BHRAE , FH 0.05 mol » L BRERVA AN E UK A, 550
(12000 r* min™", 10 min ), B35, B, RIS,
23 JrikeEEEg
231 RGEHMEEE
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0.08+
0. 06+
0. 06
- -
S 3 S 0.04- 3
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1. R E %08 ( scopolamine ) 2. IIIEFFH% ( anisodamine ) 3. FIFGAH (atropine )

B1 REXMBH(ANTRARER(B)RCRBERA(C)BIEE

Fig. 1 HPLC chromatograms of mixed reference substances( A ), sample from manufacturer A ( B ) and sample from manufacturer B( C )
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232 LML RMIFEER
S BR A X BRG A £ 08 1, 35— 2 FL IR B

P B 7 A JEE 8 FRBHR 45 % R A VAR R TR B

AR R HN S TR 45 X IR A PTRAS 50 L TE A AR
FAETEAC, LSRR EE X SR AL b, I T A Y Sy Ak
PRez bRk TG, HEATERPE T, BT A R L3R 2.

R2 3MEYREPEIEFEAXRY(r) REWER

Tab.2 Regression equations, correlation coefficient ( ) and linearity ranges of 3 alkaloids

oy

( component )

(w51 75 e

( regression equation )

BTG Catropine )
IR R ( scopolamine )

HIE 55§ ( anisodamine )

¥=20470.95X+7 473.802

Y=18 408.18X-1 223.685

Y=23 003.98X-3 498.553

) LR
(linear range )/ (pug* mL™")
0.999 8 22.00~66.01
0.999 9 9.48~28.45
0.999 9 6.32~18.97

233 R RRAE TR

R “2.2.27 TR IR A X IR, 155
B SR, HEAE AT s o0 I LS B 3 T 10 D kil
TRRAE B TR B0 BTG A AR B O L L R
R R B 431124 0.038 1,0.026 7.0.004 0 pg * mL™,
E NS0 0.127 0.0.0889.0.013 2 pg - mL™",
234 KEEEIE

25 W B “2.2.27 TR TR A6 RE S S0 L,
HELEFERE 6 YR, 0 W T A, BT A AR RS AR L
I TR AR A RSD 43514 0.05% . 0.13% . 0.14% , 45
BTG ®BE R AT
235 fRoE ki

e 2 W B [m] — 3 S W CRE a5 151004 )
50 pL, 43 i 76 e 1 J5 0.2.4.8.10, 12,24 h ik £
I e T AT L AR R o LR e v ALY
RSD 73 %} 0.99% . 1.2% . 1.6%, 4% 5 2 W A4 5 1
WAE 24 h NRARE
23.6 HEMIAR

IRl —HERE i (S 151004 ) #2 “2.2.37 T R )5
POPATHIA 6 b AR 4% “2.17 T T g A E
HEREI A, THA RIS AR R LU R i T
{H43 510 26.008 . 1.119,0.822 pg+ F ™', RSD 434K
2.6%.2.9% . 2.7% , W iZIT L HEE R IT
237 kR R

KEEFREL 9 FESh (LS 151004 ) i (04124 T
SRR 0.12 mg), B HIEBLOE T, 43 BIHAK (80% ). Hh
(100% ). 15 ( 120% ) 3 DIKPAE R IMATR AR RE LA T
& 300, 4% “2.2.37 TUT il i, #i “2.17 T
TGN TR IR . G5 RS |
IR A LR B ) S A TR SR 43501 R 95.7%

93.6%.94.9%, RSD 7354 1.7% . 1.5% . 1.6%
2.4 FXHZIER TR
241 AHXPRCE R FRTHA

TSR LA IR BT HE 5 o N 2 3BT i A9 A X
e IE R T, iR BTG i AR 6 T T & 676.82, ]
FE S B9 AR XT 23 7 BN 289.37, t TR R BT FE
P B BTG A S BRI 45, P MK BT 46 it 9 A XoF
A3 B e LA 2 B LA R BT 46 it (9 R 6T 43 i
Sk BTG & ()RR AR IE P B 0.8551, AR 4E (AR A
RO 24 8 ) 2015 4ERPUHE VD o RO (8,335
F6 R SRR IE R 38 B IRk S At X
PSR AR A IR R F o A0, SRR 2R R 2 B ) AR XA
ERTFHE AN fumpssen s anmreew= (Anmeen/
C et ) (A smmsissnn /C smmonc i ) [ ommnies s =
Sowmunsesommm s weo 0855 1, M Crp g w5 =
(Sommsesn meemm * Apaomreen ) (Aggesn /C s, )o
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242 HFRIE TR EB S5

2.4.2.1 AN [REASCES OAS [E] o 3 A 6 A A OE BT
) 5 W A BF 5% 3 51 % %< SHIMADZU LC-30AD il
Agilent 1260 RO 1Y, Phenomenex Gemini—NX Cig

110A (250 mm x 4.6 mm, 5 pm ) . GL Sciences Inc Cyq ( 250
mm x 4.6 mm, 5 pum ), Thermo ODS C,5( 250 mm x 4.6 mm,
5 pm ) EEFEXT AR E T 15200 . 45 W] AL
TERFAEAR R OGS SR T R — 2, 2533 3,

£3 ARBFR AR EEFEFFHEMNRERF

Tab.3 Relative correction factors in different instruments and columns

5 RCHUAR (3 A s
(high performance liquid chromatograph ) (column )

FHXFHZ IE H - (relative correction factor )
FFE s REFE IINEe=2

('scopolamie ) ( anisodamine )

(‘atropine )

SHIMADZU LC-30AD Phenomenex Gemini-NX Cyq 0.855 1 0.950 3 0.760 5
GL Sciences Inc C,q 0.855 1 0.9622 0.770 1
Thermo ODS C, 0.855 1 0.964 3 0.781 2
Agilent 1260 Phenomenex Gemini-NX Cyq 0.855 1 0.950 8 0.760 7
GL Sciences Inc g 0.855 1 0.965 8 0.771 1
Thermo ODS C, 0.855 1 0.955 2 0.771 1
mean 0.855 1 0.950 3 0.760 5
RSD/% 0 0.72 1.0

2422 FpMdr QbR EN AR5 %
TEARFRER AR @RI T AR g (kg
5 ]G it (0 06 18 AT O B 1), X6 255 I 2 73 A
TENLHEE AR (2 4) MW, 25 L0 AR X O B s )95

BER, ANRER FAH XS L B I )0 (0 i A7 e AL
PRI, AR B 3 40 R ORI P R 53100 R i A
B ) il TR Xk B Al R, SR HTTRE A %ot R A i R A T
Tr I 2H 53V PR E A0

F4 FELE AR BEEEGETEESETRERE
Tab. 4 Relative retention time determined by different instruments and columns
TP B E] (relative retention time )

AR AT AL
(high performance liquid chromatograph ) ( column ) AR Iy ECE
('scopolamie ) (‘anisodamine )

SHIMADZU LC-30AD Phenomenex Gemini-NX C,g 0.563 0.715
GL Sciences Inc Cq 0.624 0.762
Thermo ODS C 4 0.560 0.713
Agilent 1260 Phenomenex Gemini-NX C g 0.689 0.808
GL Sciences Inc Cq 0.636 0.764
Thermo ODS C,g 0.622 0.755
mean 0.616 0.753

RSD% 79 4.7

25 B

e “2.2.2" T J7 Ve A I
B X T S A A 50 WL, 3 L3
S S HITE AR CLHE DTS . SIS

i

HFRIE (CESM ) Fl—i Z23F ( QAMS ) %3545 4H 43
R I AT IR, G5 0 R 2 FhOT R TR 4G SR A
—E L, WE S,
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x5 —MWEBFESMIERERERP3INEVHBEE (n=5)
Tab.5 Content of Hyoscyamus extract tablets determined by QAMS and ESM
Bl ¥G A (atropine ) AR, ( scopolamie ) IIE 5% ( anisodamine )
it i (content )/ 5 (content )/ Fr it (content )/
(lot No. ) ( ug per tablet ) ( pg per tablet ) X ( pg per tablet ) xSRI
(relative error ) /% (relative error ) /%
ESM ESM QAMS ESM QAMS
1509559 15.788 7.752 7.765 0.08 0.602 0.605 0.25
151004 26.008 1.119 1.117 0.09 0.822 0.823 0.06
151005 26.254 1.122 1.121 0.04 0.653 0.654 0.08
151006 26.518 1.010 1.009 0.05 0.480 0.482 0.21
3 itig B2 R AR RS 5 B L 2 ORI AT 2 A, o

31 BRIBGREREEE

WF5E H 43 512K FH 2 B A1 0.05 mol = L7 1 BR BRI
WAE PRI TR P PRI, ELA T vk AR T VR
BIUR . Z5H R FEELTE 0.05 mol - L™ AR RV TR
B K I R P 4 30 min, 2 A AR W e D AT 9 i o8
4 R o DT AR08 B R R, YT
1M BRI | AHAB AR SR B 2, HARHURAK,
3.2 MR

WF5E 430k FH 3 B s AHIEA T Ve . 3 Bl A
1 HEE —0.02 mol - L7 B A — 4 (SN A 0.02% =
LM 0.3% VU S K, BERR I pH 2 5.0) (25:75) 5
B 2 4 0.01 mol - L™ 1) Y F 35k 40 1k 4 15 ik ( o
R pH 2= 2.2) — FHIEE(80:20 ) S5 RN ; sl 3
o HEE (A ) —0.05% Wl TR 7K i W (B ) 14T 0 B o
(VEMERRP LR 1), Z5HWon IR A X IR s e A
[ B AH A5 T I REAS B 0 43 5 (B AR L o
A%, HIT 2 B SR SR REBEI, 30 min NI TCILE A
O3 SR ENAR 3 HEATRR LR ( REAS SCIE 1Y
L BN AH L B R BE VB RR T ), i o i) € i 0 1 58

FIE o .
4 Zig

ABIEFER ] — I Z2 PPk 73 B E 4 R 5
Fr R BRI A L LR R S A, X 1
BEATTNESA B L PR L S ARk AT LB, W
U E G5 R A B, SRR AT S EOR, I
Ab, Y5 SCRRATGE , B 12T 7 ik & A B A,
WA SRS TR 7 FE P B E i R R R LR
B ARG 4 A e 7 A, (H A5 RORAG AR
Bl 20 A, AT REAFAE LT LR EUA : 5 —, T
Kb 2y LIEORHIR RO 1Y ™ M g AN TR] il e 2

BB =73 = JF H A 25 A 2 R R 5 2 5

5= AR 5 N TR B T 25N 220, DA A
HRA AT e EORE MR A A HY  EHEHAA S D] 3 75
— WS, ZE BATA, LB SRR M2 v e )
S, IR, A TATHERRR A, 5 U SR Mo b
HE AR BT IR AH L , R A T B, A s, Db T X
YL OR O E I i o D N U D ey = U
BROR, N RS R R R A ER BT SR A T E S
et o

S 30k
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