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HPLC fingerprint of Hyoscyamus Extract Tablets and quantitative analysis of
tropane alkaloids
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Abstract: Objective To establish a fingerprint of Hyoscyamus Extract Tablets (HET) by high performance liquid chromatography
and determine the content of atropine, anisodamine, scopolamine, and anisodine. Methods The separation was performed on a GL
Sciences Inc Cjg (250 mm X 4.6 mm, 5 um) column with gradient elution of methanol and 0.05% phosphoric acid solution. The
detection wavelength was set at 218 nm, the flow rate was 1.0 mL/min, and the column temperature was 30 C. Similarity evaluation
system for chromatographic fingerprint of TCM was used for establishing the reference fingerprint and similarity evaluation, and
clustering analysis was carried out by SPSS 19.0. Results There were 14 marked common peaks, and the similarity of S1—S4, S11
and the control fingerprint was over 0.98, others were above 0.995. It was shown that these 12 batches of samples were of good
similarity. Cluster analysis results showed that the SI—S6 were grouped into one class, and the remaining samples were grouped into
one class. The results of assay showed that alkaloids in different batches of HET varied a lot in contents but kept consistent in
compositions. Conclusion The method could well display the chemical information of HET. It has simple operation and good
repeatability, which provides more comprehensive and scientific data for quality evaluation of HET.
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FeB2, A SO R K % Ry SE R B T TR T
BEA RIS . AW TR B R E A I HPLC $84(
FIESERE b, 08T T 12 #HERE SRRSO RE 1) R F, Fi
W 4 i s xR T B, %
JIE A SRAME Bl E AR FI % N SE Loy R
—RERiE, SEnAih R E R E R E, JF
H A9 B R A HPLC ¥E55 2 DAE R PE ekl te
AN T B4 VA A R TR S A, H
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1 NEERG

1.1 &8

Shimadzu LC-30AD 7= %G AR 4154, Empower
T.AFuk, HZ Shimadzu; GL Sciences Inc Cig it
K (250 mmX4.6 mm, 5 um); XPE105 HL 770 #7
K, Mettler Toledo AF]; TG16-WS & I\ 5 iE 5
O, KIIACE O A R AR s KQ-500 Y
s piE ey, BRIl AEEERA .
1.2 X%

X BRER TG & (FIk5 100040-201312, Ji
B 97.2%) . ABRRAESE (LS 100049-
201310, JFEDH 99.6%) AIRFRILE . (it
5 100051-201607, i &40 99.3%) FIRBAZN]
B (5 100399-200601, i 741 100.0%) ¥
o E a2 ke i ke, HREN Ik KA
EBAliK s HAFIE R tral. 12 MEFRE 1
HH 7 2 R i 25 BR BT AE A w3 g, #5500k
1406337, 1404225, 1505267 1509494, 1603144-1.
1606354-3.1610544-1.1612013-1.1611592-1.17010
67-1. 1702123-1. 1704217-1, 4> 545 S1~S12.
2 FAEEHR
2.1 BEEEH

3% GL Sciences Inc Cig (250 mmX 4.6
mm, 5um); VLBNFHAFHEE-0.05% B RE K, H
FEBEMAR T WAL 15 R 218 nm; AR E 1.0
mL/min; £ 30 'C; #HFEE 50 uL.

22 AERECH
2.2.1 RAGT RS ECH] R B RO R AR

®1 BERRERF

Table 1 Gradient elution program

t/min F /% 0.05% 1 BRIK 1/ Yo
0 3 97
60 25 75
65 50 50
65.1 3 97
80 3 97

FRRFE M SRR AR RS SR E S, &
IRFRAENIIIE &, IRV I MR R B IR
B +E it 0.6 mg/mL, SIRFE AR B 750 0.3 mg/mL, &
R EZ 03 mgmL A RBEM 0.3
mg/mL FRJVE G 0T S i A VAT R 5 U B0t R
iR RIE R, BRI A SRR BT FE S 60
ng/mL. SURBR AR E S0 30 ng/mL. SRR L
Bl 30 pg/mL AR BRAZAIB 30 pg/mL TR & X
TN

222 HEEERIECEH]  BUARS 20 Fr, WA, R
BHREUE R (LS T AR 024 mg), BAER
O F, FEFE I 0.05 mol/L B FRIA 5.0 mL,
I, FEERGE, BHRKEHE A HEE 30 min,
A, EREERRE, H 0.05 mol/L BERIF AN E IR
&, 12000 t/min &0, 10 min, HU 30, €
i, BifE.

23 BHERERBYEENEL

231 FEEFERL WA (SD,
SEHERE 6 X, il EIEE; DARHER NS IRE, F
SR LA U P ARG R B BT [B) AR K U TR AR, RSD
BN T 3.0%, RICEREHE R I, fFETRaE
TR

232 HEMRE BE—MEGS (SD 6 iy, o
Sl €2.2.27 TR I AR, SRR E
DA FE i A2 g, T 588 A DA PR AR X O B )
FFHXTIE AR, e RSD HIE/NT 3.0%, KEAT7E
HEMRE, FFERAEIGER.

233 faEtRlE WA RAE (SO W,
IFE 0. 2. 4. 8. 12, 24 h HEFE, idsRiEE; DL
B FE i 2 R, T B & A U P RO B I ] A
FERTIETE AL, H RSD /N T 3.0%, FIHERE
WTRAE 24 h WFESE .

234 MARUEST KBS RIRFER (S1~S12) %
“2.2.27 WU L& RS, HEREI R, 105
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kB, R (R 2y ek fe SORIRE AR U VR R 50D
CEZ 2573 2 2004 FROXT 12 #UE IR T FRE
(1) HPLC fagt ikt 1T £di b 2, DL S1 S5 ]
RS IR, e I T R 0.1, RAPPIEGE
H ) VL AC AR AR i B 5 R 8 e g LA X
R, HBhnEE L AR L 1. FFEafiA 14 N3t
ARENE, B SRS, AT 4 SR
RES, 6 FWNLESER, 7 58N . ¥
X R EE AR E R E A 1, THE S1~S12 5
FE i REAE BT B AEALLEE 435314 0.987 0.986+ 0.987.
0.991. 0.997. 0.996. 0.997. 0.998. 0.995. 0.998.
0.994. 0.998, Frb S1~S4 LLK S11 53t HRIBLA
AR R T 0.98, HARHBIKT 0995, KX
12 R E AR RIT

R
" SI2

RN TN \ : - S11
glljﬂth N T S S | 5 — S10
Ll L ’ b g4 A —\ S9

S7
S6
S5
S4
S3
S2
S1

(=]

23.19 46.39 69.57
t/min

1 12 #HEFERERH HPLC H59EIE (A) REBERR
HIxt R L EIE (B)
Fig. 1 HPLC fingerprints (A) of HET samples and

reference (B)
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241 RGUEAVEFEE R RIUR G0 AR
HAREVER (S1) % 50 uL, 1% “2.17 Wi Nk
FAFENBAH IS GRER, WERFHEN. &
R AR B SRR 1L B S S IR PR A I
[F) 73 B R, AHAR i e m] 4r S EE IR T 1.5, A
MWE T TR AT R SIS At 4k o V8 VT
HPLC B ILKE 2.

242 YERRMEE 7 Rl OR8]
W, % L AR O ] s 2R B o B AR P VR Skt
R VA R I 3R 2R 90 ol 9 YR A5 6o TR
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t/min
IARMITL 2-AREET 3- LB 4-BHE
l-anisodine 2-scopolamine 3-anisodamine 4-atropine
B2 REMRES A) Mitil&A B) HPLC
Fig. 2 HPLC of mixed reference solution (A), and samples
of HET (B)

IR 50 pL VEN G RBAH g4, PAREIRE N
FAAAR (X, WETRBUAIAASR (YD) ZfilbrifEdh £k,
HEATZRMERDA, FrfS45 550 A ABTHE R Y=20 470.95
X+7 473.802, r=0.999 8, Z&PEiu 22.00~66.01
pg/mL; ZREZNL Y=18 408.18 X—1 223.685, r=
0.999 9, ZiM:iEEl 9.48~28.45 pg/mL; 1L EFEM
Y=23 003.98 X—3 498.553, r=0.999 9, ZkPEVuH
6.32~18.97 pg/mL; ML Y=19 79334 X—
290.529, r=0.999 9, Z i 10.21~30.62 pg/mL.
243 FEEELS REEWRE “2.2.17 TR EE X
HRMI 50 pL, SESEEERE 6 IR, SRR, B
Foobhe ZREEm. LR, FEMIARIA AN ) RSD
H5 5N 0.050%. 0.128%- 0.139%. 0.156%, 45
TR NG 5 R

244 FEtEilie  REEWRAEE —fElm (SO ¥
W50 uL, 4> BIERHIS 0. 2. 4. 8. 104 12, 24h
BRI E AR, S RBTHE . AREER. LR
Tl A RSD 23514 0.991%-. 1.231%- 1.564%,
IR RAE 24 h WARE

245 HEEMRAE  BUEHREW (SD), $%42.2.27
T i PAT & 6 Al s, 1% “2.17 TR
R SF AR HERE, ME AR, RN R
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ol Ll B AU R S B0 RSD 43N 0.996%
1.473%. 1.869%, RMIZITIERBMERE .
2.4.6 INFEEIWCERIRES  REEFREL 9 AR (SD)
W, BEAEELET, S0 T mAE
PRFPIR G X R AR 3 4, 4% “2.227 BTy
EHEAR B R EIRE M AR IR, % C2.17
TR G AR, THEDINRE U A . 25 SR
FEa s AREE LB SR IR B ER 53 i)
N 95.66%-~ 93.55%- 94.89%, RSD 47N 1.66%-
1.47%+ 1.59%.
2.4.7 FEROIE K 12 HERES B “2.2.27 T
IO ER ARV, TR 217 TSR T
ITIE, ARIEIFRIE D BT 4 PR ES &, 45
RN 2. SREIR, WUIARE, HAR 3 Fik
VISR A & BAFEZE . Ko riilr, NOvA
WHIC T I AN E], BEAE I R HERS ,  Blsr
A TR AR A 0 R R R g —
2T
25 BES

DU 12 R E B b e a1 5 ik
& BN R, B SPSS 19.0 RS it i/ kAT
RRoH, RRHARERSE, FIHERCHE S /E AR
I, S5RE 3. 450K H, RMESRE
AI N 225, S1~S6 KN 138, HRFEMEN 1 2K,
UL AT FURE L R S A 22 5, a5 ARABLRE
T RIEAR—E, &0, R EEREEH L
NI ER G H—, AT A

<2 12 AT 4 FEYIREINE SR

Table 2 Contents of four alkaloids in 12 batches of samples

B (g FY

WS TR REEM LEEW R BT
S1 16.01 1.98 0.81 0 18.80
S2 17.25 2.32 0.74 0 20.31
S3 17.24 2.30 0.63 0 20.17
S4 17.73 2.51 0.44 0 20.68
S5 17.11 2.87 0.58 0 20.56
S6 16.33 3.15 0.73 0 20.21
S7 16.99 3.52 0.68 0 21.19
S8 17.41 3.74 0.65 0 21.80
S9 17.63 3.78 0.81 0 22.22
S10 17.72 3.89 0.83 0 22.44
S11 17.85 4.00 0.82 0 22.67
S12 1791 4.12 0.91 0 22.94

PR PR ES
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Fig. 3 Hierarchical cluster analysis based on content of
three alkaloids in 12 batches of HET
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Ml H, AR T 2B I ) 22 St T e A7 AE 25 55
H=, JEURI RGBS (8] T REA71E 2 55
3 g

ARSEIGFIA (2t Fe SUR A AU VPN R
48) (|H 225 2% 514> 2004 W) 2257 12 HEERE
FRESL ) HPLC $840 I . AIUE /3 i 5 R0 Hr
GERRY], AR E SR E R 2 AR RN E
S H 2 R AT RE T AHE 7T BT RAE R BE A,
BEAC R B A T R BE,  AEARYE AR A VA 45
HEARKT 0,95, HULATIL, BSRIELE R a7k
W EEA TR, HATERESTE— SRR L
HAMPIE. Bk, #R7EA S AR R 215 2
TIRR.

AW TR A E R B 4 PP AR AR
SrBFES . REEE. RS T
N, RGN, RENIBCARAT S E R AR
3 FILHE ARG B R, HHPRESEE
FEAR B, AR B S L S R A A RN
So AR AR A BRI L B A AN R R (R A AR
ERIEFETTREE 2 F, H—, FERTEAMERERE
R B IR S L B A A B 2 R, e, R
SIIE FITUSCEEAE S A A A [R] LA B AS R IR 8] JER 246 1)
TS SR EUIRFAE — € 22 5 o TARAINBRAAS, H ) iR
I HE W RO EUT vk, B R RE & —25
T,
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WA, HTAE) FKEEERE R R KR
ANFE, FASIMEEE S, HHEHIOSCAR—E, £
I “HPEA T G0, SELUE IR EARER =
PR A B AT IR I

gk bR, BLEERE RSB S E
R E B M IR RN B IR E A
R T —E AR IE AR o, XA
KA, AT B SO R A R SRR, AT PRAE
FE RSB o T 2AAT Y, R AT B
W= B S . (HEXNE SR E T
FSEEE BRIV, TR IR 25 SRR DA R
RO S5 AT IR AN R R AN 5T
SE 3k
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