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£ sennoside A X B )& & £ L paper
chromatography ~ low-voltage 8¢ high-voltage
paper electrophoresis & TLC 2R A H|@ o — B F|
T 1976 4F S. . Hayashi % A7 #| fi HPLC 3K & &
VO A4 o G BT 5T 4 &5 SR B R R R 2L U
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Figure 1. Structures of sennosides A and B.
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A BB P 2 B3O8 B T 4% 8 A Hitachi L-
6200 intelligent pump ° # 3% Shimadzu sil 9A
auto injector & L-3000 Photo Diode Array
Detector © ZFHT &I T : AT Inertsil ODS-
2 (5um ° 250 X 4.6 mm I.D.) ; B#E k0.7
ml/min ; AEHE R A 270 nm ; BEM K 2N~
1% BEBR VB > SR DAARMEAS B A7 4R » H 1
B BALR I 4 14:86 304> 81 A 32:68 o
E-BEERRER

Sennoside A% B H 7 Nacalai A &) * senno-
side BJ# B ¥ B Genay A 7] o R EFAE #E 5, sul-
famethoxypyridazine f#% B Sigma 2+ & (St. Louis,
USA; product number: S-7257) o Z.J#{%$% HPLC
#% > %% B LAB-SCAN /A &](Dublin * Ireland) » f
BRI BT AR o
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TR B PR A ME 1, sennoside A © senno-
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BEoL70% PEFEARR —RINBEZE
B ° Sennoside A Z MK ¥ % 7.52 » 15.04
22.56 * 30.08 % 37.60 pg/ml ; sennoside B 2 j&
BT R 8.32 * 16.64 * 24.96 > 33.28 F 49.92

ol

2 m
Q
2
v
(=3
o £
< uw
K <
5| 3
. v
_ E ]
z 3 £ 5
> 1]
N Q
172}
S g
Ch a

10

L

T T T T T T
0 25 5 75 10 125 15 175 2 25
Time(min)

T T

%ous X

Figure 2. Chromatographic separation of senno-
sides A and B. Sulfamethoxypyridazine was used
as internal standard.
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Table 1. Intraday and interday assay variations of sennosides A and B
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Marker substance Concentration Mean + S.D.3R.S.D.,%)
(ug/ml) intraday interday
7.52 0.2351 = 0.0030(1.29) 0.2340 = 0.0052(2.24)
Sennoside A 22.56 0.6922 =+ 0.0034(0.49) 0.6961 = 0.0032(0.46)
37.60 1.1605 == 0.0079(0.68) 1.1628 £ 0.0088(0.75)
8.32 0.2825 =+ 0.0040(1.41) 0.2799 =+ 0.0059(2.10)
Sennoside B 24.96 0.8516 = 0.0058(0.68) 0.8420 = 0.0068(0.81)
49.92 1.7172 £ 0.0068(0.39) 1.7103 = 0.0127(0.74)
n=6.
Table 2. Recoveries of sennosides A and B in senna leaves
Marker Amount Amount Recovery Mean + S.D.2 R.S.D.
Substance added (ug/ml) measured(pg/ml) (%) (%) (%)
94 95.09 101.2
Sennoside A 141 142.98 101.4 100.7 = 0.90 0.89
188 186.78 99.4
62.4 64.90 104.0
Sennoside B 104 106.20 102.1 102.3 = 1.31 1.28
156 157.26 100.8
an=3.
Table 3. Recoveries of sennosides A and B in senna pods
Marker Amount Amount Recovery Mean = S.D.2 R.S.D.
Substance added (ug/ml) measured(pLg/ml) (%) (%) (%)
94 100.06 106.5
Sennoside A 141 149.64 106.1 106.6 = 0.50 0.47
' 188 201.80 107.3
62.4 65.65 105.2
Sennoside B 104 103.92 99.9 102.5+2.17 2.11
156 159.66 102.3
an=3.
pg/ml 5 B ¥E W 2 N EPAREE & sulfamethoxy- pyri- G 2z Bl

dazine Z R & 8.56 pg/ml °
OB AR 2 BAE

43 51BN [ Y8 B 22 A8 0 O T A TR B
B AT A 20 W o LA 45 B0 2 5 BEL PR R EE o U U
T L Ry X - RRME R IR Ry Y AR B > R
b A B A 2 A S B R S A AR

1. BEERBREER

AR BEERBFHERHBL1~29) K
FERBSE > N70% FEE20 ml 0 MNEEFREEZE
B —/NEF > BRI K 0 B8 0 80 IER L
70% B EEE A E 100 ml ° B 2.5 mlAEimA
P 04 #E 5 sulfamethoxypyridazine &K * # LA
70% B EEE S F 25 ml AR 0 (A ERIRME M 22
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Figure 3. HPLC chromatograms of sennosides A and B of senna leaves(A) and senna pods(B).
Sulfamethoxypyridazine was used as internal standard.

JR & 8.56 ug/ml ©

2. 716 Ul S 25 A

B e S A Al — (53 ~ 4g) » KB
FEE > N70% FEE20 ml » MBS HEEEFR
—/NEF o EARFERDUR B 0 S0 L
70% FEEE A E 25 ml ° BULIK 2.5 mlif im A
BR A 2 5 sulfamethoxypyridazine A * 5 1)
70% FREEE A 2 25 ml BRI - RS >
VR & 8.56 ug/ml ©

(M= B A K2 A M5

REREESBBEREERRN » 5eEs
sennoside A 7.52 ~ 22.56 & 37.60 ug/ml # senno-
side B 8.32 ~ 24.96 & 49.92 pg/ml Z = 4 A [ 14
FEHEEESER > RRA—HBRARMNARE
BEABBBMHBHES TS AK » iR
B4R (peak area ratio) 5+ B A $HE M fR 2 o
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Table 4. Contents of sennosides A and B in senna
leaves and pods

Content
Sample sennoside A sennoside B
(mean = S.D.2,%) (mean * S.D.2,%)
Leaves 0.64 = 0.052 1.57 £ 0.090
Pods 1.46 £0.164 2.30 +0.128
an=3.

Table 5. Contents of sennosides A and B in diet
tea samples

Content

Sample sennoside A sennoside B

(mean + S.D.2,%) (mean x S.D.2,%)
1 0.18 = 0.010° 0.28 +=0.048°
2 0.13 £ 0.025 0.21 =£0.022
3 0.16 £0.024> . 0.27 = 0.036°
4 0.12+0.012 0.20 = 0.008
5 0.14 £ 0.015 0.21 +0.017
6 0.10 +0.028 0.16 = 0.012
7 0.19 = 0.020° 0.25 £0.016°
Range . 0.10~0.19 0.16 ~0.28
Mean = S.D. 0.15 = 0.030 0.23 = 0.040
R.S.D.(%) 20.70 17.54
ap=3.

bcontent larger than mean.

1% BEBR/K S IR » DARRME RS b dR 07 =20 5 A
HIRBRERA270 nm » BEIMHKRAZERA S
B 5T 2 58T 0 5T B8 ) sennoside A & B
ARG 2 B B > H m SSOBUHE T AT B R an B 2.
F7R ° sennoside A & B 22 ¥ B I ) 43 71l K 24.9 F
20.5% 8 o A EBAE#E 5 sulfamethoxypyridazine ¥
B E I R 19.0 43 88 - FHIRERFCREM 2 HE
AU R 3 4 T Bk — W R R R ERER
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oo °

PLAS )5 #:43 #7 sennoside A K& B #f R F %
Ao BLARE B O AR X KA BAR B (o) A A
sennoside A, Y=32.07046X— 0.1098656 (r=
0.9998) ;5 sennoside B, Y= 28.13735X +
0.2604257 (r=0.9999) » H 45 R Hi/R sennoside A
FEVRIE 7.52 ~ 37.60 pg/mI&E A > sennoside B
TEJEF 8.32 ~ 49.92 ug/ml B & 1 2 B4R
BB e —HERAZF B R KR HERERR
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GHRUR1LFAHEF B R ZAHEEEREZ R
0.23~1.72% * 2 H M % 0.23 ~ 1.71% * BRI
5 3K KR B A 7 Bk FH R sennoside A & BRLATZ
AR BT o TR E R KRR A R (3K 2,3)
BRI BFIRERFREK R P Z sennoside AKX B
B E Y R FE 100 = 7% 2 A 0 H P HFFE sen-
noside A Z B & 100.7 = 0.90% * sennoside
BZ E % A 102.3 + 1.31% ; F I3 H senno-
side A Z [ £ 106.6 £ 0.50% * sennoside B
Z B #1025 £ 2.17% * L 2 Z & mE
MR 2 B R EE B AN 0.47 ~2.11% 2
f] - BURSERRMEAE o

ZHEE -BEXRERTEREZERHsen-
noside ARB B ZEE

MBRRE - BEXR  KEELSRES
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% sennoside AR B2 & & » KB E LW E 3.
FiR o TIWIEF AT Y sennoside AKX BEHEST
B8 0.64 ~ 1.57%(ANFK 4.F77/R) » WML B A< 2
J5 75 BT &, 3 18 2 (Cassia angustifolia Vahl.)¥ sen-
noside AKX BZ & &2~ 3%OHHE » BIRFRT
& Y sennoside A & B4 51 & 1.46 & 2.30%(40
RAFIR) BREZEERE o RILESTEERSF
K58 2 A [H) L A& T & 1 JE 5% sennoside A ) B
HEE > HEESMERWMESFR * senno-
side AZ R LIMREE7 R 0.19% AR - Wi
6% 0.10% B 1K > F¥9%0.15% : sennoside B
ZEEOUBBEIF028% REE W6
0.16% RERAK > Tk 0.23% - RS BRI H
VIS 256 14 B8 K sennoside A/sennoside B & &
LA 0.59 ~ 0.76 > b iR BE F IR 5E R senno-
side AKX BE & 2 H 0.63(1.46%/2.30%)HHE B
B AMBEHERSERRRE  ME - - KL
MEBRBTEBRERFIFEERRNK6.9
~12.2% 2. °

—BEABEERBTH  HHER.25
~0.5g® » PIFIEE P sennoside AXBZEE
R 2~ 3% RIMHEREHE 5~ 15 mg # senno-
side ARB o Lt i EAEE+ > BEHTE sen-
noside AR BZHERA /9.8~ 17.3 mgZ
] - B SR AR R IR T I 2 T B A R AR o
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Determination of Sennosides A and B in Diet Tea by HPLC

YAA-TZY LIN, CHENG-YEU HUANG AND KUO-CHING WEN*

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan
161-2, Kuen Yang Street, Nankang, Taipei, Taiwan, R.0.C

ABSTRACT

A rapid high performance liquid chromatographic method was developed for determina-
tion of sennosides A and B in senna leaves, pods and diet tea. The determination was carried
out by using a gradient elution with acetonitrile and 1% acetic acid on an Inertsil ODS-2 col-
umn.

The linear calibration ranges of sennosides A and B were 7.52~37.60 Hg/ml (r=0.9998) and
8.32~49.92 pug/ml (r=0.9999), respectively. The recoveries of sennosides A and B were almost
quantitative from the senna leaves and pods, respectively. The relative standard deviations of
sennosides A and B for intraday and interday analyses were 0.24~1.72% and 0.23~1.71%,
respectively. The contents of sennosides A and B in leaves and pods of Cassia angustifolia Vahl
have been determined and the results were as follows: sennoside A 0.64, 1.46% and sennoside
B 1.57, 2.30%. The contents of sennosides A and B in seven diet tea samples have been deter-
mined and the results were as follows: sennoside A 0.10~0.19% and sennoside B 0.16~0.28 %.

Key words :senna leaves, senna pods, HPLC, Cassia angustifolia Vahl, sennoside A, sennoside B.
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