T-EEMHFRSE  $27% 6 —13 20034 GH#30)

BEXRICESENhD Y/ RORBRKREICDONT
A me, =k Sk, BERNEE K& EA
Examination of Sennosides in Healthy Teas

Toshiyasu ISHII, Fumio MIYAMOTO, Takashi HASEGAWA
and Hirohisa YAZAKI

Summary

For the judgement of contamination of senna in healthy tea, a simple and rapid analytical improved method was
presented. Components of senna, sennoside A(SA) and sennoside B(SB) were analyzed by using high performance
liquid chromatography(HPLC), based on Japanese PharmacopoeiaJP). A powdered samples of SA and SB were extracted
with 30ml of 70% methanol solution, and these filtrate were injected into HPLC. Amounts of SA and SB extracted from
samples were almose equal to those by JP. SA and SB were found out 5 samples in 10 commercial healthy teas. These
5 samples were confirmed By TLC, and were originated from senna. The values of SB/SA in 5 samples were 1.10-2.48,
presumed to the same source of senna, but rhubarb. Values of SA and SB obtained from powdered senna leaves anﬂ
stems were different from those obtained from untreated them. It is useful to estimate actual form of senna that the
comparison of values of SA and SB, obtained from powdered sample and untreated that. Intake of sennosides was
investigated on the drinking of infusion prepared by boiling or soaking of 2 healthy teas. Determination of sennosides

eluted from 2 healthy teas by boiling and soaking procedures were similar. Amounts of sennosides intake from one

pack of healthy tea was 9~ 10mg.
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Gymnema sylvestre, Houttuynia cordata Tinne, Oolong tea, Eucommia ulnoides Owr. (tea), Cassia

occidentalis L. (extract of tea) , Root sea tangle, Medicago sativa L., Aloe arborescens MiLi., Senna

Rosa rugosa Twune, Cltrus aurantlum L. subsp. amara Enxcier, Jasminum  grandiflorum L., Cassia
Oolong tea, Coix lacryma-jobi L. var. ma-yuen Starr, Puaru, Eucommia ulnoides Ou.v. (tea), Houttuynia

Puarucha, Senna stem, Coix lacryma-jobi L. var. ma-yuen Starr, (tea), Eucommia ulnoides Oiwv. (tea),

Senna stem, Coix lacryma-jobi L. var. ma-yuen Starr, OHTSU TIRE & RUBBER barley, Neikoucha,
Cassia occidentalis L. (tea), Gymnema sylvestre, Glycine max Mrrr, Salacia Reticulata, Puarucha,
Perilla frutescens Britrton var. acuta Kupo, Rosmarinus officinalis L., Malva verticillata L., San-chi

Black tea, Unpolished rice, Roasted tea, Puarucha, Eucommia ulnoides On.v. (tea), Cassia occidentalis
L. (tea), Gymnema sylvestre, Salacia Reticulata, Wheat germs, Malva verticillata L., Rumex japonicus

Oolong tea, Germination soybeans, Unpolished rice, Puarucha, Eucommia ulnoides Ou.v. (tea),
Cassia occidentalis L. (tea), Houttuynia cordata Twuxe, Salacia Reticulata, Cassia obtusifolia L., Aloe

Cassia obusifolia L. (seed), Senna stem (food for), Houttuynia cordata Twune, Coix lacryma-jobi L.
var. ma-yuen Starr, Unpolished rice, Crataegus caneata Sin. et Zucc., Aloe arborescens Mui., Malva

Table 1. Raw Materials of Healthy Teas
Sample Country Raw Materials
A Japan
stem (food for)
Japan Herianhus tuberosu (made in Australia)
Japan . . N .
occidentalis L. (tea), China tea (Puaru), Sanamukuhi stem (food for)
D Japan cordata Tuuxs, Gymnema, Genpicha
E Japan Cassia occidentalis L.tea, Gymnema sylvestre (leaf), Salacia Reticulata
F Japan
ginseng, Skin of the japanese orange, Matricaria chamomilla L.
G Japan
Hourt (root), Aloe arborescens Mii.
H Japan
r arborescens M]I.I_.
I Japan
verticillata L(leaf), Plantago asiatica L., Panax schin-seng Ners (extract), ganoderma
J Japan

After fermentation tea, Aloe arborescens Miil., Momovdica grosvenori SwiNGLE, Cassia occidentalis L.
(tea)
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Table 2. Determination of Sennosides in Leaf, Stem and Powder of Those Samples by Japanese Pharmacopoeia

Sample Sennoside A (mg/g) Sennoside B (mg/g)
Leaf 2.65 (48.80%)" 2.89 (53.92%) 5.57 (58.39%) 6.58 (66.80%)
Residue” 2.78 (51.20%) 247 (46.08%) 3.97 (41.61%) 3.27 (33.20%)
Leaf Powder 4.69 (100.00%) 4.62 (100.00%) 10.60 (100.00%) 10.13 (100.00%)
Residue NDY « =) ND - ) ND « =) ND « =)
Stem 2.67 (59.33%) 3.19 (61.58%) 3.04 (57.36%) 3.68 (59.16%)
Residue 1.83 (40.67%) 1.99 (38.42%) 2.26 (42.64%) 2.54 (40.84%)
Stem Powder 4.74 (100.00%) 477 (100.00%) 5.82 (100.00%) 5.88 (100.00%)
Residue ND =) ND - ) ND ( - ) ND (- )

a) () : proportion of extraction

b) Sennoside in residue was reextracted by using homogenizer.

¢) ND:not detected (below 0.2mg/g)
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Fig. 1. Determination of Sennosides in Leaf, Stem and Powder of Those
Samples by Extraction Method Use of Supersonic Waves
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Table 3. Determination of Sennosides
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in Leaf Powder by 4 Extraction Methods

Sennoside A

Sennoside B

Proportion Proportion
Method Average 9 Average
to I (%) to I (%)
Found (mg/g) (ng/g) Found (mg/g) (ng/g)
1 5.26 5.21 5.24 100.0 9.66 9.49 9.58 100.0
o 5.18 5.37 5.27 100.7 9.42 9.81 9.61 100.4
m 5.47 5.48 5.48 104.6 10.21 10.00 10.11 105.5
ve 5.33 5.24 5.29 101.0 9.80 9.97 9.89 103.3
a) I :extraction method of Japanese Pharmacopoeia
b) I : extraction method use of supersonic waves (I time of 30 min and 2 times of 10 min)
c) II : extraction method use of supersonic waves (3 times of 10 min)
d) IV : extraction method use of supersonic waves (I time of 30 min)
Sennoside B Sennoside A

Cinzo Trew i Ttew omIn wris

Fig.2. HPLC Chromatograms and UV Spectrums of Standard Solution and
Prepared Solutions from 2 Healthy Teas
I : Standard (SA, SB) 1 :Sample F 1I : Sample J
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Table4. Determination of Sennosides in Healthy Teas by Use of 2 Treatment Methods

Sennoside A (mg/g)

Sennoside B (mg/g)

Sample Treatment Found Average Ratio Found Average Ratio
A Powderization 0.71 0.68 0.69 1.00 1.76 1.66 1.71 1.00
Untreatment 0.65 0.58 0.62 0.90 1.30 1.24 1.27 0.74
B Powdlerization ND" ND — ND ND —
Untreatment ND ND — ND ND —
C Powderization 1.02 1.04 1.03 1.00 1.44 1.46 1.45 1.00
Untreatment 1.01 0.86 0.95 0.92 1.41 1.31 1.36 0.94
D Powderization ND ND — ND ND —
Untreatment ND ND — ND ND —
E Powderization 0.67 0.69 0.68 1.00 0.74 0.80 0.77 1.00
Untreatment 0.35 0.9 0.42 0.62 0.9 0.66 0.58 0.75
F Powderization 1.6:1 1.11 1.53 1.00 2.01 1.73 1.88 1.00
Untreatment 1.12 0.81 0.97 0.63 1.39 1.03 1.21 0.64
G Powderization ND ND — ND ND —
Untreatment ND ND — ND ND —
H Powderization ND ND — ND ND —
Untreatment ND ND — ND ND —
I Powderization 0.93 0.90 0.92 1.00 1.27 1.21 1.24 1.00
Untreatment 0.77 0.61 0.69 0.75 0.96 0.78 0.87 0.70
J Powderization ND ND — ND ND —
Untreatment ND ND — ND ND —
Senna Leaf
Powderization 4.79 1.80 1.80 1.00 9.15 8.90 9.03 1.00
Untreatment 275 2.00 2.38 0.50 947 5.62 2.09 0.61
Stem
Powderization 1.05 1.07 1.06 1.00 5.12 5.15 2.1 1.00
Untreatment 208 1.72 1.90 0.17 2.36 2.1% 2.26 0.14

a) ND : not detected (below 0.2mg/g)
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Table 5. Determination of Sennosides in Parts of Healthy Teas

P

Sennoside A Sennoside B

Sample Part (mg/g) (mg/g)
A Wretched part (51.7%)" 0.82 1.84
Solid part(48.3%) ND" ND

Stem ND ND

Leaf ND ND

C Wretched part (68.6%) 1.33 1.80
Solid part (31.1%) ND ND

Leaf ND ND

E Wretched part (13.1%) 0.25 0.73
Stem 0.89 1.48

Solid part (56.9%) 0.20 0.68

Stem 0.56 0.83

Leaf ND ND

F Wretched part (28.9%) 1.29 2.06
Stem 3.42 4.62

Solid part (71.1%) 0.49 1.06

Stem 2.06 3.31

1 Wretched part (39.8%) 1.45 2.09
Stem 1.09 2.08

Solid part (60.2%) 0.37 - 0.92

Stem 0.79 1.07

a) () : proportion of wretched part and solid part

b) ND : not detected (below 0.2mg/g)
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Table 6. Determination of Sennosides in Infusions by Boiling Procedure from 4 Samples

Sumple Afte.r Time Sennoside A Sennoside B Total Senncside
(minute) (mg/g) (mg/g) (mg/g)
C 5 0.71 1.31 2.02
10 0.81 1.38 2.19
F 5 1.03 2.03 3.06
10 1.30 2.38 3.68
Senna Leaf Powder 5 5.22 9.04 14.26
10 5.88 10.39 16.27
Senna Leaf 5 3.98 791 11.89
10 5.02 9.58 14.60

Table 7. Determination of Sennosides in Infusions by Soaking Procedure from 4 Samples

Sumple Afte}' Time Sennoside A Sennoside B Total Sennoside
(minute) (mg/g) (mg/g) (mg/g)
C 2 0.68 1.13 1.81
5 0.71 1.18 1.89
10 0.74 1.26 2.00
30 0.74 1.29 2.03
F 2 0.86 1.49 2.35
5 1.19 1.84 3.03 ~
10 1.46 2.12 3.58
30 1.59 2.33 3.92
Senna Leaf Powder 2 5.55 9.83 15.38
5 5.96 10.16 16.12
10 6.02 10.05 16.07
30 6.16 10.17 16.33
Senna Leaf 2 2.03 4.07 6.10
5 291 5.39 8.30
10 3.64 6.59 10.23
30 4.93 8.50 1343
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