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Study on Processed Senna Found in Health Teas

Mitsuko TakaHasHI" *, Maki Mivazawa2 Katsumi SAKURAT,
Kenjiro WATABE! and Takashi Kojima?

1Yokohama City Institute of Health: 1-2-17 Takigashira, Isogo-ku, Yokohama 235-0012, Japan;
?Kanagawa Prefecture Institute of Public Health: 1-3-1 Shimomachiya, Chigasaki,
Kanagawa 253—-0087, Japan; * Corresponding author

Sennoside A and B were detected in 21 commercial health tea products surveyed in 2000—
2007, but there were 8 products in which the leaves could not be identified as senna because the
leaves had become discolored. The results of assay of sennoside levels and TLC chromatograms
suggested that processed senna had been used in these products. . Next, with reference to tea and
health tea manufacturing methods, pharmaceutical senna was roasted or wet-processed experi-
mentally. The results indicated that the discolored leaves contained in commercial health tea were
most likely derived from senna leaves. Moreover, sennosides in medicinal doses were detected in
some processed senna samples, and were determined to have a cathartic action in mice. Based on
morphological confirmation and the results of component analysis, including sennoside, the
discolored leaves found in commercial health teas were therefore determined to be senna leaves.
There may be possible health risks, including diarrhea.

(Received December 1, 2008)

Key words: -7 senna leaf; I T+ »F processed senna; fEEEZR health tea; A5 health
food; ¥/ ¥ F A, Bsennoside A, B; EifigiE7 o< b 75 7 HPLC; JET%HER catharsis effect
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Table 1.

List of commercial samples

Sample Acquisition Weight Recommended

Description on package

No. *¥! year (g)/1 pack dosage
1 2000 2 1 bag/day  High mallow
2 2000 1.5 1 bag/once Malva
3 2000 2 Unknown Malva
4 2001 2 1-2 bag/day Lotus, Cassia seed, Pu'er tea, Mulberry, Howthorn
5 2000 1.2 Unknown Malva
6 2000 3 3 bag/day  Lotus, Malva, Oolong tea, Oriental senna (Ebisugusa), Mulberry, Chrysanthemum,
Japanese apricot, Plantain, Gourd
7 2000 2 3-4 bag/day Oolong tea, Lotus, Plantain, Cassia seed, Orange peel
8 2002 3 1 bag/day  Oolong tea, Cassia seed, Oriental senna, Senna stem
9 2002 3 1 bag/once Oolong tea, Job’s tears, Senna stem, roasted green tea, Gymnema sylvestre,
Plantain, Malva, Kidachi aloe, Cassia seed, Rose
10 2000 1 1 bag/day  Malva, Japanese persimmon leaf, Loquat leaf, Lotusleaf, Orange peel, Papaya
) peel, Mate, Senna stem
11 2001 1.5 1 bag/day Rosemary, Galsinia, Rosehip, Orange peel, Papaya peel, Malva, Japanese
persimmon leaf, Loquat leaf, Lotusleaf, Senna stem, Mate, Bamboo glass,
Dokudami
12 2001 3 1 bag/once Pu'er tea, Senna stem, Job's tears, Oriental senna, Galsinia, Tochu tea, Gym-
nema sylvestre
13 2002 3 1-2 bag/day Lotus, Wheat germ, Mulberry leaf, Kuei Hua tea
14 2002 3 Unknown Oolong tea, Reisi, Lotus leaf, Japanese persimmon leaf, Oriental senna
15 2003 5 1 bag/once Hamasuge, Bitter orange, Jasmin, Oriental senna, Pu’er tea, Senna stem
16 2004 2.6 1 bag/once Senna stem, Perilla leaf, Blach tea, Cassia seed, Orange, Plantain seed, Ground
ivy, Malva seed
17 2004 3 1 bag/once Mulberry, Pu'er tea, Oriental senna, Salacia, Aloe, green tea, Senna stem
18 2000 2 1 bag/day  Hawthorn, Red beans, Haricots, Oolong tea, Cassia stick, Oriental senna Camo-
mile
19 2000 2.5 1 bag/day  Hawthorn, Red beans, Haricots, Oolong tea, Cassia stick, Oriental senna, Camo-
mile
20 2000 5 3 bag/day  Orange peel, Senna stem, Hawthorn, Kidachi aloe, Japanese persimmon leaf,
Oriental senna (Ebisugusa), Dokudami, Gymnema sylvestre, Guava, Rooibos
tea
21 2001 2 2-3 bag/day Malva, Senna stem, Job’s tears, Oriental senna

*1 All samples were in tea bags.
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Table 2 iICR L7 EB D 21 WFicE v/ v K ALB 2#
HiLt, 2055 vFoEL2BRHE L 28513 No. 1~9
DIBIETH -7z,

Bk No. 1~4 13, WFhbtyv/ v FHRE 10 mg/E
PExEEBELTV, No. 3192 mg/AE5E L, Bh
U FH2g YT AR 7. Tk BEIEAIRE
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Table 2. Sennoside contents and detected part of
senna in commercial samples

Contents of sennoside

Sample (mg/bag)*! Detected part
No. of senna
SA SB Total
1 6.1 11.0 17.1
2 5.2 8.8 14.0 No. 1-4
3 6.9 12.3 19.2 Senna leaf
4 4.9 7.6 125
Senna leaf
5 43 47 9.0 Light-roasted senna
6 1.7 3.6 5.3
7 0.7 1.2 1.9 No. 6-9
8 1.5 2.3 3.8 Senna leaf
9 24 5.8 8.2 Wet senna (mainly)
10 2.3 5.3 7.6
11 2.1 3.6 5.7
i2 0.5 0.9 14
13 2.0 5.2 7.2 No. 10-17
14 1.0 2.1 3.1 Wet senna
15 1.9 2.8 4.7
16 0.8 1.5 2.3
17 1.0 1.6 2.6
18 2.0 2.8 48
19 1.7 24 4.1 No. 18-21
20 0.2 0.2 04 Senna stem
21 0.9 1.3 2.2

*l The quantification of sennosides and clean-up of
sample solutions were performed according to
Kojima et al.”

Ltz [ TARBADRE dgY)] BOELEATUL
Fig. 1, A). 852 9.0mg/ A2y Y FEEEL,
HPLC 7 m= b 75 & (Fig. 2, B) 8 & ¢ TLC (Fig. 8, D)
BEAE Y FEHEULTOE,

No. 6~9 i3+t v+ OELMHER L /213, Fig. 1(B) i
L, EoEicEAELBLOENRE AL, b
i3 1.9~82mg/ @Dty / ¥V RESH LTV,

No. 10~17 13, EOHEMIcEEZGLL TRV
(vd-YG)~E (yg-Bk)] BOIEAKRE L/ (Fig. 1, B). *
vV FRER 14~76mg/ BEBINICXDEL ST
.. BROEI->WT, TLCitkdkEY/ ¥ F A BOE
AT 1R, Bhevrosoe S asHULT
Wz (Fig. 3, E).

No. 18~21 i3 v FE¥BH sh, ¥/ ¥ FREN
04~48mg/AThH-7. hiF, BvFrZEickr/, v
FAEEGETAIHRE) L —HT26D0TH - /2.

P EOHEBEDHER, EBLTWEDICE Y F EHET
B oltdbOW8BE TS -7z, Lrl, Th oo
e, v/ v FHRBEXIUTLC OERE» S, &V F 58
MII N bORBBEFEHINTVETE, HB0IE
FEOGRERAZ Sk 3 EOEBNEZ bl Bt

KEBLTOWEERE Y FITRARRT S EBEBEOLD L,
t/%@ﬁ’ébn&@bt%@z‘»%bﬂt. INSDBEDE
ftider+2MILAC RT3 EEZ, RoMLc
I RONBBRBLIUIMEONIREHE L, TIRERERE
D HEBIET 54T » 72,

2. RERIE VFOEHE L UHHEBERLOLE

KRR I X 5 2 v F o0 L% Fig. 1 iIKRL 7.

|

Table 3. Sennoside contents in processed senna

Contents of sennoside

Materials Proce§§1ng (mg/g)*!
condition
SA SB Total
Positive control 49 71 113
(JP senna)
Light 2.5 3.3 5.8
Roasted senna  Midium 0.4 0.5 0.9
Dark 0.1 0.1 0.2

40°C for 6 hr ND* ND. N.D.
40°C for 20 hr N.D. N.D. N.D.
20°C for 6 hr 2.5 4.4 6.9
20°C for 20 hr 1.9 34 5.3
5°C for 6 hr 2.8 4.9 7.7
5°C for 20 hr 2.6 4.4 7.0

Wet senna

*1 The quantification - of sennosides and clean-up of
sample solutions were performed according to Kojima
et al.” HPLC condition were as follows: Column:
Inertsil ODS-3 (4.0 i.d.X 100 mm), Mobile phase: 0.1%
phosphoric acid solution—acetonitrile (4 : 1), Flow rate:
0.8 mL/min, Column temp.. 40°C, Inj. volume: 10 L,
Wavelength: 366 nm (UV)

*2 N.D.<0.01 mg/g

SA: Sennoside A SB: Sennoside B
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Fig. 1. Changes in color of senna leaves with different processing

Roasted senna was heated on a hot plate at 180-190°C.

Wet senna was treated with 2.5 mL of distilled per the every 1 g of senna. Next, it was kept at 5°C, 20°C or 40°C
for 6 hours or 20 hours. After the treatment, the leaves were dried on a hot plate at 80°C.
The color of the leaves was described according to JIS (Japanese Industrial Standards) Z8102:2001 “Names of

non-luminous object colours.”

The hairs of the abaxial leaves were not influenced by processing.

A Commercial health tea (Sample No.5) Leaves color: dl-gY B Commercial health tea (Sample No. 10) Leaves
color: vd-YG-yg-Bk C Wet senna Leaves color: vd-YG-yg-Bk D JP senna (control) Leaves color: dI-YG E
Light-roasted senna Leaves color: dl-gY F Dark-roasted senna Leaves color: vd-rY 20X(Inset 70X)

vV OERREHT A EILLY, BhEYF D) [
TARLERCALYG)] o, RO+ E) TR KT
ATREAH D (dl-gY)), JELD & v TiE THEWIKA DR
CHEBUE dgrY)] WERB L BEREDEYF (F) I
[T BEWIRADHE (vdrY)] KZL L 258, EAITRE
BIEES Dot FRBRILTO R VY FIEOEMOE
WIRE LIS - 7.

Rt v+ O HPLC 7 o= b 75 4% Fig 2(D~F) i
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Fig. 2. HPLC chromatograms of commercial samples and processed senna
A JP senna B Commercial health tea (Sample No.5) C Commercial health tea (Sample No. 10) D Light-roasted
senna E Medium-roasted senna F Dark-roasted senna G Wet senna (5°C for hours) H Wet senna (20°C for

20 hours) I Wet senna (40°C for 20 hours)
SA: Sennnoside A SB: Sennnoside B
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Fig. 3. TLC chromatograms of commercial samples and processed senna

A Sennoside A B Sennoside B C JP senna D Commercial health tea (Sample No. 5)

E Commercial health tea

(Sample No. 10) F Light-roasted senna G Medium-roasted senna H Dark-roasted senna 1 Wet senna (20°C
J Wet senna (40°C for 20 hours) '

and 5°C for 6 hours)

30
25
20
15

10

..

Total fecal dosage (mg) /Body weight(g)

g High dose
Low dose

N | ,
JP Senna Light roasted Dark roasted Wet senna Wet senna Water
senna senna 40°C 20°C
(11.3mg/g)  (5.8mg/e) (0.2mg/g) (ND) (6.9mg/g)

Fig. 4. The results of catharsis test with processed senna

Catharsis test was performed on 3 male mice/1 group according to Miyazawa et al.®

High dose: 2 g/20 mL/kg, Low dose: 1 g/20 mL/kg

( ): Total contents of sennoside A and B
N.D.: <0.01 mg/g
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