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INTRODUCTION

;'The'material in this investigation is the seeds of
Ireligiosum, Siebold.FamJ Magnoliaceae known as Mang
in Chinese, Shikimi no ki in Japanese, and cdmmonly known
apanese star anise or poison star anise., A brief descrip-
L of the plant is as follows!A

Scientific name

Dllicium religiosum, Siebold Fam. Magnoliaceae

-~ Synonyms
Chinese syn.t: Mang Tsao (mad herb)
‘ Shu Mang (rat poison) :
Ao Woo Soo !
Chun Tsao (spring herb)

JapaneSe syn.l: Shikimi
Ashikimi (evil fruit)
Seke
Kake
3 Yoka
Koyo
Tse
Tse Zden so (herb before the temple)
Yin Ba
Hari me
‘Tgi ku sen
Yeun kiang
% Hackijo

gAm. Jour. of Pharm. vol. 101 p. 625
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English syn.t: Poison staf anise
Japanese star anise
False star anise
Habitat?

The plant was originally found in Szechoung, China
and was introduced, in ancient times by Buddhist briests
(Kaempfer). It now grows wild near Nagasaki and Tokyo
and on the islands of Hackijo. The ecological habitat -
of the plant is: mountain slopes. It is sometimes
cultivated in the gardens of south-eastern France.
Description of Plant ‘

A complete description of Illicium religiosum made
by Li Shih—ChengB in Peng Tsao Kang Mu (1596) chapter 17
under the name of Mang Tsao; by Kaempfer in his Amoeni-
tatum (1712) p.880 under the neme of Somo Shikimi and
other names; by Loureiro in the Flora Cochin Chinensis®
(1790) p.353 under the name of T1licium anisatum and by
Siebold in the Flora Japonica (1871) 1.5 under the name
of Illicium Japonicum.

- The whole plant is about 6 to 20 feet high. The

e

bark® is gray in color and has an aromatic odor. The leaves

of this plant are shortly (about 1 em.) petioled, thick,

evergreen, oblong or oblong ovate, free from hairs with a

wavy surface. The plant flowers in April. The flowers are

about an inch and one half in dlameter, greenich or very

slightly yellowish-white with a waxy-like appearance. There

are 12 to 20 petiols with 15 to 20 stamens.

L Berichte, Schimmel & Co. (1893) p.46; (1909) p.51

& Chen, S, Y, Am., Jour. of Pharm. 101, p.621-22
ﬂjLuerssen, Chrlsten., Hanb a. sysuem Botanik II 1p.583
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_iTne fruit is 25 mm. in diemeter. It consists of eight
b earplés{arfanged side by side in a circle‘having a depth of
about 0.5 cm. There is a pistelbon the upper side of each
carple. vThe[fruit is green and juicy in its unripe condi-
tion anﬁ'feddish brown and shriveled when it is dried. The
seeds are often shot out of an opening on the upper side of
the carple as the fruit ripens.

The seed is usually about 0.7 cm. long and 0.5 cm,
broad. It is covered with a thin hard waxy shell called
the testa. It is brown in color, slightly lighter in c¢olor
than'tfue staf‘anise. The wart-like hilum is light yellow
or nearly white.l The hilum contains large crystalliods
and few globiods. This is one of the chief structural
differences between the seeds of true star anise and poison
star anise.? The apex 6f ﬁhe.seed is not rounded but at
the end of the keel terminales in a raised point. It has
no odqr and has an oily taste.

Usés

- The Chinese use poison star anise as a toothache
remedy, also in the treatment of cértain forms of dermatitis,
parasitism, ete. The Japanese plant the tree around their
temples.' The flowers are used to adorn the altar and in .
thé decqratioﬁ and display in religious feasts. Sometimes
the plant is planted over graves because the Japanese
people think that this poison plant keeps insgcts, animals,

etc. away from the dead person. The seed alone is not used

, Vogl, Mittheil des Wien Med. Dokt. Collig.,7, pp. 167-173

Prister, Rudolf Vierteljohrs Naturforschi. Gesellsch.
Zyerich, 37 pp. 313-22 ;
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a gfeat deal except that the éxpressed 0oil is used as a

cheap 1lighting fluid oil. (At the present time the |

Lilly Leboratories are doing some work on the medical use

of some of the Shikimic acid derivatives. This acid is

found in both the seed and the frﬁit of Illicium religiosum. )t
Poison star anise is sometimes used as a substitute

‘and an adulterant for true star anise (Illicium Anisium).

Many cases of poisoning have been-recorded because of such

substitutions and adulterations.

%\' ’ Wol, H; H., A, Pn. A, dJourn. (1937) p. 900



The seed of poison star ailie (I1licium religiosum) has
en known as a poigon seed for a long time. Since the fruits'
poison star enise and the true star anise resemble each
her so cloSely, many poison cases due to poison star anise
an be found in literature due.to the contamination or comnlete
bstitution of the seed of poison star anise for true star
ise. One of the earliest cases of this kind was reported in
80 in Leewarden in the Netherlands.l Since that time mansy”
ch cases have been reported iﬁ'literature from time to time.

Perhaps it was beoausé of these substitutions in the
pommercial star anise that brought about the chemical investi-
sations of poison star enige.® Eykman, in 1881, worked on
‘he leéves end fruit of the plant. He also recorded the toxic
{yfinciple to the present seed.

Bulir, J, 1912,% in his investigation of the seeds of
th Illiciuﬁ verum and Illicium religiosum fbund that the
étter yeilded 1 per cent fatty oil. In this oil Oleic, linolie,
- earic and palmitic acids were found and.their percentages
fe computed.
In 1926 K. K. Chen® studied the fruit of Illicium
greligiosum making moisture determinations and ash determinations
k’f both the seed and carple. The author found that the toxic
iprinciple was destroyed by alkalies but not by acids.
Ji.Pharm. Deekbl. 17 (1880), No. 4; Pharm. Journ. 40 p. 1067
Eyimen, J. E, Pharm. Journ. 40 (1880-81) pp. 104 & 1066

Bulir, Jaromir Zeitschr. f. Untersuchung d. Nahrung 24 ».307
en, K. K, A, Ph, A. dourn. 15 p. 861 :



Whiau, T, Q., 1527, isolated shihimitoxin from the fruit
11licium religiosum as a white:émorphous powder and found
 H1L;ﬁ. for rats to be 0.2 gm. per Kem. body weight.

- 8..Y, Chen made a study of the fruit (seed and carple)
licium feligiosum, Siebold, meking ﬁoisture and ash
rminations and extractions with selective solvents such as
léﬂm ether, alcohol, chloroform, gnﬂfacitoﬁe. He also

ed the properties of shikimic acid and tried to compére
chemicaly with Benzoic acid. This work on shikimic acid
fts derivatives is beiné contihued by H;'H. Lei at the

versity of Wisconsin.
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EXPERIMENTAL WORK

The material used for this investigation is the seeds of
%,the fruit I1licium religiosum Siebold cdéllected in China and sent

. o H. H, Leil in the air dried condition.

anoisture Determination by the xvlene method (U.S.P,XI)

' The drug was ground and weighed out in 10 gm. and 20 em.

i Poftions. The samples were introduced into 250 c.c. round
bottomed flask, about 100 c.c. of water-saturated xylene added,
? and the flask connected to a Dean-Stark appafatug. The mixture

¢ was boiled until no more water came over.

I IT
Weight of samvle 10.001 gn. 20,003
c.c. Oof water 0.475 c.c. 1.0 c.c.
Per cent of moisture 4.75 5.0

Other work on moisture determination of Illicium relisiosum

K. K. Chen® S. Y. Chen® H, H, Leit

7 . 44% 4,8% - 5.2% 4.8% - 5.0%

4
2

Ash Determination
A total ash determination was made according to the method

. given in the U.S.P.XI p. 473.

I. Total Ash T IT
Weight of sample 5.5326 gm. 3.3817 gnm.
Weight of sample after ignition 0.0568 gm. 0.0523 gn.
Per cent of total ash 1.61 1:85

II, Acid-insoluble ash
After calculating the total ash, the abovc sampleg

were used in determining the acid-insoluble ash.

1 H, H. Lei - Theses on Shikimic Acid & Deriv. at the University
5 of Wisconsin
3 A, Ph, A, Journ. 1926

Am, Journ. of Journ. of Pherm. 1929
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"Weight of total ash 0.0568 gm. 0.,0523 gm,
Weight of ash after ignition

and boiling with acid 0.0032 gm. 0.0034 gm.
Per cent of acid-insoluble ,
ash 0.093 0.101
‘Other records of ash determinations '
K. K. Chenl S. Y. Chen!
Total ash 1.479% - 1.444% av.
Acid-insoluble s . -
ash 0.1921%2 1 0.068%2
IT 0.098%

3 zzractlog w1th se;ectlve ‘solvents

I. Pentroleum Bengin

About 100 grams of the material were vpacked in an
apparatus arranged for continous percolation, and completely
extrated with petroleum benzin (Skelly solv. B,B. »n. 65°).

The petroleum benzin was allowed to e vaporate spontane-

ously. About 20 grams of the extract resulted. It was a
yellowish oily licuid with a slight bland odor. A thin

LSRR S Rl e s g

skin-like layer formed when a small portion of the oil was

B oy L E P

left in a watch glass for a few weeks.. This layer did not

form when the oil was kept in a tightl; stoppered erlen-
%. ' ‘meyer flask, even though it was kept for over 10 months.
Sgponification value of the petroleum ether extract.

The saponification value of the petroleum ether
extract was determined by heating an accurately weighed
por%ion of the sam@le on a water bath with a knovn amount

of standard alcoholic potassium hydroxide. The residual

"1 Am. Journ. of Pharm. 1929 D. 343
2’ These per&entages are calculated considering the crude drug
as 100%



oy ;

potassium hydroxide was titrated with standard acid and

the saponification value was determinec as dirceted in the

U.S.P.XT p. 445, The results of this determination were:

| Weight of sample 0.5175 gm.
. . cc..0of N/2 alcoholic KOH added 24.84
4 cc. of N/2 HC1 used 22.91
; cc. of N/2 alcoholic KOH actually used - 1.93
? Saponification value 205.84

Ag;g value of the petroleum ether extract.

| The acid value of the petroleum ether extract was
? : determined by adding a known amount of standard KOH into
: a flask containing an accurately weighed portion of the
"sample. The residual KOH was titrated with standard HC1
and the acid value determined as directed in the U.8.P.XI

p. 444, The results were as follows:

‘Weight of sample " 0.8365 gm.
cc. of N/2 alcoholic KOH added 12.18
cc. of N/2 HC1 used 11.66
cc. of N/2 alcoholic KOH actually used 0.32
Acid number 18.88

Nonsaponifiable residue of the petroleum ether extract.

A sample of tﬁe petroleum'etner extract weighing
2.3561 grams was saponified as stated above under saponi-
fication»value. The volume of the resulting solution was
approximately doubled by the addition of an equal volume
of distilledtwéter. The mixture was placed into a
separatory funnel and extracted with three successive 50 cc.
portions of diethyl ether. The ether solution was placed
into a tared beaker and allowed to evaporate spontaneously.

The percentage of nonsaponifiable material was determired.

Weight of the sample . 4.6321 gm.
Weight of evaporating dish and nonsaponi-

fiable resgidue _ 26.6011
Weight of evaporating dish 25.8634
Weight of nonsaponifiable residue 7377 gm.

Per cent of nonsaponifiable residue 16.71
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for sterols |

| A portion of the nonsaponifiable residue was dissolved in
‘alcohol. A 1 per cent digitonin solution was added to the solu-
étibn of non saponifiable matter. A white-precipitation resulted
;1ndicating the presence of sterols. '

i] A small amount of the non saponifiable matter was dissolved
‘gin chloroform. The chloroformic solution was ﬁhen gently
%agitafed.with concentrated sulphuric acid, The chloroform layer
?became red where as the sulphuric acid assumed a green
,ffluorescence when.held against a black background.

A Another semple of the non saponifiable matter was dissolved
E;in a mixture of 2-3 drops of concentrated sulphuric acid drop
1i$y drdp to the solution, a pink color appeared which updn
%;addition of more acid changed to blue and then green.

1 Thesé color tests indicate the presence of sterols.
LFChlggoioxg extraction »

The marc from the petroleum ether extraction was further

1 . :
~ extracted with chloroform. The chloroform was eveporated spon-
ifténeously. The extract is a brown solid with no odor in
giparticular.
The following yield was obtained from the remainder of
| the 100 grams of drug. \ e
3 Wt. of extract % of Ext.
Sample No., 1 1.2 gm. 1.2
Sample No. 2 1.0 gm. } .00
Because of the low yield of this extract, no further work
. was done on it.
i‘ﬂcetone extraction

The marc from the chloroform extraction was extracted
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ther with acetone in the same manner as desceribed in the above
;uractions. The acetone was evaporated spontaneously. A very
11 amount of the extract was obtained by the use of this
vent.. It was a brown éami—solid or a gummy solid. ‘

The following yield was obtained from the remainder of thé

grams of the drug:

Wt. of Ext. % of Ext.
: ple No. 1 ; LUleBRglyt 2
ple NO. 2 lol 'gnl. : ltl

fwﬂblllt . of the acetone soluble portion

4 The solubility of the acetone solubie portion in wvarious
ilvents was determined by‘droppingAa very small portion of the
3 ract in a test tube containing about 1 or Z inches of solvent,

Acetone (cold). .partly soluble
« Chloroform. . . .insoluble
. Alcohol (ecold). .soluble
. Alcohol (warm). .very soluble
. Petroleum ether .insoluble
. Water (warm). . .soluble
. Diethyl ether . .partly soluble

nification value gi'the acetone extract.

The saponification va]ue of the acetonec extraci was deler-

‘-%

ned by the method descrlbed under the saponification value

dtermlnatlon of the petroleum ether extract. The results were

follows:

leight of sample : 1.0350 gm.
ic. of N/2 N alcoholic KOH added 24.84
ge. of N/2 N HC1-uged °0.97
i¢. of N/2 N alcoholic KOH actvally used 3.97
aponlflcatlon value 104.92
= Because of the limited amount of the extract, no further

tests could be made on it.




The marc from~acetone extraction was further extracted with
{:cohdl (95% ethyl alcohol), After the alcohol was evaporated
spontaneously, a light brown sdlid residue remained. There was
mo odor to this solid. E

The following yleld was obtained:

‘Wt. of Ext. ' % of Ext.l
ample No, 1 5.9 gm. 5.9
ample No.?2 - 5.1 gm. L

The difference in the yields of these two sampl.es may be

fﬂue to incomplete extraction in the second sample.

?ibrmic”acid extraction

v The marc from the alcohol extraction was removed as cdmpletely
éas possible from the continuous perculation apparatus and put
finto/a 1000 cc. beaker. This marc was then covered with formic
Eacid (76%) and allowed to macerate for about a week., During

ithis time small amounts of acid were added from time to time in
ﬁorder to keep the level of the formic acid above that of the drug.
fét the end of the period the solvent was filtered off and put

iin a tafed evaporating dish and set aside. After the formic.

facid Was evaporated spontaneously; a dark brown odorless solid

ﬂresidue remained in the dish. The yield obtained wes as follows:

| . Wt, of Ext. % of Ext.l
' Sample No. 1 2.2 o, it
" Sample No. 2 2.0 gm. 2:0
{ Tabulation of Extractions
: ; Av., %

Fotdatwwm etllap, [ 'L Ll e e B 6

L EE RN L S S TR s S e e T

ST S N G N ot e S B e B S B o

T S R e e P G el e

By ol o s T e A e B

MU RUa T L i R TG rde % 0900

?'l Based on 100 grams of drug.
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