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Summary

The origin of cephalosporins is investi-
gated. In 1945, Giuseppe Brotzu, who was
the rector of the University of Cagliari in
Sardinia, Italy, isolated a cephalosporin-
producing strain, Cephalosporium acremo-
nium. Although as many as 48 cephalo-
sporin derivatives have been developed in
Japan, how a cephalosporin-producing or-
ganism was discovered is not widely
known here. This article contains the first
Japanese translation of Brotzu's Italian
publication entitled “Ricerche su di un
nuovo antibiotico (Research on a New
Antibiotic)” and reveals how cephalo-
sporin was developed, together with a
cross reference to the first report of peni-
cillin, a similar antibiotic compound,
which was discovered by A. Fleming in
1928. Brotzu’s brief academic and social
background is also presented.
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Summary

A troublesome task in the daily life of
the Edo era was ridding houses of harmful
insects such as mosquitoes, fleas and
clothes moths.

People commonly drove away mosqui-
toes by making smoke. They hung their
clothes or books in the air to keep them
free from moisture. This was effective in
protecting them from becoming moldy or
being damaged by insects.

Various medicinal plants were used to
eliminate harmful houseinsects or agricul-
tural vermin.

Camphor was a variety of insecticide,
but it was not popular in early Edo times
because it was not easily available then.
But in the end of Edo period, camphor
became popular as a moth repellent.
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PREFACE

Did gunpowder exist during the Tang
Dynasty in China? There are some books
and papers written in various countries
stating that gunpowder was invented by
alchemical experiments in ancient China
before the Tang Dynasty.” Although
there are opinions that gunpowder existed
before the Tang Dynasty, we question this
fact and wish to address these doubts and
the reasons for them. This paper dis-
cusses this problem from a chemical point
of view as well as a literary standpoint.

I. THE TAOIST ROLE

There are many Chinese pictures that
depict high, steep mountains with a vio-
lent torrential river without banks run-
ning through them, and near the river
stands a hermitage. Nearby, there is an
old man sitting or walking, slowly. What
kind of scene is this? What is the old man
doing there?

In China, since ancient times a kind of
alchemy, Huangbaizhishu [(#FE2Z7), has
been practiced. In addition, some Taoist
monks have tried to find the secret of
longevity, Liandanshu (fFHi7). Further-
more, some Taoist recluses, hoping to be
complete Taoists master the way of
Shenxianshu  (fMlIff), also written as
Shengianshu (FiE77) ; these Taoists wish
to become gods, and they believe that one
is able to become a god and go to heaven

by leading an austere life. The above-
mentioned pictures are supposed to show
the thinking of Taoist monks. In ancient
times, they lived deep in the mountains in
a hermitage or a cave, and earnestly en-
gaged in religious practices in order to
become true Taoists (Fig. 1).

Some Taoist monks refrained from eat-
ing all kinds of grains, and engaged them-
selves in the training of Taoism. Others
made medicine, Shenxianyao [{H{l12),
which when taken, reportedly made one
young and in some cases was said to give
a person eternal youth; sometimes it was
even reported that they became gods and
were able to go to heaven. These Taoists
did everything in a secretive way and at
most had only one or two apprentices.
Therefore their methods, including their
ways of preparing medicines and potions,
were kept quite secret.

Ancient Taoists attempted many kinds
of alchemical experiments in their hermi-
tages. One such experiment conducted
by Ge Hong () (ca. 281-340) is found in
the book? Baopozi (u#MF) (317), and
later in the book Yunjiqiqian (ZER )
(ca. 1019) written by Zhang Junfang (iEE
) during the Song Dynasty.>"

In the Tang Dynasty the book Dao-
zang (&), reported to have been com-
pleted during the time of Emperor Xuan-
zong (F5E) (685-762) (i.e., at the time of
Yang Guifei ($58#C) (719-756)), contained
many references to alchemical experi-
ments conducted by Taoists, a large num-
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194-0041, Japan.



Fig. 1

Ancient Taoist.
Taoist experimenting in a cave in the

It
in

deep mountain area in ancient times.
is supposed that Taoists engaged
experiments similar to those in this
Notice : at the right, a bird and
tree suggest that they are in a cave.
According the book Huaxuefazhanjianshi
(fb2EgsiEiish)  published by Kexuechu-
banshe [FRFHRREL) (1980).

scene.

ber of them involving the use of saltpeter
and sulfur. (In ancient time, Taoist often
used saltpeter and sulfur to make medi-
cine. It is supposed that the main reason
for using saltpeter and sulfur often was
that, at a normal temperature, solid saltpe-
ter and sulfur are very hard, like stone.
Therefore, they believed that drinking the
product of these ingredients would give
one the ability to fly in the sky, since both
of these materials lose their original forms
and weight and can “fly into the sky” and
be lost when burned.)
II. DESCRIPTION OF DAOZANG (&)
The aforementioned experimentation
by Taoists is written about in Dongshen-
buzhongshulei [JA#EEMER), part of the
Daozang (@) (Taoist scriptures) re-
printed in 1923 in Shanghai (_F#E) (Table
1).

1) The section on Zhujiashenpindanfa
GExEmMEFHE)  reveals the following
methods:

1) Sunzhenrendanjingneifuliuvhuangfa
(FREAFHEANRER S, written about by

(136)

Sun Simiao® [$2EH), also known as Sun

zhenren (F%EN) (ca. 601-ca.682):
One liang (—fg) (1 unit) of livhuang
(W) (sulfur), 1 liang (—ili) of xiaoshi
(h547) (saltpeter) and a half liang
i) of naosha (ff) (ammonium chlo-
ride) must be powdered, put in a gan-
guopi (H#HEA) (crucible) and heated
until it liquefies, and then poured into
a case. The resulting product is fu
(K.

(It is supposed that “fu” [fk) means a
state in which the material has lost its
flammability when ignited.)

ii) Fuhuolivhuangfa® (K KiiugE:)
Two liang () (2 units) of lLiuhuang
(W) (sulfur) and 2 liang (i) of
xiaoshi (fiif7) (saltpeter), powdered
well, are put into xicoyinguo (FHEHE)
(a crucible to melt metal) or shaguanzi
(biHF) (crucible).

Make a hole in the ground big enough
for the vessel to fit into and place it
inside. The bottom of the vessel
should be horizontal and level with
the ground. The vessel should have
earth packed around it.

Three zaojiaozi (EfiT) (seeds such
as acorns or chestnuts free from in-
sects) are burned on a fire but not so
much as to cause them to lose their
shape. While they are very hot, using
qian [(#53), stones are put in the vessel
one by one. This produces flames.
After the flames have ceased, add 3 jin
[=JT) of fire charcoal and let the mix-
ture burn.

After two-thirds of the charcoal has
burned, remove the residue. After the
fire has ceased, wait unil the mixture
has cooled. This product is livhuang
(Wi#) (sulfur) which has lost its fla-
mmability, also referred to as “fuhuo”
(fR:K] or “fuhuoliuhuang” (KK,

(It is supposed that by using these prod-
ucts, a Taoist believed he could fly in the
sky.)

i)  Fuhuoyanxiaofa™ K KIGHHEEE)
One liang (—j) of yanxiao [JFHY)
(saltpeter) and a half liang CFli) of
pishuang (F3) (arsenicoxide) should
be pulverized well. Make a hole, cover
the side wall with powdered baihu ([
2] (calcium carbonate) and make a
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deck on it. Pi (filt) should be used to
make the outside. After it is made
and burn the mixture using 3 to 5 jin
(=HF) of fire charcoal. Add half a
liang (CEii) of pishuang (fitF5), and
then add more (altogether, four liang
(PYMy) is necessary to make a kui [[&)
(box)). For this experiment shazi (i}
<) (sand) is very suitable in order to
make use of its erqi [.51).

It seems that pishuang (ltF5), written

book Wujingzongyao [FFSFASE].
iv)

Fuyanxiaofa® {RIEEH:) :

Three liang [(=pl) (3 units) of yao-
haozhe (9241#) (good grade) of
zhusha (4P) (mercury sulfide), 2 li-
ang (i) of sangbaipi (Z2HRK]) (roots
of white parts of mulberry) and 1 liang
(—ifj) of Gucan [G5%Z) (roots of
Sophora flavescens Atton) should be
powdered. Take another 1 jin (—/T)
of xiao (M) (i.e.,xiaoshi (hfq) (salt-

peter) and put it in a kui [([E) (box).

about here, was a kind of saltpeter. The
Place the xiao (i) powder in the mid-

name yanxiao [JEhH) first appeared in the

(137)



dle of the kui (&) (box)and heat it in
a fire until its color changes to red.
The product will be a metallic liquid,
which is just like yu () (jade). (This
substance is good for making table-
ware.) The usage does not depend
upon on the quantity of xiao (i), but
keep the mixture in a crucible for a
while, and cool the content by cover-
ing the upper part with the leaf of the
guzhu (F517) bamboo.

2) Another experimental technique,
Fuhuofanfa RXEEHE), is provided in the
Qiangongjiagengzhibaojicheng [#A7KH
FiEg4ERY) section of the Dongshenbu-
zhongshulei (/AR MER), written by
Qing Xuzi (EET).Y

Two liang (i) of liuhuang (Ii#s), 2
liang (i) of xiaoshi (i) and
three-and-half gian (=##) of ma-
douling (FEYLES) (HARE) should be
pulverized and mixed well. Dig a
hole, place a guan (i) in it upright
and level, and put the mixture in it.
Place a hot charcoal as big as a bullet
in it. When smoke begins to rise
gradually cover the mixture with sev-
eral pieces of wet paper, and add two
bricks to pack down the mixture.
Cover it with soil. After cooling, take
out the liuhuang (hi#) and wait sev-
eral minutes. For every 3 liang (=)
of baifan [HEE) (A% put 2 liang [
i) of fuhuolivhuang URKIHHE) in
the mixture, and pulverize it. Put the
mixture in a daganguo (RH#HS) (arge
crucible) and liquefy it over a strong
fire. If it is poured in a stone vessel, it
will change into something like yu
(£) (jode).

Does the use of “bullet” here, mean that
this was written after guns are being
used?

3) In the Zhenyuanmiaodaoyaoliie (EL

JCEFENE) (850) written by Zheng Sivuan
[%3[,_\1_],“” there is the following record.

With liuhuang (Wi#) and xionghuang
(HEd) (arsenic sulfite), mix xiaoshi
(ff3) and mi (%) (honey). If you
ignite this mixture, it makes a strong
flame and can burn ones face and
hands, or even burn down the house
where the experiment is made.

(It is not clear what proportions of

(138)

livhuang (i), xionghuang (M%) and
xiaoshi (IHf1) were used; however, it is
important that this experiment shows
that the mixture of livhuang (Hi#s),
xiaoshi (h§f7) and honey caused serious
burns when it was ignited.)

These experiments seem to have no
meaning today, but they were important
to the Taoist in ancient times. (Note: It is
significant that “saltpeter” was always
written at the time of Tang as xiaoshi (¥
£1), or in shortened form as xiao (), just
as today. There are many reprinted books
dating from various periods containing
references to saltpeter. However, in early
works dating from before the Tang Dy-
nasty, “saltpeter” was written as xiaoshi
(7843) orxiao (H). (This is similar to the
case of sulfur, which was written as
livhuang (Ji#E) in ancient times, but
changed to livhuang (Wfi#g) later.) This
is a crucial distinction and will be dis-
cussed below in more detail. One thing
that can be immediately concluded how-
ever, is that the above Daozang (&)
was not written before the Tang Dynasty,
given that “saltpeter” is written as ffH&G
throughout it.)

III. DESCRIPTION OF XIAOSHI (}gf)

IN ANCIENT CHINA

Xiaoshi [i4f7) (saltpeter) is a material
which easily loses its shape, since it can be
dissolved in water easily, completely bro-
ken down by strong heating, or become
solute with other mineral material by
heating. Based on these facts, it can be
said that the character xiao, which means
“extinguish,” is very appropriate for this
material. In addition, it is naturally strong:
hard like stone. Accordingly, it was classi-
fied as a stone (thus the use of the charac-
ter “45"). It has been used in medicine
since ancient times.

A In the crucial source Bencaoshu (A
2] there are many works mentioned
which contain some descriptions of
xiaoshi (IH44) or xiao (HH):

i) The Shennongbencaojing'’ [ffifEA
H4E): in the description here, xiaoshi (74
£1) is said to have a bitter taste.

ii) The Mingyibielu [(#EREE)
written by Yao Hongjing'? (M5l

(480),
(456~



536): the initial parts of the reference de-
tailed is just as in the Shennonghencaojing.
iii) The Xinxiubencao CHEASL) (600),
written by Su Jing"® (#F4) : the reference
initial parts is also identical to that in the
Shennongbencaojing.

iv) The Jingshizhengleidaguanben-
cao [FESRAFFAREIA
Ai Sheng' (3/3): once again, the refer-
ence initial parts is just as in the Shen-
nongbencaojing.

v) The Zhenghejingshizhenglei-
beiyongbencao [ FI1#E 52 FiE %6 fif FH A BL)
(1117) witten by Tang Shenwei' (JF{EH) :
as in the Shennongbencaojing.

vi) The Bencaoyanyi [AHL{i73%
written by Kou Zongshi'® (GE558&): as for
xiaoshi ({H41) (saltpeter), the reference
only states that it is able to launch fire-
works (such as Roman candles).

vii) The Bencaogangmu [(AEfH)
(1596), written by Li Shizhen'” [(ZW:4):
saltpeter is written as xiaoshi (JFf3), and
has many explanations containing this
word.

B Some examples in the works other
] are as follows:
i) The Shiji (3E52) (-ca. BCI1), written
by Si Magian' (=]H5:%) : it has ‘saltpeter’
written as xiaoshi (541).

ii) The Houhanshu ({%55) (440), writ-
ten by Fan Ye'? (JG

1

#) (1108), written by

(1116)

JUlE) : there is a refer-
ence to how, “At the summer solstice, dur-
ing the Latter Han Dynasty, production of
xiaoshi ({Ef1) was halted.”

iii) The Liexianzhuan (%{lli{Z]) (-BC 6),
written by Liu Xiang® (Z5]): in the
story of Chi Fu (J%7) contained in this

work. ‘saltpeter’ was written as xiaoshi
(HA).
iv) The Baopozi [Jufh1-) (317), written

by Ge Hong?’ (&it]) (283-ca. 343): it refers
ments.

v) The Xixiconghua (PUiE#E:5), writ-
ten by Yanchuan Yaokuan® [FIJIIKE),
also known as Yanchuan Yaoliang (X)L
=] : there are comments to the effect that,
in a certain book Fugongtu ({K7K[X]), writ-
ten by Sheng Xuanzi (5-%¥), there is a
description which reads: “Try the xicoshi
(/841) produced in the district of Niao-
chang (E35).7

vi) The Tiangongkaiwu

CRILBA)
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(1637), written by Song Yingxing® (A5
) (ca.1590-ca. 1650), has instructions for
making the components of gunpowder, in
which the term xiaoshi (JH41) is used for
‘saltpeter.’

vii) The book Shiya ({7 (1921), writ-
ten by Zhang Hongjian*’ (&%) has in-
structions for making the components of
gunpowder for xiaoshi ({H47).

In all of these works, “saltpeter” was
expressed as xiaoshi UHA).

Next, let us look at the firearms used
during the Tang Dynasty, and examine
whether they utilized gunpowder or not.

IV. FIREARMS OF THE TANG DY-

NASTY

What kind of firearms were used during
the Tang Dynasty? Did they use gunpow-
der or saltpeter in them?

1) Huotong [Kf&) (Fire-tube): A Kind
of Firearm

In the book entitled Shenjizhiditaibai-
yinjing (MiEEHIECKEBERS), also known as
Taibaiyinjing CKEFERS) (759), written by
Li Quan ( ] during the Tang Dynasty,
there is a description of firearms and other
weapons kept in a beacon cabin: %

In the beacon cabin make four holes,
one in each wall so that the soldiers
can watch the enemy’s movements.
Keep the following on hand: Huotong,
a flag, a drum, two ballistae, stones for
the latter, logs to build a fortress, an
earthenware container of water, dried
foods, vegetables, fruit, pieces of hemp
to keep a fire strong, huozuan [K§)
(an instrument to start a fire), fire-
arrows, dried hay and straw, and
dried faeces of wolves and cattle to
make the fire stronger.

Nearly the same statement is written in
the Tongdian (L) (801), written by Du
You [FHfi) (735-812)*” and the Hugian-
jing (E#5%E) (1005), written by Xu Dong
(ZF) .2 An original description of this is
found in the Wujingzongyao (F#HA%E)
(1044), written by Zeng Gongliang (B85
(999-1078).*” It is also in the Taipingyu-
lan CACEfHIES) (982), written by Li Fang
(2501 (925-996),” and the Wubeizhi [

fiids) (1621), written by Mao Yuanyi [(FIC

s
A



).

Strictly speaking, the Huotong was not a
type of firearm, but rather a simple bam-
boo tube, without knots, 3-4cm in diame-
ter and 50-60cm long, into which people
blew strongly while the opposite end was
turned toward a fire, such as a bonfire or a
kitchen fire, or a cooking fire using Zao

However, the Huotong as mentioned
here, is a kind of weapon, and is supposed
to have been constructed as follows: “Use
a bamboo tube, ca.4-6 cm in diameter and
50-70cm long. Keep one end open and
intact, and put dried animal feces and
crude vegetable or animal oil in it. After
doing this, ignite it and turn it toward the
enemies.” (In the western part of China
and Indian provinces, dried feces of ani-
mals, which burn very well, are often used
in fires because one of the components of
feces turns into saltpeter over the course
of time.)

It is not quite certain what the original
purpose of creating Huotong was. In the
district of Shu (%)) in Sichuan Province
(P9)1145),¥ it was common to use crude
oil, which was put into a bamboo tube and
then burned at night for light in a period
much earlier than the Tang Dynasty.
When using it, it can cause a fire or burn
the human body by mistake if turned up-
side down.

The method of construction appears to
apply knowledge of such techniques as
flame-spewing and experiments using the
tools of alchemy, such as Ge Hong (Eit].
Alternatively, it may be supposed that it
makes use of knowledge of the fire-spear,
from Dunhuang (3{%), which will be dis-
cussed at a later time.

All these methods, like Huotong, which
involved a burning agent in a bamboo
tube, were often used to produce new
types of firearms after the Tang Dynasty.

2) Principal Firearms

Besides Huotong, the following firearms
were written about in books: (D the Shen-
jizhiditaibaiyinjing CHEEHIROR H R,
@the Tongdian () (801)*” @ the
Hugianjing (FEE5#%) (1005)°Y @ the Wu-
jingzongyao (ESARZE)  (1044) & the
Wubeizhi (frdi) (1621)°Y and illustra-

tions were first provided in the Wujing-
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AT

zongyao [FHEHAZE) (Fig. 2).°7

i) Huobing [kft) (Fire soldier): “To
stifle the neigh and whinny of the horse,
its mouth must be tied shut after inserting
a wood piece between its teeth to keep it
quiet. After this, one must put fire wood
on one’s back and a small fire object for
starting a fire in one’s pocket, and then
travel to the enemy’s land. After arriving
at the enemy’s camp, set fire to the wood
and return to your home camp. If the
enemy is not confused by this occurrence,
the army must not go forward to fight.”

ii) Huoshou (K¥L) (Fire animal):
“Moxa will be put in a bottle gourd with 4
holes in it. After being ignited, this gourd
will be connected to a wild boar or don-
key’'s head, and the animal will be sent
into the enemy’s camp. When the animal
enters the enemy’s camp, the gourd will
break open, making a fire in enemy terri-
tory.”

iii) Huoniu (‘KZfF) (Fire bull): In some
references, it is similar to the “fire animal”
(“X#k) mentioned above. “This is an old
technique: A spear is connected to a bull’s
leg. The blade must be kept on the outside.
Attach dried hay to the animal’s tail and
ignite it. The bull will be surprised and
will run toward the enemy, who will be
confused. There were also fire elephant
and fire horses; the idea is nearly the
same. Use different animals according to
the situation.”

(It is impossible to keep a spear con-
nected to an animal as in this picture with-
out changing the position, so that the
blade of the spear is outside. It can be
supposed that this “fire-bull” may be a
product of the imagination of a military
book writer.)

iv) Huoshi (KK) (Fire arrow): “Put
vegetable oils in a little gourd and attach
it to the end of an arrow. Shoot this at
enemy’s wooden buildings together with
burning cloth pieces attached to the ar-
row. Upon hitting the building, the gourd
will break open. The arrows should be
shot one after another. The buildings will
burn down in a short time. This is called a
‘fire arrow’.”

v) Huochuan (KfT) (Fire ship): This
was made by piling up dried hay and
firewood on an old ship or raft. After setting



fire to the ship, they sent it toward the
enemy’s ships by guided wind or water
stream. One excellent example was at the
battle of Chibi (J7E%), when a great vic-
tory was obtained (208).

vi) Huogin (K&) (Fire fowl): Divide
walnuts into two. Empty their contents.
After emptying them, fill them with moxa
and ignite. Before doing that, catch fowl
from the enemy'’s territory and attach wal-
nuts to the bird’s necks. These fowl
should be chased to the enemy'’s territory.
After the birds fly back to their homeland,
the seeds will break open and make fires
here and there.

viil) Quexing (F645) (Fire sparrow): The
method of making this was just like that
of “fire fowl,” but instead of fowl, sparrows
collected from an enemy’s territory were
used and instead of walnuts, apricots were
used. The sparrows carrying ignited apri-
cots retured to their nests in the evening.
However, it seems probable that this
method was merely “an armchair theory”
of the writer of the military book.

It is not certain in what battles these
armaments and others were used during
the wars. However, the following are ex-
amples of references to them in historical
books.

3) Minor Firearms in Historical Litera-
ture

1) Huotong supposedly used by enemy
of Li Xilie (75!

According to Xintagshu CHi) (1060),
written by Ou Yangxiu (FRBHE) (1007-
1072), *® the following episode occurred in 783.
“An enemy who had magic attacked Li
Xilie (ZF75%1) (-786) and burned down the
bridge at the battle site using magic.”
The exact type of methods used are not
expressed; however, it is supposed that
Huotong ['Ki&) had been invented before
the time, so this “magic” may have been
something similar to igniting Huotong.

ii) Huopao UKWE) of Wu Yuanheng (i
L)

Among other firearms used during the
Tang Dynasty, there is a record of Huopao
ki), which has the same meaning as

i
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Fig. 2 Firearms of the Tang dynasty according the book Wujingzongyao (B#F8%E) (1044).
(D Fire soldier, @ Fire fowl, ® Fire sparrow, @ Fire ship, ® Fire animal, ® Fire bull.



Huopao [Kfiid) (the former word is also
used to describe modern firearms today) in
the poem written by Wu Yuanheng (KT
i) (758-815)*” in the Quantangshi (£
i) (all poems of the Tang Dynasty), enti-
tled “Starting for the Western Battle-
field.” The reference reads: “Before the
Huopao [KIE), send out Baiyu [[F°F])
(white feather arrows, which is the signal
to attack) were sent out before the Huopao
(KH). It is supposed that, at that time,
dried hay or straw was bundled together
and vegetable or animal oil poured on it to
make Huopao. After being ignited, it was
thrown at the enemy using ballistae.

iii) Faji (G&H%) and Feihuo (GRXJ by
Zheng Fan [$¥%)

Adccording to the book of Jiuguozhi
(JLERE) (1014), written by Lu Zhen (#81%)
(957-1014): ' Zheng Fan (¥E) used fire-
arms called Faji (3¢#%) and Feihuo (1K)
at the battle of Yuzhang [(FE) (904), the
site of Nanchang city (FGEti) today, in
the Province of Jiangxi [JLPH4).

At that battle, Zheng Fan attacked the
enemy’s castle with his strong successor
and burned the Longshamen [FE7DPPY).
Due to the use of this new firearm, he was
burned. However, because of this contri-
bution, he received a promotion. It is sup-
posed that this weapon was just the same
as the Huopao described above; this and
the other firearms developed into more
effective firearms in later times.

Additionally there are descriptions of
crude oils being used during war time.

(A particular point to note here is the
absence of a reference to gunpowder.
When this is considered together with
what is known about the Huohui [(‘KJEk)
(Lantern Decorations) and Baozhn during
the Sui and Tang dynasties (discussed Pre-
viously), it can be assumed that there was
no gunpowder in use during the Tang Dy-
nasty.)

V. FIREARMS AFTER THE TANG
DYNASTY

What kind of firearms were used after
the Tang Dynasty, that is, at the time of
the Five Dynasties and Ten Kingdoms ({1
- HEEHL) (907-979)? Did they use gun-
powder or saltpeter? Here are some exam-

(142)

ples from history books.

1) Iron Tubes with Oil, Used by Wu
Suwang (1)

According to the book Wuyuebeishi (!5
i fish), (ca.990-) written by Fan Dong (70
Jil), 'V the king of Wuyue (Si#), who was
named Wu Swuwang ([EFET) (formerly
Qian Liu ($5#2)) (852-932), used iron tubes
filled with crude oil. After igniting them,
his army threw tubes onto their enemy’s
ships and gained a great victory at the
battle of Langshanjiang URIL7L) (919).
However, this Huotong, which was made in
the Tang Dynasty, was apparently not
strong or effective enough against their
enemies judging by other references to its
use.

2) Fire Spear Shown on a Banner in
Dunhuang (F15)

A famous French scholar of Sinology,
Dr. Paul Pelliot (1878-1945), found a ban-
ner in Dunhuang [(F{£), in the western
Province of Gansusheng (H#i%), which is
now in the Musée Guime in Paris."*® On
this flag there is a picture of the Gautama
Buddha in meditation being disturbed by
Mara, who is using a fire spear (Figs. 3, 4).
Madame Nicola Vandier, in 1974 and 1976,
wrote that this flag was completed before
the 10th century. It is assumed that the
fire spear was made in that region at that
time.

3) Huoyouji UKilik%) of Zhu Lingyun

ékT«'JFL

According to the Nantangshu (FdfEE)
(1105), written by Ma Ling U5ES)," Zhu
Lingyun [R5 (-975) of the Southern
Tang Dynasty used Huoyouji UK,
which was made as follows: “Place a large
amount of hay and straw in a big ship and
pour oils on it. After setting fire to it, the
burning ship should be directed at the
enemy’s ship.” Unfortunately, the direc-
tion of the wind often changed, so his
army suffered the effects of the fire and
was eventually defeated (975).

In the above examples, a particular
point to note is the absence of references
to gunpowder. It seems probable that the
practical use of explosive gunpowder
started after about AD 1100,® although
the Pilihuogiu [F¥#& KE) had a burning
agent which was written as “gunpowder.”
Even Baozhu, during the early times of the



Song Dynasty, used burning bomboo. It is
therefore believed that there was no gun-
powder in use during the Tang Dynasty .

VI. SUMMARY AND CONCLUSION

The invention of gunpowder has been
discussed all over the world for a long
time. Was it first produced by Orientals?
Or, did it first appear in Europe? It is a
great mystery when, where, by whom and
in what way it was invented. Many re-
searchers have focused on China: one
longstanding opinion is that gunpowder
was invented in China during the Tang
Dynasty by alchemists during Taoist ex-
periments.

In recent years in England, a great
scholar and firm believer in the origin of
gunpowder in Asia, was chemist and sci-
entist Dr. Joseph Needham. In the course
of his research, Dr. Needham claimed to
have discovered gunpowder’s origins
from examining all of the Daozang (i)
(Taoist scriptures) which were believed to
have been written in ancient times. He
checked the Daozang carefully from a

©photo RMN
Fig. 3 The banner on which a fire-spear is
depicted.
Part of the picture (Before the 10th cen-
tury) (Courtesy of the Musée Guimet).
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chemical standpoint and concluded that
there were descriptions of gunpowder in
them.

However, from the Chinese characters
used, it seems probable that the sentences
Needham read were rewritten at the be-
ginning of the 20th century, so the validity
of his source is highly suspect. Even if
there is some possibility of the Daozang
which Needham examined being the origi-
nal Tang Dynasty versions, there is ample
evidence of other literary descriptions of
war devices and city life (e.g., Baozhu
used for New Year's celebration) that indi-
cate there was no use of gunpowder at all
at that time. It seems, in fact, that Dr.
Needham was mistaken in believing that
there are descriptions of gunpowder in the
Daozang UET).

Dr. Needham may have been confused
by the Chinese characters used in his
sources. These are extremely difficult for
Europeans to grasp the full and accurate
meaning of. What is more, there are nu-
merous meanings even for one character,
and meanings change over time. For ex-

©photo RMN
4 The banner on which a fire-spear is
depicted.
Complete picture (Before the 10th cen-
tury) (Courtesy of the Musée Guimet).

Fig.



ample, Pao [ orfid) in ancient times
meant ‘a stone throwing machine’; how-
ever, in modern Chinese “f§ " or “fg, " it
means modern cannons and rifles. (This is
similar to the case of the Arabic word
‘Barut.’ In ancient times it meant saltpe-
ter, but today it means ‘gunpowder.’)

Pao ([ or 1) of the Tang Dynasty con-
sisted of no more than bundled dried hay
or grass with oils poured on it, which after
being ignited, was thrown at enemies.
This technique led to the development of a
new burning agent found in Pilihuogiu (&%
ik Ek), which was used during the Song
Dynasty was followed by the develop-
ment of explosive gunpowder after sev-
eral decades.

It is concluded that the invention of
gunpowder and the practical use thereof
occurred at the beginning of the 12th cen-
tury, that is, ca. AD 1100 in China, not
earlier, and only after that, knowledge of
how to make gunpowder was dissemi-
nated throughout the world. Although
there may be some examples of the use of
saltpeter in early literature, sulfur or other
burning agents such as honey, which
caused great fires and burned down build-
ings, these agents were not well known or
used widely, and in any case, were not
gunpowder regardless of the combina-
tions in which they were used.

In conclusion, there was no gunpowder
used practically during the Tang Dynasty
in China.
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&£ WEE), EReE (R Bal, T
SE (FER - FRERED, s dLEe -
BRIEE), HMILEE (7)), /NEH R - 58



KR, /NERIEZT (2), Ehifard (FRMR -
i), RN (@R - 8803, 15F)
7oA - EEEED, #w LA (?), TR
(7)), ERIER CEWE, RELE (1
Q- e, B FTbhsd. HNEBoR
LIS 2 b0 TH A HY. KAk
FICH S DEESE 3 2 HRFEFNF OB - 1)1
W2 D O H - 1o TEERIRRER] &7, i3
RECBLTH - 7o MEREERD 720 L saikic
HNBWOT, HF0HLAOMN [HEkE]
IOV THNT 5.

SYPIIRPRER

MR FEAG THOPIEEE] &S0,
RRELZDONEE (BANL) OFEETH 5.
Ko MDBEARMND B3 T TIRNEE %
AT 5. CORBRAHNZS < FAETICE
59 ik, Mon O EERT 5105
L, BN RIEOZELE TN S8 5 Fi
EhrhTLAB.

4,

Bl TRE] ITIETHE->TV 5,

A, BEVBEAROS I, o/ NG T2 R
D WdFELICEE S OIlIC Ly U,
tho ki EP M IcEN G,

B. MlixfEicd BDlE, —opick—
SbEmA Bl RO,

[B=l

A BIICHOH B LB LD, fANT
FWniFzgun,

B. LA FOREANEGLEEIVIR
W,

C. HR/NGZANEGbETRVWIE
b,

D. 3ROARLBEXGLETEVITE
W,

[ B A

A, FEOE < IH 36 g% B, BAIY
N&44E, H5FhFmaml,

Jiemil, mit&Eins.

B. TNEIFICET o 2 Mg gE
R HEN I,

C. WHEY FELTEDIKRAEERS S &,
CLoNA DAL,
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D. #fTL, BEHLEAKTHE HZE
PES LRI & 75 5.

E. RICH > THhOREEAXTIEWVWTR
W,

F. REDEH TJATIEWVIF T,

[BE3E |

FLAGG - 807, BEf, 4 - 8REE, X KER,
By, Hl, BT & OERERID
RniEnEMsN TV, HIKESRS AL
fiiifa (330) ZANTRELVLIRL, &b
EoTW05.

G EFHRE L, KT hE[ED £
NEKEL->THES. 9T 1UTREES
Pt (BRILER) - BECEFI 2, IETH%
WORRIZT 5.
FEF « (KR & T,

KET 5.

EHE  FoiEl, BoKog@odic s
¥, OB LEIC ANRE D 2 L Tl
EAKICELTESMCL, #HEFTHRE
FRlCd 5 EZDHSIHN 5.

K RERAEMUEE - TR T 5.

LWRE ERTE-TIhEREEE, Tk
KB bDREYTH . HEDd Licd
LIy KzEr-1, < LTmokkicta
SZEYTH B, BB TH

Rl & 0 1 TR &4

5. [Ecf - KB hicE T IR
HC2W3EYTH S,
Rl SNEREC BARZRES 9, BIFF <
x4 5.
E dmaEdicE, Buimigcins
A

[ 54 - Mkt

A, IE At Bac 3 aR/NE 27 K& BT (A
Mo TIRE &, —FITHAD IV,
[Gl#E 0 AT R T 27 R H P o i 47
g, RS 5.
THTH/NG ARG 1THRL, L1327
B2 RO TR L.
11 A%XEHM NG EZic L TaTE
VEIR BT B

HAEfE->icid, BROMICEAZBEN 7
bOEMATETIE, HERELES



E. WK (WRERELD 77KI0Y) TR
M TR EZR T ISR & 5 2 RsiT
SLHEMTO,

F. A%, i, SHeREMiciiA/ b0
A R RS S FHE W,

G. I (MRILEYD, B Ok 2%
1T LR EICEBIUSED 750,

H Sx2BEodic@E i 3ERLT 5.
(W3 |

Ao FaicEEn iz B feks.
(12 H#ts ]

A. IEATHPAHER C dRFERVIC
g, TNAERTHIUIEDH 540
Thb, TR THINEEROKH
D, EThiFAK.

2 A1 HEF, KEw.

3 H 1 HEM, AZW. WAtk
=<, A HAuEARLZ 5
4 H 1 HEM, K§5AEREARN
5.

5 HEZEM, A&tz s,

6 H1HKSE<, KEAZHK.
7H 1 HER, K&, ARE
8 H 1 HEEM, 7 < BT 10 f5.

9 H 1 HER, KT 10 £
10 A 1 HER[, SRk
11 A1 HE, K.

12 4 1 HERM, f#&s0

5. ftHHDRIKE

HHD %, %K, FIEREE - L -
KETHB., L LEENEGTH > 72/
(76 1% * 7KIE 11 4 « 1514 %) fi% &K IFE 16 4
(1519) iTi LTV 5, ﬁﬁéﬁ@ﬂ%&%ﬂmé
ADSHARRE I W B, TS E R iIciith
1488 AL S D i A %Iﬁumﬂi@%%ﬁ
AEEGNTWA, 74313 1488 i 134t
BECTEEREEICHEZ SN TWAEY, #F
BEIIOANFKBONEEEZ 5.

KB ERIOZADBHAERE LT > Tk
EHEZONBD, 1526 FFIC (Z BB (S A
AEFEERELTWBE, BEIICE 23S
DRMOFE S ENBH, K3/ DHOE
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=

=
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SR DEE & D B35 O KRB A 02
BIROMTH B0 5%, THEL-EBE
Z 6N b, 16 HCOBI BRI A A
B, zoF0NEGiETh 5. GENER
LiT7s - 7o d & ARt ol & 32
&L CHETEEETEOFT .

TIRINIRFESY 1ol 5 & B ITRER & 0
%E&%éﬁfﬂgh&LTM6 ﬂ%mm
ToENFICER (FEOIA) ZhvzX
RSN TV S0, HEHld 5 & HHE DR
RpOoEBEELFE-THELZ LTV DB L
N,

6. 2 &

BRABR D —FFHE 0 > 15 S 4 TR DBy
27 T OEFNIMmEZEO T LS &
LR rRcER 6T Icla» e, €0
AEEDEEN F kNS S M CTEORFAWL 72 W,

R

BRAARBICBE S B ifam 2 0 B TV,
e (IS, JIHESEAR LD O Rt
BLLEFES.
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2) PRIPYEL - ERUMES, KIE 74 (1510) 7 A 4
HDZ, AR,
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5) NREBHLEL : <Lt - BRiLRE R o EEE S o 1
7, ﬂrllaLﬁzﬁa BT, p. 254 (1971).
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TR B TEIKIEAERD (3, 1111-1117 FEic58mk L 72
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Summary

This manuscript deals with the state of
affairs in the Chen-Wailang family, with
special emphasis on Soden, the fourth heir

(151)

to the founder of the Uiro family Chen
Wailang. Especially interesting is the li-
brary that encompassed much of the
medical literature of the time, which may
still have a bearing on the modern world.
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Etymology of Pomegranate and Its Arrival on Chinese Soil

Masao UcCHIBAYASHI®!

(2002 £ 8 A 27 H=ZHD)

4% o b granati cortex ¥ 7 o %, thEH
LR, A% KO GRRE, REY
pomegranate bark, K- viE%# Granatrinde,
7 5 v AiE4 écorce de grenadier |3, Y7 o
Bl 2 vl® Punica L. ®% 2 0 Punica grana-
tum L. CGHD O%RZ, R, FEdRKT
HB. KBRS LTHVWSN S, EEY
PR (1886) ({1 HHREZ Granatum 23K =
niohs, §AE (1971) THIBRSh TV 3,

F4 AR FRIE, ¥ 0% rhoa, 7
o DL kutinoi, cytini, 7 o DO sidia
oW, ThEhigb L, &7, 7Y =
U2, Frexhvy IFATHLVEY TD
< VX malus plnica, ZDIEE/N5 Y X5 4
% A& balaustium (F) ¥ 7&E balaustion)
& k& L. Malus, malum (3Fo5H0WE
KRDOEDIRBEAR, FRT) vy TOKRENS,

& % % 7 o J& Punica |3, Punicus,
Panicé, Poenus, Poeniceus ¢, Poeni (4 V
gaD) HkTHE. 7x=FT7 ADAML
fo7 7 ) Al (BIEDF 2 = xH5)
MAI % 3 Carthago Th -7z, Ll =
sN)U Hannibal (Hij 247-7ij 183) 2% D44 %
WLTOWS, MEy, 7 odhvy IhFEE
EHSNTWR 7Y =9 2O malus
panica TH 5.

* AR L
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fE/N% granatum, granata \$FE (724)
D, KL (233) OAEEKT 5. HIRKHEE *ger-,
*gere (T ORLTHICT B) o 55 Vik
granum (Fkz, FE), granatum CRpRo)
& 15 -1z, BEED grain, granule TH 5.

¥ oDPELER LT T X w b pome-
granate (& & DEHRITFHS3IDOH Z ) v )
E WD,
pomum granatum ICIGE 5.

& (D malum granatum,
T SEET
malum (mala), pomum (poma) (& & IcH
Yiefedbobl, L&Y vy IITRHFELL
Bk b -7

it 5 5 »FET pémum granatum, poma
granata (fifFoZwy v ), H#H7 5 vz
Z& pome grenate, pume grenate, A% 14
g ic ®FEIC A Y, I EEE LI pome-
granate Th 5. ¥ 7 o7 5 v ik
3, RO v IHAENT grenade TH 5.
75 Y REDY v TE pomme Th B, Fiih
TH 7 o’ punic apple £ k332 &b dh 5.

KA vEET S Granate T, 1 ¥ 1) 73
granata > 5 16 HfCIC N4 VICA > T X 72
bDTH 5. Granatapfel (Apfel ) » =) &
b,

P oDFEOBEICIEALDE L AN
b5, g1, REGFOFHEH L hhb - TL 5.

7TV

Takeda Science Foundation. Juso, Yodogawa-ku, Osaka 532-8686.



S AfA, ABAIRTEENS — % » b garnet
(13 Hfd), N4 viE Granat (12 1), 7
7 v Rk grenat (12 ) TH 5. TRV
B AT HOREGE SN S, B3

o8, Rk 1B BELuAnATHEY, £
GELTHRbOBRE 2S5 —HORERBEDED
ThHb. ¥/ oomicls I &ick > TEA
Font., 57 Vil granatum 2R TH 5.

WEDRK D 1 gar- T, METIE gr-Th
5. W7 5 v RFE grenat H S ffi{EHD
4 v FET gernate, garnate EZ Ll D
s, BHTEEE© gernet, I garnet & 75 -
fo. 7272, h#AEEE 1T grenat & W HTE b
»H -7,

FRAGH, R 2 3535 C grenade, FA V3E
Granate, 7 5 ¥ i grenade LW H M, T
N 77 viE granatum MK T, RN E
IKRIOZ WO E L TV 5 Ep b &M
s,

NAVEE, 77 v REBTRAEITHRNNH
D, ¥ o&FREELE TS AAIE
B LTwa, FEaldon:, EidBEgs
LIcWETATIRD .

STVYDOANLZBLRY I oKLY vITITH
72Tl 3—ousNTIE, ) v IAEEL
SENISESAHE, o—<D AL EY)
) I TREBESHTEIALLLSVWTH 5.
Malum, pomum Td - /2.

WYTY v ITDZDHL bDEHFTHS
LR1IDEHITHA.

Y7 o OhEZ AW, KARTH B, B
IEAREL (659) ICZLAMEH T B SHRDFIA I
W, AR (1091-1093) DZGHIDIA
1, KIEEAE (1062) A5 LT, BFEHE (261-
303) MEBDREE (262-303) Ic—EEH- A
TV, EEEHED-DICHAEIC 18 F
L, Bzl Ihh LW Thsr—L&
5, EEBRIARE (1249) TR, TABO
HRE M E R 0 [E U5 T, @&fE A1,
GaBmBInTtdsEd 5, = L TAREME
(1578) 3 fEME (GRIHE 232-300 D) D5
Mo, BREZT LAED SHEOEEAFH
Jioto b9 5. T FREN (530-550) 1F I
Lo5IRE, BhEZ 1, BREIZAMTH
&L, HYHE (1080) bBMEZ, Bb
LA THDE LTV,

Chohs, AEORMDE X, RENH
Dfp% H T & 13 % (18 Ik
D) ITIFE L 72 (Rl 139-Fi[ 126). =D & £k
bR, LW, LR, AR, B
ERICANTE -/ E&hTWwa, [
DB DBEEIT & 12 A e B DR A LT &
B, TAICHTIR, ¥7 o3iEEL KIS,
3L AL SR LIcEE TV S,
4 5 vOPEHICH 7 o R Zagros [LIkRAS H
3, ¥7 oDEEHTH 3 &0 7 0Bl
Nd 5.

2 o @HEY OFERO SNSRI
feiE (1870-1931) IC&k»THEhTWVWS, B
HWTBERDEBDTH 5.

£1 Vol LTOMEG

< k> <75 VRE> < KA viE> < JEgE>
(~oY v )

8= pomme Apfel apple
b= b (FED) pomme d’amour Liebesapfel love apple
HEINEB (EFm) pomme épineuse Stechapfel thorn apple
BT (I LOAR®D)  pomme de chéne Eichapfel oak apple
FOohE (F>m) pomme de pin Fichtenapfel (pineapple)
Cednd CKHho) pomme de terre Erdapfel —
HAINA (G2 ) pomme de sine Apfelsine —
L ADHE (XL AD) D pume grenate Granatapfel pomegranate

EE I € 3))
EL o=z (v ?)

punic apple

pomme de chou = =
pomme de laitue — =

(153)



kT
4#"1) = darima O R

BRI Y27 Yy FTH I 0ERE
% % 1) & darim,
TH5b.

CFAREZREE EBICT VY v 7 Arshak

DEIRT, s¥)VF 4 7 Parthia [E (&
R ZEE) 257

BRI REEICE Lo, ZEE
WWERRATOEOWAS, H7 olds D

CETICIRASNIZ D THA D
U s OV R )y FOEKRE L
THIS NI, BRICZFDARETH 2%
BEDSHASNE & oA E &
ENhaLHiciE-te.
BRIV EAERE, FAEL R
kL7l (BREDE) THs0T, KA
M, FBLTAMEVSDTHA.
-2, WEEb BRI EAROR
FHERA 5RO T, Ol IEiER
TERW,

N TEFRITER LTV s, —o%
MA5 LT 5 ELEEICDVWTTH S, HE
fif 250 A S[Elf4 228 £ T, DHLD R Y
7 iz v 5 4 7 F[E Parthia 235 2
7o, ZDOPHADEFAZ E 7 )V 4 A Arsaces
T, COBMIET L REAE LTHISO A
7z, V¥ T7EE arsac, arshak 3HPEZ D%
BicizExh, CoXEFPETLERELE X
EN 7. &8 [ngan-si, an-hsi] OEE T
vy 7E ] GFEEE [(n] AL
g [si] OEEE [sak] TH-k I D%
B [an-hsi] &8 -7, BRaAic, £ HE
%, ALEMOLRERES, COREEMBRE
HoND (LWEETELEVIEREH TS

DIFFEDTHAD).

HAZEOY 7 o 36/, IFRoTE» S &
Iha. BET [Vvs -], BEFE [t
F-0av] THb HEZHMICDI>TD
HET[Vrza]l Lbhd, 9fticAA

3’

(154)

WKEkLicE&Ehs, BEZOEED [V
7o)l bdH-76 LV, KEMY (918) (3%
AfoRIGEEW, B G5, Ue<) &L,
M@zt r7o (EAB) ELTVWa. BiZ

2525 LkE (B) OLkHUHEFEDTS
REWHSEBRESN, B (23 OISR
Eaxhb.

e (1603) 1T lacuro (Y + 7 1),
lacurono gi (¥ + 7 v dAK), Zacuro (7% o)
MdH D, ¥V b A IVEET Romad, ou romeira
L@AsNTWVWS (roma ¥ 7 o, ou 5
WiE, romeira (L#E). HPGEE (1630 ; H
HEHEO R D HIVGEE R A VEEITIR L 72
b D) 1T, BT Romeria & LTV 5753,

NICAEBDORDEKRDND - 72 E S 2 5ER

-

o

THbdE HREARDOERE IV (ro-
meria KKELDOITH)).
[EEEEEIC, & 51T Amajacuro (HY v 2

o), Amazacuro (¥ 7 o) b 3. Inh
5LT, 1THERERICY 27 0 & Y v 7 oDl
FEND ST EBHENTH B,

Summary

Pomegranate, named after the Latin
malum (or pomum) grandtum, was origi-
nally brought to Europe from Carthage (or
Panicus) in Africa, and its botanical genus
is named Punica.

The Romans treated apple as a represen-
tative of a variety of fruits. Some names
of fruits and vegetables are even today in
English, German, and French with apple
as a component in their names.

The historical accounts of the naming of
pomegranate in China are discussed with
particular reference to its arrival from
Parthia or Arsaces (geographically corre-
sponding roughly to old Persia) and to a
phonetic transcription of its indigenous
names to Chinese.
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Etymology of Ergot and Smut

Masao UcHIBAYASHI*!

(2002 -8 H 27 H=H)

/Ny J1 7 ergota FfH, thEY Ef, &
Ee 75 v REH ergot, NA vEEH Mut-
terkorn i&, Ny A 7ROy BT F v
Claviceps purpurea Tulasne GEfE) HiA
25} 5 4 & & Secale cereale L. (BF), =D
flhoo 4 2 RHESDOIEICZFA L THEL 2B T
b5, FENMER = VI v, FEEES
T A M) yORGEFEE LS, RS
Ji (1886) I Ergota MUK S Ntz hs, &5
JABE (1971) THIFRSh TV 5,

Ny B F v DIERYG Claviceps 13, clavi,
clava (f8#8) & -ceps, cepa (HiDH 3) D&
hE-13ET, EADEEHODLTVELE
N B,

EEoOHIFINE ZHEE 5.
auceps (3 avis (&) & capio, capere (i &
AB) Ipoiih, BEMOSXABHIE, /o
4 3 A%\, particeps (& pars (&%)
& capio (W3, 2hE) T, B4 s L&,
S 5 6D (JEE to participate=to take
N A ik teilnehmen=zum Teil ne-

FF VBT

part,
hmen, 7 5 ~ Z§E participer =qui prend part)
DEGEZ & >, Claviceps b T D E T,
clavi (88) & capio (if>) THEZL-OA,
bobo, LWHT Eics B, FEAHFMh-
18, HHEDEELTVE LWV EBRLE#E

Rcxs., 7720, 55 VD praeceps |
prae (Fij®) & caput () T, (HN5) * -
IhTFE, AL, fEEETH 5.

HIRKHHEE *klau G &, o4, dhids- 7oK
F) 7655 ik clavis (B#), clavus (8])
175 %, HIRHHFE *kap- (& 6R2 5, 20d)

MHA %) K-Tw5, FEHOBIHICE
NEEMHEEWEEZ 5.

Fi/NS purpurea FHLE B RTETH
5. mifkMichigrED 7 7 F 74 (Murex) J&
DEH DI b0 B EEDOYEL (7 4
) 7 vs¥—7) Tyrian purple) 73,
FYYTEATA—ORBBTLI ETHIC
MohsdksickhoBEShI, 20HEF
) ¥ 7T porphura & WU, ZeklZE D b
D, Ft, TOLKTEDIELOKIRE b
porphurd & X A7, FEIRIGHIKKMHEE *bher-
(132>, #iL2) o DF Y v 7k
porphurd ([F|UEM) Thb. F7 Vil
A - T purpura (¥, %), pupurea (¥
Ballle) &3 -7, EFED purple Th 5.
/Ny 71 OEEOARRNIFEREL O LEKLE
BTH 5.

5S4 LFXFDEH Secale 135 7 ViED A
L¥T, )29, ELOEVE~Y

LR EARSREL R Takeda Science Foundation. Juso, Yodogawa-ku, Osaka 532-8686.
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D, AT RLOS I ENTE S ERXT
WA, —ilc, FIRRHHEE *sek- (W]5) 5D

5 5 vk seco, secare (M) %) IcHsk L, %5
DEfE G B DTN UIid 22 &2V 9
ETAMS T L¥ secale I~ o &N A,

LWz, HROA4 ) 7 TR M L FE
TEIHONhTWREDb st s, 57 VEE
secale, sicale (FHRAHOERGE L s 5.
ZLT, TOENSA YY) Tiksegale, 7 5
v R i seigle S T & 2. A XA v ikcen-
teno, U b AVEE centeio 35 7 3B
TI 14 L F% centénum & LA T EIT L
5, T)V=9RM, 54 LFRBEARLTET
bE[BOFEOMH Y, EEE L TR &R
LA L, centéni (F9°2) DFE
oI A4 LFH centénum & 75 - 7o,

54 A FIFIEE rye, NA ik Roggen T
B, = v HEE rugi- S O EE
ryge, £ L Crye -7, bH5—oD4 L
< V#HEE *rugdon, 703 *roggan, *ruggn

WIS - T, Thp S lIE A Y
#E rokko, rocko, roggo, S K4 v EE
Z L THR NS Vi

o e

rocke, rogge,
THhb.

T/ % cereale |3 0 — < G D 3L, E(E
DL TH B L X Ceres (¥ & THELD
3, FENS, BT A 7 v) ITHEL,
ENERHEE *ker-, *kero- (2 3, AHSH3)
IZFHELTWS, i L 2 DA cerealis

IR L7, BHE RBIECBEROH
5,%Lf%ﬂ®twamﬁ 55,

XTC, Ny h 7 IFIGETergot, 75 VR
#Lergot, NA ik Mutterkorn Tdh 5. Er-
got DFEIF 7 7 VY AFBILZDJHEEFKL TV

& Roggen

5. CAILEDT 5 v RGERMAEA DL &, er-
got i, (BAELKED) B (1F3°%),

(s &) i (FTwv), (Ro) Lt
(C&d L) EVSHEIANETHT, £0dh&
FZ=T GRED) /hawibingy, ickE¥Es
ELTEA () MNHTL5, BN BEE b
) F=v b olffobLicsksnsH L
Al Z OHVIEET, &L ONEFE (HdgX
o) WREHLTHEOEKR TEEbNIT

(156)

WELDTH D, WEPHHEICHWS. ¥ v,
v 2T}, BOHKAICHB/NSHE (bLW
;) 20,

w7 5 v REE, &, Boe, Hoer
9 haligot, harigot &\WHENRDH - 7z,
DEDOHRE FBREOD» S QW HRCE
#moqrgu- (i, QW) oD 5 5 v iE
argutus (X 56 <, JEhE<, TRIAL) 1Bk
NH Db LNV, ThdDEED argot
argor, arigot & 75 - C, 48, & FIRDE],
o (&S, mEo) o, B (F
TH) AEHTLILIICH -/, ZLT, H
735 v 2ETergot DIEERD, F (UNE
15 & blé) 122K PR (4% ergot) D% L
fzHWS D () % blé ergot, blé ergoté

| 2

ELAR. END, DBEITIEEINT ergot A3
FAEZWILIIKE 1. 75 VREDMLD
A o fo35E ergot DYEFECHERPIH (% 1683 4F
Th b,

N 4 v 3 Mutterkorn, ¥ 7z |3 Korn-
mutter L IhIFXINHEbdH5. 18
HiticEHh T3, CDER, 37 VED
secalis mater R}75 %654 o F (T T ’C‘O)
By L2) EWIFEOERE N1 ViE
FIRLTE-7cbDTH B, Mutter (),
Korn GG, /NEB VLS %) TH 3.
L7chisT, 54 a¥icHES 2EMLERE

CERBT 2ETEEV. BAEE LTHVLS
57 5 mater, Mutter & k33& W5
BiITHAHI. VAN A LFOELE
Secale cereale L, & L1z, TD 55 viE
secalis mater I L > EATENAS.

PETEECEREVDNE bDOHH -
1o, ARERE (739) 1T, EOfir#hz > &4
BIFIC FicTE 2B (T IFV) 2FEN &
#“HoBEH B, AREME (1578) &, /N
P s GERPGL, FPHLEE C L ickaD
B¥Echsr L LTWE. TDERIZ Ustilago
carbo BFERE, YR (8 smut) T, #HT
wrY, B, EREEH, BERErhcEd
5. T DORAFHEVIC A L 72 R A B,
T DEFEEZE, BN L X35 RokElk
(1125-1210) DFM5IHE N 5. [HZFE KE



Mic L TRIRZ <, MEDFEEH,ic L TEY
s L.

BATHEN (1< &) FH ~AsHon
TVTC, % (930) &, EOMEL % L+
/7 m 3 (BIETYAERSE, BATIARK, £
DHEA) LLTVE, —fRICER, < AHAEF
9, {AARELTHIONTE . BERER
JHIR (BH7E 19 4F, 1886) T Ergota, Secale
cornutum MNFK =N, HAZREME S
to. FRAER (AR 238 1T, LR b &
FERIBOLEVWZAED, ERF7 v v K Us-
tilago carbo DEEZIL 5% - T, WHTE
e L ant. EAE I FERERM,
i, WEERE, ZAEEHCEL, PEz
FeDFER EXF L THHEED ergota 232 &
AR, BAROEELBbDNIE. COF
F#4%& 51T, MRHE=DARER (1892),
SEH—E o AR (1902) 72 & 13 ergot &
FEME L. 1, —fEo3H - fiEiEET
I ergot FFEM & S Nfeld, 1911 T AI1TH]
DTEMOFGENEN S, EREFMTE, &
BEXDOI EFEOR (1901) @D TEAN
A, FNEFEL, < AAEFS, &AL
TW5,

hEIc b &5 &, 19 HHdicHRE /o v <
DM DEEYE - BEEREHLIC (3 ergot (3 A S5
9, 1930 ERFID IR - EEABHANTL
%, BEm (W 1937) T, FEFW Ustilago
carbo (EFEED &2 Claviceps purpurea
(WFEEERD & AR ICXBI L 7o, BHR9EL L
TIIEZEERIRS: (1952) & W o FEITEMMAS

(157)

3, Coxsic, EHOENPETELS
OPFLWI &, HAEFGHICHKST S H

B Ay ch [ENC i A S R REME S &
%. 1957 EH R D thEFESKRELIC ergot (3
s nThwisnwZ EnS b, ergot dPEFE
Db O THEOERES:, IR E
INFDTHAS. 1975 FEFIFT D hBEAFLH
IKEMOFEHBRSNTWE, Lrl, &
ECHK G ESER IR (1952) DA TH 5.

E:
Summary

The etymology of ergot and its related
terms such as claviceps, purpurea, secale,
and cereale is discussed.

The term claviceps is composed of clavis
(hook) and ceps. It is proposed here that
the latter was derived from a Latin verb,
capio or capere (to hold, to carry), and that
claviceps should mean a hook-holder indi-
cating the shape of an ergot horn.

The term ergot is from the old French
word haligot or harigot and later forms:
argot, argot, and arigot. But their origins
are unknown or perhaps related to an
Indo-European protolanguage *argu- (to
shine or meaning white colored).

In China, Ustilago carbo, or smut (ZEL0),
has been known since antiquity, but not
ergot. In Japan, when the pharmacopoeia
was first published in 1886, a new term,
(3%f%),in Chinese or bakkaku in
Japanese (literally rye horn), was invented
for ergot to distinguish it from smut, and
this new term was probably imported
back to China.
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