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Beginnings of the Study of Western Sciences, “‘Rangaku,” in Kyoto and Osaka
in Close Relations with the Edo School*!

Tadakazu MURATA*?

(2001 4 3 H 22 H=Z1H)
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Summary

Beginnings of the study of Western sci-
ences, “Rangaku,” in Kyoto and Osaka in
the late 18th century are reviewed. Pro-
files and achievements of several active
learners are briefly described ; they in-
clude Koishi Genzui (Osaka-Kyoto), Tsuji
Ranshitsu (Kyoto), Kimura Kenkado
(Osaka), and Hashimoto Sokichi (Osaka).
Genzui, after having successfully made
good relations with Sugita Genpaku and
Ohtsuki Gentaku, leading masters of the
Edo school, played a role of an advocator
for promoting “Rangaku” in Osaka and
Kyoto. As aresult, Kenkadd attained the
publication of his book “Ikkaku Sanko,” a
monograph of the Western crude drug uni-
corn, with the help of Gentaku, who had
translated a Dutch reference into Japa-
nese for him. Ranshitsu and Sékichi
were taught the Dutch language by
Gentaku ; Sokichi is known as the founder
of “Rangaku” in Osaka.
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Fig.1 Total ion chromatogram (TIC) of
creosote oil and wood creosote.
Operating conditions for GC/MS
GC (Shimadzu GC-17A)
Column : NB-1, 60m X 0.25mm i.d.x0.4uzm
film thickness
Column temp. : 70°C(80 min)—1.5°C/min—
300°C (10 min)
Injector temp. : 300°C
Interface temp. : 300°C
Injection mode : Splitless (145)
Injection volume : 11
Carrier gas : helium (70 kPa, constant
pressure)
MS (Shimadzu QP5050A)
Ionization mode : EI
Ionization voltage : 70eV
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Summary

Two kinds of creosote have been found
based on historical evidence of the medic-
inal uses and origins. One is wood creo-
sote, a distillate of wood-tar containing
guaiacol and creosol. The other type of
creosote is coal-tar creosote, obtained from
coal-tar, containing naphthalene and an-
thracene as the major constituents.
Wood creosote was prepared for the first
time in Germany in 1830 and was used for
medicinal purposes. It had been listed
officially in the German, American, and
Japanese Pharmacopoeia as an anti-
bacterial agent for the treatment of pul-
monary tuberculosis, diarrhea, and exter-
nal injury. In recent days, it has been
deleted from the Pharmacopoeia in West-
ern countries and not officially used for
medicinal purposes. However, wood cre-
osote is still been listed in the Japanese
Pharmacopoeia and is used for the treat-
ment of diarrhea. Since the interest of
common people in herbal medicines and
self-medication has been increasing, the
use of wood creosote has also been
modified in combination with some herbal
drugs. “Seiro-gan” especially is quite
popular in Japan as a self-medication for
digestive trouble, including food poison-
ing or diarrhea.
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Summary

Advancements in metallurgic and
pharmaceutical chemistry in ancient
Japan were made by people like Mangan-
Shonin, who combined elements from
Shinto, Buddhism, and Taoism to take ad-
vantage of technologies brought by Chi-
nese and Korean immigrants. The Shonin
himself, though it may be considered a
wild speculation, could well be such an
immigrant. Along with the immigrants,
the Shonin established government-
subsidized temples (Jingu-ji, Jogaku-ji)
throughout the country under sponsor-

(26)

ship by the Imperial Court for the purpose
of raising funds through private dona-
tions. Research and educational ac-
tivities conducted in these temples ulti-
mately resulted in a well-established body
of chemical engineers who could excavate
chemical substances as well as alter their
natures. According to a list of regional
products (Sasaki,'” 1972) up to the 14th
century, these chemical substances and
their derivative products included iron
from the Hitachi region, cast metal from
Shimotsuke, swords from Sagami, face
powder (lead carbonate) from Ise, mercu-
ry, and gold.
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Summary

Guns and gunpowder were introduced
into Japan in 1543 by the Portuguese, and
they soon began to be made in Japan by
the Japanese. The powder was used also
for making fireworks. The brilliance of
fireworks was darker and the scale was
less in the Edo period. Various materials
were added to the powder to make the
fireworks more brilliant. Camphor was
one of them, though the volume was
slight and the frequency of adding it was
small. Camphor had been used for torch-
light materials before the Edo period, so it
seems logical that it would be added to
powder for fireworks.



IE .

36(1), 32~35 (2001)

Discovery of the Adult Schistosoma japonicum,
a Causative Agent of Schistosomiasis in the
Katayama Area of Hiroshima Prefecture
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ABSTRACT : People in the Katayama area of Hiroshima Prefecture had been afraid of a
curious disease for a long time. The causative agent for the disease had not been identified
through the beginning of the 20th century when it turned out that a human parasitic
trematode, Schistosoma japonicum, had been afflicting the inhabitants, causing this disease.
This was made clear mainly by two medical doctors, Akira Fujinami and Ryuzo Yoshida,
much before 1909. The memoir on the disease described by a herb doctor, Yoshinao Fujii
(1847), was made known by A. Fujinami to medical scientists in 1909.

Schistosomiasis japonica, one of the most
important infectious diseases on earth,”
used to be endemic in several areas in
Japan, as described before?* The Inhab-
itants in the Katayama area, in the eastern
part of Hiroshima Prefecture, had been
suffering from schistosomiasis japonica
for several centuries. Our previous
paper” described the endemicity of the
disease on that area in the Edo era and the
excellent memoirs by a herb doctor,
Yoshinao Fujii, written in 1847% about the
disease. Despite the accurate observation
by Y. Fujii (1847) on the symptoms of the
endemic disease® and the incorporation of
advanced technology from FEuropean
countries, the causative agents had not
been identified through the beginning of
the 20th century, when it turned out that
the human-parasitic trematode, Schisto-
soma japonicum, is responsible for it. The
present paper pays attention to the epoch-

making discovery of adult worms from a
human case following the cooperative
work by Drs. Akira Fujinami and Ryuzo
Yoshida.

In the Edo period, farmers in the eastern
part of Hiroshima Prefecture had been
afraid of the local endemic disease.
Japan had been so closed to the outer
world that little advanced scientific know-
ledge were brought in from European
countries. It completely opened the door
to the world in the 1860s, and since then
much advanced medical knowledge were
brought in from Western countries. This
knowledge was hoped to furnish a good
tool for making the pathogenesis of the
disease clear, but little progress was made
in discovering the causative agents, de-
spite the lapse of many years after the
Meiji Restoration (1868). Thirty years
later (1877), after Fujii's first memoir on
the disease he noted that Western medi-
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cine and science might solve Katayama
disease by chemically analyzing the soil in
question.”

In 1882, a research committee for the
study of the cause of Katayama disease
was inaugurated in Hiroshima Prefecture.
Other parasites such as a liver fluke and
malarial parasites were suspected to be
causative agents at that time.” The herb
doctor, Fujii, died in 1895, when the causa-
tive agent of Katayama disease still
remained unclear. His first memoir (1847)
was not familiar to medical researchers
until 1909, before which efforts had been
made to find the causative agents in
human bodies.

In 1900, the corpse of a man named
Hanjiro Ishizuka, who had died of
Katayama disease, was autopsied with the
hope of clarifying the causative agents in
Hiroshima Prefecture, resulting in no
sound conclusions.” What is responsible
for the disease was unknown until the
beginning of the 20th century when its
causative agents were discovered by the
two medical doctors, Fujinami and
Yoshida.

In 1904, a general practitioner in the
Katayama area, Dr. Ryuzo Yoshida (1874-
1945), who had learned Western medicine
at the Kyoto Prefectural University of
Medicine (present name), found ab-
normalities in the liver, spleen, and bowel
and collected eggs in the bowel during an
autopsy.™”

A famous professor of pathology, Dr.
Fujinami (1870-1934) was in Kyoto Imperi-
al University. He had been at Nagoya in
Aichi Prefecture, studied medicine in
Tokyo, and specialized in pathology under
Professor Virchow and other professors in
Germany after graduation from the Uni-
versity of Tokyo.!” It is possible that Dr.
Yoshida was acquainted with Dr.
Fujinami in Kyoto, but when they became
acquainted is not known to the present
authors. Dr. Yoshida asked Professor
Fujinami to examine the specimen collect-
ed from a human case.

The first discovery of S. japonicum was
made by Dr. Katsurada'*'¥ who had
recovered a male worm from a cat in
Yamanashi Prefecture near Tokyo. Im-
mediately after that in the same year, Dr.

Yoshida and Professor Fujinami worked
together to find what we now call female
S. japonicum 1in the portal vein of a
murdered human. At that time the
eggs in the uterus of the worm were also
observed with the finding that they
resembled those removed from the pa-
tient.

Eggs in the liver of S. japonicum pa-
tients were observed by some researchers
before the discovery of the adult S.
Jjaponicum. It is understandable, howev-
er, that none of them were accurately
identified as S. japonicum eggs, because
the eggs in the uterus of adult female S.
japonicum had never been observed or
reported. The eggs were reported to be
other  trematode eggs,'*'  though
Yamagiwa corrected his previous obser-
vation in 1909,'® reidentifying them as S.
Japonicum eggs later than the year of the
adult-worm discovery by Dr. Fujinami.'”

The contribution by Drs. Yoshida and
Fujinami toward finding the causative
agent for Katayama disease cannot be
overestimated for two reasons. First,
they found the worm in a human, not from
an emaciated reservoir of host animals.
Second, they found the eggs responsible
for important schistosomiasis japonica in
a human.

Because Dr. Yoshida performed post
mortem examinations one after another,
the inhabitants looked so coldly on him
that he once wanted to emigrate to Brazil.”
But, he changed his mind and continued
his parasitological research for his misera-
ble patients. Without Dr. Yoshida’s inter-
est and hard work in S. japonicum, the
discovery of the parasite in humans would
have been delayed. He played an impor-
tant role in later founding the Hiroshima
Prefectural Association for Katayama Dis-
ease Eradication.

On April 9, 1904, a male worm was found
in the hepatic portal vein of a host animal
(cat).” In succession, on May 30, 1904, a
female worm was discovered from a
branch of the hepatic portal system
during a forensic autopsy case of a 53-
year-old man.? Katayama-ki, or the de-
scription on the infectious disease in the
Katayama area, had been kept in Dr.

Fujii's family, and Dr. Fujinami'™ once
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had a chance to read it. He was deeply
impressed with the accurate description to
think of republishing it in a medical jour-
nal in 1909. So the present authors are
not very positive on a strongly direct rela-
tionship between Katayama-ki and the
epoch-making discoveries of the adult
worms. However, how Katayama-ki
stimulated the researchers to investigate
anything important besides the dis-
coveries of the adult worms merits further
historical studies.

This is our speculation. Katayama-ki
became well known among medical soci-
ety in Japan because of its introduction by
Dr. Fujinami!” The memoir probably
stimulated medical researchers to clarify
the infection route of S. japonicum. It
was done out of their biological interest in
the source of adult S. japonicum worms,
the marvelous discoveries by Drs.
Katsurada'"'® and Fujinami' in 1904. It
is postulated, but not proved, that the de-
scription by the herb doctor, Fujii,” con-
tributed to the study on the infection
route of the parasite instead of to the dis-
covery of the adult worms. Our study on
this point is now in progress and is being
published elsewhere.
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Summary

The transitions of research activities in
the field of clinical chemistry in the Japan
Society for Analytical Chemistry, in the
Japan Pharmaceutical Association, and
the other three related research groups
since 1966 were briefly reviewed.
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PREFACE

A great mystery and significant ques-
tion is that of when, where, and by whom
gunpowder was invented and practically
used worldwide, not only from a chemical
standpoint, but also for scientific and mil-
itary history and the cultural history of
the world.

There are numerous opinions regarding
the invetion and development of gunpow-
der. Did it take place in China during the
Tang Dynasty by means of alchemical
experiments”? How was the earliest
form of gunpowder used for firearms and
firecrackers if thisis true ? Other experts
believe the invention of gunpowder was
accomplished before the year? 1044 in
China, that is, before the completion
of the military book Wujingzongyao

(B4R 3).  Is this the correct answer,
even though descriptions of this are con-
tradictory from a scientific and chemical
point of view?

All the numerous opinions regarding
the history of gunpowder seem to be akin
to the story of the blind men who touch an
elephant and discuss its shape. However,
even in this way, if one plotted a precise
graph, and made it three dimensional, one
could know the correct shape of the
animal. Consequently, the author under-
took to examine all the relevant Chinese
classics carefully from a scientific point of
view. He discovered in the course of two
decades of research that the development
of Baozhu (a noisemaker) was of crucial

importance for determining the truth
about the development of gunpowder.
Specifically, learning when and how
Baozhu developed from the early types
employing popping bamboo to the later
ones employing gunpowder (akin to
today’s firecrackers) helped to unravel the
mystery of gunpowder’s development and
earliest employment.

This paper will discuss the real nature
of ‘Baozhu, the most common ‘pleasure
fireworks’ of the Song Dynasty, and pro-
ceed to an examination of the precise
origins of explosive gunpowder. Some of
the key questions addressed are: What
kinds of ‘Baozhu’ existed during the Song
Dynasty? Was Baozhu produced only by
popping bamboo in a bonfire, or did it
evolve during the Song Dynasty into
gunpowder-filled Baozhu or firecrackers?
Sources exist that suggest there were both
types, but what is the truth? Was there
in fact gunpowder at all during the Song
Dynasty? When and in what way was it
made and developed®®? How did
gunpowder-filled Baozhu finally appear,
and how did to develop?

I. “BAOZHU” (%) DURING THE
EARLY PERIOD OF THE SONG
DYNASTY

What kinds of Baozhu were there during
the early Somg Dynasty and how were
they played with?

The Taipingyulan” UKD (982) by
Li Fang [ZE0f) (925-996) et al., known as
the main, though unsystematic, encyclo-
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pedia of the Song Dynasty, describes
Baozhu at random, quoting the Yiweitong-
guayan® (Gf#@EdR), the Jingchusui-
shiji® (f#¢%Hisc) and the Shenyijing'”
(5%, when “the devils in the moun-
tains,” called Shansao [(Lfor L) are
considered: “In general, Baozhu, the burn-
ing of bamboo and grass, starts with the
burning of bonfires in gardens.”

Because “January one is one of sanyuan
(=3t) (one of the three-event days of the
year) days,” the Zhoushuweitonggua (&
sELmEN)  reports: “Baozhu  are played
with in the garden,” quoting the Feng-
sutong'’ (JEl{A47#) and Shenyijing. From
this, it is clearly understood that there was
the custom of popping bamboo on the
morning of January one in those early
days.

Books that describe the earliest Chinese
herbal medicines, were called Bencaoshu
(AEHE), such as the Jingshizheng-
leidaguanbencao'® (%51 ZE4H KB AL
(1108) and the Zhenghejingshizheng-
leibeiyongbencao'® [ FI#% sh 2F %5 ff F A<
Ei) (1117) which cited the Gaiwenji (%4
] (-1006), later called Gaiwenlu (EZ[
#%), written by Li Tian (ZEBY) (ca. 917-
1006), which says of popping bamboo:

The house of Li Tian’s neighbor
named Zhong Sou ({1%) was troubled
by a mountain devil called Shansao.
It threw tiles and stones into the
house and opened doors and windows
frequently to disturb his family.
Zhong Sou was extremely worried
about this disturbance. To get rid of
the devil, Zhong Sou chanted sacred
words to the gods in prayer, but with-
out any good effect. In fact, the devil
became more and more aggressive.
Zhong Sou consulted Li Tian for help
in getting rid of it. Li said, “How
about burning tens of Baozhu in the
yard both in the morning and at night
like we do on New Year's Eve ?”
Zhong Sou took Li’s advice and played
with Baozhu for a whole day and
night. When day broke, it turned
quiet; there was no more disturbance
by Shansao.

This story, from the Gaiwenji was
narrated in several Song Dynasty books,
e.g., the Gujinshiwenleiju'® (H4 3 4
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) (1246) by Zhu Mu (#if2) and the Sui-
shiguangji'® URIILEC) (-1266) by Chen
Yuanjing (Biocii) (ca. 1200 1266). And
later during the Ming Dynasty (FAfX) in
the Tianzhongji'” (CKHEd) (1595) by
Chen Yaowen ([i##3), the Bancao-
gangmu'® (AEHIEH) (1596) by Li Shizhen

(ZHE2)  (1518-1593), and the Jiaoshi-
bicheng'” (HEKEE) (-1620) by Jiao Hong
((E0f) (1541-1620). Also in the natural-

history book Gezhijingyuan® (}&E5E/5)
(1708) by Chen Yuanlong ([#ioc#E) and
Peiwenyunfu®’  (fiil 3 #H JFF) (1711) by
Zhang Yushu (3EZ) in the Qing Dynasty
(#5ft). Furthermore, almost the same
narration of this story is found in the
Yuelingguangyi® (A543 (1602) quot-
ing from the “Guangji” (/sit') (presumed
to be the above Suishiguangji). They all
told that Baozhu was effctive in getting rid
of the worry and fear caused by Shansao’s
poltergeist behavior of opening doors and
throwing stones.

Supposedly, Baozhu using gunpowder
did not yet exist from these references of
it being made of burning bamboo. Even
though this Gaiwenji by Li Tian doesn’t
exist today, it contained a description in
the Shuofu (%) book series another
way to remove the devil spirits by separat-
ing to make the wall of a house wider.

A military firearm, Pilihuogiv (FEFEK
#) (thunderbolt fireball) was made like
the Baozhu above with popping bamboo,
according to the Wujingzongyao?® (F#:

FR%) (1044) by Zeng Gongliang (/N
(999 1078). Pilihuogiu used the earliest
known combustible material as a burning
agent. Weapons using this kind of early
combustible material are introduced in
detail in the Kaho no kigen to sono
Denryu® (KD & = D{EH) (On the
Origin and Diffusion of Cannon and Fire-
arms) (1962), by Dr. Seiho Arima (HIEEK
H) and by Dr. Joseph Needham?” (1986).

Many firearms, i.e., Yangiu (fEE) (smoke-
fireball), Duyaoyanqiu [FE3IEE) (poison-
ous smoke-fireball), Bianjian (#fi%i) (whip-
arrow), Huoyaobianjian [KIESFFT)  (fire-
whip-arrow), Yinhuogiu (5|:k#) (igniting
fireball), Jilihuogiu (HEFIKER or #5335 K ER)
(prickly-shot fireball), Tiezuihuoyao [#k%5
X&) (iron-beaked fire hawk), Zhuhuoyao
(I7:k&) (bamboo fire hawk), Pilihuogiu



Fig.1 The picture of Pilihuogiu (H%iFeKER)
(Thunderbolt Fireball). According to
the Book Wujingzongyao (F#HA%E)

(1044).

(F¥EE'kBk) (thunderbolt fireball), and

Huojian (Ki#i) (incendiary arrows) were

written about.

Pilihuogiu (Fig. 1)

described :
This is made of a dry bamboo, which
is about 4-5cm in diameter, 50-70 cm
long without cracks and with joints.
Thirty pieces of thin tile fragments
as big as coins are mixed with 2 or 3
kg of combustible material to wrap
the bamboo and make a ball. The
bamboo stem sticks out 4-5cm at
either end. Combustion material is
pasted around the ball. Hemp twines
are then used to wrap the ball on the
outside.
If the enemies attack by digging a
tunnel under the castle wall, holes are
dug as a way of defense. Fire balls
are ignited by heated Huogian ['K#5)
fire tongs (Fig. 2) and are dropped and
exploded with the sound of thunder
into the tunnels.
Afterward, Fengshanche (Jil/5ZH.) (The
Cart of the Bamboo Fan) (Fig. 3) are
used to drive out the enemies with
smoke and flame. Another opinion is
that two cubic meters of dry mugwort
were used so that the smoke would
substitute for the fireball to drive out
the enemies.

In summary, in ancient times when

using bamboo, is
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Fig. 2 The picture of Huogian [K#5) (Fire
Tongs). According to the Book Wu-
jingzongyao (EAFEHRZE) (1044).
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Fig. 3 The picture of Fengshanche [JilJ5H)
(The Cart of Bamboo Fan). Accord-
ing to the Book Wujingzongyao (i
PRARZE) (1044).

attacked by enemies, villagers sought
refuge in high vertical-walled castles, and
the gates were closed. The enemy would
either try to scale the walls or dig tunnels
under them. The Pilihuogiu were set on
fire and dropped into these tunnels as a
means of defense.

Also history books?™ say that after
being lit, the fireballs were thrown at en-



emies by hand or by sling. Made by
wrapping bamboo with a combustible
paste made of potassium nitrate, sulfur,
and vegetable oils, as well as tile frag-
ments, these fragments, when burnt, were
scattered to damage the enemies. If a
sound bamboo without cracks was used,
the popping sound at the time of its burn-
ing had the same effect as Baozhu and
frightened the enemies. Since psycholog-
ical factors played a great role in the wars
at that time, the exploding sound was
very effective in demoralizing enemies.

Huoyao (K#K) (“gunpowder” today) is
misused here to refer to the above com-
bustion material, which lacked charcoal.
If the combustion materials referred to as
gunpowder in Wujingzongyao had been
an explosive, the Pilihuoqiu would have
exploded instantly and would certainly
have caused injuries to the defending sol-
dier when he lit it by heated fire tongs.
Although written as Huoyao (gunpowder),
it was simply a kind of firearm that pops
bamboo like Baozhu.

In the collection Luanchengji®” (£
) (-1112), by Su Zhe (HF#0 (1039-1112), a
younger brother of Su Shi [,f.f.vkw"ﬁ(ﬁ] (1036~
1101), there is a poem: “To Su Shi Written
on New Year’s Eve of Xinchou (3£H:) the
Year of 1061™ “People of Chu (), that is
Hunan (HFd) and Hubei (L) provinces,
play with Baozhu, making popping sounds
at the end and the beginning of a year.”
It is not clear what kind of Baozhu this
was ; however, later records say that
Baozhu, which burns bamboo, was played
with in this district, so it is supposed that
this was the same.

Ou Yangxiv (BKF5E) (1007-1072) of the
Song Dynasty writes about the fire plays
of Emperor Yang (J545) in “Fire Play and
Baozhu in the Sui Dynasty,” and in his
work is Ouyangwenzhonggongji®® (i[5
AR (-1072), a poem with the title
“Presented to San Zhang [(=3) of
Hanlinxueshi (##A%1:), Written Acci-
dentally on the New Year’s Eve™ “As a
custom, Baozhu was played with to exor-
cise the devils with its cracking sound in
Chu (3#).” Furthermore, a poem “Mak-
ing the Fire Mountains,” by Ou Yangxiu, is
quoted in the Suishiguangji®” It is con-
sidered that Baozhu, in this era were made
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from burning bamboos as described later
in the Shihujushishiji CHMIELEHE),
written by Fan Chengda (GURK).

Baozhu was described in the Shiwuji-
yuan® (FEHED (-1085), by Gao Cheng
(Z7&) (-1085) :

It was said in Suishiji (&)
(supposedly the Jingchusuishiji) that
Baozhu popping bamboo in the garden
are played with on New Year’s Day to
exorcise the Shansao [(1Lil) (moun-
tain devils) because the mountain
devils were evil demons--- It is writ-
ten in Shenyijing that when people
are attacked by Shansao, they will
became ill. Mountain devils are
afraid of the sound of Baozhu. Ac-
cording to the author of Zong Lin (5%
%), who write the Jingchusuishiji,
which said to begin with Baozhu and
is to burn bamboos with a cracking
sound while burning grass in the
yard. And in Fengsutong (J&{A:),
it is written taht Baozhu begins with
fires in the yard.

From these statements it is concluded
that the Baozhu was played with by burn-
ing bamboos in gardens at that time.

In the collection of verses, the Wang-
jingwengongshi®’ (LA (-1086),
by Wang Anshi (L%A) (1021- 1086),
poem entitled “The New Year’s Day” con-
tains this: “the New Year’s day goes by

among the sound of Baozhu.” This verse
is also referred to in the Weng-
youjianping® (%% i [ ) (- 1190) by

Yuan Wen (X)) (1119-1190) and in the
Gujinshiwenleij u33) (1246) ; and even now-
adays Chinese people still love to recite it.
This poem is written in the Weng-
youjianping, which will be discussed
later. Jingchusuishiji is quoted to de-
scribe the bamboo burning to make
Baozhu, as a result, it is presumed that
burning bamboo was the Baozhu at that
time.

In the collection Dongpoquanji*® (EEHE
%) (-1101), by Su Shi [#Fit), mentioned
before, the poem “Jingzhou Cfi/M)” says
that “Baozhu frightens the devils in the
neighbor’s house.” This is repeated in the
Peiwenyunfu,” a collection of types of
poetic rhythm. Although it is not defeni-
tive whether this Baozhu used gunpowder



or not, it is considered that these were still
Baozhu of burning bamboos in this era.

In the collection Yuzhanghuangxian-
shengwenji’® (& 8564 X4 (-1105),
by Huang Tingjian (FEFEEX) (1045-1105), a
poem “A Man Watches Li Gonglin [ZE/
%) Paint a Horse” reports this: “Baozhu
sound when one burns wet firewood in
Hanlinyuan (E#RFE), where imperial pre-
scripts are written.” The Baozhu here are
presumed to be burning bamboos, because
of the term “firewood.”

In the Jianzhaiji®” (f§254) (-1138) by
Chen Yuyi (Bi5#8) (1090-1138), “The New
Year’s Eve” says that “Baozhu are played
with until daybreak in the city.” This is
also considered to be burning bamboos.

The Jileibian® (FEIH#E) (1139) by
Zhuang Chuo (HF#8) also known as Ji Yu
(%) (1090-ca. 1150), says this:

In Li (i) county of Hunan (iHiFg)
Province, every household plays with
Baozhu on New Year's Eve. When
Baozhu give off cracking sounds, the
children and townspeople gather into
aring, shouting “a fruitful New Year.”
When New Year’s Day comes, they
present each other with rare goods of
this area. Among those presents,
two pieces of large bomboo are added.
In Guangnan (L), people usually
raise cheers on this occasion.

Furthermore, the Jileibian was also
compiled into each of the book series of
the Wuzhaojishi (FE#C5), the Wuzhao-
xiaoshuo (FH/Nii), the Songrenbaijia-
xiaoshuo (RAEHZK/Nit), and the Shuofu
(22, in which this was recorded :

In Guangnan (JLFd), Baozhu are
played with on the New Year's Eve,
and soldiers and people gather into a
ring and raise cheers in a loud voice.

The above “play with Baozhu on the
New Year's Eve” and “two pieces of large
bamboo” indicate that the Baozhu here
were popping bamboo.

Li Shi (Zf) (1108-1181) writes in his
Xubowuzhi® (FHEME) (ca. 1150) :

There was a man troubled by a devil
called Shansao (1L1ff]). Someone told
him that “the devil can be exorcised
by playing with Baozhu, as they usual-
ly do on New Year's Eve, bacause
there is a recording of exorcising
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Shansao in the Jingchusuishiji.”
The man was relieved to hear it. He
got rid of the devil by causing a big
popping sound as well as by burning
grass to make a fire for playing with
Baozhu for this purpose.

Also the Jingchusuishiji records that
“burning grass to make a fire for playing
with Baozhu,” so it must be assumed to be
popping bamboo.

“The New Year's Eve” in the Chunxisan-
shanzhi'® (ZEEE=[1/78) (1182) by Liang
Kejia (375%) (1116-1187), quotes the
Jingchusuishiji by Zong Lin:

People in Putian (#H) county of
Fujian ({8%%) Province put bamboo
into bonfires to burn in the yard and
call it Shaobao (HEME), and children
do it in the streets on New Year’s Eve.
They go around everywhere playing
and shouting together until daybreak.
This child’s play is called Shaohuobao
(BEKJE). When Zhang Jun URE),
also known as De Yuan (f#&E) (1086-
1154) who later becomes the minister
of the state, was still a local officer, he
was invited by Zheng Qiao (BHE)
(1104-1160). (also known as Yu Zhong
(#a{f) and who later became a great
scholar of the Southern Song)

They watched Shaohuobao together.
Zhang Jun asks Zheng Qiao to com-
pose a poem rhymed with the charac-
ter Gan (5£), which means a bamboo
pole.

Zheng Qiao chants the following verse
right away: “Time flies like an arrow,
there is almost no time left for this
year. Every family is getting togeth-
er and burning bamboos. The
bamboo poles, which look like blue
jades, burn with dazzling flames going
up, while Dansha (F}HP) is burning
into lumps and gives off bright colors.
They explode with sharp cracking
sounds.”

Here, Shaobao and Shaohuobao both in-
dicate to “put bamboos into bonfires to
burn”; thus it means that bamboos are
popped in this type of Baozhu. The
Dansha (F}) here is mercury sulfide, but
it is supposedly gunpowder in this verse.
Therefore it is suggested that the Baozhu
here refers to both popping bamboo and



gunpowder-filled Baozhu.

The Wengyoujianping’
Yuan Wen (1119-1190) reports:

The author Zomg Lin (51E), who
records the Jingchusuishiji says, “It
is Baozhu in which bamboos are
burned in the yard on the New
Year’s” And Wang Jinggong (F3l
/A) also known as Wang Anshi (F%&
£1), writes in his poem: “The New
Year Day goes by among the sound of
Baozhu.” However, it is nowadays
burned several days at the end of the
year.

During this period, the Baozhu are
played with by popping burning bamboo
at the end of the year. This statement is
also depicted by Fan Chengda GURKK),
which will be explained next.

The collection of verses Shihuju-
shishiji'” (filfELFFE) (-1193) by Fan
Chengda [FUEKK] (1126-1193), the Baozhu
in Wu (&) of Suzhou (#FM) county in
Jiangsu ({I#%), gives several examples:

(1) In “Written Accidentally on New
Year's™ Eve of Guimao (ZJ1) Year of
1183, in a study room named Liaofuerzhai
(MEEIES)”: “No good sentence is com-
posed in this study room, because of lack
of study. There is only cold ash left after
Baozhu are played with.”

(2) In “Written Randomly on the New
Year's Day of Bingwu® (N4:) Year of
1186 “It is very noisy in front of the stair-
case of the hall because Baozhu are being
played with there.”

(3) In addition®: “Baozhu are played
with here in the same way as those in
other places except that it is extremely
popular in Wu. It was played with on
New Year's Day in the past, but now it is
played with from December 25 for its
effect to exorcise devils.”

(4) In “The Event of Playing with
Baozhu'”; '
The habit to play with Baozhu on New
Year’s Day comes from long ago.
People in Wu (2] do this five days
before New Year’'s Day. To leave the
uneaten diet of bean gruel and stop
cleaning the room. To cut a bamboo
to 1.5 meters long and burn it in fire.
The cut bamboo joints are burned by
a flerce fire. A strong male servant

11)

(-1190) by
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holds the burning bamboo and runs to
the staircase and to the hall. On his
way, children avoid him to prevent
themselves from being hit by the
bamboo ends. The Baozhu hit on the
ground heavily so that it gives off
thundering sounds. The first one or
two bangs of popping sound of the
Baozhu frighten many devils, and the
subsequent three or four thundering
sounds make all the the devils’ dens
lean over. If it gives off sound con-
tinuously, peace will come agin.
After this the burnt bamboo is picked
up and put under beds to cure evil
illness by its remaining power. Then
medicine boxes are put aside; liquor is
filled into cups. People enjoy togeth-
er in the day and sleep soundly at
night.

It is clarified in “The Event of Playing
with Baozhu” that burning bamboos at the
end of a year and the beginning of a new
year was the custom in Fan Chengda’s (78
%K) time. Furthermore, it's clearly
known that the remains of the burned
bamboo tubes were believed to cure ill-

nesses. This poem is quoted in the
Gujinshiwenleiju'” and the Qingjialu®®
(k).

In the collection Dananci'® (HfFEZ])
(ca. 1200) by Zhao Shixia (HEHE), also
known as Zhao Shishi (EHEEN{#), a verse,
Zhegutian (f%§K) (a name for songs), is
chanted: “We welcome a new year in the
cracking sounds of Baozhu, and there
is a tranquil atmosphere around.” The
Baozhu here are considered to be popping
bamboo.

In the posthumously published book
Chengzhaiji®” (%) (1208), by Yang
Wanli (#5J35) (1126-1206), a poem, “Stay-
ing in Shitasi (GA¥53F)  (stone-tower
temple) on New Year’s Eve,” says : “Fortu-
nately, I am not startled from my dream
by the sound of Baozhu in the cold night.”
Similarly, in the same book, the poem “On
New Year's Day when the Celebration
begins and the Name of the Era is
Changed” says: “Plum flowers welcome
the New Year at night, Baozhu declare the
coming of a New Year, while I am still in
my dream.” The Baozhu in both of the
above are supposedly popping bamboo.



In the collection the Wenyangduan-
pingshijun® (UFEFER)  (1257) by
Zhou Bi (J&un) (-1250), in the verse “The
Events of a Fruitful Year”: “Paper is cut in
front of the temple to burn green bam-
boo.” Itis supposed that the Baozhu were
popping bamboo because of the mention
of green bamboo.

In the Qiuyaxianshengxiaogao® (ki
JeHz/NBE) (-1262) by Fang Yue (J5)(1199-
1262), a poem, “A Letter to Gao (&), who is
a Member of Hanlinxueshi (E#AF1) on
the First Day of the Spring” relates:
“Baozhu are played with before we have
the New Year’s delicacies.” This Baozhu
was probably popping bamboo.

In his verse®™ to chant for the New
Year’s Eve, entitled. “All the Spring,”
Yang Zuan (5f&, also written as Yang
Zam (b)) says, “Spring has come on a
Branch”: “Bamboos are burned to wake up
the spring, the noisy sounds go up and
down everywhere. When night comes,
you can hear the sound of flutes and
drums flying out from every house.”
“Branch” and “bamboos” indicate here that
the Baozhu are burning bamboos.

The book Suishiguangiji’¥ by Chen
Yuanjing, records the Shenyijing, the
Jingchusuishiji, and the above-mentioned
poems, written by Su Zhe (fF#). It in-
cludes “The Burning of Baozhu” and a
poem of Wang Anshi (F44) also known
as Wang Jing [(T3H#IA) : “Baozhu frighten
the devils in the neighbors’ house.”
Continuing, he writes;

In the old verses, it said “the sound of
Baozhu comes into their ears, when
people are still dreaming on Nanlou
(FE#%) (southern building),” and later
still, “bamboos are burned and thus
strike on the doors of the hall and on
the ground of the yard; the doors and
the staircase are shaken by the ex-
ploding sound.”

Because Shenyijing and Jingchu-
suishiji are written here, it is supposed
that the Baozhu are played with by pop-
ping burning bamboos. In the same way,
the Suishiguangji GEEAEC)  (-1266)
reports “fire mountains” of the Emperor
Taizong (K5Z) of the Tang Dynasty [
f£), the above-mentioned poems by Ou
Yangxiu (BK[5{&), and the “Hanging the
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Pearls” of Xushishuo® (#iltii) to depict
the celebration of the Emperor Yang (%5
77) on New Year's Eve. Furthermore,
Chen Yuanjing (Ci) writes of “burning
the Baozhu” of Gaiwenji [EZRIEE). All
these quotations indicate that bamboo is
burned in these Baozhu.

To sum up, there were descriptions of
Baozhu produced by burning bamboo in a
large number of books written prior to
about 1200. This author has found the
following: D the Taipingyulan (982) by Li
Fang (925-996), @ the Jingshizhengleida-
guanbencao (1108) by Ai Sheng, @ the
Zhenghejingshizhengleibeiyongbencao
(1117) by Tang Shenwei, @ the Luan-
chengji (-1112), by Su Zhe (1039-1112), ®
the Ouyangwenzhonggongji (-1072) by
Ou Yangxiu (1007-1072), ® the Shiwuji-
yuan (-1085) by Gao Cheng (-1085), @ the
Wangjingwengongshi (-1086) by Wang
Anshi (1021-1086), ®the Dongpoquanji
(-1101), by Su Shi, @the Yuzhang-
huangxianshengwenji (-1105), by Huang
Tingjian (1045-1105), @ the Jianzhaiji (-
1138) by Chen Yuyi (1090-1138), @ the
Jileibian (1139) by Zhuang Chuo (1090-ca.
1150), @ the Xubowuzhi (ca. 1150) by Li Shi
(1108 - 1181), @ the Chunxisanshanzhi
(1182) by Liang Kejia (1116-1187), @the
Wengyoujianping (-1190) by Yuan Wen
(1119-1190), @ the Shihujushishiji (-1193)
by Fan Chengda (1126-1193), @®the
Chengzhaiji (1208) by Yang Wanli (1126-
1206), @ the Wenyangduanpingshijun
(1257) by Zhou Bi (-1250), @the Qiuya-
xianshengxiaogao (-1262) by Fang Yue
(1199-1262) and @ the Suishiguangji (-
1266) by Chen Yuanjing (ca. 1200-1266).

On the other hand, in the Wujing-
zongyao there are reports of such military
firearms as smoke fireball, poisonous
smoke fireball, whip-arrow, fire-whip-
arrow, igniting fireball, prickly-shot fire-
ball, iron-beaked fire hawk, bamboo fire
hawk, thunderbolt fireball, and incendiary
arrow in existence in those days. The
components of the gunpowder to make
these firearms are not given, but they are
called Huoyaofa (K3EH:). Huoyaofa has
potassium nitrate, sulfur and vegetable oil
without charcoal. On the other hand, poi-
sonous smoke balls gave off noxious
smoke to counter enemy attacks, using



the precursor of explosive gunpowder: po-
tassium nitrate, sulfur, large amounts of
vegetable oil, and a little charcoal. The
amount of charcoal used was very small,
mixed well with other ingredients and
mixed very slowly; otherwise there would
have been the possibility of explosion.
As a result, the combustible material is

called “gunpowder” in the Wujing-
zongyao, but it is not explosive gun-
powder.

It is recorded that potassium nitrate and
sulfur are pounded well to mix them to
make the pisonous smokeball and
Huovyaofa (the way to make gunpowder).
If charcoal is added at this stage of manu-
facture, the mixture would explode when
this was done in its dry state. The tech-
nique we use nowadays, wetting the mix-
ture of the three raw materials before
crushing and mixing them in the wet con-
dition and aferward drying it, had not yet
been established. Thus gunpowder was
not then defined as an explosive material
composed of potassium nitrate, sulfur and
charcoal.

Thus the combustion material that is
recorded as gunpowder in the Wujing-
zongyao (1044) is different from the explo-
sive gunpowder that is in use today.
Since the firearms using this so-called
gunpowder listed greatly mistaken by all
historians who believed that explosive
gunpowder was taken into practical appli-
cation in China before 1044.

There were sometimes explosions that
caused injury and death to the workers
mixing the potassium nitrate, sulfur and
charcoal in a dry state. This no doubt led
to the invention of the wet technique in
the later Song Dynasty.

In the wars at those times, fireballs, such
as thunderbolt fireballs, which used the
above-mentioned combustion material,
were ignited and thrown at the enemies.

Then how are the above-mentioned
Baozhu, that are played with by burning
bamboos developed into those in later
times, when gunpowder was invented
with the wet technique of making explo-
sive gunpowder, and how are fireworks
using gunpowder made? In the next sec-
tion it will be discussed.
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II. THE INVENTION OF GUNPOWDER
AND ITS PRACTICAL USE, AND
THE CHANGE OF “BAOZHU” [1&%r)
AND THE OCCURENCE OF
“BAOZHANG” (gfX), “YANHUO”
(EX OR MA:X) AND “HUAHUO”
(fE4) (FIREWORKS)

Baozhu in the early Song Dynasty was
the popping of bamboo in a bonfire until
about 1200 AD. How did it change and
the improved in the later years of the Song
Dynasty? How did it later change from
using the burning combustible agent,
which is written of as Huoyao [K3E) (fire
medicine or gunpowder) in the Wujing-
zongyao to explosive gunpowder? And
when did the explosive gunpowder, a
black powder made from Xiaoshi (TH47)
(saltpeter), Livhuang (I#i#%) (sulfur), and
Mutan (RiR) (charcoal) develop?

In the later years of the Song Dynasty,
there are descriptions of Baozhu,
Baozhang, and Yanhuo (%K or fH:A) (fire-
works) or Huahuo (f£:k]) (also fireworks)
in the original classical books. The name
of Yanhuo may be seen in the earlier books
of the Sui and the Tang Dynasties; howev-
er, in these eras it refers to the smoke of
bonfires or of Zao (fii) (kitchen fires) in
individual homes. After the Song Dynas-
ty, Yanhuo sometimes had the same mean-
ing as fireworks.

In the Qing Dynasty (F{X), Baozhang
U#GL) is reported with the name Baozhu
in the Tongsubian® (@E{&#FE) (-1788) by
Zhai Hao () (-1788): “The people of
later eras made a rolled paper, in which
gunpowder was stuffed, and this was
called Baozhu. This fact is not mentioned
before the Song Dynasty. These games
were at first played with in the Song Dy-
nasty.” When was Baozhu merely pop-
ping bamboo and when was this replaced
by paper rolls of explosive gunpowder?

Bamboo does not grow wild north of the
Huai River®™ (#f]), also known as
Huaishui (#£7K), in China. So, north of
the Huai River, Baozhu or Baozhang were
made from rolled papers instead of
bamboos at that time, and even in areas
where bamboo grows, Baozhu or Baozhang
were made from rolled papers instead of
bamboo in later times.



Fireworks of Shooting Star were made
of paper in the Ming Dynasty, according to
the Shuyuanzaji® FEIMEEC) (-1499) by
Lu Rong (PEZ) (1436-1499) :

During the years of Yongle (k%)
(1403-1424) and Xuande [E{) (1426-
1435), a festive float for festivals used
old paper to spare costs, and after that
its customs changed, and it did not
use old paper.

During the era of Chenghua [(%AL)
(1465-1478), Liuxing (i#i/2) (Shooting
Star) and Baozhang were made of ex-
pensive high-quality paper, so the
cost of making fireworks was very
high.

As for making Baozhang and fireworks
with paper, there are several descriptions:

(1) Zhipao [FKId) (paper pao) was re-
portedly played with by children, in the
Zazuanlu® (HEEEE) (-ca. 1154) by Wang
Zhi (8] (-ca. 1154).

(2) “Nowadays people make a Baozhu
using rolling papers, and this is called

Paozhang  [(hdf&E)” is stated in the
Yuelingguangyi® (H5LA3) (1602), by

Feng Yingjing (UBIEED in the Ming Dynas-
ty.

(3) In the Tongsubian (1788) “Baozhu
and Baozhang were made of paper.”

(4) “In the later days, people make this
instrument by using rolled paper, and
insert saltpeter and sulfur in it.” Reports
the Shiwuyuanhui® (FEYEL) (1796).

(5) In the Qingjialu,"® the description
“Baozhang Opening the Gate on New
Year's Morning” says “In the district of
Jiangsusheng ({L#£#4), sulfur is packed in
a paper and this is called Baozhang.”

(6) In the Qingbaileichao®™ [H5FIKH#D)
(1917) regarding Baozhu, it is written “In
the later days gunpowder is packed in
paper, and when one explodes it, the gun-
powder makes a great noise. This is called
Baozhu.” And as for the Yanhuo: “Many
kinds of figures are made from many
devices using paper. It is supposed that
this is the explanation for frame fire-
works.”

For military firearms:

(1) The Song army used Pilipao [(F¥iié
f) at the battle of Caishi (%) (1161),
and according to the Chengzhaul“””) [J;k
) (1208) by Yang Wanli (#5)7H),
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these firearms were composed of paper.

(2) Lihuogiang (Z4K¥8) or Lihuaqiang

(FiFEkE) (1211-1231) used by Li Quan®™
(%14) were made of rolled papers filled
with gunpowder according to the
Jingguoxiongliie®™ (FREMENE) (1525) by
Zheng Dayu (EARAR).

(3) According to the Jinshi®® [(4:4)
(the History of Jin) (1344) written by Tuo
Tuo i), Jin's army used Huogiang (‘K
fA) (Fire-lance) made by rolling papers
and attaching them to lances at the battle
of Guide Umf¥) (1232).

It is clear that the Baozhu, Baozhang, and
firearms such as Huogiang (KK (fire-
lance) were made of paper in later times.
The reason why is that paper tubes are
much lighter than bamboo tubes, are very
convenient to carry, and are capable of
repeated use because the rice pasts or lac-
quer used to form the paper tubes made
them sturdy enough to be used several
times.

Early reports of gunpowder use can be
found:

(1) “It is only saltpeter that is able to
launch fireworks such as Roman candles "

""""" (1116)
by Kou Zongshi [G&Ed8a).

(2) Meng Yuanlao (iG] (ca. 1090-ca.
1150) resided from 1102 to 1125 in Bianjing
(7F#1), the capital of the Northern Song
Dynasty, which today is Kaifeng (BHE!).
During the Jin (4:) army’s invasion of the
Song in the years 1126 and 1127, he and
others were chased away to live in the
areas south of the Yangzi River (5111),
where he recollected his earlier life and
wrote the book Dongjingmenghualu™
(BETiZ8ERE)  (1147). In that book, he
writes about the Baozhu, Baozhang, and
Yanhuo of pre-exile years:

The Emperor goes up to the special
seat of the Baojinlou [FEHHE) and
watches the dramas played by each
unit of the army---Suddenly, a terrible
noise like thunder sounds in the room.
This is called Baozhang. After the
player who has a foreign shield leaves
the stage, many Yanhuo were set off.
A man with a mask with the long
fangs of a wolf and disheveled hair
like a demon appears on the stage
spewing smoke from his mouth---



He goes around the stage several
times and sometimes vomits smoke
towards the ground, and the Baozhang
sounds once again‘-* After the
Baozhang sounds in the room again,
there appears a demon named
Zhongkui (#EJE), who wears a long-
beard-mask, a green coat, and boots
and has a bamboo piece-*

Afterward, the Baozhang sounds in
the room, and again Yanhuo were set
off. Then the faces of the actors
cannot clearly be recognized by the
audience. However, there are seven
persons on the stage:-- Again, sud-
denly sounds Baozhang, and Yanhuo
are set off--+ After the Baozhang
sounds, the players on the stage retire
and the curtain falls.

Because this Baozhang sounded just like
thunder, it is supposed that gunpowder
was filled into a bomboo tube. It is like
the sound of throwing sections of
bamboos into a bonfire; however, the
sound is much louder in the room than in
the open field and because of the gunpow-
der in it. As for the Yanhuo, there is a
vomiting of smoke from the actor’s mouth
and other Yanhuo, which made so much
smoke, that one could not distinguish the
actors from one another, so it is supposed
it was just like the Yanhuo in the Southern
Song Dynasty, discussed later. These
Baozhang and Yanhuo were believed to
have both used gunpowder.

A part of the aforementioned Dong-
jingmenghualu was translated in 1947 by
Professor Wang Ling™” (F#5) and quoted
in the Nihongeino no Genryu™ [HZAZEfE
D) by Kazue Hama (e—7#).

In the Dongjingmenghualu’s™ “A New
Year’s Eve,” this is written: “This night in
the court of the Emperor sounds the
Baozhu, and people cry out ‘hurrah’
loudly.” This supposedly was gunpowder-
filled Baozhu because Baozhang existed at
that time.

(3) In the Xihuyoulanzhiyu™ (PH7ij#
AR (1584), by Tian Rucheng (FH#EK),
fireworks Aobaosanshihe (EIE=-E) in
the year 1151, which translates as “30
boxes of Aobao.” The structure of this
Aobao cannot be known exactly, but it is
probably of the same construction as the
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Fig.4 The picture of Huozhuan (KH#).

According to the Book Wubeizhi (i
fifids) (1621).

Huozhuan (K1) (Fig. 4) written about in
the Wubeizhi™ (B{fi&) (1621).

(4) Yanhuo (%K) (fireworks) suppos-
edly used gunpowder as written in the
“Zazuanlu” (HEELEE) (-ca. 1154), by Wang
Zhi [1§%8) (-ca.1154) of “Love and Fear of
Children” “Children watch the playing
and children play with Zhipao UGifkia).”
This Zhipao was supposedly made as
follows: one end of the rolling paper is
tightly closed, and into the other end gun-
powder is filled, that is, this Zikpao is a toy
for children similar to today’s Roman
candle.

The first recorded use of gunpowder in
Baozhu, Baozhang and Yanhuo, seems to be
in the Dongjingmenghualu (1147). This
reference was to a time in Meng Yuanlao’s
life (1102-1132) and it nearly the same time
from that of the record of the Bencaoyanyi
(1116), that is, these descriptions are of a
period around 1100 AD and are thus the
oldest known records.



When gunpowder was invented and
used practically, first in firearms, or in
Baozhu, Baozhang, or Yanhuo, is not exact-
ly known. Concerning the firearms con-
taining gunpowder, when where, and how
were they used? The first record is not
clearly known; however, description will
suggest it.

When Li Heng (Zf#) invaded Deanfu
(f8ZZHF) (-1132), that is, Anluxian Prefec-
ture (Z[EE) in the Hubei Province (L
#H) of today, Chen Gui ([##) (1072-1132)
defended this castle by use of Huogiang
(K#8) (fire-lances), which used Huopaoyao
(kHa#k)  (supposedly gunpowder). The
exact circumstances are known precisely
from the Shouchenglu™ (5Pt (1140)
written by Chen Gui ([#l) himself, and
from the Sanzhaobeimenghuibien™ (=
G LAY (1196), written by Xu Mengshen
(IR%E3E)  (1126-1207), as well as the
Jianyanyilaixinianyaolu™ (% 4 Dl 3 &
FEFEEE) (1210), written by Li Xinzhuan (25
IIMz) (1166-1243). Nearly the same de-
scription is recorded in the aforemen-
tioned Songshi™ (5R51) (History of Song)
(1345) written by Tuo Tuo (i) (1314-
1355), and the Nansongshu®” [*Fpk’%]
(History of Southern Song) (ca. 1650) writ-
ten by Qianshisheng ($i1-F) (-1668) in the
Ming Dynasty (%),

To know the construction of the first
fire-lance, it is important to know Chen
Gui's record as well as later forms of it,
that is, its use by an army captain named
Li Quan (B44) who used Lihuogiang (Fik
&) therewith got many victories. Li
Quan (314) made Lihuogiang (B ki8],
also know as Lihuagiang®™ (FLEFE) and
used it from 1211 to 1231. The book Jing-
guoxiongliie®® (FXEHENS) (1525) written
by Zheng Dayu (BBKHB) during the Ming
Dynasty will suggest it.

It is supposed these Huogiang [XKIg)
(fire-lances) were made according to Shou-
chenglu (5Fi#%) and Jingguoxiongliie as
follows:

A long bamboo tube about 4-6 meters
long and 3-4cm in diameter is
emptied up to the 3rd or 4th bamboo
knot, and the barrel end of the tube is
then filled with Huopaoyao (the sup-
posed gunpowder), and a fuse is
attached that can be lit at any

(51)

moment. To avoid spilling, the
powder is covered by paper. Fur-
thermore, a spear or sickle is attached
at the end where the gunpowder is
located.

When an army meets an enemy in
battle, at the time of hand-to-hand
combat they light the fuse, and the
ignited powder burns the enemy.
After combustion ceases, the empty
fire-lance is usable as a regular lance.

(A more detailed discussion of this
Huogiang (K#8) (Fire-lance) will appear in
a later paper.)

Occurrences such as those described
above are not always correctly depicted in
the classical books about events and oc-
currences that took place in ancient China.
Furthermore, not all the books containing
these records still exist. However, the fol-
lowing are believed to be the correct facts:

(1) To throw sections of bamboo into a
bonfire was a technique used until about
1200 AD.

(2) This burning bamboo developed
into Baozhu UZNT), Baozhang UE{L), and
Yanhuo [f8%:X], all of which used gunpow-
der before 1200 AD.

(3) The combustible material, written
of as Huoyao in Wujingzongyao (A

3], which was composed of saltpeter,
sulfur, and vegetable oil, must have later
developed into gunpowder, which is com-
posed of saltpeter, sulfur, and charcoal.

(4) Itissupposed that at the time of ca.
1100, when the Bencaoyanyi (AKELfi738)
(1116) was written, gunpowder was made
by using saltpeter, sulfur, and charcoal,
and fireworks were also made in that way.

(5) Baozhang, Yanhuo and Baozhu, writ-
ten of in the Dongjingmenghualu (5
IEFE) (1147), reporting an event between
1102-1125, supposedly used gunpowder.

(6) There is a record of Aobaosanshihe
(#tE=-1%) in the year 1151 in the book
Xihuyoulanzhiyu (PEIEEESR) (1584).

(7) Thereis a writing of Zhipao [‘fﬁwﬂ
which is supposedly children’s fireworks,
contained in the book Zazuanlu (HE%L55)
(-ca. 1154).

Furthermore, for Zhipao [#&fd) (-ca.
1154), and Huoguan ([Ki) (-1189), which
will be discussed at another time, and as
for the fire-lance (-1132) used by Chen Gui



(FH), as well as Likhuogiang (BIKIE)
made by Li Quan (F14:) used during the
years from 1211 to 1231, and Tiehuopao (8%
) (1221), Zhentianlei (GERE) (1231),
Feihuogiang (FR:X#8) (1231) and Huogiang
(‘k#8) (1221) used by Jin's army (&), all
must have contained gunpowder.

(8) Huogiang [Kkg) (fire-lance) (-1132)

used Huopaoyao by Chen Gui [[HH)
supposedly used gunpowder.
That is, in China Baozhu UET),

Baozhang (&) and Yanhuo (HE:K) for
leisure use was made about 1100 AD, and
at just the same time Huogiang (‘K#g8) for
military use was developed.

It is impossible to determine exactly the
first use of gunpowder in China, however,

(1) There is a record “It is only saltpe-
ter that is able to launch Yanhuo (k)
(fireworks)” in the book Bencaoyanyi (A
Bi738), (1116) written by Kou Zongshi (&

(2) There are descriptions of Baozhu
(B4, Baozhang UREL) and Yanhuo (8K
or #’k), which has the meaning of
Huahuo ({t:X) (fireworks today) in the
book Dongjingmenghualu [BEEiZ5%EEE)
(1147), written by Meng Yuanlao (FiicE)
(ca. 1090-ca. 1150), who writes about his

life during the years of 1102-1125 in
Bianjing (7F5L).
(3) There are also fire-lance (-1132)

used by Chen Gui (PR} (1072-1141).

There is no record or papers that de-
scribe when, where, and how it was first
made; however, these Baozhu UE7T),
Baozhang UR(L), Yanhuo UK or fHX),
Huogiang [K#8), and Huoguan (K4,
Tiehuopao ($k:kHa), and Zhentianlei GER
5], (which will be discussed in future re-
search) must have contained gunpowder;
otherwise, an alternative explosive sub-
stance would have been recorded.

Therefore it is considered® that the in-
vention of gunpowder and its practical
use begins ca. 1100, that is, at the begin-
ning of the 12th century, in China.

The beginning of the use of the gunpow-
der in other countries began after the 13th
century.

1) In Germany, it started at the begin-
ning of the 13th century.

2) In Islamic counties, it began in the
middle of the 13th century.®
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3) In England, it began in the middle of
the 13th century.

4) In Italy, the first fireworks in Europe
were launched in the late 13th century.

5) In India, it began at the end of the
13th century.

It is supposed that the knowledge of
gunpowder was transmitted from China
to these countries. These are discussed
on other occasions in other papers ; how-
ever, these facts show that gunpowder
was first made in China.

Thus the invention of gunpowder and
its practical use were completed about
1100 AD. However, it is unfortunate that
this record is not found in the present
classical books and papers. We can theo-
rize :

(1) Theinvention of gunpowder and its
practical use was done by the technicians,
but was not known to the literature spe-
cialists, such as historians.

(2) The invention was known, but a
record of the process was not known to
the literature specialists or the historians.

(3) It happens that even if the histori-
ans knew the fact, they did not record it
because they did not consider it impor-
tant.

(4) This record might have been pre-
sented and kept once, but it must have
been lost by accident, such as the distur-
bances of war.

(6) This record may have been pre-
sented in the classical books, but it has not
yvet been discovered today.

As stated previously, it is possible to
know the correct structure and usage of
Huogiang ([K}8) (fire-lance). It happens
that Chen Gui ([4f) is the supreme com-
mander and a distinguished literature spe-
cialist, and he happens to write about the
Huoqiang.

As described previously, the Huoyao [’k
3] (fire medicine or gunpowder) (which
means also the gunpowder of today) writ-
ten about in the Wujingzongyao (It#%#e
%) is merely a burning combustible
agent. However, there is no description
regarding the gunpowder in Zhipao ({EhH)
(Paper Pao) written of by Wang Zhi (F
#2), of the fire-lances made by Chen Gui,
or of the Huoguan (‘Kili) (firepot), which
will be described at another time. It is



very important to judge whether there is
gunpowder or not in those instruments
from the standpoint of objectivity and to
draw a conclusion.

In the era of the Southern Song Dynasty,
after the war of Caishi [3%f5) (1161), the
Dynasty stabilized its political situation
and prospered. How were these Baozhu,
Baozhang, and Yanhuo (J#:K) used in this
era, and how did they change and devel-
op? It will be discussed in a future paper.

III. SUMMARY AND CONCLUSION

‘Baozhu’ during the early years of the
Song Dynasty was popping bamboo ex-
ploded in bonfires. This can be known
from the Chinese classics that were
mentioned in this paper.

Many traditional events from the Later
Han Dynasty (1%#£%) connected with the
superstition of banishing evil spirits in the
early morning of each New Year included
exploding bamboo in a bonfire in gardens,
and sometimes at local gatherings.

At the beginning of the Song Dynasty
there were firearms resembling fireworks,
and it can be supposed that the knowledge
of the fire-lance, for example, must have
been helpful for the development of plea-
sure fireworks. To solve the question of
when fireworks employing gunpowder
appeared, it is necessary to consult origi-
nal records, not only in China, but also all
over the world, e.g, Germany, Arabic
countries, England, Italy, and India. By
plotting the known occurences of explo-
sions of gunpowder-filled fireworks or the
use of firearms by places and times, a pre-
cise map characterizing the history of
gunpowder development can be com-
pleted.

By doing the above, we have come to
the objective conclusion that gunpowder
was invented at the beginning of the 12th
century, that is, ca. 1100 AD in China, not
earlier, and after that, gunpowder was
disseminated to other countries.

It is important to note that even if an
explosive material was written as Huoyao
(k#) (gunpowder) in the classical works,
if the components do not include saltpeter,
sulfur, and charcoal and the mixture was
not explosive, it was not gunpowder. Es-
pecially, when the components are not
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described, it is important to judge ob-
jectively if gunpowder was used, accord-
ing to the specific situation. In some
cases of firearms or even pleasure fire-
works, it can be supposed that explosive
gunpowder was used. Thus it is very im-
portant to judge carefully whether gun-
powder as we know it was used in a given
situation or not from an objective stand-
point, as well as from a scientific and
chemical point of view. Only people ac-
customed to using gunpowder can recog-
nize and understand the specific type of
explosion it produces, and how this
occurs.
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The Coriander Story

Masao UcHIBAYASHI*!

(2000 45 10 A 10 H=zH)

BiE, PEPRET Y7 THED Lick Y
DEDLHIBHDHBD->THTL 3. FIHT
DHERFZDRVICELS. AALVDRVTH
%L, ETAN, ThICHIEATL 3 EHAD
I - T, TDEOERTEOBRAT | X 55
EF5MIE-TLED. HEATHIDIAJE
BTAHMTELIICE 1. BFBETH 5.

CofEYIEax v FoT, & )F Corian-
drum sativum, $FE 3 Y 7 ¥ ¥ — corian-
der, MiPERRENIFEME SN D, FEH
DFEAD T A DRPKER TR B
HIE (1949) Wk kS wd 5. [HET GE
J§] Coris ## # & ¥ 4+annon 7 = X H. Fik
o h 2 oy (B OBRHD. #diud
T=RAEDO LD IBEEND B, Sativus FhE
95, 3 FoDOMZBEERNW b HIVEE
Coentro 7 5. |

HLF Y 7T DOREY)IZ koriannon &
MuEhtc, Koris @3 A 4 v DT & T,
COHDEHIBRZMHZ T EMNSDOHET
bb. s, BEHOT=2, ¥) o7&
anison OZJE annon DWW HLB Z Em D
koris +annon—>koriannon & L 7z,

#ic

A
i coriandrum, 77 5 ¥ XiE coriandre %
BT 14 HACICIEEEIZ A D coriander & 75 -
fo. BT, 57 vEED SEEEA - ol RIEGE

ner

* HERERBIAE  Takeda Science Foundation.

( 56 )

collendre 3d ¥, difi3EEE T coliandre &
oTOWhs, TOHIRBEEEICK -7,
BEICa) Ty y-=N1 ATl
5. Hz o7 0 16:3DIC4 25T LD
KT, Thaevr &~ T7k Thig, =
Ty FeoIcUTEH» > | ThiZTT
H3b (2F BT IETOEHFTCHMLOEEN
1o T &),
WERETHE, &% XLV, HiEO
WX, PEIERT 126 FFRICEREPEIE, (HED A
bbb THHZE LA E VI N, 2D
AICTEAP SR LI-EVWS ZETHAD,
41, AEHRNERR O RBE O SEO A
D (\WAIE) BEATH >7DT, Thikt
T, FUBEOEFEZICEZ L&V 53N
Ko TWa, PHlgis o OFERYNICEAZE 15 <
ESEOLBELS 2 ob -7, BETIEE
I, Sk, SRR, SIS Esb BA% £S5 L
TSR I BRL L-oh. K EDFHEH
HotcDIEAS., GHOIFYITH > 12D b
L, o8, hEZEOHZE [ha suil
[hu-swi, ko(go)-swi(su)] (Fdy~/ v 7iE
koswi, goswi DEFEREINTWVWA, fhjf~<
Vv 7 §E gosniz, AR N Y 7 ET (G

kisniz, kus$niz, gi$niz, stniz Tbh 3.

Juso, Yodogawa-ku, Osaka 532-8686.



AARTHEH VLD 5. PHE 930 D
IR (Fngghd) icizEsnTcTuwa.
YAaRECZ (7=v) &L, FEOD 6 HitF
oA HEH) »oo5|HT HECR
L. —&%%2&ZEL00, - Bolg ()
Kb-EbHET S| bbb, APEDAD
R, INARPEZV. HORVLOIET,
SHICHVHORVWAEGTEVS T ETH
3. THUToWT, 1688 FFFIIT O HHTEGR
+5 (AR i [HZER0PEV DI,
YD EREELEL, BLOWIETHE] &
WoTWa, HEAEa=vE42Z0ERIE
i (AXZF) OFDIRLIbDIEAD &
ah3. Ff, bbHTavebunbni.

927 Rt s ok E AT, KiEDIE
C&E=T1, Kk L) IcEp, HARoE0R
Moy 2 Bby, zotuc [EE (7 F,
SAEW, B35 T2k, R (v, #
7, W35 BFH) d B, RHEIEbh TV
5. ThHs 100 HiE ERICH S o ARERZ
¥ (FHEEERED) 113, B3 TwicLZ oA
BARELLY, GRAZIENE] L5, b
5 ZOBRICIE, FORGHIEIES L TH,
EhonTWil EaRLTVS,

ik, hETEEER EHKXOHOE (<
A, L&) FEAME 3 -5 - 252 W
HAEH#ELE Voo [FHBILMICAS 28 S
9] OFIIHFHETH 5.

KHIXEZ R Mpihic c of#A T, %Ki
Ao vy ANck->TkLI] &5, &5
v ¥#E3 koriander Th 5. T AICH DRI
ax v Fald®v b HIVEE coentro & X
TWAZ EICHEWE L, BILVEHTLVADD
teoLicbDTH A . Ko S (HHiR22-
24 4F) 1Tl [FEIZIELEL T 5. BANdH 5. R
B, Bi-TARTS. H0FELD] &L
TWa, BEAMICTZY, EIAHLE
W TV,

T, wmWIEHES DRSS 5 b oAl R
WO EITE D, AZEFEL, T
FICETBEEVH 05, IR BFIL
T, WERMC K - THEYE, WL, HfEshs s
ZZoNb, BREEKRD L) Fo -

(57)

CH, CHh
\
C=CH—CH,— CH,— C — CH=CH,
7 |
CH,
OH

d-V)Fo— (Y7 v FrFo—) OREER

(ay 7y FrFa—) THb. IHFREIL
% bofrfafn7r v - (&) <, 7
tF—bELTIY 2 vy —HOFENTDH
b5, WIS ELTENICHEADTONT
W3 Hs, HETELRESEHT bR,
B E A bz S5,
BEBITFEALRADBEBRITIFELT, D
Bunshohsh-t, flirxd - TETHE
A L&A, iuEBDICELZ TN
to. & T ADMIEOR VAR S ICE -
o, TN oBENICHiAFWTAILE T A,
HEEORWRIEEAE S -1, BETO
FEKERTH B, BETEMMSFEICITEE,
BEOsgglicis 3 A T ke, BHARDK
B, JJtTErE-rHtoa=vogun, K
WEEDEIBEDTH 121255 H.

1k, %, WEFOEMITOVWTIEENR
ARE, FRAR, AREHEICHELV DN
(1998) rh#EREHIL (% 2, H 841 ZM.

Summary

The etymology of coriander starts with
the Greek koriannon, a combination of
koris (a stinking bug) and annon (a fra-
grant anise). In Latin, it was spelt cori-
andrum, and by way of Old French it
came into English as coriander in the 14th
century.

A historical account of Coriandrum sati-
vum mainly Japan is presented. It had
been known as a foodstuff in the 10th
centry, but it disappeared in the next cen-
tury perhaps because of its disagreeable
smell. It was reintroduced by the Portu-
guese in the 18th century as ko-en-do-ro in
Japanese, from the Portuguses word
coentro. The smell of the fresh leaves
should be a product of a mixture of essen-
tial oils including d-linalol or coriandrol.
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Etymology of Ginger

Masao UCHIBAYASHI*!

(2001 43 H 19 HZH)

3 —oy NTHASINEEEENC G T
VTHROODHZ V., vavHbED—D
TH5., A Fahlhd T 85T VTHED
Zingiber officinale ~ a2 v HFHEY) <, B
ginger, K 4 v i&Ingwer, 7 5 ¥ R i&
gingembre TH 5. JFEH A » FOEE (&
v Z %7 1) w b) T sringavera (sringam 4,
SO +vera i, ) EFFEN . BENEDH
PRLIADES B ELTVWE I ENLD
Mo L,

AVE-FT57Yy +iB/—YEE (HE
FEJ#) singavera, singabera 2SHEIFRHIT 1
i E bR s c BlE L, ) v T
ik zingiberis, 7 viE zingiber, gingiber
Elote, htts F vEMSE TS v RE
gingi(m)bre &7 0, 124207 5 v 2
i3 gingembre. 11 iz clicg £
2T AN - THRTWT, HIEEE gingifer (e),
gingiber, HYEEE gingivere & 750, T A
IZhH ginger TH 5. 0 OffHE{Lo i A
HTENB.

N4 v iE Ingwer TERIAE [g] 2% L T
W%, 5 5 viEzingiber, gingiber, @ 7
5 v XiEgingibre, HHAEM F 1 v EE
gingibero, FHEH F 1 v & ingwer, in-
geber 25 ZAIWICH D Ingwer £ 57, K

O HBIEREBE]  Takeda Science Foundation.

( 58)

1 VEOHEE [g] OlEE»Io LV E
TRV, B34 v F 7 48 Gentian @ K A
Vikld Enzian Th b, WFEDHLZWVIEFA Y
EEABORT O 5 v 4B gember T
»H5.

T/, 4 %) 7ikzenzero, A XA VEE
jengibre, H U b HIVFE gengibre TH 3.
FEICB RS A v ForoRRL, B G
(Fav) &EL7 BT (100 A) i
(3% (L) 28 (3H8) ¢CoFERp ] &
b0, ERNDOKIE (F=E) OIFREEN< &
WhbhTWwik, Yavu R FEhLREEDE
(Fa3v) &bFEL BEREK (7 3 D) i,
TTIKEERINTVE EWS, REAR
(), TEMRELTE (&) L4 5.

HARTY 2 v AESDE, hEOLEEA
BET [vavay] ERAKEICLES
Lu., 3B RMEEANEIC T8, 1,
W, FinE (B ok D05 b EMEET B0
EHSEW] bbb, TOBEMNELWET
5L, va v NEYEFT TIchE» SRR L
TVl &It (HAIIEHELLW). 8
id, RFFRoOXFEICABmOEAR SN B
sV,

ARER% (918) ICHEEOFNE % [ AXLTYiR
ZINFE]l (KMo iFLhrd) &b b, hEDE

Juso, Yodogawa-ku, Osaka 532-8686.



(VL) DEDNANTHIT, SONYAIER
HoBH Yy awThB, L (931-938)

bEEONMZE 7L/ v Y] &35,
v ¥ 3 U3 Zanthoxyum piperitum. ¥ =
IHEHLYF /NI HY, THATHIE
buwbhfe, BRCAILbYawHENYH
DM OERICHbNS. NYH T E NS
TYavuhz3dlEbdhs,
RIARITIL B DY, BRIk, HE D5
WKL TLIEFAlEVDbNIbDTH .
dEEE (o PRI © [A 543 LA
KT HEHFICHA Lk (o
) Ol bhirshl BHTLIk
FL1T, TONYHINYF Y ay (LD
Th 5.

Y a3 U HDERDOTFKNITY vy o —
L, ZOlKE Y a v A —LTH 5.

CH,CH, CO-R

OCH,
OH

gingerol R=-CH,CHOH-(CH,), CH;

R=-CH=CH-(CH,), CH;

ohl, 4F)20FicbiE, 1814
DO DBEETY v Vv —T Ly KL
INEDEEZLIctEDEDD r—+, 7 v
F—AH-THLHITEAELAILTY
19 HHEFE T AETERATH -2, VE
T3 gingerbread |3, 2 A IC&BiEEDEH
bx L TWil Ens, UhUhoLy, R
HIFELOYEV S BRI ->TLE -
f:.

EE B G L AW, 5 7 vEE gingiber
(vavu#) +-atum (DFYEEL -7 16
gingibratum 73, L7y a v HAEERL
7. W75 v REE
m» oS o & i B
gyngebrede Td » 2. HE D ¥ 5 7 v
-bras, -brede M7 — &, 7 v F —OEEN L
bread (“¥v) KKZEEL, HE v I 7N 1-
AT A &ETY 3w ginger b

shogaol

—-.

& gingembras, gingembrat

=h
BI=]

(¥ gingebras,

(59)

TWas Z EAITL .

ginger-bread & 735 - 72,
* o v iEE

% pain d’épices 75 & (3953
fM‘AEXun CTELL,

Iy Ve —TbHI—DILHE DNy
—VTHD, T—Iale &I NIE
T a— WD REIREITH B, VY —
E—blEkET, THT—VREETHWV.,
2L, THODHNY a9 ADEMENE D
Thb AFVIETRY VY Yy —T—Ib
Y v Yy —E— I gemberbier T&
5.

INTHETD
K 4 v §E Pfeffer-
peperkoek, 735 VR
BEOXHTHFEED

kuchen,

Yy —T

2 & Xk

1) C.T. Onions: The Oxford Dictionary of
English Etymology, Oxford (1994).

2) C.T.Onions : The Shorter Oxford English
Dictionary, Oxford (1974).

3) F. Kluge : Etymologisches Worterbuch
der deutschen Sprache, Walter de Gruy-
ter, Berlin (1989).

4) E. Gamillscheg: Etymologisches Wort-
erbuch der franzosischen Sprache, Heidel-
berg (1928).

5) I.H. Evans : Dictionary of Phrase & Fable,
Cassell, London (1989).

6) SRk i, fth o GRS, S,
S (199D).

7) R KRR - G TSRS B AR S,
JebfiE, AT (1989).

8) _LimFaE T i« rpEEREIL, VAR,
T (1988).

9) FOCEF (100 & 5).

10) =ERE - 3 - BEEAE G .

1D g - o - whsERAE

12) AEFI% (918).

13) fn&th (931-38).

14) & 2. ZKI%J‘%’{X H (1596).

15) REHIRGHF « Seankieal, WFotetliil, SR
(1978).

16) AbARTPUEGESE T —ABORY), RE, KK

(1985).



Summary

The English term ginger originates from
Sanskrit sringavera (sringam =horn-+vera
=body), which was transformed to Latin
gingiber and to Old French gingibre, which
resulted in ginger in English. The

(60)

German Ingwer was drived from the same
origin, but lost its front sound. The Chi-
nese and Japanese terms for ginger are
briefly discussed. And the etymology of
the related words gingerbread and ginger
ale are also mentioned.
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The Invisible Hand of God, Visible in the History of Chemotherapy

Tatsuo Koke*!

(2000 £ 11 H 20 HEZHD

T U &I

—EDRFITH L THEREMA 5 2 &3,
LR OME TR OEELSERDO—DEFH
ZoN5b, [Ahd > t-0h] b5\ [l
ZTOMW-Tcoh] &b, [ZNNE5HD
FrICES>TEIVWHIERBH LD ] 5
WiE (A RS EICVWBEDN] &V EERY
B, FEROERIcB W CIERICEERBIAZ D
TH5b.

AR & B THEEDOFES IV 5 5 e 5 o
MR O b2k ) i, [/9x Y — VBFSERr
ERNVT 7 I VORR] EWHIHENH B, £
Ticid T e EM ot 7 5 v 2 (0%
2 —=IWR) ERA4y (29 F&F) &0
M OMAEYROBENE WL, MBIl T
BEA Y s B -1 L LISEEEFE
LEztliFo 7 5 v 2 0iE & B3 TRV
Mot EVWHIERBE -2, —fKTH 0o
TR OWA WAL H > 1cDIEAHI ). T
BICOWT b - T T, £33k
BEOFBOKIEE L7 7 FIFAFEEHIZ O WL
T—lY DL Y 2—%3A, [TRHIEFED
HE | OfHRIcESABE oD, TOHL
BV LDDAREICOWTEET B, 1
ZOEWA VWA HFIC & D X S I

T EARRER

(61)

ooy, EWVWoso I EITOVWT O A
ks, T L TCHHOEESMFTICED LSS
BERER > TWA D0, 4 HOEHERFRZE
EHMABRED, ITOVTHEELIL,

S A NILEBDIR

WRIEMAEYNCE T 2RIV, Wb ww BT
EEORESICE, 7592 EFAMVIT2250D
REBFENDEDH B EvbE, 752D
WA« X2 by — b, BRI & AR
HEPNc L > TR B3 E%IFHL, £ H
RFEHB A ST L., EREHEE 0 IEHE &
Hots, FRFET 7 F visETcdhoN B,
FAvyDa~)ubh -3y RF7 =Y vgukhic
Ko THIE A4 5 T LT & b i 2R
Leduboicl, MEPa L IEOFRER
R L, v ) v oRIElE & T b
onb. fidEic MEMPREDHK] <
HHEBEOEMNE LTIy FDIFEAEWVWS B
DEFENE L, T AHIE 0 B2 e L 7c.

NRZ by —b 3y kb, & BITHERBE
YncHzZzmS 7o, =D/ R by —id, T
EOERIEE] W EZERE -2 &
i3, FEmES B wamricxtd 2HkEkTH D,
TYZMTFLRICHT AP TbD o7, L
ML, HEOHELTRY -y BiTHT 5

The Japanese Society for History of Pharmacy.



Pk cdh 7. bRRAICY —E vy BIE A Y
ATHY, ERILFEERMNT, (LFOEY
FADILHERATEBD, N2 by — I
SIHMWERBEETHSL, TD)—Evt
s, FEEIL EOEYIAERA-T, [594 v D
&k, BV YOk ERIITFE <A VI
H B SADKEOHEIGOETIC LS b D
12, LE-TwaFHoEL P LERBL TV
5. COLIBOREGHERTH -7 —

By I A3k TH -7, HAEZ O
EEERE 1, [ARHCIRD A 5 _&E SN0
Tbdb b, FIFORREIEIC, BLofEL
B Ltk TS hT & k.

gD 3 v R iE MY &K o KRB
%] %%, 39+ 3FAKEbDEIEL
1os, T 2T IR D RN ZEK T
=B LIEBDND 5.

Co2oDEMOEICEEED S DA DH
5. TNDBRFEORADIFEERTH S, —
ANFEDICREL /FEHEERETH -7, T
oIz s SiIEREMohoERR, S5
I T ov b OEEER & SRV D AL
SN5bDTH .

INZ by — VDB Y — €y b DIUTHRTE
N L 15 - Th S 1d, BIFEE 7 B I3 RE
AIEFE RIS H T, BE O W) & B
FETHOTH S, MfTohTbIEHICHE
Z, ZIWWHEAEEZ OERKOFEETSH
ZELEVDY, ThiE, BEEEVI D
DOEFEHEEH > TV BB AICE > Tid, D
LEFICE LS. 39 &iF, VRN
ot L TREWEEWAE O ZTE WIS, (o] 25K
FEETANICOVT, T v sDOHEBIFAZE
BHEVWSDORH 5.

EEE#Z -S4 /N )bDIL—y

RIEE O BEDOERMSABICED S icd
i, YA by —LOBETHD, TIOHKRIE
DAL L CHE—D &R ZTbDTh S
EDMEEMREONIDIE, v FOBETH
ZE0VWHY gy xDFANE, ST YR
Py —VEMTET AEREN STcb I TH
b, ZZTANE, BLWOMRARZE -1

(62)

LIt E, ETANTHS. hal
DRIEEDO—FTFHD & 573
%, )

HE ORE HEEMz—1Y tféijs’ el
EOLHIBHEEL TV B, 18824 /¢ 2
bo =AY o — T CIRIE PR EERE O i
IR LI, [N2F 0 =D T 7 F v ido
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Summary

During World War II, a rumor reached
the United States and the United Kingdom
that the Germans were successfully using
an adrenal hormone product to protect
Luftwaffe pilots from the adverse effects
of high altitudes. The product was said
to be obtained from adrenal glands collect-
ed in a huge amount in Argentina and
transported by U-boats to Germany.

The U.S. and the U.K. exerted their war
efforts by setting up urgent research pro-
jects to produce similar products. The
war ended in 1945, however, before the
goal was achieved. The German rumor
turned out to be groundless.

Cortisone acquired fame in 1949 as “a
miracle drug” for the relief of rheumatic
pain. Its therapeutic discovery was an
outcome of the untenable assumption that

(7))

rheumatoid arthritis patients must have
suffered from adrenal insufficiency and
hormone deficiency.

The war efforts have led to successful
syntheses of cortisone after the war, and
its industrial production has reduced its
cost drastically from $200.00 per gram in
1949 to $10.00 in 1951.

To overcome the cumbersome synthetic
routes for cortisone, natural product
sources were sought as possible starting
materials, but without much success.

A microbiological transformation of
steroidal compounds was developed in
1952 to introduce an oxygen function into
the molecular position 11 by a microor-
ganism found at a window of a laboratory.

The fermentation process required pro-
gesterone which found its timely supply
in Mexico. The cost of progesterone
went down from $2.00 per gram to $0.15
and that of cortisone further from $10.00
to $3.50 in 1955.

An ample supply of cortisone at an
affordable price was admirably achieved
by the combination of progesterone
derived from diosgenin of the Mexican
yam and a microbiological oxidation proc-
ess developed by a chance discovery of
suitable organisms. The former is
attributed to R.E.Marker and the latter to
D.H. Peterson.
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A 7 M ¥ % common nutmeg, Banda
nutmeg, HEZFAGE G W H o
vwy) THEH. ENy WREGEE W1z
AL IR DR BDFEK % # — X mace
LRSS (R ZFRV IR, Ay A7
nutmeg TH 5. *—ZADSFMMHELS <,
FricB®Es N 16-17 Hidic A F ) 204
SVETI, FYATIOEZRED A -2
& icHMcmIcEH Lo v, il
DR DEBYITH B LEShTOicT &
ZRLTWVWS,

=7 Xy DFDRSY R THA S AR
WS ETE M S fERIc b I S b, W
BEAERIYRFUVBOT) €54 FTH

3. KEZFKETAON DR (—9%)
D 60-80% FT N VEH d-H VT v, d-
ExY, FaRVFY), 6% 3TV — IV
Fs=4—, VYFao—Ji, KILxA—I,
FERA =), 4% IV AT 4 VY VIEE%E

Eiis)
i3S

N

~

(77)

0. AV 7= vORDHBERKIOLS TH
5.

FYAIBEAICHONcDEI YRS v
F ) =7 (425 T =) OILEEIC 540
FELbd 75 TEANA Y FEBRTED
JiolcbDT, ThEXN=ZRDEHALLL®
ICOADl., Y27y bT
jati-phala EFEAZZ. TAIKHBA Y KRV T
T, B FiT M. argentea DFE+ % pala /¥ 5
CIETF, $EAE, IR, BEFCHOVTWVE. T
I TEADLYIM S A —ZbHONTEY
bunga pala >+ * 7 DfLEFEFEN T W7z,
HIZE (3 bunapala T 5.

KRB ) L T~ = 2 EHIFER
L, BbHN, RS UDFHEREE ST,
5 7 Vi nux muscus, fiiE noz-moscada,
PE3E nuez moscada TIN5 (3 [BFEDE D
DFTBERDE] EWHTETHDE, H75v
Z #14 nois mug(u)ede, nois musguete (IR
TvIa -
V= v EE nois mugue H HHFEIC A - T 13,
14 4212 13 nutemug(g)e, notemug(g)e, 15
t #2 1T notmyg, = L TI16 2 ic &
notemeg, nutmeg & 75 - 7z,

S5 ViEENRT B E, F vy ORD%E)
Lazs 2 (B3E) ThA. SiiiEEOE
DICIZE LA TEEL YO AN OEEN
Hici#hrss (EOEL 3L 20 v EFHEH
5ﬁ$w@®77m54ﬁfﬁa
T, nut & meg OEFICIEAIAATH B,

Nut: 1 v F 3 — D-y/\fﬁum gneu-,
*kneu- IZFE L, [k] OFEREN>WVWTSF v
FETC nuce, nux, Fico [d/t] OBEEHENLOV
THIV= YHEE *knut- 78 -7, [/h&Ew
BR, NS EJAKRGD] OEKTH - 1z,
V= VRIS EEE hnutu, HE KA VEE
(h)nuz, UL N A > EE note 2> 5 (3&) nut,
() Nuss, () noot, neut & 75 - 72, ¥AE
2 [k] 5 [h(x)] 2 ThELTWA, 7
425 FEEREB knot TH B, i, B
BEBLTTAINS v FiEcenu, 7 — Vi
cno, v x —JUXEE cneuen b 5.

Meg : Musk (B%7&) O HFEY)H 1S 1398

I —0 sV

7 5 v ZXiE noix muscade),

- -
-



. HRoIGERA v N AR (B %,

ETBbhihsgEP OIS
EMSH A7)y bk Tmuska EFEA K
(M v Fa—oy HiE *mus & X 3ITH/
BHaxr-o5F7b0, FEmouse NV B % X
). v 7 AlF T DFE%R mushk &V HTE
TEAL, Z0h 5+ ) v38 moschos, 57
viEmuscus EH ot ORI DE (8B
) %, BEEPECHEONEY v I T Vh
Moschus moschiferus O HEDENR1 S D4y
wThrEEES LTHW . L, 5B
FREOZN, S5 TIREL, REHIcH %
RO ENEbDTH D, T DEMEA
KREEEZLTVWEEVWS T ETHh- A
5. 7 VENSGET I v A muse, Fff
YR musk & 75 - 7.

Mace : 1 ¥ Fi» 5EPE L 72RO IFEINEL
oY oR 7T, ¥ Y ¥ 7 §Emakir,
makeir, 77 Yi& macir LWV bDYH -
7o (EYIRIAH). =7 X7 ORFER NI &
REsh<T, 7v7v-355 v Q3
macis, 7 7 7 v i (14 t#2) macis &
iz, Thno3EEE (14 tHid) macis &75-
1208, TNREEIETHEEALNT, Fil
< BB mace 23S 17z,

Myristica : C DEZOHKE, F) 7
# myron (B0 h, FED T -istikos (D &
9 18) A5 W\ T myristikos, & @

> - =

myristike 72 5 5 7 ~i& myristica &£ 75 - 72
bDTH 5.
BREIBNLTCRKE—DHIF LS. T4
VADIRT 47y MNEBIRTF Y 2 7N
EFESs, CotHIORGABAKEID =7 X7 %
K2 > TR DT EVWHEEML S X T
W3, 2, ThidyvyF-—oflEIkRcE
FTWBIEDLBLELTHERFICRE->T
W5, JEED wooden nutmeg (CREID +
A7), BRENPTOVANRFIANS 2K
EMES dDE WS, HFEICFMicd
nutmeg DO FEN L SADH B, PlIRL
TB I D
nutmeg-butter,

mutmeg-apple, nutmeg-bird,
nutmeg-flower, nutmeg

geranium, nutmeg hickory, nutmeg liver,

(78)

nutmeg melon, nutmeg o0il, nutmeg
pigeon, nutmeg shell, nutmeg-wood 75 & T
5.
HEAZ=I X027, st A0 5
Hlo T, Mg cichEEALLLR, €
Wy DRSO o ERZ5 %17 > Tofe. 144
T BERT E WS AWIH, CoEL Y A
CCER) ITA - FofrfTic TRREIR] 2% -
TW3, WHEALDRLIBIT=7 X7 %2F
LTV, =2 X7 @3AETRFEER &3
Htd-T, BRAFEHELTTEE,-
fo. Lo CTHREBEFED L S ITKELIF
1o 1o GERA Eic> W Tk Mhakk
] 22). AEEIRZ RO EREDELE.
GREOZTHIT Y a v AR OETREApinia
katsumada, HSi4Amomum cardamo-
mum, /\5L5t4Elettaria cardamomum D3 &
5.
HAANCIE=2 X7, +2* 7315 CALE
WHDTIRIEW, BEHIEDRESE LTHL A
SHIAZI N, FHOL SN TOIITEVIZ VA,
TN DOH@EBH BT H1sh - 1. WA
BERE L THHD D TH - 725, HAA
DAREFEICEEDE L -k, ME=FXNE
AT Kb [F 5 v FhoDfiik] &4 51
JTH 5. 1848 FEICRIFICERED BRIk L 7
LanTwan, Lk, brETRERSN
5 L3t BEBLKWL, HEEZ Y Y
X7 EVHN, TOYVVIZHOMELTH .
FYATEEICE, FELDLLVHDONH
b5, FIUX, BThHhb. bLAAELBIHD
T, 7899 XE N+ Zizyphus jujuba T,
o/ THIFE (52%) T, TOIFLHM
BT, MIBIRA->TE I P FEEHIHM:
Lo THMT ) EE K. HKEE
jujube ® M F &, F Y ¥ 7 i zizuphon
(zizuchos & W 5 K 0 H ), E0
zizyphum 7> & 0 = ¥~ 2 3E zizipus, zizupus.
I N5 *zizubo, *zuzubo 22T, z 281
M - Tjujuba, jujube (14 H#d) & 75 -
7.
bH)—OEHENIZDRFYX L, B
FTdbb. ¥ F Phoenix dactylifera, HiE

e

7 TV



date palm, date (7 =2 DFhERFOLE L
IR DD, DRI I @k -72F5T
H5B). TOWEPNITHNST 7 ) HDET,
REFIWHOBR TH D, AXELF Y A ¥
YOF Y ADOHREETH B, BEEMFO
REFE SICAT LEHEE, 1, TR
FIL, REx b, RITT B2 EF LA
DEHTHZD, TNTEOLIBREDR
LT & LT Ehi.

YiiE date DRI, F Y v 7EE daktulos
(FRDIR), 57 viEdactylush o735
v 2EE date (B 7 5 v =i datte), 2L T
13 HHTIT3EEE date & 78 - 72, T OEYIDIE
PIEDAT B ETADLSDGETH S, B

AT, BN, &6, F— ~ O date (350D
EHTH D, (HEE *do-(5Z23), 5 viE

dare DiEFE45)E] datus DELCPEIE data (5.2
to, HF) o7 5 v REE date BT,
Yk date IHH 1330 EC AL &N 5.
TEIRFREDHFTF I Data Romae (o —=<
IZTEEY) VAT LIRS 3.

% Phenix &, ¥ ) & 7iE phoinix (GRE¥
BE7=F7 ANDREFE, 57 V&
phoenix. NN x Y7 MHEEATLEDL &
1oto, BENFEOICEDE Y A ¥ VO
Zic b -, PEEOAILE EE - HAD
BRI, &EdicT7z=yv 7 RERINBH,
1% FOBETHWICERER .

[CD=0 X7 DA =25V F AL,
HREOFENPIE Y2 DEYE, 15, M,
fliogEEPAMEEIG L, Lihics > TizO
BEOF0EREZHEL, BoEEERD, &
BREAOMERET S, | Ok TR/vA
2] LKD)

[z =R AN by ABEICZAICBE
FIAs7s W, ERIGR, SRR OREE QTS
BL <, 2001 FEHIDICEEEMN T 40 J7 AL
BlbLTwa, &sicEoltz s v = vic
SHADBHELTWS, 4 v FRYT7TTRE
FE—LRTF = DERSLIEFHAIC bHRE S 1
TW3EH, TOFERERZCLE, EThs

8=

Iz,

(79)

NREEADBOWEIZH - EFEE LT
5T,

&5 X #

1) Joanna Hall Brierley : Spices — The Story
of Indonesia’s Spice Trade, Oxford Univer-
sity Press, Oxford (1994).

Eric Oey : Insight Guides — Indonesia,
Apa Publications (HK) Ltd. Hongkong
(1995).

Kal Muller : Indonesian Spice Islands,
Periplus Editions (HK) Ltd., Hongkong
(1993).
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Summary

A brief historical account of the spice
islands, the Moluccas, in the Age of Dis-
covery with particular reference to the
Dutch monopoly of nutmeg is presented.

The etymologies of such English terms
as nutmeg (nut-+musk), mace, myristica,
date, and phoenix, as well as Chinese 7éu
dou kéu (AZ5i% ; Engl. nutmeg) and Jap-
anese natsume (2 ;Engl. jujube) and
natsume-yashi (BT ; Engl. date palm)
are given.



£ = N
36(1), 80~87 (2001)
[EREFEARTRICEH D2EREWREE
71 S I VR et
Kinoshita’s Natural Colored Book of Medicinal Plants*
Takaji Koyama*?
(2001 £ 3 A 21 H=ZH)
Wy U 7e s, JbB 3 e — A ICHE s

L [EHRESOATE n JLEAT E B — N ictEf s &

JZERBIE BN & O EUER 3 & E RS O
EEs (LEE, &akE) OFEXTH L. E
FOEBATRE KN EEHRHLD
Bz oni) &, KBEHEELE S0 R
fREEIR 2 77 5 TAZ6H L 7. B 5 (1600) 4
9 H 0B » F &L D BRI 5 E O LB & <7
LT oREEAE L b, SkRIEIIFEFIC
@& LD, BEE 6 (1601) FarfH % fipEE
5 - FEmEON 27 5 FhHcEEE S hE
SPREH & 75 - 7o BEE 13 (1608) 48 H 20 H
Lo

FEDEFAR TR S ERE N & L
T6 72 TARZMELTOE, By, A%
DHERFIARIREFHR E L TR OALITEZ R O
7o, EINKFEG LSBT O /DI L
fo. AHEZRKS ETHEIIEE L TRISREK
AP L7z, BREROKNSHEO/NENFH
KT - e T =<Fi#d % LFRL TR
I = R R M U 7o BRERFER (SR
DOFESRO T A PRI L 2o D THEH L. B
FAHEFAERES Ui, LB B ok
e RBEA Y, KEKRKT OMFERGAHE
L, FEERBEEFOFEICHIEZ L5

fo. KRR TN ZH0 B 14 (1609) £ 9 H
27 Hih 2 AN L, T EBRO_BERICS
Afc.
ATHBEREED_FBTh D HHREN S H
LA LEERETH - 1203, B » R A
THHEICRE LIc oAz RINE Sz, &
DHBRIKOM T A Ic2MmL, HcEoD
P IIKRE L O FEBO LT O~Fi# % e 5
nt. Thoodigick vfmr (1615) 4
TH2I ARFEDMHE2 5 TAMEZ S
Nt Th& ORIRERESFICHE% R A%
FNC B SFREECA JERE L 7o A3, Ek 14 (1637)
6 A 21 HFE.

il FAR R [E4E 9 A 8 Hilifi 2k X,
FHOon (1661) 412 A 28 HAL T,

F2Y4 i AR N R B [EAE 2 A 24 HEHH
AREX, 2EF 7 (1679) 44 H 16 HZE .
FMEOEFRRKNAE AL 2 (1653) (It
A BHISHRHEFEFEOL. B4 (1664)
F4HBHUIS TEZRMIcBEHRZ, &
ETHESH 14 H#tfAZ/HKE, 19 HRD&EY
REHEOZT]ZNEICHE L4, BemmE
BRicmE 2 T2 b52 5. KTRE
RO LROBEDENFGVATH > 72, 12

*SPRR 6 £F 4 ANTH AT CRAME O H A oS F i — M OEaRE R L .
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BOL KRR Z4T 05 A s
BoELER LA A BRA
A@%ii%”
HET XA pAsxw
BEH R yaa
At Bk gy
= ahE v
"@7“'%'§‘ﬁ7,9‘l'i€1" W
A K HE
%2 Rl H
LR s
2 FR pw
i R AGF
120 BAn
R B
BN
# # 4
£ ¥ g
A
el

B 1 FEERFEORFX CRMEaEAFEE)?

A 28 Bt AL PIERSFICRE 5 5. EET
(1679) MEMEF A8 L TR S LKWV
XEAEIRIES. [F8 (1680) 46 H 30 HFHA
BEROWE LD, B (1681) 4£5 H 27 H
Mo THEMICTIREB D . TR 14
(1701) 43 A 28 HEFNIEEHE O
WCHRERICIT . FEok b (1708) 4E5 A 11 HAl
TafEET - thEHTOEFHERITEME o N,
647 H 9 HERIC & b EdIcH S hiEgho
H—A - FriEgEkFER O FEE G L O | FFE
1273 15 HITE & b &R 10 f%MG - 2. =
%14 (1729) £ 5 H 2 HEH. Z45 15 (1730)
fE12 A 24 HESFTHET. A RHCPEES
BERELLSVROEFICHES. SERIXE
I bTHATHEE LS L, RHESR, FHHEH,
SHANH SR E, BE/ EER, SR
B 1S EZBOEFENENEL > TV 5.
KTRiZZ 0%FIE, FE, T, R
Flfl, FIFLBEOVTREL DA TE I3
K TFFIFR DR AGHET 20 2 7. RO
BEXANE L TEZBRKLTH 5.

AT RIGEDFEMRGE

el LT R ST T o R L LT B o JE SFSCEE (AR
KR OEER P ERARE STV 505
Z O EREEERE 1 ffiAsds 5. Fit 30.5cm
25cm EE 4cm OERZEDITNATH 577,

2.

(81)

MR F M OILE S W, P 27.7 cm
8 22.1 cm OFIFK IS L 7o JEEIR AN 43
KE/RE SN TH D, BTG [EEMERER
2 HELN TV S,

C DR IIARTEE DB 73 HHE & EED
EATHDEERTICHRDTHED, D
BIREDRMEE, (ERER, RS EEZRLICE
FEREDTH Z0oFEHY DA EREH LT
i<

D MR TRE WAk ERRT B
IrRAFE RaREBHE ZFHE
Ve ERAIPRAER LB —  HEE,
HiRZEG HEHEE BrEaE BE
KX HIASETERMA  FSHEXX5]
Sk MR EAE HadEl SEF
1
SE R HEAENZ
THRkEER EEJIE
TEEEZB WEEENRE BXT
W5y Li&REGzEon —RIEE R
zHEY —RIBR A

5 EROEENRNH FHEHEE

2T KNP IF OB EARY Aifth D $%4 D
BT & Hic a2 0 TR A HEE NS 5
e, @I THEELI—A
Thoto. mEELCTHEPIZEL, EATS
OYIIE LICF DB EBEAS &7, Ll

2)

3) Hige(E K

4)



Wtz O T IREERTEME S5 -
1z, BT DEBICY 5 DT OEER
AR H L TR TFROB LICEES &, B
LHOEEBTEDOTHS, TDOHKAET S
LIARBREFECE LB LDECALEL,
BRI AZ RS DEBZI AN DTH
5.
ERZEIIEMR 10 (1725) EETHOHSH»
I 275 LR B HNTTERK L 7o R RE DS HF
LTWBDTH 5.

3. REMGE

CORERH IR AL RET L
BER 40 < i 27.7 cm # 22.1 cm O BRI
mhTWB, RLAIROE—DY)H 3 TEd 5
DT 40 FHEHDFEHEHE SN TV S,

DI a0 e I ffdh g 5.

L. Rk (F147F) @PpIc TRz

BHHEA KRR E WS, KEUELR, KIE
NEREZiEdTAHAIRICEET 3. TH %
BLOFLIEREL, 2RO ENNDH B
M, EEIR N YA 7RO F Y by
44 Euphorbia sieboldiana Morren
et Decaisne £ 723 % 71 v ¥ 1 E.
pekinensis Rurecht #3T 5. K&t
HHDIEFFY I EEbNS.
Kik: 1. E[E—
BEM (4 v 4 &) Bz ol
BThby, BANIIOMEE BT
5. REORERELENDEELLL
eIl U OB OB, mIEmE,
BEETAR, WLARREE, FrEilE, 474
bHEMREP Y v F 5 EOKFEICH
W, R - TR - R S ST
L, ¥/5EESE - FEOME - IO
gl &N g SR TEERE OMREIC K B R
B ST - S - IES SR, TR
e LcidF v srler=yvy
Y BHEYIOR, $hbbtry=vyy
PR VYNV ERTETONED, Z
Dz T/ NTHEO I HA v T
2)POYeHvavoRbHVON
TW5.,

(82)

EENN I SR oY T, B
RONHTRED SEEIC & 0 hEc(z
Zohte, FRY LS TE A
suv=, HETET v Y HERE S
nrch, FbREEPEL, hE
THEER S SIIBHE S0 2 EEANE
HFveRy VYLK, KEtick 3
DRIERIEFEREEZEZ SN FA Y
v Veronicastrum sibiricum L. subsp.
japonicum (Nakai) Yamazaki TdH %
7, BfEcEad g,
W (AL y) DS HEE - I
M- EFOHEEE UCTHEM. ks
ERHY. Kb b03+ v Eoy
Blo® ) /s 9 L v Coptis  japonica
(Thunb.) Makino var.
(Yatabe) Nakai T 5.
NE (2r+a9): < hoYFmeE
HICERAMOEEE L L TN I
s, EEEYE L TREe)Bow
F* 2 9 Cnidium officinale Makino
T, ZORELZEHEGML L CHEL
1WTH B,

BF (owr, ouh) EE, H4E
o, HVE, BEES SR, BIEREY
B ARoa<yFFOmlR, i

SEoIFErYY (IVENYY)
ERTH. Koz ~sHivery
Y Potentilla cryptotaeniae Maxi-
mowicz 2§t 9.

HREM (YaFavr4): ®&F,
JR, SRR S 2. HH A ERD R
YA TEREBTFNT Y IERT
5, Kikicdh 20132 X4+ 4 2
Cynanchum  paniculatum

dissecta

(Bunge)
Kitagawa.

i (N ) o SRR, B, D7 A
BHIEH, 1EEETS &0 & 2 3 hs i
Tohbs. YYE Y BE Mentha b3
HEHESh 2 KiEicd 30 b
Mentha sp. TH 5.

HEES (N7 b oA o) IE%K, NG,
kI, (RS U BT, ERE,



L

41, @¥ 42, RE
& (29 £R—) (14, £ f—)

44, R 45, AZ

B 2 FERREONA I 2 LESIIEETLA

B, mERsSIsHEEoNns, * i, (R0, BIERN, EES SIEHE
VR EREA FF S EEYOR, SN 5. Bty T4 7+ 3
1E. 3 A F + /Y Pulsatilla J A TEDORE, XEAMH., XEEE

cernua (Thunb.) Sprengel T& 5.

A 7% ~ 5 / & Bistorta major S.F.
10, Z#Z (Fvyv) WBIER»H 0 T

Gray var. japonica Hara TdH 5.
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11.

12.

13.

14.

15.

16.

B (Ev 2 &, ~7E): BRMHKIET
KEVHVDOTHME . fFE, F
FREEE L CRYR O LRIl B E P
AR B D PRI 18 & DREICIEH 4
. HHAERD 7 F 35 9 OR%E
5. WiINTE 2%y F54, HIfET
FARXY A 3%2FTE. KiEiE7 3
Z vV U Cynanchum atrantum Bunge
TH5h.

SEET (R ) @R E LTAHER
BiCHWS, =¥+ £h= v+ £t
ORI, MEicbrDb=v+¥F
FEuonymus alatus (Thunb.) Aiebold
THERRILHH RSN TV B,

LB (FrvYv) K- IREEEL
THAMESS - 59 - I8N - (HRMETS &I
ISH. T2/ Ty T T
DIRZEFRTS. KoY & T~/
7% Scrophularia buergeriana Mi-
quel ZffWic EEBbh 30, EOFE
B LARRID v A 7= F 710w,
KB (Faw ) BEE, i, B,
R, ARBEKIEHT S, V) =
vRlOE M)V XH, T8V XA%E
ETH REEFE 745 ) v AH
Chloranthus seratus (Thunb.) Roe-
meer et Schultes Z/R7.

i (BRI EEES) (P v ) .
Ak, 1k, B, SHEREEE Lt
AR, kEfh, MEsss ik, A
PR, PERDWPAS SITISH. NS
DY vHYBETONE, Kb v
# < Crataegus cuneata S. et Z. %1
<oy HFVIFER 19 (1734) FIEA
REPIE U CRAfED SR LEREE L2 &
WO (ISR D AYELR 10 4E(E
HOABRLHPHOIRE N TV 5 O IH
H.

iR (F v ) B - B - PUSIE
e LTRSS Z22KIR, R
RIS ENTIBH. RAEYIE £ 2 N F R
A4 b & X N F Polygala tenuifolia
Willd. T, KE&kbz%H<.
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17.

18.

19.

20.

21.

BE (v ) BB - fFE - PURAESE
ELTHETBIICARRL, SREE LT
T 2 (et U - kA5 - B -
Kiats LA 5. EBTEEL
TREMSEZEF & 2. FHEY
Fa5HFRDLSHF Lithosper-
mum officinale L. subsp. erythro-
rhizon (S. et Z.) Handel-Mazzetii ®
R PRSI D R VWELSEA N TO
EMLTHFTHAD.

EE (v ) EE - 1B - RImfER
nHy, REGRR, L& BHOE
HdboLws, FiEYE+ 780 a
FVY v Achillea alpina L.%FT
5, PREEICEELICbD DAL hIT s o
FUVVITHBN, ENHETIEHEL
XAl D & S It A .

S (b F) - BORIN, $EE, SRm3K
& L CHEIMGE, MM, SH&mE, A
ANE,  HREREE, ARYE, IRADEE
JARREE s STIGH. EAE I ) Bl
~ o F Angelica acutiloba (S. et Z.)
Kitagawa TIREZHS. KEtsHE5 <
O F 7o LB,

S (v v o) FEHOME, HHE,
K, REICEIRERE (7 2/ *
MoFvys4oxs) LEMEIHEK (v
VIS7IRDA Y YT AF) O2FF
BHs, Kz s 2 ¥poFry 54
v ¥ 7 Lindera strychnifelia (S. et Z.)
F.Villar Th 55, EDEIZEL L AFE
Blosvawstxiigyoe gy
5.

BGE (Vv X)) FiAEE o ik
RLUREBEIREER S S5, £ 725
PREBDIER 25>, AGEHSEELTE O
[, EHAPURBAET 7S & o PRI AR 75
E D[, RESSAREENERE NRJAE s
ENIGESRE DRIC & - THE T BE
ORI EITHW B, EEIFEREY) I+
R RO N BT Aconitum
carmichaelii Debeaux 278 7C5. [X
b oY E Bbh s,



22.

23.

24,

25.

26.

21.

28.

wiig (A v 4)  gEmEtIEE LT
WRIR DREGSAE, stz DLk, HEPRAE
D, ML 5 SISH., 2 )k
D FIva ) Polygonatum falcatum
A. Gray 2% T5. Kitd ok
ENC

ZE3E (4 X)) HRMERERHEAE &
L CESSREE O g - ik - FEE
- 2t - ZREEEH. 27
< KN 2 v Polygonatum odoratum
(Mill.) Druce var. pluriflorum (Miq.)
Ohwi 27 T5. Kb z%RT.
Hili (v 274):HIE(Ev2¥) D
C &L R ETEEE LSEMTER 2B 9.
FREYIE € )Ry v 2 Fg Angelica
OREMWS. X
MRINTWV B,
Al (T 2y) 3 TEImADHRER
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R, wisH. 2V Blos 2 ¥
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Summary

This book is well preserved in the
Ashimori Kaikan (an exhibit of Okayama
city). This paper describes the book of
medicinal plants in detail.
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