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What Can Be Seen from the “Nihon Yakuho” Published by
the Pharmaceutical Society of Japan before the World War IT*!

Toshimasa Koshimizu**

(Received May 15, 2024)

Summary

Purpose: The author investigated the pharmaceutical review “Nihon Yakuho,” which was launched by the
Pharmaceutical Society of Japan in January 1926. It contained various kinds of information in the field of
pharmaceutical sciences and was provided to members. The author investigated what happened with
activities of the Pharmaceutical Society of Japan as a result of this publication.

Method: The author investigated the contents of the first issues of Nihon Yakuho from January 1920 to
December 1942. The author examined what kinds of papers and articles were published in the newspaper-
style Nihon Yakuho, which is published twice a month.

Results: Nihon Yakuho contained a wide range of information regarding the pharmaceutical field. A wide
variety of topics were covered, including academic, dissertations, reviews, administrative news, pharmacy
school news, trends in academic societies, personnel news, haiku, new book introductions, newly released
products, overseas pharmaceutical news, and more. The number of members joining the Pharmaceutical
Society of Japan increased due to its publication.

Discussion: Pharmaceutical journals that publish research results were first published in 1881. Forty-five
years later, Nihon Yakuho was first launched in 1926, targeting not only researchers but also general
members. This is thought to be due to world movements such as the Sino-Japanese War, the Russo-Japanese
War, and World War I, which created an opportunity for people to seek out a variety of information.
Conclusion: The strong feelings of pharmaceutical scientists at the time are conveyed to us today through
the published papers and articles. It is most important to learn about history, pass it on, and look ahead to
the future.
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Summary

During the Edo Period, Chinese medicine was developed into Japan's own Kampo medicine. Treatment in
the Edo Period was provided with prescription and medications based on Chinese herbal medicine. However,
these drugs were only used for symptomatic treatment. In the late Edo Period, Dutch medicine was
introduced, and expanded the options for treating illness and injury. In addition, vaccination against smallpox
was introduced to Japan, finally opening the door to the prevention of infectious diseases. However, the
mechanism of disease pathogenesis was not understood. And there were no effective remedies for some
diseases such as gout and beriberi, and people often relied on charms or folk medicines.
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The Importance of Considering Crude Drug Specimens during
the Investigation of OGATA Koan’s Medicinal Practice®

Kayoko Shimada-Takaura®

(Received September 11, 2024)

Summary

Crude drug specimens are quite precious materials which allow us to confirm the morphology of the crude
drugs of their collective era. However, because of the difficulty of preservation, such specimens have been
disposed of. We wanted to show the importance of those specimens by utilizing them during our studies
concerning OGATA Koan's medicinal practice.

OGATA Koan was a physician in the late Edo period. His two medicine boxes are preserved at Osaka
University, and we have studied them. We have utilized the crude drug specimens stored at Osaka University
in those studies. First, we used specimens for morphological comparisons. It is especially difficult to collect
the standards of crude drugs which are not used in today’s Japanese Kampo medicine or whose origins have
changed over the years. Second, we analyzed some suits of crude drug specimens which should reflect the
medicinal backgrounds of collectors. As a result of statistical analysis, we revealed and visually showed that
OGATA Koan used both Western and Eastern medicines. Third, we applied them with scientific analysis.
For the establishment of novel non-destructive analysis, we focused on muonic X-ray analysis. We used one
of the specimens to confirm the availability of that method before carrying it out with Koan's medicine bot-
tle. Finally, we succeeded in analyzing Koan's bottle by that novel method, and it was the first time it had
been applied to a medical inheritance.

Our study couldn’'t be conducted without the crude drug specimens. It is quite important for not only
storing, but also sorting and comprehending the specimens to utilize them. We keep utilizing those specimens
to emphasize the importance of protecting them and advancing our historical studies.
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Summary

Objective: Given that natural saltpeter deposits are absent in Japan, the artificial production of saltpeter was
necessary from the Azuchi-Momoyama period to the end of the Edo period for the manufacture of gunpow-
der. The methods of saltpeter production in Japan are generally known as the Kodo-hou (51.1%), Baiyo-
hou (¥3381:), and Shousekikyu-hou (W54 %) methods.

Methods: In this study, the origin of these production methods was examined through a review of historical
literature, on-site investigations, and analysis of subfloor soil. To clarify the origin of saltpeter production in
Japan, the subfloor soil of houses built several decades ago and soil generated using the Baiyo-hou method
were analyzed, historical literature on saltpeter production was reviewed, and interviews in Tanegashima
(ffi7-E) were conducted.

Results and Discussion: Analysis of subfloor soil and interviews with homeowners revealed that the
concentration of nitrate was higher in the subfloor soil of houses that had formerly been used for silkworm
farming and livestock sheds than in the subfloor soil of ordinary households. The concentration of nitrate
was higher in soil supplemented with silkworm feces than in ordinary subfloor soil. Tanegashima, which is
historically known for being a site where firearms were introduced to Japan, provided an appropriate
environment for saltpeter production because of its significance in the Nanban trade (F§Z% %)), Tanegashi-
ma was covered with various pastures known as Maki (40), indicating that soils were often enriched in
nitrate around the island. During the Sengoku period, information on saltpeter production, including the
Kodo-hou method, reached the Daimyos region in western and southern Japan. Saltpeter manufacturing via
the Kodo-hou method was derived from Western countries given that wood ash was not used to produce
saltpeter in China.

Conclusion: The Kodo-hou method of saltpeter production was possibly first used in Tanegashima, which
was strategically located in a key area for maritime transport, and it facilitated the compounding of
gunpowder under appropriate conditions. The Baiyo-hou method was developed from the Kodo-hou method,
but both Japanese architectural structures and sericulture practices are thought to have contributed to the
development of this method. The development of the niter-bed method observed in the late Edo period in
Satsuma and Kaga might have been associated with the introduction of Western military tactics and herbal
medicine through Dutch studies.

Jpn. J. History Pharm. 59 (2), 140-151 (2024)

1. Introduction

Thus far, our research has focused on the historical
verification and experimental analysis of soil nitrate
concentrations and microbial communities of three
methods of saltpeter production essential for black
powder manufacturing in Japan: the Kodo-hou (51.373),
Baiyo-hou (35##), and Shosekikyu-hou (WA EF)
methods.”™ The Kodo-hou is a method of extracting

saltpeter (KNOs: potassium nitrate) by mixing the soil
from under the floor of a house or the soil of a livestock
shed with wood ash. The Baiyo-hou involves mixing wild
grasses and other materials with silkworm feces, which
are placed under the floor of a house to ferment the soil.
Saltpeter is then extracted from the soil using a method
similar to the Kodo-hou method. Furthermore, the
Shosekikyu-hou method involves stacking up waste such
as excrement, fish innards, animal carcasses, and vegeta-

Key words : Saltpeter production, Kodo-hou, Baiyo-hou, Shousekikyu-hou, Silkworm feces
*' Nihon Pharmaceutical University. Komuro 10281, Ina-machi, Kita-Adachi-gun, Saitama 362-0806, Japan.
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ble scraps with soil to form a compost heap. Saltpeter is
also extracted from the soil using wood ash, a method
known in Western Europe as the niter-bed.

Saltpeter (potassium nitrate) is an important oxidizing
agent in the production of black powder. The history of
gunpowder and saltpeter traces back to the era of
China’s first emperor (#fiZ2%7), who sought the “Elixir of
immortality” using alchemical practices. In the mid-9th
century, gunpowder was serendipitously invented during
the alchemical process; it gradually spread to the Mongol
and Islamic worlds and Western Europe, and the quality
of the gunpowder improved as it spreadf” The appear-
ance of firearms (grenades) in Japan dates to the Mongol
Invasions of 1274 according to illustrations in the scroll
Moko Shurar Ekotoba (Scrolls of the Mongol Invasions of
Japan: [ZE#Ek4#25]) in the Kamakura period, and
these grenades were referred to as tetsuhau (TOlE 9,
ERKE). In 1543, a Chinese ship carrying three Portu-
guese men, driven by the head of the Wako (f%&5&) pirate,
Wang Zhi (Ouchoku: EH), landed at Tanegashima
(recorded as 1542 in European accounts).‘r"6> This event
was influenced by the Treaty of Tordesillas in 1494,
which led to Portugal's colonization efforts in Far East
Asia, including Japan.”

Recognizing the power of firearms, Tanegashima'’s lord,
Tanegashima Tokitaka (FET &EF3E), acquired two
hinawa-jyu (K#8$%), matchlock guns, from the Portu-
guese and instructed his retainers to reveal the method
for manufacturing matchlock guns and the method for
compounding gunpowder known as Myo-yaku (#b3E).
One of the retainers, Sasagawa Koshirou (f&JI[/NIUER),
eventually developed the method of mixing gunpowder
using saltpeter. The detailed account of a ship with
Portuguese on board drifting ashore at Tanegashima-
kadokura Cape (T EM&EM) in 1606 is described in
Teppo-ki (Book of Matchlock Guns: [#872]) by Nanpo
Bunshi (Fi#2)Y However, as Teppo-ki primarily
focuses on matchlock guns, no information was provided
on the process of saltpeter production.

Following the introduction of firearms, methods for the
manufacture of gunpowder were established during the
Sengoku period (from 1467 to 1603) as the demand for
saltpeter increased. Saltpeter and lead were imported
from regions in China such as Macau and Fujian, and
even from Cambodia and Siam (Thailand).gj Western
countries also had few saltpeter deposits and relied on
imports. Artificial saltpeter production methods had
already been established by the end of the 14th century.
These methods included the niter-bed method, which
involved using soil supplemented with human excrement
and urine, as well as the Kodo-hou method, which used
soils from livestock sheds, chicken coops, caves, and
underground cellars.

Approximately 10 years after the introduction of
matchlock guns to Tanegashima, saltpeter production
methods began to be used in Japan. The Kodo-hou meth-
od involved producing saltpeter using the soil of subfloors

and livestock sheds, and this method became increasingly
used throughout Japan during the Sengoku period
because of its convenience. In the early 17th century, the
Kaga Domain (JII&#) established the Baiyo-hou method
in Gokayama (7if&1l1), a place of exile, to manufacture
saltpeter from silkworm feces and mountain grass.'”
Approximately 80 years later, the Baiyo-hou method
began to be used in Shirakawa-go (F1JII#E) .Y Both the
Kodo-hou and Baiyo-hou methods for saltpeter produc-
tion were developed in Japan, and these methods contin-
ued to be used until the beginning of the Meiji era when
inexpensive Chilean saltpeter began to be imported.

Despite extensive investigations of historical documents
and oral traditions, the exact process by which these
saltpeter production methods were introduced to Japan
remains unclear. There is no evidence that the Baivo-
hou method, in which silkworm feces and mountain grass
are used for saltpeter production, was used in other
countries during the same period, and its developmental
history remains unclear. Therefore, we examined the
existing literature on saltpeter production and analyzed
the subfloor soil of houses to clarify the origin of saltpeter
production methods in Japan.

2. Materials and Methods

2.1 Collection of Soil Subfloor Samples in Residential
Houses

To investigate the relationship between the Baiyo-hou
method and the Kodo-hou method, we collected subfloor
soils from aged houses, analyzed the content of NO; in
soil samples, conducted environmental surveys of the
sampled residential buildings, and performed interviews
to collect information on the history of these households
in the Chichibu region. Surveys were conducted at a
total of 31 locations, primarily in mountainous and rural
areas of this region, where residential buildings, shrines,
and temples with accessible subfloor soil were present.

The historical records of saltpeter production methods
during the Edo period mention that “it was abundant in
the top 2-3 sun (5}) of the soil surface”; therefore, we
decided to collect soil from approximately 5-6 cm below
the surface."”

The Chichibu region has been prosperous in sericulture
since the Edo period, and saltpeter production was also
thriving. Further, due to its suitability for investigating
the influence of silkworm feces in the subsoil, it was
decided to survey the soil of the Chichibu region.

2.2 Archival Research on Saltpeter Production

Methods in China

Saltpeter, known as mirabilite, was imported from
China during the Nara period, as documented in the
Shuju Yakucho ([% % #0E])."”” Therefore, archival
research was conducted to investigate the methods of
saltpeter production employed in China during the latter
half of the 15th century.
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2.3 Archival Research and On-site Inspection in
Tanegashima

Archival research was conducted in Tanegashima,
which is known as the first site where gunpowder was
manufactured in Japan. An on-site investigation was
conducted of areas related to saltpeter production, such
as Maki (40), Enshoden (¥ifSH), and Enshoba (35iE%;)
in Tanegashima.'”

2.4 Analysis of Nitrate in Soils

The collected soil samples were passed through a mesh
#10 (mesh size: 2.0 mm) sieve to remove debris and small
stones. Subsequently, 10 g of the soil sample was mixed
with 100mL of distilled water using a Vortex mixer for
approximately 30 min and then filtered. An ion meter (for
nitrate ions: LAQAtwin NO3-11 HORIBA) was used to
analyze the soil.

Jon analysis was conducted using an HPLC system
(Shimadzu LC-20AT system) equipped with an anion-
exchange Shim-pack IC-A3 column (Shimadzu). For the
analysis of anions in soil and plants, a solution containing
3.2mM Bis-Tris buffer and 8.0 mM p-hydroxybenzoic acid
was used as the mobile phase, and ions were detected at
a flow rate of 1.2mL/min (column temperature: 40C)
after sample injection. In the analysis of ions vza HPLC,
lon concentrations were calculated according to the peak
areas of obtained chromatograms and an anion standard

solution or an anion mixed standard solution (NO; , NO, ",
SO, Cl7, K*, Na®, NH,", Mg*, and Ca®, Wako Pure
Chemical Industries) as a reference.

2.5 Experimental Reproduction of the Baivo-hou

Method Using Silkworm Feces

Fresh silkworm feces were obtained from a sericulture
farmer in Nagatoro (Saitama). Mountain grasses were
also collected at Nagatoro, and the plants were air-dried
in the shade and used for experiments after they were
weighed. The Baiyo-hou method of saltpeter production
from the Edo period was replicated. The nitrate concen-
trations were analyzed at different times within 3 years.
The soil for the cultivation method was prepared using
the Baiyo-hou method in the Kaga Domain during the
Edo period. The nitrate concentrations were measured
using soil that had undergone a 2.5-year maturation
process (Fig. 1A, B). The materials required for the
Baiyo-hou method included dried mugwort and Japanese
knotweed (Fig. 1C-E). The experimental reproduction
was conducted following the methodology described in
the Japan Society for Science Education.”

The protocol for the replication experiment was as
follows:
1. A Styrofoam box (410 X 430 X 480 mm) was prepared
to replicate the cultivation method.

A B
[ lid
Layer
- 1 Field soll
e 2 Silkworm
excrement
3 Wild grasses Field soil: 3 kg
C D E

Silkworm feces: 3 kg

Mugwort: 710 g

Japanese knotweed : 710 g

Fig. 1 Experimental reproduction of saltpeter production using silkworm feces. A foam polystyrene box was prepared.

Dried mugwort and wormwood (Layer 3) were placed in the bottom of the box, followed by silkworm excrement

(Layer 2) and field soil (Layer 1), to which a small amount of water was added. Occasionally, the soil was stirred to

improve aeration after fermentation, and it was aged for 2.5 years. Photo B shows the appearance of the soil after

2.5 years. Photo C shows fresh silkworm feces, with leaves left behind by the silkworms visible in the excrement.

Photos D and E individually show dried mugwort (D) and dried wormwood (E) used in this experiment.
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2. Dried mugwort and Japanese knotweed (710 g each)
were placed at the bottom of the cultivation box.

3. Dried silkworm feces (3kg) were added on top of the
dried mugwort and Japanese knotweed.

4. Field soil (3kg) was added.

5. After a 4-month maturation period, equal amounts of
silkworm feces and mugwort were added.

6. After 6 months of maturation, the soil was turned
over and mixed.

7. The same process was repeated annually for subse-
quent years using the same steps described above.

2.6 Statistical Analysis

Nitrate concentrations were expressed as the mean *+
standard deviation (S.D.) or as the mean of three or two
independent measurements. The significance of
differences in nitrate concentrations in soil collected from
temples and shrines was determined using Dunnett's
multiple test after one-way analysis of variance. A
P-value < 0.05 was considered significant.

3. Results

3.1 Analysis of Subfloor Soil from Houses and Tem-

ples/Shrines

We collected subfloor soil from houses, temples, and
shrines and conducted an analysis of nitrate concentra-
tions; we focused our sampling on the Chichibu region, an
area where saltpeter was extensively produced in the
mid-Edo period. Over the course of 3 years (from 2019 to
2022), we analyzed soil subfloor samples collected from 31
sites. However, the modernization of residential houses
and the reconstruction of farmhouses, even in mountain-
ous and rural areas, complicated the collection of soil
subsurface samples. Given that the results of the analysis
of ion concentrations varied depending on the location
within the same house, we collected and analyzed sub-
floor soil from multiple spots from each sampling location.
We also conducted interviews with residents to deter-
mine the year that the house had been constructed,
whether it was once a sericulture farm or not, and the
structure of the house at that time (Table 1).

In Japan, the number of sericulture farms in rural
areas has been steadily decreasing since the mid-1970s,
and the number of sericulture farms nationwide, which
was over 57,000 in 1989, was only 186 by 20211 1In our
focal region (Chichibu, Saitama), which once had several
hundred sericulture farms, only two farms operated by
elderly individuals remain as of 2023. The collected soil
samples were mostly obtained from houses that had been
primarily used for sericulture, and these houses were
built in the past 100-150 years; some of these houses
were built from the early Meiji era to the beginning of
the Showa period. In some cases, there were obvious
traces of soil that had been extracted from beneath the
floor, which caused pillars and foundation stones to rise
and decreased the stability of the foundations of the
buildings (Fig. 2A-D). The temples and shrines were

established from the Edo period to the early Showa
period (Fig. 2E-H). Some vacant stables once operated as
cattle and horse dealerships (M) (Fig. 2I and ]).
Traditional houses and sericulture houses also had gaps
in the seams of their construction materials (Fig. 3).

The nitrate concentrations in the subfloor soil are
shown in Table 1; the results are also shown in the form
of a bar graph in Fig. 4. The average nitrate concentra-
tion in the subfloor soil of temples/shrines was 781 mg/L.
By contrast, the average nitrate concentration in the
subfloor soil of houses was 1.6 g/L. Furthermore, the
average nitrate concentration in the subfloor soil in houses
that had previously been used for poultry farming or in
livestock sheds was 3.3g/L (Table 1). The average pH of
the soil classified into Group A, Group B, and Group C
was 6.3, 6.3, and 6.4, respectively. These soils were all
moderately acidic, which is consistent with the subfloor
soil reported in a previous study;2> no significant differences
were observed between the groups (Table 1).

This indicates that the subfloor soil of houses that had
formerly been used for sericulture and livestock sheds
had high nitrate concentrations, suggesting that they are
rich sources of ammonium nitrogen.

Nitrate concentrations were higher in the subfloor soil
of sericulture houses than in the soil of adjacent storage
and warehouse buildings on the same property.

In sericulture houses, the nitrate concentration in the
subfloor soil of the houses where silkworms are raised
(warehouse buildings) and those where they are not were
compared. The nitrate concentration of the subfloor soil
of the main houses, where silkworms are raised, was
1.6 g/L, whereas that of the storage houses, where
silkworms are not raised, was 968 mg/L. Similar patterns
were observed for the two sericultural houses sampled
(Table 2).

3.2 Experimental Reproduction of Saltpeter Produc-

tion Using Silkworm Feces

An experimental reproduction of the Baiyo-hou method
resulted in a significant increase in the nitrate concentra-
tion in the soil containing silkworm feces and plants. Ni-
trate concentrations were higher in the soil in the repro-
duction experiment, which had been matured for 2 years
with silkworm feces, than in subfloor soil that had aged
for over 20 years (Table 3).

According to the ion chromatography analysis, sulfate
and chloride ions were detected at concentrations of
approximately 500 mg/L, and sodium ions, potassium ions,
magnesium ions, and calcium ions were also detected. In
soil aged over 20 years beneath the temple’s subfloor,
high concentrations of sodium ions (228 mg/L) and
calcium ions (603 mg/L) were observed. By contrast,
potassium ions (1,101 mg/L) were the most abundant ions
in soil obtained from reproduction experiments using the
Baiyo-hou method (Table 3). These findings are consist-
ent with concentrations of ions in Gokayama soil
produced by the Baiyo-hou method during the Edo period
reported in our previous study.
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Table 1 Variation in the nitrate concentration and pH in the subfloor soil of sericulture houses, non-sericulture houses, and

livestock sheds

NO, concentration

Number Types Group pH Notes
(mg/L)

1 Temple A 1,016 = 250 57 £ 02 built in the early Showa period
2 Temple A 854 * 45 68 £ 0.1 built in the Edo period

3 Temple A 1233 £ 94 55 £ 02 built in the Edo period

4 Temple A 983 £ 12 56 £ 0.1 built in the Edo period

5 Storehouse A 968 + 141 60 * 04 ?: unknown construction date
6 Temple A 363 £ 17 62 £ 0.1 built in the Edo period

7 Temple A 922 = 171 59 £ 01 built in the early Showa period
8 Temple A 358 £ 35 68 £ 0.2 built in the early Edo period
9 Shrine A ND.* 64 + 04 ?: unknown construction date
10 Storehouse A 333° 70 ?: unknown construction date
11 Japanese house B 1,778 = 113 66 £ 0.1 sericulture house (~1990)
12 Japanese house B 1,500" 6.0 sericulture house (~1990)
13 Japanese house B 1,800 = 433 64 £ 02 sericulture house (~1995)
14 Japanese house B 2,100 = 82 59 £ 00 sericulture house (~1985)
15 Japanese house B 1,300" 6.2 sericulture house (~1980)
16 Japanese house B 1,950 = 350 55 £ 04 sericulture house (~1990)
17 Japanese house B 1589 + 57 64 £ 0.1 sericulture house (~1990)
18 Japanese house B 1,722 £ 251 6.7 £ 0.1 sericulture house (~1990)
19 Japanese house B ND.* 72 £ 05 sericulture house (~1990)
20 Japanese house B 1,589 = 185 56 £ 0.1 sericulture house (~1990)
21 Japanese house B 1483 = 50 57 £ 03 sericulture house (~1985)
22 Japanese house B 475 £ 175 6.1 £ 02 sericulture house (~1985)
23 Japanese house B 563 = 376 77 £ 09 sericulture house (~7?7)
24 Japanese house B 2,000 * 6.9 sericulture house (~1990)
25 Japanese house B 1,833" 6.5 sericulture house (~1990)
26 Japanese house B 1,666 = 368 6.1 £ 0.3 sericulture house (~1990)
27 Japanese house B 1,867" 6.7 sericulture house (~1990)
28 Livestock shed C 2,150 = 50 6.1 £ 02 horse stable (~1995)
29 Livestock shed C 3,650 = 183 6.2 £ 0.0 chicken coop (~1980)
30 Livestock shed C 2.867% 6.1 chicken coop (~1980)
31 Livestock shed C 4,433% 71 chicken coop (—~1990)

Data are expressed as the mean = S.D. of three or two soil samples obtained from different points in the subfloor.

*N.D. = not detected; "n = 2.

3.3 History of Saltpeter Production in China

In medieval China, saltpeter production involved col-
lecting crystal-like formations resembling white frost that
emerged from the soil. These crystals were gathered
and soaked in water to extract salts, and the resulting
extracted water was concentrated through natural dry-
ing, leading to crystallization. There is no record in China
of the ancient method in Japan known as the Kodo-hou
method, in which wood ash and subsoil are reacted to
produce saltpeter. This indicates that there was no need
to boil soil with wood ash in China because saltpeter
could be naturally obtained. The crystals obtained from
the Chinese method included NaCl, Na,SO,, crude
saltpeter, and saltpeter (KNO)."™'® The salts precipitated
varied depending on the region and season. Water seep-
ing from the embankments of the Yellow River some-
times mixed with floodwaters during large floods and

carried components to plateaus after normal evaporation.
These components would then crystallize on the surface
upon drying. Similar to India’s saltpeter, which could be
extracted from the soil near the surface during the dry
season, China's saltpeter was categorized based on the
precipitating region as follows : Kawasho (I{4), Ensho
(#5794), and Dosho (E£74). According to the Bencao
Gangmu (Compendium of Materia Medica: [ARFHH]),
Sichuan Province (PUJI144), Shanxi Province (ILIVTH4),
Shandong Province (IL##), and Hebei Province (it
44) in the Yellow River Basin were the main saltpeter-
producing regions.m Additionally, Tiwan Gong Kair Wu
(The Exploitation of the Works of Nature: [RKILEI#H])"™
mentions that there was a high abundance of saltpeter in
the northern lands without sulfur, and the trade of sulfur
was strictly prohibited in China, unlike in Japan. Sulfur
was considered a precious substance in China, and during
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Fig. 2 Photos of temples, sericulture houses, and horse sta-

bles where soil samples were collected and the soil
beneath the floor. Photos A and C show the temples
located in Yorii Town and Nagatoro Town, Saitama,
respectively. Photos E and G show typical sericulture
houses located in Nagatoro Town and Chichibu City,
respectively. Photo I shows the remains of a stable
located in Mibu Town, Tochigi. The remaining
pictures (B, D, F, H, and J) show the soil beneath the
floor. In the house shown in photo G, soil beneath the
floor was excavated to make saltpeter during the
early Meiji era, which caused the area near the
foundation stones to become elevated, as indicated by
the arrow.

the Japan-Song trade (HA4*® %)) and Japan-Ming trade
(HHI® %), sulfur was one of the major exports from
Japan®” In Liaoning Province (:#%44), Jilin Province
(FHMA), and Heilongjiang Province (HB#&EV144), there
were regions known as “niter spots” where the
concentration of nitrates in the soil was much higher
than that in ordinary soil. In the 20th century, many
households collected “nitrosoil (f5+)" and produced
saltpeter.?”

3.4 Archival Research and On-site Inspection in
Tanegashima

The arrival and development of firearms and the
preparation of gunpowder are described in the Teppo-ki
(Book of Matchlock Guns: [#J852)) and Myo-vaku (W%
#) respectively; these texts do not mention the manu-
facture of saltpeter itself. Tanegashima was a key hub
port for the Nanban trade, a site of frequent interactions
with Ryukyu (3i£k), and a place of information exchange.
Given that trade ships from Ming (B§) China and Ryukyu
brought lead and saltpeter to Tanegashima®%* which
served as a relay base for transportation to Sakai (3})
and Bungo (#7%), the technology for saltpeter production
might have been transmitted. During that time, Tane-
gashima was covered with various pastures known as
Maki (#7). These included On-maki (#14%), which were
directly managed by the Tanegashima family; Shioya-
maki (YE)E4), which were directly managed by the
Shioya settlement; Ko-maki (/N4), which were collec-
tively operated by general settlements, and Ji-maki (H
%), which were individual pastures. There were also
earthen embankments called Maki-bori (423E) to prevent
the escape of cattle and horses (Fig. 5). In the early Edo
period and the beginning of the early modern period, one
cow or horse occupied the land for every six residents”
Because Western countries predominantly used the niter-
bed method for saltpeter production, soil from livestock
barns was used extensively. Tanegashima was an
abundant source of materials for saltpeter production.
Even today, place names such as Enshoden (HifsH),
Enshoba (Y5i4%5), and Enshokura (YiflE) are retained
(Fig. 6). In the late Edo period, when the demand for
saltpeter increased because of the threat of foreign ships,
Shimazu Nariakira (B# M), the lord of Satsuma,
considered saltpeter crucial and adopted the niter-bed
method, in which animal feces were used to create salt-
peter mounds. Although this method can generate high
yields of saltpeter in a short period, the unpleasant odor
and hygiene concerns associated with saltpeter produc-
tion led to the construction of saltpeter mound sheds in
remote areas. The Tanegashima family during the Edo
period, which was a senior vassal family within the
Shimazu family in Satsuma, likely employed the niter-bed
method, given the abundance of pastures and horse feces
on the island. The presence of the name Enshoden (Hifi
H) in the outskirts of Nishinoomote City (P62 %) in
Tanegashima is believed to be a trace of past saltpeter
production. Therefore, both the Kodo-hou method and
the niter-bed method for saltpeter production were used
in Tanegashima after the introduction of firearms during
their respective periods, with the latter gaining promi-
nence in the late Edo period.
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Fig. 3 A typical traditional Japanese house and the flooring. Photo A shows the house. Photo B shows the gaps between the
boards with arrows indicating the boards laid between them.
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Fig. 4 Changes in NO; concentrations in subfloor soil collected at 31 houses. The NO;~

concentrations in the individual relic soils classified into the three categories shown in

Table 1 are listed. The changes in NO;  concentrations categorized by type of house (or

by stable) are shown in the small window. Data are expressed as the mean = S.D. of

three or two soil samples obtained from different points in the subfloor.

Table 2 Variation in the nitrate concentration in the subfloor
soil of different buildings within the same sericulture

house
Number of NO; concentrations
sericulture house Main house Storehouse
17 15 = 006" (g/L) 10 * 003" (g/L)
24 20" (g/L) 333 £ 12" (mg/L)

Data are expressed as the mean *= SD. of three soil samples
obtained from different points in the subfloor, or as the mean
only. *2=3:"n=2.

4. Discussion

4.1 Establishment of the Kodo-hou Method and Its
Relationship with Edo-period Houses and Seri-
culture

Houses from the late 16th century to the Edo period

(the period when the use of the Kodo-hou method was
most common) significantly differed from modern dwell-
ings. The construction materials of these structures had
numerous gaps, and various organic materials from the
occupants fell into the space beneath the living area.
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Table 3 Variation in the concentration of positive and negative ions in soils obtained from non-sericulture houses and

experimental reproduction of the Baiyo-hou method.

Negative ions (mg/L)

Positive ions (mg/L)

Soil samples

NO, S0~ CI NH," K* Na* Ca™ Mg”"
Temple* 1,200 560 492 11 75 228 603 510
Reproduction soils 1,500 186 203 16 1,101 18 52 421

Soil samples were vortexed with water, and the supernatants were subjected to ion chromatography analysis. Data are

expressed as the mean of mg/L.

*Soil samples collected from the subfloor of the temple are indicated in Table 1 (#3).

HH  Ko-maki (/)N B
%//. Shioya-maki(¥i B ¥«
# On-maki (61 80y«
NI Ji-maki (A ¥

Kagoshima prefecture in Japan

Fig. 5 Distribution of Maki (4, pasture) in Tanegashima.
On-maki (#H14%) are directly managed by the Tane-
gashima family; Shioya-maki (YiJE47) are directly
managed by the Shioya settlement; Ko-maki (/M)
are collectively operated by general settlements, and
Ji-maki (B40) are individual pastures.

Consequently, the subfloor soil of Edo-period houses is
thought to have harbored a multitude of nitrifying bacte-
ria that generated nitrate using these organic materials
as food. In our previous experiments, we found that
populations of nitrifying bacteria were exceptionally high
in the subfloor soil of houses where silkworm excrement
was mixed to produce saltpeter.@

In this study, subfloor soil from houses that had been
previously used for sericulture had higher nitrate concen-
trations compared with houses without a history of
sericulture. In rural areas of Minami-Shinshu (F§fEM),
aged houses and temples, with large numbers of elapsed
years since construction, are more prone to rapid fire
spread compared with newly built structures® This is
attributed to the accumulation of saltpeter beneath the
floor over time, which intensifies the fire. The historical
document Shoseki-seiren-hou ([W4¥581E]) emphasizes
the need to keep the subfloor consistently clean and free
of combustible materials, which indicates that fire-
prevention measures were taken®® This suggests that

Fig. 6 Monument of ensho-den (saltpeter fields) in Nishino-

omote, Tanegashima, Kagoshima Prefecture.

the subfloor of traditional Japanese houses is an environ-
ment conducive to the accumulation of nitrate derived
from organic materials.

In the busy seasons of sericulture households, tatami
mats and straw mats were spread throughout various
areas, from silkworm rearing rooms to living spaces, for
the cultivation of silkworms. Traditional houses and seri-
culture houses also had gaps in the seams of their con-
struction materials. Therefore, numerous silkworm feces
and leftover mulberry leaves likely fell into the subfloor
soil through the gaps in the wooden planks. The ammonia
nitrogen contained in these materials is thought to have
been oxidized by nitrifying bacteria in the soil, forming
nitrate.

The nitrate concentrations observed in the subfloor soil
of sericulture houses among the 31 homes sampled indi-
cate that sericulture affected saltpeter production in
Japan. Furthermore, experiments replicating the cultiva-
tion method on a reduced scale revealed that silkworm
feces serve as a readily available source of ammonia
nitrogen, which allows the rapid accumulation of nitrate
in the soil. The environment of houses in the Edo period
was conducive to increases in the content of nitrate in
the soil because of the presence of adjacent chicken coops
and horse stables. Thus, the traditional architecture and
living environment of ancient Japanese houses facilitated
the accumulation of ammonia nitrogen in the subfloor soil,
and this created favorable conditions for the effortless
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production of saltpeter over time.

During the Edo period, when sericulture was practiced
nationwide, the Kodo-hou method was a simple approach
for saltpeter production that did not require the special-
ized treatment of soil. By contrast, the Baiyo-hou method
was likely born out of the need for extra soil in the snow-
prone and confined region of Gokayama or the accidental
discovery of abundant saltpeter from the fertilizer of silk-
worm feces under the floor.

The Kaga Domain, which was also engaged in saltpeter
production, was a region known for its thriving sericul-
ture. Therefore, accumulating data from soil surveys,
including nitrate concentrations and the soil bacteria
community, could suggest a correlation between sericul-
ture and saltpeter production improvement. Thus, in the
future, we believe that soil analysis in different regions
will also be necessary.

4.2 Tanegashima and saltpeter production

Soon after the introduction of firearms to Tanegashima,
there was a need for a considerable amount of saltpeter,
particularly for the mixing of black powder. Saltpeter,
sulfur, and charcoal are essential components for making
gunpowder. Sulfur was abundant on Satsuma Iwojima
Island (FEEEHGIEL ), and it was even exported to China.
Tanegashima was also known for its production of iron
sand, which increased the prevalence of blacksmithing
and made high-quality charcoal readily available.

In Europe, the Japanese Kodo-hou-like method, which
involved manufacturing saltpeter from materials such as
chicken coops, livestock sheds, and soil from basement
floors, and the niter-bed method, which uses fermented
materials such as manure and hay, were already in use.
Therefore, the manufacturing methods for the production
of saltpeter in Tanegashima might have been acquired
from Wako (&%) pirates or Portuguese visitors. If they
were aware of the high value of saltpeter as a commodity,
this might have discouraged them from sharing informa-
tion about its manufacturing process”™ .

The Kodo-hou method for saltpeter production was
used in various regions with active trade aside from
Tanegashima. Knowledge of gun manufacturing tech-
niques spread to other trade-rich areas such as Satsuma
(BP%), Osumi (KME), Bungo (##%), Negoro (1R3), and
Sakai (3). The results of on-site investigations in
Tanegashima revealed widespread areas containing Maki
(¥) on the island, indicating that soils rich in nitrate
were conducive to saltpeter production.

Approximately 10 years after the introduction of fire-
arms in 1555, following the Battle of Itsukushima (EtE&
i), a letter from Mori Motonari (FBF)JCHL) made a
request for soil from old stables for saltpeter production,
which indicated that old stable soils were particularly
effective for making saltpeter.6> This suggests that there
were individuals with the ability to manufacture saltpeter,
indicating that the process of saltpeter production was
already established. During this period, a thriving trade
route for saltpeter via Tanegashima became apparent,

and powerful feudal lords, not only those in Tanegashima,
likely acquired saltpeter manufacturing techniques
through trade with Chinese and Nanban merchants or
Wako pirates.

4.3 Gokayama Region and the Origins of the Baiyo-

hou Method

Saltpeter production using the Baivo-hou method is
thought to have begun in Gokayama by the early Edo
period. In 1570, saltpeter from Gokayama was sent to
Ishiyama-kassen (fill1&#;) between Honganji (AJBESF)
and Oda Nobunaga (fi&H154), clearly indicating that
saltpeter was already being produced in Gokayama
during this time®, likely using the Kodo-hou method.
The Baiyo-hou method in Gokayama is thought to have
begun being used during Toyotomi Hideyoshi's (& Fi7
) invasions of Korea in 1592 and 1597. Maeda Toshiie
(RTHA %) in Kaga took charge of captives brought from
Korea by Ukita Hideie (F#%7%5%), and the technique
for saltpeter production was passed down through
them.™*” However, there is no evidence of knowledge
about manufacturing saltpeter from silkworm feces in
Chinese or Korean historical records from that period.

From the inception of the Kodo-hou method in Goka-
yama to the establishment of the Bazyo-hou method at
the end of the 16th century, nearly 30-40 years had
passed, and the circumstances under which the Baivo-
hou method was developed during this period remain
unclear. Sericulture was already being practiced in
Gokayama by the mid-16th century.”” Silkworm feces
were highly valued as a fertilizer in Gokayama, and they
were stored under the floor to protect them from rain.
In the process of making saltpeter using the Kodo-hou
method in which subsoil from beneath old houses was
used, the accidental discovery of a large amount of
saltpeter from the subsoil where silkworm feces had
accumulated as fertilizer might mark the beginning of
the Baivo-hou method. Furthermore, the Baiyo-hou
method was further improved through the application of
fertilizers comprising fermented mountain grasses to this
soil.

In regions outside Gokayama, particularly in the Chichibu
area (Saitama), oral accounts suggest that during the
peak sericulture period, large amounts of silkworm feces
were accumulated daily. The feces were deposited in
covered kokuso-dame (pits for depositing silkworm feces;
), where they were allowed to ferment with a
small amount of water. Silkworm feces quickly began to
ferment and became hot. They were thus used as com-
post in fields and mulberry orchards.

Therefore, such agricultural wisdom likely influenced
the development and use of the Baiyo-hou method in
Gokayama.

5. Conclusion

In 1543, the manufacturing techniques for firearms
perfected on the island spread nationwide in Japan, which
coincided with the tumultuous Sengoku period. Along-

(148)



side the spread of this new set of techniques, knowledge
of gunpowder manufacturing also spread, which rapidly
increased the demand for saltpeter. During this period,
the demand for lead for projectiles also increased; it is
thus not surprising that information on saltpeter produc-
tion methods reached various locations in Western Japan.

The method for making gunpowder was established in
Tanegashima, and the Kodo-hou method for saltpeter
production spread not only within Tanegashima but also
through various trade routes to Western Japan. In salt-
peter production in Japan, potassium nitrate was extracted
by mixing wood ash with soil. However, wood ash was
not used in China. In China, due to the flooding and
drying of rivers such as the Yangtze (#F7L) and the
Huai (#f£97) River, a large amount of inorganic salts could
be obtained on the surface of the land. After the middle-
autumn, it was believed that saltpeter precipitated from
the soil under the house, and natural saltpeter could be
collected from this soil. Chinese technical books from the
early 1600s, such as Tian Gong Kai Wa ([RILEW])Y
and Bencao Gangmu ([ARZHH])*™, do not mention the
use of wood ash in saltpeter production. On the other
hand, in Western Europe, due to frequent wars involving
the use of cannons, it was necessary to increase the
purity and reduce the hygroscopicity of saltpeter to
enhance the power of black powder. Therefore, a method
was adopted to react the highly hygroscopic calcium
nitrate or magnesium nitrate in the soil with the potassium
salts in wood ash, such as potassium carbonate (potash),
to produce less hygroscopic potassium nitrate. By the
late 15th century, this method had been established in
Europe. Saltpeter was produced using wood ash in
Western Japan during the 16th century. Considering
these historical backgrounds, it is considered reasonable
to assume that the use of wood ash in saltpeter produc-
tion in Japan originated from the West**® It is also
difficult to determine where this method was first used,
but Tanegashima is a possibility given that it was a hub
for saltpeter production. Further literature research and
experimental evidence are necessary to prove that the
Kodo-hou method is of Western origin.

The Baiyo-hou method might have been imparted by a
captive knowledgeable about firearms during the Korean
invasions. Although subfloor spaces are used in both the
Kodo-hou method and Baiyo-hou method, they differ from
the niter-bed method in the use of silkworm feces as a
source of ammonia nitrogen. Over 50 years after the
Kodo-hou method began to be used in Japan, sericulture
and saltpeter production became increasingly intertwined,
which led to the development of the Agricultural Com-
post Cultivation Method ([ Z#FHEANRE#53:]). This was
associated with the silkworm feces produced by sericul-
ture, which is a valuable compost and organic fertilizer.

Gokayama served as a place of exile given that it was
isolated from the mainland, and the environment was
conducive to the crystallization and refining of saltpeter
during the snow-covered winter months. This likely

explained why the Baivo-hou method was the main
approach for the manufacture of saltpeter in the Kaga
Domain. Rice was not easy to cultivate in Gokayama;
saltpeter was thus offered to the Kaga Domain as a tax.

The Kodo-hou method was used for saltpeter produc-
tion in Japan for approximately 300 years, the Baiyo-hou
method was used for approximately 270 years, and the
niter-bed method was only practiced for 20 years. The
process of purifying nitrate ions in the soil is facilitated
by nitrifying bacteria, which are common in the produc-
tion of agricultural fertilizers. Moreover, various ap-
proaches, such as wood ash mixing and recrystallization,
can be used to extract KNO; from the soil. Although
these reactions might seem simple to modern observers,
the fact that ancient people through observations of
nature employed and perfected these techniques for
producing saltpeter is commendable. These saltpeter
production methods were historically significant and have
shaped our country.
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Summary

Introduction: This study was performed to investigate the process of introducing a modern hospital
pharmaceutical system in Yamanashi Prefecture during the Meiji period.

Method: The following materials were used: “Yakugaku Zasshi,” “Yakuzaishi,” and the materials from The
National Diet Library Digital Collection, Tokyo University of Pharmacy and Life Sciences Library, and the
author’s collections.

Results and Discussion: In 1867, the Yamanashi (Kofu) Prefecture government established a new prefectural
hospital modeled after the modern European medical system. Physicians could then dispense medicines
through the hospital pharmacy. In 1886, Sokichi Hasui began working as a pharmacist at the prefectural
hospital. Until the early 1900s, prefectural hospital pharmacies were connected to the Mohan Pharmacy of
Tokyo Imperial University, and associates served as pharmacy directors. Owing to the prefecture’s financial
issues and the hospital’'s problems, the management of Yamanashi Prefecture Hospital fell into disfavor and
the pharmacy directors were replaced for a short period during the first decade of the 20th century until
Jugoro Nakakouji assumed the position in 1908. In 1885, a health science laboratory was opened at the
prefectural hospital where hospital pharmacists officially conducted public health surveys. The number of
surveys conducted at the prefectural hospital decreased when a new laboratory was opened in 1900 at the
private Yamanashi Hospital. Pharmacist Jihei Narushima — who later became the mayor of Kofu City —
served as the president of the Yamanashi Pharmaceutical Association for many years. The ascendancy of
the private Yamanashi Hospital laboratory and the influence of the Yamanashi Pharmaceutical Association
prevented hospital pharmacists from playing a driving role in the introduction of the modern pharmaceutical
system to Yamanashi Prefecture in the early 20th century.
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Summary

Purpose: Passiflora edulis Sims (hereinafter P. edulis) is rich in secondary metabolite flavonoids such as
flavonoid C-glucoside (C-glycosyl flavones). Therefore, it is plausible that flavonoids are the causative compound
of its anxiolytic effect. However, despite the total flavonoid content of Passiflora alata Curtis (hereinafter P.
alata) being half that of P. edulis, both species showed similar anxiolytic effects. In this regard, it is possible
that the anxiolytic effect of P. alata is due to the involvement of other bioactive substances (secondary
metabolites) in addition to flavonoids. In this study, the author conducted a literature survey on the phyto-
chemical analysis and pharmacological and biological activity of steroids and triterpenoid O-glycosides
(saponins) that were isolated and identified as bioactive substances in addition to flavonoids in the historical
process of analyzing the phytochemical components of P. alata extracts. The author then considered the
involvement of steroids and triterpenoid O-glycosides (saponins) in the psycho-neurological effects.

Methods: From the research reports (references) used in reference of Noriega, et al. “Passiflora alata Curtis:
a Brazilian medicinal plant” (2011), reports refered in the author’'s 29th report were extracted as materials
for this report. From these materials, research was conducted on the phytochemical and pharmacological
activities of the bioactive substances isolated and identified from P. alata, mainly C-glycosyl flavones,
steroids, and triterpenoid O-glycosides (saponins). Furthermore, a Web search was used to extract report
materials as recent research report materials on terpenoid saponins, a component of P. alata.

Results: Reginatto, et al. (2001) separated the n-butanol fraction (crude saponin fraction) of the ethanol extract
of P. alata leaves into five compounds (glycosides) by chromatographing on a Silica gel column, and identified
their chemical structures by a combination of MS and 'H-NMR. Birk, et al. (2005) reported that in the saponin
patterns shown in the TLC fingerprints of 14 species of Passiflora sp., only the extracts of P. alata and the
reference substances of 3-O-f-D-glucopyranosyl-(1—2)-4-D-glucopyranosyl-oleanolic acid and quadranguloside
showed distinctive spots under visible light and UV366 light. In other words, among the extracts of 14
species of Passiflora sp., the extracts of P. alata showed saponins as the main metabolites, while the other 13
metabolites appeared to be flavonoids. Dutra, et al. (2023) identified saponin quadranguloside, 3-O-8-D-
glucopyranosyl-(1—2)-8-D-glucopyranosyl-oleanolic acid, and vitexin-2-O-rhamnoside from 'H-NMR related
signals (metabolic profiles). These components were identified as metabolites involved in the discrimination
of P. alata from Passiflora sp. According to Xu, et al. (2023), four genes (HMGR, DXR, HDS, and SM) of the

Key words : Passiflora alata, Cycloartane type terpenoidsaponin, Quadranguloside, C-Glycosyl flavones, Anxiolytic effect
LOHARIERSE The Japanese Society for the History of Pharmacy.
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terpenoid biosynthetic pathway were all found in large quantities in P. alata.

Conclusion: C-glycosylflavones were thought to be the causative bioactive substances for the mental and
neurological effects of Passiflora sp., such as anxiolytic, sedative, and antidepressant effects. In P. alata, the
flavonoid composition is simpler and flavonoid content is lower than that of P. edulis, so the presence of
other bioactive substances is considered to be the causative agent. Among the five steroid and triterpenoid
O-glycosides (saponins) identified by Reginatto, et al. (2001) from the ethanol extract of P.alata leaves, the
quantification results of quadranguloside by Reginatto, et al. (2004) and the identification of three metabolites
from the ethanol extract of P. alata leaves by "H-NMR metabolic profiling by Dutra, et al. (2023) suggest that
quadranguloside is the most likely causative agent of the anxiolytic effect. However, detailed academic
information on the central nervous system depressant effect (anxiolytic effect) of this compound was not

obtained from a search of this literature.

1. FLC&®IC

& 29 3RV 1 | HCHE, Noriega, et al. [ Applying design
of experiment (DOE) to flavonoid extraction from
Passiflora alata and P. edulis] (2012) 121%, ORAC (2
& DI O PUERALIE ORI £V, Passiflora edulis
Sims (LAF P. edulis) & Passiflora alata Dryander (LLF
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D7 7R A FEFREMBEALTVWEEEZ LN,

De-Paris, et al. [ Pharmacochemical study of aqueous
extracts of Passiflora alata Dryander and Passiflora edulis
Sims] (2002) 121&, HEMLF AT OKERE LT, P. data
BEIUP. edulis DIEDQKMERBWIZB T 287 7K/ 4
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MEsu~ s 74— (LUF TLC) TS, —F
SEHFRARIR L LT, PUANLRIRE WEES 5 720 OHTIRIR
B SN SR T T REHBRIC BT, S
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SRS, BIOAEYISEWE (ZRAEEY) OBSsE 25
N%. iUt TLCIZ T P. alata DAHIZBIE S /=R =
YOS ECEEZSND. P alata DEDOHBY
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ATO— )V ZF04 FHR= >
L&l 1

R=(AcO)glc
3-0-p-D-glucopyranosyl-stigmasterol

FLTFURIN) TR R R=
fb& 2

R=(AcO)4glc
3-0O-p-D-glucopyranosyl-oleanolic acid

L& 3
R=(AcO)4glc(1-3)(AcO)3glc
3-0-p-D-glucopyranosyl- (1—3)-4-D-
glucopyranosyl-oleanolic acid

ey 4

R=glc(1-2)glc
3-0-p-D-glucopyranosyl- (1—2)-4-D-
glucopyranosyl-oleanolic acid
(oleanolic acid-3-sophoroside)

HOH,C,

!

ouarny RN TR A FRZ Y
L& 5

R = gentiobioside
9,19-cyclolanost-24Z-en-3p,21,26-triol-3,26-di-
O-gentiobiose

(quadranguloside)

1-1 Chemical structures of the saponin contained in Passiflora alata Curtis

-~

R=glc
cyclopassifloside IX

10,3p,16,24-Tetrahydroxy-24-[ (5-D-glucopyranosyloxy)
methyl] cycloartan-28-oic acid g-D-glucopyranosyl ester

R=glc

E=TITD

cyclopassifloside XI

10,38,16a,24-Tetrahydroxy-24- [ (8-D-glucopyranosyloxy)
methyl] cycloartan-28-oic acid -D-glucopyranosyl ester

1-2 Chemical structures of the saponin contained in Passiflora edulis Sims

HO

S

HO

neocimicigenoside A

(16S,23R,24S) -3p- (a-L-arabinopyranosyloxy) -24-acetoxy-16,

23:16,25diepoxy-ba-cycloartane-15a-ol

neocimicigenoside B

(16S,23R,24S) -34- (B-D-xylopyranosyloxy)-24-acetoxy-16,23:16,

25-diepoxy-ba-cycloartane-15a-ol

[¥] 1-3 Chemical structures of the saponin contained in Cimicifuga racemosa
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M, O I3FEORMEDET T IR )4 FTHDH EER
L7z, £72 P alate DWW, WL 77K 4 F

(EF%vy) Oo7u7 7 A VRS2,

313 Poalata DYV R=> (V97 RKZ>TNWVY R
quadranguloside) DFE"

Reginatto, et al. (2004) X UV #¥igs % i 2 7 HPLC @
SIHTBNZT, P. alata DEDBEW P IZHEFEY 5 quadran-
guloside DEHFIZOWTIL, FMELZZEIIHLT08%

(w/w) \ZHET 5 222% (w/w) CHEESNG 2 & &

mLe.

3-1-4 Passiflora sp. D 4F&IZDOW T, HPLC, UPLC,
CEBEDAHATETHRSNALZETOT 71
ICRENAC-FUAVINTSHRI A RY

Costa, et al. (2016) DO FRLITIE, FH Sz 4HD
Passiflora sp. DWW T, P. alata & P. quadrangularis |35
BT WT IR A FTa7 74 )VERLT:. P alata
"HiE, ETX =20 7L 7Y D, P. quadrangularis
olE, ETF T r20F 0l FPFEER{LEWE L

Tgpl sz, E6izrVzry 75y, A VETHFI VTP
alata TRIE EN/2HS, €T F ¥ & P. quadrangularis T
DAHERE SN

P. edulis, P. alata, P. quadrangularis 7z & ® Passiflora
P CEENLEL C-7 ) AV NT TRy OLFRREIZD
WCTIRE 2 1R L7,

315 'H-NMR #7077 71 IVIZ& B Passiflora sp.
DEDIZ/ —IVHEYOEERBEDDEE
ic2une?

Dutra, et al. (2023) & 'H-.NMR X— 2O H#H 707 7
AW EALFEHE Y =V EMAE DY, BEO Passiflora
sp. D P. alata B £ % OBIEWMFED P. alata var. BRS
Mel do Cerrado #* 5% 5 L7zl L2 D WTC, ERH 5
B (PCA) IZ X 2HPLFEH T O T 7 4 VLY, Mo
Fassiflora sp. & DX Z W EEIZ L7z, P. alata DFE
B3 DR = >~ quadranguloside, %7K = > oleanolic acid-
3-sophoroside (3-O-8-D-glucopyranosyl-(1—2)--D-
glucopyranosyl-oleanolic acid), oa-Z7)VI—A, p-7 ) a—
A, BIUPETXF T 220 T4 Y FIZHAED P, alata &
ZOEESFED P. alata var. BRS Mel do Cerrado |28
W, Mo Passiflora sp. S OALICEEE L TH Y, B
W7V — 75 T2 WEEIC L7z, €L TCPCAICL 00—
TA YT 7Oy POGHIZED, SHNHOWTIZOVT,
Passiflora sp. 75, P. alata D3NS 23w & L
THE L. ThbB P data DY v 7N & ZOBEHED

HWANCET AW & LT, "H-NMR B Y 7 v (3
T 77 AV) b, $RZ O quadranguloside, VK=
> ® oleanolic acid-3-sophoroside (3-O-8-D-glucopyranosyl-
(1—2)-p-D-glucopyranosyl-oleanolic acid) 75 E X 1172,
Quadranguloside (% oleanolic acid-3-sophoroside & & & 12,
LIRT, P. quadrangularis TRE SN2 P alata DL
ANEEVEIE T2 quadranguloside IZ#E L TWB E#£ 2 5
NTwa, 722 oI DU E B & oleanolic acid-3-
sophoroside |2 LTwWa &E# 2 5N TWwaBY,

32 7R/ ARBLCTIVAR/ A NEEGKRICEHAET

BEREETFOEMERL NIV
3-2-1 Passiflora sp. D7 FZHR/ A RNETFIVNXNI A RKD
£4RICE5T B EETF

Xu, et al. (2023) (2 & % &, Passiflora sp. ® 8 FEDOZED
VU TWICBITLT7 TR/ A FBIUT VR A FEGK
IZBE S B 8 DOMBIZF DM L NIZONT, ENRH IS
M 2R OH L T v A2 ) T =L T =7 HD—
OB EETNAZ ) - 78h, EBLOETEE
WCHEHL TV I P L7. 2L CT R/ A S
WA D 4 D O#EE T (HMGR, DXR, HDS, SM) 253X
T P. alata TEEZFEH S Y

33 P. alata DARIEHAOEBZHME

OSSR OB OV, R21CF kw087,

Gustavo, et al. (2008) DHILEFIZOWT, LT 3212
F L7, OP. alata ORMEHEY (AQ) LKLY / —
VAl (HE) 237 9K 4 FEHR= LT, [
FROBGHALFHLEHT 5. $7%b5 AQ & HE MIZRs)
LML OEAL R SN b b3, B 5388
FHTOT A NVERT I EERFEIF L AHET, P
alata O HE \EHIALAEH & IREFEEH oM ;T 2 7R L 72
A, D AQ IMEIRSEFHEH DA Z/R L7z, HEWZB LT
i3, #®300mg/kg DFELIG- T, =7 74— F
TANCEENGEH O EZT|ERI T L%, TTFRE
DA =TT — LR (I EHEA) FHsE.

@AQ & HE © 2 DO TBI% & N7z 3Bz 7
07 7 A VOENE, LR O B E 2 SO L Tw
5. HEIZAQ £ 0 L OB b&EMx HA TN D,
L7278 o THA AR S BMED E s L <B Y, —75
M7 ORHY TBIEE S A7z HEIRSEFR ) R T BUK AL & 12
LD THLARMEAE R DODEHINTH D™

@Ry VT EY VZHERIER T B I EACH Y % A
B9 AL, IR O — B 5 O AR NSRS LT T
Ltk EE Z2 7. C-7Vai vy 7Ry o (EERN
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2 12, B a v L EERBE CBROBMONE Z 5
N5, Ry yIT7EEUHERM (ZHE) L C-7) 3
YIVT IR OMESEHEEZERT AL, 77KV EHKED
Co F 721 G ITHE A L 72HEER 528 Passiflora sp. © C-7"1)
AINTIRY (EFFTy, AVETFYY) ORYY
VT XY VAL (ZHE) L ORE R IRL D WREMEDS
HoHERMTED, TbbHELSD GABA, B HRES
ORI VT EE VI AEE T X3,

4. E =

P. alata DEOL Fu Ly ) — Vil oL s b

T, FERSEIC-Z) a7 IRy EZATUAL B
LMY TR A R OBk (WKR=>) THDH. C-
FNIAUNTTRNIODOWTIE, 8D Passifiora sp. |12
HEINTWBED, P. alata, P. quadrangularis O 2 F&1ZD
WL, Mo Passifiora sp. (2T, Bz 75K 4
F#EE 79K/ 4 F707 7 4 VITRLTW» 52,

HPLC, UPLC 4k & LT, P. edulis DD
Wik, AvF )T yFy, ATy, AVETRI Y,
Erd3d b C-r7Iav V7 IRy FEFEIZEEN,
ZF ORI TH B Z LG SN T 0TI
DWTD, P. edulis fo. edulis & P. edulis fo. flavicarpa 1%
WA RS 72 V), P. edulis fo. flavicarpa O F5 3% D B,
SHEDHET, 7784 FEEEIEWY. Lidts
T P. edulis fo. flavicarpa \ZB§ L Cix, C-7Vas w77
RUDBEBERBEW L EZ SN TV,

P. alata DIEOHIEWIZIE, UFFLv-2-0F L/ F,
AV Fr, AV FY, AVETHFL Y, ET
FUUBRENEEINTHLZEPREEND, ETFD
Y, EFFY L2098 Y FUSMIT L HETY, £
DT TR A NEHEEIEP. edulis D¥11/2 TH 5. 2
TICHBE L <, JUERLIE RIS DWW T, P. edulis % P.
alata D 2 REDENE R L2 EDBH L2 o722, $72
C-7V)ay V7 7 KNIHEBFRR, FARLHERE, &
HEARER (LUF CNS) %4 L7226 R % 845 5 2 Las
RENT LA L ZHITERT 2 H—DB55 w200
C-r/Vai V77 RKromps, FEHESN TRV
I THDH. FIULC-7) TY T TR OIHERHED D
GABA, ZHMEDONY V7 XY VAT ~REE L T,
CNS #fIZh R ALK 2T &EZON C-7
) IV T TR AIBKMET, BRIV TEE S
FEA AL AR E R 23720, CNS HIHIRh £ o 5
Wi, B a3 v E ok gsE ((REH 12k - T,

BUMVE O WGV (RS 2 LD D ™. EF
Y, AVETFIY, ETFXF L 20F 0N, BT
FU-20T LY FIZOWTE, B av il ko
THER L7 7Y aro7er =y (Bl »°5CNS#
HEIR LK) 2T EEZLNE. T4bb
C-7)av V7K OUFEMAERNEIRIZ L > TEL
LD EEZ L. Poalata, P. edulis DR, PiAR%E
WMKE C-7) a7 ITRIELLSGS, TES =
YERT 7V ark L CERERE S CED P edulis 1%
CNS YR (HALHME) 2R EHETE b0 L
BY 5.

—=H M) TR AR ORI (P R=Y) 280
Passiflora sp. \& P. edulis, P. alata, P. quadrangularis
D3FEDHKRTH DH. = OW TP quadrangularis %
quadranguloside # & T 718y 703 N (O-FHE
%) OEHEHEY. Reginatto, et al. (2001) 1 P. alata
DIEDTY 7 — VAL S, 5OOEERE 5#EL, MS
BEOHNMR OfFHICE 5T, 215 b5 % FE
L7 5 DORBHROLEREIZOWTE, ’LISRL
7z, Birk, et al. (2005) (& Passiflora sp. ® TLC 7 4 ¥ 5 —
TNV MIRENZH Ry — v LT, WHOET
BLOUV366 LT T, P alata DFEOL FuLy ) — )
WY &z BYE O 3-0-4-D-glucopyranosyl- (1—2) -4-D-
glucopyranosyl-oleanolic acid 3 & UF quadranguloside @ &
NHFEOAR Y bEIRLEY. L7 > T P. alata DFED
Ty = vt o 5 HEHOBAER O R T, o 250
MY TS AR O-FHER (K= 2) DEZEAHED
EEZLNS.

& 52/, Dutra, et al. (2023) & 'H-NMR fti#f 7o
T7AN 7L oT, Poalata DFEDO LY/ — VAT
»H, 7I7RIAFOETXFL 20545V, R
= ¥ @ quadranguloside 8 & U 3-O-8-D-glucopyranosyl-
(1—2)-p-D-glucopyranosyl-oleanolic acid (oleanolic acid-3-
sophoroside) &3 7 F VBIEIZCTHELZY. 20350
REEW I P. alata DFEFF - W FRNRGER RS
LZEMTEEWE L EZ N5, 2086, 20320/
FWED O NTNDS P. alata DVALRRIZEG LT
DTEZWIEEZL, ETX0-20T7 4073 FOt
RERHRNZDOWTUE, Bk Y, C-7) as V7 IRy
DERNERIZ L > TELZZOT 7 A DOTErF =Y
@ CNS #sh RIS b D E# 2 5. Quadranguloside
9,19 cyclolanost-24Z-en-34,21,26-triol-3,26-di-O-
gentiobiose (2 DWW T, AARNEEZEIC X 2K RICE -
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T, BHITHEEAL D gentiobios 25 EE (C-O f&& DEZL)
LT, ¥ K75 =>d9]19 cyclolanost-24Z-en-38,21,26-triol
WS B EEZOND. £ L TEAUTBUKEDOHE O
2o, BRIy LT, BCOWRIN, ik
BB M@ X BAIRNBATIEREE ZE 2 5. L LIRS
= > ® 9,19 cyclolanost-24Z-en-36,21,26-triol A I 12 & 1T
LT, £ ZTCNSHPHIRYRz 5 2RI > nT
1, R E 2 25 MERPBESNTEST, ERTE RV,
¥ 729,19 cyclolanost-24Z-en-38,21,26-triol (22 W T, ¥
717 V7 / —) cycloartenol ? cycloarta-24Z-en-3p-ol (9,19
cyclolanost-24Z-en-3-01) @ Cy & Cys 12 OH FAHSiEHE L 72
LEWTHEEZZBE, ZIUIHE U7 AW EER) R
FCERHLMEL WTFRIILTH, INHITOWTI,
BHEMIRIL Z FERE T 5 720 QM E R Z HEoR L 22 1 1ud e
59, SEOMETH A, Quadranguloside 1Z[F T 7 a7
ORI )TNRI A R R VIET A 708937
0 FEEIED L 72 S LT\ 5. P oedulis |28
FNTwayrasy 7y FRBLUK (K12 2H)
2, J0) SRR SN Tw ™ 25, Zofioy 2o
Ny 7ud R, a7 /—)bcycloartenol, B X
FNSDOIERGHAE L 25 70T V% ~ cycloartane
[ZoWTlE, R b, BARIER, $EEER, o) o
VER 72 & Ol - AEE NIRRT & T,

P. edulis fo. flavicarpa D¥EE, TETXF=r% T 7)
a ELEBEBOC-7) a7 IR U LZIET,
CNS HIfIh R & Fdi 5 2 b D EE 2. P. alata (22T
&, C-7Vav Vw7 I Rryo7 ) argisglyrsar
NG RN TS A N O-FHER DT R = > 5D
WL 2 b0L bFEEITEZ T

Reginatto, et al. (2004) & P. alata DIEDKERHY O
quadranguloside D & A EIZDWT, L 72T X LT
08% (w/w) \ZHMBT 5 222% (w/w) LHfEEsnsb L
ARG L2, Xu, et al (2023) 1T VR A FEA R
o 4 o0 (HMGR, DXR, HDS, SM) 233 XT P.
alata THEEIZER SN2 ERRE LY. Zhb50M
WS P oalata D7 7K A4 FeER=voelEIZE
WTC, M) TR A R R VIIEICH S b &R
EN, FELAWEEWE L SZ 50TV EE X
5. $hbHEATOA FBIOM) TR/ A FHR=Z
W3 P. alata DAEDREIERI RN B 2 TR B L HESE T
b, EHIZFORTY AT YERIN ) TR A R
AR = » @ quadranguloside (3L F & F, U 7 o
Ny 7y REKBIXOXIZP) 2TERPSHE SN T 5

ZEREETLE, P oalata DEYTEES RO E 2 D
CNS il sh o (PUA R HR, HEEshE) OBk O
CHENERHEEZOND.

5. € ¢ U

Passiflora sp. DIEOIB YA & BBt [F%E SN2
LFmr O, EEGEYHEEWE E 2 L00C-7)
AYNTIRYEATHAL FBLT M) TR A KO-
FetElR (PR=) TH5.

Passiflora sp. DPUNLERNE, #EERE, L) o3 %
EDFE - AR R O FERAEDEEWE & LT, C-7
VAT NT7IRYPEZLNT WS, P alata |22 T3,
> Passiflora sp. (21T, 7IK ) 4 FHEPHEATH
D, TOEREN RV E,S, ZTORRYEL LT,
MOAEYERIE DN EZ HND. P. data \2BIT5
quadranguloside D ERFEEY, B LU P. alata \2H VT,
TR A FEGEBEMBIET$TT, mLNIVTHER
SN Zens, IRGHEORERRWEL LT, )T
WA A PR 2BHICERDLDODPLBHTH 5
Reginatto, et al. (2001) 7% P. alata DIEDO T % 7 — )L
W BEELZSDOAT UL FBXU M) TR A F
O-Fit#Efk (K =) T, Reginatto, et al. (2004)
\2 & % quadranguloside D E &5, 3 X O Dutra, et al.
(2023) ® 'HNMR R #7077 4 > 712k % P. alata
DIEOITY J — VI A5 D 3 D DAHEEY O [F] 72 i
Bho, PALHROFERME L LT, yraTvy
BN 7RI 4 KK = > quadranguloside 723G 77 &
bbb,

ST, a7y BN ) TN A FER= 3T
AVAFEDT T v Z 2k 2 Black Cohosh I b & FNT
W5, ZhUEF A7 7 F Ranunculaceae O 7 A1) A1 3
%< Cimicifuga racemosa (Actaea racemosa) % FEIFHEW)
EL7ERTHL, a7y YRR TR A R
R=UIEZD7F v 7 a3k a Black Cohosh DB L O
MEIVMMTAIEDTESL. TORBLORENS,
oL 707Ny YEL M) TR 4 FFRZ L LT,
neocimicigenoside A, neocimicigenosid B (X 1-3 Z:/8) #°
g FEsh?. IhsoftdiianFataesy
¥ (CRF) (2 & % & B E R V£ > (ACTH) @
SIMER R MG S D RR AR T 2 L S
CRF 3R T E-THEAA-EIE O A b L 2 kR0 HEAHE
FRZ, HOIEEIERZZL TS, Lo TIo 2D
SruFIy N Y FN ) 4 R K= 21 CRE %
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WL T, ACTH Q5 xRS ST, FITRZEMEDR
FIZED, ANV ARBERKTIC L 260 2 1 ZMERA N L
ASEMERE 7 & OFEB O IR EF R T BRI S
720 2TV AT BB OWTIRERENT
Wi ro 7278, CREF ORIEIC & 5 ACTH 73 R) 2
Yrurvy CERIGERT 20 THILUL, ToZ Lz
quadranguloside, # & 0¥ 9,19 cyclolanost-24Z-en-38,21,26-
triol 24 TIXH T, TOPALRRIZBEE DD 2 2%
WS L L, P data OFFMEHFHNEO T 70—
F B, FWITHRENLDEEZ .

FIAR
BIR 9 R SRR 72 0.

51 A XX Bk

D MREA. BARERFHIZE S N - iREoLE (2
»29) 77 INERFIIE SNy 70— T OHE -
AL O 2B B X U 2000 45 LURE O ML O A SCRR IS AL S
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Summary

Objective: Gamification, a method of incorporating game elements into educational and social activities, has
also begun to be utilized in the field of pharmaceutical sciences and clinical pharmacy. This study examines
the history, educational effectiveness, and social impact of gamification in the pharmaceutical field.

Method: The authors reviewed pharmaceutical-related games, primarily via web-based sources, and
compared them with those in related fields such as medicine, nursing and chemistry.

Results: In the field of pharmaceutical sciences and clinical pharmacy, games aimed at preparing for the
national pharmacist examination have been developed since around 2010 and have shown certain educational
benefits; however, it has become clear that their impact on public awareness is limited compared to other

fields.

Conclusion: Moving forward, collaboration with subcultures, such as animation and comics, is expected to
help spread knowledge of pharmaceutical sciences and the role of pharmacists to the general public.
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Comparison of the Current State of Traditional Medicine in China, Japan, and Korea
— Formulations and the Era in Which They Were Created —
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Summary

Objective: This study compares the current status of traditional medicine in China, Japan, and Korea, focusing

on the types of formulations used and periods during which they were first formulated.

Methods: Six official textbooks used by traditional medical doctors in China were surveyed. Two textbooks

used in universities of Korean medicine in Korea were examined. The formulations for prescriptions and

over-the-counter Kampo medicine in Japan were analyzed. Regarding the books containing the listed formu-

lations, the eras in which they were published were identified and compared.

Results: In China and Korea, the formulations created in each era were used evenly. However, in Japan, a

high proportion of formulations included in the textbooks ‘Shanghanlun’ and ‘Jinguiyaolue” written during the

Han dynasty, but not formulations created in the Qing dynasty and later periods, were used.

Conclusion: The types of traditional medicine formulations currently used in Japan differ from those used in

China and Korea, and are influenced by the Koho school which emphasizes the empirical use of medications

described in the ‘Shanghanlun’ and ‘Jinguiyaolue.’
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Exchange between Keisuke Ito, Shokei Shibata, and
Shu (Sekitai) Nagasaka as Seen in Keisuke Ito’s Diary

Keiji Sugimura*
(Accepted May 24, 2024)

Summary

Purpose: Keisuke Ito (1803-1901) was a professor at the University of Tokyo, Japan's first doctor of science,
and a baron. He was a botanist working at Koishikawa Botanical Garden. He was also a Dutch-style doctor.
His third son is Kenzaburo (1851-1879). The actual situation of interactions between Keisuke, Kenzaburo and
Ito’s fellow countrymen Shokei Shibata (1849-1910) and his older brother Shu (Sekitai) Nagasaka (1845-1924)
will be revealed from Keisuke Ito’s Diary (1873-1881).

Method: The historical material used is “Keisuke Ito’s Diary” (1873-1881) (handwritten). Decipher the
relevant parts of his diary to uncover the intimate reality (Collection of Nagoya city Higashiyama Botanical
Garden). The deciphering of the diary is entirely by the author and is not a quotation from the printed
material.

Results: The two sons (Shokei Shibata and Shu Nagasaka) of Shuji Nagasaka (a doctor in the Owari domain)
whom Keisuke has known since his days as a doctor in the Owari domain, and Keisuke and Kenzaburo had
a close relationship both in public and private life in Tokyo. The author reveled the actual state of that
exchange.

Conclusion: Keisuke Ito, Kenzaburo Ito, Shokei Shibata, Shu (Sekitai) Nagasaka, the factors that connect these
four people are (1) they were from Nagoya, Owari domain (2) they were related to the University of Tokyo
(3) they were medical experts (4) they were active as residents of Tokyo, and (5) they had a strong
relationship of trust and interacted closely on a daily basis. As a friend of Kenzaburo and deeply respected
by Keisuke Ito, Shokei Shibata sometimes visited Keisuke's house (14, Masago-cho, Hongo) and worked hard
to treat Kenzaburo's illness as a counselor and doctor. Also, his older brother Shu (Sekitai) Nagasaka worked
hard to treat Keisuke’s illness (rheumatic disease). Nagasaka also created the text for Keisuke Ito's tomb-
stone (Yanaka Cemetery, Tokyo).
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