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Historical context for the initial adoption of Marchand method to
the official and routine volumetric fat determination of milk in Japan (l)

The differenciation of glass apparatus dealers from wholesalers of herbal medicine
and the expansion of milk consumers into popular society in the end of 19th century

Susumu Adachi
Teraoka 1-25-1 No0.806, Izumiku, Sendai

Absract
The official method that the Metropolitan police headquarter had adopted initially for the determining fat
content of milk in 1835 had been principally based on tne invention by a French pharmacist Marchand in 1859.
The Marchand method was applied for more than 25 years. The development of glass apparatus dealers for
scientific research and the rapid prevalence of milk-drinking fashion in Tokyo are described from the view point of
innovation to the milk fat determination. Since various civil enginearing and construction industry had been
extensively carried in the district of Edo (former name of Tokyo) during days of the Feudal Goverment, many
patients had appeared perpetually in the citizen. Wholesalers of the Chinese and Japanese herbal medicine had
been developed and reached at the peak of development during about the 1820s. However the wholesalors
subsequently fell into decline and early in the Meiji period most of them were converted to the other carrers,
because of weaker demand for the herbal medicines in diametric contradiction to the notable import of Western
medicine. The glass apparatus dealer was spreaded then as a branch defferentiated from the wholesalors. In the
beginning (1868) of Meiji period Hatirou Mituoka (Kimimasa Yuri) who was a man of the most capable high official
financier had attached importance of the stock farming and introduced Tomekiti Maeda who had leaned the cattle
farming from the European engineers at Yokohama to the Goverment organizations as an instructor of the milking
in 1869. Many milking businesses were consequently opened by the graduates from the organizations. Ryowun
Matsumoto (Ryou Matumoto) had induced the benefits of milk drinking for the preservation of health to the citizen.
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Study of a large scale stock farming introduced
by Eiichi Shibusawa for the Japan's modernization

Yoshiyuki

Yazawa
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College of Bioresource Sciences, Nihon Unibversity

Absract

The Melji new government took a pioneering policy to introduce livestock as part of Japan's modernization

and industrial promotion.

Eiichi Shibusawa established a large scale stock farm at Sengokuhara village, Hakone, Kanagawa Prefecture,

and introduced milk cows from foreign countries. He implemented pioneering businesses, such as improvement of

breeding, sales of cow for milking, and sales of dairy products.

However, circumstances of milk business then got worse and worse because, of soaringlLabor cost, poor soil,

and bad grass harvest. As a result, he was obliged to close the farm due to the environmental and hygienic

problems.

He is Known as a prominent figure who established many enterprises in financial and banking world in Meiji

era, but little is known about his contribution to the livestock firming industry.

In this study, we would like to examine the policies then Meiji government proposed, the roles of the

“Kouhokusya”, and discuss the process of development of diary farming at that time.
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methods in present use have an extended history.

C. Trade and import of milk and dairy
products in Mongolia

Every household was producing milk and dairy
products in various amounts to meet its own dietary
requirements, and small amounts of ghee, white butter,
clotted cream, and dried curd were sold or bartered
with Chinese traders. Dairy products were also being
supplied as an obligation to Manju guards and approxi-
mately 100 tons of ghee in 1910-1921 and 30,000-32,000
feet of ghee in 1924-1925 were exported to both Russia
and China. Exports to Russia accounted for 56.2% of the
above-mentioned amounts.

The annual production of butter was approximately
4,000 tons at the end of 1970 due to an increase in cat-
tle population and favorable climate. In the 1980s, 4,000
tons of butter was being produced annually and deliv-
ered for consumption in urban areas, and excess butter
and 2,300-2,500 tons of technical casein were exported
to Russia.

Due to the market transition in 1990, dairy process-
ing plants were closed down and the amounts of im-
ported milk and dairy products increased.

According to statistics in 2009, approximately 18.0
mln L of milk worth 3,500,000 USD was imported in that
year. This amount is twice as much as that of domesti-
cally produced milk products.

As regards imported milk powder, 92% is from Rus-
sia, Republic of Korea, and New Zealand, and almost
all liquid milk is from both Russia and China. Annually,
4,000-6,000 L of liquid milk, 200-400 tons of yoghurt, 5-8
tons of butter, and 130-150 tons of cheese are imported,
proof that the demand for these products is huge. On
the one hand, market competitions of domestic manufac-
turers should be promoted; on the other hand, govern-
ment support is necessary for the domestic production
of these products #04547,

D. Industrial processing of milk and dairy
products in Mongolia

The application of scientific knowledge during the
period of socio-political revolutionary changes in Mongo-
lia resulted in an increase in the amount of dairy prod-
ucts produced and the development of production tech-
nology. Butter and ghee were the first products to be
industrially produced. For instance, 82 smali-scale plants
for manufacturing butter were established, relying on
state farms and hay mowing stations in Arkhangai, Bul-
gan, Selenge, and Tuv aimags in 1941, and each plant
received milk from three to four dairy units. Of those
plants, 27% were annually producing up to 20 tons of
butter, and 32% were producing 20-50 tons of butter.

That year, a law that stipulates the delivery of 25 L of
milk and 500 g of ghee to the government was passed
for plants that produce butter in the area. However, the
law was amended and the norm of milk per cow to be
delivered to the government was revised.

In the second half of the 20" century, several ma-
jor reforms took place in the dairy industry due to the
increase in human population, including urban popula-
tions, and the intensification of modern machinery and
technology applicable to dairy processing.

With the purpose of supplying urban populations
with dairy products, the first dairy processing plant that
produced milk and yoghurt was established in Ulaan-
baatar in 1958,

In 1960, a total of 4,500-5000 tons of butter was
produced by 275 dairy plants that received milk from
more than 850 dairy units.

In the period of cooperative campaign among pri-
vate herders, negdels (collective farms) and state farms
became the main producers and suppliers of animal
products for the government and 250 L of milk from
each cow was being delivered to the government. Dur-
ing that period, negdels and state farms were responsi-
ble for processing milk, butter, and other dairy products
in accordance with government-planned assignments.

Plants for Mongolian dairy products were founded
in Tamir soum of Arkhangai aimag in 1970 and Khujirt
soum of Uvurkhangai aimag in 1972. These were small-
scale plants equipped with machinery made in Poland
for the production of dried curd, butter, and milk vodka,
and they were successfully working until 1979.

The production of butter and casein was concen-
trated in 227 agricultural megdels and 24 state and
feed farms located in the highly mountainous and for-
est steppe regions in the 1980s. Mongolian cattle were
crossed to obtain both dairy products and meat and
the premises of milk and butter processing plants were
improved in accordance with appropriate plans in 32
soums of Bulgan, Khentii, Dornod, Arkhangai, Tuv,
and Selenge aimags, and those soums were called soums
of the region for fsutsgii (butter) production.

In conjunction with the increasing demand for dairy
products with high nutritive value, the number of dairy
farms around Ulaanbaatar City multiplied and the milk
processing plant in Ulaanbaatar City was expanded to
receive daily 200,000 L of milk and process annually 60.0
mln L of milk in 1985.

The local demand for milk and dairy products was
fully met by domestic production until 1990. One of the
first steps in the transition to a market economy in 1990
was privatization. As a result, the system for the collec-
tion and supply of milk collapsed, milk processing plants
halted production, dairy farms consecutively declared
bankruptcy, and finally, the entire dairy sector fell into
recession.
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1968 and 1974.

9. D. Khokhoo elaborated a technology for airag fer-
mentation at the industrial level in 1979.

10. B. Lkhagvajav conducted research on the chemi-
cal and physical characteristics of yak and khainag
milk and the technology for fat production in 1980.

11. D. Tsoodol and R. Sukhbaatar (1981) developed a
method for drying mare milk by evaporation and
storage of the product for long periods.

12. G. Gombo (1985) conducted research on the lo-
calization of the dairy processing industry and the
selection of the optimal technological methods in
Mongolia.

13. R. Baldorj studied fermentation technology for
mare milk (ai7ag) in 1988.

14. S. Tsendsuren studied the properties of sheep
milk in 1989.

15. Ts. Batsukh conducted research on the composi-
tion and technological properties of camel milk in
1995.

16. L. Damdinsuren studied the microbiological and
technological aspects of Mongolian cheese and elu-
cidated the scientific and technological basis for the
development of the industrial production of milk
and dairy products in Mongolia in 1978 and 2002.

17. B. Ochirhuyag studied the protein compositions of
camel and yak milk in 2002.

18. D. Suren (2006) studied the composition of low-
calorie butter and its technological and parametric
accuracy.

19. B. Oyunchimeg investigated the microbiological
and technological aspects of Mongolian yoghurt in
2007.

20. G. Gantumur investigated a model of the quality
and technological control of food products in a pilot
milk processing plant in 2009 161718284647

21. Scientific presentations and articles on Mongolian
dairy products have appeared extensively in Rus-
sian, English, Bulgarian, Spanish, Japanese, and Ko-
rean in the past few years.

G. Future perspectives:

Although there was research on the chemical com-
positions and physical and chemical properties of certain
dairy products and animal milk and the mechanization
of traditional methods and procedures, technological and
microbioclogical studies of traditional methods and com-
plex studies of the development of industrial technology
for Mongolian dairy products based on the nature of key
actions and operations were not performed until 1990.

Because the problems encountered in the produc-
tion of Mongolian dairy products cannot be solved by
only repeated physical and mechanical actions using
some traditional procedures under industrial conditions,

research and experiments should focus on the tradi-
tional method as the study object, the explanation of
the actions and operations in terms of theory, and the
development and practical application of industrial tech-
nology to Mongolian dairy products.

The future of the “study of milk and dairy products”
in Mongolia, which relies on the work of scientists and
modern scientific technology worldwide, is perceived to
be as follows:

1. As the concept of “FOOD-DRUG"” has gained
ground in the 2lst century, raw materials from
dairy products deserve further study at both cel-
lular and molecular levels.

2. The importance of ecologically clean milk and dairy
products or naturally produced dairy products is
being disseminated among consumers and the con-
sumption of such products is increasing. There-
fore, studies should be extended with focus on pure
soil, water, air, and animal health.

3. Novel methods in modern biotechnology, nanote-
chnology, and physics, including ultrasound, elec-
tromagnetic field, ultrahigh pressure, laser, plasma,
and membrane technologies, can lead to new tech-
nologies for dairy product raw materials and mini-
mize production cost. This will attract prospective
scientists and pave the way for the intensive devel-
opment of milk and dairy products 262742454647
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