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Odor-reducing capabilities of bamboo-shoot sheaths

Yuko SHINOHARA*

The potential of bamboo-shoot sheaths in odor mitigation has remained underexplored. The
odor-reducing capabilities of bamboo-shoot sheath powder and its 50% ethanol extract were measured
using a gas-detection tube. Over 24 h, neither the extract containing 2.5 mg polyphenols nor the sheath
powder containing 25 mg polyphenols demonstrated any reduction in the odor caused by 20 ppm methyl
mercaptan (CHsSH). However, at 5ppm CHsSH, the extract exhibited a 40% reduction in odor, whereas
the sheath powder exhibited a 65% reduction. These findings indicate that polyphenols, similar to those
found in other plants, play a significant role odors reduction. Furthermore, the sheath powder was tested
against propionic acid and isovaleric acid, 2 and 5 ppm respectively. Both concentrations of isovaleric
acid and 2ppm propionic acid were under detectable levels after 24h. Consequently bamboo-shoot sheath
powder effectively reduced odors with a more pronounced effect on lower fatty acids than CHsSH. These

results highlight the potential of bamboo-shoot sheaths as a natural and eco-friendly odor-reducing agent,

while could be valuable for environmental and industrial applications.
(Received September 2, 2024; Accepted December 2, 2024)
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Kombu Kelp for Dashi
—Current Production and Consumption and How to Choose—
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Summary

More than 115 years have passed since the Japanese chemist Professor Kikunae Ikeda extracted
glutamate from kombu and named the taste “umami”, which is now known worldwide as the fifth element of
taste. This paper focuses on kombu as a dashi ingredient, current production and consumption of kombu in
Japan, issues faced in kombu fishing and processing, and how to choose kombu wisely. Hokkaido is
responsible for most of Japan’s kombu production, but there has been a striking decrease in supply since
around the year 2000. The situation is serious, with a 20% decline in kombu producer numbers in the last
decade. Household purchases of kombu have fallen to less than half the volumes of 30 years ago, and more
than 60% of survey respondents said it is too much trouble to make dashi from kombu. At kombu fishing and
production sites, many factors are given for instability in the industry, including the enormous effect of
weather on harvests. The kombu variety used — Makombu, Hidaka Kombu, Rishiri Kombu or Rausu
Kombu - greatly affects the nature of the resulting dashi and impacts price and whether products are
available wild or farmed. Because the quality differs each year, consumers are advised to talk to a kombu
specialist to find a variety that suits their needs and budget. (This is the translation of a paper originally
published in Japanese in the Journal of Cookery Science of Japan, Vol.55, No.4, 2022).
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1. INTRODUCTION

In 1908, the Japanese chemist Professor Kikunae
Tkeda extracted glutamate from kombu and named
the taste “umami”, and he later presented his findings
on umami at an international conference. Since the
1980s, through exchanges between Japanese chefs
and those from France and around the world, chefs
have grown aware of the importance of umami and
dashi — the fundamentals of washoku traditional
Japanese cuisine. However, it was not until the 2002
discovery of umami receptors in the mouth that the
existence of umami became widely known V. In taste
education in some parts of Italy, they now teach not
four but five basic elements of taste.

Umami substances include the amino acids glutamate
and aspartate found in high volumes in kombu dashi;
the nucleotide inosinate, of which high quantities can
be found in dashi extracted from bonito and sardines;
the nucleotide guanylate found in dried shiitake
mushroom stock; and the organic succinic acid found
in high concentrations in shellfish. Vegetables, fish,
and meat all contain umami substances that are
amplified when combined with umami-rich dashi,
broadening the possibilities for creating satisfying
dishes even with reduced salt levels. In washoku, the
focus is on the dashi aromas and accentuating innate
umami in an ingredient, meaning vegetables can be
delicious even without added depth from animal fats.
Washoku, with its great variety of seasonal vegetables,
wild vegetables, sea vegetables, legumes and potatoes
prepared in combinations with dashi, is therefore seen
as complementary to the sustainable development
goals?.

However, with increasing conveniences around
home cooking, the rise in the use of granulated dashi,
concentrated dashi liquids, and noodle soup
concentrate products has caused a continuous decline
in people making stock directly from dashi ingredients.
The future of those industries is in danger should
consumers of their products disappear.

The Washoku Association of Japan's activities
include promoting November 24th as “Washoku Day —

savor the flavor of dashi’® with a project to serve

washoku menus for lunch services and school lunches
across Japan. From the perspective of preserving and
sustaining washoku Japanese food culture, a key
issue in Japan's food education is surely raising
children who appreciate the delicious flavor of dashi.
In this paper, we focus on kombu used for dashi and
look at current production and consumption figures,
issues in kombu harvesting and processing, and how
to find information to choose kombu wisely. We hope
readers will also reference an earlier paper about the
diversity of bonito dashi and the possibilities for mixed

flakes and thick shavings®.

2. Current trends in kombu production
and consumption

The main varieties of kombu used to make dashi
are Makombu, Rishiri Kombu, Rausu Kombu, and
Hidaka Kombu (also called Mitsuishi Kombu).
Additional varieties include Nagakombu and Hosofu
(or Hosome) Kombu, the latter being the base
ingredient for the edible kombu product tororo kombu.
Detailed descriptions of these kombu varieties, their
unique characteristics, and primary production areas
appear on Kombu Net, the website of the Japan
Kombu Association . A selection of teaching materials
is also publicly available for use in food education.

In practical cooking classes, in addition to the
features of ingredients being used, it is beneficial for
instructors to have background knowledge on
production, consumption, and usage. As shown below,
while both production and consumption volumes are
in continued decline, there is a trend of rising prices,

and data shows a severe decline in producer numbers.

(1) Shift in kombu production volumes and producer
numbers

The vast majority of Japan's kombu production
occurs in Hokkaido, with some shipments coming
from Aomori and Iwate prefectures. Figure 1 shows
Hokkaido's kombu production totals from after World
War II to the present. It also shows Tohoku region
production and Hokkaido-farmed kombu production

figures from this century, alongside export and import
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Figure 1. Trends in kombu production volumes from
1946 to the present

Tablel. Hokkaido kombu producers: decline in numbers
over the past decade

Inspection| Jurisdiction/ Fishery | 2011 | 2015 | 2020 | (a-b)/

Office Cooperative a b ax100
Okhotsk total 171 140 141 -17.5%

Sapporo Iburi total 63 60 55 -12.7%
. Rumoi total 60 45 451 -25.0%
Office I chikar total 17 10 of -47.1%
Office total 311| 255 250| -19.6%
Minamikayabq 1,018| 928 761| -25.2%

Esan 431 370 319 -26.0%

Oshima Shikabe 300 264| 180 -40.0%
Hakodate Toi 279 235 202 -27.6%
Office Hakodate City| 154 102 96| -37.7%
Others 433 500 468 8.1%

Hiyama [Hiyama 89 66 50 -43.8%

Office total 2,704|2,465(2,076| -23.2%

Erimo 581 554 517 -11.0%

Hidaka |Hidaka 214 197 177 -17.3%

Urakawa Hidakachuo 185 173 147| -20.5%
Office Tokachi Hiroo 118 111 91| -22.9%
Otsu 11 5 4] -63.6%

Office total 1,109(1,040| 936| -15.6%

Akkeshi 370 323 279 -24.6%

Kushiro | Kushiro Hamanaka 3431 337 290| -15.5%
. Konbumori 200| 195 177| -11.5%
Office Others 256] 254 224] -12.5%
Office total 1,169(1,109| 970| -17.0%
Habomai 337 329 301 -10.7%

Nemuro | Nemuro Rausu 218 192 145 -33.5%
. Ochiishi 138 134 122| -11.6%
Office Nemuro 36| 33| 28| -22.2%
Office total 729| 688 596 -18.2%

Rishiri 706 583 539| -23.7%

| Wakka- Funadomari 2341 212 222 -5.1%
Wakkanai ~ |Kafuka 178 152 136| -23.6%
office | " [Soya 133] 139] 157] 18.0%
Others 293 241 217 -25.9%

Office total 1,544(1,327|1,271| -17.7%

All Hokkaido Total 7,566|6,884(6,009| -19.4%

volumes.

Hokkaido total production volumes fell from 27,505
tonnes in 1946 to 12,873 tonnes in 2020. Even after
adding Aomori Prefecture’s 139 tonnes and Iwate
Prefecture’s 290 tonnes, Japan’s 2020 total production
volume of 13,202 tonnes is less than half the total 80
years prior. Imports stand at approximately 10% of
total production volumes, and even if the export
amount is added back into the total supply figure,
there has been a rapid pace of decline since the year
2000. Viewed in terms of population, which has
increased from approximately 73 million in 1946 to
126 million in 2020, it is clear how much per capita
kombu consumption has declined.

Table 1 displays the number of kombu producers
(both individual and corporate) by jurisdiction in
Hokkaido. There has been an overall decline of nearly
20 percent in the ten years since 2011, with

predictions that this trend will continue.

(2) Shift in kombu purchase volumes and expenditure

Figure 2 shows trends in annual expenditures and
purchase volume by category per household
(households with two or more members) according to
the Ministry of Internal Affairs and Communications
Household Budget Survey. Although the data is not
shown in the figure, the annual consumption of
kombu (dried) per household was 561 g in 1989
(according to the household survey), which fell to 459
g in 2000, and 229 g in 2020, more than halving in
about 30 years. On the other hand, the amount spent
(...) decreased from 1,311 yen in 2000 to 847 yen in
2020, and the average price per 100 g (—) increased
from 285.6 yen in 2000 to 369.9 yen in 2020.

(3) Ratio of population making kombu dashi and
consumer awareness

In 2018, the Japan Kombu Association randomly
sampled 500 households across Japan, asking how
many times in the past year they had made dashi
from kombu (single answer) and why they did not
(multiple answers allowed). The results are shown in

Figure 3 and Figure 4, respectively.
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Figure 2. Purchase volumes of kombu (dried) and
kombu tsukudani*, expenditure, and average price per
100 g

Slightly more than 20% of households surveyed said
they make dashi from kombu almost every day or
once or twice a week. A further 30% responded that
they do so occasionally, between once or twice a month
and once or twice every three months. Not quite 15%

of respondents said they make dashi from kombu

Almost every day,

17
1-2 times/ gAdnCCI Al
week, 72 88
0% . 20% 40%
4 t"ESS/ week 1-2 times/ 3/ 1-
months, 62

between once or twice every six months and once or
twice a year, thought to relate to special seasons such
as preparing New Year's foods. The remaining
respondents, slightly more than 30%, said they had
not made dashi from kombu in the past year or ever.

When asked why they do not make dashi from dried
kombu, the top three reasons given were, “It’'s too
much trouble” (67.2%), “T use granulated dashi” (52%),
and “kombu is expensive” (37.4%).

The above data show an apparent balance in supply
and demand, given the simultaneous decline in
production and consumption. However, analysis from
industry representatives suggests the reality is a
decrease in the number of producers and production
volumes spurred by the challenges of kombu
harvesting and production, consequently causing

prices to rise.

(4) Issues surrounding kombu fishing and production
Those in the kombu business are specialists holding
kombu fishing rights under the jurisdiction of an
inspection office, but for many, it is a side business to
their principal occupation. They harvest a certain

volume of kombu during the fishing season before

1-2 times/ year, n=500 people

Figure 3. Frequency of making dashi from kombu
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I use granulated dashi
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I don’t know how to use the leftover kombu after making dashi
I don’t know how to make dashi from kombu
I make dashi from bonito, dried sardines or other ingredients other than kombu
I don’t understand the appeal of kombu dashi
I don’t cook
I don’t like kombu
Other
I don’t know

32
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_ [ have never made
2 times/ 6 months, 40 dashi from kombu
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L 1.4% £
N 1.6%
- 3.6%

Figure 4. Reasons for not making dashi from kombu



switching their focus to the more profitable fishery of
sea urchins and scallops, for example. Six factors
are given as issues in kombu fishery and production:
1) weather conditions greatly influence catches; 2) a
short, concentrated labor period of several weeks;
3) long hours and heavy labor in the harvest season;
4) difficulty securing labor resources without fixed
harvest dates; 5) annual income determined by the
yield from catches in a short period; and 6) payments
for deliveries are made several months after fishing.

Kombu is harvested early in the morning on a
sunny day and spread on the shore to dry in the
sunshine for the rest of the day. Rainfall muddies the
seawater, making it impossible to see where kombu
grows from the ocean floor, and windy days make the
water too rocky for fishing boats to leave port.

It is truly a battle with the weather. Because kombu
fishing requires labor for a short, concentrated period,
in the past, when the kombu fishing season began,
children would take days off school, and whole
extended families would gather to help. After
sun-drying, long hours of hard labor continue as
kombu are moved indoors for machine drying and
sorting. The weather-dependent nature of the work
makes it very difficult to secure day labor, and it is
less appealing as cash income because the lead time
until payment is longer than for fresh seafood
products. These elements are causing instability and
contributing to the decline in the number of actors in

the kombu business.

3. Kombu cultivation: conditions and quality

(1) Difference between wild and farmed kombu

Seaweed varieties are classified into three main
groupings: green seaweed, red seaweed and brown
seaweed. Kombu is categorized as brown seaweed,
along with wakame, hijiki and others. Wild kombu
grows in seawater bathed in sunlight at depths ranging
from 30-centimeter shallows to approximately 15
meters deep. Where it is sufficiently deep and
accessible by fishing boats, fishermen enter the area
and wield long poles to harvest the kombu. Natural

varieties include greenish kombu, which is found in

shallower areas where sunlight has caused
photosynthesis to occur, and kombu tinged with red.

In contrast, the process of kombu aquaculture
results in darker, blacker kombu. Threads filled with
immature kombu sporelings are intertwined on ropes
connected to a base rope and hung from a frame for
growing. To ensure the kombu growing vertically does
not touch the ocean floor, the ropes are set at standard
intervals across a wide area in relatively deep ocean
water. Because the sun’s rays do not reach, the kombu
takes on a darker tone.

Modern-day consumers tend to prefer blacker
kombu, suggesting higher demand for farmed kombu
going forward. In addition, great value is placed on
Rishiri Kombu aged for two years or more (referred to
as hinemono), but because the longer storage time can
result in discoloration or formation of powder on the
surface, increasingly more wholesalers are electing

not to hold stocks of this product.

(2) Kombu aquaculture

At present, Hidaka Kombu is only available in its
wild form, but for Makombu, Rishiri Kombu, and
Rausu Kombu, both wild and farmed varieties can be
found on the market. Typically, fishermen harvest
wild kombu that is two years old, and farmed kombu
is also usually cultivated over two years. Only for
Makombu can buyers also find products made from
one-year-old kombu.

The process of kombu aquaculture begins in
mid-July with inspections of two-year-old mature
kombu in the ocean and the collection of stocks that
promise to develop quality zoospores. Only the part
that develops zoospores is cut and placed on a large
tray. This mother plant is soaked together with a
triangular frame tightly wrapped with fine white
threads for 12 hours (Figure 5), to which zoospores
attach as the mother plant releases them. The now
brown-looking threads are soaked in a culture
solution and, when grown sufficiently, twisted onto
ropes and submerged in the ocean.

For the selection of the mother plant, some

producers pick from the same collection point each



Figure 5. Sporelings under cultivation in a seedling
production center

year, others use their judgment to find suitable items
each time, and some producer associations choose
aquaculture mother plants on the assumption that
they must be better suited to the aquaculture

environment.

4. Kombu selection and finding a trusted supplier
(1) Choosing a suitable kombu variety

Many restaurants in Kyoto and the greater Kansai
region utilize Rishiri Kombu and Makombu, but other
chefs prefer Rausu Kombu. For facilities like school
lunch centers, there is greater choice in price terms
with Hidaka Kombu or farmed Makombu. Hidaka
Kombu has a distinctive umami-rich seaweed flavor,
whereas Makombu yields a cleaner dashi flavor.

As wild Hidaka Kombu can be collected along a
coastline extending 200 kilometers, there are
significant variations in product quality, grade and
price. Even if it is of the same standard, kombu differs
based on the year, the beach it is dried on, and even by
individual plants in the extreme. Despite kombu
being a dried food product, the lack of uniformity in
quality is similar to fresh food products, based on the
year or production area, making it difficult to choose
well. While most general food wholesalers stock
kombu, they are unlikely to have sufficient knowledge
of the product grade and quality. The Japanese saying,
mochi wa mochiya (literally, “for mochi, go to the
mochi shop”) suggests going to the experts for advice.

When it comes to kombu, consulting specialist kombu

traders is the best way to ensure you get a quality
product.

If you wish to reconsider making dashi from kombu,
ask your local food supplier to contact a kombu
wholesaler for details on the best kombu for dashi in
your preferred price range. People may worry that the
cost will be higher if they request a vendor order for
them. Other options include asking a vendor to place
a bulk order directly with a regional facility or buying
directly from a kombu specialist. It should be noted
that dried kombu keeps very well for more than a
year when stored at room temperature in a pantry

with low humidity.

(2) Kombu dashi tasting experience
When doing tastings to choose kombu for
should make dashi from

Nagakombu or another variety intended for eating for

dashi-making, you

comparison. Katsuyoshi Suita, co-author of this paper,
has extensive experience with kombu food education
seminars and workshops. The following is how he
recommends people make kombu dashi.

First, place water and kombu (2% of the water's
weight) in a pot over heat and bring to the boil over
five to eight minutes. Then, reduce to low heat and
simmer for a further five minutes. The golden rule for
making dashi with kombu is removing the kombu just
before the water boils. But by simmering it longer, the
kombu releases its distinctive aromas and the umami
changes. Ultimately, you will even experience a strong,
unpleasant kombu smell, but if people learn to adjust
the heat levels, they can use this method for their
daily dashi-making, leaving the pot to simmer for just
over ten minutes. The primary reason for not making
dashi from kombu was “It’s too much trouble”, but this
method removes much of the effort.

There is a common misconception that to make
richly flavored dashi, you can simply double the
volume of cheap kombu used, but this only results in
double the volume of unpleasant and unwanted
flavors. Even with a slightly elevated price, making
delicious soups with good quality kombu is worth the
cost. We implore readers to look to Washoku Day on



November 24th as an opportunity to choose some

kombu for dashi-making and make a delicious soup.

5. Conclusion

In recent years, facilities offering lunch services
have sought help because they cannot achieve
consistent flavor with their clear soups. The selection
of dashi ingredients and methods for making dashi
should be different across restaurants, households,
and when cooking large quantities, but what are the
assumptions when dashi-making is taught in cooking
school? We believe it is necessary to choose different
dashi ingredients and methods based on the types of
dishes being taught and made.

In this paper, we looked at the current state of
examined
which,

unknown to many, is readily available on the market,

kombu production and consumption,

kombu produced through aquaculture,

and offered suggestions for tastings to aid the
selection of kombu for making dashi.

Dashi ingredients and dashi-making methods are
constantly evolving. We hope the pursuit of dashi will
go even further so that consumers of lunch services,
students, and people everywhere can experience the

true deliciousness of dashi.
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Summary

Dried shiitake mushrooms are frequently used in simmered dishes and Japanese Buddhist cuisine to
impart umami and flavor. However, information about dried shiitake as a dashi ingredient is sparse
compared to kombu, katsuobushi (dried bonito blocks) and niboshi (small dried aquatic animals like
sardines). This paper focuses on dried and fresh shiitake. It examines them from various angles, including
cultivation methods, production and consumption trends, cooking methods, the development of new
varieties, and marketing initiatives. Shiitake can be produced through either log culture or bed culture,
and the vast majority of dried shiitake is processed from bed-cultured fresh shiitake. Peak production of
shiitake in Japan was in 1984, and peak consumption around 1994, with sharp declines thereafter and
through to today. Oita Prefecture is currently the largest source of dried shiitake, followed by Miyazaki
and Kumamoto prefectures. Dried shiitake should be reconstituted in cold, not lukewarm, water, and
when cooking with the reconstituting liquid, it is essential to maintain appropriate heat levels. Otherwise,
the action of two types of enzymes will decrease the amount of guanylate — the umami substance. New
shiitake varieties and the latest initiatives for dried shiitake sales are also discussed. (This is the
translation of a paper originally published in Japanese in the Journal of Cookery Science of Japan, Vol.57,
No.1, 2024).
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1. Introduction

During a wvisit to Paris in 1990, I recall being
surprised by the beautiful display of shiitake
mushrooms alongside Fuji apples at a high-end
produce store. At the time, they were labeled
champignon noir (black mushrooms). Some 35 years
later, the variety known as shiitake mushrooms in
English is translated as champignon shiitake in
French, demonstrating how “shiitake” is now known
with the fresh and dried forms

increasingly understood as ingredients of Japanese

worldwide,

cuisine.

Despite this, in Japan, we hear about declines in
shiitake production and consumption. Discussions
about shiitake in terms of washoku Japanese food
culture are limited to guanylate being the umami
component in dried shiitake and the different types,
like donko or koshin (see section 6). Unlike kombu
kelp and katsuobushi (dried bonito blocks), there is
limited accumulated knowledge and awareness of
grades or production methods and regions regarding
shiitake.

This paper focuses on dried shiitake, a food
ingredient expected to play a role in further improving
the flavor of plant-based dishes at a time when great
attention is placed on veganism and Japanese
Buddhist cuisine (shojin ryor). We report on
cultivation methods, varieties and producing regions
and share the results of our information gathering on
dried shiitake production and current classification

systems.

2. Wooden log cultivation of shiitake

The Japanese character for mushrooms can be read
as kinoko or take. Shiitake is thought to have been
named for the fact that it often grows on shii or beech
trees (with the literal translation of its name being
“beech mushroom”), but they also often grow from the
deadwood or tree stumps of kunugi sawtooth oak,
mizunara Mongolian oak, and kuri Japanese chestnut
trees. The primary cultivation methods are log culture
and bed culture (see Figure 1 D). Log culture

commonly uses either felled trees (long wood culture),

tree stumps (stump culture), logs cut to about one
meter (normal log culture), or timber cut to 15-20
centimeters (short log culture).

While customs remain for enjoying wild mushroom
harvests, most of our consumption depends on
cultivated mushrooms of all kinds, which is also true
for shiitake. More than 90% are produced through
mushroom bed culture, showing how few are
produced via log culture. In addition to differences in
timber form, shiitake log culture adopts one of two
methods in terms of culture environment: one in
which inoculated logs are placed in the forest to raise
the mushrooms amid nature and another in which
they are placed in greenhouses. The roofed
greenhouses protect the shiitake from rain, but open
sides ensure good airflow and ventilation; therefore,
cultivation still depends on the natural climate.

The first step in log culture is cutting timber of the
ideal thickness and length from the forest and
inoculating it with spawn (Figure 1 @). The logs are
situated in the best position for the mushrooms to
grow and propagate for 300 days until they are ready
to harvest (Figure 1 3@). Some even take two to
three years until harvest. The heavy labor demands
time, energy and effort, and even then, because not all

spawn mature into mushrooms, low harvest yields

(DShiitake growing on a mushroom bed
(@Inoculating logs with spawn

(3Logs arranged in the shade (final laying stage)
(@Harvesting from logs

Figure 1. Shiitake mushroom bed and log cultivation
(Photo provided by Mori & Company)



result in low production efficiency.

Shiitake cultivation is affected by temperature and
humidity, with cold weather slowing the pace of
growth and rain and temperature fluctuations also
having an impact. To gather enough shiitake to meet
shipment standards, farmers go into the forest and
harvest only the items that have grown to the ideal
size. It is a time-consuming and arduous task, not to
mention difficult access and weather influences. One
reason for the ongoing decline in log culture is a lack
of supply of the required logs, and a major
contributing factor is that the primary source of logs —
the Tohoku region’s Abukuma mountain range — was
forced to stop supply due to the 2011 nuclear disaster.

The challenging work of log cultivation entails
coexistence between humans and nature. It is a good
example of securing a foodstuff with moderate
intervention. We borrow a pocket of nature by
entering the forest, felling trees, inoculating logs, and
watching over them as the mushrooms grow. We hope
that with fair compensation for the work involved, the
tradition can be passed on continuously to future

generations.

3. Mushroom bed cultivation and
appellation of origin

A mushroom bed substrate is created with a
mixture of nutrient-rich materials, including sawdust,
rice bran and wheat bran, that is hardened and steam
sterilized. After cooling to below room temperature,
the substrate is inoculated with the shiitake spawn,
and the mushrooms are cultivated indoors under
strict temperature and humidity control. Harvest can
begin after a minimum of three months. The efficient
cultivation process enables sales at lower prices and
keeps spray pesticides to a minimum. Given the
imperative of avoiding insect contamination in school
lunches, many facilities choose bed-cultivated shiitake
mushrooms.

However, with growing challenges in procuring
hardwood such as konara jolcham oak and sawtooth
oak — the source of sawdust — it is increasingly
difficult to find domestically produced substrate.

Further, the cheap import of Chinese-made substrate
of poor quality and largely unknown materials is
driving down the price of bed-cultivated shiitake. The
source of the sawdust used is unknown, as are the
standards around residual agrochemicals on the rice
and wheat bran found in imported substrates. While
it might benefit consumers to have the choice of
low-cost products, measures must be taken to inform
consumers about potentially unsafe materials and
urgently establish a system so consumers can
distinguish between shiitake grown on domestic or
imported substrate while also aiding in appropriate
price setting and encouraging domestic demand.

In March 2022, the Consumer Affairs Agency
revised its food labeling standards based on the
following. With regards to the management of
shiitake cultivation, given the significant influence on
the formation of fruiting bodies of the cultivation
environment in the initial stage from inoculation to
the point where the mycelium spreads through the
substrate, the site of inoculation of the log (kindling)
or substrate shall be designated as the place of origin?.
The production field and harvest location are the
same for fruit or vegetables, but with shiitake, the log
or substrate production site and harvest location may
differ. In recent years, with the increased use of
substrate imported from overseas, this standard
intends to make it easier for consumers to distinguish
between shiitake cultivated on domestic substrate

and otherwise.

4, Shiitake production volumes

Figure 2 shows total mushroom production
volumes in Japan in 20222, Dried shiitake weight is
multiplied by seven for rough conversion to fresh
shiitake weight. In 2002, shiitake ranked third by
production volume behind enoki and bunashimeji
brown beech mushrooms. An examination of the same
statistical data from 1985, a year of high mushroom
production figures, shows a total volume of 286,424
tonnes, accounted for by dried shiitake estimated as
84,455 tonnes of fresh shiitake weight (29.5%), 74,406
tonnes of fresh shiitake (26.1%), 68,539 tonnes of



Dried shiitake
*fresh shiitake equivalent
14,241t (3.1%) *2,034t

Eringi
King oyster

production
volume

461,736t
(2022)

Bunashimeji
123181t
(26.7%)

57267t
(12.4%)

¥ Chart created from 2022 Special}tzy Forest
Products Source Material (Report of Resulfs of
Statistical Survey on Production of Specialty
Forest Products) “Change in Domestic
Production Volumes of Primary Specialty
Forestry Products” (Chart 1-2(1))

Figure 2. Production volumes of main mushroom
varieties

enoki (24.3%), 26, 211 tonnes of oyster mushrooms
(9.2%), 19,793 tonnes of nameko mushrooms (6.9%),
and so on. Until that time, shiitake production was
high, and it is clear how prolific dried shiitake
production was. The data also highlights how

preferences for mushroom varieties change over time.

5. Trends in dried shiitake production
and consumption

To avoid confusion, in the Japanese text of this
paper, we refer to dried shiitake collectively as kanso
shiitake, where kanso means drying or dehydration.
The more typical Japanese name for dried shiitake is
hoshi shiitake, and “hoshi” can be displayed with one
of two characters. One character is generally used,
and the other is the standard among industry people.
Even then, there is a slight variation in character
usage between the Food Composition Table (2020
Edition) and statistical data from the Ministry of
Agriculture, Forestry and Fisheries?. Some suggest
that one of the characters (L) points to using
sunshine to dry food products, while the other ({#.L)

describes items dried using machine-driven wind. In

shiitake produced through

warm-wind dehydration are labeled with the

reality, some dried
character more typically related to sun-drying. Thus,
the distinctions are not strict.

Changes in dried shiitake production, import,
export and consumption volumes are shown in Figure
32, Statistics have been published for 1967, 1977,
1987, and every year since 2005. Production increased
significantly from 1960 to 1980, reaching a peak in
1984. Exports also grew until the 1990s, after which
they fell suddenly. In the decade from 1990 to 2000,
imports increased, as did consumption, but both have
been declining since. According to industry experts,
Japan currently depends on China for two-thirds of all
stock available on the market.

The decline in dried shiitake production volume is
not merely an issue of shiitake cultivation numbers
but is also impacted by a decrease in producers with
drying facilities. Because shiitake must be dried
immediately after harvest, drying is conducted largely
by producers who can install drying facilities and
perform that process in-house. Producers handle
cultivation and drying in tandem to create the
processed food product. Given that drying demands a
heat source for proper temperature control, the price
of kerosene oil has a direct cost effect, so the most
efficient method would be to dry large volumes at once
in a joint drying facility. However, taking Shizuoka
Prefecture as an example, not a single cooperative
facility exists, forcing businesses to manage the whole
process individually.

In times of high consumption of dried shiitake, their
usage was less in reconstituting to make dashi for
soups and more to soften shiitake to be enjoyed in
simmered dishes or chopped and simmered as an
ingredient in mixed sushi or norimaki sushi rolls.
They frequently appeared in these forms in a
collection of home-cooking recipes eaten nationwide
between 1955 and 19652. With the increasing
westernization of Japanese family meals, there are
fewer opportunities to partake in Japanese-style
simmered dishes or regional styles of sushi, a

situation thought to be impacting the lower
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consumption rates of dried shiitake.

6. Dried shiitake production by type
In addition to region-based classifications, dried
shiitake are separated into three categories based on

the opening of the mushroom cap: donko, koshin and

7,000 6,000 5,000 4,000 3,000 2,000 1,000 0

®

Oita

yamanari. Donko open very little, koshin open
completely, and yamanari refers to any item that does
not fit into the other two categories based on size or
cap opening. The latter's name is derived from the
1dea that they come just as they were picked in the
mountains.

The 2022 production statistics are shown in Figure
4 by production region and type. The largest
producers of shiitake were Oita, Iwate and Miyazaki
prefectures, with these three consistently in the top
three in varying order. Iwate, Nagasaki, and
Fukushima use a higher proportion of mushroom bed
culture for shiitake production.

Oita is by far the biggest producer of dried shiitake,
followed by Miyazaki, Kumamoto and Ehime. Oita
mainly produces donko and koshin types, whereas
Miyazaki, Kumamoto and Ehime have a relatively
high proportion of yamanari shiitake. Incidentally,
with wooden log culture, approximately 20% are

yamanari shiitake.

7. Relationship between dried shiitake

reconstituting liquid and shiitake dashi
The umami substance guanylate is not found in
large quantities in dried shiitake. A ribonucleic acid
(RNA) — the biochemical precursor of guanylate —
dissolves in the reconstituting liquid, and the action of
a catabolic enzyme converts the RNA into guanylate,
thereby increasing the quantity within. In parallel, a
nucleotide-catabolizing enzyme that breaks down

guanylate causes a decrease in those levels. Thus,
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Figure 4. Dried shiitake production volumes by region and type (2021)



while the shiitake are soaking in water, guanylate is
simultaneously being generated and broken down.
The activity and increase/decrease of the two enzymes
differ based on the temperature of the reconstituting
liquid. But in every case, if the reconstituting liquid
sits for too long, the umami substance guanylate will
decrease.

To produce umami-rich shiitake dashi, the dried
shiitake reconstituting liquid should be heated to an
appropriate temperature. The nucleotide-catabolizing
and the
ribonucleotide-catabolizing enzyme reaches peak
activity at 65-70°C. Therefore, the best method to

maximize guanylate creation

enzyme 1is most active at 40-60°C,

i1s to place the
reconstituting liquid still containing the whole
shiitake on the stove, rapidly raising the temperature
to 60°C and heating around 70°C for a while.

There is also a knack for the initial step of
reconstituting the shiitake. The results of an
experiment reconstituting shiitake at 5°C, 15°C, 25°C,
and 40°C, respectively, revealed that dried shiitake
absorb more water at lower temperatures and that it
is best to soak them at 5°C for five hours?. Placing
shiitake in cold water in the refrigerator is the
simplest way to achieve softened, plump,
reconstituted shiitake. Conversely, at 60°C, the water
does not permeate to the center, preventing
absorption even with the benefit of time and resulting
in dark-colored liquid. It is likewise not recommended
to place dried shiitake in hot water or even lukewarm

water, considering the nature of enzyme activity.

8. Shiitake varieties and evaluation criteria
Have you ever considered that there are different
shiitake varieties? As with vegetables, there exist
different

Mushroom farmers cultivate them from spawn

varieties with distinctive features.
purchased from specialist producers. Below is a
summary of the main points from an interview with
Mori & Company, dJapan's largest producer of
mushroom spawn.

Firstly, shiitake varieties are classified for use in

bed or log culture, explicitly developed for each

category based on cultivation method and format.
Breeding mushrooms and other fungi takes the same
form as vegetables and rice, whereby parent stock is
crossed. In crossbreeding, the spores from the parent
stock of varieties A and B are paired, and the crossing
of the two single-nucleus cells results in the migration
of the nuclei. The mother stock contributes one
nucleus and cytoplasmic elements (in a process called
cytoplasmic inheritance), and the father stock
contributes only a nucleus.

The objective is to produce traits demanded by
producers related to ease of use, high growth rates
(increasing the number of packs that can be shipped),
good growth without the need for culling, a desired
uniform size, high yields, and appearance. Figure 5
shows examples of two varieties used in bed culture
and their distinctive features.

The key difference between first-cross or F1 hybrids
of fungi like mushrooms as opposed to vegetables is
that mushroom spawn culture allows for infinite
increases. Once they have purchased shiitake spawn,
mushroom farmers with suitable facilities can
increase the quantities themselves without limit. To
prevent that, spawn producers can register the
variety and prohibit private cultivation through the
Plant Variety Protection and Seed Act, thus protecting
their proprietary crossbreeding techniques.

Proper management of growing conditions is just as
important as variety. The mushroom cap opens faster
if the temperature rises. The cap opening is one

criterion for evaluation, with those with closed caps

Leftt Mori #XR1. Short -cultivation period, fast
turnaround, high yields, uniform size. Consistently
popular variety.

Right: Mori #126. Fast turnaround, high yields. Selling
point is minimal culling work due to uniform fruiting.

Figure 5. Varieties suitable for bed culture
(Photo provided by Mori & Company)



sold at higher prices. Many C-grade items are
available on the market in warmer seasons, so if
farmers send rarer closed-cap A-grade shiitake to
market at this time, they will earn a high price. Thus,
properly managed, indoor, air-conditioned cultivation
facilities are better equipped to harvest shiitake of the
desired quality.

Among dried shiitake varieties, some have a white
tortoise shell pattern on their caps (Fig. 6). This
pattern occurs when the shiitake spores take up
sufficient water in early development stages, after
which the fruiting body (shiitake) is raised in a
relatively dry environment. Variety is not the only
factor in fresh shiitake cultivation and dried shiitake
quality differences; they are also influenced by
cultivation and processing conditions. In fact, the
latter have a greater impact. There exists no uniform,
nationwide know-how on fresh shiitake cultivation.
The information on suitable varieties and methods
differ by region and even by individual farmer, having
been established through experience and passed on to

others.

Nikumaru

Mori no Kingaro

Figure 6. Varieties suitable for log culture
(Photo provided by Mori & Company)
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Figure 7. Dried shiitake marketing initiatives

Most mushroom varieties are now sold year-round,
with only matsutake and wild maitake (hen-of-the-
woods mushrooms) specifically associated with
autumn. Large, meaty shiitake with a cap diameter of
10 centimeters or more are not sold in regular
supermarkets but can be found at roadside
marketplaces in Ibaraki and Fukushima prefectures.
One author took such shiitake home, sliced them
thick and sauteed them in butter and soy sauce for a
dish that even the shiitake averse in the family
enjoyed. The variety is not produced in an indoor
air-conditioned environment but is a seasonal item
grown in greenhouses from autumn through spring
that many customers wait in eager anticipation for.
Despite their status as cultivated mushrooms, some,
like these jumbo shiitake, are grown and shipped in a
specific season. It occurred to the author that despite
having always noted autumn as the season for
mushrooms, she never thought to enjoy seasonally
fresh shiitake.

One jumbo shiitake variety is called Mori no Tomu
Tomu, an interesting name that reflects the
perception of these mushrooms as “the riches of the
Shiitake

numbering,

forest”. variety names either adopt

as shown in Figure 5, or more
familiar-sounding names, like in Figure 6. The latter
makes it easier to label and sell mushrooms by variety
— a given for customers buying rice, fruit, or
vegetables. For some mushrooms like enoki, shimeji,
and eringi, almost all items on the market look the
same, but there are many differences in shiitake by
variety, including size, color, and cap opening. It would
be best to ship shiitake with supplementary food
information to make it easier for customers to
distinguish between products by variety or producer

and discover their favorite shiitake.

9. New initiatives to boost dried shiitake sales
Here, we introduce two new initiatives underway to
stem the tide of decline in dried shiitake consumption
(Fig. 7). A product called Dried TOYOCINI (Usa City,
Oita Prefecture) is made from log culture Toyocini

shiitake mushrooms cultivated on logs from trees



grown for 12-15 years. They are inoculated with the
spawn, which develops slowly over two to three years.
The results of experiments with over ten varieties
revealed good compatibility between the environment
and logs to arrive at this variety yielding large donko
mushrooms. Fresh Toyocini have meaty mushroom
caps and thick, plump stems. Dried versions include
sliced and whole donko types. The deep, full flavor is
the product of a long cultivation time. Customers
order the mushrooms from all over Japan, and many
of them are repeat customers waiting for the fresh
Toyocini sold only from December to March. That a
single company can manage this B2C business from
production through to sales speaks to the strong
market appeal of this unique shiitake variety.
Marusyo Corporation, based in Fujieda City,
Shizuoka Prefecture, was established in 1874. Its
main business was dried shiitake wholesaling, but the
decline in people engaged in agriculture due to the
aging population and succession issues prompted it to
strengthen its systems to handle the whole process
from production through sales. In 2021, the company
built an indoor facility where it can control light and
moisture levels. It commenced log culture under the
same conditions as bed culture, aimed at the stable
production of log-culture shiitake to offset future
expected declines in supply. In 2023, the company
installed an Al system into the production line to
automate the removal of unwanted substances found
in dried shiitake. Consequently, Marusyo has reduced
the sorting workload to less than one-third of the
previous figures and is reporting improved quality.
The company shares images and videos of its basic
shiitake cultivation and processing methods on its
education

homepage, providing valuable food

materials on how dried shiitake come about.

10. Determining the value of dried shiitake
Lastly, we would like to raise several points from
our analysis of the poor circumstances in which
market value is determined for fresh and dried
shiitake. What we need now is taste evaluation
criteria for shiitake in its fresh and dried forms. While

some people maintain that log-cultured shiitake is far
more delicious than its bed-cultured counterpart,
others find no difference in flavor. Another group
believes the latter are better, especially given their
reasonable price. Very little data exists on the
standards by which consumers judge shiitake in the
purchasing process, what factors contribute to a
delicious eating experience, or the best cooking
methods for different shiitake varieties and forms.

The value of shiitake should not be a subjective
assessment but should instead be determined
collaboratively by producers and consumers based on
flavor, safety and originality. As with other foods,
assessing the value of a traditional food item prized
since ancient times on the same scale as something
widely distributed today is difficult. Take wild and
farmed versions of kelp and seafood, yuzu raised from
seed versus a cutting, and soy sauce brewed using
traditional versus modern methods — each has
unique features and relative merits, making it
difficult to choose an overall clear winner. Therefore,
consumers must rely on their knowledge and palates
to decide. We believe the industry and academic
sphere should provide objective information to aid
decision'making and determine  appropriate
evaluation standards.

It is our wish that they include the value of
preserving a range of foodstuffs produced through
various methods in those standards, from the
viewpoint of succession of food culture and the global
trend for respecting diversity. We hope the standards
will incorporate a perspective that contests the mass
production mindset with its focus on efficiency.
Attention must be drawn to the diversity of fresh
shiitake cultivation and dried shiitake processing
methods. Clear explanations of different varieties,
growing methods, and the merits of traditional
sun-drying for dried shiitake would serve consumers
well in food-purchasing decisions.

The trajectory for food science development has long
been about pursuing the best flavors, but some

health

considerations. With the added issue of how we

suggest it should now incorporate



measure value from a food culture perspective, we 2)
sincerely hope that, in the future, there will be more

research on dried shiitake and shiitake dashi.
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Dried Aquatic Animals in Japan
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Summary

Many people are familiar with dashi made from niboshi (dried aquatic animals): fifth graders around
Japan use it to make miso soup in home economics classes, and it is the flavor of Kansai-style udon soup.
This paper discusses the different types of sardines that are the main base ingredient for niboshi,
standards and naming for niboshi, and the great diversity of aquatic animals besides sardines used either
for niboshi (which are boiled then dried) or yakiboshi (grilled then dried). Even within the broader
“sardine” category, katakuchi iwashi Japanese anchovies are classified differently if they have a black
stripe along their backs, and further name divisions are made based on size. Then there are also niboshi
made from Japanese sardines (maiwashs) and round herrings (urumerwashi). Besides the above three fish
varieties, the Japan Agricultural Standards classifies just one other small boiled and dried fish as niboshi:
Japanese horse mackerel. However, while the volumes are not large, many other fish and shellfish are
processed into niboshi and yakiboshi and made available on the market. One private collector’s niboshi
and yakiboshi stores include squid, octopus and shrimp alongside a range of saltwater fish, and even
freshwater fish like sweetfish and loach. The last part of the paper introduces New Year dishes with
distinctive regional flavors, such as Hokusatsu, Kagoshima’s zoni New Year soup made from grilled
shrimp and Sendai Zoni made with the dashi and whole fish of yakihaze grilled and dried goby fish. (This
1s the translation of a paper originally published in Japanese in the Journal of Cookery Science of Japan,
Vol.56, No.2, 2023).
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1. Introduction

Discussions of Japanese-style soup stock, known as
dashi, typically focus on four types: kombu dashi,
made from glutamine-rich kelp; inosinate-rich katsuo
and niboshi dashi, made from dried bonito and small
dried aquatic animals, respectively; and shiitake
dashi, containing guanylate, made by heating the
reconstituting liquid from dried shiitake mushrooms.
In previous papers, I have reported on the significant
variations in flavor and umami in kombu dashi based
on the kombu variety used?, and that in addition to
bonito, dashi can be made from shavings from blocks
of other types of fish, like mackerel and sardines?. The
focus of this paper is niboshi.

The literal meaning of niboshi is “something
simmered, then dried”, so named for the cooking and
processing method. Items that are grilled before
drying are called yakiboshi, and suboshi indicates
items that are simply dried. The names suggest
differences in what was dried and the drying method.
Some regions refer to niboshi as iriko, and there
seems to be a large range of names for these items
because of the many alternative names for the same
fish variety.

In an elementary school home economics textbook,
the basic miso soup recipe for 5th-grade practical
cooking lessons introduces how to make dashi from
niboshi. When 1 visit elementary schools to conduct
food education lessons about niboshi, I separate a
large specimen into flesh, bones, head, and intestines
for tasting. Students often say it is their first time
seeing or touching niboshi, and many are shocked by
how delicious the umami-rich flesh is compared to the
bitter innards. I occasionally hear how the lesson
motivated children to start eating niboshi as a snack.
A reexamination of products available in stores
revealed a wide range, with small niboshi sold as
“edible niboshi”, including in no-added-salt and

salt-free varieties.

With the growth in snacking and trends to simplify
home cooking, the number of people making dashi
from base dashi ingredients is decreasing, but in the
past, niboshi was the starting point for many dishes. A
record of Japanese home-cooked soups up to the
1960s? introduces many dishes using niboshi. The
survey data the publication was based on shows that
some regions like Kochi Prefecture, for example, used
dried fish other than sardines, such as horse mackerel
and herring*9. Surveyors also often heard that after
making simmered dishes, soups and hot pots, the
niboshi used were not thrown out but cooked and
eaten as part of the dish.

Niboshi is clearly an important Japanese food item,
both as a stock ingredient and for eating. However,
perhaps because its use has been more in homes
compared to kombu and katsuobushi used by chefs of
Japanese cuisine, very little is written about niboshi
varieties and regionality. Therefore, in this paper, I
will discuss the wide range and regional
characteristics of niboshi and the very similar
yakiboshi.

2. Niboshi definition and standards

The Japanese Agricultural Standards (JAS) listing
for niboshigyorui (boiled and dried small fishes)
defines them as “fish that are boiled to coagulate their
proteins and then dried”. The standards specify that
the water content must be 18% or less and crude fat
content be 8% or less for regular items and 5% or less
for superior items, showing the requirements for
proper drying processes and minimal fat content.
Important conditions concerning the luster, color,
smell, and taste state there must be no yellowing or
rancid smell. Further requirements related to the
form in the standards demand the entire fish body
length, classifying

excellent firm flesh, skin intact, 10% or less with split

superior niboshi as having

abdomens, and virtually none with heads missing.



Regular niboshi are those with quality firm flesh, skin
intact, 30% or less with split abdomens, and only a
few with missing heads. In contrast to shavings,
which come from blocks of fish flesh, niboshi are
required to be whole fish with head, intestines and
everything intact.

The only acceptable ingredients for niboshi are “I.
Japanese sardine, Japanese anchovy, round herring,
or Japanese horse mackerel” and “2. table salt
(limited to usage in the fish boiling process)”. No other
ingredients are allowed. Only the above four fish
varieties are recognized according to JAS, but many
other small dried fish varieties exist, one example
being tobiuo flying fish (also called ago). The
considerable variety of niboshi available on the

market will be discussed later in this paper.

3. Niboshi salt content and trends
for salt reduction

When making niboshi dashi, the resulting dashi
will have a salt concentration between 0.1 and 0.2%,
depending on the volumes used. The synergistic effect
of umami and salt results in deeper flavor, which
explains why, during school visits, many children find
niboshi dashi richer and more delicious than kombu
dashi and bonito dashi.

According to Japan’s standard tables of food
composition, 100 grams of niboshi contain the
equivalent of 4.3 g of salt. Amid growing trends for
salt reduction, products such as “no-added-salt
niboshi” and “salt-free niboshi” are now available.
“No-added-salt niboshi” means fresh, unsalted water
was used for boiling. To achieve the lowest possible
salt levels, as found in “salt-free niboshi”, the fish
must be boiled in plain water in multiple iterations to
remove the natural salt levels in sardines — a
saltwater fish. Data comparing the salt levels in 100
grams of products from six companies show niboshi
have 4.2-4.4 grams, no-added-salt products have
0.3-3.0 grams, and salt-free niboshi have only trace
amounts (less than 0.05 grams)®. Even for products
claiming not to use salt, there was a ten-fold
levels,

difference in salt demonstrating the

importance of consumers checking the nutritional
information for each product.

As much of the umami content is surely lost
through the repetitive boiling process required to
make salt-free niboshi, consumption of these products
is likely aimed at protein and calcium intake. It is best
to use regular niboshi to make dashi and remember to
keep the level of seasonings like soy sauce and miso to

a minimum because there is already salt in the dashi.

4, Sardine varieties and niboshi characteristics
Niboshi are primarily made from sardines of three
varieties — Japanese anchovies, Japanese sardines
and round herrings — with the greatest volume
coming from anchovies. Figure 1 contains photos
showing the traits of these fish and some general
information on the different types of sardine-based
niboshi based on data from Yamaki Co. Ltd. and the
website of a dashi ingredient supplier”. Anchovy
niboshi come in the shiroguchi type, often found in
western Japan, and the seguro type, more common in
eastern Japan.

In Chiba Prefecture and the surrounding Kanto
region, instead of the Japanese name katakuchi
iwashi, Japanese anchovies are called seguro iwashi
or seguro, linked to the black stripe along their backs.
In Nagasaki, they are etareor etari, and some regions
simply call them tare. The dried version of these fish
is more commonly referred to as iriko than niboshi in
the Seto Inland Sea and greater Kansai region, and
there is a traditional dish in Kagawa Prefecture called
Iriko Meshi flavored with umami-rich dashi extracted
from the fish. This iriko dashi is often used in noodle
soups in Kansai and is indispensable in Sanuki Udon,
one of the most famous regional udon varieties.

Anchovies are cooked and processed into many
products besides niboshi. Traditional dishes include
sesame-simmered anchovies (gomazuke) in Chiba
Prefecture and anchovies in seasoned bean curd lees
(unohanazuke) in ITbaraki Prefecture®. The juvenile
fish are typically called namashirasu, but Kochi
Prefecture locals who eat them often call them dorome.

Additional dishes made from anchovies include



(Top) Japanese anchovy (katakuchi iwashi’
alternative name: seguro iwash)

Large jaw, mouth opens wide. Small body size,
only grows to about 15 cm. They make up the
biggest catches. Broad uses as fresh, dried, boiled
and dried, and salt-cured fish.

(Middle) Japnese sardine (maiwash)
Distinguished by black spots on side of body.
Large, grow to 20-25 cm long. Used fresh and for
oil-marinated sardines. Small ones processed into
niboshi.

(Bottom) Round herring (urume iwashp
Named for large, teary-looking eyes. Grow to as
big as 30cm. Processed into niboshi and mezashi

(brined then dried sardines).

Figure 1. Three main fish varieties used for niboshi

Table 1. Characteristics of niboshi dried sardine varieties

@
Japanese

anchovy

Shirog
uchi
type

[Shiroguchi niboshi]

Fishing grounds: Setouchi

Fishing period: June to September

Features: Consumed across Japan but most
common in western Japan. Greyish white body,
soft flesh with coarse fibers, flaky. Strong umami,
yields refined dashi. This variety often eaten as a

snack.

Segur
o type

[Seguro niboshi]

Fishing grounds: Nagasaki, Chiba, Ibaraki,
Sakaiminato (Tottori)

Fishing period: June to November

Features: Consumed in Nagoya and eastward.
Black color along back distinguishes it from
shiroguchi. Firm flesh with dense fibers. Depth of

flavor yields stronger tasting dashi.

)

Japanese sardine

Alternative name: hirago niboshi. Range from 2 to
12 cm. Used to make dashi from Kanto and
northward. Large fish with firm flesh are dried to
make fish shavings. Stronger fish flavor than

Japanese anchovies.

®

Round herring

Alternative name: urume niboshi. Range from 5 to
14 cm. Mainly used for dashi but also found as an
ingredient in simmered dishes. Less fishy smell
than Japanese anchovies. Yields elegant dashi
with refreshing sweetness. Large, fleshy fish also

used to make fish shavings.

Source: Yamaki Co. Ltd



flattened, dried tatami iwashi, and the New Year's
dish tazukuri, in which they are candied in sugar and
soy sauce. Raw, fermented, dried or sun-dried,
sardines in many forms are incredibly familiar to
Japanese people and prepared in many ways.
Nagasaki Prefecture’s Tachibana Bay Salted Etari
anchovies (etari no shiokara) are recorded in the Slow
Food movements “Ark of Taste”®, and the salted,
fermented anchovy product provides a fascinating
contrast to Italy's anchovies. As mature Japanese
sardines and round herrings grow quite large, they
are consumed as sashimi or grilled mezashi—
sardines that have been brined before drying.
Sardines of all sizes are made into niboshi and used in
dashi, but some large ones have so much flesh that
they are made into shavings to make dashi. People
often confuse these shavings called iwashi bushi with
niboshi, but they are totally different products. The
former has a smoky aroma from boiling and smoking
before drying, and the latter has a strong fish flavor,
having been simply dried after boiling.

5. Naming based on niboshi size

Niboshi made from dJapanese anchovies take on
different names depending on their size (Figure 2).
The size-based names and typical sizes are shown in
Table 2, based on surveys with niboshi producers and
data from company websites?- 10,12, In addition to the
general terms of oba (large), chuba (medium) and
koba (small), chuara sits between large and medium,
chukoba means medium-small, and others still have a
further grouping called kochuba (small-medium).
Furthermore, when the niboshi are of the seguro type,
the size names change to oozar, chuzai, and kosai,
making it very difficult for regular consumers to
understand. Research into typical sizes for each
category revealed minor differences by region,
industry, and company. There is no consistency.

Japanese sardines belong to a category of fish called
shussegyo, for which the name changes as the fish
grows. As fresh fish, they are called shirasu, hirago,
koba, chuba and oba, from smallest to largest. The

largest ones growing to more than 20 centimeters are

Source: Yamaki Co. Ltd

Figure 2. Japanese anchovy niboshi: naming by size

Table 2. Japanese anchovy niboshi: naming by size and
size guide

) Takata )
Yamaki . Nagasaki )
Kaisan Co. Marukai Foods
Co. Ltd. Gyoren o
. Ltd. | Co. Inc. (Hiroshima
(Ehime (Nagasaki
(Kagawa Prefecture)
Prefecture) Prefecture)
Prefecture)
10 cmor 10 cm or more
8cm+ | Approx. 8
more (alt. |Japanese anchovy
Oba (seguro cm or ) i
) name: niboshi: up to
=00zai) more
seguro) approx. 13 cm
6-8 cm 7-9 cm | Chuara 9-10 cm
Approx. 6—
Chuba | (seguro g (alt. name:| Chuba 7-9 cm
cm
=chuzai) seguro | Chukoba 6-7 cm
4-6 cm Kochuba 5-6 cm
Approx. 4—
Koba | (seguro 4-6 cm
6 cm 4-5cm
=kosai)
. Approx. 3—
Kaeri 3-4 cm 2.5-3.5 cm| Approx. 2.5-4 cm
4cm
B Approx. 2.5 cm or
Chirimen - - 1-2 cm
less

now branded as Obaiwashi — a popular sashimi fish.
This shows how the same koba to oba naming is
applied for the size comparison of both fresh Japanese

sardines and their niboshi counterparts.



6. Diversity of niboshi around Japan
An exhibit demonstrating the great diversity in
niboshi ran from November 2022 to January 2023. It
was part of an exhibition at Ueno’s Tokyo National
Museum entitled “Our National Treasures: 150 Years in
the Future”. Niboshi no Hyohon (Niboshi Samples) by
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Yukio Numata, co-author of this paper, was awarded
the highest accolade. The creator selected 30 varieties
from his collection of niboshi, yakiboshi and suboshi
gathered across Japan over many years. Figure 3
shows an image of the samples with annotations of

the fish varieties and where they were purchased.

2)sweei;ﬁsh yalgiboshi |Giful

———
——
=, @

4)barracuda niboshilKochil

@\

5)flying fish
yakiboshi[Nagasakil

8)(unknown) niboshi  9)largehead hairtail
*[unknown] niboshi[Hiroshimal

. 5:"3\--&— -
13) 14)

10) yellowback sea bream niboshi[Hiroshimal. 11) mackerel niboshi[Nagasakil, 12) Japanese sardinella
niboshi[Tottoril, 13) Japanese anchovy niboshi[Tottoril, 14) Japanese sardine niboshi[Nagasakil, 15) round herring
niboshi[Nagasaki]. 16) (unknown) niboshi *[unknown]. 17) loach yakiboshi[Giful, 18) Indo-Pacific sailfish
niboshi[unknownl, 19) horse mackerel niboshi[Shizuokal, 20) juvenile Japanese anchovy niboshi (kaeri
niboshi)[Tottoril, 21) silver-stripe round herring niboshi[Shizuokal, 22) spotnape ponyfish niboshi[Kagawal, 23) red
rice prawn suboshi[Oital, 24) sakura shrimp suboshi[Shizuokal, 25) akiami paste shrimp suboshi[Hiroshimal,
26) (unknown) niboshi *[unknownl], 27) puffer fish niboshi *[Nagasakil, 28) oyster niboshi[Hiroshimal, 29) squid
niboshi[unknown], 30) octopus niboshi[unknown]

Notes:

a) When unknown, the fish variety is shown as (unknown) and the place of purchase as [unknown];
b) Items marked with an asterisk (*) are known as "chirimen monsters";

¢) Placename in place of purchase refers to the prefecture.

Figure 3. “Our National Treasures: 150 Years in the Future”. Niboshi no Hyohon
(Niboshi Samples)—niboshi varieties and place of purchase



Among the 30 samples, in addition to Japanese
anchovies, Japanese sardines, round herrings and
horse mackerel, there are a further 13 saltwater fish
niboshi (datsu Pacific needlefish, eso lizardfish,
kamasu barracuda, tobiuo flying fish, akamutsu rosy
seabass, tachiuo largehead hairtail, kidar yellowback
sea bream, saba mackerel, mamakari Japanese
sardinella, bashokajiki Indo-Pacific sailfish, kibinago
silver-stripe round herring, Aiiragi spotnape ponyfish,
fugu puffer fish), two freshwater varieties (ayu
sweetfish and dojo loach), three non-fish niboshi
(oyster, squid and octopus), and three shrimp suboshi
(akaebired rice prawn, sakuraebi sakura shrimp, and
akiamiebi akiami paste shrimp).

According to Numata, who works for Odashi Kobo,
a specialty store that stocks over 80 dashi ingredients,
fish suited to niboshi have few bitter and other
unwanted flavors and, when simmered, release
umami and a pleasant aroma. The key is to ensure
they are not oxidized. The smaller koba sardines are
thought to be better for dashi than larger ones
because the innards are less developed, meaning less
bitterness, and the lower fat levels make them easier
to dry and less prone to oxidation. The result is clear,
not cloudy, dashi. The larger oba release the
distinctive strong sardine smell, lending themselves to
niboshi-based ramen soups. More bitter niboshi are
also often used not for dashi but for more heavily
seasoned tsukudani dishes (preserved foods boiled in
sweetened soy sauce).

Many fish varieties can be made into niboshi, with
freshwater fish more suited to the yakiboshi style, in
which they are charred at high temperatures to
remove the distinctive smell found in freshwater fish.
We can find yakiboshi sweetfish and loach in the
sample. Despite yielding delicious dashi, many people
will not test out the dried version of fish like loach
because it is not typically associated with dashi. Other
examples include minnow or dace (haya) and
Japanese char (iwana), but you will unlikely find
yakiboshi of fatty varieties like unagi eel. During
interviews on regional home cooking up to the 1960s, I

learned how they prepared sweetfish along the banks

of the Nahari River in Aki City, eastern Kochi
Prefecture. Enormous catches of sweetfish were
simply grilled over charcoals and packed tightly into
72-liter aluminum drum cans. I remember thinking it
was a luxury to use wild sweetfish for dashi, but it
made me aware of yakiboshi and the wisdom of home
cooking, skillfully processing and preserving
ingredients that arrive en masse once a year.

In addition to fish, Numata’s sample contains dried
shrimp varieties alongside boiled and dried niboshi of
an octopus, squid and oyster. It also displays a
so-called “Chirimen Monster” — the kind of item that
mistakenly makes its way into packs of chirimenjako
(salt-boiled and dried young sardines). While some of
the sample items may not be feasible as dashi
ingredients, it is an incredibly fascinating work in
terms of capturing in one space the diversity of

ingredients available.

7. Region-specific niboshi and yakiboshi

Lastly, I would like to focus on three ingredients as
examples of usage in traditional dishes and daily
home cooking, namely yakiebi from Kagoshima
Prefecture, yakihaze from Miyagi Prefecture, and
kibinago niboshi from Kochi Prefecture.

The first dish is a celebratory New Year soup called
zoni, found around Japan, but this one from
Kagoshima’s Hokusatsu region is an example of how
the dashi ingredient is used to make stock and also
served whole in the dish. The grilled (or dried) shrimp
is reconstituted in water with kombu and then
simmered. The resulting dashi is combined with the
reconstituting liquid from dried shiitake to make the
clear soup base (Figure 4, ©@@). Kumaebi green
tiger prawns, similar to kurumaebi Japanese tiger
prawns, are most typically used. In the Edo period,
huge shrimp catches were preserved by grilling them
over pine wood before drying, and they were
presented to the powerful and prominent Shimazu
Family.

Another example is Sendai Zoni (Figure 4, @®)), in
which yakihaze grilled and dried goby fish is used for

stock, then cooked and served in all its splendor. The



Source: Masahiro Shimozono
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by author)

(Dgrilled shrimp @grilled shrimp reconstituted in water with kombu (@Hokusatsu region shrimp zoni

@yakihaze grilled and dried goby fish (®Sendai Zoni with yakihaze Source: Hitoshi Suzuki ©horizuke (photo

!

Figure 4. Regional cuisine: shrimp yakiboshi (Kagoshima), yakihaze (Miyagi) and
kibinago niboshi (Kochi)

fish caught in Matsushima Bay is grilled and tied up
in straw for drying. There used to be many huts
specializing in this process, but with the significant
decline in their numbers, yakihaze is increasingly
becoming a rare and luxury product.

In contrast, for local people in the Shimanto River
basin in western Kochi Prefecture, niboshi of kibinago
silver-stripe round herring is an indispensable dashi
ingredient that forms the basis of their daily miso
soup. In the small village of Nakatsugawa in
Shimanto Town, until the 1960s, people dined almost
daily on a vegetable hot pot dish called horizuke
(Figure 4, ©)19. The hot pot begins with dashi made
from kibinago niboshi, contains lightly pickled daikon
radish and napa cabbage, and is finished with miso.
The sample of niboshi items mentioned above
contained kibinago niboshi from Shizuoka Prefecture.
While it was found during other field research in
Amami Oshima in Kagoshima, it has not been found
elsewhere, making it quite a rare niboshi variety.

Even within Kochi Prefecture, its usage is peculiar to

this Shimanto River basin area — a topic of interest

for future studies on food culture.

8. Conclusion

This paper has introduced the multitude of niboshi
and yakiboshi items from around dJapan. Until
recently, dashi has primarily been translated as
“Japanese soup stock”, but with the spreading
popularity of Japanese cuisine worldwide, words like
sushi, sashimi, miso and yakitori have become part of
the universal language. In the same way, “dashi” is
gradually joining the global lexicon. Dashi has its own
culture that separates it from French bouillon and
Chinese tang. As one fundamental element of that
culture, I anticipate greater culinary and food culture
research into niboshi and yakiboshi in the future. I
hope this will lead to broader usage of niboshi in home
economics lessons and more information available on
niboshi for use in homes, at food service facilities, and
in restaurants. It is my wish that as more people use

and appreciate the deliciousness of niboshi, Japan’s



diverse niboshi culture will be further developed and

passed on to future generations.
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Etic and Emic Revisited: Towards a Unified Understanding of Behaviour

TANABE Takehito*

This essay revisits the theoretical distinction between etic and emic perspectives, initially formulated by
K. L. Pike, by examining their application across various cultural, linguistic, and literary phenomena.
Specifically, it addresses the contrasts between Western and Japanese rituals, the issue of emic notation
in Japanese academic discourse, the ongoing debate surrounding Hepburn Romanisation, and the
interaction between phonetics and phonology. In doing so, the essay highlights the essential role that both
etic and emic approaches play in fostering a comprehensive understanding of cultural behaviours, social
structures, and linguistic systems.

In the case of cross-cultural rituals, the etic perspective frequently offers a superficial observation of
practices, such as the handshake in the West and the bow in Japan, without considering the internal
dynamics underpinning these behaviours. The essay contends that an emic approach provides a more
profound understanding of such rituals, illuminating the nuanced relationships between individuals and
their cultural context. The issue of emic notation is further scrutinised, revealing how external
interpretations may distort the intended meaning when evaluated solely from an etic standpoint.

Additionally, the essay explores the complexities of Hepburn Romanisation, demonstrating how
phonetic and phonemic inconsistencies contribute to confusion between English and Japanese
representations. This comparison underscores the necessity of recognising the limitations inherent in
each approach. In literature, the etic and emic perspectives are examined through narrative techniques,
such as unreliable narrators, illustrating how readers are compelled to navigate between surface
observations and deeper, culturally embedded meanings.

Through these discussions, the essay reaffirms the importance of striking a balance between the two
perspectives to achieve a nuanced and accurate interpretation of cultural, linguistic, and literary

phenomena.
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Figure 3: The shaded areas in the Venn diagram

indicate the relevant sections.
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Commentarii De Bello Alphabeto Phonetico Internationali

TANABE Takehito*

This commentary focuses on the evolution of typography in the representation of language notation and
pronunciation, along with the accompanying technical endeavours. Specifically, it examines the transitions
in the notation of phonetic symbols across different eras and software environments, with particular
attention to the difficulties associated with the use of the Unicode standard and Combining Diacritical
Marks. Furthermore, it elucidates the necessity of specialised fonts for displaying certain phonetic
symbols, including the International Phonetic Alphabet (IPA), and the advantages of employing IATEX
and TIPA to address typographic challenges that existing document creation tools cannot resolve. Through
discussion on the limitations and possibilities of multilingual support in contemporary document creation
and typography, the commentary explicates the gap between the design philosophy and the actual
implementation of Unicode. This exposition is positioned as a comprehensive evaluation of the existing

challenges and solutions at the intersection of linguistics, computer science, and typography as of 2024.
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Unicode — A2 #EAL, voL Combining Diacritical Marks B 1. g1 &
DFERIZIB T 2 NEEA RET 5. Language changes. Words become old-fashioned and
E b, [EEEEHE TR (IPA) Y 2 B0 E O%RY are replaced ( yonder > there), forms are replaced by other
FHEDORRNIFHE L7 4+ > OB, B L OBE forms (thee > you), etc. Present-day written forms of words
FOLEERY — VTR TE RNV AR T Z often betray an carlier stage. For instance, in #ight, the
7 4 — ORI B WTRXY ™ & TIPA™ Sy - — gh is no longer pronounced, but it once indicated a real
DB OFAOHAIZ O THAZ L, B OSCEE sound; cf. G. Nachr, where the corresponding ch is still fully
REZART T T 4 —ZBITDHLEFENEORIR & pronounced. This sound goes back to the £ of Lat. nox, noct-is.
FTREMEIC DV T OFEFR % 3 L C. Unicode ™ * D& Old English is a different language alcogether from the
BARLBEOREDX v v T IZONTHER AT 5, modern English thac we know, and very difficult for the
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Puvi
/pomgy/

PV + -Tog + -6
/pPomé:/ + /tos/ + /kés/

PV TLKOG
/pPomertikds/

phonetic
/founétik/

/\

PWVN + -t

/pPomé/ + /ma/

POV
/pP3meima/

phoneme
/féunimm/

phoneme + -ic

/féoniim/ + /1k/

phonemic
/fouvniimik/

phonetician phonemicist
/founitifon/ /founimmosist/
etic emic
/étik/  */émik/  /limik/

N

Despite having the same etymology,
the words were pronounced differently
due to the different formation of

the English words!

Figure 9

\/

€Spresso

ANVYBNVYC
Clerk: Would you like coffee, tea or espresso?
(In this case, the logical expression is XOR, not OR.)

Figure 10
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A SAXS and USAXS study of the influence of pH on the casein micelle structure
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A

Changes in milk pH significantly influence the behavior and physical properties of casein micelles; however, the
effects of these changes on casein micelle structures are still unclear. The aim of this study was to elucidate the effect
of changes in pH range from 5.9-7.1 on the structure of casein micelles in milk using small-angle X-ray scattering
(SAXS) and ultra small-angle X-ray scattering (USAXS). The casein micelles formed one-dimensional aggregates. The
micelle radius decreased with decreasing pH, whereas the size of the water domain increased. The distance between
colloidal calcium phosphates (CCP) remained unchanged, whereas the CCP radius decreased with decreasing pH.
Voluminosity, which was calculated from scattering intensities, increased at increased pH. In conclusion, the micelle
structure changed significantly in response to changes in pH. Our findings help to understand the changes in the

physical properties of milk at various pH levels in terms of the microscopic structure.
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Effect of preheating temperature on vegetable hardening and extent of
cell membrane damage based on the measurements of potassium ions
eluted and electrical properties

Michiyo Kumagai*, Yuka Hosoda**, Takako Koriyama***, and Midori Kasai**

*Tokyo Seiei College ** Ochanomizu University ***Toyo University

B

We investigated the effect of preheating temperature on the degree of hardening and cell membrane damage in
vegetables by analyzing potassium ion leaching and electrical properties. The temperature-dependent behavior of
cell membrane damage, which triggers vegetable hardening during preheating, varied among the different
vegetable types. Carrots showed the highest cell membrane thermo-sensitivity, while potatoes showed the lowest.
At temperatures between 50°C and 60°C, the extent of cell membrane damage demonstrated a time-dependent
variation that differed among vegetables. Our findings suggest that the maximum hardening observed at 65°C,
regardless of vegetable type, resulted from the combined effects of extensive intracellular electrolyte translocation
to the cell wall, caused by membrane structural disruption, and a substantial increase in pectin methyl esterase

(PME) activity, which is involved in the hardening process.
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Influence of ACTN3 R577X Polymorphism on Blood Creatine Kinase Levels Relative to
Number of Sprints in Brazilian Professional Soccer Players
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MOTS-c modulates skeletal muscle function by directly binding and activating CK2
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FBOBHA N = AL HBLETHZ LR AL L,
miilk UHT 43Uz, FiEED 7 va ) TNE 57 hok b s o ha2 i, ZnEihpH (6.3,5.8,6.1) &%
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