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Making Kinshi Bottle

The human being is an animal that seeks
challenges. Hobbyists believe that there is
always a better kinshi bottle. This is pre-
cisely why curvidens’ limit has been raised
from 70 mm over a decade ago to today’s
84 mm. In addition to sawdust and fungus,
kinshi bottles contain about 10% of nutrient
supplements. These are what separates great
bottles from mediocre bottles. In 1998, we
were able to obtain a fungus strain from Ja-
pan. Then we had it made into kinshi bottles
by local Taiwanese farmers. But these bot-
tles didn’t perform well. Male adults came
out between 4 and 6 cm. Of course, what
are added in superb kinshi bottles are com-
mercial secrets. The most basic ingredients
contain flour and MSG. Some people use
multivitamins, protein, and pollen. Hobby-
ists interested in developing their own kinshi
bottles can do so at home.

Making kinshi bottle is another branch
of science. Its content could very well be
twice as thick as this book. But due to space
limitation, only the most basic and important
concepts are discussed in this book. The hob-
byist must have fundamental understanding
of fungi before making kinshi bottle is pos-
sible.

We start with the life cycle of fungi.
Everything starts with a mature mushroom,
which releases millions to tens of millions of

spores. Each spore contains half the genetic
material of the mushroom. These spores are

£
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then taken by wind or animals to faraway
places. When conditions are right, spores
geminate. Mycelia of the same species mate
with each other. After mating, the mycelia
become thicker and grow faster. No substrate
is too large for the mycelia. Scientists have
discovered mycelia from one individual to
span thousands of acres. As the mycelia ex-
pand, heat and large amounts of carbon diox-
ide are generated. This is why a larva should
not be placed in a kinshi bottle before it is
fully colonized. The mycelia expand until
they reach a barrier, which could be the end
of a log, the wall of the rearing container,
or the mycelia of another individual. Then
the metabolism of the mycelia slows down.
When the mycelia are stimulated, mushroom
formation takes place. Stimuli may include
a drop of temperature, change in humidity,
lighting, a drop of carbon dioxide level, etc.
Once the mushrooms release their spores,
the life cycle is completed.

In captivity, newly mated mycelia can
be inoculated into a container with one li-
ter of raw sawdust. Once fully colonized,
the one liter of kinshi (mycelia) can be used
to inoculate ten containers each containing
one liter of raw sawdust. Then ten becomes
a hundred; a hundred becomes a thousand.
[noculation continues by a factor of ten until
ten million bottles each containing one liter
of raw sawdust are inoculated. However,
this is not done in practice. First of all, very
few mushroom farms have such space to
house ten million bottles. Second, ten mil-
lion liters of raw sawdust is a lot to obtain
at once. Third, no market is big enough to
absorb at once two million kilograms of
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The original spawn can colonize ten million liters of sawdust.
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mushrooms produced. However, if the kin-
shi are induced to grow mushrooms at only
one hundred thousand bottles, wouldn’t that
be a pity? That means the farmer’s income
is reduced one hundred times. How can all
ten million bottles be inoculated and not use
up too much space? The answer is refrigera-
tion at 1-2°C. At 22-25°C, mycelia can only
live 6-12 months. But at 1-2°C, they can live
at least five years. The professional cultiva-
tor keeps newly-mated kinshi refrigerated.
A tiny fragment of one square centimeter is
retrieved only when needed to expand into
ten thousand liters of kinshi. Newly-mated
mycelia have the most vigor. But with each
expansion, cells lose vigor. “Upper stream”
mycelia are known as “spawn” and lower
stream mycelia are used for mushroom
production. When expanding spawn, main-

.
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taining the speed of expansion is important.
Once mycelia have fully colonized the saw-
dust, they need to be re-inoculated to new
sawdust within four weeks. Otherwise, the
acids, enzymes, and waste products pro-
duced by the mycelia become self-stifling. If
the spawn is re-inoculated only at this time,
it is too late, as the mycelia have already lost
vigor. Should this happen, all the previous
effort is wasted

If the hobbyist is only going to make
10-100 kinshi bottles, there is no need to use
upper-stream spawn. The key to kinshi bottle
production is sterile environment. As Kinshi
grows slower than mold, if the sawdust is
contaminated with mold, kinshi will not be
able to colonize. This is especially important
when working with spawn. If spawn is con-
taminated, all the down-stream kinshi will
be contaimnated, resulting in great monetary
and time losses.

The best way to rid of mold and con-
taminants is steaming the substrate. How-
ever, the duration of steaming depends on
factors such as the substrate used, the vol-
ume of the substrate, presence of additives,
temperature, etc. If the substrate is sawdust

under five liters without any additives, and
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Making Kinshi Bottle

the steaming temperature is 121°C, then 2-3
hours will have killed enough contaminants
to allow kinshi growth. If the sawdust is
supplemented with 10-20% nutrients, then
total sterilization is needed, which takes 4-5
hours. To achieve 121°C, a pressure cooker
set at 15 psi (pound per square inch) is need-
ed. A regular pot can also be used to sterilize
the substrate. However, the steaming time
needs to be prolonged. Sterilization time
for unsupplemented sawdust is 6-7 hours
and 12 hours for supplemented sawdust. It
is helpful to let moist sawdust sit overnight
before steaming. Some bacterial endospores
are resistant to heat. If they are germinated
first, then they are easy to kill.

The kinshi bottle can be improved in
three directions. One is developing new sup-
plement formula. Another is experimenting
with sawdust from different species of hard-
wood trees. Another is experimenting with
different species of fungi. But keep in mind:
of the hundreds of species of saprophytic
(wood-eating) fungi, some are known to kill
larvae. Species that are known not to work
include the Shiitake mushroom (Lentinula
edodes) and Reishi, or Ling Chi (Gano-
derma lucidum). Fungi currently used for
D. curvidens are mainly from the Genus
Pleurotus. P. ostreatus and P. pulmonar-
ius are known to work for larvae. In recent
years hobbyists have begun using Turkey
Tail (Yun Zhi) Trametes versicolor kinshi
to rear stag beetle larvae other than Mesoto-
pus and Allotopus. Why do Mesotopus and

Allotupus larvae grow well only in Turkey
Tail kinshi? According to the book “Grow-
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ing Gourmet and Medicinal Mushrooms” by
Paul Statemets, Turkey Tail’s enzymes are
extremely efficient in extracting nutrients
from wood. Perhaps this is why Allofopus
and Mesotopus larvae thrive in Turkey Tail
kinshi. Another point worthy of mention is
that Turkey Tail is a global species, found
in every forest of the world. It is therefore
not strange that many species take to Turkey
Tail.

Mycelia are like humans, with each
strain having its own personality. Even in
the same species, some individuals form
mushrooms in warm environment; some
do so in cold environment; some form large
amounts of mushrooms; others rarely form
mushrooms. To the mushroom cultivator,
the more mushrooms the better. To the bee-
tle cultivator, the less mushrooms the better.
It’s not easy to find a strain that truly suits
one’s purposes. The hunting process may
take years. There are four major ways of ob-
taining a kinshi strain. The easiest is to buy
it from a mushroom lab. The second meth-
od is collecting it from the wild by sawing
open a decayed log with mycelia. The third
method is cutting off a small piece of a fresh
mushroom and growing the tissue on saw-
dust. The fourth method is cutting off the
cap of a near-mature mushroom and placing
it on a piece of glass or clean printing paper.
When the glass is full of spores 12-24 hours
later, the spores are sprinkled onto sawdust
for cultivation (while waiting for the mush-

room to release its spores, it can be covered
by a bowl to minimize dehydration). Other
than the first method, samples collected are
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Making Kinshi Bottle 0

usually contaminated with other organisms
and need to be purified if pure culture is to
be obtained. One way is to grow the sample
on un-supplemented sawdust that has been
sterilized for 4-5 hours. The sawdust should
be packed in a tubular heat-resistant plastic
bag. Because sawdust favors saprophytic
fungi, the mycelia are usually able to out-
grow contaminants, reaching the end of the
container first. Mycelia at the end of the
container are usually contaminant free and
can be obtained by cutting the plastic open.
To be certain, such mycelia can be grown
through another batch of sterilized substrate.
If no contamination occurs when the myce-
lia are grown on supplemented sawdust, the

culture can be regarded as pure.

24N R A RATT T
Massive spore release after 24 hours.
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Nutrient supplements can be added to
the substrate before or after the kinshi bottle
is made. If they are added first, the kinshi
bottle is ready for use after it’s made, but the
steaming time is prolonged. If supplements
are added later, although the steaming time
is reduced, extra steps follow and down-
stream mycelia cannot be used. This book
will first introduce the method that calls for
adding supplements first.

[tems: pressure cooker, glass or plastic
container (to withstand 120°C) with lid, dry
raw sawdust, nutrient supplement, compres-
sor, kinshi, cotton or aquarium filter wool,
metal or plastic spoon, 75% alcohol, large
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Making Kinshi Bottle

plastic bag.

1.

o

. After

Mix nine part dry raw sawdust with one
part nutrient supplement by weight.

Mix one part substrate with one part wa-
ter by weight (50% humidity).
Compress substrate into container with
compressor until 80% full.

Drill two ventilation holes each with
5-10 mm diameter on the container lid
and stuff with cotton or aquarium filter
wool.

Screw the lid back and seal ventilation
holes with foil paper to prevent humid-
ity of substrate from changing during
sterilization.

Place container in pressure cooker and
steam for 4 hours.

Cover a small table or stool with open-
ing of large plastic bag and tape end of
bag to wall. This is dust-proof zone for
inoculation. Place kinshi for inocula-
tion, alcohol spray bottle, and spoon in
this zone.

When the pressure cooker has cooled
to room temperature (at least 6 hours),
transfer the substrate container to the in-
oculation zone.

Wear gloves. In the inoculation zone,
spray alcohol at air, kinshi container,
substrate container, both hands, and

spoon to disinfect.

. Transfer a few scoops of kinshi to sub-

strate container with spoon.

inoculation, remove substrate
container from inoculation zone. Store

in dim area under 25°C and allow kinshi
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Making Kinshi Bottle

colonization.

Making kinshi bottles at home is indeed
troublesome. I have wondered if it was re-
ally necessary to go through all of the above
steps. Unfortunately, yes. All commercial
mushroom farms also heat sterilize raw saw-
dust before implanting the mushroom spawn.
Mushroom fungi don’t seem to be very com-
petitive, as pest fungi easily take over if not
excluded. Contaminated kinshi bottles grow
mycelia that are green, grey, brown, or black
in color. However, once mushroom mycelia
have completely colonized the sawdust, they
are no longer as vulnerable.

Kinshi blocks can be made at home as
well. Procedures are as follows:

1. Obtain plastic bag heat-tolerant up to
120°C.

0

Fold the bottom two corners and secure
with metal clamps to create rectangular
space.

3. Compress substrate into bag with com-
pressor.

4. Cut out a ventilation hole 10-20 mm in
diameter and stuff with cotton or aquari-
um filter wool.

5. Pull the opening together and fold once.
Place a metal clamp on the fold.

6. Including the metal clamps, pressure
cook the bag for 4 hours.

7. When the pressure cooker has cooled
to room temperature, transfer the bag to
inoculation zone and have it inoculated.
After inoculation, seal the opening with
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oculation zone. Store in dim area under
25°C and allow kinshi colonization. Once
bag will no longer be moved, remove the
side clamps.

If a kinshi bottle or kinshi block is not
contaminated during inoculation, the myce-
lia will start to grow vigorously after a few
days. A good growth rate is 5-10 mm per day.
If you don’t see growth within ten days, in-
oculation has failed. Successful inoculation
depends on two major factors. One is steril-
ization of the sawdust. Steaming for at least
two hours with a pressure cooker at 121°C
is a must. The second is a clean inoculation
environment. For the generic household, the
most readily available item to create a dust-
free environment is a large clear plastic bag.
When working inside it, have the AC or fan
turned off and windows and doors closed
to minimize dust in the air. Another tip can
help increase the success rate of inoculation.
Pack a layer of unsupplemented sawdust on
top of supplemented sawdust. The unsupple-
mented layer can help screen out contami-
nants and help kinshi colonize the bottom
supplemented layer.

If the kinshi bottle or block is for rear-
ing larvae after inoculation, then minor
contamination during the inoculation pro-
cess is acceptable, given kinshi growth is
not hindered. But if the bottle or block is to
inoculate more substrate, then even lightly
contaminated kinshi should be discarded, or
contaminants will eventually bloom out of
control. However, light contamination can
not be detected by the naked eye. As a result,
the inoculation equipment becomes critical.

In the regular household, making a small
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number of kinshi bottles for rearing larvae
is no problem, but to expand kinshi on large
scale is difficult due to a lack of sterile en-
vironment.

A more advanced equipment for inocu-
lation is called the “glove box.” It’s a large
container with two holes (each about 8 cm in
diameter) drilled on one of the sides. A plas-
tic bag or rubber glove is attached to each
hole. Inoculation is done inside the con-
tainer with the operator working through the
gloves. A sprayer filled with 75% alcohol is
kept in the glove box. The air is sprayed to
settle any dust before inoculation.

The most advanced tool is called the
“flow hood.” It’s a large crate with a HEPA
(high efficiency particulate air filter) filter
installed in the front. It is capable of filtering
out 99.99% of contaminants down to 0.3 mi-
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cron. An opening is drilled on the top of the
crate and installed with an air blower. The
blower pushes air through the HEPA filter.
A sterile current of air is generated. Inocula-
tion is done in this current.

As previously mentioned, nutrient sup-
plement can be added after the kinsh bottle
is made. Procedures are as follows:

Items: Small tub, 75% alcohol, kinshi,
small knife, nutrient supplement, glass or
plastic container with lid, compressor, chop-
stick.

1. Thoroughly cleanse a large plastic con-
tainer with tap water.

2. Disinfect the interior of the plastic con-
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tainer with alcohol.
3. Allow the alcohol to dry (3-5 minutes).

4. Remove the wrapping of the kinshi and
place the kinshi in the container.

5. Wear gloves and crush the kinshi into
fine flakes.

6. Add nutrient supplement that is 5-10%
the volume of kinshi and mix thorough-

ly.
7. Transfer the flakes to the rearing con-

tainer (pre-disinfected with alcohol) and
stuff with a compressor until 80% full.

8. Make three holes by sticking a previ-
ously disinfected chopstick all the way
to the bottom of the container. The holes
promote aeration.

9. Cover with a lid with ventilation holes.

10. Wait at 14 days before rearing larva.

Beginners must be wondering why this
method doesn’t lead to contamination. This
is because the kinshi have already occupied
all available spaces on the wood, so mold
spores have no place to grow. Unless the kin-
shi are weak to begin with, there is no worry
of contamination. At most, some green mold
develop on the surface of the kinshi. As a
reminder, however, more additives doesn’t
necessarily mean bigger beetles.

Note: Some insect stores claim that

they sell “raw sawdust.” This is a misun-
derstanding of terminology. Their so-called
“raw sawdust” is actually unfermented de-
cayed wood flakes. True “raw sawdust™ has

not been digested by any fungi.
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Making Kinshi Bottle

¥ SFAN / TABEE -
7 T : Add nutrient supplement.
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Upside-down drying minimizes
contaminants.
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Mix thoroughly.
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Cut open packaging.
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Transfer to jar.
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Place kinshi in tub.
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Compress substrate.
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Stick to bottom with chopstick. Wait for re-colonization.
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Make three ventilation holes. 48 hours later.
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Return lid. 10 days later.
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