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Introduction

This storage (preservation) experiment was
carried on to obtain the best condition of
storage in connected with the published re-
ports!~%) adding various discussions and
improvements.

Like the above described reports, the author is
thinking that an organism (living body), cell
which composes the organism, is made to be at
living state as long as possible under one arti-
ficial condition.

Some factors related to keeping of physio-
logical condition of these living cells are studied
as one part of this experiment that an establish-
ment of appropriate storage (preservation) is
one object.

First of all, the temperature factor was con-
sidered as one of some important factors for

this object. Namely, these cells of organism

are kept at a possible lower temperature that
they are not frozen.

Second of all, the water factor was considered
as one of important factor among many factors.
Namely, the existence condition of water mole-
cules in living cells is kept as unchangeable as
possible.

In this manner the experimental aim at the
first step was decided to the two achievements
related to temperature and water factors.

Also, it is considered practically that the

Laboratory of Biology, Studies on New Pre-
servation and Utilization of Food

metabolism rate of organism is depressed with
other methods else the above described
method. So the experiments related to other
methods that are carring on by the author may
be published at the other time.

Now, the two species of apple, Fuji and Orin,
were selected as the typical samples of agricul-
tural perimary product in this case. Also,
their some properties were determined with
physical and chemical methods. And the prop-
erties of other species are determined, so those
obtained results may be reported in near future.

Experimental method

A) Temperature (temperature factor): in the
experimental cold room, the temperature,
-0.5°C ~ -1.5°C (£0.5°C), in the functional
(many objects type) glove box (plastic im-
proved aseptic box-like apparatus) was kept as
main temperature condition with the controller
of expansion detector type. Temporally the
experiments at 4.0°C(x0.5°C) and -2.5°C
(+0.5°C) were tried and kept as other tempera-
ture conditions. :

B) Humidity (water factor, relative humidi-
ty): the glove box that the samples were taken
in was set in the experimental cold room. And
the glove box was improved by the author
partially. As one control apparatus of gas phase
component, the absorption apparatus were con-
nected outside of the box to try several kinds
of absorbent. The setting’ model of this glove
box was called “outside apparatus model”.
Namely the relative humidity control was
possible to do at the outside of the box. (The
setting model on the previous paper5) was
called “inside apparatus model”.)

C) Gas phase component: water component
was primary objective in gas phase component.
And it was controlled with the apparatus of
term B). Of course, the sequence of absorption
tower was important.
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At the first step, CO, or CH, = CH, released
from the sample was absorbed in NaOH solu-
tion (KOH is better than NaOH, the price of
KOH is higher than NaOH.) or H,O respective-
ly. Other released gases were absorbed in
granular active carbon. According to necessity,
SiO;, zeolite, synthetic material, or Ca(OH),
was used as absorbent or molecular sieve.

D) Reagent for water factor: inorganic salts,
organic acids, aliphatic small molecular weight
compounds, aromatic small molecular weight
compounds, sugars, alcohols, and others were
used to determine the possibility of usage as
the vapor pressure regulator respectively under
one important restriction.

E) Nuclear magnetic resonance: HITACHI
NMR R-90H (permanent magnet type), the
determination temperature was room tempera-
ture. Standard reagent used was TMS to
correct and check the determination condition,
13C NMR of sample fluid was determined to
analyse chemical shift and others, The number
of aquisition was 20000.

F) Infrared absorption: HITACHI IR
270-50, really the infrared absorption charact-
eristic 'was determined in the infrared region,
4000 Cm™ ~ 700Cm™. As this sample was
acidic aqueous solution, a maltiple refraction
cell with Ge window material was used for the
first time.

H) Sample: two species of apple (red
epidermis, Fuji, and green epdermis, Orin) were
selected as typical sample. Also, other species
are examined to detect various properties.
They were stored in the ordinary experimental
room at the initial term.

I) Sample fluid: the fluid, supernatant part,
cell assembly fluid, was prepared with the
creative new preparation method that all metal
contained stainless 18-8 was not used complete-
ly. This fluid was an assembly of living cell
itself as raw as possible. And, during quick pre-
paration, a very small amount of air contacted

with the sample only. The author paid his
attention to protect the contact of air as
possible.

Under the protection of air contact, the re-
ceptacle, cell assembly, that was at four sym-
metrical sites of a piece was cut with the plastic
author’s made knife., The cut material was
crushed in a seal type small polyethylene bag
After the crushed
material was pressed and squeezed with the
plastic author’s made squeeze apparatus at air-
tight state, the crushed, pressed, and squeezed
material was centrifuged (3000 RPM, 5 min)
protecting from air, Then the supernatant fluid
was used to determine various properties.

J) Relative density: after the two species
samples attained equilibrium at 2.5°C + 0.5°C,
the relative density was determined respective-
ly.

K) pH; in this case, the pH at four sym-
metrical sites of a piece that was completely
came to equilibrium at 2.5°C = 0.5°C was
determined respectively with a needle type glass
combination electrode pH meter.

exchanging inactive gas.

Experimental results

A) The typical two results regards to the
temperature maintenance in the glove box that
was set in the experimental cold room were
shown at the upper parts of Fig. 1 and Fig. 2
respectively. Of course, the samples, severz
pieces to 20 pieces and more, were taken in th
glove box. The temperature inside of the glov
box was kept at -1,5°C (+0.5°C). The initi
part of the temperature record showed the ten
perature inside of the opened glove box. Tt
residual part of the record showed the temper
ture inside of the closed glove box.

B) The two typical results regards to tl
relative humidity maintenance in the glove bc
that was set in the experimental cold roo:
were shown at the lower parts of Fig. 1 and Fi
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2 respectively.

The relative humidity inside of the glove box
was kept at 97% ~ 99% (£1%). The initial part
of the relative lﬁumidity record showed the rela-
tive humidity inside of the opened glove box.
The residual part of the record showed the rela-
tive humidity inside of the closed glove box.
The pbinter showed somewhat low percentage,
So it was corrected.

C) Gas phase component control apparatus
was made effectively and was fulfilled its func-
tion. On the other hand, Ca(OH), is practically
very useful to a large scale and the produced
CaCOj; is useful to improvement of soil.

D) The results from usage of the outside ap-
paratus model were agreed to the results from
usage of the inside apparatus medel that was
published on the previous paper.9 Namely,
there was no different between the inside ap-
apparatus model and the outside apparatus
model that various treatments like exchange of
absorbent and others became easy very much.

And these illustrations with usage of new
reagents were similar to this showed illustration

on the whole. So, other illustrations else the
two typical illustrations were reserved.

The states of typical gas phase component
control with the outside apparatus model were
shown in Fig. 1 and Fig. 2 respectively. Of
course. These examined reagents were different
from the reagénts that were published on the
previous paper.5)

E) These signal patterns of red epidermis
species (Fuji) and green epidermis species
(Orin) in the range of 0 ppm ~ 250 ppm (Fig.
3-1) and expanded 55 ppm ~ 150 ppm (Fig.
3-2) were shown on upper part and lower part
of Fig. 3 respectively. .

F) The infrared absorption patterns of red
.epdermis species and green epidermis species in
the range of 4000 Cm ! ~ 700 Cm™! were pre-
sented to Fig. 4 and Fig. 5 correspondently.
The -1 signs of Fig. 4 and Fig. 5 were at
standard condition: 4000 Cm™ to 700 Cm™.

The -2 signs of the two Figures were at ex-
panded condition: 4000Cm™ to 700Cm™,
intensity 30.0% ~ 95.0%. The -3 signs of those
were at expanded condition: 1800 Cm™ ~ 700
Cm™!, intensity 30.0% ~ 95.0%. The record in
the range of 700 Cm™! to 250 Cm™l was
stopped with comparative strong absorption.

I) This preparation procedure was a new
one that was improved by the author. A and it
could not see in any publication. During
centrifugation, cooling state might be better
than this state that cooling centrifuge was not
established. Then, the centrifugation time was
limited in minimum.

) The mean value of relative densities at
four sites of a red epidermis species (Fuji) or
green epidermis species (Orin) was 0.816 or
0.826 respectively.

K) The mean value of pH at four sites of a
red epidermis species (Fuji) or green epidermis
species (Orin) was 4.10 or 4.27 respectively.

Fig. 1 The state of temperature and relative humidity
in outside apparatus model functional glove box,
Example 1 (TG-10)

e
Fig. 2 The state of temperature and relative humidity
in outside apparatus model functional glove box,
Example 2 (DEG-10)
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P Fig. 4-2 Infrared absorption of red epidermis species at

Fig. 3-1 3C NMR of _;ed_ —epidermis species and green - expanded condition: 4000 Cm™ ~ 700 Cm™, Intensi-
epidermis species at standard condition (0 ppm ~ 250 ty 30% ~ 95%
ppm)

S

i?‘ig. 3-2 3C NMR of red "epidenn.l;smspeci‘es and green Fig. 4-3 Infrared absorption of red epidermis species at
epidermis species at expanded condition (55 ppm ~ expanded condition: 1800 Cm™ ~ 700 Cm™, Intensi-
115 ppm) ty 30% ~ 95%

- ~ - w oa a =

Flg 4-1 Infrared absorption of red epidermis species at Fig. 5-1 Infrared absorption of green epidermis species
standard condition: 4000 Cm™ ~ 700 Cm™, Intensity at standard condition: 4000 Cm™ ~ 700 Cm™, In-
0% ~ 100% tensity 0% ~ 100%
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Fig. 5-2 Infrared absorption of green epidermis species
at expanded condition: 4000 Cm™ ~ 700Cm™,
Intensity 30% ~ 95%

Sisem 1

Fig. 5-3 Infrared absorption of green epidermis species
at expanded condition: 1800 Cm™ ~ 700 Cm™,
intensity 30% ~ 95%

Discussion

A) Like the previous paper, the storage (pre-

servation) temperature was set at 4°C(£0.5°C),

0°C(+0.5°C), and -2.5°C(£0.5°C) in the range
of present possible precise control with the
present institution (experimental cold room)
and apparatus. And the temperature, -1.0°C ~
-1.5°C, in the glove box was one objective tem-
perature and could be kept constantly. Also
the temperature, —2.5°C, in the experimental
cold room was the lowest temperature that the
intracellular water of the present objective
organism was not frozen. Because the released
heat from the organism or the equipments must
be considered as a very important practical
problem. Of course, if the intracellular water
of the objective organism is frozen, the experi-

ment is beside the object. And the precision of
control should be depended upon the exeri-
mental object and the objective organism.

Next, the temperature control is possible to
perform with ordinary physical electric detec-
tor method that is not so high or high cost.
However, the keeping of a constant humidity
(relative humidity, water factor) is difficult
with ordinary physical electric detector method
even a small scale. Of course, it is possible to
keep the condition expensively. Moreover, in
the case of practical large scale, perhaps the
keeping method must be exchanged into other
low cost method. While a chemical or physico-
chemical method is practical economical
method that is useful to both small and large
scales. So the author is trying to examine the
possibility of maintenance of humidity in the
range of 97% ~ 99% as a first problem or over
95% as a second problem at least while taking
practical problem, large scale, or manufacture
into consideration.

B) The problem that the state of intracel-
lular water (water factor) in living cell is made
to be similar to the state on tree during a long
storage (preservation) term is thought at first.
But such a maintenance is almost impossible to
do actually. It is possible actually that the state
of water factor approaches to the state on tree
as similar as possible. And when the approach
is performed it is thought that it attains its
object practically. In other words, the
approach is one necessary condition of storage
(preservation). Namely, when the vapor pres-
sure of water in the living cell system during a
storage term is equal to the vapor pressure in
the living cell before the storage, it is said that
this experiment attains its object. Then it was
to be desired that the humidity was kept at
97% ~ 99% range as one possible actual condi-
tion. However, the maintenance of this range
was not so easy. Of course, the author suc-
ceeded on the keeping of its humidity at con-
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stant. As one practical problem, the lowest
limitation of humidity may be over 95%. The
decrease of several percentage (%) of humidity
produces the drop of the quality in some degree
generally. As one countermeasure, a shortening
of storage (preservation) term may protect the
drop of the quality. The keeping of the quality
is most important in a storage. Especially in
the case of preservation it is most important.
Thus, an appropriate storage (preservation)
term may be decided.

D) During such a storage (perservation) of
food (contained agricultural primary product),
even a very small amount of poisonous compo-
nent that is itself or is released with the contact
or the reaction in the absorption process should
be avoided absolutely in the usage of the
reagent, This important restriction regards to
the usage of the reagent was considered suf-
ficiently to protect a food pollution. Of
course, these used reagents were free of the
restriction. It is very important consideration,
And the humidity was kept at 97% ~ 99% con-
stantly with these used reagents.

The one reagent published on the previous
paperS) showed the different property from
other reagents. So the result that the experi-
ment was carried out again was agreed with the
previous result. Then, it was considered that
the vapor pressure of the aqueous solution
caused the relative humidity to less percentage.
Namely, it was characteristic of the reagent.

E, F) The signals of 13C NMR and IR of the
fundamental (important) components between
red epidermis species and green epidermis
species were apperared and detected. Also, the
existence ratio of component among these
fundamental components was different in the
both species. It was important and significant
result. It was considered that the detectable
results were obtained with this new author’s
method for the first time. And, the sample
fluid was prepared with the creative apparatus

and preparation method.‘ Moreover, it was
determined with high aquisition (20000) and
15 multiple refraction Ge cell that was safe to
acidic aqueous solution, For long term an
aqueous solution afflicted an determination,
And an acidic solution afflicted it moreover.
These points were some cause of success. And,
if a cooling system is established at NMR and if
400 MHz and 600 MHz are can be used, the
obtained results may become better. So, the
author is trying with those high precise instru-
ment, Partially he determined some samples
with 400 MHz at cooling system that was
published on the previous time.?

Summary

This experiment was carried on to establish
the appropriate long storage (preservation) of
agricultural primary product.

The temperature control that was lower tem-
perature, —1.5°C + 0.5°C (before the living cells
freeze), was succeeded by the author in the
new outside apparatus model functional im-
proved glove box. Also, the relative humidity
could control on 97% ~ 99% (+1%) that was
almost similar to the living state in the glove
box.

Moreover, as this new glove box was outside
apparatus model, gas phase component control
was possible to be performed easily.

The new informations of the living cell
assembly that was prepared from the the two
typical species of apple, red epdermis (Fuji) and
green epidermis (Orin), with this creative all
plastic squeeze apparatus under airtight condi-
tion were obtained from the determinations
related to 13C NMR and IR (4000 Cm™ ~ 700
Cm™) for the first time. Of course, the im-
portant relative density determination that the
author has persisted and pH were determined at
the same time.
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