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Description

Titleof Invention: VEGETABLE HAVING LOW POTASSIUM CONTENT, AND
METHOD FOR CULTURING SAID VEGETABLE

Technicd Fed
[0001]

The present invention relates to low potassium containing leafy vegetables and
methodsfor cultivatingthesame.  Particularly, the present invention relatesto alow

potassium |ettuce and a method for cultivating the same.

Background Art
[0002]

According to the atistics released by The Japanese Society for Didysis Therapy,
the number of patients on the chronic dialysis therapy in Jgpan at present is over 297,000
in 2010, and isincreasing by 6,000 to 10,000 every year.

[0003]

Patients with rend failure have areduced rend ability to excrete potassum and
hence cannot sufficiently excrete potassum.  Asaresult, the patients may suffer from
arrhythmic, or in aserious case, hyperkaemiawhich causes cardiac arrest.

[0004]

Under the circumstances, the patients with renal failure, depending on the stage of
achronic rend disease, need to restrict adaily potassum intake to 1,500 to 2,000 mg or
less. Since potassum iscontained in many food materias, a patient with arend disease
must be cautiousin protein and sdt intakes as well as pay attention to a potassum intake.
[0005]

As potassium has long been known as one of the three mgor eements for plants, it
isvitd for the plant growth and is aways contained in vegetables.  For thisreason, there
isademand for the supply of vegetables having alow potassum content.

[0006]
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Up to now, methods for cultivating low potassum spinach and other |eafy
vegetables have been disclosed as the methods for providing vegetables having alow
potassium content (e.g., Patent Literatures 1 and 2).

[0007]

According to the prior art literatures, low potassum containing vegetables were
made available by cultivating the vegetables with a potassum containing hydroponic
solution and subsequently cultivating with a potassium-free hydroponic solution.  For
example, thefollowing Patent Literature 1 discloses amethod for cultivating alow
potassium spinach by specifying the periods during which the spinach is cultivated with a

potassium contai ning hydroponic solution and a potass um-free hydroponic solution.

Citation List

Petent Literature

[0008]

Patent Literature 1: Japanese Patent Laid-Open No. 2008-61587
Patent Literature 2: Japanese Patent Laid-Open No. 2011-36226

Summary of Invention
Technical Problem
[0009]

The method disclosed in the above prior art literature succeeded in cultivating a
low potassium containing vegetable at alaboratory level, however, when cultivated in
large scale hydroponics asin a plant factory, leafy vegetables having alow potassium
content could not be stably yielded in spite of the faithfully reproduced cultivation
conditions.

[0010]

Further, the potassum level of leafy vegetables a the time of harvest must dways
be limited to a predetermined leve or lessin order to provide the vegetables to rena
disease patients on a potassium intake restriction.

[0011]
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Thus, various cultivation conditions were studied to set cultivation conditionsin
large scd e hydroponics which can achieve astablelow potassium level, cause no growth
disorders and produce leafy vegetables of high quality enough to be ddivered.

[0012]

Asareault, it has been reveaed that the cultivation conditions not only during the
potassium-free cultivation period but aso the potassium-fed cultivation period are
important.  When the composition of the potassium containing hydroponic solution is
changed from the composition of the conventiona hydroponic solutions, |eafy vegetables
have been able to be produced stably without causing any growth disorders.  When the
hydroponic solution used during the potassium-fed cultivation period after seeding has
higher ratio of nitrogen and potass um than those of the conventiona solutions, low
potassium leafy vegetables with astable quaity have been able to be cultivated without
disorders such as changesin leaf color, and thelike.

[0013]

Also, when leafy vegetables are cultivated under the strict control of fertilizer
conditions of hydroponic solutions throughout the cultivation periods, the vegetables
having a predetermined amount of potassium content or |ess have been able to be obtained

and fully grown leafy vegetables can be stably obtained.

Solution to Problem
[0014]

The present invention is ahydroponic solution for alow potassium leafy vegetable
wherein aleafy vegetableis cultivated with a potassum containing hydroponic solution
for acertain period of time and subsequently cultivated with, a potassium-free hydroponic
solution instead, the potassium containing hydroponic solution having aweight ratio of
nitrogen, phosphoric acid and potassum where nitrogenisat 0.5 to 7.0 and potassum is a
1.0to 7.0 based on phosphoric acid a 1.

[0015]
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The present inventor carried out the cultivation under different cultivation
conditions to study the conditions capable of stably providing low potassum leafy
vegetables.

[0016]

Asareault, it has been revea ed that the composition of the hydroponic solution
used during the potassium-fed cultivation period after seeding isimportant.  When the
ratio of nitrogen, phosphoric acid and potassium of the potassium containing hydroponic
solution is changed from that of the conventional hydroponic solutions and the cultivation
is carried out using the hydroponic solution having higher weight ratios of nitrogen and
potassium, low potassium leafy vegetables with a stable qudity have been ableto be
cultivated without disorders such as changesin leaf color, and the like.

[0017]

For example, when leef |ettuceis cultivated with the potassium containing
hydroponic solution having the above ratio for about 5 weeks and the solution is
subsequently replaced with the potass um-free hydroponic solution, the vegetable having a
potassium concentration at the time of harvest of about 1/4 of that of the leaf |ettuce
cultivated by the typical hydroponics.

[0018]

Further, the hydroponic solution for alow potassium leafy vegetable of the present
invention comprises the above potassium containing hydroponic solution having aweight
ratio of nitrogen, phosphoric acid and potassum where nitrogenisat 1.0 to 4.0 and
potassum isat 2.0 to 6.0 based on phosphoric acid at 1.

[0019]

When the hydroponic solution having the above range is used, it is possible to
produce |eafy vegetables, which have not only alow potassium content but aso a
satisfactory sizeincluding theweight, height and the like, a the time of harvest.

[0020]
The present invention isamethod for cultivating alow potassum leafy vegetable

wherein aleafy vegetableis cultivated with a potassum containing hydroponic solution
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for acertain period of time and subsequently cultivated with, in a potassum-free
hydroponic solution instead, comprising

the potassum containing hydroponic solution having aweight ratio of nitrogen,
phosphoric acid and potassum where nitrogenisat 0.5 to 7.0 and potassumisat 1.0to 7.0
based on phosphoric acid a 1.

[0021]

When the hydroponic solution having the above range is used for cultivation, leafy
vegetables having alow potassum content can stably be cultivated.
[0022]

The method for cultivating alow potassum leafy vegetable of the present
invention is amethod for cultivating alow potassium leafy vegetable wherein aleafy
vegetableis cultivated with a potassum containing hydroponic solution for acertain
period of time and subsequently cultivated with a potassum-free hydroponic solution
instead, comprising the potassium containing hydroponic solution having aweight ratio of
nitrogen, phosphoric acid and potassum where nitrogenisat 1.0 to 4.0 and potassum is a
2.0t0 6.0 based on phosphoric acid a 1.

[0023]

When the potassium containing hydroponic solution has anitrogen, phosphoric
acid and potassum weight ratio within this range, leafy vegetables have a satisfactory
height and weight at the time of harvest and can be supplied asleafy vegetableswith a
stable quality.

[0024]

Further, in the method for cultivating alow potassium leafy vegetable of the
present invention, an EC vaue of the hydroponic solution is adjusted to 0.5 to 1.8 for
cultivation throughout the potassium-fed cultivation period and the potass um-free
cultivation period.

[0025]

Leafy vegetables aretypicaly cultivated at an EC vaue of about 2.2 to 3, but when

cultivated under the condition of an dwayslow EC vaue, more specificdly, under the
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condition of alow concentration of the salts, which are to befertilizers, growth disorders
or changesin leaf colors, or the like, are not caused.
[0026]

Furthermore, in the method for cultivating alow potassium leafy vegetable of the
present invention, pH of the hydroponic solution is adjusted to 5.0 to 7.0 throughout the
potassium-fed cultivation period and the potass um-free cultivation period.

[0027]

When pH of the hydroponic solutionisdightly acidic, dl fertilizer bases have
good solubility and thus the composition of the hydroponic solution becomes stable,
thereby stabilizing the quality of aleafy vegetable to be yiel ded.

[0028]

In the method for cultivating alow potassium leafy vegetable of the present
invention, afertilizer condition is controlled by continuoudly monitoring an EC vaue and
pH of the hydroponic solution throughout the entire cultivation period.

[0029]

It has been reved ed that the cultivation performed under the constant conditions of
the hydroponic solutions by constantly monitoring an EC vaue and pH isimportant to
cultivate leafy vegetableswith a stable quality.

[0030]

In the method for cultivating alow potassium leafy vegetable of the present
invention, the cultivation period with the potassium-free hydroponic solution isset to 10 to
17 days.

[0031]

When aledafy vegetableis cultivated for 10 to 17 days, which varies depending on
theleafy vegetable to be cultivated, it is possible to stably produce avegetable having a
low potassium content and a satisfactory size including weight, height and thelike, at the
time of harvest.

[0032]
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The leafy vegetable cultivated by the hydroponic method of the present invention
has a potassium content at the time of harvest of 30% or less of that of aleafy vegetable
cultivated without adjusting a potassum leve.

[0033]

When aledafy vegetable is cultivated with the hydroponic solution having astrictly
adjusted potassum levd, the leafy vegetable containing only 30% or less of potassium of
the same variety of leafy vegetables cultivated without adjusting a potassium level.

[0034]

When leafy vegetables having alow potassium leve are obtained by the

cultivation method of the present invention, rena disease patients who needtobeon a

potassium intake restriction can safely include these leafy vegetablesin their diet.

Brief Description of Drawings

[0035]

FIG. 1 schematically shows the cultivation method.

FIG. 2 shows comparisons in potassium between the | eaf | ettuces cultivated by the
cultivation method of the present invention and the typica cultivation method.

Description of Embodiments
[0036]

The present inventors studied cultivation conditionsin detall and found that the
cultivation conditions during the potass um containing hydroponics period before
cultivating aleafy vegetable under alow potassum condition are important, whereby the
present invention was accomplished.  Conventionaly, the potassium-free cultivation
conditions have mainly been studied to obtain alow potassium vegetable by hydroponics.
However, the present inventor revealed that the composition of the hydroponic solution
used during the potassium-fed cultivation period is very important to stably cultivate a
leafy vegetable having alow potassum concentration.  Hereinafter, the embodiments of
the present invention are described in detail with reference to the drawings,

[0037]
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FIG. 1 schematicaly shows the cultivation method for alow potassum leafy
vegetable.
[0038]

Seeds of aleafy vegetable areimmersed inwater.  The water used may be tap
water. After immerson in water, followed by confirming the germination and rooting,
the cultivation is carried out for acertain period of time using a potassum containing
hydroponic solution A, and after the plant body is grown to a certain extent, it is cultivated
using a potassum-free hydroponic solution B.  When cultivated with the potassium-free
hydroponic solution B for a certain period of time, the low potassium leafy vegetableis
achieved.

[0039]

For example, aleaf lettuceis cultivated with aseed immersion period of 2t0 3
days, apotassum-fed cultivation period of about 3 to 4 weeks and a potassium-free
cultivation period of about 1 to 2 weeks, and subsequently harvested.

[0040]

Conventionally, the potass um-free hydroponic solution used during the
potassium-free cultivation period was a simple replacement of KNO3 with NaNOg in the
potassium contai ning hydroponic solution with the other composition remaining
unchanged. This method managed to yield alow potassum leafy vegetablein a
laboratory level as described earlier but was incapable of achieving the low potassum
when shifted to large scale cultivation and caused changesin leaf color, and thelike, thus
falling to provide astableyield.

[0041]

In the present invention, the cultivation is carried out by changing the ratio of
nitrogen, phosphoric acid and potassium of the potassium containing hydroponic solution
A into adifferent ratio from the conventiona ratio. More specificdly, the potassum
containing hydroponic solution used hereis acompaosition having aweight ratio of
nitrogen, phosphoric acid and potassum where nitrogenisat 0.5 to 7.0 and potassum is a
1.0to 7.0 based on phosphoricacida 1. Further, it ismore preferableto usea
hydroponic solution having such aweight ratio that nitrogenisat 1.0 to 4.0 and potassum
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isat 2.0to 6.0 based on phosphoricacidat 1. Then, the cultivation is carried out using
the potass um-free hydroponic solution (hydroponic solution B, composition: 3.00 mM
NaNOs, 2.00 MM Ca(NOs)24H,0, 0.50 mM NH4H,PO,4, 1.00 mM MgSO,7H,0, 26.9
UM EDTA-Fe, 4.55 pM MnCl4H,0, 23.1 uM H3BO;, 0.38 uM ZnS0O,7H,0, 0.16 UM
CuSO45H0, 0.015 uM (NH4)6M070,44H0, pH of 6.5) disclosed in Patent Literatures 1
and 2, whereby alow potassium leafy vegetable with a stable qudity have been ableto be
provided.

[0042]

The hydroponic solution of the present invention used during the potassium-fed
cultivation period has aweight ratio of nitrogen, phosphoric acid and potassum where
nitrogenisinarange of 0.5to0 7.0 and potassum isin arange of 1.0to 7.0 based on
phosphoricacidat 1. Within these ranges, alow potassium leafy vegetable can be
cultivated and yielded and more preferable theweight ratio is, nitrogen a 1.0 to 4.0 and
potassum at 2.0t0 6.0. Within these ranges, a vegetable with satisfactory weight, height
and gppearance a thetime of harvest can be cultivated.  In contrast, the ratio of nitrogen
used during the potassium-free cultivation period ranges from 0.9 to 1.3, based on
phosphoric acid at 1.

[0043]

The hydroponic solution A, which is the hydroponic solution used during the
potassium containing period, contains the three mgor eements for plants, nitrogen,
phosphoric acid and potassium in the aboveratio, but it is preferable to additiondly
contain other dements which plants need such as magnesium, manganese, boron, and the
like. The concentrations of these d ements may be within the ranges contained in the
hydroponic solutions used for the typical hydroponics.

[0044]

In the present embodiment, the dectrica conductance was measured and the EC
value was maintained at 0.5 to 1.8 throughout the entire cultivation period.  Thus, the
cultivation can be performed under the constant solution conditions, enabling to stably
supply low potassium leafy vegetables.

[0045]
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The pH of both hydroponic solutions A and B is adjusted to pH 4.5t0 7.0 to be
dightly acidicand used. Thedightly acidic pH enables dl the saltsin the hydroponic
solutions to be dissolved and present in theionic form, whereby the hydroponic solutions
are eadly absorbed by aplant.

[0046]

In the hydroponics, a plant absorbs the nutrient in the hydroponic solution, which
changes the composition of the hydroponic solution over time.  For thisreason, it is
desirable that the hydroponicsis carried out while the hydroponic solution is congtantly
watched usng amonitor to adjust the composition thereof to be constant for assuring the
yield of vegetables with agtable qudlity.

[0047]

In the present embodiment, the cultivation was carried out while adjusting the
hydroponic solutions by installing amonitor in the flow channd of acircular hydroponic
gpparaus to maintain the eectrolyte and pH of the hydroponic solutions within the
congant range.  This cultivation method enables the conditions of hydroponic solutions
to remain constant even when alarge scae hydroponic system is used, thereby stably
producing low potassium leafy vegetables.  The hydroponics of the present invention
uses acircular hydroponic apparatus but any other hydroponic gpparatuses may be used as

long asit is able to maintain the cultivation conditions constant.

Example 1
[0048]

Shown below are the analysis results of the inorganic € ements contained in the
leaf |ettuce obtained by the cultivation method of the present invention and the typically
cultivated lesf |ettuce.

(Method for cultivating leaf lettuce)

Seeding was carried out using tap water, 3 days later aleaf |ettuce was cultivated
with the potassium containing hydroponic solution A for 26 days and subsequently
cultivated with the potassium-free hydroponic solution B for 14 days.

[0049]
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The composition of the hydroponic solution A used has K and N in respective

weight ratios of 4.4 and 2.3 rdative to phosphoric acid, an EC vdue of 1.35 and pH of

6.15.
[0050]

After cultivating with the hydroponic solution A for 26 days, the lesf lettuce

subjected to the low potassium cultivation was cultivated with the hydroponic solution B

in place of the hydroponic solution A, while the leaf | ettuce subjected to the typica

cultivation was cultivated by keep using the hydroponic solution A.

[0051]

FIG. 2 shows the potassium concentration comparison between the |eaf |ettuce

obtained by the cultivation method of the present invention and the typical |eaf lettuce, and

Table 1 shows the inorganic element contents.

[0052]
[Table 1]
Low potassum |ettuce Typicdly cultivated | ettuce
(mg/100 g) (mg/100 g)
Potassum 69 270
Sodium 100 13
Cdcium 29 56
Magnesum 22 22
[0053]

Asshownin FIG. 2 and Table 1, the potassium content of the low potassium leaf

lettuce of the present invention is about 1/4 when compared with the typical hydroponics

leaf lettuce.  According to the method of the present invention, leafy vegetables having a

potassium content of 30% or less of the typica hydroponics leafy vegetables can be stably

yielded.
[0054]

Loose ledf lettuce usudly has a high potassium content, and according to the food

composition database provided by the Ministry of Education, Culture, Sports, Science and
Technology in Japan (http://fooddb.jp/), a potassium content is490 mg in leaf lettuce and
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410 mginred leef lettuceper 100g.  Asshownin Table 1, the cultivation using the
hydroponic solution A aone throughout the entire period can reduce a potassum valueto
aslow as 270 mg when compared with the leaf |ettuce yielded by soil cultivation or the
typica hydroponics, and the subsequent cultivation using the potassum-free hydroponic
solution B can even reduce a potassium content to 70 mg or less.

[0055]

Asshownin Table 1, the low potassium legf |ettuce has a higher sodium content
when compared with the typically cultivated leef lettuce.  However, thevadue100 mgisa
sat equivaent of only 0.3 g and the salt intake restriction is easier to practice, and hence
the effect rendered by potassium reduction is more effective to improve the diet for arend
disease patient than the sodium ion increase.

Example 2
[0056]

Next, aleaf lettuce was cultivated by changing the nitrogen and potassium
concentration ratio, and the like, of the hydroponic solution A, i.e., the hydroponic solution
used during the potassium-fed cultivation period, to evaluate whether the leef lettuce
satisfiesthe ddlivery criteria based on the potassium content, and weight, height and also
appearance a thetime of harvest.  The cultivation was carried out in the same manner as
inthe leaf |ettuce cultivation method of Example 1 such asthe cultivation period, and the
like, with the only exception that the composition of hydroponic solution A was different.
[0057]
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[Table 2]
Sample K N EC pH | K Content | Weight | Height | Good/Poor
(mg/100g) | (9 | (mm)

1 1.0 20 152 | 625 52 540 | 2016 X
2 20 20 157 | 6.18 59 831 | 1883 O
3 22 0.6 163 | 6.06 36 833 | 1716 X
4 4.4 05 161 | 6.66 52 946 | 1890 X
5 4.4 10 156 | 590 45 89.1 | 2242 O
6 4.4 2.3 151 | 615 51 849 | 19%6.1 O
7 4.4 2.3 151 | 500 51 852 | 2300 O
8 4.4 23 130 | 615 66 869 | 2330 O
9 44 3.0 15 | 574 55 888 | 1975 O
10 4.4 4.0 155 | 589 56 915 | 2116 O
11 4.4 50 156 | 6.26 68 666 | 1975 X
12 4.4 6.0 170 | 644 45 828 | 2050 X
13 4.4 7.0 172 | 644 42 836 | 1850 X
14 6.0 2.3 168 | 6.13 44 76.3 | 196.6 O
15 7.0 20 177 | 651 58 773 | 190.0 X

[0058]

Inthe Table, K and N show the respective weight ratios of potassium and nitrogen
based on phosphoric acid a 1. EC and pH show the EC vaue and pH of each hydroponic

solution.
[0059]

K Content shows an amount of potassum in the leaf |ettuce weight of 100 g inthe

unitof mg. Waeight and Height shown arethose a thetime of harvest. Good/Poor are

the comprehensive evauation of productivity based on the weight, height, yellowing leaf

andthelike, a thetimeof harvest. Those having aweight of 75 g or less or aheight of

185 mm or less are considered as poor.

Also, inthis cultivation experiment, Samples 4,

12 and 15 had the color changesin the leef tips causing bad appearance, based on which

these Samples are thus considered as poor.

[0060]
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Asevident in Table 2, the amounts of potassium in 100 g of the leaf |ettuces are 70
mg or lesswhen any of the hydroponic solutionswereused.  In the case of arend disease
diayss patient who needs on adietary restriction, the daily potassum intake to be
achieved is said to be about 1500 t0 2000 mg.  When an amount of potassium per 100 g
IS70 mg or less, the patient can be on adiet with asufficiently reduced potassium intake
even though potassum is contained in other food materials.

[0061]

The above results reved that in a potassium contai ning hydroponic solution having
aweight ratio of nitrogen, phosphoric acid and potassum where nitrogenisa 0.5t0 7.0
and potassum isat 1.0 to 7.0 based on phosphoric acid at 1, aleafy vegetable having a
sufficiently low potassium value can be cultivated.

[0062)]

Further, as shown in Table 2, when a potassum weight ratio in the hydroponic
solution A isaslow as 1.0 (Sample 1) when phosphoric acid is 1, the weight at the time of
harvest islow, whereas when a potassum weight ratio isas high as 7.0 (Sample 15), the
weight and height at the time of harvest meet the criteriabut the yellowing of legf tipsare
often found which was thus considered as poor appearance.  All theleef lettuces had a
potassium content far below the criterion vaue at the time of harvest and hence are
acceptable, however, from the viewpoint of productivity, it is preferable that a potassum
weight ratio is 2.0 to 6.0 when phosphoric acid is 1.

[0063]

With the nitrogen content of the hydroponic solutions, the | ettuces having alow
nitrogen content (Samples 3 and 4) had an unsatisfactory height at the time of harvest
(Sample 3) or yellowing at the leaf tips (Sample 4), thereby being considered as poor
gppearance.  With the lettuces having a high nitrogen content (Samples 11 to 13), an
unsatisfactory weight (Sample 11) at the time of harvest, an unsatisfactory height (Sample
13) at thetime of harvest and yellowing at the leaf tips (Sample 12) were found, thereby
being considered as poor.

[0064]
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Further, for the pH, an acid region of below pH 5.0 and an akaline region
exceeding 7.0 resulted in an unsatisfactory weight, adversely affecting the growth.
[0065]

Furthermore, for an EC vaue of below 0.5, the growth is poor and took an
extremey long time, whereas an EC vaue exceeding 1.8 resulted in a shortage of weight.
[0066]

Consequently, al the leaf |ettuces had a potassum content far below the criterion
vaue a thetime of harvest and hence are acceptable, however, from the viewpoint of
productivity, it is preferable that a nitrogen weight ratio be 1.0 to 4.0 when phosphoric acid
isl.

Example 3
[0067]

Next, alesf lettuce was cultivated with a different cultivation period for the
potass um-free hydroponic solution (hydroponic solution B) and the potassium content
wasmeasured.  Using the hydroponic solution A used in Example 1, the cultivation was
carried out with the cultivation period, during which the potassum-free hydroponic
solution, i.e., the hydroponic solution B, is used, changed to 0 to 17 days, and the

potassium content was measured.  Table 3 shows the results.

[0068]
[Table 3]
Hydroponics solution B K Content
cultivation period (days) (mg/100 g)
0 380
3 210
5 160
8 96
10 63
14 51
17 42
[0069]

Asshownin Table 3, the longer the potassum-free cultivation period becomes, the

lessthe K content per 100 g becomes. However, when the cultivation is continued under




-16-

the potassum-free condition over along period of time, the weight per sump is decreased.
The lettuces cultivated for 17 days without potassium had a potassum vaue of aslow as
42 mg but theweight of astump isreduced to about 1/2.  Thus, it isdesirableto harvest
after 10 to 14 days of the potassum-free hydroponics period, which iswell balanced
between the potassium content and the yield amount.

Example4

[0070]

Subsequently, spinach, Japanese mustard spinach, Korean lettuce and endive were
tested to confirm whether or not they can be cultivated as low potass um vegetables by the
same hydroponic method asin the leaf |ettuce.

[0071]

Seeding was carried out using tap water, 3 days later the leaf | ettuce was cultivated
with the potassum containing hydroponic solution A for 26 days and subsequently
cultivated with the potassium-free hydroponic solution B for 14 days.

[0072]

The composition of hydroponic solution A used hasK and N in respective weight
ratios of 4.4 and 2.3 relative to phosphoric acid, an EC value of 1.51 and pH of 6.15.
[0073]

After cultivating with the hydroponic solution A for 26 days, the leaf |ettuce
subjected to the low potassium cultivation was cultivated with the hydroponic solution B
in place of the hydroponic solution A, while the leaf | ettuce subjected to the typica
cultivation was cultivated by keep using the hydroponic solution A.

Table 4 showsthe resuilts.

[0074]
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[Table4]
] ntent 1
L eafy vegetables POt conen f_rz\?v/ 02 81 um Amount of
Typical cultivation cuI[t)i(\)/ati on potassium (%)
Spinach 430 290 40
Japanese mustard 310 120 i
Spinach
Korean |ettuce 340 75 22
Endive 400 230 57
[0079]

Amount of potassium (%) isavalue obtained by dividing an amount of potassium
in avegetable produced by the low potassium cultivation provided with the potassum-free
cultivation period by a potassum content of avegetable cultivated by the typica
cultivation using the potassium containing hydroponic solution throughout the entire
cultivation period.

[0076]

All spinach, Japanese mustard spinach, Korean lettuce and endive grew without
problems even when the potass um-free hydroponics period was practiced.  Particularly,
K orean |ettuce shows an extremely low potassium content of 22% when compared with
thosetypicaly cultivated. Each of these leafy vegetables requires adifferent period, and
the like, until the harvest and thus the cultivation cannot be carried out under the
indiscriminately same conditions, but when each vegetabl e was optimized within the
cultivation condition ranges of the present invention, the cultivation of leafy vegetables
having a sufficiently low potassum content becomes achievable.

Example5
[0077]

The present inventor found that the low potassum legf |ettuce is aso advantageous

inthelight of taste.
[0078]
Thetaste test was carried out by the double blind test method in which neither

subjects nor examiners knew which of the samples was the low potassium leaf |ettuce.
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16 mae and fema e subjects of the age groups shown in Table 5 tasted alow potassium
leaf |ettuce produced by the cultivation method in the same manner asin the cultivation of
Example 1 and atypicaly cultivated leaf |ettuce and sel ected the one with sweethess and
good crispness. A comment entry space was provided for the description of differences
inthetaste.

[0079]

[Table 5]

Low potassum Typicdly
|ettuce cultivated lettuce
Sweetness 15 1

Crigpness 10 6

[0080]
[Teble 6]

30s 40s 50s

Mde Female Mde Female Mde Female

3 4 5 2 1 1

[0081]

As aresult, there were significantly more subjects who sensed sweethess and aso
crispnessin thelow potassium lesf |ettuce than the typically cultivated leaf lettuce.  Also,
there were three subjects who wrote in the comment entry space that the low potassium
leaf |ettuce had better aftertaste or freshness, suggesting that the low potassium leaf | ettuce
isaso better in taste than the typica hydroponics products.

[0082]

Further, since the low potassium leaf |ettuce has characterigticsin taste such as
sweetness, good aftertaste, and thelike, it is consdered to be widely accepted dso by the
general consumer in addition to the rend disease patients on a potassium intake restriction.
[0083]

Up to now, as potassum is water-solubl e, vegetables were boiled, soaked in water,

or thelike, before consumed to reduce potassium contained in food products.  For this
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reason, it was difficult to eat |eafy vegetables uncooked such as salad, or the like, without
exceeding adaily potassum intake.
[0084]

The low potassium leaf |ettuce of the present invention, when compared with the
typical hydroponic leef |ettuce, has a potassum content of about 1/4. It isextremely
important for a patient with achronic rend disease on arestricted daily potassum intake
of 1,500 to 2,000 mg or lessto have vegetables with a potassium content of about 1/4 of
thetypica vegetablesto practice such adietary restriction.

[0085]

As described above, the present invention is gpplicable to, not only leaf |ettuces,
but dso awide variety of leafy vegetables.  Further, when the hydroponic method of the
present invention is employed, vegetables having an amount of potassium reduced to
about 20% of that of the typically cultivated vegetables are made available.  In
conclusion, the present invention can provide the low potassium vegetables safely

consumed even by arend disease patient who hasto be on agtrict dietary restriction.
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Clams

[Clam 1]

A potassium containing hydroponic solution for alow potassum leafy vegetable
wherein aleafy vegetableis cultivated with a potassum containing hydroponic solution
for acertain period of time and subsequently cultivated with a potass um-free hydroponic
solution instead,

the potassum containing hydroponic solution having aweight ratio of nitrogen,
phosphoric acid and potassum where nitrogenisat 0.5 to 7.0 and potassumisat 1.0to 7.0
based on phosphoric acid a 1.

[Clam 2]

The potassium containing hydroponic solution for alow potassium leafy vegetable
according to clam 1, wherein the potassium contai ning hydroponic solution has aweight
ratio of nitrogen, phosphoric acid and potassum where nitrogenisat 1.0to 4.0 and
potassum isa 2.0 to 6.0 based on phosphoric acid at 1.

[Clam 3]

A method for cultivating alow potassium leafy vegetable wherein aleafy
vegetableis cultivated with a potassum containing hydroponic solution for acertain
period of time and subsequently cultivated with a potassium-free hydroponic solution
instead,

the potassum containing hydroponic solution having aweight ratio of nitrogen,
phosphoric acid and potassum where nitrogenisat 0.5 to 7.0 and potassumisat 1.0t0 7.0
based on phosphoric acid a 1.

[Clam 4]

The method for cultivating alow potassium leafy vegetable according to claim 3,
wherein the potass um containing hydroponic solution has aweight ratio of
nitrogen, phosphoric acid and potassum where nitrogenisat 1.0 to 4.0 and potassum is a
2.0 t0 6.0 based on phosphoric acid at 1.

[Clam 5]
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The method for cultivating alow potassum leafy vegetable according to claim 3 or

wherein an EC vaue of the hydroponic solution is adjusted to 0.5to 1.8 for
cultivation throughout the potassium-fed cultivation period and the potass um-free
cultivation period.
[Claim €]

The method for cultivating alow potassium leafy vegetable according to any one
of dams3to5,

wherein pH of the hydroponic solution is adjusted to 5.0 to 7.0 throughout the
potassium-fed cultivation period and the potass um-free cultivation period.
[Clam 7]

The method for cultivating alow potassum leafy vegetable according to any one
of dams31to 6,

wherein afertilizer condition is controlled for cultivation by continuoudy
monitoring the EC value and pH of the hydroponic solution throughout the entire
cultivation period.
[Clam §]

The method for cultivating alow potassum leafy vegetable according to any one
of dams3to 7,

wherein the cultivation period with the potass um-free hydroponic solution is set to
10to 17 days.
[Clam 9]

A low potassium leafy vegetable cultivated by a hydroponic method according to
any oneof clams3t0 8,

wherein the low potassium leafy vegetable having a potassum content at atime of
harvest of 30% or less of that of aleafy vegetable cultivated without adjusting a potassium

levd.





