FUNCTIONAL FERMENTED FOOD WITH HIGH LYCOPENE CONTENT

TECHNICAL FIELD

[0001] The present disclosure relates to a functional fermented food with a high

lycopene content.

BACKGROUND ART

[0002] Fermented foods refer to foods such as vegetables that have gone through
fermentation by lactic acid bacteria so that nutritional values of ingredients are
converted. Kimchi, as an example of foods produced by the fermentative action of
microorganisms, may have improved nutritional values, preference, and storage
stability since food components are degraded and new components are synthesized
by the action of microorganisms.

[0003] Although lycopene has been reported to have an effect on colorectal cancer
prevention, there is a problem that a lycopene content cannot be maintained or may

decrease in fermented foods such as kimchi during fermentation.

DESCRIPTION OF EMBODIMENTS
TECHNICAL PROBLEM

[0004] Under the circumstances, the present inventors have made efforts to develop
fermented foods in which lycopene contents are not decreased. As a result, the
present inventors have found that the lycopene content is not decreased when kimchi
is manufactured by using a particular vegetable variety and a specific strain belonging
to the genus Leuconostoc or Lactobacillus, thereby completing the present

disclosure.

SOLUTION TO PROBLEM

[0005] An object of the present disclosure is to provide a fermented food including a

lycopene-containing vegetable and lactic acid bacteria.
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[0006] Another object of the present disclosure is to provide a method of
manufacturing a fermented food, the method including: preparing a salted
lycopene-containing vegetable and seasoning ingredients including lactic acid
bacteria; and mixing the seasoning ingredients with the salted vegetable.

[0007] Still another object of the present disclosure is to provide a method of inhibiting
a decrease in a lycopene content, the method including manufacturing a fermented

food by mixing a lycopene-containing vegetable with lactic acid bacteria.

ADVANTAGEOUS EFFECTS OF DISCLOSURE

[0008] The present disclosure provides kimchi manufactured by using a Chinese
cabbage 'The Han 1ho', which includes a functional ingredient of lycopene, unlike
other Chinese cabbages, as a main raw ingredient, and lactic acid bacteria of
Leuconostoc mesenteroides CJLM119 or Lactobacillus plantarum CJLP133, which
are isolated from kimchi, as a lactic acid bacteria starter. The kimchi manufactured
according to the present disclosure has effects on prevention of colitis and colorectal

cancer.

BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG. 1 is a diagram showing a manufacturing process of cancer-preventing
kimchi.

[0010] FIGS. 2A and 2B show a standard operating procedure of manufacturing
cancer-preventing kimchi.

[0011] FIG. 3 is a graph illustrating changes in physiochemical qualities of
cancer-preventing kimchi during distribution.

[0012] FIG. 4 is a graph illustrating changes in qualities of microorganisms during
distribution of cancer-preventing kimchi.

[0013] FIG. 5 is a graph illustrating lycopene contents of Chinese cabbage varieties
(where NC: Normal Chinese cabbage, NK: Kimchi manufactured using normal
Chinese cabbage, OC: The Han 1ho Chinese cabbage, and OK: Kimchi
manufactured using The Han 1ho Chinese cabbage).

[0014] FIG. 6 is a graph illustrating lycopene contents of cancer-preventing kimchi
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according to storage time thereof (A: 7 days of storage and B: 6 months of storage).
[0015] FIG. 7 shows groups of a colitis animal model including cancer-preventing
kimchi.

[0016] FIGS. 8, 9, and 10 show results of an animal model study.

[0017] FIG. 11 shows a long-term two-stage colorectal cancer animal model including
cancer-preventing kimchi.

[0018] FIGS. 12 and 13 show results of an animal model study.

BEST MODE

[0019] Hereinafter, the present disclosure will be described in detail. Meanwhile,
each description and embodiment disclosed in the present disclosure may be applied
herein to describe different descriptions and embodiments. In other words, all
combinations of various components disclosed in the present disclosure are included
within the scope of the present disclosure. Furthermore, the scope of the present
disclosure should not be limited by the detailed descriptions provided below.

[0020] An aspect of the present disclosure to achieve the above-described objects
provides a fermented food including a lycopene-containing vegetable and lactic acid
bacteria.

[0021] Specifically, the lycopene-containing vegetable may be a Chinese cabbage,
and the Chinese cabbage may be The Han 1ho Chinese cabbage, without being
limited thereto. The Han 1ho Chinese cabbage is disclosed in Korean Patent
Laid-open Publication No. 10-2015-0161731, the disclosure of which is incorporated
herein in its entirety by reference.

[0022] In addition, the lactic acid bacteria may be strains belonging to the genus
Leuconostoc, strains belonging to the genus Lactobacillus, or any combination
thereof. Specifically, the lactic acid bacteria belonging to the genus Leuconostoc
may be Leuconostoc mesenteroides, and the lactic acid bacteria belonging to the
genus Lactobacillus may be Lactobacillus plantarum. More specifically, the
Leuconostoc mesenteroides may be Leuconostoc mesenteroides CJLM119, and the
Lactobacillus plantarum may be Lactobacillus plantarum CJLP133, without being
limited thereto. The CJLP133 strain is disclosed in Korean Patent Laid-open

Publication No. 10-2009-0067015, the disclosure of which is incorporated herein in its
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entirety by reference.

[0023] For the purpose of the present disclosure, a decrease in the lycopene content
may be inhibited in the fermented food. Inhibition of the decrease in the lycopene
content may include a case in which the lycopene content decreases or is maintained
compared to the lycopene content in the vegetable before fermentation or at the
beginning of fermentation. The inhibition of the decrease in the lycopene content
may also include decreases in the lycopene content to 0% to 30%, 1% to 25%, 3% to
25%, 5% to 20%, 1% to 30%, 5% to 25%, 3% to 20%, or 5% to 15%, relative to that
before fermentation or at the beginning of fermentation.

[0024] Specifically, a lycopene content of the fermented food may be in the range of
50% to 99%, more specifically 50%, 60%, 70% or more, and/or 75%, 80%, 90%, or
99%, relative to the lycopene content of the vegetable, without being limited thereto.
The lycopene content (concentration) of the fermented food may be in the range of
0.6 mg/g to 0.98 mg/g, without being limited thereto.

[0025] In addition, a lycopene content of the fermented food after 6 months of storage
may be in the range of 50% to 99%, specifically, 50%, 60%, 70% or more, and/or
75%, 80%, 90%, or 99%, relative to a lycopene content of the fermented food after 7
days of storage, without being limited thereto.

[0026] The fermented food is effective in preventing or treating cancer, hypertension,
inflammation, skin aging, or erythema. The cancer may be colorectal cancer or
gastric cancer, without being limited thereto.

[0027] Another aspect of the present disclosure to achieve the above objects provides
a method of manufacturing a fermented food, the method including: preparing a
salted lycopene-containing vegetable and seasoning ingredients including lactic acid
bacteria, and mixing the seasoning ingredients with the salted vegetable.

[0028] Another aspect of the present disclosure to achieve the above objects provides
a method of inhibiting a decrease in a lycopene content, the method including
preparing a fermented food by mixing a lycopene-containing vegetable with lactic acid

bacteria.

MODE OF DISCLOSURE

[0029] Hereinafter, the present disclosure will be described in more detail with

reference to the following examples. However, these examples are for illustrative
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purposes only and are not intended to limit the scope of the present disclosure.

[0030] Example 1: Manufacturing Process of Cancer-preventing Kimchi

[0031] - A manufacturing process of cancer-preventing kimchi was verified by trial
production thereof.
[0032] 1-1. Trial Production of Cancer-preventing Kimchi
[0033] In order to develop a mass-production process for industrialization of
cancer-preventing kimchi, scale-up trial production was designed and performed at
an actual kimchi manufacturing facility. The designed process was verified and
complemented via the trial production to set a final mass-production process.
[0034] The Han 1ho Chinese cabbage used for the trial production was harvested in
April after seeding and transplanting in February in accordance with the spring
(plastic film-covered greenhouse) cropping season by contract cultivation. The
harvested The Han 1ho Chinese cabbage was warehoused in a kimchi factory of CJ
CheildJedang Corporation and inspected whether the cabbage was suitable for kimchi
by warehousing inspection, and trial production was performed in the kimchi factory
of CJ CheilJedang Corporation according to the mass-production process.
[0035] As a result of the trial production, the manufacturing process of the
cancer-preventing kimchi using The Han 1ho Chinese cabbage was able to be
performed in the same manner as the existing kimchi manufacturing process.
However, due to the risk of oversalting The Han 1ho Chinese cabbage during a
salting process, which is caused by drying out in a long-term storage, there is a need
to adjust salinity of a salting solution according to states of stored cabbages. In
addition, the activity of the lactic acid bacteria starter may decrease due to on-site
exposure during the mass-production process, there is a need to adjust a packaging
amount of the lactic acid bacteria starter according to output.
[0036] - A standard operating procedure for manufacturing cancer-preventing kimchi
was prepared by dividing the manufacturing process into several steps.
[0037] 1-2. Diagram of Manufacturing Process of Cancer-preventing Kimchi
[0038] FIG. 1 is a diagram showing a manufacturing process of cancer-preventing
kimchi.
[0039] 1-3. Setting Standard Manufacturing Process of Cancer-preventing
Kimchi
[0040] FIGS. 2A and 2B show a standard operating procedure of manufacturing
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cancer-preventing kimchi.

[0041] Example 2: Analysis of Change in Quality of Kimchi During Distribution

(Analysis of Physiochemical and Microorganism Quality)

[0042] - Changes in quality of kimchi were monitored under common distribution
conditions of kimchi.
[0043] 2-1. Monitoring Physiochemical Quality During Distribution
[0044] Changes in quality of the cancer-preventing kimchi prepared by the trial
production were monitored during distribution while storing the kimchi at a constant
distribution temperature of 7°C at which kimchi is generally distributed. With regard
to the physiochemical quality, it was confirmed that fermentation proceeded from a
pH of 5.65 measured immediately after the manufacture to a pH of 4.06 at 7 days of
storage and gradually decreased thereafter indicating a tendency similar to that of
kimchi generally distributed in the market.
[0045] In addition, a total acidity which is a quality index of ripened kimchi increased
from 0.31% measured immediately after the manufacture to 0.83%, indicating an
optimally ripened state at 7 days of storage, and gradually increased thereafter,
indicating a tendency similar to that of kimchi generally distributed in the market.
[0046] 2-2. Monitoring Microorganism Quality During Distribution
[0047] As a result of measuring changes in the total number of lactic acid bacteria, a
viable cell count was 10’ CFU/g immediately after the manufacture allowing the lactic
acid bacteria to serve as an initial starter and increased to 10° CFU/g at 5 days after
storage. Therefore, it may be determined that the starter played a normal role in the
initial stage of kimchi fermentation. Since the viable cell count of 10° CFU/g was
maintained until 30 days after storage, it was also confirmed that the lactic acid
bacteria had a positive effect on the functional cancer-preventing kimchi.
[0048] Although the number of yeasts, which was 10? CFU/g immediately after the
manufacture, decreased until 19 days after storage, indicating that expression thereof
was inhibited, the number increased to 10° CFU/g thereafter.
[0049] - Changes in content of lycopene, as a main active ingredient of
cancer-preventing kimchi, were measured during storage.
[0050] 2-3. Analysis of Lycopene Content of Cancer-preventing Kimchi
[0051] The Han 1ho Chinese cabbage includes lycopene unlike other Chinese
cabbage varieties, and lycopene, as an active ingredient of The Han 1ho Chinese
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cabbage, was maintained during a salting process and a manufacturing process of
kimchi. Therefore, the cancer-preventing kimchi included the active ingredient of
lycopene, which is not included in other kimchis, and 0.99 mg/g of lycopene was
detected in The Han 1ho Chinese cabbage and 0.72 mg/g of lycopene was detected
in the cancer-preventing kimchi.

[0052] Lycopene, as the active ingredient, was continuously maintained in the
cancer-preventing kimchi for 6 months of storage, and thereby was suitable for
exerting its functionality in the cancer-preventing kimchi .

[0053] Example 3: Comparison and Evaluation of Preventive Effect of

Cancer-preventing Kimchi on Inflammatory Bowel Disease Induced by Intake of

Inflammation-inducing Substance of DSS (3 weeks) by Administering

Cancer-preventing Kimchi Using Inflammatory Bowel Disease Induced Animal
Model

[0054] - Cancer-preventing kimchi was freeze-dried to prepare an animal feed and the

prepared animal feed was applied to an inflammatory bowel disease model.
Thereafter, the degrees of outbreak were compared and pathological markers and
mechanisms of molecular biological actions were analyzed.
[0055] 3-1. Colitis Animal Model Including Cancer-preventing Kimchi
[0056] FIG. 7 shows the animal model in detail.
[0057] 3-2. Result of Animal Model Study
[0058] In general, when colitis is induced by administering dextran sulfate sodium
(DSS), a significant decrease in body weight may be confirmed compared to a normal
control group. In this case, although weight difference was confirmed among
experimental groups, no significant difference was observed when compared with a
group administered with DSS alone. However, based on DAI scores used to visually
identify clinical symptoms (diarrhea, bloody stool, hernia, and efc.), it was confirmed
that the groups administered with the cancer-preventing kimchi showed far lower DAI
scores than that of the group administered DSS alone. In addition, when colitis was
induced, the colon was swollen due to acute inflammation and the length of the colon
was considerably reduced. However, it was confirmed that the length of the colon
significantly increased in the groups administered with the cancer-preventing kimchi
(FIG. 8).
[0059] 3-3. Result of Animal Model Study
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[0060] After extracting mMRNA from colon tissue obtained from the experiments, genes
related to inflammatory cytokines and anti-oxidants were analyzed. It was confirmed
that expressions of most inflammatory cytokines were increased in the groups
administered with DSS. Particularly, it was observed that the increased expressions
were significantly reduced in the groups administered with the cancer-preventing
kimchi, and this result also showed a significant difference from the group
administered with kimchi manufactured according to a standard recipe. In addition,
with regard to the genes related to the anti-oxidants, no significant difference was
observed among the groups (FIG. 9).

[0061] 3-4. Result of Animal Model Study

[0062] After extracting proteins from colon tissue obtained from the experiments,
genes related to inflammation and antioxidation were analyzed. It was confirmed
that expressions of most inflammation-related factors were increased in the groups
administered with DSS. Particularly, it was observed that the increased expressions
were significantly reduced in the groups administered with the cancer-preventing
kimchi, and this result also showed a significant different from the group administered
with the kimchi manufactured according to the standard recipe. In addition, with
regard to the genes related to the anti-oxidants, no significant difference was
observed among the groups.

[0063] Example 4: Comparison of Degree of Colorectal Cancer Incidence in
Animal Model

[0064] 4-1. Long-term Two-stage Colorectal Cancer Animal Model Including

Cancer-preventing Kimchi

[0065] FIG. 9 shows the animal model in detail.

[0066] 4-2. Result of Animal Model Study

[0067] When an animal was administered with azoxymethane (AOM, first stage) and
inflammation was induced with DSS (second stage), colorectal cancer was induced
after 10 weeks or more. In this case, survival rates mostly decreased by colorectal
cancer. As a result, while a survival rate of about 65% was maintained in the group
administered with AomDSS alone, the group administered with a high concentration
of the cancer-preventing kimchi showed a survival rate of about 85% which was
higher than those of the group administered with the kimchi manufactured according

to the standard recipe and a group administered with a Japanese kimchi. Further,
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although significant colorectal cancer incidence was observed in a gross lesion in the
group administered with AomDSS alone, it was confirmed that colorectal cancer
incidence significantly decreased in the groups administered with the
cancer-preventing kimchi. In particular, it was also confirmed that the colorectal
cancer incidence decreased in the case of kimchi manufactured according to the
standard recipe and the Japanese kimchi, but the degree of the decrease in the
colorectal cancer incidence thereby was significantly less than that by the
cancer-preventing kimchi (FIG. 12).

[0068] 4-3. Result of Animal Model Study

[0069] In the animal model described above, the number of tumors in each group
according to size and region are shown in Table 1 below and FIG. 13.

[0070] Table 1

Proximal Middle Distal Totaltumor number — Total tumor number

less than 2 mm less than 2 mm less than 2 mm less than 2 mm
2:mm or more 2 mm or more 2:mm or more 2 mm or more

Normal 0 0 0 0 0 0 0 0 0
AD 24 21 09 39 09 69 43 129 11
AD+Clflow) 20 08 13 15 20 38 53 60 13

AD+Clfhigh) 01 09 04 10 05 23 10 41 51

AD+standard 30 15 15 Al 13 50 58 92 150
AD+

Japanese Kimchi 07 03 23 23 2 37 57 63 120
() Alone 0 0 0 0 0 0 0 0 0

[0071] The above description of the present disclosure is provided for the purpose of
illustration, and it would be understood by those skilled in the art that various changes
and modifications may be made without changing technical conception and essential
features of the present disclosure. Therefore, it is clear that the above-described
embodiments are illustrative in all aspects and do not limit the present disclosure.
The various embodiments disclosed herein are not intended to be limiting, with the
true scope and spirit being indicated by the following claims. The present disclosure

is to be limited only by the terms of the appended claims, along with the full scope of



equivalents to which such claims are entitled.

[0072] Depositary Authority: Korea Research Institute of Bioscience and
Biotechnology

[0073] Accession No.: KCTC13043BP

[0074] Date of Deposit : June 10, 2016
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CLAIMS

1. A fermented food comprising a lycopene-containing vegetable and
lactic acid bacteria,

wherein the vegetable is The Han 1ho Chinese cabbage; and

wherein the lactic acid bacteria comprises Leuconostoc mesenteroides
CJLM119 and Lactobacillus plantarum CJLP133.

2. The fermented food of claim 1, wherein a decrease in a lycopene

content of the vegetable is inhibited in the fermented food.

3. The fermented food of claim 1, wherein a lycopene content of the
fermented food is in the range of 50% to 99% relative to a lycopene content of the

vegetable.

4, The fermented food of claim 1, wherein a lycopene content

(concentration) of the fermented food is in the range of 0.6 mg/g to 0.98 mg/g.

5. The fermented food of claim 1, wherein a lycopene content of the
fermented food after 6 months of storage is in the range of 50% to 99% relative to a

lycopene content of the fermented food after 7 days of storage.

6. The fermented food of claim 1, wherein the fermented food is for

preventing or treating colorectal cancer or inflammatory bowel disease.

7. A method of manufacturing a fermented food, the method comprising:

preparing a salted lycopene-containing vegetable and seasoning ingredients
comprising lactic acid bacteria; and

mixing the seasoning ingredients with the salted vegetable,

wherein the vegetable is The Han 1ho Chinese cabbage; and

wherein the lactic acid bacteria comprises Leuconostoc mesenteroides
CJLM119 and Lactobacillus plantarum CJLP133.
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8. A method of inhibiting a decrease in a lycopene content of a fermented
food, the method comprising preparing a fermented food by mixing a
lycopene-containing vegetable with lactic acid bacteria,

wherein the vegetable is The Han 1ho; and

wherein the lactic acid bacteria comprises Leuconostoc mesenteroides
CJLM119 and Lactobacillus plantarum CJLP133.
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FUNCTIONAL FERMENTED FOOD WITH HIGH LYCOPENE CONTENT

ABSTRACT

The present disclosure relates to a functional fermented food with a high
lycopene content.

[FIG. 6]
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