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[DESCRIPTION] 

[TITLE OF INVENTION] 

HIGHLY POLYUNSATURATED FATTY ACIDS-CONTAINING CHOCOLATE-LIKE 

FOOD PRODUCT WHEREIN GENERATION OF OFF-FLAVOR IS SUPPRESSED 

[Technical Field] 5 

[0001] 

 The present invention relates to a highly polyunsaturated fatty acids-containing 

chocolate-like food product wherein generation of off-flavor is suppressed. 

[Background Art] 

[0002] 10 

 Chocolate-like food products represented by chocolate are foods which are 

preferred by children.  Accordingly, by blending a specific nutrient component into a 

chocolate-like food product, children can naturally ingest the nutrient component. 

 Highly polyunsaturated fatty acids represented by docosahexaenoic acid (DHA) 

and eicosapentaenoic acid (EPA) are materials of which physiological effects are 15 

attracting attention.  However, highly polyunsaturated fatty acids are likely to be 

degraded oxidatively, and blending them into general foods is difficult in many cases. 

 Patent Literature 1 discloses a “chocolate composition characterized by 

containing hydrogenation-untreated oils and fats including eicosapentaenoic acid and/or 

a docosahexaenoic acid, and at least one kind of catechin.” 20 

[0003] 

 Patent Literature 2 discloses a “highly polyunsaturated fatty acids-containing 

food characterized by containing film-form oils and fats which are particles having a 

diameter of 2 mm or smaller and which are formed by covering oils and fats containing 

highly polyunsaturated fatty acids with an edible film-forming substance formed of 25 
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proteins or salts thereof, lipids, or a combination thereof so that the oils and fats are 

substantially insulated from the outside air. ” 

[Reference List] 

[Patent Literature] 

[0004] 5 

[Patent Literature 1] 

 Japanese Unexamined Patent Application Publication No. H05-292885 

[Patent Literature 2] 

 Japanese Unexamined Patent Application Publication No. S59-17949 

[Summary of Invention] 10 

[Technical Problem] 

[0005] 

 The present invention relates to a chocolate-like food product containing a 

highly polyunsaturated fatty acids-containing oil and fat.  An object of the present 

invention is to provide a chocolate-like food product in which changes in flavor over 15 

time are suppressed. 

[Solution to Problem] 

[0006] 

 The inventors of the present invention conducted extensive studies to solve the 

above-described problems. 20 

 According to the method disclosed in Patent Literature 1, an effect of 

suppressing temporal changes is considered to be recognized to a certain extent, but 

because an expiration date of a chocolate-like food product is relatively long, a more 

powerful effect is required. 

 In the method disclosed in Patent Literature 2, the highly polyunsaturated fatty 25 
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acids are added in the form of a capsule.  Therefore, it is difficult to apply the method to 

foods in which a melting sensation in the mouth is emphasized, such as a chocolate-like 

food product. 

[0007] 

 As a result of intensive studies conducted by the inventors of the present 5 

invention, they have found that, by incorporating 0.01 to 1% by mass of a material 

having a chelate effect in a chocolate-like food product containing 0.02 to 10% by mass 

of highly polyunsaturated fatty acids, changes in flavor over time are suppressed, and 

therefore have completed the present invention. 

[0008] 10 

 In other words, the present invention relates to the following aspects. 

 (1) A chocolate-like food product containing: 0.02 to 10% by mass of highly 

polyunsaturated fatty acids; and 0.01 to 1% by mass of a material having a chelate effect. 

 (2) The chocolate-like food product according to (1), in which the material 

having the chelate effect is one or more selected from citric acid, lactoferrin, rutin, gallic 15 

acid, and phytic acid. 

 (3) A method for suppressing off-flavor generation method including: 

incorporating 0.01 to 1% by mass of one or more materials having a chelate effect which 

are selected from citric acid, lactoferrin, rutin, gallic acid, and phytic acid in a 

chocolate-like food product containing 0.02 to 10% by mass of highly polyunsaturated 20 

fatty acids. 

[Advantageous Effects of Invention] 

[0009] 

 The present invention relates to a chocolate-like food product containing a 

highly polyunsaturated fatty acids-containing oil and fat.  According to the present 25 
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invention, it is possible to obtain a chocolate-like food product in which changes in 

flavor over time are suppressed. 

[Description of Embodiments] 

[0010] 

 A chocolate-like food product mentioned in the present invention corresponds to 5 

chocolate as an example.  In particular, application of the present technique to 

chocolates for ice cream coating which are distributed at a low temperature is preferable, 

because effects thereof are significantly exhibited. 

[0011] 

 A highly polyunsaturated fatty acids-containing oil and fat referred to in the 10 

present invention is an oil and fat containing one or more highly polyunsaturated fatty 

acids as its constituent fatty acids.  A highly polyunsaturated fatty acid is also called a 

polyunsaturated fatty acid, and is a generic term for fatty acids containing many double 

bonds.  Specific examples thereof include docosahexaenoic acid (DHA) and 

eicosapentaenoic acid (EPA).  A highly polyunsaturated fatty acids-containing oil and 15 

fat may be referred to as a PUFA oil. 

[0012] 

 The chocolate-like food product according to the present invention needs to 

contain a highly polyunsaturated fatty acids-containing oil and fat such that a total 

amount of DHA and EPA becomes 0.02 to 10% by weight.  This amount is preferably 20 

0.2 to 8% by weight, and is more preferably 1 to 6% by weight.  Effects of a 

chocolate-like food product can be expected by incorporating an appropriate amount of a 

highly polyunsaturated fatty acids-containing oil and fat. 

[0013] 

 Various types of oils and fats containing highly polyunsaturated fatty acids can 25 
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be used.  Typical examples thereof include fish oils. 

 In addition, when using a highly polyunsaturated fatty acids-containing oil and 

fat, it is preferable to use a highly polyunsaturated fatty acids-containing oil and fat that 

has been subjected to any antioxidative treatment.  For example, it is preferable to use a 

highly polyunsaturated fatty acids-containing oil and fat blended with an antioxidant oil 5 

and fat composition which contains 0.5 to 18% by weight of water and in which 1 to 38% 

by weight of an aqueous phase in which 2.5 to 65% by weight of a water-soluble 

antioxidant is contained and, furthermore, carbohydrates are added such that a total 

water-soluble solid content in the aqueous phase becomes 18 to 79% by weight is 

dispersed in the oil phase. 10 

[0014] 

 In the present invention, the chocolate-like food product needs to contain 0.01 to 

1% by mass of a material having a chelate effect.  This amount is more preferably 0.05 

to 0.7% by mass, and is even more preferably 0.07 to 0.5% by mass.  By incorporating 

an appropriate amount of a material having a chelate effect, it is possible to suppress 15 

changes in flavor over time in the chocolate-like food product containing a highly 

polyunsaturated fatty acids-containing oil and fat. 

[0015] 

 In the present invention, examples of materials having a chelate effect include 

citric acid, lactoferrin, rutin, gallic acid, and phytic acid.  Among these, more preferable 20 

examples include citric acid, gallic acid, and phytic acid, and even more preferable 

examples include citric acid and phytic acid.  By using a material having a desirable 

chelate effect, it is possible to suppress changes in flavor over time in the chocolate-like 

food product containing a highly polyunsaturated fatty acids-containing oil and fat. 

[0016] 25 
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 In the chocolate-like food product according to the present invention, in addition 

to the above examples, various raw materials generally used in the production of 

chocolate-like food products can be appropriately used as long as the effects of the 

present invention are not affected.  Hereinafter, examples will be described. 

[Examples] 5 

[0017] 

 ○ Examination 1 

 A chocolate for ice cream coating was prepared according to the formulation in 

Table 1.  A preparation method followed a “○ Method for preparing chocolate for ice 

cream coating.” 10 

 The obtained sample was evaluated according to a “○ Method for evaluating 

chocolate for ice cream coating.” 

 The results are shown in Table 2. 

[0018] 

 Table 1: Formulation 15 

 
Comparative Example 

1 

Example 

1 

Example 

2 

Example 

3 

Example 

4 

Cocoa 20.0 20.0 20.0 20.0 20.0 

Sugar 25.0 25.0 25.0 25.0 25.0 

Vegetable oils and 

fats 
54.8 54.6 54.7 54.7 54.7 

Lecithin 0.1 0.1 0.1 0.1 0.1 

Polyglycerol ester 0.1 0.1 0.1 0.1 0.1 

Citric acid  0.2    

Lactoferrin   0.1   

Oxygenated rutin    0.1  

Gallic acid     0.1 

Total 100.0 100.0 100.0 100.0 100.0 

(Units in the formulation are % by mass) 

 · As vegetable oils and fats, oils and fats obtained by mixing oils and fats 

containing EPA and DHA into “Palm Ace 10” manufactured by FUJI OIL CO., LTD., 
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which is super palm olein, such that a total amount of EPA and DHA in the chocolate for 

ice cream coating became 2.8% by mass, were used. 

 · As the oils and fats containing EPA and DHA, oils and fats obtained by 

additionally distributing an antioxidant oil and fat composition in which 19% by mass of 

an aqueous phase containing a total of 58% by mass of vitamin C, catechin, and sugar 5 

were finely dispersed in 81% by mass of an oil phase containing an oil-soluble 

emulsifying agent therein, were used. 

[0019] 

 ○ Method for preparing chocolate for ice cream coating 

 1: According to the formulation table, raw materials other than lecithin and some 10 

of vegetable oils and fats were mixed. 

 2: The mixture was microparticulated with a roll refiner. 

 3: Kneading was performed while warming in a Conche. 

 4: Lecithin, and vegetable oils and fats not added in 1 were added and mixed 

therewith. 15 

[0020] 

 ○ Method for evaluating chocolate for ice cream coating 

 1. 1000 g of each of examination samples was put into a 1000 ml brown plastic 

bottle and covered. 

 2. The bottle was stored at 40°C. 20 

 3. On day 6, 14, and 21, flavor evaluation was performed.  Evaluation was 

performed according to the following criteria by consultation between three skilled 

panelists. 

 5 points: No fishy odor 

 4 points: A slightly different flavor than chocolate. 25 
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 3 points: A flavor that can be recognized as a fishy odor. 

 2 points: A strong fishy odor 

 1 point: A stronger fishy odor 

 At the stage on day 7, chocolates having 4 points or higher were regarded as a 

pass. 5 

[0021] 

 Table 2: Results 

 Comparative Example 1 Example 1 Example 2 Example 3 Example 4 

On day 7 3 5 4 4 5 

On day 14 2 3 2 3 3 

On day 23 1 3 1 2 2 

[0022] 

 ○ Examination 2 

 A tempered-type chocolate was prepared according to the formulation in Table 3.  10 

A preparation method followed a “○ Method for preparing tempered-type chocolate.” 

 The obtained sample was evaluated according to a “○ Method for evaluating 

tempered-type chocolate.” 

 The results are shown in Table 4. 

[0023] 15 

 Table 3: Formulation 

 Comparative Example 2 Example 5 

Cocoa 49.45 48.95 

Sugar 35 35 

Vegetable oils and fats 15 15 

Lecithin 0.5 0.5 

Phytic acid  0.5 

Polyglycerol ester 0.05 0.05 

Total 100 100 

(Units in the formulation are % by mass) 

 · As vegetable oils and fats, oils and fats obtained by mixing oils and fats 

containing EPA and DHA into “NEWSS7” manufactured by FUJI OIL CO., LTD., which 
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is a tempered-type hard butter, such that a total amount of EPA and DHA in the chocolate 

became 0.4% by mass, were used. 

 · As the oils and fats containing EPA and DHA, oils and fats obtained by 

additionally distributing an antioxidant oil and fat composition in which 19% by mass of 

an aqueous phase containing a total of 58% by mass of vitamin C, catechin, and sugar 5 

were finely dispersed in 81% by mass of an oil phase containing an oil-soluble 

emulsifying agent therein, were used. 

 · As phytic acid, a product manufactured by TSUNO FOOD INDUSTRIAL CO., 

LTD. was used. 

[0024] 10 

 ○ Method for preparing tempered-type chocolate 

 1: According to the formulation table, raw materials other than lecithin, 

polyglycerol ester, and some of vegetable oils and fats were mixed. 

 2: The mixture was microparticulated with a roll refiner. 

 3: Kneading was performed while warming in a Conche. 15 

 4: Lecithin, and vegetable oils and fats not added in 1 were added and mixed 

therewith. 

[0025] 

 ○ Method for evaluating tempered-type chocolate 

 1. Each of examination samples was subjected to a tempering operation, and 20 

then poured into a plate-like mold, cooled, and solidified.  Thereby, an 80 g bar of 

chocolate was obtained as a sheet. 

 2. The bottle was stored at 28°C. 

 3. On day 7, 14, 28, 42, and 63, flavor evaluation was performed.  Evaluation 

was performed according to the following criteria by consultation between three skilled 25 
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panelists. 

 5 points: No fishy odor 

 4 points: A slightly different flavor than chocolate. 

 3 points: A flavor that can be recognized as a fishy odor. 

 2 points: A strong fishy odor 5 

 1 point: A stronger fishy odor 

 At the stage after day 63, chocolates having 4 points or higher were regarded as 

a pass. 

[0026] 

 Table 4: Results 10 

 Comparative Example 2 Example 5 

On day 7 5 5 

On day 14 5 5 

On day 28 5 5 

On day 42 5 5 

On day 63 3 5 

[0027] 

 Conclusions 

 As shown in the results, the effect of suppressing a fishy odor derived from 

highly polyunsaturated fatty acids has been confirmed by using a material having a 

chelate effect.  In particular, when citric acid or phytic acid was used, the effect thereof 15 

was significantly good. 
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[CLAIMS] 

 1. A chocolate-like food product, comprising: 

 0.02 to 10% by mass of highly polyunsaturated fatty acids; and 

 0.01 to 1% by mass of a material having a chelate effect. 

 2. The chocolate-like food product according to claim 1, wherein the material 5 

having the chelate effect is one or more selected from citric acid, lactoferrin, rutin, gallic 

acid, and phytic acid. 

 3. A method for suppressing off-flavor generation method, comprising: 

 incorporating 0.01 to 1% by mass of one or more materials having a chelate 

effect which are selected from citric acid, lactoferrin, rutin, gallic acid, and phytic acid in 10 

a chocolate-like food product containing 0.02 to 10% by mass of highly polyunsaturated 

fatty acids. 

Lizalam
Rectangle



