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DESCRIPTION 

TITLE OF THE INVENTION: MICROWAVABLE PACKAGED FROZEN 

RICE HAVING SCORCHED TEXTURE 

Technical Field 

[1]  The present application relates to microwavable 

packaged frozen rice having a scorched texture. 

[2]   

Background Art 

[3]  As convenience foods that can be prepared and eaten 

simply and conveniently at home become popular, rice eaten 

as staple food in Koreans has been also released and 

distributed in the market in a packaged frozen state. The 

types of packaged frozen rice sold as described above 

include frozen namul bap, frozen bibimbap, frozen fried 

rice, and the like, and in order to cook the foods 

distributed in a frozen state, a cooking method using a pan 

or a cooking method using a microwave oven is used. 

[4]  Due to the increase in single-person households and 

changes in consumers’ lifestyles, there is an increasing 

need of consumers to find convenience foods that show a 

certain level of taste and quality while reducing the 

inconvenience of the cooking process, and even in the case 

of packaged frozen rice, there is a need to ensure the 

convenience of the cooking process and the maintenance of 
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quality during cooking. Even in the packaged frozen rice, 

particularly, fried rice needs to produce a scorched 

texture with a slight burnt taste scorched when cooked 

using a pan, or a properly cooked texture of rice grains so 

as to give a unique flavor. However, the process of frying 

rice using a pan is greatly affected by the cook’s cooking 

ability, heating temperature, cooking time, etc., and thus, 

there is a problem in that the taste and quality of the 

finished rice may vary. In addition, when cooking the 

packaged frozen rice using a microwave oven, there is a 

problem in that the rice becomes soggy after cooking. 

[5]  Meanwhile, in the case of pizza or dumplings among 

convenience foods cooked in a microwave oven, a form of 

including a susceptor or a heating pad as part of a 

packaging material is released on the market, but no 

attempt has been made to obtain the scorched texture by 

applying the susceptor to the packaged frozen rice, which 

is made of a rice raw material other than flour. In 

addition, there has been an attempt to prepare scorched 

rice using microwaves (Korean Patent Application No. 10-

2009-0096453), but it is only a method of preparing the 

scorched rice by cooking immersed rice in a microwave oven. 

Accordingly, the inventor of the present application 

completed the invention of the present application capable 
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of effectively obtaining a scorched texture that has been 

produced only by cooking using a pan while easily cooking 

packaged frozen rice, a staple food of Koreans, in a 

microwave oven at home. 

[6]   

Disclosure 

Technical Problem 

[7]  An object of the present application is to provide 

microwavable packaged frozen rice capable of producing a 

scorched texture while may be easily cooked. Another object 

of the present application is to provide a method for 

manufacturing rice having a scorched texture that has been 

produced only by pan cooking through heating using a 

microwave oven. 

Technical Solution 

[8]  An aspect of the present application provides 

microwavable packaged frozen rice including a susceptor and 

frozen rice. 

[9]  Another aspect of the present application provides 

a manufacturing method for microwavable packaged frozen 

rice including preparing frozen rice; and contacting the 

frozen rice and a susceptor. 

Advantageous Effects 

[10]  According to the present application, the packaged 
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frozen rice is cooked using a microwave oven and has an 

advantage of being easily cooked even at home, and has a 

less influence of a cook’s cooking skill or a cooking 

environment unlike a cooking method using a pan to maintain 

a certain level or higher of quality of the finished food. 

[11]  In addition, it is possible to achieve high average 

and maximum temperatures enough not to be achieved in a 

general microwave cooking process, and to cook rice having 

a scorched texture in a short time that could not be 

produced in conventional cooking using a microwave oven. 

[12]  However, the effects of the present invention are 

not limited to the above-mentioned effects, and other 

effects not mentioned will be clearly understood by those 

skilled in the art from the following description. 

[13]   

Description of Drawings 

[14]  FIG. 1 is a graph of measuring a change in 

temperature of a susceptor by putting chicken ribs fried 

rice in a container including the susceptor and heating the 

rice in a microwave oven of 700 W, wherein a horizontal 

axis of the graph means a time and a vertical axis means a 

temperature (°C). 

[15]  FIG. 2 is a photograph of capturing frozen packaged 

rice of the present application contained in a container 
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with a susceptor and frozen packaged rice of a control 

group contained in a container without a susceptor, which 

are heated in a microwave oven, respectively. 

[16]   

Best Mode 

[17]  Hereinafter, the present application will be 

described in detail. 

[18]   

[19]  The present application provides microwavable 

packaged frozen rice including a susceptor and frozen rice. 

[20]  The microwavable packaged frozen rice of the 

present application refers to packaged rice that may be 

heated and cooked in a microwave oven, and the microwave 

oven may be a microwave oven of 700 W or 1,000 W, but any 

microwave oven used for packaged cooking may be used 

without limitation. The packaged frozen rice may be cooked 

in a microwave oven in a packaged form as it is, and 

according to the embodiment of the present application, if 

both the susceptor and the frozen rice are included, the 

packaged frozen rice is transferred to another container 

and cooked in the microwave oven. 

[21]  In the present application, the term “scorched 

texture” refers to a texture that appears yellowish and 

slightly burnt when the rice is heated at a high 
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temperature and has a feature of producing properly cooked 

and savory flavor of rice grains. The scorched texture has 

a texture similar to scorched rice, but has a weaker 

scorched degree therethan, and may be produced in cooking 

of rice using a pan, for example, in the cooking process of 

fried rice. The microwavable packaged frozen rice of the 

present application has an improved scorched texture when 

heated using a microwave oven. For example, as described 

below, when heated at 700 W for 6 minutes, compared to 

heating packaged frozen rice without a susceptor under the 

same condition, when a color difference ΔE according to the 

CIE Lab is 3 or more, it may be considered that the 

scorched texture of the rice is produced. 

[22]  In the present application, even when used in a 

microwave oven of 700 W as well as 1,000 W, it is possible 

to produce a scorched texture of rice. In addition, in the 

use of a microwave oven of 700 W, it is possible to produce 

a sufficiently scorched texture just by heating for 6 

minutes, and by controlling the thickness, moisture, oil 

content, and a ratio of moisture/oil, it is characterized 

in that it is possible to produce a sufficiently scorched 

texture even in a little less time of 4 minutes. 

[23]  The susceptor serves to convert microwaves of the 

microwave oven into heat, and transfers the converted heat 
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energy to the frozen rice to be used for heating and 

cooking the frozen rice. The susceptor may be thinly coated 

with a metal such as aluminum, copper, zinc, tin, gold, 

silver, iron, nickel, etc., but any susceptor material 

known to be used as a packaging material for food in the 

art may be used as a material without limitation. In the 

packaged frozen rice of the present application, the 

susceptor may be included in the form of a thin plate so as 

to be separated from the container containing the frozen 

rice, or may be included in the form to be coated on the 

inner surface of the container containing the frozen rice. 

[24]  The shape of the susceptor may be a circle, a 

polygon, or a fan shape, but is not limited thereto, and 

may be appropriately changed according to the shape of the 

container containing the frozen rice. 

[25]  The susceptor may be in contact with the frozen 

rice, and the contact area may be appropriately changed 

according to the shape of the frozen rice, the positions of 

the frozen rice and the susceptor, etc. 

[26]  When the packaged frozen rice of the present 

application is heated in the microwave oven of 700 W for 6 

minutes, the average temperature of the susceptor may be 

85C to 130C. In addition, when the packaged frozen rice 

is heated in the microwave oven of 700 W for 6 minutes, the 



8 

 

maximum temperature of the susceptor may be 100C to 150C. 

More specifically, when the packaged frozen rice is heated 

in the microwave oven of 700 W for 6 minutes, the average 

temperature of the susceptor may be 85C to 130C, and the 

maximum temperature of the susceptor may be 100C to 150C. 

Specifically, when the microwave oven is driven under the 

condition, the average temperature of the susceptor may be 

in a range consisting of a lower limit selected from 85C, 

90C, 98C and 95C and/or an upper limit selected from 

130C and 125C. For example, the average temperature may 

be a temperature of 85C to 130C, 85C to 125C, 90C to 

125C, or 95C to 125C. In addition, when the microwave 

oven is driven under the condition, the maximum temperature 

of the susceptor may be in a range consisting of a lower 

limit selected from 100C, 105C, and 112C and/or an upper 

limit selected from 150C, 147C, 145C, 142C, 140C, 137C, 

135C, 132C, and 130C. For example, the maximum 

temperature may be a temperature of 100C to 150C, 100C to 

147C, 100C to 145C, 100C to 142C, 105C to 145C, 105C 

to 142C, 112C to 135C, or 112C to 132C. When the 

average temperature and/or maximum temperature of the 

susceptor are shown in the above range when the packaged 

frozen rice of the present application is heated in the 

microwave oven, the scorched texture of the frozen rice is 
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effectively produced for a short time to induce a change in 

its color, but there is an effect that a problem of burning 

the frozen rice does not occur. 

[27]  The frozen rice is frozen rice made by washing and 

boiling grains such as rice and barley as a raw material or 

frozen by mixing rice with auxiliary materials, and is a 

food that can be eaten immediately only by thawing. The 

rice as a raw material of the frozen rice is not limited to 

a type, such as white rice, black rice, brown rice, 

glutinous rice, and the like, and includes those cooked by 

mixing grains such as barley, beans, and millet in addition 

to rice. The frozen rice may be mixed with other food 

ingredients after being cooked, for example, bibimbap, rice 

served with toppings, etc., and may be fried rice fried in 

oil after being cooked. The fried rice may be, for example, 

chicken ribs fried rice, octopus fried rice, webfoot 

octopus fried rice, kimchi fried rice, shrimp fried rice, 

Spanish food paella, soccarat, etc., but is not limited 

thereto. 

[28]  When the packaged frozen rice of the present 

application is heated in the microwave oven of 700 W for 6 

minutes, as compared with when heating packaged frozen rice 

without a susceptor under the same condition, the frozen 

rice may have a color difference ΔE according to the CIE 
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Lab of 3 or more. The CIE Lab is a color space coordinate, 

wherein L represents brightness, a represents the degree of 

bias between red and green, and b represents the degree of 

bias between yellow and blue, and based on L, a, and b, the 

color difference ΔE may represent a difference between the 

two colors. In the present application, the color 

difference ΔE according to the CIE Lab means a color 

difference when comparing a color after heating the 

microwaveable packaged frozen rice of the present 

application in the microwave oven with a color after 

heating the packaged frozen rice without the susceptor in 

the microwave oven under the same condition, and may be 

calculated by the following Equation based on L, a, and b 

values measured in each frozen rice. 

[29]  [Equation] 

[30]   

[31]  The L, a, and b values may be measured by turning 

over the frozen rice immediately after heated in the 

microwave oven and measuring a color of the contact surface 

of the frozen rice with the susceptor using a color 

difference meter, and may be measured by vertically 

contacting the frozen rice with the color difference meter 

and evenly dividing the contact surface of the frozen rice 

into 9 equal parts. 
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[32]  In the present application, the color difference 

appears as the color changes as the frozen rice is scorched 

while heated in the microwave oven, and the larger the 

color difference appears, the more the frozen rice is 

scorched, which means that the texture of the frozen rice 

is better produced. 

[33]  The color difference may be 3 to 30, and may be in 

a range consisting of a lower limit selected from 3.1, 3.2, 

3.3, 3.4, and 3.5 and/or an upper limit selected from 30, 

20, and 15. Specifically, the color difference may be 3.1 

to 30 or less, 3.2 to 20 or less, or 3.3 to 14 or less. As 

the packaged frozen rice of the present application is 

heated by the microwave oven, the color difference in the 

above range may be shown compared to a heated material of 

the packaged frozen rice without a susceptor. When the 

color difference in the range is shown, the properly cooked 

texture of the grains of the cooked packaged frozen rice is 

increased to sufficiently produce a scorched texture, but 

the burnt taste occurring when overheated is not strong, 

and thus, the preference of consumers who eat the cooked 

packaged frozen rice is best. 

[34]  The frozen rice may have a volume ratio 

(volume/area) to a contact area with the susceptor of 16 to 

45 mm. Specifically, the volume ratio (volume/area) to the 
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contact area may be in a range consisting of a lower limit 

selected from 16, 18, 20, 22, 23, 23.5, 24, 24.5, and 25 mm 

and/or an upper limit selected from 45, 40, 35, 30, 28, 27, 

26.5, 26, and 25.5 mm. For example, the volume ratio 

(volume/area) to the contact area may be 16 to 45 mm, 18 to 

40 mm, 20 to 35 mm, 22 to 30 mm, 23 to 28 mm, 23.5 to 27 mm, 

24 to 26.5 mm, 24.5 to 26 mm, 25 to 26 mm, 24.5 to 25.5 mm, 

or 25 to 25.5 mm. In the case of frozen rice in which the 

volume ratio (volume/area) to the contact area with the 

susceptor is shown as a numerical value within the above 

range, there is an advantage that the frozen rice may be 

cooked to show a color difference in which a scorched 

texture is best produced due to excellent heat transfer 

efficiency while having a thickness enough not to be burned 

by the heat received from the susceptor. 

[35]  The frozen rice may include moisture and oil 

ingredients together with rice. In addition, the frozen 

rice may further include an emulsifier, such as lecithin, 

which acts to emulsify the moisture and oil. The oil may be 

edible oils used for food, for example, soybean oil, canola 

oil, sunflower oil, olive oil, corn oil, brown rice oil, 

etc., but is not limited thereto. 

[36]  The frozen rice may have a moisture content of 40 

wt% to 58 wt%. Specifically, the moisture content of the 
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frozen rice may be in a range consisting of a lower limit 

selected from 40 wt%, 42 wt%, 44 wt%, 45 wt%, 47 wt%, 48 

wt%, 48.5 wt%, 49 wt%, and 49.5 wt% and/or an upper limit 

selected from 58 wt%, 57 wt%, 56 wt%, 55 wt%, 54 wt%, and 

53 wt%. For example, the moisture content of the frozen 

rice may be 40 wt% to 58 wt%, 42 wt% to 57 wt%, 44 wt% to 

56 wt%, 45 wt% to 55 wt%, 47 wt% to 54 wt%, and 48 wt% to 

53 wt%. When the moisture contained in the frozen rice is 

within the content range as described above, the maximum 

temperature and the average temperature of the susceptor 

increase as a dielectric constant decreases while a 

sufficient amount of moisture required for cooking is 

contained, and the cooked frozen rice is better scorched to 

have improved texture and flavor. 

[37]  The frozen rice may have an oil content of 2 wt% to 

10 wt%. Specifically, the oil content of the frozen rice 

may be in a range consisting of a lower limit selected from 

2 wt%, 2.1 wt%, 2.2 wt%, 2.3 wt%, 2.4 wt%, 2.5 wt%, 2.55 

wt%, 2.6 wt%, and 2.63 wt% and/or an upper limit selected 

from 10 wt%, 8 wt%, 7 wt%, 6 wt%, 5 wt%, 4 wt%, and 3 wt%. 

For example, the oil content of the frozen rice may be 2 to 

10 wt%, 2.1 to 8 wt%, 2.2 to 7 wt%, 2.3 to 6 wt%, 2.4 to 5 

wt%, or 2.5 to 4 wt%. When the oil contained in the frozen 

rice is in the content range as described above, when 
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heating in the microwave oven, a high temperature of 100°C 

or higher of frozen rice is made in a short time to make a 

cooking environment similar to that of the pan cooking, and 

thus, there is an effect of improving the scorched texture 

of the packaged frozen rice. 

[38]  The frozen rice may contain 0.5 parts by weight to 

22 parts by weight of the oil based on 100 parts by weight 

of the moisture. Specifically, the content of the oil may 

be in a range consisting of a lower limit selected from 0.5 

parts by weight, 1 part by weight, 2 parts by weight, 3 

parts by weight, 4 parts by weight, 5 parts by weight, and 

5.5 parts by weight and/or an upper limit selected from 22 

parts by weight, 20 parts by weight, 18 parts by weight, 15 

parts by weight, 13 parts by weight, 12 parts by weight, 10 

parts by weight, 8 parts by weight, 7 parts by weight, and 

6.5 parts by weight, based on 100 parts by weight of the 

moisture. For example, the content of the oil may be 0.5 to 

22 parts by weight, 1 to 20 parts by weight, 2 to 18 parts 

by weight, 4.5 to 15 parts by weight, 5 to 13 parts by 

weight, or 5 to 12 parts by weight. When the contents of 

moisture and oil contained in the frozen rice are within 

the above ranges, the effect of decreasing the dielectric 

constant according to the moisture content and increasing 

the temperature according to the oil content is excellent, 
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and thus, the temperature of the susceptor increases and 

the color difference before and after heating the frozen 

rice is large. As a result, there is an advantage in that 

it is possible to manufacture packaged frozen rice with a 

significantly improved scorched texture. 

[39]  The frozen rice may be frozen by an individual 

quick frozen (IQF) or block quick freezing (BQF) method, 

and in the case of freezing in the IQF method, there is an 

advantage in that the production efficiency of the frozen 

rice is high, and in the case of freezing in the BQF method, 

there is an advantage in that the scorched texture is 

better produced when heating the packaged frozen rice in 

the microwave oven. Even if the packaged frozen rice 

according to the present application is frozen by the IQF 

method, the flavor may be maintained similarly to that of 

the case of freezing by the BQF method. 

[40]  The frozen rice may be in contact with the 

susceptor, and may be in contact with the susceptor on one 

or more surfaces of the frozen rice, for example, two or 

more surfaces, three or more surfaces, or four or more 

surfaces of the frozen rice depending on the shape of the 

frozen rice. The contact may be a direct contact between 

the frozen rice and the susceptor, or an indirect contact 

between the frozen rice and the susceptor with a packaging 
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material commonly used as a food packaging material in the 

technical field of the present application. As described 

above, the packaging material that may be included between 

the frozen rice and the susceptor may be a material such as 

paper, film, and/or metal, and may be applied without 

limitation as long as the heat generated from the susceptor 

may be effectively transferred to the frozen rice. In 

addition, the susceptor and the frozen rice may be 

positioned in a form with a predetermined space between the 

frozen rice and the susceptor, and some of the frozen rice 

is in contact with the susceptor, and some of the frozen 

rice may be positioned to be spaced apart from the 

susceptor with a predetermined space. 

[41]  The frozen rice may have any shape selected from 

the group consisting of a cylinder, a cone, a truncated 

cone, a polygonal prism, a polygonal pyramid, a truncated 

polygonal pyramid, a sphere, and a truncated sphere, but is 

not limited thereto. According to the shape of the frozen 

rice as described above, the shape of the susceptor may be 

appropriately changed and applied, and the contact method 

between the frozen rice and the susceptor may also be 

changed according to the shape of the frozen rice. For 

example, when the shape of the frozen rice is a cylinder, a 

cone, or a truncated cone, the shape of the susceptor may 
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be a circle, and when the shape of the frozen rice is a 

polygonal prism, a polygonal pyramid, or a truncated 

polygonal pyramid, the shape of the susceptor may be a 

polygon, and in this case, the polygon of the susceptor may 

be formed of the same number of sides as at least one 

surface of the frozen rice. In addition, when the shape of 

the frozen rice is a sphere or a truncated sphere, the 

shape of the susceptor may be a shape surrounding the 

spherical surface of the frozen rice, for example, a circle 

or a fan shape. However, the shape of the susceptor may not 

necessarily be the same as the shape of the surface of the 

frozen rice in contact therewith. 

[42]  The area of the susceptor may be larger or smaller 

than the surface of the frozen rice in contact with the 

susceptor, and may be the same as each other. 

[43]  The microwavable packaged frozen rice of the 

present application may further include a container 

containing the frozen rice. The shape and material of the 

container may be any shape and material commonly used in 

the technical field of the present application. In 

particular, the shape of the container may be appropriately 

changed according to a shape of the frozen rice, and 

specifically, the shape of the container may be the same as 

the shape of the frozen rice. 



18 

 

[44]  The microwavable packaged frozen rice of the 

present application may further include a seasoning sauce. 

The seasoning sauce may be a curry sauce, a jjajang sauce, 

a gochujang sauce, a bibimbap sauce, a soy sauce, a seafood 

rice bowl sauce, a beef bulgogi rice bowl sauce, a pork 

bulgogi rice bowl sauce, a beef rib stew bowl sauce, a pork 

ribs steamed rice bowl sauce, a beef rib roast bowl sauce, 

a pork ribs roast bowl sauce, and the like, but is not 

limited thereto. According to a type of seasoning sauce, 

the frozen rice may be bibimbap, rice bowls with toppings, 

or fried rice. The seasoning sauce may be included in a 

form added to the frozen rice, and may be included in a 

form packaged by a separate container from the frozen rice 

and a packaging material. 

[45]   

[46]  Another aspect of the present application provides 

a manufacturing method for microwavable packaged frozen 

rice including preparing frozen rice; and contacting the 

frozen rice and a susceptor. 

[47]  The description of the ‘microwaveable packaged 

frozen rice’ is the same as described above, and 

specifically, the types, shapes, ingredients, contents, 

heating temperatures, color differences after heating, 

freezing methods, contact methods, and the like of the 
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packaged frozen rice, the susceptor and/or the frozen rice 

may be equally applied to the manufacturing method for 

packaged frozen rice of the present application. 

[48]  The manufacturing method for the packaged frozen 

rice of the present application may further include 

packaging a seasoning sauce. The description of the 

seasoning sauce is the same as described above. 

[49]  The packaged frozen rice manufactured according to 

the manufacturing method for the packaged frozen rice of 

the present application has an effect of improving a 

scorched texture when heated in a microwave oven. 

Specifically, the improving of the scorched texture means a 

more improved scorched texture than that of when cooking 

general packaged frozen rice in a microwave oven, and may 

have a similar or more improved scorched texture to or than 

rice cooked using a pan. The description of the scorched 

texture is the same as that described in the microwaveable 

packaged frozen rice. 

[50]   

[51]  Hereinafter, the present application will be 

described in detail by Experimental Examples. 

[52]  However, the following Experimental Examples 

specifically illustrate the present application, and the 

content of the present application is not limited by the 
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following Examples. 

[53]   

[54]  [Experimental Example 1] 

[55]  Confirmation of temperature and produced scorched 

texture when heating frozen fried rice with susceptor in 

microwave oven 

[56]  By bringing the susceptor into contact with frozen 

rice, it was confirmed whether the scorched texture and 

flavor of rice, which have been produced only in a pan 

cooking process, may be produced even in a microwave 

cooking process of packaged frozen rice. 

[57]  For the frozen rice, commercially sold chicken ribs 

fried rice (CJ Cheiljedang) was used, and 200 g of frozen 

rice was put in a container and heated in a microwave oven 

of 700 W for 6 minutes. In order to confirm an effect 

difference according to the presence or absence of a 

susceptor, heating was performed in a general container 

without a susceptor and a container with a susceptor 

positioned on the bottom, respectively. The temperature 

change of the susceptor was measured in the heating process, 

and a product temperature of the rice was measured after 

the cooking was completed. 

[58]  As a result, it was confirmed that the maximum 

temperature of the susceptor was 137°C, which may form a 
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high temperature of 100°C or higher at a fast rate (FIG. 1). 

It was confirmed that when heating in a microwave oven 

using a susceptor, the temperature of the rice was higher, 

and when the color of the rice heated with the susceptor 

was visually confirmed, a darker color was shown, and a 

scorched texture when eaten was produced (FIG. 2). 

[59]  As the results, when the susceptor was applied in 

the field of packaged frozen rice, a high temperature may 

be formed for a short time when heating in the microwave 

oven, and in particular, even when cooking in the microwave 

oven the scorched texture of rice that has been produced 

only during the pan cooking, it was newly confirmed that 

the scorched texture may be produced by using the susceptor. 

[60]   

[61]  [Experimental Example 2] 

[62]  Confirmation of susceptor temperature and produced 

scorched texture of rice according to volume ratio 

(volume/area) of frozen rice to contact area with susceptor 

[63]  In order to further improve a microwave heating 

effect of packaged frozen rice with a susceptor, compared 

to the area of the frozen rice in contact with the 

susceptor, a condition for producing a best scorched 

texture of rice was confirmed by varying the thickness 

(height) of the frozen rice. 
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[64]  Specifically, first, susceptors having diameters of 

215 mm, 150 mm, and 94 mm were manufactured based on a 

circular container, respectively, and a container in which 

the susceptor was located on the bottom was manufactured. 

Then, 200 g of frozen rice was put in each container having 

a different bottom diameter as described above and heated 

in a microwave oven of 700 W for 6 minutes, and the 

maximum/average temperature of the susceptor was measured 

(Table 2). In addition, in order to confirm a color change 

before and after heating of the frozen rice, L, a, and b 

values of the frozen rice were measured using a color 

difference meter (manufacturer: TES, model name: TES-135A) 

to calculate a color difference ΔE according to the CIE Lab 

according to the following Equation (Table 1). Specifically, 

the color of the contact surface between the susceptor and 

the frozen rice was measured by turning over the frozen 

rice immediately after heating in the microwave oven, and 

measured by vertically contacting the frozen rice and the 

color difference meter and dividing the contact surface of 

the frozen rice into 9 equal parts. 

[65]  [Equation] 

[66]   

[67]  When the average temperature and the maximum 

temperature of the susceptor were higher or the color 
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difference was large, it was meant that a scorched texture 

was better produced in the cooking process of the frozen 

rice using the microwave oven. 

[68]  [Table 1] 

 Comparative 
Example 1 

Example
1 

Comparative 
Example 2 

Example 
2 

Comparative 
Example 3 

Example 
3 

Presence or absence 
of susceptor 

X O X O X O 

Weight (g) of 
frozen rice 200 200 200 200 200 200 

Susceptor diameter 
(mm) 215 215 150 150 94 94 

Height of frozen 
rice before heating 

(mm) 

15 15 25 25 55 55 

Volume ratio to 
contact area (mm) 
(volume/area) 

15 15 25 25 55 55 

Susceptor maximum 
temperature (C) - 119.00 100.00 125.00 89.00 121.00 

Susceptor average 
temperature (C) - 79.00 86.00 96.00 80.00 85.00 

Color difference 
(ΔE) 

The rice of Example 
1 was burned and 
measurement was 

impossible

13.44 5.10 

[69]  As a result, if the thickness of the frozen rice 

was too thin and the volume/area ratio was too small, the 

rice burned when using the susceptor, could not be cooked. 

Therefore, through the results as described above, it was 

confirmed that when the volume/area ratio was maintained at 

an appropriate ratio without being too small, the heating 

efficiency by the susceptor was increased to further 

improve the scorched texture in the packaged frozen rice. 

[70]  [Experimental Example 3] 

[71]  Confirmation of susceptor temperature and produced 
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scorched texture of rice according to moisture content of 

frozen rice 

[72]  In addition to confirm the efficiency of the 

susceptor according to the shape of the frozen rice in 

Experimental Example 2, the temperature of the susceptor 

and the scorched texture of the rice according to the 

microwave heating were confirmed by changing the content of 

the moisture ingredient included in the frozen rice. 

[73]  [Table 2] 

Ingredient Example 4 Example 5 Example 6 

Wt (g) Wt% Wt(g) Wt% Wt(g) Wt% 

Rice 100 48.45% 100 44.17% 100 40.37%

Purified 

moisture 

100 48.45% 120 53.00% 140 56.52%

Soybean oil 5 2.42% 5 2.21% 5 2.03% 

Lecithin 1.4 0.68% 1.4 0.62% 1.4 0.57% 

Total 206.4 100% 226.4 100% 246.4 100% 

[74]  Frozen rice of Examples 4 to 6 was manufactured at 

ingredient ratios according to Table 2, and 200 g of the 

frozen rice was put in a container with a circular 

susceptor having a diameter of 14.7 cm and heated in a 

microwave oven of 700 W for 6 minutes, and during the 

heating process, the maximum and average temperatures of 

the susceptors were measured. In addition, the colors after 
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heating the frozen rice of Examples 4 to 6 were measured 

and then compared with the color after heating frozen rice 

in a microwave oven without a susceptor (Comparative 

Example 4), and a color difference ΔE was calculated and 

compared in the same manner as in Experimental Example 2 

(Table 3). 

[75]  [Table 3] 

 Comparative
Example 4 

Example 4 
(moisture 48%)

Example 5 
(moisture 52%) 

Example 
(moisture 56%)

Presence or absence 
of susceptor 

X O O O 

Susceptor maximum 
temperature (C)  127.00 114.00 109.00 

Susceptor average 
temperature (C)  105.00 99.00 92.00 

Color difference 
compared to 

Comparative Example 
4 (ΔE) 

- 3.66 3.22 3.16 

[76]  As a result, compared to Comparative Example 4 

heated without the susceptor, the packaged frozen rice of 

Examples 4 to 6 heated in the microwave with the susceptor 

had higher maximum temperature and average temperature of 

the susceptor. Among them, the maximum/average temperature 

of the susceptor was measured to be higher in packaged 

frozen rice with a lower moisture content in the frozen 

rice. In addition, even in the comparison result in color 

difference with Comparative Example 4 without using the 

susceptor, it was confirmed that more scorched portions 

after heating were formed in packaged frozen rice having a 
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low moisture content. As the results, in the microwave 

cooking process of the packaged frozen rice, it was 

confirmed that as the amount of moisture contained in the 

frozen rice was further reduced, the efficiency of the 

susceptor was improved to increase the scorched portion of 

the rice. Accordingly, it was confirmed that rice in which 

the scorched texture was more produced was manufactured by 

setting a low moisture content enough to increase the 

efficiency of the susceptor while having a high moisture 

content in which the rice was not burned but normally 

thawed during microwave cooking. 

[77]   

[78]  [Experimental Example 4] 

[79]  Confirmation of susceptor temperature and produced 

scorched texture of rice according to oil content of frozen 

rice 

[80]  In addition to confirm the efficiency of the 

susceptor according to the shape of the frozen rice in 

Experimental Example 2, the temperature of the susceptor 

and the scorched texture of the rice according to the 

microwave heating were confirmed by changing the content of 

the oil ingredient included in the frozen rice. 

[81]  [Table 4] 

Ingredient Example 7 Example 8 Example 9 
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Wt(g) Wt% Wt(g) Wt% Wt(g) Wt% 

Rice 1000 48.37% 1000 47.23% 1000 45.93%

Purified 
moisture 1060 51.27% 1060 50.06% 1060 48.68%

Soybean oil 6 0.29% 56 2.64% 116 5.33% 

Lecithin 1.4 0.07% 1.4 0.07% 1.4 0.06% 

Total 2067.4 100% 2117.4 100% 2117.4 100% 

[82]  Frozen rice of Examples 7 to 9 was manufactured at 

ingredient ratios according to Table 4, and 200 g of the 

frozen rice was put in a container with a circular 

susceptor having a diameter of 14.7 cm and heated in a 

microwave oven of 700 W for 6 minutes, and during the 

heating process, the maximum and average temperatures of 

the susceptors were measured. In addition, the colors after 

heating the frozen rice of Examples 7 to 9 were measured 

and then compared with the color after heating frozen rice 

prepared according to an ingredient ratio of Example 8 in a 

microwave oven without a susceptor (Comparative Example 5) 

and a color difference ΔE was calculated and compared in 

the same manner as in Experimental Example 2 (Table 5). 

[83]  [Table 5] 

 Comparative
Example 5 

Example 7 
(oil 0.29%)

Example 8 
(oil 2.64%)

Example 9 
(moisture 5.33%)

Presence or absence 
of susceptor X O O O 

Susceptor maximum 
temperature (C)  109.00 130.00 130.00 

Susceptor average 
temperature(C)   92.00 124.00 123.00 
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Color difference 
compared to 

Comparative Example 
5 (ΔE) 

- 3.57 4.36 3.97 

[84]  As a result, compared to Comparative Example 5 

heated without a susceptor, the packaged frozen rice of 

Examples 7 to 9 heated in a microwave oven with a susceptor 

had high maximum temperature and average temperature of the 

susceptor. In addition, the maximum/average temperature of 

the susceptor was measured to be higher in packaged frozen 

rice with an oil content of 2.64% than that of frozen rice 

with the oil content of 0.29% included in the frozen rice, 

but the maximum/average temperature was maintained 

similarly even in frozen rice having the oil content or 

higher. In addition, as a result of comparing a color 

difference with Comparative Example 5 without using the 

susceptor, it was confirmed that a scorched portion was 

formed when the oil content was increased. As the results, 

in the microwave cooking process of the packaged frozen 

rice, it was confirmed that when the amount of oil 

contained in the frozen rice was included in a certain 

amount or more, the temperature of the susceptor increased, 

and as the oil content was set within a certain range, the 

efficiency of the susceptor was improved the most and thus 

the scorched portion of the rice could be increased. 

[85]   
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[86]  Hereinabove, representative Experimental Examples 

of the present application have been exemplarily described, 

but the scope of the present application is not limited to 

the specific Experimental Examples as described above, and 

can be changed appropriately by those of ordinary skill in 

the art within the scope described in the appended claims 

of the present application. 
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[CLAIMS] 

[Claim 1] 

Microwavable packaged frozen rice comprising a 

susceptor and frozen rice. 

[Claim 2] 

The microwavable packaged frozen rice of claim 1, 

wherein the susceptor has an average temperature of 85C to 

130C, or a maximum temperature of 100C to 150C when the 

packaged frozen rice is heated in a microwave oven. 

[Claim 3] 

The microwavable packaged frozen rice of claim 1, 

wherein the frozen rice has a color difference (ΔE) 

according to the CIE Lab of 3 or higher when heating the 

packaged frozen rice in the microwave oven, as compared 

with when heating packaged frozen rice without a susceptor 

under the same condition. 

[Claim 4] 

The microwavable packaged frozen rice of claim 1, 

wherein the frozen rice has a volume ratio (volume/area) to 

a contact area with the susceptor of 16 mm to 45 mm. 

[Claim 5] 

The microwavable packaged frozen rice of claim 1, 

wherein the frozen rice has a moisture content of 40 wt% to 

58 wt%. 
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[Claim 6] 

The microwavable packaged frozen rice of claim 1, 

wherein the frozen rice has an oil content of 2 wt% to 10 

wt%. 

[Claim 7] 

The microwavable packaged frozen rice of claim 1, 

wherein the frozen rice contains the oil in a content of 

0.5 part by weight to 22 parts by weight based on 100 parts 

by weight of the moisture. 

[Claim 8] 

The microwavable packaged frozen rice of claim 1, 

wherein the frozen rice has any one shape selected from the 

group consisting of a cylinder, a cone, a truncated cone, a 

polygonal prism, a polygonal pyramid, a truncated polygonal 

pyramid, a sphere, and a truncated sphere. 

[Claim 9] 

A manufacturing method for microwavable packaged 

frozen rice comprising: 

preparing frozen rice; and 

contacting the frozen rice and a susceptor. 




