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Abstract
Yugwa is a traditional food unique to Korea, and the manufacturing of yugwa is largely divided 

into two processes: making the bandaegi and coating the bandaegi with sugar. To control the yugwa 
quality and strengthen the market competitiveness, this study analyzed changes in physical properties 
during storage according to the type of sugar used in yugwa manufacturing and the temperature that 
the sugar is applied. Consumer preference was evaluated for 30 adult men and women using a 9-point 
scale for overall preference, uniformity of garnish, color brightness, sweetness, unpleasant smell, and 
texture. Physical property analysis measured physical changes during storage, based on the type of 
sugar used to coat the yugwa and the storage temperatures (30℃ and 4℃) over 5 wk. In the 
manufacture of starch syrup, it was easier to maintain the quality according to the storage period 
and to use starch syrup alone than starch syrup alone. In addition, the application of sugar at 100℃ 
helps to maintain quality even though the storage period is increased.
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Ⅰ. Introduction

Yugwa is a traditional Korean food that has been passed down by our ancestors. yugwa is 
made by pulverizing glutinous rice, kneading it in alcohol, steaming, boiling, and mixing it to 
form a cracker, cutting it in various sizes, and frying it in oil to form the final product (National 
Agricultural Products Quality Management, 2020). Consumer demand for yugwa continues to 
increase, and research has been conducted to raise the popularity and consumer awareness of 
Korean sweets as part of the globalization of Korean food (Lee et al., 1987, 2012; Choi and 
Cho, 2008). However, research on manufacturing methods to secure competitiveness in the 
yugwa market is insufficient. The process of making yugwa is largely divided into producing 
the bandaegi and coating the bandaegi with a mixture of grain syrup, honey, and starch syrup. 
The quality characteristics of the product differ depending on the sugar used in the coating 
process. The ancestral recipe uses grain syrup; however, owing to changes in modern people’s 
tastebuds and manufacturing cost, starch syrup is often used nowadays.

Sugar is applied to the bandaegi after the solution is heated and cooled to a specific 
temperature, and the quality characteristics of the product vary depending on the temperature 
of the syrup at application. Currently, producers usually apply sugar between 80℃ and 100℃, 
but there is no research or data to show which temperature is preferred. The purpose of this 
study was to evaluate the use of syrup (grain syrup, starch syrup, or a mixture of the two) and 
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consumer preferences according to the application temperature of the syrup and storage 
temperature in order to revitalize the yugwa industry and to suggest ways to enhance market 
competitiveness.

Ⅱ. Materials and Methods

Sample preparation

Yugwa was produced by a domestic yugwa producer, and test groups were prepared by 
dividing the yugwa on the basis of different types of sugar used (grain syrup, starch syrup, and 
mix of grain and starch syrup) and also the temperatures that the sugar was applied (80℃ and 
100℃) (Table 1).

Consumer preference evaluation

Consumer preference evaluations were conducted on 30 men and women between 20 and 50 
years of age in Jeollabuk-do, and evaluations were made based on the questionnaire in Table 
2 using a 9-point scale method in Fig. 1. To evaluate consumer preference according to the 
type of sugar applied (process 1, 2, and 3; Table 1), only the sugar application temperature 
of 80℃ was considered.

Physical property test

To determine the product storage characteristics (type of sugar and sugar temperature at 
application), the physical properties of the final product were analyzed at 1 wk interval during 
storage at 30℃ (room temperature) and 4℃ (refrigeration temperature) for 5 wk. For the 
analysis, more than 10 samples were used for each treatment. Physical property analysis was 
performed using a texture analyzer (TA1, Lloyd, USA) equipped with a 25 mm cylinder probe, 
and the sample was measured according to the following conditions: pretest speed 2.0 mm/s, 

Process Mixing ratio Application temperature of sugar 

1 Glutinous rice 83%, grain syrup 15%, soybean oil 2% 80℃

2 Glutinous rice 83%, starch syrup 15%, soybean oil 2% 80℃

3 Glutinous rice 83%, grain syrup 10%, starch syrup 5%, soybean oil 2% 80℃

4 Glutinous rice 83%, grain syrup 15%, soybean oil 2% 100℃

5 Glutinous rice 83%, starch syrup 15%, soybean oil 2% 100℃

Table 1. Preparation of yugwa samples

Category 20s 30s 40s 50s Total Remarks

Number of 
individuals (名) 8 20 3 4 30 Male/female ratio 

50:50
Ratio (%) 22.9 57.1 8.6 11.4 100

Table 2. Yugwa consumer preference evaluation panel
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posttest speed 5.0 mm/s, maximum load, 2 kg,; and head speed 2.0 mm.

Statistical analysis

The data obtained were statistically analyzed using Minitab (version 14 for Windows, Penn 
State University, USA), and the significance test for the average value was verified at 5% level 
using analysis of variance and Duncan's multiple range test.

Ⅲ. Results and Discussion

Consumer preference evaluation

The overall preference was significantly higher for starch syrup than that for grain syrup; 
however, no significant difference was observed in the overall preference for mixed starch syrup 
and grain syrup (Table 3). In the case of garnish attachment uniformity, there was no significant 
difference between the starch syrup alone and mixed grain syrup and starch syrup, but when 
manufactured using only grain syrup, the garnish attachment uniformity was significantly 
reduced. The brightness of the final product color was highest when only starch syrup was used, 
followed by a mixture of grain syrup and starch syrup, and a significantly lower brightness was 

Fig. 1. Yugwa consumer preference questionnaire
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observed when only grain syrup was used. No significant differences in consumer preferences 
were observed in the type of sugar used, sweetness, taste, or smell. As for the texture, the degree 
of acquisition was significantly higher for starch syrup alone and mixed starch syrup and grain 
syrup. Considering the results of consumer preference, there was no significant difference 
between sweetness and taste depending on the type of sugar (including both alone and mixed 
syrups); however, when starch syrup alone was used, the overall preference, color brightness, 
and textural preference were found to be better. We concluded that utilizing the appropriate 
amount of mixed syrup when manufacturing yugwa is recommended to improve consumer 
preferences, as well as quality control.

Physical property test

The physical properties of each treatment process were analyzed according to the storage 
conditions, and changes in physical properties among samples were observed as the low period 
increased when manufactured using grain syrup alone. Changes in physical properties among 
samples according to the storage condition were also observed (Fig. 2~11). The physical properties 
were analyzed based on storage length and according to the temperature at which the sugar is 
applied. In both grain syrup and starch syrup, less physical property changes were observed when 
sugar was applied at 100℃. Taken together, the quality of the product canis be easily maintained 
by using starch syrup at 100℃ during application.

Category Overall Uniformity of 
garnish attachment Brightness of color Sweetness Taste/scent Texture

Starch syrup 4.857 a 5.343 a 5.286 a 3.914 a 2.657 a 4.514 a

Grain syrup + 
starch syrup 4.800 a 5.057 a 4.171 b 3.971 a 3.000 a 4.257 a

Grain Syrup 4.029 b 4.200 b 3.371 c 3.600 a 3.229 a 3.171 b

Pr > F(Model) 0.005 0.001 <0.0001 0.489 0.285 0.001

Table 3. Consumer preference results
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Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 418.14 4,181.41 11.00 Min. 873.23 8,732.25 17.00 
Max. 2,141.73 21,417.33 62.00 Max. 2,302.33 23,023.25 71.00 
Mean. 1,365.76 13,657.63 38.75 Mean. 1,719.92 17,199.20 46.25 
S.D. ±590.06 ±5,900.60 ±16.44 S.D. ±355.17 ±3,551.67 ±12.65 

Coef.-Vari. 43.20 43.20 42.42 Coef.-Vari. 20.65 20.65 27.35 
(a) <Grain syrup at 100°C> (b) <Starch syrup at 100°C>

Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 421.68 4,216.84 1.00 Min. 984.17 9,841.70 17.00 
Max. 2,381.30 23,813.00 65.00 Max. 2,272.70 22,726.98 75.00 
Mean. 1,559.67 15,596.72 40.95 Mean. 1,646.04 16,460.42 39.55 
S.D. ±643.04 ±6,430.36 ±20.21 S.D. ±371.15 ±3,711.51 ±14.76 

Coef.-Vari. 41.23 41.23 49.35 Coef.-Vari. 22.55 22.55 37.32 
(c) <Grain syrup at 80°C> (d) <Starch syrup at 80°C>

Category Hardness Chewability Crispiness
Min. 887.04 8,870.35 22.00 
Max. 2,398.98 23,989.83 67.00 
Mean. 1,463.28 14,632.81 44.65 
S.D. ±481.31 ±4,813.07 ±13.53 

Coef.-Vari. 32.89 32.89 30.30 
(d) <Grain syrup + starch syrup at 100°C>

Fig. 2. Week 1 results at 30℃ storage
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Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 428.84 4,288.42 11.00 Min. 1,072.22 10,722.19 28.00 
Max. 2,056.03 20,560.25 70.00 Max. 1,791.70 17,916.95 59.00 
Mean. 1,320.18 13,201.75 38.50 Mean. 1,455.80 14,558.02 39.30 
S.D. ±489.22 ±4,892.17 ±17.57 S.D. ±201.09 ±2,010.93 ±8.72 

Coef.-Vari. 37.06 37.06 45.64 Coef.-Vari. 13.81 13.81 22.18 
(a) <Grain syrup at 100℃> (b) <Starch syrup at 100℃>

Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 381.41 3,814.14 9.00 Min. 1,115.65 11,156.45 15.00 
Max. 2,605.68 26,056.81 58.00 Max. 1,992.79 19,927.91 58.00 
Mean. 1,122.47 11,224.65 27.30 Mean. 1,540.89 15,408.85 35.75 
S.D. ±633.50 ±6,334.95 ±13.90 S.D. ±219.96 ±2,199.55 ±11.73 

Coef.-Vari. 56.44 56.44 50.90 Coef.-Vari. 14.28 14.28 32.82 
(c) <Grain syrup at 80℃> (d) <Starch syrup at 80℃>

Category Hardness Chewability Crispiness
Min. 783.88 7,838.76 10.00 
Max. 2,272.37 22,723.70 82.00 
Mean. 1,509.41 15,094.06 45.70 
S.D. ±384.72 ±3,847.23 ±17.35 

Coef.-Vari. 25.49 25.49 37.95 
(e) <Grain syrup + starch syrup at 100℃>

Fig. 3. Week 2 results at 30℃ storage
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Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 453.74 4,537.44 15.00 Min. 632.90 6,328.98 7.00 
Max. 2,340.34 23,403.39 59.00 Max. 1,695.45 16,954.46 62.00 
Mean. 1,437.39 14,373.89 37.60 Mean. 1,179.93 11,799.34 32.60 
S.D. ±550.98 ±5,509.75 ±13.84 S.D. ±352.70 ±3,527.03 ±16.89 

Coef.-Vari. 38.33 38.33 36.80 Coef.-Vari. 29.89 29.89 51.79 
(a) <Grain syrup at 100℃> (b) <Starch syrup at 100℃>

Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 464.46 4,644.63 13.00 Min. 611.34 6,113.43 4.00 
Max. 2,408.92 24,089.17 73.00 Max. 2,082.11 20,821.09 37.00 
Mean. 1,353.69 13,536.90 40.05 Mean. 1,244.46 12,444.56 22.25 
S.D. ±602.81 ±6,028.05 ±17.89 S.D. ±433.25 ±4,332.47 ±10.94 

Coef.-Vari. 44.53 44.53 44.68 Coef.-Vari. 34.81 34.81 49.14 
(c) <Grain syrup at 80℃> (d) <Starch syrup at 80℃>

Category Hardness Chewability Crispiness
Min. 718.87 7,188.72 9.00 
Max. 1,828.19 18,281.89 64.00 
Mean. 1,380.23 13,802.33 38.80 
S.D. ±318.23 ±3,182.27 ±12.83 

Coef.-Vari. 23.06 23.06 33.08 

(e) <Grain syrup + starch syrup at 100℃>

Fig. 4. Week 3 results at 30℃ storage
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Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 529.85 5,298.53 7.00 Min. 1,108.18 11,081.82 14.00 
Max. 2,179.20 21,791.98 64.00 Max. 1,964.14 19,641.40 57.00 
Mean. 1,083.77 10,837.72 30.35 Mean. 1,531.27 15,312.68 38.30 
S.D. ±399.80 ±3,998.00 ±16.00 S.D. ±267.48 ±2,674.75 ±12.01 

Coef.-Vari. 36.89 36.89 52.73 Coef.-Vari. 17.47 17.47 31.37 
(a) <Grain syrup at 100℃> (b) <Starch syrup at 100℃>

Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 438.80 4,387.97 13.00 Min. 588.68 5,886.80 7.00 
Max. 3,103.60 31,035.95 65.00 Max. 1,495.51 14,955.08 58.00 
Mean. 1,349.30 13,492.96 37.25 Mean. 1,107.44 11,074.36 27.25 
S.D. ±615.86 ±6,158.56 ±15.05 S.D. ±227.60 ±2,275.96 ±12.54 

Coef.-Vari. 45.64 45.64 40.39 Coef.-Vari. 20.55 20.55 46.02 
(c) <Grain syrup at 80℃> (d) <Starch syrup at 80℃>

Category Hardness Chewability Crispiness
Min. 919.41 9,194.10 23.00 
Max. 2,134.45 21,344.51 74.00 
Mean. 1,669.98 16,699.84 40.30 
S.D. ±312.35 ±3,123.49 ±11.91 

Coef.-Vari. 18.70 18.70 29.55 

(e) <Grain syrup + starch syrup at 100℃>

Fig. 5. Week 4 results at 30℃ storage
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Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 224.23 2,242.34 4.00 Min. 895.36 8,953.61 12.00 
Max. 2,443.28 24,432.84 63.00 Max. 1,860.31 18,603.12 51.00 
Mean. 1,199.22 11,992.17 29.75 Mean. 1,467.14 14,671.44 37.50 
S.D. ±612.16 ±6,121.56 ±16.31 S.D. ±254.66 ±2,546.57 ±10.07 

Coef.-Vari. 51.05 51.05 54.83 Coef.-Vari. 17.36 17.36 26.86 
(a) <Grain syrup at 100℃> (b) <Starch syrup at 100℃>

Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 281.40 2,813.99 14.00 Min. 332.31 3,323.07 13.00 
Max. 2,480.18 24,801.81 61.00 Max. 1,887.64 18,876.37 49.00 
Mean. 1,510.64 15,106.37 41.35 Mean. 1,351.92 13,519.23 30.90 
S.D. ±581.54 ±5,815.39 ±14.80 S.D. ±419.24 ±4,192.38 ±10.84 

Coef.-Vari. 38.50 38.50 35.79 Coef.-Vari. 31.01 31.01 35.08 
(c) <Grain syrup at 80℃> (d) <Starch syrup at 80℃>

Category Hardness Chewability Crispiness
Min. 817.43 8,174.29 15.00 
Max. 2,210.81 22,108.10 75.00 
Mean. 1,481.94 14,819.42 46.50 
S.D. ±389.11 ±3,891.13 ±15.84 

Coef.-Vari. 26.26 26.26 34.07 
(e) <Grain syrup + starch syrup at 100℃>

Fig. 6. Week 5 results at 30℃ storage
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Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 465.28 4,652.77 6.00 Min. 919.02 9,190.23 10.00 
Max. 2,601.73 26,017.30 76.00 Max. 2,107.95 21,079.46 68.00 
Mean. 1,500.25 15,002.50 47.15 Mean. 1,557.55 15,575.45 43.95 
S.D. ±667.60 ±6,675.97 ±19.64 S.D. ±402.86 ±4,028.61 ±17.17 

Coef.-Vari. 44.50 44.50 41.65 Coef.-Vari. 25.87 25.87 39.07 
(a) <Grain syrup at 100℃> (b) <Starch syrup at 100℃>

Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 602.93 6,029.29 10.00 Min. 679.84 6,798.38 7.00 
Max. 2,188.08 21,880.79 70.00 Max. 2,100.76 21,007.64 69.00 
Mean. 1,417.23 14,172.30 38.30 Mean. 1,457.92 14,579.15 34.70 
S.D. ±522.22 ±5,222.17 ±18.14 S.D. ±375.30 ±3,753.03 ±15.16 

Coef.-Vari. 36.85 36.85 47.36 Coef.-Vari. 25.74 25.74 43.70 
(c) <Grain syrup at 80℃> (d) <Starch syrup at 80℃>

Category Hardness Chewability Crispiness
Min. 716.74 7,167.43 5.00 
Max. 2,316.32 23,163.20 70.00 
Mean. 1,527.77 15,277.68 46.65 
S.D. ±469.66 ±4,696.60 ±16.38 

Coef.-Vari. 30.74 30.74 35.12 
(e) <Grain syrup + starch syrup at 100℃>

Fig. 7. Week 1 results at 4℃ storage
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Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 707.09 7,070.90 15.00 Min. 871.49 8,714.87 10.00 
Max. 2,850.58 28,505.83 68.00 Max. 2,463.11 24,631.08 65.00 
Mean. 1,622.39 16,223.93 45.55 Mean. 1,645.72 16,457.21 39.90 
S.D. ±681.70 ±6,816.96 ±16.31 S.D. ±485.86 ±4,858.61 ±15.43 

Coef.-Vari. 42.02 42.02 35.80 Coef.-Vari. 29.52 29.52 38.68 
(a) <Grain syrup at 100℃> (b) <Starch syrup at 100℃>

Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 473.16 4,731.61 3.00 Min. 584.51 5,845.06 4.00 
Max. 2,330.66 23,306.58 58.00 Max. 2,078.27 20,782.73 45.00 
Mean. 1,489.11 14,891.05 29.35 Mean. 1,250.51 12,505.13 26.25 
S.D. ±577.86 ±5,778.58 ±15.27 S.D. ±465.45 ±4,654.54 ±11.34 

Coef.-Vari. 38.81 38.81 52.03 Coef.-Vari. 37.22 37.22 43.19 
(c) <Grain syrup at 80℃> (d) <Starch syrup at 80℃>

Category Hardness Chewability Crispiness
Min. 893.52 8,935.21 12.00 
Max. 2,145.24 21,452.40 74.00 
Mean. 1,633.34 16,333.39 49.45 
S.D. ±368.54 ±3,685.38 ±18.14 

Coef.-Vari. 22.56 22.56 s36.68 

(e) <Grain syrup + starch syrup at 100℃>

Fig. 8. Week 2 results at 4℃ storage
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Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 580.03 5,800.26 1.00 Min. 744.10 7,440.97 9.00 
Max. 2,887.13 28,871.26 74.00 Max. 2,488.99 24,889.87 68.00 
Mean. 1,556.08 15,560.75 38.95 Mean. 1,644.82 16,448.17 40.85 
S.D. ±690.61 ±6,906.12 ±17.71 S.D. ±456.28 ±4,562.83 ±16.09 

Coef.-Vari. 44.38 44.38 45.47 Coef.-Vari. 27.74 27.74 39.40 
(a) <Grain syrup at 100℃> (b) <Starch syrup at 100℃>

Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 581.50 5,815.02 3.00 Min. 532.03 5,320.34 4.00 
Max. 2,910.75 29,107.45 65.00 Max. 1,739.20 17,391.95 49.00 
Mean. 1,661.86 16,618.59 42.70 Mean. 1,154.78 11,547.84 26.55 
S.D. ±653.62 ±6,536.22 ±18.04 S.D. ±363.81 ±3,638.06 ±13.44 

Coef.-Vari. 39.33 39.33 42.25 Coef.-Vari. 31.50 31.50 50.61 
(c) <Grain syrup at 80℃> (d) <Starch syrup at 80℃>

Category Hardness Chewability Crispiness
Min. 868.39 8,683.89 15.00 
Max. 2,192.77 21,927.71 80.00 
Mean. 1,567.04 15,670.40 47.45 
S.D. ±422.92 ±4,229.17 ±17.86 

Coef.-Vari. 26.99 26.99 37.65 

(e) <Grain syrup + starch syrup at 100℃>

Fig. 9. Week 3 results at 4℃ storage
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Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 588.96 5,889.60 19.00 Min. 635.33 6,353.33 9.00 
Max. 2,476.64 24,766.36 69.00 Max. 2,280.08 22,800.77 62.00 
Mean. 1,485.14 14,851.43 43.50 Mean. 1,530.61 15,306.11 40.40 
S.D. ±533.26 ±5,332.61 ±14.41 S.D. ±440.45 ±4,404.46 ±14.64 

Coef.-Vari. 35.91 35.91 33.12 Coef.-Vari. 28.78 28.78 36.23 
(a) <Grain syrup at 100℃> (b) <Starch syrup at 100℃>

Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 571.23 5,712.32 5.00 Min. 914.48 9,144.79 13.00 
Max. 2,432.31 24,323.07 71.00 Max. 2,036.60 20,365.97 61.00 
Mean. 1,411.74 14,117.40 38.35 Mean. 1,396.59 13,965.92 37.75 
S.D. ±518.08 ±5,180.82 ±18.87 S.D. ±273.88 ±2,738.84 ±12.08 

Coef.-Vari. 36.70 36.70 49.19 Coef.-Vari. 19.61 19.61 32.00 
(c) <Grain syrup at 80℃> (d) <Starch syrup at 80℃>

Category Hardness Chewability Crispiness
Min. 742.83 7,428.31 6.00 
Max. 1,952.89 19,528.89 79.00 
Mean. 1,354.41 13,544.13 39.65 
S.D. ±365.45 ±3,654.47 ±18.37 

Coef.-Vari. 26.98 26.98 46.33 

(e) <Grain syrup + starch syrup at 100℃>

Fig. 10. Week 4 results at 4℃ storage
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Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 699.27 6,992.73 18.00 Min. 1,070.67 10,706.72 16.00 
Max. 2,636.33 26,363.29 69.00 Max. 2,158.12 21,581.24 76.00 
Mean. 1,370.92 13,709.15 39.55 Mean. 1,568.07 15,680.73 40.10 
S.D. ±645.95 ±6,459.45 ±16.10 S.D. ±285.96 ±2,859.61 ±16.05 

Coef.-Vari. 47.12 47.12 40.72 Coef.-Vari. 18.24 18.24 40.01 
(a) <Grain syrup at 100℃> (b) <Starch syrup at 100℃>

Category Hardness Chewability Crispiness Category Hardness Chewability Crispiness
Min. 610.35 6,103.53 10.00 Min. 367.82 3,678.17 6.00 
Max. 2,601.76 26,017.59 81.00 Max. 1,752.54 17,525.43 54.00 
Mean. 1,454.03 14,540.32 41.25 Mean. 1,187.07 11,870.72 26.45 
S.D. ±607.80 ±6,077.98 ±18.64 S.D. ±394.57 ±3,945.70 ±11.47 

Coef.-Vari. 41.80 41.80 45.20 Coef.-Vari. 33.24 33.24 43.38 
(c) <Grain syrup at 80℃> (d) <Starch syrup at 80℃>

Category Hardness Chewability Crispiness
Min. 1,070.27 10,702.66 29.00 
Max. 2,340.56 23,405.59 70.00 
Mean. 1,625.19 16,251.90 50.65 
S.D. ±414.72 ±4,147.20 ±13.17 

Coef.-Vari. 25.52 25.52 26.01 

(e) <Grain syrup + starch syrup at 100℃>

Fig. 11. Week 5 results at 4℃ storage
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Ⅳ. Summary

In this study, consumer preferences were evaluated according to the sugar types used to 
manufacture yugwa, changes in physical properties, and storage temperature. In conclusion, it 
was easier to maintain the quality according to the storage period, and consumer preference was 
higher whenusingfor mixed grain syrup and starch syrup or starch syrup alone than when grain 
syrup was used alone to manufacture yugwa. In addition, applying the sugar at 100℃ maintains 
quality even though the storage period is increased, so it would be better to apply sugar at 100℃ 

during yugwa manufacturing.
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