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ABSTRACT

This study examined the physicochemical properties of rice flour mixtures with wheat flour to evaluate the suitability of
‘Baromi2’ rice flour as a substitute for wheat flour in Buchimgaru (Korean pancake mixes). The samples were prepared using
combinations of ‘Baromi2’ and wheat flour at the following ratios: 0:100 (BRM-0), 25:75 (BRM-25), 50:50 (BRM-50), 75:25

(BRM-75), and 100:0 (BRM-100). All measured characteristics

during starch gelatinization, including the peak and trough

viscosity, increased significantly as the ‘Baromi2’ mixing ratios increased (p<0.05). On the other hand, the batter viscosity
of BRM-100 was 7.3% lower than that of BRM-0, and the diameter of the pancake increased, and the thickness decreased
as the fluidity increased (p<0.05). Other analysis items could be observed without the influence of moisture because the

moisture content of the pancakes did not vary between samples.

The lipid content decreased as the ‘Baromi2’ blending ratio

increased, suggesting potential health benefits from wheat flour substitution. All textural properties except stickiness decreased
(p<0.05), which could significantly impact future consumer preferences. The characteristics that exhibited high positive and
negative correlations with the ‘Baromi2’ blending ratio were identified through correlation analysis. These results confirmed
that the ‘Baromi2’ blending ratio is a crucial factor affecting Buchimgae quality. The findings of this study are expected to
provide foundational data for determining the optimal ‘Baromi2’ mixing ratio in future research.
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Fig. 1. Rapid visco-analyzer (RVA) pasting properties of
samp mix flour according to the mixing ratio of rice and

wheat flour. BRM-0: Wheat flour 100%; BRM-25:
‘Baromi2’ 25%+Wheat flour 75%; BRM-50: ‘Baromi2’
50%+Wheat flour 50%; BRM-75: ‘Baromi2’ 75%t+Wheat

flour 25%; BRM-100: ‘Baromi2’ 100%. All results were
displayed as meantstandard deviation (n=5). Values with
different letters in a column were significantly different at
p<0.05 by Duncan’s multiple range test.
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Fig. 2. Viscosity (a) and fluidity (b) of sample batter according to the mixing ratio of rice flour and wheat flour. Sample
names are referred to Fig. 1. All results were displayed as meantstandard deviation (n=5). Values with different letters in a
column were significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 3. Colorimetric characteristics of (a) sample batter and (b) Buchimgae according to the mixing ratio of rice flour and
wheat flour. Sample names are referred to Fig. 1. All results were displayed as meantstandard deviation (batter, n=3;
Buchimgae, n=10). Values with different letters in a column were significantly different at p<0.05 by Duncan’s multiple

range test.
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Table 1. Size and general ingredient contents of Buchimgae (Korean pancake) according to the mixing ratio of rice flour and wheat

flour
Size General ingredient content
Sample"?
Major-diameter (cm) Minor-diameter (cm) Thickness (mm) Moisture (%) Lipid (%)
BRM-0 11.78+0.22% 11.28+0.34° 3.60+0.37° 59.16+1.57 3.43+0.45
BRM-25 12.47+0.24° 11.90+0.17° 3.12+0.14° 58.90+0.86 3.53+0.97
BRM-50 13.12+0.56° 12.62+0.51° 3.09£0.17° 60.77+5.69 3.22+0.44
BRM-75 13.4420.39° 12.54+0.39* 2.5240.11° 55.22+4.39 2.89+0.36
BRM-100 14.24+0.58° 12.90+£0.91° 2.5040.19° 57.73+1.69 2.76+0.90
F-value 48339 15.34™ 46.05™ 1.84 1.46

" Sample names are referred to Fig.1.

2 Sample is a Buchimgae sheet made with only 30 g of mixed powder.
» All results were displayed as meantstandard deviation (size, n=10; general proximate contents, n=5).
Y Values with different letters in a column were significantly different at p<0.05 by Duncan’s multiple range test.

5)

p<0.001.
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Table 2. Textural properties of Buchimgae (Korean pancake) according to the mixing ratio of rice flour and wheat flour

Sample™ Hardness Adhesiveness Sprineness Cohesiveness Gumminess Chewiness

P N) (Nmm) prinen ) (N/mm)
BRM-0 33.314£2.029* 2.17+1.01° 0.60+0.09* 0.41+0.07* 13.5442.60° 7.3242.43
BRM-25 32.90+1.96" 2.35+0.92" 0.52+0.05" 0.34+0.04° 11.11£1.56° 5.16+1.23°
BRM-50 34.34+2 33" 2.86+1.14° 0.40+0.09¢ 0.2940.06° 10.1242.46° 3.80+1.71¢
BRM-75 29.7443.56° 2.37+1.03 0.36+0.05¢ 0.27+0.03% 7.97+1.25¢ 2.55+0.71¢
BRM-100 31.1123.04° 4.46+2.08 0.39+0.06° 0.26+0.05¢ 7.94+1.40° 2.80+0.76¢
F-value 9.5816™™ 10.2787" 37.7330"" 27.7776™" 29.2876™" 33.7929™"

) Sample names are referred to Table 1.

2 Sample is a Buchimgae sheet made with only 30 g of mixed powder.

» All results were displayed as meanzstandard deviation (n=20).

Y Values with different letters in a column were significantly different at p<0.05 by Duncan’s multiple range test.

EEEY

D p<0.01, 7 p<0.001.



Table 3. Correlation coefficients between the characteristics of Buchimgae (Korean pancake) premixes according to the mixing ratio of rice flour and wheat flour

Method Pasting properties (2~6) propl){:gilgsgif;{ %) Color (9~11) Size (12~13) Irzt;;f‘efif ;1)ts Textural properties (16~21)

10 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
1 1.000 -0.991"2 -0.843™ -0983™ -0.951™" -0.585" -0.982™ 0958 0982™ 0992 -099%6™" 0895 -0.857" 0260 0408 -0406" 0285 -0.737" 0.748" 0772 0743
2 1000 0905™ 0955 0983™ 06827 0990 -0904" -0980™ 099%™ 09777 -0846™ 0908 0259 0357 0507 004 059 0657 0706" 0676
3 1000 07387 0965 0.921™ 0902 -0.645" 0855 0882 08027 -0793" 0893 0194 0205 0339 0215 059 0589 058" 0595
4 1000 088 0439 09407 0983 -0957" 0961™ 0991™ -0.788"" 0818 0275 0423 0568 -0080 0524 063" 0716 0657
5 1000 0.804™ 09777 -0813™ -0951™ 0969 0926™ -0.841"" 0917 0226 0309 0448 0112 062" 06517 0675 0667
6 1000 0688 0302 -0620° 06467 0526 -0613° 0717 0063 0074 0143 0306 055" 0466° 0404 0469
7 1000 -0.898" -0966™ 0987 0963 -0.891"" 0857 0257 0423 0463 0284 0647 07137 0755 0.739™
8 1000 0918™ -0915™ 09677 08007 07427 0242 -0388 -0514" 0338 -0416° 055" -0658 -0.582"
9 1000 -0966™ 0982 0793 0878 0266 0348 -0531" -0.110 -0600" -0.689" -0744" 069"
10 1000 0979 -0875"" 0.889™ 0239 0343 0494 0006 0598 0669 07117 0680"
11 1000 08107 0.848™ 0265 0373 0541 0009 0551 0655 0727 0666~
12 1000 0839 0210 -0338 0216 0184 -0.661"" 0705 -0.698"" 0.694™
13 1000 022 0355 03707 0114 054 0571 06357 0.647
14 1000 018 0618 -0.111 032 0275 0476 0445
15 1000 0382° -0378° 0298 0288 0389 0364
16 1000 0051 0253 02387 0536 0409™
17 1000 -0.178 -0215° -0.176 0229
18 1000 0923™ 088 09527
19 1000 0.945™ 0956~
20 1000 0970™
21 1.000

D 1. Ratio, 2: Peak viscosity, 3:Trough viscosity, 4: Break down, 5: Final viscosity, 6: Set back, 7: Viscosity, 8: Fluidity, 9: (Buchimgae') Color L value, 10: Color a value, 11: Color
b value, 12: Major-diameter, 13: Thickness, 14: Moisture, 15: Lipid, 16: Hardness, 17: Adhesiveness, 18: Springness, 19: Cohesiveness, 20: Gumminess, 21: Chewiness.

27 p<0.05, ™ p<0.01,

*hk

p<0.001.
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