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Standardization of the Preparation Methods for Hwajeun (1)

- focused on the volume and temperature of water added-

Seung-Gyun Lee and Myung-Sook Jang

Department. of Food Science and Nutrition, Dankook University

Abstract

The purpose of this study was to develop a standardized recipe of Hwajeun(glutinous rice pancake with flower)
by evaluating various methods appeared in the literature. For this purpose, the effects of the volume and
temperature of water used to make dough on the sensory and rheological characteristics of Hwajeun were

investigated.

This experiment consisted of sensory evaluation in acceptance and intensity(appearance, color,

moistness,

softness, chewiness, adhesiveness, taste and overall preference), objective evaluation by using texture analyser,
color difference meter and measurement of water content and oil absorption ratio. The loss ratio of moisture
contents between dough and cooked Hwajeun wete 2.4~2.8%, and the oil absorption ratio of Hwajeun made by
20°C water for kneading increased in proportion to the increment of water added(p<0.01). In terms of color, b
value of Hwajeun made by 104°C salted water for kneading showed higher value compared to the others. In the
two bite compression test, adhesiveness, springiness, gumminess and chewiness of Hwajeun made by 20C
water(36%) for kneading showed significantly(p<0.05) high value among the samples. As a result of sensory
evaluation, Hwajeun made with 27% of 104°C salted water for kneading was most preferred in softness,

chewiness, taste and overall preference.
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Table 1. Formulas of Hwajeon prepared by different amounts of water added and temperature of water

factor ingredients(g)
amount of
group treatments water added rice flour salt honey water
(%)

S1 ) 20 30 200 3 60 60
52 © water 3 200 I 60 66

for kneading
S3 36 200 1 60 72
S4 100" 24 200 1 60 48
$5 C water 27 200 1 60 54

for kneading
S6 30 200 1 60 60
S7 104" lted f 24 200 1 60 48
s8 C salied water for 27 200 1 60 54

kneading

S9 30 200 1 60 60

g=tze| Feta] 2] A17d A3:3(2001)
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Table 2. Moisture contents of the best preferred Hwajeon by different amounts of water added and temperature of water

groups treatments Wa?go:;;ezf %) Moisture contents(%)
3 20°C water 36 dough 54.26£0.01
for kneading cooked 51.46+0.06
S5 100°C water » dough 51.12+0.22
for kneading cooked 48.33+0.02
g 104°C salted water 27 dough 51.84%0.19
for kneading cooked 49.44+0.60
Rice Flour 39.88+0.42"
" Mean=+S.D.
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Table 3. Qil absorption ratio of Hwajeon by different amounts of water added and temperature of water

amount of
Groups treatments water added Oil absorption ratio(%) F-value
(%)
S1 20°C water 30 75.00 iO.OOCL’ ~
S2 for kneading 33 86.88+2.65" 53.15
$3 36 93.75+ 1.77°
S4 o' 24 7875+ 1.77°
S5 fl(?r fnez’(;ﬁ; 27 79.38+2.65" 335"
S6 30 83.75+1.77°
S7 . 24 77.5040.00°
S8 1°4f§r iﬂ;ﬁi;’:ter 27 81.25+1.77° 12.60°
$9 30 83.13+0.88°
“Mean=+S.D.

Means with the same letter in the same column are not significantly different
at p<0.05 by Duncan’s test (ns: not significant, *: p<0.05, **: p<0.01, ***: p<0.001).

Table 4. Oil absorption ratio of the best preferred Hwajeon by different amounts of water added and temperature of

water
amount of
Groups treatments water added Oil absorption ratio(%) F-value
(%)
20°C water 1
53¢ 3 31+1.48%Y
S for kneading 6 92314148
100°C water b2) M
’ 14+ 1. .
S5 for kneading 27 80.14+1.98 13.74
8’ 104°C salted.water for 27 80.97+2.31°
kneading
YMean+S.D.

DMeans with the same letter in the same column are not significantly different

at p<0.05 by Duncan’s test (ns: not significant, *: p<0.05, **:
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Table 5. Hunter’s color value of Hwajeon by different amounts of water added and temperature of water

amount of Hunter’s color value
Groups treatments water added ] 2
(%) L(lightness) a(redness) b(yellowness) 4E
S1 20C water 30 64.67 +0.63" -1.42+0.01 1.28+0.56 30.3040.63
S2 for kneading 33 66.02+£0.47 -1.42+0.08 0.30+£0.05 30.11+1.08
S3 36 66.00+0.45 -1.40+0.04 0.64+0.12 28.98+0.45
S4 100°C water 24 63.65x+0.72 -1.024+0.17 2.62+0.73 31.77+0.88
S5 for kneading 27 65.23+0.52 -0.99+0.29 2.58+1.05 29.76+£0.55
S6 30 65.88+0.36 -1.20+0.17 1.92+0.37 29.08 £0.37
S7 104°C salted water 24 65.83+1.32 -0.54+0.19 4.02+0.05 28.71+0.46
S8 for kneading 27 65.9241.69 -0.72+0.27 3.50+£0.30 29.13+1.67
S9 30 66.33+0.76 -1.06+0.15 2.57+0.52 28.65+0.78

UL - Lightness 0~100, a : Redness -60~+60, b : Yellowness -60~+60

NBS(4E) unit classcification : 0~0.5=trace, 0.5~ 1.5=slight,

6.0~ 12.0=much,
"Mean+S.D.

over 12.0=very much

1.5 ~3.0=noticeable, 3.0 ~6.0=appreciable,

Table 6. Hunter’s color value of the best preferred Hwajeon by different amounts of water added and temperature of

water
amount of Hunter’s color value"
Groups treatments water added - ;
(%) L(lightness) afredness) b(yeliowness) 4F
S3° fg(r) %lg;ggg‘;g 36 66.74+0.18” -1.40+0.11 0.77+0.32 29.21+1.13
85 }30 lglezvc‘;i‘rf; 27 64.58 £0.43 -1.26£0.15 1.67+0.66 30.60+0.50
S8’ lo4c ﬁ;ﬂi&m for 27 64.56+0.43 1234035 31140.72 30.43+0.38

YL . Lightness 0~100, a : Redness -60~+60, b : Yellowness -60~+60

2)NBS(AE) unit classcification : 0~0.5=trace, 0.5~1.5=slight,

6.0~ 12.0=much,
*Mean£ S.D.

over 12.0=very much
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Table 7. Instrumental texture characteristics of Hwajeon by different amounts of water added and temperature of

water
Groups : Texture profile analysis parameters
hardness adhesiveness springiness gumminess chewiness
S1 407.28 +£19.39"" -40.70+19.92° 0.99+0.00° 216.89 £4.56" 213.77+4.71°
S2 352.22+8.93" -55.86+8.62° 0.98+0.01" 195.82+17.09" 191.96+17.46°
$3 300.95 +33.47° 24.61+£5.22° 0.97+0.01° 167.36 £16.33° 163.35+14.83°
F-value 39.947 34.04 4.50™ 9.6~ 10.527
S4 337.79+30.50° -2584+4.51° 0.98+0.01° 178.22£10.17° 174.86+9.28"
S5 310.96+11.82° -13.72+2.91° 0.924+0.02° 150.33+3.99° 138.87+6.03"
S6 353.41+16.77° -36.40+3.62° 0.96+£0.02° 172.87+11.21° 165.57 +£13.09°
F-value 3.61™ 27.66 9.337 8.05 10.69
S7 327.21+£10.07° -23.54+3.12° 0.9840.01° 171.89+9.12° 170.97 +4.37"
S8 317.33+5.41° -11.98+2.01° 0.93+0.02° 147.74+1.77° 139.47+7.17°
$9 348.75+11.52" -35.72+£2.55" 0.97+0.02° 165.21+4.23° 168.18 +11.05°
F-value 8.82" 62.55" 9.16° 13.43" 14.217
Y“Mean =+ S.D.

“Means with the same letter in the same column are not significantly different
at p<0.05 by Duncan’s test (ns: not significant, *: p<0.05, **: p<0.01, ***: p<0.001).

Table 8. Instrumental texture characteristics of the best preferred Hwajeon by different amounts of water added and

temperature of water

Texture profile analysis parameters

Groups hardness adhesiveness springiness gumminess chewiness
S3 301.44£21.71°" -25.31 +4.98° 0.97+0.01° 167.36+16.33" 158.46 +4.86"
$5° 310.84 +4.56™ -15.23+2.85° 0.93+0.02" 150.33+£3.99° 140.11+6.42°
S8’ 320.69+7.12° -13.56+1.79" 0.93+0.01° 147.74+1.77° 141.37+5.01°

F-value 5.03" 9.71" 8.00° 598" 10.517

YMean+S$.D.

DMeans with the same letier in the same column are not significantly different at p<0.05 by Duncan’s test (ns: not

significant, *: p<0.05, **: p<0.01, ***: p<0.001).
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Table 9. Sensory characteristics(intensity) of Hwajeon by different amounts of water added and temperature of water

intensity
group color moistness softness chewiness adhesiveness

S1 5.65™" 4.85¢ 4.80° 6.0" 5.58"
S2 4.45° 5.75° 5.25° 5.3° 5.05°
S3 4.35° 6.55" 5.55" 5.0° 5.47"

F-value 17717 17277 21957 7.297 1.33™
S4 6.45 4.90° 5.10° 6.65° 565"
S5 5.15° 5.95° 6.10" 6.20° 5.15°
S6 4.10° 7.00° 5.30° 6.25 5.90°

F-value 14.07°" 25.017 10.107 0.39™ 1.16"
S7 6.45" 4.90° 5.10° 6.65" 5.65°
S8 5.15° 5.95" 6.10" 6.20° 5.15°
S9 4.10° 7.00° 5.30° 6.25° 5.90"

F-value 14.0777 25017 10.107 0.39™ 1.16"

"Means with the same letter in the same column are not significantly different
at p<0.05 by Duncan’s test ( ns: not significant, *: p<0.05, **: p<0.01, ***: p<0.001).

Table 10. Sensory characteristics(acceptance) of Hwajeon by different amounts of water added and temperature of water

acceptance
group appearance color moistness softness chewiness adhesiveness taste overal‘l .
acceptability

St 495" 5.69° 5.00° 5.30° 5.00° 5.20° 5.00° 5.15"
S2 6.25" 6.00° 5.55" 5.85" 5.65° 5.50" 5.65" 5.65%
S3 6.30° 5.78° 6.01° 5.55 6.00° 5.20° 5.90° 6.00"

F-value 15217 0.53™ 487 1.28™ 6.65" 0.41™ 6.86" 5.197
sS4 4.74° 5.10™ 5.25° 5.30° 575" 5.60™ 5.90° 523"
S5 6.15° 5.90° 6.50" 6.45" 6.40° 6.05° 6.70° 6.50"
S6 4.93° 4.45° 5.85" 6.40° 6.00™ 5.30° 5.05° 5.00°

F-value 13.647 5.95 5.69" 8.85 2.40™ 2.69™ 19.197 2897
S7 5.02° 5.25% 5.40° 5.54° 5.99° 5.57% 6.12° 555"
S8 6.24" 6.00° 6.73° 6.58" 6.78° 6.19° 6.89° 6.70°
S9 5.23° 4.98° 6.02"° 6.65 6.33" 5.20° 5.80° 5.20°

F-value 13.647 5.95" 5.69" 835 2.40™ 2.69™ 19.197 28.97

"Means with the same letter in the same column are not significantly different
at p<0.05 by Duncan’s test ( ns: not significant, *: p<0.05, **: p<0.01, ***: p<0.001).
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Table 11. Sensory characteristics(intensity) of the best
temperature of water

SRR L

preferred Hwajeon by different amounts of water added and

intensity
group color moistness softness chewiness adhesiveness
S3° 5.17°Y 6.33" 6.67 6.42° 6.25°
85’ 5.25% 5.50" 6.08"" 5.82° 5.17°
S8’ 5.58° 5.08° 5.58" 5.92° 475"
F-value 2.46™ 6.40" 495" 3.53 843

YMeans with the same letter in the same column are not significantly different
at p<0.05 by Duncan’s test (ns: not significant, *: p<0.05, **: p<0.01, ***: p<0.001).

Table 12. Sensory characteristics(acceptance) of the best
temperature of water

preferred Hwajeon by different amounts of water added and

acceptance
group . ; i overall
appearance color moistness  softness chewiness  adhesiveness taste .
acceptability
s3 5.81° 5.50" 5.92° 5.33° 5.33° 5.25° 5.60 5.50°
S5’ 5.91° 5.58° 5.58" 5.67%° 5.92% 5.83" 6.15% 5.93"
S8’ 6.00° 6.50° 6.42" 6.33" 6.33° 6.00" 6.70° 6.50°
F-value 0.12" 5.44" 2.10" 3.67 5977 1.60™ 6.897 4,74

“Means with the same letter in the same column are not significantly different
at p<0.05 by Duncan’s test { ns: not significant, *: p<0.05, **: p<0.01, ***: p<0.001).
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