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Sensory and Physical Characteristics of Hwajeun Prepared with Various Kinds of Dipping Syrups

Myung-Sook Jang, Jung-Eun Park
Department of Food Science and Nutrition, Dankook University

Abstract

The purpose of this study was to standardize the various methods and recipes of Hwajeun (glutinous rice
pancake with flower) that appeare in the literature. For this purpose, the effects on sensory and physical

characteristics of Hwajeun in various kinds of dipping syrups (S1

: sugar syrup and S5 :

: honey, S2 : rice syrup, S3 : corn syrup, S4

sugar) during storage for 24hrs were investigated.

This experiment consisted of the measurement of water content, color difference meter, texture analyser and
sensory evaluation for acceptance (color, flavor, moistness, softness, chewiness, adhesiveness, sweetness and overall
acceptability). The moisture contents decreased with increasing storage time, indicating that S1 had a significantly
(p<0.01) high value until 12hrs. The colorimetric values of lightness (L), redness (a) and yellowness (b) decreased
and the total color difference values (4 E) increased with increasing storage time. In the two bite compression test,
the hardness of S1 and S3 showed significantly (p<0.001) lower values than other samples. As a result of the
sensory evaluation for Hwajeun prepared with various kinds of dipping syrup, S1 and S3 were most preferred in
color, flavor, moistness, chewiness, adhesiveness, sweetness and overall acceptability of sensory evaluation.
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Table 1. Formulas of Hwajeon prepared with various kinds of different dipping syrup
Groups Ingredients(g) Time for pan
Dipping syrup Rice flour Water Salt oil frying (min)
S1 Honey 200 54 1 16 2:00/2:00"
S2 Rice syrup 200 54 1 16 2:00/2:00
S3 Corn syrup 200 54 1 16 2:00/2:00
S4 Sugar syrup 200 54 1 16 2:00/2:00
S5 Sugar 200 54 1 16 2:00/2:00
YPan frying time for up-side/pan frying time for down-side
St zel 383 2] A 1938 A 55(2003) - 660 -
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Table 2. Analytical conditions of texture measurements

Instrument Stable Micro System TA XT-2
Texture Analyser

Test Mode and option TPA(Texture profile analysis test)

Force unit g

Pre-test speed 5.0 min/s

Test speed 1.0 min/s

Post-test speed 5.0 minfs

Distance 6.0 min

Defermation 50%

Probe 34 mm @ cylinder probe
uFYetm tetad 2088 Ed A(colon, &
(flavor), #F<t  FE(moistness), FEBHE F=
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Table 3. Moisture contents of Hwajeun prepared with various kinds of dipping syrup during storage for 24hrs.

Storge time Treatments”
(brs) st 2 s3 sS4 S5 Frvalue
0 4123+021% 42.07*1.42° 40.40+1.23% 40.11+1.25" 39.36+1.82° 3.727
6 40.69£0.93" 40.54+1.53" 40.60+1.10° 38.76+1.04° 38.07£1.71° 8.69
12 37.35+£1.70° 37.45+0.25° 38.37+0.88" 36.73+1.03" 35.32+0.59° 4.407
24 3631+£0.74° 37.66+0.71"° 38.96+1.02° 33.56+0.58° 33.15+1.34° 14507

"Dipping syrup used ;

S1 : honey, S2 : rice syrup, S3 : com syrup, S4 : sugar syrup, S5 :

sugar

Means with differemt letters with a row are significantly different from each other at @ =0.05 as determined by Duncan’s multiple

range test
™Not significant, *p<0.05, **p<0.01, ***p<0.001
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Table 4. Hunter’s color value of various kinds of dipping syrups
Treatments”
Color value Sl s2 S3 s4 S5
L 89.5+0.1 752102 95.3+0.1 90.7 0.3 97.7102
a -0.61£03 11.7+0.1 09102 0705 -3.1+02
b 149102 25.1+0.2 45104 104103 5.0+0.3
AEY 17.5+0.1 30.1+£0.3 53202 8.410.1 72+0.2

“Dipping syrup used ;

S1 : honey, S2 : rice syrup, S3 : corn syrup, S4 : sugar syrup, S5 : sugar

YAE =V AL?+ 4d° + Ab®

Table 5. Hunter’s color value of Hwajeun prepared with various kinds of dipping syrup during storage for 24hrs.

Color Storge time Treatments”’ Fovalue
value (hurs) S1 S2 S3 $4 S5

0 79.7+0.8* 65910.8° 79.5+0.7" 79.7+1.2° 77.0+1.0° 31207

L 6 78.5+0.2" 67.3+1.1° 779+0.2° 78.7+0.5% 77.6+0.3% 16317

12 77.5+0.6° 61.240.5" 78.7+0.5° 78.5+0.3" 73.7+13° 133227

24 76.7+1.0° 61.3+1.3° 782+1.0" 78.70.6" 70.8+0.9° 20156

0 -03+0.1° 20+0.5" 0.5%02° 03f10° -0.5x07° 4117

. 6 0.6+02" 1.7402° -0.8+0.1° 0.740.8“ 04%05° 10387

12 -04+0.1° 14105° -1.0+0.3° -0.8102° -1.0+0.2° 79.817

24 -1.0+05° 1.1+04° 09107 -12+04% -1.4+03° 125827

0 147+0.8° 229+0.3 112+0.7 139+1.0° 10.8+0.7° 173.817

b 6 13.5+0.4° 20.8+1.3" 11.4+09° 12.6+0.3% 11.2+0.9% 157.147

12 129+0.7° 185+1.1° 10.1+0.7° 12.7+02° 10.6+0.6° 9242

24 11.9+1.0° 172+1.2° 9.3:£04° 102+0.5° 84+11° 166.70°

0 233+12% 31.4+0.5° 222+1.0° 22.4+0.8% 242+13° 71037

JE 6 248+0.8° 31.0+1.1° 24.0105° 245109° 245109 32.80""

12 258107 37.4+1.0° 23.9+0.6° 247+1.1¢ 28.8+14° 125097

24 273+04° 38.54+0.8" 242+10° 252+09° 31.2+0.8° 26227

YDipping syrup used ;

S1 : honey, S2 : rice syrup, S3 : com syrup, S4 : sugar syrup, S5 : sugar

Means with differemt letters with a row are significantly different from each other at @ =0.05 as determined by Duncan’s

multiple range test
MNot significant, *p<0.05, **p<0.01, ***p<0.001
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Table 6. Textural characteristics of Hwajeun prepared with various kinds of dipping syrups during storage for 24hrs.
Textureal Storge Treatments”
L. time F-value
characteristics (hrs.) s1 s2 S3 4 S5
0 21752+100.3™7 2162.5+283.5° 2198.1+155.8° 22852+1688° 3685212988 72.64
Hardness 6 3177.9+139.0°  3423.1+594.5" 30129+24.5°  3568.81+530.7° 5286.2+318.2° 8.56:"
12 3993.0+170.5° 5703.61256.8° 4013.11724.8° 6032.71452.1° 8814.7+t741.7%° 168.40"
24 9548.71389.7°  7326.7+444.1° 5889.612472" 9658.5+124.8° 17835.8+576.7° 64.56
0 -2034x12.7° -198.9+220"  -199.4+21.6°  -220.6+24.45°  -284.621247° 47.60
Adhesiveness 6 -226.4+55.7° 2358+227° -2049+11.9"  -251.9%30.75°  -306.4+98° 50.22::
12 222.6+45.8 210.7£54.6"  -19661155"  -274.1139.96° -303.1£58.9°  20.09
24 -303.2+20.7° -281.0+£255° -2756+6.T 202741134 -382.0+15.6° 10828
0 0.82+0.02 0.78+£0.02" 0.79+0.05° 0.76+0.04° 0.76 £0.04° 565
Springiness 6 0.76 £0.02° 0.80+0.05° 0.73+0.04° 0.821+0.04° 0.75+0.04° 15.07:*
12 0.77+0.03° 0.81+0.08 0.83+0.02° 0.78+0.06° 0.77£0.06° 525
24 0.70+0.05° 0.7410.02% 0.76 £0.04° 0.761+0.07° 0.80+0.18" 4.80"
0 1127.2£86.0° 12242+166.8° 1023.4+94.35° 1236211693° 2016.6+149.7° 14098
Gumminess 6 1469.9+147.5° 1980.6£301.7° 1538.6124125° 1961.61+196.4° 22747+209.3* 2497
12 1908.9+£137.1°  2103.7£86.5°  1815.2+646.48" 2391.4+163.1° 2664.0+4335 26817
24 2319943085 2421.4+1542° 2017.4%£7592° 2684.9+1612° 3049311243 3970
0 919.4+61.5" 951.7£121.2° 927.6+87.07° 959.81+8691° 1534.2+123.1* 117.17
Chewiness 6 1052.31+102.3° 1483.7£250.5° 1023.11+101.52° 1639.51+361.7°° 1848.8+156.8" 15.64
12 146474529  1552.9+180.0° 1367.9+£949.78" 1663.91152.6° 1992.8+174.2° 17.08"
24 1759.3+76.0° 1783.8+£1542° 1535.1+118.69° 2085.3+143.1° 2137743567 36027
"Dipping syrup used ;
S1 : honey, S2 : rice syrup, S3 : com syrup, S4 : sugar syrup, S5 : sugar

“Means with different letters with a row are significantly different from each other at a=0.05 as determined by Duncan’s

multiple range test
NSNot significant,

(p<0.001)

"p<0.05,

"p<0.01,

p<0.001
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Table 7. Sensory evaluation results of Hwajeun prepared with various kinds of dipping syrup during storage for 24hrs.

Sensory Storage Treatments" Fovalue
Characteristics  time(hrs.) St S2 S3 S4 S5 v

0 7.5+0.8*" 3.8+08° 6.8+0.6° 69108 48+1.0° 26.50

Color 6 7.0+10s 39405 6.8+1.5° 5.6+09° 6.510.8° 23. 10::
12 6.1+0.7 3.8+0.8° 60%1.1% 53+0.7° 58+13 10.20

24 5.1+0.8° 43+05° 48+02" 45+1.0% 4,7+09%" 3.96"

0 76+1.1° 43+1.0° 73+0.9" 7.0+0.8° 6.8+09° 18.69
Flavor 6 7.0+09" 6.0%0.8" 65+13" 631+1.0° 60+t14° 3.01:
12 62+1.1° 55+05" 66+1.1° 62+13 46+13° 3.11

24 541408 49+09" 5.8+1.0° 55+1.3" 40108 493"

0 7.8+0.5" 68+1.3 75+1.0" 72+0.5% 55106 1038

Moistness 6 7310 69+12° 73110 68*1.0" 43+1.0° 1 1.97::
12 55+1.0" 58+0.8 60*10° 46+1.1° 32+13° 8.55

24 48+1.0° 50+0.8" 5.7+0.9° 3.7+05° 23105 28917

0 7.8+0.5" 6.620.9° 7.6+04" 7.5+0.5" 5.8+0.5° 1825

Softness 6 6.3+-1.3" 6.8+ 1.0° 6.8+1.0° 6.010.8 45+13° 3.40::
12 58+1.0% 55105 65+0.7° 52404 32404 10.85

24 48109 5008 63+1.0° 4,1%0.8° 23+05° 18397

0 7.0+0.8 50+08° 6.5%0.6" 6.0+0.8" 53+1.0° 9.58"

Chewiness 6 65106 48+1.0" 60+12° 5.8+0.5° 45+06" 10.59:‘
12 48+13" 44+09" 56+1.1° 4409 28+1.1° 5.18

24 40+08° 43+05" 5.3+05° 27+05° 1.7£05° 26127
0 6.5+06" 53%0.5 6509 62+13 58+ 1.0° 338
Adhensivniess 6 6.0+0.8" 54105 62+0.6" 58+1.0" 55+1.3% 2.88:
12 5.1+07" 49+09" 54105° 46+1.1" 3.820.9° 3.39

24 45+1.0" 4.6+0.8° 5.0+0.8" 3.7+0.5% 3.3+1.0° 716"

0 7.8+05" 45+1.3° 6.0+0.8° 65+1.0° 63+1.3° 12257

Sweetness 6 73+ 1.0° 48-+1.0" 53+1.0 6.0+0.8" 6411.1%" 8.06:"
12 63+12° 44+1.1° 5.6+0.8 5.8+08 54+1.1° 3.62

24 5.7+05" 4.0+0.8° 53+1.0° 57+12° 52+09° 4.87"

0 7.8+05° 53+05 73+0.5 7.0+0.8 52+05° 38327

Overall 6 70+1.0° 6.5+0.6" 6808 65+0.6" 48+05" 7177

acceptability 12 5.6+1.1° 52+1.1° 58+0.8" 45+05° 32408 8.157

24 47+05" 44+0.5% 55+0.6" 3.8+05° 25+05° 20.76

“Dipping syrup used ;

S1 : honey, S2 : rice syrup, S3 :
“Means with differemt letters with a row are significantly different from each other at @ =0.05 as determined by Duncan’s

multiple range test

MNot significant, *p<0.05, **p<0.01, ***p<0,001

Sz #3882 A 198 A 55(2003)

corn syrup, S4 : sugar

syrup, S5 : sugar
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