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Abstract

The purpose of this study was to invesitage the optimum cooking method, which ingridients mixing ratio,
and decortication of white and black sesame gruels, were examined by sensory and mechanical tests. As the
results of sensory evaluation for the decortication white and black sesame gruels with the levels of 50, 100,
150, and 200% sesame per rice 100g, the flavor, nuity taste, and the overall preference were increased with
the increase of sesame add. The gruel which made with decorticated sesame roasting for 7 minutes was pref-
erable. The gruels 150% decorticated white and black sesame roasted 7 min had better overall preference. In
the mechanical measurement for the white sesame gruels, L value tended to be decreased, while ‘2 and ‘b
values as well as viscosity tented to be increased as the sesame ratio and roasting time increased. In black
sesame gruels, L value tended to be decreased, while '@ and b values as well as viscosity tended to be in-
creased when sesame ratio was increased. In correlation between sensory evaluation and mechanical meas-
urement of the white and black sesame gruels, color, flavor, nutty taste of sensory evaluation were correlated
with the mechanical measurement. The optimal material mixing ratio for gruels was rice 100 g, white and
black sesame 150 g, and water 1075 g.
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Table 1. Treatment of white and black sesame gruels
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White sesame gruels

Black sesame gruels

rT> \Ratio” (509, 2(100%) 3(150%) 4(200%) 1 2 3 4
) WWwS¥1 WWS2 WWS3 WWS4 WBS”1 WBS2 WBS3 WBS4
0 min DWS"1 DWS2 DWS3 DWS4 DBS"1 DBS2 DBS3 DBS4
‘ WWS1 WWS2 WWS3 WWS4 WBS1 WBS2 WBS3 WBS4
3 min DWS1 DWS?2 DWS3 DWS4 DBS1 DBS2 DBS3 DBS4
. WWS1 WWS?2 WWS3 WWS4 WBS1 WBS2 WBS3 WBS4
7 min DWS1 DWS2 DWS3 DWS4 DBSI DBS2 DBS3 DBS4

"1, 2, 3, and 4 mean 50, 100, 150, and 200% sesame per 100 g rice, respectively.

YRoasting time.

YWWS means whole white sesame gruel.
“DWS means decorticated white sesame gruel.
WBS means whole black sesame gruel.
“DBS means decorticated black sesame gruel.
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Table 2. Duncan's multiple range test of sensory characteristics for white sesame gruels with different mixing ratio,

decortication, and roasting time

Factor White sesame gruels
Sensory
characteristics Mixing ratio” (%) Decortication” Roasting time” (min)
1 5.55%
5 589° WWS* 7.34° 0 5.19°
el 3 6.54°
Color i ;gga DWS® 6.63° 7 923"
| F-value 24.30%** 4.20* 4771+
1 7.58
5 763 WWS 8.96 0 8.57
o 3 9.26
Viscosity : it DWS 8.43 7 825
F-value 8.40%** 1.45™7 1.91%
1 6.69
5 17 WWS 7.20 0 438
ot 3 837"
Flavor i ;ﬁ DWS 7.74 7 9.66"
F-value 229" 1.80™ 62.52%x*
1 6.49 . :
5 6.83 WWS 6.34 0 3.8
: 3 7.83
Nutty taste : ;2; DWS 7.92° 7 9.73°
| F-value 2.54" 17.74%+* 86.14***
Bitter tast 1 5.90°
tier faste 5 o WWS 7.45 0 6.95
: 7 66 3 7.28
) g ae DWS 6.94 7 7.36
| F-value 5.02%%x 1.41% 033"
1 6.45° . .
) 7 87 WWS 6.84 0 5.11
© 3 8.50°
Overall preference : g‘thc DWS 8.23° 7 8.99°
| F-value 5.38%* 13.47%+ 41.99**

"Roasting time: 7 min, Decorticated white sesame.
?Mixing ratio: 150%, roasting time: 7 min.
YDecorticated white sesame, mixing ratio: 150%.

“a,b,c mean score within the same column follwed by the different letters are significantly different at the p <.05 level.

WWS means whole white sesame gruel.
“DWS means decorticated white sesame gruel.
NS means no significant.

*Significant at p < .05, **p <.01, ***at p<.001
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Table 3. Duncan's multiple range test of sensory characteristics for black sesame gruels with different mixing ratio,

decortication, and roasting time

Factor Black sesame gruels
Sensory
characteristics Mixing ratio” (%) Decortication” Roasting time” (min)
1 5.93% .
2 9.58° WBS” 9.63 0 8.07
s 3 8.75"
Color i ]?)-?éa DBS” 7.85" 7 9.40°
I F-value 32.98%*+ 27.39%%* 5.05%x*
1 6.84"
) 017 WBS 8.68 0 8.83
e 3 8.71
Viscosity i gii DBS 8.45 7 8.16
r F-value 12.16%** 0.46™" 1.50™
1 4.95¢ .
5 7 gfab WBS 7.65° 0 5.02°
N 3 6.51"
Flavor ; ggga DBS 631" 7 9.40°
, F-value 14.14%** 1.80™ 40.48%**
1 553" .
2 771 WBS 6.78 0 543"
3 7.24 3 6.28
Nutty taste ) 200 DBS 7.46 7 9.64
| F-value 7.23% %% 2.67% 39.06%**
1 6.02 ,
2 7 62" WBS 8.48° 0 8.30
it 3 7.66
Bitter taste Z ;‘i’g: DBS 6.88" 7 7.06
| F-value 842+ 13.08**+ 2.64™
1 5.96¢
2 718" WBS 6.32" 0 5.34°
no 3 6.44"
Overall preference i Z“;ihc DBS 727 7 8.60°
F-value 5.38%* 13.47%* 41.99**

YRoasting time: 7 min, Decorticated black sesame.
®Mixing ratio: 150%, roasting time: 7 min,
“Decorticated black sesame, mixing ratio: 150%.

“a, b, ¢ mean score within the same column follwed by the different letters are significantly different at the p <.05 level.

“'WBS means whole black sesame gruel.
“DBS means decorticated black sesame gruel.
NS means of significant.

*Significant at p <.05, **p<.01, ***p<.001
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Table 4. Effect of different mixing ratio and roasting
on changes in viscosity of white sesame and black
sesame gruels (Unit: poise)

Roasting time (mim)

Sample Mlx.mg
ratio 0 3 7
1( 50%) 42.5% 59.0° 44.0¢
2(100%) 59.0° 69.0" 57.5°
“(“y 1
S 3(150%) 61.0™ 69.5° 68.5°
4(200%) 76.0° 81.0° 70.0°
1 38.5" 455" 49.0°
2 43.5% 56.5° 59.5™
wSs?
Dws 3 47.5° 59.5° 61.0°
4 64.5° 61.0¢ 69.0°
1 46.0° 48.0° 47.5¢
2 56.5° 67.0° 56.5"
3}
WBS 3 62.0° 71.0° 575"
4 71.0° 88.0" 77.0°
1 440" 45.0' 44.5°
2 63.0° 62.0° 52.5°
4)
DBS 3 65.5™ 67.0° 55.5™
4 67.5" 86.5* 76.0°

D"WWS means whole white sesame gruel.

“DWS means decorticated white sesame gruel.

YWBS means whole black sesame gruel.

“DBS means decorticated black sesame gruel.

9'Means within rows followed by the different letters are sig-
nificantly difference at the p <.05 level.
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Table 5. Effect of different mixing ratio and roasting time om changes in Hunter color value of white sesame and

black sesame gruels

Roasting time (min)

Sample Mlx}ng 0 3 7
ratio
L a” b” AE® L a b AE L a b AE
1(50%) 68.9 15 70 2204 654 2.0 9.7 2605 602 3.2 11.6  31.64
— 2(100%)  68.9 22 89 2245 651 29 113 2684 596 4.6 13.7 3297
3(150%)  68.6 2.6 94 2294 644 3.7 119 2777 588 52 145 3406
4200%)  65.9 28 93 2553 641 3.8 121 2813 551 6.1 15.0 37.81
1 72.2 1.0 6.5 1869 69.1 22 69 2132 650 2.9 11.1  26.88
DWS2) 2 71.8 1.7 74 1932 682 23 9.2 2222 649 3.7 131 27.70
3 721 1.7 82 1921 697 25 9.8 2132 636 42 14.0 2929
4 71.5 2. 84 1981 704 2.6 105 2269 63.0 47 145 3010
1 272 0.5 22 6339 250 0.7 22 6560 234 0.8 30 67.20
WBS3) 2 253 0.7 22 6530 241 0.8 26 6651 207 1.3 31 69.93
3 24.7 0.7 24 6591 221 1.7 30 6850 191 2.1 31 7150
4 22.1 0.9 30 6851 214 1.9 3.1 6891 183 2.2 32 7231
1 34.8 1.1 29 5581 315 1.8 28 5912 305 1.6 28  60.11
DBS4) 2 34.1 1.8 32 5652 287 2.7 29 6193 279 1.5 34 6271
3 332 1.9 3.7 5742 281 2.8 32 6254 276 1.3 37 6301
4 29.5 2.0 41 6123 268 3.6 34 6281 247 0.7 38  65.90

DWWS means whole white sesame gruel, "DWS means decorticated white sesame gruel, YWBS means whole black sesame gru-
el, "DBS means decorticated black sesame gruel, *L: Lightness, “a: plus value indicates redness, and minus value greeness, b

g'us value indicates yellowness, and minus value redness, ® AE=V(AL)? + (Aa)? + (Ab)2.
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Table 6. Correlation coefficient between sensory characteristics and mechanical characteristics of white sesame gru-

els
Sensory Mechanical
Characteristcs Viscosity  Color Flavor I:L‘:g ?;;? pg;,e?efic Viscosity L a b
Sensory
Viscosity 1.60
Color 0.26 1.00
Flavor 0.28 0.75***  1.00
Nutty taste 0.14 0.62**  0.91*** 1.00
Bitter taste 0.63**  0.60**  (0.55**  (041* 1.00
Overall preference  0.20 0.46* 0.82***  0.90*** 0.32 1.00
Mechanical
Viscosity 0.73%** (.59**  0.55** 0.32 0.68**  0.27 1.00
L 010 -0.60**  -0.60** -0.50* -0.37 -0.30 -0.44* 1.00
a 032 0.58**  0.66**  054**  0.51* 0.42* 0.55 -0.86*** 1.00
b 0.26 0.62**  0.79*** 0.68**  0.48* 0.58**  0.55%* -0.86*** 0.96*** 1.00

*Significant at p <.05, **p < .01, ***p <.001.

Table 7. Correlation coefficient between sensory characteristics and mechanical characteristics of black sesame gru-

els
Sensory Mechanical
Characteristis Viscosity  Color Flavor I:]:Stg I?;;ttzr pg;’;ﬁge Viscosity L a b
Sensory
Viscosity 1.00
Color 0.39 1.00
Flavor 0.32  0.70***  1.00
Nutty taste 0.15 0.62**  0.88*** 1.00
Bitter taste 0.56% 0.57* 0.23 0.02* 1.00
Overall preference 0.01 0.36 0.59**  0.68** -0.28 1.00
Mechanical
Viscosity 0.54** 0.48* 0.39 0.15 0.74***  -0.09 1.00
L -021  0.05%* 0.51* 0.69** -0.39 -0.58** -0.28  1.00
a -0.09 033 0.71%**  0.83*** -0.15 0.54** 001  0.86** 1.00
b -0.08  0.27 0.71***  0.88** -0.18 0.60** -0.00%  (0.96***  (0.92%*x* 1.00

*Significant at p <.05, **p<.01, ***p <.001.

B2 9] Tk B 7k vt A A Q] Az
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Table 8. Proximate composition of white and black

Table 9. Fatty acid composition of white and black

sesame gruels (Unit: %) sesame gruels (Unit: %)
Co t is- Sample

TIPOTEN Mois- b tein Lipid Ash  Fiber .00 - P Wws3’ DWS3? WBS3” DBS3”

Sample ture Sugar Fatty acid

WWwS3” 8343 3.13 611 069 046 6.18 Myristic acid (14:0) 256 374 88 617

> Palmitic acid (16:0) 9.37 899 897 9.26

DWS3” 8390 348 650 059 022 531 Stearic acid (18:0) 454 446 441 434

WBs33) 83.51 2.44 4.99 0.68 0.57 7.81 Oleic acid (1821) 39.70 38.61 34.79 34.78

DBS3? 8544 287 521 061 034 625

YWWS3 means 150% whole white sesame gruel.
DWS3 means 150% decorticated white sesame gruel.
YWBS3 means 150% whole black sesame gruel.
“DBS3 means 150% decorticated black sesame gruel.

o] A5A B AAA F|EEE Fv), 24 o
S35} p<.001 $FA, W5 8l A} 7|AA
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Linoeic acid (18:2 w6) 4298 4338 4139 4451
Linolenic acid (18:3 ®»3) 0.31 029 052 0.41
Arachinic acid (20:0) 054 053 053 0.53

Saturated fatty acid (S) 17.01 1772 2289 20.30
Polyunsaturated fatty acid (P) 82.99 81.991 76.18 79.70

Essential fatty acid 4253 43.67 4192 4492
P/S 4.87 462 334 3.93
wb/w3 138.65 149.59 78.09 108.56

"WWS3 means 150% whole withe sesame gruel.
2DWS3 means 150% decorticated white sesame gruel.
YWBS3 means 150% whole black sesame gruel.
“DBS3 means 150% decorticated black sesame gruel.
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