KOREAN J. FOOD COOKERY SCI.
Vol. 22, No. 6, (P.940~948) DEC, 2006

noto| 22 J|HeE st SYPAI=FL FE |4

oo - M@ - ol5d - A
Negdsi EdST - 4eRRAT L, NG 995939

Quality Characteristics of Black Sesame Gruel with High-Dietary Fiber Rice ‘Goami 2’
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Abstract

The objective of this study was to develop black sesame gruel with high-dietary fiber rice, ‘Goami 2°. Physical
and sensory propetties of black sesame gruel with various ratios of black sesame by weight (20, 40, 60%) and
various water volumes(1100, 1200, 1300 mL) were investigated using colorimeter, consistometer, viscometer,
sensory evaluation panel and consumer evaluation. The black sesame content significantly(p<0.001) affected the
mechanical characteristics(color, consistency and viscosity), sensory characteristics(blackness, glossy, nutty,
astringent taste, bitter taste and viscosity) and sensory acceptance(color acceptance, taste acceptance, viscosity
acceptance and overall acceptance). The water content significantly(p<0.05) affected the mechanical characteristics
(consistency and viscosity), sensory characteristics(viscosity) and sensory acceptance(taste acceptance, viscosity
acceptance and overall acceptance). In the black sesame gruel, as black sesame weight ratio increased, the
brightness, redness, yellowness and viscosity were decreased while the consistency, blackness, glossy, nutty,
astringent taste and bitter taste were increased. In the sensory evaluation results, the optimal material mixing ratio

for gruels was black sesame : Goami 2 = 40(80 g) : 60(120 g), water 1200 mL.
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Fig. 1. Manufacturing of black sesame gruels.
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Table 1. Formulas for black sesame gruels

255 Vit ® 3

Sample Black Rice  Water Salt
(Black sesame : sesame
Goami 2, Water) () ) ®) ®
A(20:80, 1100) 40 160 1100 3
B(20:80, 1200) 40 160 1200 3
C(20:80, 1300) 40 160 1300 3
D(40:60, 1100) 80 120 1100 3
E(40:60, 1200) 80 120 1200 3
F(40:60, 1300) 80 120 1300 3
G(60:40, 1100) 120 80 1100 3
H(60:40, 1200) 120 80 1200 3
1(60:40, 1300) 120 80 1300 3
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Table 2. Hunter’s color value black sesame and black
sesame gruel

Sol%d - g

Sample Colors”
(Black sesame :
Goami 2, Water) L-value a-value b-value
Raw black sesame 17.90+0.35"” 0.62+0.09 0.80+0.11
Roasted black sesame 18.11:0.16 0.43+0.04 0.6410.07
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Table 3. Consistency and viscosity of black sesame gruels
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T value -0.94 3.34 221

A(20:80, 1100)  25.41+2.49" 0.23+0.15° 1.77+0.10°
B(20:80, 1200)  24.49+0.12* 0.22+0.05*° 1.84+0.04*
C(20:80, 1300) . 25.04+0.01* 0.08+0.06™° 1.76+0.03*
D(40:60, 1100)  17.7120.10° 0.05+0.03° 1.44:+0.04°
E(40:60, 1200) 18.06£0.25° 0.20+0.05™° 1.38+0.04°
F(40:60, 1300) 18.4140.18" 0.11+0.10™"° 1.43+0.04°
G(60:40, 1100)  15.23+0.07° 0.17+0.01*"° 1.25+0.11¢
H(60:40, 1200)  14.95+0.16° 0.09+0.02*" 1.16+0.02%¢
1(60:40, 1300) 14.6740.12° 0.09+0.07*"° 1.27+0.03°

Sample Consistency”
(Black sesame :
Goami 2, Water)

Viscosity

cm/30 sec ¢cm/60 sec (Pa~S)2)

A(20:80, 1100)  0.67+0.06"" 0.90+0.10' 3.06320.119*

B(20:80, 1200)  1.10£0.20° 1.23+025" 2.000+0.061°
C(20:80, 1300)  3.57£0.25" 3.67+0.25° 0.859+0.007°
D(40:60, 1100)  3.97+0.06° 4.13+0.12° 0.846+0.023°
E(40:60, 1200)  5.17£0.12% 5.40+0.17° 0.601+0.076°
F(40:60, 1300)  6.43+0.40° 7.30+1.28° 0.440+0.035%°
G(60:40, 1100)  6.77+0.32° 6.97+0.32° 0.522+0.054°

H(60:40, 1200)  10.00%0.17° 10.27+0.15" 0.246+0.044'

Sesame amount effect wkk N.S. wkk 1(60:40, 1300) 12.87+0.21* 13.00:0.26" 0.151+0.020"
Water amount effect N.S. N.S. N.S. Sesame amount effect il wkk *kk
Interaction” N.S. N.S. N.S. Water amount effect ok Howk ok

F value 843" 2.64" 59.03" Interaction” ok Tk Hok
All mean values are triplicate determinations. F value 91632 21479 797.60""

YMean+standard deviation

Different superscripts within the same column are
significantly different by Duncan’s multiple range test at
p<0.05

“Interaction between sesame and water amount effect

N.S. : Not significant, *: significant at p<0.05, **: p<0.01,
*kk: p<0.001
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All mean values are triplicate determinations.
YMean+standard deviation

Different superscripts within the same column are
significantly different by Duncan’s multiple range test at
p<0.05

“nteraction between sesame and water amount effect

*: significant at p<0.05, **: p<0.01, ***: p<0.001
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Table 4. Sensory characteristics of black sesame gruels
Sample Sensory characteristics”
(Black sesame : Goami 2, Water)  Blackness Glossy Nutty Astringent taste Bitter taste Viscosity
A(20:80, 1100) 6.01+2.59" 581+2.62° 6.38+3.11° 5.56+3.11°° 4.07£2.12° 10.96+2.03°
B(20:80, 1200) 5.45+2.08° 6244225  5.89+2.80° 5.40+2.52%° 4.34+1.76° 11.04+1.26°
C(20:80, 1300) 4.49+1.85° 6.24+2.58°  5.7112.64" 4,96+2.43° 3.25+1.35° 10.17+4.53°
D(40:60, 1100) 9.35+2.01° 9.25+1.94°  8.76+2.72° 7.30+2.72°¢ 6.90+2.62° 9.82+1.52°
E(40:60, 1200) 9.39+1.62° 0.48+2.17°  8.95+2.75° 6.80+2.99%¢ 6.62+2.82° 7.23+2.07°
F(40:60, 1300) 9.86+1.54° 9.82+1.77°  8.71£3.15° 7.9042.49™°  7.08+2.76 4.97+1.87°
G(60:40, 1100) 11.63+1.39° 11.26+1.68° 9.73+2.96 8.99+3.38" 8.46+3.47" 6.14+2.40°
H(60:40, 1200) 11.41+1.64 11.17£1.71° 9.25+2.62° 8.69+2.93™" 9.18+3.07° 3.29+1.48°
1(60:40, 1300) 11.69+1.12°  11.18+1.70°  8.95+2.61° 8.71+3.04™° 9.14+3.03" 2.92+1.11°
Sesame amount effect Kkk *xk *kk kkk *%%k *kk
Water amount effect N.S. N.S. N.S. N.S. N.S. Fkk
Interaction” * N.S. N.S. N.S. N.S. r
F value 71.93 35.54 929" 8.84" 21397 62317

YMeantstandard deviation

IDifferent superscripts within the same column are significantly different by Duncan’s multiple range test at p<0.05

3 .
)Interactlon between sesame and water amount effect

N.S. : Not significant, *: significant at p<0.05, **: p<0.01, ***: p<0.001
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Al E@0:60, 120009 o] 71F &2 715=5 H4A th. EYAY HAyrEe A4, EHY 39, 14w
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mL ¢ 47} 92 v grt 2 71s=7 YEE AE RG3 A=, A= tidt 71s=dqA 59 4@
o JIs=Tt b 92 -2 1(60:40, 1300)0]30T} & FAE BRI Hp<0.001). ol FAAE A7MEFE A
Az} Frhge] M Hde LE FT] s T & o AIAXL A e Aoz <ls] ER F9
P FH o2 JERIA(p<0.001) & FH7lE] mE o] &7tsta 1A g, W2uh, &%, Mo dg 715
2AE B, A%, FFHU 7Iz=d doAA F93F< =7t Fvbsle ALz E vk AR, JEo o
237 et S9A9 & AENY nsFgS 715xE S AVET &9 FFTAE Bied
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Table 5. Acceptability characteristics of black sesame gruels
Sample Sensory characteristics”
(Black sesame : Goami 2, Water) Color acceptance Taste acceptance Viscosity acceptance Overall acceptance
A(20:80, 1100) 6.43+2,59" 7.16+3.12°¢ 7.94+3.40¢ 6.83+3.17%°
B(20:80, 1200) 6.38+2.48" 6.43+2.64° 8.50+3.06™° 7.21+1.99%°
C(20:80, 1300) 5.1842.98° 5.70+2.73° 7.51+3.43° 5.98+2.48"
D(40:60, 1100) 9.53+2.26™ 9.20+2.95° 9.22+2.80™ 9.71+2.91*"
E(40:60, 1200) 10.12+2.03 9.43+2.24° 9.77+1.97° 10.07+2.02°
F(40:60, 1300) 9.47+2.87° 8.41+2.70° 7.74+2.74°¢ 8.68+2.20"°
G(60:40, 1100) 8.78+3.22™"¢ 7.3043.40°¢ 9.03+3.08™"¢ 8.11+3.17%
H(60:40, 1200) 8.03+2.89"° 6.98+3.30°¢ 5.20+2.52¢ 6.54+2.81°"
1(60:40, 1300) 7.89+3.15° 6.44+2.85° 4.12+2,01° 5.3242.40'
Sesame amount effect kK kald skt wxE
Water amount effect N.S. * HEE EE
Interaction” N.S. N.S. R N.S.
F value 11277 596 13217 11.93
YMeanzstandard deviation
Different superscripts within the same column are significantly different by Duncan’s multiple range test at p<0.05
Interaction between sesame and water amount effect
N.S. : Not significant, *: significant at p<0.05, **: p<0.01, ***: p<0.001
Table 6. Pearson’s correlation coefficients between sensory characteristics of black sesame gruel
Sensory characteristics sensory acceptance
Sesame  Water Blackness Glossy Nutty Astringen  Bitter Viscosity Color Taste Viscosity ~ Overall
t taste taste acceptance acceptance acceptance acceptance
Sesame 1
Water 0 1
Blackness 08047 -0.041 1
Glossy 07067 0.043 080177 1
Nutty 043 -0.065 04897 04617 1
Astringent taste 04497 -0.012 0437 0387 03727 1
Bitter taste 0.6177  0.002 05347 04667 0356 0727 1
Viscosity 07167 0327 06447 05667 03377 03617 04937 1
Color acceptance 029177 0096 03947 0397 04197 02047 01897 -02237 1
Taste acceptance 0063  -0.136 016" 0149 0435 -0038 0103 -0013 0565 1
Viscosity acceptance -0.231"" 0282 -0.102  -0.074 0.11 0041  -0.188" 02877 03527 04537 1
Overall acceptance  -0.003  -02127 0.105 0.133° 03457 0018  -0.09 0.085 06177 0798 06547 1
*: significant at p<0.05, **: p<0.01, ***: p<0.001
- 945 - 2 #8352 A22A A 65(2006)



200

A9 tHGhiasi K & 1982). & A7}
g 715E, Axd g3 73E,
AoIA &9 FHdAE Bied
ZE7}

o
R
S

Jge WAL 44T 5 9

Table 7. Pearson’s correlation coefficients between sensory characteristics and mechanical characteristics of black

sesame gruel
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54 A%, A=) 4R /1EE AE, bkt &9 3
FRAE HAT oF H5q HHA HEE<0.00)s}
A=e) U3 IEEE0)NA ¥ JAEAE 1B
FzATY ZEvoeE #5d 548 dad +
S Aoz BRI Oh SI 5(1993)E SF-EEQ AHA,
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Sensory characteristics

Mechanical characteristics

Consistency Colors

Characteristics Sesame . Water Blackness Glossy Viscosity accce(];ltg;ce at]éz;?:gge ac(c)ggtr:rlllce em/30sec cm/60sec Viscosity  L-  a- b
value value value
Sesame 1
Water 0 1
Sensory Blackness  0.9707 -0.049 1
characteristics Gjogsy 0978 0050 09827 1
Viscosity  -0.8837 -0.394 -0.865" -0.8897 1
Color - i
aceeptance 0575 -0.189 0.733 0704 0462 1
Viscosi - .
acjgg[a;{ o 0430 0525 07337 0704 0639 0277 1
chci;ﬁme 0005 -0410 0293 0260 0172 0770 0.796 1
Consistency cmf30sec  0.885 0417 -0.322  -0332 -09507 0352 07260 -0.295 1
cm/60sec 0.8837 0432 0.171 0.150 -0963" 0375 0718 0275 0998 1
Viscosity 0757 0451 08247 08627 0775 -0.155 0315 -0.093 08097 08147 1
Colors Lvalue  -09747 -0.007 08327 0869" 0856 -0.722 0.322 -0.175 -0.8517 -0.8537  0.8057 1
a-value 0395  -0355 -0.712°  -0.825" 0401 -0.155 0.429 0.116 0537 0538 0667 0444 1
b-value 097177 -0.007 0983 -0.9937 0.8807 -0.693 0.342 -0.151 -0.8507 -0.8547 0795 09817 0427 1
*: gignificant at p<0.05, **: p<0.01, ***: p<0.001
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