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A study on the optimum ratio of the ingredients in preparation of black sesame gruels

Jung-Lee Park, Jeong-Mee Kim and Jong-Goon Kim
Department of Culinary and Foodservice Management, Graduate School of Sejong University

Abstract

The aim of this study was to develop a standardized recipe for black sesame gruel that has been preferred
for generations as a nutritional food. The method focused on optimizing the mixing ratio of the components to
improve the quality of the black sesame gruels that modern consumers would like. The results are summarized
as follows:

The more black sesame added to the gruel, the lower its brightness was, but the redness and yellowness
was higher. The amount of black sesame made a significant difference in the viscosity, color, nutty taste,
bitterness, appearance and overall preference. It was highest in the overall preference when the amount of black
sesame was added 33g(40% of rice weight basis). Different types of rice were added to the black sesame
gruel, and it was observed that the color value of the gruel was high in its brightness, redness and yellowness
when 50g(60%) of glutinous rice was added to it. The black sesame gruel was most preferred when 50g of
non-glutinous rice was added. The redness value was high when 15g(18%) of non-glutinous rice flour was
added. The yellowness value was high when 25g(30%) of non-glutinous rice flour was added. This observation
showed significant differences in the viscosity, color, nutty taste, bitterness, appearance and overall preference.
In particular, the black sesame gruel was most preferred when 50g of non-glutinous rice flour was added. The
addition of 7g(9%) of salt to the black sesame gruel showed the highest brightness. The redness and yellowness
was the highest when 5g(6%) of salt was added. This observation showed a significant difference in the
viscosity, color, nutty taste, bitterness, appearance and overall preference. The highest preference was observed
when 2.5g(3%) of salt was added.

Adding more materials increased the viscosity of the black sesame gruel. With increasing temperature, the
viscosity became lower, and vice versa. The intensity of sweetness and spreadability was found to be
proportional to the amount of additive material.

In conclusion, the optimum recipe for black sesame gruels was obtained 33g(40%) of black sesame, S50g
(60%) of glutinous rice (flour), 2.5g of salt, and 500 ml of water.

Key words : Black sesame gruels, the optimum recipe, spreadability, viscosity, color, sensory evalvation
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Rice I Black sesame |
I
| Washing |
|
Soaking Roasted sesame
@2 hn 15 min
| I
Blending Blending
(3 min) (3 min)
I
Sifting from 20mesh
Standard sieve

| Boliling ( 5 min) |

<Rice flour>

Simmering with occasional
stirring(15min)

| Black sesame gruel |

Fig. 1. Manufacturing of black sesame gruels.
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Table 1. Formulas for black sesame gruels

Black  Nonglutinous Glutinous Water
AP sesame(®) rico(®) rice®) O (mi)
Al 11(14%) 70 0 2.5 500
A2 22(27%) 60 0 2.5 500
A3 33(40%) 50 0 2.5 500
A4 44(52%) 40 0 2.5 500
Bl 33 0 50 2.5 500
B2 33 15 35 2.5 500
B3 33 25 25 25 500
B4 33 35 15 2.5 500
B5 33 50 0 2.5 500
C1 33 50 0 0 500
C2 33 50 0 2.5 500
C3 33 50 0 5.0 500
C4 33 50 0 7.0 500
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Table 2. Color change according to the amount of black sesame
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Sample Black sesame
(Black sesame)
Division 11g (14%) 22g (27%) 33g (40%) 44g (52%)
Hunter's 29.35+0.20 24.30+0.15° 23.87+0.08° 23.1540.11°
color a 0.35+0.02° 0.50+0.01° 0.65+0.02° 0.76+0.03°
b 0.05+0.16" 1.13+0.02° 1.39+0.02° 1.50+0.04"
*p < 0.0001
Table 3. Color change according to the amount of nonglutinous rice (flour)
Nonglutinous rice & rice flour
Sample
Rice / Four Og (0%) 15¢ (18%) 25g (30%) 35g (42%) 50g (60%)
Division

Rice Rice flour Rice Rice flour Rice Rice flour Rice Rice flour

Rice Rice flour

L 2725% 2522° 24.52° 24.4¢° 26.40° 25.19° 26.87° 26.80°
Hunter’s

23.87" 2547°

color 124 1.01° 1.07* 128 115" 1.22°° 1.20™ 0.98° 0.65° 1.15°
228" 2.24° 1.54° 2.01° 1.73° 231° 1.86° 229" 1.39™ 2.18%
Table 4. Color change according to the amount of Salt
Sample Salt
(salt)
Division 0g (0%) 2.58 3%) 5.0g (6%) 7g (9%)
Hunter’s L 23.87+0.04° 27.35+1.28" 29.66+1.03" 29.80+0.62°
a 0.6520.02° 0.52+0.28" 1.07+0.09 0.8740.11°
color b 1.39+0.01° 1.48+0.36° 1.86+0.05" 1.66+0.28°
* p < 0.0001
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Table 5. Viscosity change according to the amount of nonglutinous rice(flour)
Sample Nonglutinous rice & rice flour
o Og (0%) 15g (18%) 25g (30%) 35g (42%) 50g (60%)
Division Rice Rice flour Rice Rice flor Rice Rice flour Rice Rice flour Rice Rice flour
40T 1.35 1.50 2.40 2.50 3.50 3.60 3.70 3.80 3.90 4.10
Viscosi 50°C 0.95 1.20 1.55 1.50 2.25 2.90 2.70 3.30 2.85 3.60
seoslty g0 0.6 0.7 1.10 120 120 1.90 1.90 2.60 2.80 3.10
70C 0.50 0.6 0.75 0.9 1.10 1.60 1.80 2.10 2.30 2.40
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Black sesame

Fig. 2. Viscosity change according to the amount of
black sesame.
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Table 6. Changes of sweetness and spreadability
according to the amount of black sesame
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Table 8. Changes of sweetness and spreadability
according to the amount of salt

Samples Sweetness(Brix%) Spreadability Samples Sweetness(Brix%) Spreadability
11g(14% of rice weight) 5.0 13.5cm 0g (0%) 59 10cm
220(27%) 55 11.5cm 2.5g (3%) 6.3 9.5cm
33g(40%) 59 10 cm 5g (6%) 6.5 9cm
440(52%) 6.3 8.5cm 7g (9%) 6.8 8.6cm

Table 7. Changes of sweetness and spreadability according to the amount of nonglutinous rice and rice flour

Sweetness (Brix%)

Spreadability

Samples Nonglutinous rice Nonglutinous rice flour Nonglutinous rice Nonglutinous rice flour
0 g (0%) 6.7 6.2 12cm llcm
15 g (18%) 6.5 59 11.5cm 10cm
25 ¢ (30%) 6.2 5.7 10.9cm 9.5cm
35 g (42%) 6.0 5.5 10.5cm 9cm
50 g (60%) 5.9 5.3 10cm 8cm
3z A a8 =] A198 A 65(2003) - 690 -
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Fig. 4. Preference scores according to the amount of
black sesame.
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Fig. 5. Preference scores according to the amount of
nonglutinous rice.
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Fig 7. Preference scores according to the amount of salt.
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8 FYAE ARAYHY AN AT

A vl oL g e W FE(P 005, Mip 0.01), TiA
ZHp <0.01), £3kp <0.01), L& <0.01), AA X
Basic Recipe SE(p 001X A HolE Vel 9
Black sesame 33g(40%) o A=, MY, 14 o, 29, o, AAFHAY
Nonglutinous rice or rice flour  50g(60%) Aoz dgt Hrste 25 Ay @A7E
Salt 2.5g 50g(60%) F7tAe oW 7t €& Aoz ey
Water 500ml t}.
3. 27 FA7MEA 99 SYAFY A= WHIe
V. 2 < =

9 BrtEol T5OMY W FEs} B g
3, ARG FAEE 228F Se6B)Y
3!

NV

2 d7Es EYoR ogd gd EdAE ot E=S JAX(p <0.01), M <001, Ii
Az 27L& FHgE7] A8 FFTF 25 29 2Hp <0.01), ZZ(p 00D, TP <0.01), Ax
o AMEWEH A WE FZFH EHS b HAEE@P 00DANA 823 FolE RAT}. I

4 recipeS WHEHATG olZH EIRE A
A FAR AL g Be) BF

gl wg F9 BY SHH AAA

_O|L
T
Mo o mjr By & Ao

food, AAHA As

e AN R

e 2
N

7

o
fol
1
i

A 23 te 2o 4. BAAEY HAE EXogE= AR H7IE

L 749 A7bgol 9 BQA=9 £2 54z, A st A oeRn FrMStAA, 2E=Wg] o
T Hske A il IS E gRE #A g 257 Bl E 42 FAEE YRS,
SR, ABEs FAEE FUMEIE T R3¢ AR

X7 Yopas % A% ghol Fwh
=

e 5. B3RS HIHY BHeRE VM

ha]

( <0.05), 43P 001, 2T BHp OO0, &

001, &P 00D, FA M= 0.05)0A vl ste] AwtHor Frtske AES el
e A7bkel w2t {2 AolE YEhi AT F4AF Az HAHEE A AMAR
A, A4, A4 gt do] A daxe 3 Hlo @2 59 4 54 Wge dsx
7he FUA FF 33g@on)d W w2 A= 4 24 2FE Fotol F9AFY A uiF =
ERon, EUR F 4g(52%)d W &kl g o] EHAD F FUYAF AzxE AT HA
AEE7F 7P B3t AAER] As=e 94 g wigHle FARAME FAA FF
TF 40%E W 7HE 2 A2 etk 33g(40%), &9 BE < FRE JArMES WA

2. 29 TRl mE FYAFY FHLE, Ax W F) 50g(60%), &F 2.5g & 500ml H7HF HA
sh= A 50g(60%) F7HE Aol BE, HAE, Hgz dEH AT

FAE 25 A ety 29 el g
Hitzs JFAVEE 60%E A7ME Aol W=7t
B4 VBT AAEE WA 15g(18%), 3
AEE= PA7E 25530%)¢ AVEAL W = 1. http://www.slowfoodkorea.com

A vebgc £ A= A, 183 % 2% o zaaw 00l 3207
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. _ _ = Uk Al B T A(11155-0472) 7:19, 1994
o 2= : A7 & =0 Ao F e H :
2 AE=100% 0 0%) A7Me W w2 Ao 5. Chan, H] and Lee, HC : Literatural review of rice

k]

tES

b on, Mg 14 gel] g ds= 3 menu. Korean J. Food Sci. Technol,, 4(3): 201, 1989
e B8 50g(60%)Yd W] 7 Egkoem, £ubd 6. Park, SA : Research on the culinary science of Korean
Y3 Mz 9Aa 50g, WA 5&%1.=35g . %;L;e;ls, Masteral thesis, Sejong University of Korea,
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