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Abstract

This study was done in order to monitor the quality properties of the granule using Bokbunja (Rubus coreanus
Miquel) extracts. In order to prepare the granule depending on operational parameters such as content of Bokbunja
extract (Xj, 0.4~1.2 g), sugar content (X3, 6~ 10 g) and citric acid content (X3, 0.1~0.3 g), a response surface
methodology was applied to monitor the optimum recipes on the organoleptic properties and Hunter's color. The
optimum recipe on the organoleptic color showed extract content of 0.96 g, sugar content of 7.05 g and citric
acid content of 0.232 g. The optimum recipe on the organoleptic flavor showed extract content of 0.86 g, sugar
content of 6.04 g and citric acid content of 0.215 g. The optimum recipe on the organoleptic taste showed extract
content of 0.92 g, sugar content of 6.39 g and citric acid content of 0.251 g. The optimum recipe on the overall
palatability showed extract content of 0.86 g, sugar content of 6.65 g and citric acid content of 0.272 g. The
response surface of the Hunter's color b value was similar to the response of the overall palatability; therefore,
the optimum conditions accepted by the consumers were 0.8 g Bokbunja extract content and 0.6 g sugar content

in the Hunter's color a value of 6.0.
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Table 1. Experimental data on organoleptic properties and Hunter’s color of the Bokbunja (Rubus coreanus Miquel) granule under different
conditions based on central composite design for response surface analysis

Organoleptic properties

Hunter’s color

Expl.) Extracts Sugar Citric acid
No. ® ® ® Color Flavor Taste  Overall palatability L value a value b value
1 0.6 (-1) 7 (1) 0.15 (-1) 307 33 33 33 75.40 1.67 30.11
2 0.6 (-1) 7 () 025 (1) 33 35 35 35 68.76 321 29.67
3 0.6 (-1) 9(1 0.15 (-1) 27 30 30 30 71.60 0.83 2738
4 0.6 (-1) 9(1 025 (1) 30 33 33 33 75.55 1.14 26.63
5 10 (1) 7 () 0.15 (-1) 35 35 35 37 5835 7.30 30.59
6 10 (1) 7 () 025 (1) 37 37 40 40 56.76 725 2992
7 10 (1) 9(1 0.15 (-1) 33 33 33 35 65.88 4.62 30.80
8 10 (1) 9(1 025 (1) 35 35 35 33 64.03 4.86 29.94
9 08 (0) 8(0 020 (0 33 33 35 35 67.52 3N 30.16
10 08 (0 8(0 020 (0 35 35 37 37 68.37 323 30.00
11 04 (-2) 8(0 020 (0 27 30 25 27 8191 040 2346
12 12 (2 8(0) 020 ( 0) 33 33 33 30 54.79 8.09 29.16
13 08 (0 6 (-2) 0.20 (0 35 37 37 35 59.95 6.42 30.86
14 08 (0 10 (2 020 (0 27 33 33 33 73.56 1.59 2841
15 08 (0 8(0 0.10 (-2) 30 30 33 33 66.18 4.12 30.05
16 08 (0 8(0 030 (2 33 33 35 37 66.40 352 29.62

"The number of experimental conditions by central composite design.
Data were expressed as mean of triplicate determinations.
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Table 2. Polynomial equations calculated by response surface methodology for Bokbunja granule

Responses Polynomial equationsl) R Significance
Y199, 243125-19.51625K #2.878125X.-87.5 12500K,#2.31250X 363 250K X,
L value 0.297500X;+65, 625000, X+ 10.825000X X 163.500000X; 0.9836 0.0001
, ¥2=3.110625+22.925000;-1.272500X:+26.650000X+L6STS00X, L 350000X, X,
Hunter’s color a value +0.107500X,2-20,750000X,Xs-2.350000X,X5+24.500000X. 09856 00001
Yi29.827500+ L4 M3T50X . 622500K+18.725000K,-23.562500X 43 750000K X.
b value 0.111250X,4.250000X X 1.250000X,Xs-24. 500000K; 0.9654 00010
Yim-3.456250+4.500000X, 0 937500X,+14.000000X -2 S00000X,40.125000 X,Xs
Color 20.075000X:2-2.500000X Xs-25.000000X; 09195 00113
Organolepic Faor Y53 4375042718750 0.606250X+10.875000K L S62500X +0.06200X,X, 0ol 0017
properties +0.025000X,-1.250000X,X+0.250000X:X:-25.000000K:. : :
Yi=286250048.375000X,047S000X,+12.000000X4375000X -0, 125000K X. 098 00005
Taste 0.025000X:+2.500000X, X:-0.500000X:X-20.000000X : :
vl ity 585370+ 125000X;+L08TS00K+17.750000X,-4 68TS00X. -0 2S0000K 08557 -

-0.050000X,™5.000000X,X;-1.000000XX;-10.000000X;”

"X, : Extract content(g), X» : Sugar content(g), X3 : Citric acid content(g).
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Fig. 1. Response surfaces for Hunter’s color of the Bokbunja granule at constant values(Hunter’s color intensity : 54-62-70-78 at L value(A),
1.0-3.5-6.0-8.5 at a value(B) and 24-26-28-30 at b value(C)) as extract content, sugar content and citric acid content.
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Table 3. Estimated levels of optimum preparation conditions for the Bokbumja granule

Preparation conditions

Estimated responses

Responses Extract content (g) Sugar content (g) Citric acid content(g) Morphology
Max. Min. Max. Min. Max. Min. Max. Min.

L value 042 113 8.37 6.84 0.180 0.204 82.63 5211 Saddle point

Hunter’s color a value 113 042 6.90 8.46 0.195 0.182 9.20 -0.62 Saddle point

b value 0.77 043 6.04 8.78 0.183 0204 3119 2326 Saddle point

Color 0.96 048 7.05 9.01 0232 0.169 3.63 247 Maximum

Organoleptic properties Flavor 0.86 0.53 6.04 8.54 0215 0.132 3.78 287 Saddle point

Taste 092 040 6.39 8.19 0251 0.193 3.95 258 Maximum

Overall palatability ~— 0.86 041 6.65 7.98 0272 0.177 391 2.61 Maximum
Table 4. Regression analysis for the model of Hunter’s color and of ¥s2 A Pl FAQ sES BRI 3
organoleptic properties in preparation of Bokbunja granule 2z}l uhe] HM3lol= BEA} FZE 9 @-ako] =y
F-value of recipe conditions oJEre \:r] oKl u:], \:].% o7 ot E}akO] 34 3ge F=
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contentf*g*) content*(*g) content(g) 5 a7=El A 7]— o] BEANE & B AT, A4
f—— w2 o ST e e wel we Al vl 78 et
: 2o H4 WIS Aeat Aol BEwte AN
Yot cior vl 2O o o7 EF Kwon 5(15)& B84 Agale Hrlsie] A A
A o1 60" 217 28 25 BEA A o] 1520% Y= Hriehe
Vomgt o W e o Aol WA gt Pvlo) 7Hg 3PHN JF& Frhu
Youpiz: s 1212 331 257 shlent, & drasist go) Az Ha wsRUL
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Fig. 2. Response surfaces for organoleptic properties of the Bokbunja granule at constant values(sensory scores : 2.0-2.5-3.0-3.5 at color(A),
3.0-3.2-3.4-3.6 at flavor(B), 2.9-3.2-3.5-3.8 at taste(C) and 3.0-3.3-3.6-3.9 at overall palatability(D)) as extract content, sugar content and

citric acid content.
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