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Formulation Optimization of Salad Dressing Added with
Bokbunja (Rubus coreanum Miquel) Juice
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Abstract

This study was conducted for the optimization of ingredients in salad dressing using Bokbunja (Rubus cor-
eanum Miquel) juice. The experiment was designed according to the D-optimal design of mixture design, which
included 14 experimental points with 4 replicates for three independent variables (Bokbunja juice 15.70~
47.10%, oil 23.50~39.20%, vinegar 3.90~19.60%). The compositional and functional properties of the prepared
products were measured, and these values were applied to the mathematical models. A canonical form and
trace plot showed the influence of each variable on the quality attribute of final mixture product. By the use
of F-test, viscosity, color values (L, a, and b), emulsion stability and sensory characteristics (color) were
expressed by a linear model, while the color values (L) and sensory characteristics (smell, taste, and overall
acceptance) were by a quadratic model. The optimum formulations by numerical and graphical method were
analogous: Bokbunja juice, oil and vinegar of 36.02%, 26.48%, and 12.00% by numerical method, respectively;
those of 36.00%, 26.44%, and 12.06% by graphical method, respectively.
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Table 1. Experimental design for the formulation of salad dressing added with Bokbunja juice

1
Pseudo component”

Actual component (g)

No. Run = imia juice (A) Oil (B) Vinegar (C)  Bokbunja juice (A)  Oil (B)  Vinegar (C)
1 9 0.750 0.000 0.250 15.70 39.20 19.60
2 10 0.250 0.375 0.375 31.40 92350 19.60
3 14 0.000 0.500 0.500 31.40 31.35 1175
4 7 0.250 0.500 0.250 39.25 92350 1175
5 5 1.000 0.000 0.000 31.40 39.20 3.90
6 12 1.000 0.000 0.000 47.10 92350 3.90
7 13 0500 0.500 0.000 2355 31.35 19.60
8 2 0500 0.500 0.000 39.25 31.35 3.90
9 11 0500 0.000 0.500 2355 39.20 1175
10 8 0.250 0.250 0.500 2747 35.27 1175
1 1 0.000 0.500 0.500 15.70 39.20 19.60
12 6 0500 0.000 0.500 31.40 39.20 3.90
13 3 0500 0.250 0.250 31.40 9350 19.60
14 4 0.750 0.250 0.000 47.10 9350 3.90

YPseudo components: y; =-tu=t) |
1= 330)

xitxet o x=1



B X2 Rubus coreanum Miquel) &

A Bokbunja juice()
Dg 47.10

fav. 10, #3.50, 3.40)

(39.25, 31.35, 3.80) (39.25, 23.50, 11.75)

(31,40, 33,20, 3,90) (31.40, 23.50, 18,600

131 44, 31,38, 11,78)
id 23 50

(27,47, 3527, 11.75)
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(3,55, 35.20. 11 TE} {23.55. 31.35, 19.60)
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Fig. 1. Plot of a modified distance design in the mixture
region.
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Table 2. Quality characteristics of salad dressing added with Bokbunja juice at various conditions by D-optimal design

No Run  Viscosity Hunter’s color values Emulsion Sensory characteristics
’ L a b stability Color Smell Taste  Overall acceptance

1 9 460 29.3 22.1 7.0 22 8.4 5.3 3.2 44
2 10 640 25.2 19.4 75 50 74 5.0 3.3 4.3
3 14 680 26.5 175 47 42 84 7.4 8.1 8.4
4 7 720 25.7 16.8 5.3 64 54 6.0 7.4 7.3
5 5 1060 25.3 17.6 5.8 26 5.1 5.1 6.3 5.2
6 12 800 24.6 15.0 45 58 6.1 5.1 6.8 6.0
7 13 520 28.0 20.7 74 20 6.3 4.3 4.0 3.4
8 2 940 259 15.7 3.7 40 59 6.1 3.1 3.8
9 11 640 2717 19.3 6.0 24 6.9 6.4 5.2 6.1
10 8 1140 27.1 19.8 6.7 32 7.1 5.2 4.8 6.2
11 1 460 30.1 22.9 7.8 40 79 3.4 5.0 5.3
12 6 680 259 15.7 34 26 44 5.4 52 5.1
13 3 520 26.6 19.6 72 48 7.0 5.0 34 4.3
14 4 900 255 14.7 39 60 3.9 4.1 4.2 4.2

Table 3. Analysis of predicted model equation for the quality characteristics of salad dressing added with Bokbunja juice

Response Model F-value Prob<F Equation on terms of psesudo component
Viscosity Linear 5.97 0.0176  911.09A +882.61B+199.09C
Hunter’s L Quadratic 6.72 0.0141 25.15A +24.60B+27.25C+3.11AB—1.11AC+15.00BC
color a Linear 101.15 <0.0001  14.44A+19.46B +24.84C
values b Linear 23.18 0.0001  4.01A+4.82B+10.25C
Emulsion stability Linear 16.22 0.0005  57.18A+0.21B+45.18C
Color Linear 6.23 0.0155  4.85A+6.16B+9.25C
Sensory Smell Quadratic 3.08 0.0905  4.70A+2.68B—4.86C +5.83AB+19.72AC +19.55BC
characteristics Taste Quadratic 1.62 0.2595  5.37A+6.74B—14.70C—5.20AB+32.55AC +31.35BC
Overall acceptance Quadratic 6.34 0.0165  5.05A+8.13B—16.76C—7.40AB +39.42AC + 34.02BC
A Bokbunja juice, B: oil, C: vinegar.
3 3 A4 Table 33 2t} BEALE, 718, A% A7 2o AFS YAt Shin® Nam(33)2] Aol A 7+
%ol 22t SYHOE A8 linear Blo] QYT EAAL AXY ©) 78 Wrlo] BE £ F1E BE
probabilitye 0.01760.2 =49 ZgAo] AA =t 7F A AA 2179 Mol SR SE A A=t
Table 32] 3|A4A Yehd AFES AnE 23 == AAaEE A9E RYed, B AFNME Ax HUEol
wpAge Arhgd o] F1d 2 AFS VYT Fig. 2184 fRo] Z71Ho] Fuv) wold Aoz Azt
29 WS EHE Q) trace plotdl] 9std A= BEEAHF "
| —
(A-AX)F} 718 H7HB-BA)ol S7184E Zrtstda N
- _ = = o = ~ q A = - 3}
Az F7HEC-CDel FHEFE FasA Kwon 5 A% F BELIE 246301 AAE(@)E 147229, 3
Q1) BEAZS Hrlste] AWS A zsged, B2 A% (b= 34~789 HHE &S BRI (Table 2). H&=}
=0 H7}lgo] 2713 wat AEst Z7hske] B dAte} Z, 718, A% H7H&0] 15.70%, 39.20%, 19.60% 7135+
o B, A5} FAEA 1 e 4 wo] B
rrace Pepe) Al Wrhge] wers Y= AL v, 7]
960929 [\ 110
o g3} 429 A7heo] $245 AAEs FAET} FolA
j e . AL ¢ % AT ol BEAFO] ARLAL Y
8 soro08 c A
i 7 wo] Aol e F AAH, o © 7)gT Az
g . A7hgol Srhehd BRAF Ho] g0} Huwe} §
AEsl 2R Ao AT
MY WM Y8 so] Potest® Bl )42
S A% A SN AR vXE AvE 46
X2 (54.90) Deviation from Reference Blend 1) é‘l— i] :H)_\_}_‘_?__ Table 33’4— Z_zl—l;]_. EgE_E_ quadratic E_Ei_’_]ol,
Fig. 2. Response surface and trace plot for the effect of AT FAT ol EMAE linear A o] A E QT prob-
Bokbunja juice (A), oil (B), and vinegar (C) on viscosity e
of salad dressing added with Bokbunja juice. ability= 2+2} 0.0141, <0.0001, 0.00013} 0.0141=2 =4 2] &
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Fig. 3. Response surface and trace plot for the effect of
Bokbunja juice (A), oil (B), and vinegar (C) on lightness
of salad dressing added with Bokbunja juice.
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Fig. 4. Response surface and trace plot for the effect of
Bokbunja juice (A), oil (B), and vinegar (C) on redness of
salad dressing added with Bokbunja juice.
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Fig. 5. Response surface and trace plot for the effect of
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of salad dressing added with Bokbunja juice.
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Table 4. Optimum constraint values of the formulation
phase using analytical methods in the object goal

Numerical Graphical
Constraints name Goal optimization optimization
solution solution
Bokbunja juice (g) maximum 36.02 36.00
Oil (g) in range 26.48 26.44
Vinegar (g) in range 12.00 12.06
Viscosity in range 724.64 723.44
L maximum 26.01 26.01
a in range 17.60 17.62
b in range 5.70 5.71
Emulsion stability maximum 48.68 48.73
Color maximum 6.11 6.11
Smell maximum 6.18 6.17
Taste maximum 6.20 6.20
Overall acceptance maximum 6.67 6.67
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Fig. 11. Three-dimensional plot of common area for the op—
timization mixture.
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