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Optimization of Beverage Preparation from Schizandra chinensis
Baillon by Response Surface Methodlogy

Kyoo-Chan Kang, Jae-Han Park, Sang-Bong Baek, Hong-Seung Jhin* and Kyu-Soon Rhee
Haitai Confectionery Co. Food Research Institute, *Haitai Beverage Co.

Abstract

To develop the beverage from Schizandra chinensis Baillon, extraction condition was optimized, using
the fractional factorial design with 3 variables and 3 levels, by a RSM computer program. The optimum
extraction time, extraction temperature and alcohol concentration levels were 3 hrs, 80~85C and
0%(water) for a desired yield, color and non-volatile organic acid. And to obtain the optimum recipe,
amounts of extract, sugar and citric acid were optimized, using the fractional factorial design with
3 variables and 3 levels, by a RSM program. The optimum extract, sugar and citric acid levels were
4%, 9.6% and 0.06%, respectively, for a disired flavor and overall acceptance.
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Table 1. The fractional factorial design by RSM com-
puter program for optimization of extraction condition
of omija

Treatment Extraction  Extraction Alcohol

number time (hr) temperature(C) concentration(%)
1 10 (=1 50.0 (- 1) 450 ( 0)
2 30 (C D 50.0 (= 1) 450 ( 0)
3 10 (- 1) 900 ( D 450 ( 0)
4 30 C D 9.0 ( D 450 ( 0)
5 10 (-1 700 (0 0(-1
6 30 ( 1 700 ¢ 0) 0(-D
7 1.0 (=D 700 (O 90.0 ( 1)
8 30C 1 700 ( 0) 900 ( 1)
9 20 ( 0) 500 (-1 0 (-1
10 20 (0 900 ( 1 0 (-1
11 20 C 0) 500 (- 1) 9.0 ( 1
12 20 ( 0) 900 ( 1) 900 ( 1)
13 20 ( 0 700 ( 0) 450 ( 0)
14 20 ( 0 700 ( O 450 ( 0)
15 20 ( 0 700 (O 450 ( 0)
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Table 2. Normal composition and increment of omija
beverage formular

. Composition Increment
Ingredient

(%) (%)
Extract(6.5°Bx, 3.29% w/w) 4 +1.0
Sugar 9.5 +05
Citric acid 0.07 +0.01
Vitamin C 0.1 —
Punfled water rest -
T()tdl 100

Table 3. The fractional factorial design by RSM com-
puter program for the ingredient optimization of omija
beverage

Treatment Extract Sugar Citric acid

number (%) (%) (%)
1 30 (—-1) 9.0 (—1) 007 ( 0
2 50 ( 1) 90 (—1) 007 ( 0)
3 30 (-1 100 ( 1) 007 ( 0)
4 50 ( 1) 100 ( 1) 007 ( O
5 30 (—=1) 95 ( 0) 0.06 (—1)
6 50 ( 1) 95 ( 0) 006 (-1
7 30 (-1 95 ( O 008 ( 1)
8 50 ( 1 95 ( O 008 ( 1)
9 40 ( 0) 95 (-1) 0.06 (—1)
10 40 ( 0) 100 ( 1) 006 (—1)
11 40 ( O 90 (-1 008 ( 1)
12 40 ( 0 100 (1) 008 ( 1)
13 40 ( 0) 95 ( 0 007 ( 0)
14 40 ( 0 95 ( O 007 ( 0
15 40 ( 0) 95 ( O 007 ( 0)
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Table 4. Yield, color and non-volatile organic acid of extracts prepared with omija for optimization of extraction

condition by RSM program

Treatment Ext. Ext. Alcohol Yield Color(0O.D Non-volatile
number time(hr) Temp.(C) Conc.(%) (%) at 520 nm) organic acid(mg/g)
1 1.0 50.0 45.0 25.30 0.59 92.26
2 3.0 50.0 45.0 40.58 1.09 127.28
3 10 90.0 45.0 34.27 0.84 111.11
4 30 90.0 45.0 49.36 1.16 136.27
5 1.0 70.0 0 29.51 0.64 101.30
6 3.0 70.0 0 41.34 1.16 131.18
7 1.0 70.0 90.0 21.20 0.60 90.82
8 3.0 70.0 90.0 30.25 0.94 110.20
9 2.0 50.0 0 30.82 091 120.46
10 2.0 90.0 0 11.28 0.99 130.37
11 20 50.0 90.0 22.52 0.62 89.93
12 20 90.0 90.0 26.30 0.69 92.83
13 20 70.0 45.0 39.25 1.10 128.19
14 2.0 70.0 45.0 39.22 1.11 127.50
15 2.0 70.0 45.0 39.23 1.10 127.98
Table 5. Taylor second equations calculated by RSM  s57} yold £ 2 Fidn: Folxle 7& o 4 9
program wejd] FEEY AL J|Fes ¥ FELEE 70T
Response Taylor second equation Acrgl Ao B eyl w§ Fig 3 uigd #7)
Yield Y,=39.233+ 6.406X, + 4.249X,— 5.835K, 17l WAE vehd 2902 Fig 2¢l4 Ehd 22

(%) —1.255X,>—0.6X,* — 7.403,>— 0.048
X1(X2) —0.695X,(X3) — 2.17Xx(X3)

Y,=1.103+0.211X; +0.06X,—0.107X;—
0.077X,%—0.108X,? — 0.19X32— 0.043
X1(X2) —0.048X,(X3) — 0.002X5(X3)

Y;—127.89+ 13.68X, +5.081X,— 12.441
X3—5.591X,2—5.569X,* — 13.924X,?
—2.465X,(X;) — 2.625X,(X3) — 1.752
XoXs)

Xi=Extraction time(hr), X;=Extraction temperature(C),

X3=Alcohol concentration(%)

First order, second order and interaction effects of these

Y;, Y. equations were statiscally significant at 1% level

and Y, equation was statiscally significant at 5% level
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Fig. 1. Effect of extraction time, extraction temprature and alcohol concentration on yield of extract
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Fig. 2. Effect of extraction time, extraction temperature and alcohol concentration on color of extract

Fig. 3. Effect of extraction time, extraction temperature and alcohol concentration on non-volatile organic acid of

extract
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Table 6. Sensory quality of omija beverages for the ing-
redients optimization of RSM program

Treatment Extract Sugar Citric acid Flavor Overall
number (%) (%) (%) acceptance
1 30 9.0 0.07 55 53
2 5.0 9.0 0.07 6.0 6.2
3 3.0 10.0 0.07 5.8 58
4 5.0 10.0 0.07 6.0 55
5 3.0 95 0.06 6.2 6.3
6 5.0 9.5 0.06 6.3 6.8
7 3.0 9.5 0.08 6.0 6.0
8 5.0 9.5 0.08 6.0 6.3
9 4.0 9.0 0.06 6.1 6.2
10 4.0 10.0 0.06 6.3 6.2
11 4.0 9.0 0.08 6.2 6.3
12 4.0 10.0 0.08 6.2 7.0
13 4.0 9.5 0.07 6.6 6.8
14 4.0 9.5 0.07 6.5 6.8
15 40 95 0.07 6.6 6.8
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Table 7. Taylor second order equation calculated by
RSM program

Response  Taylor second order equation
Flavor Y,=6.567+0.1X; +0.063X, — 0.062X;3 - 0.408
X12 - 0333X22 - 0033X32 - OO75X1(Xz)
~ 0.025X(X3) — 0.05X,(Xs)
Overall Y,;=6.8+0.175X; + 0.063X, + 0.013X;—0.588
acceptance X:2—0.513X2+0.137X5°—~ 0.3X,(X) — 0.05

X;(X3)+0.175X,(X3)

Xy =Extract(%), Xo=Sugar(%), X3=Citric acid(%)
First order, second order and interaction effects of Y;
equation was statistically significant at 5% level

Table 8. Analytical data and sensory quality of omija
beverage

Sugar concentration 9.9°Bx
Acidity 0.20% w/w
pH 293
Color L 94.72

a +5.81

b +6.46
Flavor 69
Overall acceptance 7.0
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