Kor. J. Microbiol. Biotechnol.
Vol. 32, No. 4, 317-321 (2004)

SHSTHEAH 23t oje
so0/Y - yFe -
SHNSHD AEMHTER, A

ZXIdo| eMMEIER =& = FH§
MR YN - SR Y

MEAT A, 'HROE AR, X FFSNFE

Optimization of Extraction Conditions of Antioxidants from Sporophyll of Undaria pinnatifida by
Response Surface Methodology. Yoo, Mi-Young, Kyoung-Hwan Kim, Jae-Woo Lee!, Sang-Kwon Kim?,
and Ji-Young Yang*. Division of Food science & Biotechnology, Pukyong National University, Busan 608-737,
Korea, Institute of Seafood Science, Pukyong National University, Busan 608-737, Korea, 1Department of Food
Preparation, Changwon College, Changwon 741-771, Geongnam, *Chung-Ho Sea Food Co., Ltd, Kijang-gun,
Busan 619-900, Korea — We selected a solvent for producing antioxidants from sporophyll of Undaria pinnat-
ifida. Optimum extraction condition for antioxidant ability(Y) of sporophyll of U. pinnatifida was investigated
using response surface methodology(RSM). A compound central design was used with variables (X, )temper-
ature(°C) (3.4; 20; 60; 100; 116.6); (X2)pH(1.8; 3; 6; 9; 10.2) and (X3)treatment time(min) (1.7; 10; 30; 50;
58.3). Antioxidant activities were increased with decreasing pH and increasing temperature. The optimal
extraction conditions for antioxidant ability(Y) of sporophyll of U. pinnatifida were found to be temperature
51.55°C, pH 4.2 and treatment time 28.2 min. Among the variables tested, pH showed greater significant fac-
tor in extraction of antioxidants from sporophyll of U. pinnatifida.
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Fig. 1. Effect of solvents on extraction of antioxidants from
sporophyll of U. pinnatifida.
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Table 1. Coded levels of independent variables for extraction of
antioxidants from sporophyll of U. pinnatifida.

Symbol Independent Levels
variables -1414 -1 0 1 1414
X Temperature(°C)  3.44 20 60 100 116.56
X pH 1.76 3 6 9 1024
X; Time(min) 1.7 10 30 50 58.28

Table 2. Central composite design and response of the dependent
variable for extraction of antioxidants from sporophyll of U.
pinnatifida.

Independent Response
Run No.

X X, X3 Y(%)
1 -0 0 0 80.5
2 o 0 0 86.0
3 0 -a 0 78.7
4 0 0 - 73.0
5 0 0 86.2
6 0 0 o 68.5
7 -1 -1 -1 80.6
8 -1 -1 1 80.7
9 -1 1 -1 82.2
10 -1 | 1 85.1
11 1 -1 -1 89.6
12 1 -1 1 80.8
13 1 1 -1 84.5
14 1 I 1 87.0
15 0 0 0 90.7
16 0 0 0 88.2
17 0 0 0 88.5
18 0 0 0 88.7

Table 3. Response surface model for extraction of antioxidants
from sporophyll of U. pinnatifida.

Quadratic polynomial equation R?

Y =47.038491 + 0.522637X,
+14.272673X,+0.105395X;
~0.003698X % — 1.820269X,°
—0.002025X3% - 0.004583X,X,
- 0.002219X,X; + 0.046250X,X+

Response p value

Antioxidant

.. 0.9812 0.0001
activity
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Fig. 2. Response surface plot for extraction conditions on pH,
time, and temperature in extraction of antioxidants from
sporophyll of U. pinnatifida. Time and pH(A), time and tem-
perature(B), and temperature and pH(C).



320 Yoo etal

=, pH, He|r7he 2313 24} 3T Alo) st R} A
#FHEA7F(lack of fiy& £AKE A= Table 32 It
nle xapdef spaksl Aol ok R¥= 09812, Fol4E
a=0.010°1A 717Z+2] 5.918.c} & 7kl 46.3022, p-value
kel 0.000100A F2jAdo] QA= o, FHpe x5,
pH, Ae|AzF 5] Wsjel] w2 v]o Ex)je] Ak} B
(Y)oll o8t vh-8-3 3] 7 4] Y=47.038491+0.522637X+
14.272673X,+0.105395X5—0.003698X ,2-1.820269X,2—
0.002025X7-0.004583X,X7-0.002219X  X5+0.046250X ,X 3 2
yehdc} AgEA7Z2EP>0.1p1 deiME B A 224
o] A7} F ¥ Ve eH, 12182 p<0.01eA] -
sl om 2218} =3 p<0.0158FolA Fe)slgdont, W
AE7) IR gleiM= 9} pHite] MSE Tl &
oJAde] ol AR vielydet AgA Fe) uleir g £
2443 e] kst Exbe] HA 2712 &% 51.55°C, pH 4.2
T XEAIZE 282800 1A w8 dHAbERsS el
%At

&= Stids 7 giisl a0l o|Xls gE

oje] x| shakslaell S viXE F S¥HS
3708 ARRAE IR fs8) vhA) o2 g wae
zero levebll i& AEE 331 2|25 =438 A9 Fig.
29} ke, pHe} 2] A] 7 (treatment time)ol] THEF ¥REF
-2 Fig. 22} (A} 28I}, pH7} 4~61}o]ellx] 2| A)7ko)
SV ks A S ) e AL g
et pH7} vlel S e A gats) Bap) F43)
Fo=r AL o F gdE ol s s Hole B
o] fAMel A R o} Tl ol M= ks &
IE vepA] Xz WM E Bedd EAdS
o sllvk

o>

Table 4. Regression coefficients of the second-order polynomial
model for the response variable.

Factors Coefficients
Constant 47.038491
T 0.522637**
pH 14.272673%*
t 0.105395
(T)? -0.003698**
(pH)* -1.820269*
? -0.002025
T x pH 0.046250%*
Txt -0.002219
pH x t 0.046250
R’ 0.9812
F 46.30
Probability of F p<0.0001

Factor : T=temperature(°C); t=time(min).
#p<0.001 **p<0.01
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