J Korean Soc Food Sci Nutr
40(7), 975~980(2011)

H2EHEAME0| 2|8t 1-Palmitoyl-2-Oleoyl-3-Oleoyl Glyceroln}
1-Palmitoyl-2-Oleoyl-3-Palmitoyl Glycerol@| OIME 24 22X x[X 35}

Optimization of Acetone—Fractionation for 1-Palmitoyl-2-0Oleoyl-3-0Oleoyl
Glycerol and 1-Palmitoyl-2-Oleoyl-3-Palmitoyl Glycerol
by Response Surface Methodology

Jung-Ah Shin, Min-Hye Sung, Sun Mo Lee, Jeoung—-Mae Son,
Jeung-Hee Lee, Soon-Taek Hong, and Ki-Teak Lee'

Dept. of Food Science and Technology, Chungnam National University, Daejeon 305-764, Korea

Abstract

3321 F o ok3) 81 3] %)
DOL: 10.3746/jk{n.2011.40.7.975

1-Palmitoyl-2-oleoyl-3-oleoyl glycerol (POO) and 1-palmitoyl-2-oleoyl-3-palmitoyl glycerol (POP) were
enriched from palm stearin using an acetone fractionation process. Response surface methodology was employed
to optimize the purity of POO (Y1, %) and POP (Y3, %) along with POO+POP content (Y3, g) based on independent
variables such as fractionation temperature (Xi, 25, 30, and 35°C) and the ratio of palm stearin to acetone (Xs,
1:3, 1:6 and 1:9, w/v). Fractionation conditions were optimized to maximize Y1, Ys, and Y3, in which fractionation
temperature was 29.3°C with a 1:5.7 acetone ratio. With such parameters, 60.9% of POP and 23.8% of POO
purity were expected with a 75% yield (3.0 g) of POO and POP.
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Table 1. Code and experimental conditions of independent
variables for the central composite design

Coded-variable levels

Independent variables Symbol 3 0 1

Fractionation Xy 25 30 35
temperature (°C)

Acetone ratio to Xs 3 6 9

palm stearin (v/w)
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Table 2. A two-factor and three-level central composition face design arrangements and the observed response levels

Response levels

Experiment Independent variables” POP purity (Y, %) POO purity (Ys, %) POO-+POP content” (Y3, g)
No. X; (°C) X, (ratio) Observed Error® Observed Error Observed Error
1 25 3 58.29+0.06" 0.158 24.27x£0.81 0.467 2.824+0.09 0.174
2 35 3 56.77+£0.57 0.485 21.03+£1.04 0.225 3.22+0.13 1.039
3 25 9 59.73+1.36 0.063 23.27+0.01 0.078 2.97+0.00 0.660
4 35 9 52.16+£1.41 0.580 17.71£0.36 0.320 3.56+0.05 0.205
5 25 6 59.90+0.17 0.221 22.86+1.35 0.388 2.9340.03 0.486
6 35 6 57.29+0.97 1.065 19.18£0.04 0.095 3.53+0.09 1.244
7 30 3 60.50+1.24 0.327 22.87£0.24 0.691 3.01+0.07 1.213
8 30 9 59.20+0.83 0.517 22.35+0.93 0.399 3.16+0.01 0.454
9 30 6 60.79*+1.2 0.140 22.26+0.42 0.166 3.10+0.04 0.768
10 30 6 59.66 £0.54 0.985 22.89+£0.54 0.459 3.13+£0.02 0.010

‘”Xlzfractionation temperature (°C); Xy=ratio of palm stearin to acetone.
YPOO+POP content (g) in which POO+POP was obtained from initial amount (4 g) of palm stearin.

Y Absolute prediction error=| observed — predicted .
YResults are means of duplicates = standard deviation.
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Table 3. Estimated coefficients (8) and significance (p-value) of the second-order polynominals

Variables” POP purity (Y1, %) POO purity (Ys, %) POO+POP content” (Y3, g)

Coefficient (B) p-value Coefficient (B) p-value Coefficient () p-value
Intercept 60.6446 <0.0001 22.4261 <0.0001 78.2940 <0.0001
X -1.9508 0.0057" -2.0792 0.0010" 6.6273 0.0002"
X3 -0.7450 0.1089 -0.8075 0.0291" 2.7033 0.0051"
X -2.4743 0.0131° -1.2621 0.0315 1.9932 0.0623
X -1.2218 0.1033 0.3279 0.4467 -1.5436 0.1180
XXy -1.5125 0.0270" -0.5800 0.1226 1.1992 0.1135

})X1=fractionation temperature (°C); Xo=ratio of palm stearin to acetone (w/v).
YPO0O+POP content (g) in which POO+POP was obtained from initial amount (4 g) of palm stearin.
“Independent variable (X,) significantly affects the dependent variable (Y,) because p-value is less than 0.05.

Table 4. Polynomial equation calculated by response surface methodology program on POP purity, POO purity and POO+POP
content

Responses Polynomial equations Lack of fit R? p-value
POP purity (Y1, %) Y1=60.6446 — 1.9508X1 —0.745X, — 2.4743X,” — 1.2218X5” —~ 1.5125X; X" 0.551 0.947 0.012
POO purity (Ys, %) Y= 22,4261 — 2.0792X; — 0.8075X, — 1.2621X,”+0.3279X,” — 0.58X1 X2 0462 0961 0.006
POO+POP content (Ys, g)? Y3=78.294+6.6273X; +2.7033X5+1.9932X,% — 1.5436X* + 1.1992X, Xo 0292 0983 0.001

YX,=fractionation temperature (°C); Xz=ratio of palm stearin to acetone.
PPO0O+POP content (g) in which POO+POP was obtained from initial amount (4 g) of palm stearin.
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Fig. 1. Prediction plots for A, POP purity; B, POO purity; ®, POO+POP content (%) during acetone fractionation affected
by fractionation temperature and acetone ratio.
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