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Fig. 1  Adsorptive removal efficiency of different
adsorbents on 3-MCPD esters in palm oil
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Fig. 2 Adsorptive removal efficiency of different
acid-base modified wood-AC on 3-MCPD esters
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Table 2  Response surface experiment results

SLG A B c /%
1 -1 0 -1 60. 43
2 0 -1 1 66. 05
3 0 0 0 70. 38
4 0 0 0 70. 22
5 0 1 1 68. 68
6 1 0 -1 65. 13
7 1 -1 0 65.23
8 0 1 -1 65.42
9 -1 1 0 64. 66
10 1 0 1 69.97
11 0 -1 -1 60. 16
12 0 0 0 69. 34
13 0 0 0 70. 96
14 1 1 0 71.34
15 -1 0 1 66.73
16 -1 -1 0 64. 56
17 0 0 0 70. 35

k3 FE»H

Table 3  Analysis of variance

K| PIOrm AW B FE PH
iRl 193. 86 9 21.54 66.97 <0.000 1
A 29.22 1 20.22  90.86 <0.000 1
B 24.85 1 24.85 77.27 <0.000 1
c 51.46 1 51.46 160.01 <0.000 1
AB 9.03 1 9.03 28.08 0.001 1
AC 0.53 1 0.53  1.66 0.2389
BC 1.73 1 1.73 538 0.0535
A? 11.57 1 11.57 35.97  0.000 5
B’ 19.37 1 19.37  60.24  0.000 1
c* 38.59 1 38.59 120.00 <0.000 1
B 2: 2.25 7 0.32
JAUI 0.89 3 0.23  0.87 0.5252
afi iR 1.36 4 0.34
SR 196. 11 16
R? 0.9885 R,’> 0.9738
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Adsorptive removal efficiency of 3-MCPD esters from palm oil

by acid-base modified wood-activated carbon

HOU Jie'*,JT Junmin',SUN Shangde'*
1. College of Food Science and Technology ,Henan University of Technology ,Zhengzhou 450001, China
2. Food Laboratory of Zhongyuan ,Luohe 462300, China

Abstract: The adsorptive removal effects of four adsorbents ( wood-activated carbon powder, coconut shell-
activated carbon powder, coal-activated carbon powder, and multi-walled carbon nanotubes) on 3-monochloropro-
pane-1,2-diol (3-MCPD) esters were probed using refined palm oil as the research object. And acid-base modifi-
cation was carried out on the optimum adsorbent to investigate the effects of adsorbent addition amount, adsorption
time, and adsorption temperature on the adsorptive removal efficiency of 3-MCPD esters in palm oil. The results
showed that the removal efficiency of 3-MCPD esters was as follows: wood-activated carbon powder >multi-walled
carbon nanotubes>coconut shell-activated carbon powder >coal-activated carbon powder, but the overall removal
effects were poor. The adsorption performance of the wood-activated carbon powder modified with 4 mol/L H,PO,
was improved. Under the optimal adsorption conditions of 5. 85% addition, 47 min, and 103 °C, the removal effi-
ciency of 3-MCPD esters from palm oil could reach 71. 82%. Wood-activated carbon modified by H,PO, could be
an effective strategy for the removal of 3-MCPD esters from edible oil.

Key words : wood-activated carbon ;acid-base modification ; palm oil ;3-MCPD ester ; adsorptive removal
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properties of 50%DAG, 90%DAG were studied. The results showed that the viscosity, density, acid value (AV)
and peroxide value ( POV) of 50%DAG, 90%DAG and LML structured lipids were consistent with soybean oil,
and the aniside value (AnV) of the three lipids were all higher than that of soybean oil. In addition, the triglyceride
composition and fatty acid composition of the three oil in the experiments were only different because of the structure
change and the middle chain fatty acids. Both the —OH in 50%DAG and 90%DAG, and the medium chain fatty
acids in LML structured lipids would decrease the initial weight loss temperature, and the melting curves of the
50%DAG and 90%DAG would have a large temperature span. The differences of 50% DAG, 90%DAG and LML

", 1400~ 1100 cm™" and 722 ¢cm™' were caused by structural change. After continuous

structured lipids in 3470 cm”™
frying at high temperature, the acid value, peroxide value, chroma, moisture content, anisidine value of 50%
DAG, 90%DAG and LML structure lipids and the texture of potatoes after frying with different fats did not change
significantly. The AV, POV, chroma, moisture content, AnV and glyceride composition of 50% DAG, 90% DAG
and LML structured lipids, and the texture properties of potato chips after high-temperature continuous frying dem-
onstrated good stability. In summary, 50%DAG, 90%DAG, and LML structured lipids maintained good stability
during high-temperature continuous frying, meeting the national frying oil standards, and could be used as daily
frying oil.

Key words : functional oil ; diacylglycerol ; LML structured lipids ; thermodynamic property ; frying application property
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