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Abstract

The adsorption coefficient (K) of a solute between a solid phase and a solvent phase were

studied in the solid-liquid extraction which is defined by the solid-liquid equilibrium condition.
The most efficiency of the oil extraction using organic solvent from rice bran milled, corn

meal, soybean meal, fish meal, young and mom feed pig was found in petroleum ether more than
hexane. The total oil content (% dry weight) which extracted and calculated via the adsorption
coefficient (petroleum ether as solvent) of rice bran, corn meal, soybean meal, fish meal, young
and mom feed pig were 16.984% (K=3.32), 11.091% (K=2.12), 7.718% (K=1.11), 5.813%
(K=2.80), 7.290% (K=1.28) and 14.816% (K=1.79), respectively. Fatty acid profiles of the oil
extracted was done by gas chromatography shown saturated fatty acid (C12:0, C14:0, C16:0,
C18:0, C20:0 and C22:0) and unsaturated fatty acid (C18:1 and C18:2). The oil quality studied in
term acid value (AV), iodine value (IV), saponification number (SN) and peroxide value (PV).
The AV, IV, SN and PV data of oil extracted from rice bran milled shown 45.22, 74.05, 175.42
and 9.80, respectively 29.31, 85.72, 172.53 and 9.30 for corn meal, 6.73, 70.57, 192.56 and 7.79
for soybean meal, 5.23, 73.98, 161.46 and 8.72 for fish meal, 35.67, 75.81, 172.52 and 8.52 for
young feed pig and 38.33, 80.63, 167.69 and 7.45 for mom feed pig. From the result, the

adsorption coefficient (K) is a new technique for oil extraction in high efficiency.

Key words: solid-liquid extraction, Adsorption coefficient, oil content
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3) Amlosoon lad (peroxide value ; PV) (UTeN, 2529)
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Acetic acid CH,COOH Lab-Scan Thailand
Chloroform CHCI, VWR England
Ethyl Acetate CH,COOC,H; Lab-Scan Thailand
Heptadecanoic acid C,,H,,0, Sigma-aldrich Germany
Hydrochloric acid HCI Merck Germany
lodine mono-chloride ICl1 Panreac Barcelona
n-Hexane CH, Lab-Scan Thailand
Petroleum ether = Merck Germany
Phenolphthalein A @ Merck U.S.A.
Potassium hydroxide KOH Merck Germany
Potassium iodide KI J.T Baker U.S.A.
Silica gel 60 GF,,, - Merck Germany
Sodium thiosulphate Na,S,0,5H,0 Ajax Australia
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in3eaiie- gunsal VIHNANER 1oz 3U Uszna
3BT aneTion 4 Al Mettler foledo 314 AB204 Switzerland
(Analytical balance)

RTGRRITELAT Gallen Kamp §1 A050714 UK.
(Hot air oven)

Touch Mixer Fisher Scientific 31 232 US.A.
m‘%aﬁﬂmﬁaﬂﬂﬁuum HITACHI 3u U= 1100 Japan
(UV — VIS spectrophotometer)

Gas chromatography Agilent Technologies ‘i' U 7890A US.A.
m’%mﬂum‘%mmmﬁaqn Lab quip 'éu 1000 England
(Centrifuge)

Taaﬂmmsﬁu Duran Germany
(Desiccator)

wi30e A Zou Fisher Scientific US.A

(Hot plate and stirrer)
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2) msmﬂ%mmﬁﬁu%&wmh5’61@911191:121’3% Soxhlet Extraction Apparatus
(Manirakiza et al., 2001)
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MstAseNEIsazae Mobile phase

NALIBNADSFIAG 5 UAadanT 1IN 45 UaaanT LazNIADLEAIN 1 Naaans

a d : v v a
4) mywmnzamfBinanhiunsmualamaiia UV-Spectrophotometer
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1. 19383 stock standard
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9
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1 QJ 1 90’ v
ﬁ%?‘i’)NﬂWﬂﬁﬂﬂﬂSuLLﬁ\‘] (Absorbance; Abs.) N1 mmmmﬁ'm?ummmﬁazmﬂmmgmumu

(ppm)

~ ~ = Y Y
A1319N 1 NITIANTYY stock standard NAINMVNUUAN 9

Tube no. Stock standard (ml) Sovent (ml) Concentration of oil (ppm)
1. 0.00 10.00 0.00
2. 1.50 8.50 30.00
3. 3.00 7.00 60.00
4. 4.50 5.50 90.00
5. 6.00 4.00 120.00

6. 7.50 2.50 150.00
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Fatty acids methyl ester Carbon No. Area(pA*s) %Fatty acids
Palmitic acid methyl ester C16:0 61.920 23.954
Stearic acid methyl ester C18:0 6.258 2.421
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Linoleic acid methyl ester C18:2 45.936 17.771
Behenic acid methyl ester C22:0 45.848 17.737
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Total unsaturated fatty acids = 55.888
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Fatty acids methyl ester Carbon No. Area(pA*s) %Fatty acids
Palmitic acid methyl ester C16:0 4.018 7.779
Stearic acid methyl ester C18:0 7.407 14.339
Oleic acid methyl ester C18:1 6.691 12.953
Linoleic acid methyl ester C18:2 4.050 7.840
Behenic acid methyl ester C22:0 29.489 57.088
Total area and total % FA 51.655 100.000
Total saturated fatty acids T 79.206
Total unsaturated fatty acids 5 20.793
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Fatty acids methyl ester Carbon No. Area(pA*s) %Fatty acids
Myristic acid methyl ester C14:0 14.077 2.727
Palmitic acid methyl ester C16:0 105.698 20.474
Stearic acid methyl ester C18:0 47.717 9.243
Oleic acid methyl ester C18:1 201.246 38.985
Linoleic acid methyl ester C18:2 131.227 25.419
Behenic acid methyl ester C22:0 16.275 3.152
Total area and total % FA 516.258 100.000
Total saturated fatty acids - 35.596
Total unsaturated fatty acids ¥ 64.404
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Fatty acids methyl ester Carbon No. Area(pA*s) %Fatty acids
Stearic acid methyl ester (C18:0) 3.737 6.730
Arachidic acid methyl ester (C20:0) 4.685 8.437
Behenic acid methyl ester (C22:0) 47.107 84.833
Total area and total %FA 55.529 100.000
Total saturated fatty acids = 100.000
Total unsaturated fatty acids = 0.000
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Fatty acids methyl ester Carbon No. Area(pA¥*s) %Fatty acids
Lauric acid methyl ester C12:0 5.646 2.349
Myristic acid methyl ester C14:0 3.537 1.472
Palmitic acid methyl ester Cl6:0 75.369 31.358
Stearic acid methyl ester C18:0 15.666 6.518
Oleic acid methyl ester C18:1 89.513 37.242
Linoleic acid methyl ester C18:2 11.072 4.606
Behenic acid methyl ester C22:0 39.550 16.455
Total area and total %FA 240.353 100.000
Total saturated fatty acids - 58.152
Total unsaturated fatty acids - 41.848
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