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Dry Multiple Fractionation of Palm OilDry Multiple Fractionation of Palm Oil

Palm Oil

I.V. 51I.V. 51––5353

Super Stearin

I.V. 17I.V. 17––2121

Soft Stearin

I.V. 40I.V. 40––4242

Hard Stearin

I.V. 32I.V. 32––3636

Olein

I.V. 57I.V. 57––5959

"Oleins"

Soft PMF

I.V. 42I.V. 42––4848

Super Olein

I.V. 64I.V. 64––6666

Hard PMF

I.V. 32I.V. 32––3636

Top Olein

I.V. 70I.V. 70––7272

1st Stage1st Stage 2nd Stage2nd Stage 3rd Stage3rd Stage

recycling



Solid Fat Content of Palm Oil Fractions 
by NMR

Solid Fat Content of Palm Oil Fractions 
by NMR

O
lein

O
lein

Palm
 O

il

Palm
 O

il S
oft P

M
F

S
oft P

M
F

Soft Stearin

Soft Stearin

Hard Stearin

Hard Stearin

00
00 55 1010 1515 2020 2525 3030

Temperature ºCTemperature ºC
3535 4040 4545 5050 5555 6060

1010

2020

3030

4040

5050

6060

7070

8080

9090

100100

S
F

C
 (

%
)

S
F

C
 (

%
)

H
ard P

M
F

H
ard P

M
F

S
uper S

tearin

S
uper S

tearin

E. Deffense 
Lipid Technology

(1995)

E. Deffense 
Lipid Technology

(1995)



J. Hasman "Trans Suppression in Hydrogenated Oils," Inform 6 1206 (1995)

� Low temperatures, high pressures, high catalyst con centration produce 
about 50% less trans than normal

� High pressures and catalyst concentration are deter rents to commercial use
� Work about 10 years ahead of its time

King, et. al. "Hydrogenation of Soybean Oil in Mixtures of Super C ritical Carbon 
Dioxide and Hydrogen," JAOCS, 78 107–113 (2001)

List, et. al. "Hydrogenation of Soybean Oil: Effect of Pressure o n Selectivity,"
JAOCS 77 311–314 (2000)

� Trans suppression up to 80% — slow reaction rates at low t emperatures 
and high pressures (i.e. 120ºC, 250–500 lbs.)

� Studies strongly suggest that a window exists where  pressure and temperature 
can be used to make a selective reaction rather tha n non-selective

Warner, et. al. "Electrochemical Hydrogenation of Soybean Oil," JAOCS 77 (2000)

� Shows promise in laboratory studies
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Trans and Saturate Formation:
Effect of Catalyst

Trans and Saturate Formation:
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Ariaansz and Okonek, World Conference Proceedings (1998)Ariaansz and Okonek, World Conference Proceedings (1998)
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Commercial Solutions for Trans ReductionCommercial Solutions for Trans Reduction

Company Solutions

A Naturally stable oils, lauric / palm fats, blends,  
interesterified (chemical / enzymatic)

B Low trans / low saturate baking shortenings, 
cocoa butter replacers, palm- / palm-kernel based

C Low trans, reduced saturate baking shortenings, 
low linolenic soybean, canola oil

D Zero trans liquid oils, low trans / low saturate 
baking shortenings

E Palm-based baking shortenings, palm-based 
frying fats, low trans coating fats

F Palm-based structural fats for spreads / baking 
shortenings, fractionation / interesterification
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