
Developments in Oils Developments in Oils 
for Commercial Fryingfor Commercial Frying

ByBy
J. Barry RossellJ. Barry Rossell



Outline
• Oil in Foods
• Objectives in developing new frying 

oils
• Problems in developing new frying 

oils
• Oils reviewed

– HOSUN
– NuSun
– Goodfry
– Palm Olein
– Natreon

• Conclusions



Oil Absorption
% Absorption

Frozen Chips 5
Fresh Chips 10
Battered Food (e.g. fish) 15
Battered and Breaded Food                  15-20
Potato crisps 35-40
Doughnuts 15-20

The oil you fry becomes part of the food you fry



Objectives
OILS MUST:

– Perform Well During Frying
– Give Good Fried Flavour development
– Be Resistance to Oxidation

• Flavour Stability During Production and Storage

– Have Acceptable Overall Cost
– Have Good Nutritional Image

- Low Sat and Trans acids

– Be None GMO



Sunday Times –21st December 2003…”by Jan. 
2006 food and drink will by [USA] law have to 

flag up … the amount of trans fats so that 
shoppers can avoid them”



Problems
• Foam Formation
• Viscosity Increase

– Increases oil pick-up, and thus cost
• Colour Darkening
• Flavour Deterioration 
• Oxidation

– Metals in food, esp.16.5 mg/Kg Iron in breadcrumbs
• Minimise Waste Oil Discard



Metals in Oil



Oils based on Sunflower



HOSUN

Regular
Sunflower

Hydrog.
Sun Oil

High 
Oleic
(HOSUN)

Iodine Value 110-143 Ca. 110
25 Max
7
6
76
10
Ca.20

78-89
Slip M.Pt. ºC -18 to -16 Liquid
C16 5-8 3-4
C18:0 3-6.5 3-6
C18:1 14-40 77-91
C18:2 50-57 2-12
trans < 4.0 < 4.0



Evaluations
• Regular Sunflowerseed Oil

– low resistance to oxidation, 
– flavour deterioration
– Free from trans & GMO

• Hydrog. Sunflowerseed Oil
– no longer has good nutritional image (High Trans)

• HOSUN
– Better resistance to oxidation,
– Free from both trans & GMO
– Fair nutritional image, but zero C18:3 (important for retina)
– Does not give good Fried Food Flavour



NuSun

Regular
Sunflower

High Oleic
(HOSUN)

Mid Oleic
NuSun

Iodine Value 110-143 78-89
Liquid
3-4
3-6
77-91
2-12
< 4.0

Ca. 100
Slip M.Pt. ºC -18 to -16 Liquid
C16 6-7 }
C18:0 3-6.5 } Ca. 8
C18:1 14-40 Ca. 65
C18:2 50-57 Ca. 25
trans < 4.0 Trace



NuSun Evaluation

• Better Resistance to oxidation than Regular Sun Oil

• Free from both Trans, and  GMO

• Better Fried Food Flavour than HOSUN

• Developed 25% polar material after 30 hours frying

• Zero C18:3 gives no nutritional benefit to nervous 
system or retina



Goodfry
HOSUN + sesame and rice bran oils

Iodine Value 86
Slip M.Pt. ºC Liquid
C16 4.5
C18:0 4
C18:1 79
C18:2 12
Trans <4



Goodfry Evaluation
• Sesame and Rice bran oils add sufficient C18:2 for 

fried flavour development
• Natural antioxidants from Sesame and Rice bran 

oils stabilise blend
• High price of HOSUN is not reduced by cost of 

specially processed additives
• Poor availability of low acidity Rice bran
• Trivial amount (<0.1%) of C18:3 gives no nutritional 

benefit to nervous system or retina
• Free from both trans and GMO
• Death of inventor has inhibited further development



PALM BASED OILS



Palm Oleins

Palm Oil P.Olein P.Super 
Olein

Iodine Value 50 - 55        56 - 60        60.1- 67.5 
Slip M.Pt. ºC 33 - 40        19 - 24           13 - 17
C16 43 - 46        37 - 43           30 - 37 
C18:0 4 - 5.5          4 - 5               3 - 4
C18:1 37 - 41        40 - 45           43 – 50 
C18:2 9 - 12        10 - 13           11 - 15
Trans <4        <4                  <4



Palm Olein Evaluation

• Very good frying performance
• Better fluidity than whole oil - still sets up
• Lower Sat Acid than whole oil – but still high
• Colour darkening can be a problem
• Double fractionation gives a low yield
• 0.2-0.6%  C18:3 beneficial to retina
• Free from both trans and GMO





Rape based oils
Regular 
Rape

Hydrog. 
Rape

Natreon

Iodine 
Value

110-126

-20

4-9
52-65
17-25
6-14
<4

95.8

Slip M.Pt. 
ºC

86

25 max

7.5
81
9
2 max

Liquid

Sats 5
C18:1 73
C18:2 15
C18:3 3
Trans Ca. 20 <5
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Polar components during frying at 175



0

1

2

3

4

5

6

7

8

0 6 12 18 24 30 36 42 48 54 60 66 72 78

Duration of frying [h]

C
on

te
nt

 o
lig

om
er

 tr
ig

ly
ce

rid
es

 [g
/1

00
 g

]
Natreon partially hydrogenated rapeseed oil HO-sunflower oil Palmolein

Development of Oligomers during frying at 175C



Rape Oils  Evaluation
• Regular Rape - 6-14% C18:3 – unstable
• Hydrog. Rape - Ca. 20% Trans-unacceptable
• Natreon
• – Lower IV

– Very low trans and low Sat acid contents
– High Oleic acid content
– Best ratio of C18:2/C18:3 viz. in recommended range 4:1 to 10:1
– Sufficient C18:2 for Fried Food Flavour
– Free from GMO
– Low increase of Polar Components during frying
– Low increase in Oligomers during frying
– Can be grown in temperate zones e.g. Europe



Conclusions
• NuSun, Goodfry and Natreon appear 

superior to other oils due to:
– Dietary image (low sat, low trans)
– Freedom from GMO’s
– Good frying performance

• Natreon also has
– Lower viscosity increase
– Best ratio of C18:2/C18:3
– Less prone to colour darkening
– Can be grown in temperate zones



Fish Fryer of the Year
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