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/ - Scheme of heat and mass transfer during frying
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A Hapogrs during Frying
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Source: Pyle et al. 2003



Diagram showing three
locations of oIl In French fries
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Altexidation

. Radical

OOH* (+64 kcal/mol)

, LOO*
LOO* LOOH + L*
Termination:

LOG=E Terminator _, ~ Oxidation product



r\uromrlcltumO* dation during Frying
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Viglycerides in Used
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RRIVAnENSsation during Deep
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Start: Forming of Conjugated Fatty Acids by Protonisation

Ri- CH = CH-CH = CH- Rz (Product 1)

Ri—C*H-CH:-CH=CH - R: <—p Ri— CH 2- CH = CH - C*H - Rz (Product 2)

§

Ri- CH2- C*H-CH=CH - R2
Product 1 + Product 2 > Dimer = Cyclic compound

"—"

Start: Formingof Conjugated Fatty Acids by Autoxidation

R:- CH = CH-CH = CH- R2
- H*

Ri— C*H-CH::—CH=CH - Rz Ri—CH:2:-CH=CH-C*H - R>

Products: Aldehydes, Ketones, Acids (C8,C7), Hydrocarbons




Acid Catalysed Dimerisation of Triyglcerols
CH3- (CHp)4- CH=CH - CH- CH = CH - (CH)7-COOH (1)
i +H"
CHz - (CHp)4 - CHp- CH' - CHy - CH = CH - (CH)7-COOH  (2)

- +(D)
v
CH3 - (CH2)4 - CH2 -CH - CHZ -CH=CH - (CHZ)TCOOH

CHz- (CHy)4 - CH - CH' - CHy - CH = CH - (CH)7-COOH

H+ \
|
CHgz - (CHy)4- CH, - CH - CH, - CH = CH - (CH,)7-COOH CHz-(CHy)s P
+H*
----- etommed >
CHs- (CHyp)s- C = CH - CHy - CH = CH - (CH)7-COOH CHa-(CHy)a (CHy)-COOH
DIMER CH,
CH
-H* CH
SRS ‘
2 R4 (CHy)7- COOH



Daigrlgpeiile el rryj' g temperature
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Predomlnt g matlon of Short Chain Fatty
Acids



RiEciicalPATOlments against Radical
Route

i L)

TPresence of water in frying fats

Diluwerwith fresh oil prolonges heating
time eifirying fats
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{ : b . : -
Different oxidative stability effects of
some naturall antioxidants and AP at
ambient temperature and frying

temperature




OV ErStanility Tests

ROINOXA/GENR | Generation of

L otlog] . - Oxidation Products
Schaal Oven Test

Swift Test

(Active Oxygen Method
(AOM) )

Rancimat (Conductivity)

Oxidative Stability Index
(o)),



ESt iEmeEEilre

NheNnieerence of foediand natural food ingredients
Volatile compouinas;(short chained fatty acids, BHT)
k. N

tive measurements

Time consuming

Results depend on the instrument (not comparable)



Aaalviical Procedure of

el (40 mm diameter)

2d with 10 % water)

n an aluminium box at 170 °C

50 mg in 1 m#HF; SEC (HPLC) of dimers

OSET= 100/ PTG (%)



Effectiveness of Natural Antioxidants
on Stability of Refined vegetable Oils

(50 mg/20 g )
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Heat Stability Effects of Sterols

(OSET-Values)
Sterolfraction| OSET OSET [ Chole- |Brassica-| Campe- [ Stigma- | beta- | Db- D7- D7-
(Sample no) [(Rapeseed)|(Sunflower)[ sterol | sterol | sterol | sterol |Sitosterol[ Avena- | Stigma- | Avena-
sterol | sterol | sterol
St 833 3100 01 33 179 54 55 18 9,3 2,3
St 62,5 333 0,2 105 | 366 08 46,6 19 0,2 0,07
St3 62,5 323 0,03 0 1 14 80,1 0,6 0,7 03
St4 55,6 313 05 23 213 181 | 468 09 04 01
St 55,6 30,3 04 2,1 25,3 196 | 468 13 04 0,2
St6 52,6 294 0,6 2,2 264 178 | 476 14 04 0,2
St7 52,6 286 04 24 213 194 | 464 01 03 0,2
S8 50,0 286 04 18 26,8 207 | 455 11 04 0,2
St9 476 280 05 15 26,5 207 | 449 13 04 0,2
no Addition | 47,6 218




Conciusions

2re zife E\j\/J m egmrlerr IS C]JffJJ ating the fat
rJ r(?J Itior
| prredominates at lower

@

The theory of tw H‘ferent mechanism of fat
degradation explains the difference in effectiveness of
some antioxidants

The effectiveness of additives or heat stability of oil
should be measured by OSET and Rancimat.
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