The Japan Soci ety of Cookery Science

@

P BB ORI R T A RE VY F L OB

.+ v Effects of Soybean Lecithin on the Various Properties of Oil for Pan-frying
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(part 1) Waving Motion of Oil Surface, Deterioration of Qil, Heat Adhesion of

Protein Food and Foaming Tendency
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(Etsuji Yuki)

Effects of commercial soybean lecithin (SPC) on the various properties of oil used for pan-frying
were tested. SPC was added to a corn oil in the range of 0.25~3.0%. These oils were tested using
an apparatus designed as a model of pan—frying. SPC markedly influenced the changes in various
properties of oil during pan—frying. The following results were obtained. ’

1. Waving motion of oil surface: When corn oil was heated over 180°C in a state of thin film,
unevenness of the oil surface occurred. That is, Concavo-Convex was formed on the surface of the oil.
This phenomenon was described as “waving motion of oil surface”, and was effectivelly prevented by
the addition of SPC.

2. Deterioration of oil: When SPC was added to corn oil in the range of 0.5~1.0%, thermal
oxidative deterioration measured by peroxide or total carbonyl values was effectively prevented.
However, the presence of SPC over 1% caused a great increase of browning in heated oil.

3. Heat adhesion of protein food: When corn oil was heated over 160°C at the state of thin film,
heat adhesion of chicken meat to the pan surface occurred. But this phenomenon was effectively

prevented by the addition of SPC.

4. Foaming tendency: When SPC was added to corn oil over 1%, a remarkable foaming was

observed during the cooking of chicken meat.
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Table 1. Properties of corn oil added with SPC*
SPC added (%)
0 0.25 0.5 1.0 2.0 3.0
AV 0.08  0.39 0.51 0.73 1.14 1.67
Color (Effm=)** — — 0.002 0.004 0.007 0.001
Viscosity (cSt)*** 24.11 24.17 24.23 24.38 24.65 24.94
Surface tension (dyne/cm)**** 41.2 41.2 41.6 41.3 41.3 41.4

* Commercial soybean lecithin

**  Optical density was measured by HITACHI Spectrophotometer Model 100-10 using
n-hexane as a solvent.
*#*  Viscosity was measured by Ubbelohde Viscosimeter at 50°C.
***4%  Qurface tension was measured by Du Nouy’s surface tension apparatus at 60°C.

(3 3

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

FHERIEE Vol. 25 No.1 (1992)

0.03g Mz TEBEAL THEEECIET 5, 258
BOHEEALTELL, EBDRATVVA - SV R
BXXIZAONE G lem L)) 2~3FLXEEX, ~b
TEREDOBELRA N, BEEDOR b O%—,

CEREDOLH D DOEE, WHHRBEEDDLSL D%
+& L7,

4) BibORER

AFVVAR v DEEY 20°C e mE L, kM

5+0.05g Mz, ~BTTERLLMME VO 2EIA
T, 20MFDEEHBLIE, BOALTHE
bL, BXXZHW (2X4X1lem) 4\ v O
B, 2oEmBkis ek, BrboREEy 7 —F
Bl Lic, £0K, AT voRERET 150
~160°C ¥ CET Lo

5. HEOBEBSLVLTHEAQRE L SHHE

WIS OECES, 420nm BT 5 HEKE (EF™
&y, %k, MEBOEEESIX AV, POV BIURKR
IR =Afl (CV) Bk v HEEL i,

AV, IV, POV, mYAv F R X5 aEs Lo
AOM REE T K13 AR H AR, BB R
BRyEY X b, F7z, CV ik Henick % 0 1 X
DHEIE LT, WOREIL, n-—~FH i BFELTHY
100-10 AR EFH LRV THEL, HWEILY »<r
— FHEER I X D 50°C TEIE Lo, FREREIE B A
REETE (B 8L 57 - 21 R EEREIHESR L AVT
60°CCHIZE L 7=

BREER

1) HEORILD

AF v UVA - SAVORER 160, 180, 200 8 X T
220°C wwhn#l, =— vili&k0 SPC % in L 7a0kh
DN THNBY L 2R O ME OB HIRRB R B L cs %
O¥EFE% Table 2 ™ T, -

ATV VR - AV OREEMN 160°C OB 1% Y 12 R
Thy, WEOEZHINEZ b\, EES 180°C
hk, 2—vlOLTIREEORI LIRS b, HE
e MMpi Creo MREOERE BT 30% Th T
—73, SPC0.25~2.0% ¥RinoFBHE DS AL lmE X P
W Thoteo LirL, SPC 3% WM Clxa 2 -
T# 10% @M%{;i"mm\&b B%Lﬁ—o DX 5 g hEOWPIL
LHELEAT YV VA - AVORENE S aBE )T
{7 b, 2— VDR TIX20°C © &L & 50%, 220°C
DL EFHT0% OMIHFR D b hic, & AN, 200°C
P EoEROBETh SPCOWEMK & hiFiLbHE T
ZLIMH I hi, & oL bASMHLR I SPC
0.25~1.0% B\ CHEZETEH Y, SPCEREVNERR

Table 2. Effect of SPC on the waving motion of oil
surface heated in a state of thin Alm*
Temperature (°C),
160 180 200 220
Corn oil 0 30 50 70™*
+SPC0.25% | o 0 20 50
+ SPC 0.5 % 0 0 20 50
+ SPC 1.0 % 0 0 10 20
4+ SPC2.0% 0 0 20 50
+ SPC 3.0 % 0 10 30 50

* TRach oil sample (3£0.03g) was poured in the sta-
inless—steel pans (inside diameter 14.5cm) and sp-
readed immediately by using a spatula to cover all
surface of the pans. After 2 min. heating, the wavmg
motion of oil surface was observed.

* The area of concavity in comparison with that of
the pan was measured with the naked eye and sho-
wn in percent.
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Fig. 1 Effect of SPC on the changes in-the color
(E%™) of oils heated in a state of thin
film** '
Browning level obviously observed with naked
eyes. ,

Each oil sample (3+0.03g) was poured in

- the heated pans and spreaded immediately by
using a spatula to cover all surface of the
pans. After heating for 5 min. at 180°C and
for 3 min. at 200°C, the pans were cooled on
wet cloth and the heated oil was analyzed.
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Fig. 2 Effect of SPC on the changes of acid, peroxide
and total carbonyl values of oils heated in a

state of thin film* -
* The same as shown in Fig. 1.
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Table 3. Effect of SPC on the heat adhesion of pro-
tein food to the pan surface heated in a
" ‘state of thin film*

Temperature (°C)

3

S 160 180 200 220

Corn oil =+ + +
+ SPC 0.25 % - - -
+ SPC 0.5 % - - -
+ SPC1.0 % - - -
+ SPC 2.0 % - - -
+ SPC 3.0 % - - = -

But, - No adhesion, * Slight adhesion, + Adhesion.
* The same as shown in Table 2, T
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Fig. 3 Effect of SPC on the changes of forming tendency in the oils heated with chicken meat in a
state of thin film.*
Each oil sample (5+0.05g) was poured in the heated pans at 200°C and spreaded immediately
by using a spatula to cover all surface of the pans. Four pieces of chicken meat (4X2X1cm)

were put in the center of the pans. After 2 min. heating, a color pkotograph was taken to
show the state of forming.
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