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Abstract: In order to evaluate the fiving performance of palm-based solid frying shortening against standard
olein, the fresh potato chips were fried in both frying media using an open fryer. After frying the chips for
40h m an open batch fryer, it was found that the frying quality of palm-based solid frying shorteing was better
than standard palm olein in terms of Free Fatty Acid (FFA) values, Total Polar Content (TPC) and Total
Polymeric Material (TPM). Solid shortening gave FFA, TPC and TPM values of 0.7, 153 and 2.67%,
respectively, whilst standard palm olein gave values for FFA, TPC and TPM of 1.2, 19.6 and 3.10%, respectively.
In terms of sensory mean scores, sensory panelists preferred the color of potato chips fried mn solid shortening
on the first day of fiying, while on the third and fifth day of frying there were no significant differences (p<<0.05)
in the sensory scores of fried products in both frying mediums. However, on the fifth day of fiving, panelists
gave higher scores mn terms of taste, flavor and crispness for potato chips fried in solid shorteming. These
findings show that the palm-based solid shortening 1s better than palm olemn when used for deep fat frying in
terms of FFA values, total polar content and total polymeric material, especially for starch-based products such
as potato chips. The result also shows that, in terms of sensory mean scores, after fiying for 40 h, the sensory
panelists gave higher scores in terms of taste, flavor and crispiness for potato chips fried in palm-based solid

shortening.
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INTRODUCTION

Solid vegetable fat/shortening is produced to
substitute solid ammal fat especially lard and butter
(O’ Brien, 2004; Wai-Lin, 2002). Shortening is defined as a
semisolid plastic material made wholly from fats and oils
for use in cooking, baking and frying (O’ Brien, 2004). Tt is
so called because it promotes a short or crumbly texture.
The term shortening can be used more broadly to apply to
any fat that 15 used mn baking and which 1s solid at room
temperature, such as butter, lard, or margarine. Tn recipes,
it refers to a hydrogenated vegetable oil that is “solid at
room temperature’. Shortening has a higher smoke pomt
than butter and margarine and has 100% fat content,
compared to about 80% for butter and margarine
(Wai-Lin, 2002).

The history of shortening started in North America in
the 1890s when cottonseed oil was converted to solid
fractions to replace lard (O’ Brien, 2004). The shortening
was then exported to BEurope and the West Indies.

Soybean o1l was not a major ingredient in solid shortening
until the late 1930s. Now, partially hydrogenated
cottonseed oil and soybean oil are used to produce solid
vegetable shortening in the USA. These solid shortenings
have several drawbacks as they contain higher amounts
of trans fatty acid (up to 40%) (List et al, 2007). In
contrast, palm-based solid shortening has many
advantages as it contains no fatty acids
(Sundram, 2009).

Extensive studies have been conducted on the
physical properties of  palm-based shortenings
(Tdris et al., 1989; Nor-Aini et al., 1995). There are many
types of solid fats/shorterungs which are tailor-made for
specific applications (O’Brien, 2004). The most common
type is the multi-purpose solid cooking fat used for frying.
This solid cooking fat/shortening is also used in cakes,
biscuits, cream fillings, pastries and bread. Frying 1s a
technique widely employed by both the food mdustry and
household consumers. Fats and oils have unique
properties that add to a flavor and mouthfeel most
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desirable in overall food palatability. Although, palm olein
has been regarded as a superior frying medium locally and
mtemationally, some fast food restaurants in Vietnam and
Cambodia prefer to use solid fat, especially lard in their
frying. Selection of a frying medium 15 mfluenced by a
mumber of factors including the product fried, type of
fryer, shelf-life
characteristics of the product.

The main aim of the present study is to evaluate the

requirement, flavor and eating

frying performance of palm-based sold frying fat against
standard olein using an open batch fryer. Besides that,
assessment of the sensory qualities of products fried in
solid shorteming will also be carmed out in order to
compare their sensory qualities to products subjected to
normal frying medium, in particular palm olein.

MATERIALS AND METHODS

Materials: Frozen potato chips were purchased in
September 2009 from a local outlet. Standard palm olein
was obtained from a local supermarket while palm-based
solid shortening was obtained from Malaysian Palm Oil
Board (MPOB) in mid September 2008.

Experimental: The experiment was carried out using a
Frymaster open fryer according to previously reported
methods (Omar ef al., 2007). Standard palm olein and
palm-based solid shortening were used to fry potato chips
for 3.5 mm at 180+2°C. An intermittent frying experiment
was carried out for 8 h per day over five consecutive
days. Forteen batches of potato chips, with every batch
weighing approximately 300 g, were fried daily with an
mterval of 30 min between batches. After filtering, the
frying oil/shortening in the fryer was topped up with
about 20% of fresh oil/shortening at the end of each day.
For the analysis of the physicochemical parameters, an o1l
sample of 100 ml. was taken at the end of each day of
fiying. The samples were cooled, purged with nitrogen
and kept at -18°C before analyses.

Fat analysis

GC analysis: The oil sample was methylated using a
boron trifluoride methanolic sodium hydroxide solution.
The o1l was then analysed via on-column GC technique
using Agilent 6890N gas chromatograph (Agilent,
Avondale, USA) equipped with a flame 1omzation detector
(FID). An HP-3 non-polar capillary column (50 m x 0.12 x
0.5 um, SGE, Australia) was used and the temperature was
initially kept at 30°C for 2 min and then programmed
at 5°C min™' to 250°C. The injector and detector
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temperatures were 220 and 250°C, respectively and He gas

was used as carrier gas with a flow rate of 1.2 mL. min™".

HPLC analysis: HPLC analysis was carried out using a
Waters HPLC (Waters Associates, Milford, MA)
equipped with a Rheodyne 7725 injector (10 ml sample
loop), Waters 510 HPLC pump (Waters Associates),
100°A Ultrastyragel column (Waters Associates) and a
refractive index detector (Waters Associates).

Oil content: Total o1l content of ground potato chips was
determined by Soxhlet extraction. The o1l was extracted
using a Soxtec 2050 extractor system (Foss Analytical AB,
Hoganas, Sweden). 1.5 g of potato chips sample was
extracted for 2 h using n-hexane as a solvent.

Free fatty acid, total polar content and total polymeric
materials: Free Fatty Acid (FFA) value was determined
according to the MPOB Test Method (2004). The Total
Polar Content (TPC) and Total Polymeric Material (TPM)
were determined according to the methods previously
reported (Dobarganes et al., 2000; Dobarganes and
Marquez-Ruiz, 2007).

Sernsory evaluation For sensory evaluation, sufficient
samples of freshly fried potato chips were taken on days
1, 3 and 5 of frying and served to tramed panelists within
10 min after being taken out of the fryer. A nine-point
hedonic scale was used by the panel members to judge
their perception, where 9 = extremely good and 1
extremely bad The sensory score data was analyzed
statistically by using computer program SPSS
software (version 11.5 for Windows; SPSS Inc., Chicago,
IT., USA).

RESULT AND DISCUSSION

Frying performance of standard olein and palm-based
solid frying shortening: Table 1 shows the fatty acid
compositions of palm olein and palm-based solid
shortening before frymng. It was found that palmitic
acid (Clé: 0) content of solid shortening was higher
than of palm olein while oleic acid (C18: 1) content in palm
olein was higher than in solid shortening. The Clé: 0
content could contribute to the frying quality of frymg
medium since saturated fatty acid is stable towards
oxidation (Omar ef al., 2007).

Table 1: Fatty acid composition of palm olein and palm-based solid
shortening
Fatty acid (wt %¢)

Frying

media C12:0 Cl4:0 Cle:0 CI18:0 C181 C182 (183
Palmolein  0.20 1.10 40.90  4.20 41.5 11.6 0.3
Shortening 042 1.92 49.55  4.45 37.6 6.01 0.1
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Figure 1 shows the FFA values of used palm olein
and solid shortening after frying. It was found that there
were significant differences between FFA values of olein
and solid shorteming on the first and fifth day of frying.
FFA values of olein increased significantly at all frying
periods compared to FFA values of used solid shortening.
However, the FFA values of both frying mediums studied
were below the maximum discard point of 2-2.5%
(Ismail er al., 2003). In terms of Total Polar Contents
(TPC), there were significant differences between TPC of
used olem and solid shortening especially on the third
day of frying (Fig. 2). The TPC content of olein increased
significantly from the first to fifth day compared to the
TPC content of used solid shortening. However, the Total
Polymeric Materials (TPM) also showed a different trend.
There were no significant differences from the first to fifth
day of frying between TPM of used palm olein and solid
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Fig. 1: FFA values of used olem and solid shortening
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Fig. 2. Total polar contents of used olein and solid
shortening using open fryer
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shortening (Fig. 3). Tt was also found that the TPCs and
TPMs of both oils were below the discard points of
25-27% for TPC and 10-16% for TPM (Ismail et al., 2003).
The results also were in contrast with results obtained by
Razali (2005) whereby the frying quality of palm-based
liquid shortening was far better than palm olein when
used for frying chicken. These might be due to the
different products and shortenings used for frying. The

present study used potato chips fried m seolid
shortening while the latter used chicken parts and liquid
shortening.

After the fifth day of frying, solid shortening gave
Total Polar Content (TPC) and total polymeric material
(TPM) values of 15.3 and 2.67%, respectively, whilst
standard olein gave TPC and TPM values of 19.6 and
3.10%, respectively. It was found that the frying quality of
solid frying shortening was better than standard olein in
terms of FFA values and total polar contents.

Sensory evaluation: Tn terms of sensory scores, on the
first day (Fig. 4), sensory panelists preferred the colour of
potato chips fried in solid shortening while on the third
and fifth day of frymg (Fig. 5. 6) there were no
significant differences (p<0.05) on the sensory scores of
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Fig. 3: Total polymeric materials of used olein and solid
shortening using open fryer

Palmolein M Solid shortening

[T T - O]

Sensory scores

Sensory attributes

Fig. 4: Mean sensory score of potato chips fried in olein
and solid shorteming (day 1)
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Fig. 5: Mean sensory score of potato chips fried n olein
and solid shortening (day 3)
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Fig. 6 Mean sensory score of potato chips fried in olein
and solid shortening (day 5)
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Fig. 7. O1l uptake by potato chips fried in palm olein and
solid shorterung

fried products in both frying mediums. However, the
sensory panelists gave higher scores in terms of taste,
flavour and crispness for potato chips fried m solid
shortening on the fifth day of frying.

Oil uptake: Figure 7 shows the variation of the oil uptake
by potato chips for the increasing frying times. The oil
uptake pattern shows a umform absorption of o1l by the
chips fried in both frying media. However, the oil
absorbed by the chips fried in solid shortening was
slightly lower than in palm olein. The decreasing amount
of o1l absorbed by the chips fried m the shortening was
very sighificant (p<<0.03) when frying was prolonged up to
5th day of frying. The lower oil uptake could contribute to
the sensory quality of fried potato.
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CONCLUSION

Palm-based solid shortening is better than palm olein
when used for deep fat fiying in terms of FFA values,
total polar content and total polymeric material, especially
for starch-based products such as potato chips. In terms
of sensory mean scores, after fiying for 40 h, the sensory
panelists gave higher scores in terms of taste, flavour and
crispness for potato chips fried in palm-based solid
shortening.

ACKNOWLEDGMENTS

Part of this project was carried out at the Malaysian
Palm il Board (MPOB) headquarters. The authors wish
to thank the Director General of the Malaysian Palm Oil
Board for the financial support (PD72/05) provided in
conducting this research.

REFERENCES

Dobarganes, C.M. and G. Marquez-Ruiz, 2007. Formation
and Analysis of Oxidized Monomeric, Dimeric and
Higher Oligomeric triglycerides. ITn: Deep Frying:
Chemistry, Nutrition and Practical Applications,
Erickson, M.D. (Eds.). AOCS Press, Champaign,
pp: 87-110.

Dobarganes, C.M., . Velasco and A. Dieffenbacher, 2000.
Determmation of polar compounds, polymerized and
oxidized Triacylglycercls and Diacylglycerols in oils
and fats. Pure Applied Chem., 72: 1563-1575.

Idris, N.A.,, K.G. Berger and A.3.H Ong, 1989. Evaluations
of shortenings based on various palm oil products.
I. Sci. Food Agric., 46: 481-493.

Ismail, R., I. Minal and N.A. Sudin, 2003. Effects of
additives on quality and frying performance of palm
superolein during frying. Palm Oil Dev., 38: 1-4.

List, GR., M. Jackson, F. Eller and R.O. Adlof 2007. Low
Trans spread and shortening oils via hydrogenation
of soybean oil. I. Am. Oil Chem. Soc., 84: 609-612.

MPOB Test Method, 2004, A compendium of tests on
palm oil products, palm kernel products, fatty acids,
food-related products and others. Malaysian Palm oil
Board, Bangi, Malaysia.

Nor-Aini, I., M.S. Embong, A. Aminah, A.R. Md-Ali and
C.H. Che-Maimon, 1995. Physical characteristics of
shorterungs based on modified palm oil, milk fat and
low melting milk fat fraction. Fat Sci. Technol.,
8: 253-260.

O’Brien, R.D., 2004. Fats and Oils, Formulating and
Processing for Application. 2nd Edn., Technomic
Publishing Co. Inc., Lancaster, ISBN-10: 0849315999,
pp: 437B458.



Pak. J. Biol. Sci., 13 (6): 298-302, 2010

Omar, MN.B., NN.M. Nor and N.A. Tdris, 2007. Changes Wai-Lin, 8., 2002. Palm Oil. Tn: Vegetable Qils in food

of headspace volatile constituents of palm olein and Technology: Composition, Properties and Uses,
selected oils after frying French fries. Pak. I. Biol. Gunstone, F.D. (Eds.). Blackwell Publishing Ltd.,
Set., 10: 1044-1049. Oxford, UK., pp: 59-97.

Razali, I., 2005, Palm oil and palm olein frying applications.
Asia Pac. . Clin. Nutr., 14: 414-419.

Sundram, K., 2009. Replacement of trans fatty acids
(TFA). The use of palm o1l as one of the altemate fats
in the United States of America. Palm Oil Dev.,
42: 24-26.

302



