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Bakery Fats from Palm Oil Products and Soyabean 
Oil for Short Crust Pastry
Nor Aini, I*; Miskandar, M S*; Hanirah, H* and  Che Maimon, C H*

ABStrACt

A study was carried out to characterize bakery fats 
made from palm oil products and soyabean oil, and 
to evaluate their potential for the production of 
sweet short crust pastry. The three bakery fats were 
coded as 783, 784 and 785. They consisted of 50% 
soft palm stearin (IV 40), 20%  palm oil and 30% 
soyabean oil (sample 783); 60% soft palm stearin 
(IV 40), 10% palm kernel oil and 30% soyabean 
oil (sample 784); and 40% hard palm stearin (IV 
28), 10% palm kernel oil and 50% soyabean oil 
(sample 785). Results showed that the slip melt-
ing point of the fats ranged from 44.7°C to 48.8°C, 
and their dropping points ranged from 43.4°C to 
48.6°C. Samples 783 and 784 had steeper solid fat 
content curves than sample 785. In terms of con-
sistency, sample 783 was the softest while sample 
784 was the firmest. The three bakery fats were rich 
in palmitic acid (33.5% to 39.8%) and oleic acids 
(22.3% to 30.8%). Sample 783 contained both β 
and β’ crystals while the other two samples con-
tained only β crystals. Sensory evaluation results 
by Hedonic Scoring on the short crusts showed 
that all samples received scores greater than 6, in-
dicating that they were all acceptable and that the 
three bakery fats were suitable for making sweet 
short crust.

ABStrAK

Kajian telah dijalankan untuk mengenal pasti ciri-
ciri lemak bakeri yang diperbuat daripada produk 
minyak sawit dan minyak soya, dan untuk meni-
lai potensi bagi pengeluaran sweet short crust 
pastry. Lemak bakeri ini diberi kod 783, 784 dan 
785. Produk ini terdiri daripada 50% stearin sa-
wit lembut (IV 40), 20% minyak sawit dan 30% 
minyak soya (sampel 783); 60% stearin sawit lem-
but (IV 40), 10% minyak isirung sawit dan 30% 
minyak soya (sampel 784); dan 40% stearin sawit 
keras (IV 28), 10% minyak isirung sawit dan 50% 
minyak soya (sampel 785). Keputusan menun-
jukkan takat lebur lemak adalah di antara 44.7oC 
hingga 48.8oC, dan takat gelincir di antara 43.4oC 
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hingga 48.6oC. Sampel 783 dan 784 mempunyai 
keluk kandungan lemak yang lebih curam berband-
ing sampel 785. Dari segi konsistensi, sampel 783 
adalah paling lembut manakala sampel 784 lebih 
keras. Ketiga-tiga lemak bakeri ini mempunyai asid 
palmitik (33.5% ke 39.8%) dan asid oleik (22.3% 
ke 30.8%) yang tinggi. Sampel 783 mengandungi 
kedua-dua kristal β dan β’ manakala dua sampel 
yang lain hanya mengandungi β kristal. Keputu-
san penilaian sensori menggunakan Skala Hedonic 
menunjukkan kesemua sampel mendapat skor mele-
bihi 6. Ini menunjukkan bahawa kesemuanya boleh 
diterima dan ketiga-tiga lemak bakeri ini amat se-
suai dalam pembuatan sweet short crust pastry.

Keywords: bakery fats, short crust pastry, palm oil, 
soyabean oil, solid fat content.

INtrODUCtION

There are many varieties of bakery products such 
as cakes, cookies, breads and pastries. The market 
for bakery products has been growing over the past 
few years. In the Europeun Union (EU) countries, it 
was estimated to grow to 17.4 million tonnes in 2006 
(Wyers, 2005). 

Makinson et al. (1989) conducted a study on the 
composition of Australian foods, and reported that 
many cakes and pastries available in Australia con-
tained high levels of fat which were generally satu-
rated fats. With a fast growing number of health- 
conscious consumers and changes in food labelling 
and legislation, the present-day scenario shows a 
move towards low saturates and trans-free food for-
mulations.

Pastries are of several types, such as puff pastry, 
Danish pastry and pie pastry. Pie pastry can either 
be sweet or savoury.  Sweet short crust pastries are 
used in preparing   fruit flans, tarts and fruit pies. 
On the other hand, savoury pastry is normally flaky, 
and savoury fillings are used, for example in chic-
ken or steak and kidney pies (Beranbaum, 1998).

Most sweet short crust pastries are low in mois-
ture and rich in fat content. Several kinds of fats 
are suitable for pastry. The fat may be an all-veg-
etable shortening, or a blend of butter and other 
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fats. There has been very little information avail-
able, and no study has been reported on this subject 
of short crusts. The aim of this article is to report 
on the findings obtained in a study on characteri-
zation of palm-soyabean oil blends as bakery fats, 
and their potential in the production of sweet short 
crust pastry.

MAterIAlS AND MetHODS

Three bakery fats based on blends of palm oil prod-
ucts and soyabean oil were selected for the produc-
tion of sweet short crust pastry. The selected bakery 
fats were coded as 783, 784 and 785 (Table 1). An im-
ported commercial bakery fat was included as the 
control in this study.

The bakery fats were analysed for their physico-
chemical characteristics. They were used in the pro-
duction of sweet short crusts, and the characteristics 
of the crusts were studied.

Analyses

Slip melting point. Slip melting point (SMP) was 
measured according to the official AOCS Method 
Cc-3-25 (AOCS, 1984).

Dropping point. Dropping point was determined 
in triplicate using a Mettler FP90 – thermosystem 
(Sonnebergstrasse, Switzerland). 

Solid fat content. The solid fat content of the sam-
ples were measured using a Bruker Minispec pNMR 
Analyzer Model No.120 (Rheinstetten, Germany). 
The non-stabilized procedure was applied accord-
ing to MPOB Test Methods (MPOB, 2005). The sam-
ple in the NMR tube was melted at 70oC-80°C for 30 
min, and then chilled at 0°C for 90 min before be-
ing held at each measuring temperature for 30 min, 
prior to being measured.

Consistency measurement. Consistency measure-

ment was determined by the cone penetrometric 
method as described previously (Nor Aini et al., 
1995).

X-ray diffraction. The polymorphic form of the fat 
crystals of the samples was determined using an FR 
592 Diffractis X-ray generator (Delft, Holland) and a 
Enraf Nonius model FR 552 Guinier camera (Delft, 
Holland). The film used was Kodak 8162 (Cat 155), 
and analyses were carried out at ambient tempera-
ture (23°C).  The short spacings on the X-ray film 
were measured with an Enraf-Nonius Guinier view-
er capable of reading to the nearest 0.001nm under 
illuminated magnification. The nomenclature and 
assignment of polymorphic forms were based on 
those reported by Larsson (1966).

Fatty acid composition. Fatty acid compositions 
were determined as fatty acid methyl ester (FAME). 
The oil (0.05 g) was weighed and dissolved in 1 ml 
of hexane, in a 2-ml screw-capped vial. Sodium 
methoxide solution (0.2 ml; 2 M NaOCH3 in anhy-
drous methanol) was added and then mixed for 1 
min using a vortex mixer. After sedimentation of so-
dium glycerolate, 1 µl of the clear supernatant was 
injected into a SGE-BPX70 polar silica column (60 
x 0.32 µm) and analysed by using a Shidmazu-17A 
(Kyoto, Japan) gas chromatograph, equipped with a 
flame ionization detector (FID) and a C-R6A Chro-
matopac intergrator. The oven temperature was 
programmed in two stages as follows: first from 
50°C to 180°C (8°C  min-1), and then from 180°C to 
200°C (5°C min-1). The carrier gas (helium) flow rate 
was 6.8 ml min-1. Correction response factors were 
determined by analysis of a RM-5 standard mixture 
of FAME (Supelco-Cat. No: 4 -7024, Tokyo, Japan).

Preparation of Short Crusts

Sweet short crusts were made with the selected 
bakery fats using a recipe shown in Table 2.

Procedures for making sweet short crust. The fat 
was beaten in a Hobart mixer Model N50 (Hobart 
Manufacturing Co., London, UK) at speed 1 for 30 
s. The speed was then increased to 2 and the beating 

TABLE 1. BLENDS OF BAKERY FATS USED IN THE 
STUDY

 Sample code Blend

783 50% soft palm stearin (IV 40)
20% palm oil
30% soyabean oil

784 60% soft palm stearin (IV 40)
10% palm kernel oil 
30% soyabean oil

785 40% hard palm stearin (IV 28)
10% palm kernel 
50% soyabean oil

  TABLE 2. RECIPE FOR SWEET SHORT CRUST

Ingredient % Quantity (g)

All-purpose flour 52.0 1 700

Fat 23.0    750

Icing sugar 18.3    600

Eggs 6.7    220
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continued for 1 min. The sides of the mixing bowl 
were scraped down. Icing sugar was added and 
the mixture was beaten at speed 1 for 1 min, fol-
lowed by scraping down of the sides of the mixing 
bowl. Eggs were added slowly, and the beating was 
continued at speed 1 for 2 min.  Flour was slowly 
added and mixed in lightly to avoid over-mixing of 
the dough.  The dough was taken out from the mix-
ing bowl and manually kneaded to form a ball. The 
dough was then placed in a container and covered 
with a sheet of plastic wrapping. It was put aside to 
rest for 30 min. 

A portion of the dough (60 g) was weighed and 
formed into a ball. The dough was placed in an alu-
minium pastry case. This process was repeated un-
til all the dough was used up, and then the dough 
was moulded using a pastry machine (Lian Huat 
Machinery, Batu Pahat, Malaysia) which automati-
cally presses and moulds the dough. The pastry 
was then baked in an oven at 190°C for 20 min until 
golden brown.  

Texture measurements. A dough sample (100 g) was 
taken in triplicate for dough texture measurements 
using a TAX Texture Analyser (Stable Micro Sys-
tem). A stainless steel cylinder probe (P/5) with a 
cross head speed of 1 mm s-1 was used to penetrate 
the dough to a depth of 10 mm. The amount of force 
required to penetrate the sample was recorded.

For texture measurements of the short crusts, a 
baked crust of 3 mm thickness was used. Texture 
measurements were made using the TAX texture 
analyser. The attachment used was a blade set 
with knife. The amount of force required to break 
the sample was recorded. Five measurements were 
taken for each bakery fat sample, and the results av-
eraged.

Sensory evaluation. Two types of sensory tests 
were conducted. The first was a Category Scoring to 
evaluate the characteristics of the short crusts. The 
second was a Hedonic Scoring to provide informa-
tion on how well the short crusts were liked.

Sensory tests were conducted in an air condi-
tioned sensory evaluation laboratory equipped with 
10 individual panel booths. The lighting system 
consisted of white fluorescent lights and coloured 
lights, namely red and blue, which served to mask 
colour differences among samples, if any.

Each sample was coded with a three-digit ran-
dom number, and four different samples (includ-
ing a control) were presented together on a white 
polystyrene plate. A glass of warm water was pro-
vided for each panellist for cleansing the palate in 
between tastings.

Category Scoring: Panellists were asked to score 
the attributes of the short crusts in terms of aroma, 
taste, hardness, crispiness and crumbliness using a 
scale ranging from 1 to 9 where 1 = lowest quality or 
absent, and 9 = highest quality. 

Hedonic Scoring: Panellists were asked to evalu-
ate how much they liked the products using a nine-
point scale where 1 = dislike very much and 9 = like 
very much. 

reSUltS AND DISCUSSION

The SMP of the bakery fats ranged from 44.7°C 
to 48.8°C, while the dropping point ranged from 
43.4°C to 48.6°C. These lower dropping point read-
ings compared to the slip melting readings were in 
agreement with a previous report (Nor Aini et al., 
1999). The values for the three bakery fats were 
higher than that of the commercial fat (Table 3). It 
was observed that sample 785 containing 40% hard 
stearin produced a bakery fat with higher melting 
and dropping points than the other two blends con-
taining 50% or 60% soft stearin. The melting point 
of sample 785 could be lowered by decreasing the 
amount of palm stearin and increasing the amount 
of soyabean oil in the formulation.

Solid fat content profile is an important param-
eter of a fat functionality. A certain amount of solid 
fats is required to provide structure and desirable 
texture to the short crust. Sample 785 containing 
hard stearin showed a much flatter solid fat content 
curve than samples 783 and 784 which contained 
soft stearin. The shape of the solid fat content curve 
of sample 785 was similar and parallel to the com-
mercial sample, the only difference was that sam-
ple 785 contained more solids at all temperatures 
(Figure 1). Having a flatter solid fat content curve 
indicated that the sample had better plasticity com-
pared to samples having steeper solid fat content 
curves. Samples 783 and 784 had steeper curves 
than sample 785 or the commercial sample at tem-
peratures below 25°C, while at temperatures above 
25°C, their solid fat content were in between those 
of sample 785 and the commercial sample. 

Data on yield value provides an indication of 
consistency of a particular sample. Figure 2 shows 
consistency of the bakery fats expressed in terms 
of yield values after 30, 60 and 90 days of storage 
at an ambient temperature of 23°C. Sample 783 
containing 50% soft stearin, 20% palm oil and 30% 
soyabean oil was the softest among the three experi-
mental bakery fats. Its yield values ranged from 590 
to 750 g cm-2 during the 90 days of storage. Sam-
ple 784 with yield values ranging from 790 to 1070 
g cm-2 was significantly firmer than sample 783. It 
contained 60% soft stearin, 10% palm kernel oil and 
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TABLE 3. SLIP MELTING AND DROPPING POINTS OF THE BAKERY FATS

Sample code Sample details Slip melting point
(°C)

Dropping point
(°C)

 783 POs (soft) IV40:PO:SBO   50:20:30     44.7 43.8

 784 POs (soft) IV40:PKO:SBO 60:10:30     44.5 43.4

 785 POs (hard):PKO:SBO    40:10:50     48.8 48.6

Commercial  fat 42.5 41.6

Note:  POs = palm stearin;  PO = palm oil;  PKO = palm kernel oil;  SBO = soyabean oil.

Figure 1.  Solid fat content profiles of the bakery fats.

Figure 2.  Consistency of the bakery fats expressed in terms of yield values (g cm-2) at various days of storage.
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TABLE 4.  FATTY ACID COMPOSITION OF THE EXPERIMENTAL BAKERY FATS AND 
A COMMERCIAL BAKERY FAT

Fatty acid composition

Bakery fat sample 8:0 10:0 12:0 14:0 16:0 16:1 18:0 18:1 18:2 18:3 20:0 22:0 Others

POs (soft) IV40 : PO : SBO
50 : 20 : 30     (783)

- - 0.2 0.9 39.8 0.1 5.1 30.8 20.1 2.0 0.4 0.2 0.4

POs (soft) IV40 : PKO: SBO
60 : 10 : 30     (784)

0.5 0.4 4.8 2.3 32.5 0.3 4.5 30.3 20.9 2.0 0.4 0.2 0.9

POs (hard) : PKO : SBO
40 : 10 : 50     (785)

- - 4.4 2.3 33.5 0.1 5.3 22.3 27.6 3.3 0.4 0.2 0.6

Commercial fat 0.5 0.1 0.2 0.5 24.6 0.1 18.2 49.8 1.6 0.1 0.7 0.7 3.6

Note:  POs = palm stearin;  PO = palm oil;  PKO = palm kernel oil;  SBO = soyabean oil.

TABLE 5.   X-RAY DIFFRACTION ANALYSIS OF THE BAKERY FATS

Sample code Sample details Polymorphic form

783 POs (soft) IV40 : PO : SBO   50 : 20 : 30     β + β’ ( β >> β’ )

784 POs (soft) IV40 : PKO: SBO 60 : 10 : 30     β

785 POs (hard) : PKO : SBO 40 : 10 : 50     β

Commercial  fat  β + β’

Note:  POs = palm stearin;  PO = palm oil;  PKO = palm kernel oil;  SBO = soyabean oil.

30% soyabean oil. An increase in the level of soft 
stearin by 10% resulted in a significant increase in 
consistency. Sample 785 containing hard stearin at 
40%, palm kernel oil at 10% and soyabean oil at 50% 
was softer than sample 784 with yield values rang-
ing from 690 to 910 g cm-2 during the 90 days of stor-
age. Sample 785 contained more soyabean oil which 
contributed to more unsaturation in the blend and 
its softer consistency compared to sample 784.

Table 4 shows fatty acid composition of the 
bakery fats. The three bakery fats were rich in pal-
mitic acid C16:0 (32.5%-39.8%) and oleic acid C18:1 
(22.3%-30.8%), and they contained a considerable 
amount of linoleic acid C18:2 (20.1%-27.6%). The 
linoleic acid was mainly contributed by soyabean 
oil. Samples 784 and 785 which contained 10% 
palm kernel oil showed appreciable amounts of 
lauric acid C12:0 (4.4% and 4.8%) and myristic acid 
C14:0 (2.3%). The commercial fat was high in C18:1 

(49.8%), and it contained appreciable amounts of 
C16:0 (24.6%) and C18:0 (18.2%).

X-ray diffraction analysis showed that sample 
783 contained both β and β’ crystals. The β crystals 
were contributed by the palm stearin and soyabean 
oil, while palm oil contributed to the presence of β’ 
crystals. By contrast, blends 784 and 785 contained 
only β crystals (Table 5) which were contributed by 
palm stearin, palm kernel and soyabean oils.

The amount of force required to penetrate the 
doughs ranged from 98.14 to 135.66 g (Table 6). The 
lower the force, the softer or more tender was the 
dough. Tenderness in pastry is inhibited by pre-
venting flour hydration. Flour hydration is inhib-
ited if the flour granules are coated with fat and if a 
minimal amount of water is used to form the dough 
(Gates, 1976). Sweet short dough made with blend 
783 was significantly more tender (98.14 g), and it 
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TABLE 6.  TEXTURE OF SWEET SHORT DOUGHS MADE WITH THE BAKERY FATS OF DIFFERENT BLENDS 

Sample code         Sample details Average (n=3)  
Force (g)

S. D. Coefficient of 
variation

783 POs (soft) IV40:PO:SBO   50:20:30     98.14 0.22 0.23

784 POs (soft) IV40:PKO:SBO 60:10:30     106.06 3.12 2.94

785 POs (hard):PKO:SBO 40:10:50     135.66 5.28 3.89

Commercial  fat  109.03 0.81 0.74

Note:  POs = palm stearin;  PO = palm oil;  PKO = palm kernel oil;  SBO = soyabean oil.

TABLE 7.  TEXTURE OF SWEET SHORT CRUSTS MADE WITH THE BAKERY FATS OF DIFFERENT BLENDS

Sample code         Sample details Average (n=5) Force (g) S. D. Coefficient of 
variation

783 POs (soft) IV40:PO:SBO   50:20:30     2 441.56 230.15 9.43

784 POs (soft) IV40:PKO:SBO 60:10:30     5 901.97 778.38 13.19

785 POs (hard):PKO:SBO 40:10:50     5 318.77 444.02 8.35

Commercial  fat  2 445.42 150.63 6.16

Note:  POs = palm stearin;  PO = palm oil;  PKO = palm kernel oil;  SBO = soyabean oil.

was easier to break than doughs made with blends 
784 and 785 with texture readings of 106.06 and 
135.66 g, respectively (Table 6). 

There seemed to be some relationship between 
solid fat content of the palm-soyabean oil blends 
at the temperature of use (between 20°C and 30°C) 
and dough texture. Sample 783 with the lowest 
amount of solid fat at 25°C produced the softest 
dough compared to samples 784 and 785 which 
contained 22% and 25% solids, respectively (Table 
6). Among the three bakery fats, sample 785 with 
the highest amount of solids at 25°C produced the 
firmest dough. However, in the case of the commer-
cial fat, even though its solid fat content at 25°C was 
the lowest among all the bakery fats, it produced a 
firmer dough than sample 783. The reason for this 
particular case was not yet known. 

Textures of the short crusts made with bakery 
fat 783 and the commercial bakery fat were not 
much different (Table 7). However, these two short 
crusts were shorter and easier to break (2441.56 and 
2445.42 g, respectively) compared to short crusts 
made with bakery fats 784 and 785 which had tex-
ture readings of 5901.97 and 5318.77 g, respectively. 

The short crusts made with bakery fat 783 and the 
commercial bakery fat were significantly shorter, 
more tender and easier to break compared to those 
made with bakery fats 784 and 785 because the 
former fats contained  lower amounts of solid fats 
at the temperature of use (between 20°C and 30°C). 

Sensory evaluation by Category Scoring showed 
that the short crust made with blend 783 received 
the highest score for aroma while blend 784 received 
the highest score for taste. In terms of crumbliness, 
the control sample received the highest score (Figure 
3). Sensory evaluation by Hedonic Scoring showed 
that all of the blends received scores above 6 which 
indicated that they were all acceptable (Figure 4).  
The short crust made from blend 784 received the 
highest score (>7.4).

CONClUSION

Physico-chemical characteristics of bakery fats had 
an influence on dough texture and the texture of the 
short crust. Fats with lower amounts of solids at the 
temperature of use (20°C to 30°C) produced softer 
doughs and short crusts which were shorter and 
easier to break than those made with fats having 
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higher solids content. Sensory testing by Hedonic 
Scoring showed that the short crusts were accept-
able, thus the bakery fats were found to be suitable 
for use in the manufacture of short crust pastry.
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Figure 3.  Sensory characteristics of the sweet short crusts made from the bakery fats.

Figure 4.  Mean score for Hedonic Scoring of sweet short crusts.
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