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of Pistachio Halva
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ABSTRACT

Pistachio nut (Pistacia vera L.) is one of the most delicious and nutritious nuts in the
world. In order to increase the added value of the pistachio nuts, it is necessary to develop
new products to meet consumer needs. This is the first paper on pistachio halva. The
product was developed using pistachio paste (as main ingredient), mixture of sugar-
glucose, egg white and citric acid. The effect of soapwort root extract (from saponaria
officinalis) and Glycyrrhizin (from Glycyrrhiza glabra) as whitening and emulsifying agent
in three levels (0.00, 0.10, and 0.15%) on the oil separation, consumer acceptance, and
texture of pistachio halva was investigated. Sensory evaluation was carried out after 4
months storage at 20+2°C. There was a significant difference (P< 0.05) between samples
with and without soapwort and glycyrrhizin. The oil separation (R= 0.595, P=0.001), from
halva were moderately correlated to the hardness. The sensory texture of halva was
negatively correlated to the hardness (R= -0.694, P= 0.000) and oil separation (R= -0.730,
P= 0.000). The sensory color (R= 0.652, P= 0.000) of halva was moderately correlated to
the a-value. It is recommended that mixture of 0.10% soapwort root extract and 0.10%
commercial Glycyrrhizin be used for the pistachio halva production. Using combination
of soapwort root extract and Glycyrrhizin in the formulation of pistachio halva prevents
oil separation from the product and increases its consumer acceptance. Development of
pistachio halva would potentially increase the food uses of nuts and introduce consumers

with a healthier non-animal snack food.
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INTRODUCTION

Tree nuts are rich in macro and
micronutrients, tocopherols, phytochemicals,
and phenolic compounds (Shakerardekani et
al., 2013a). The development of nut
products would potentially increase the food
uses of nuts and introduce consumers with a
healthier non-animal breakfast snack food.
The pistachio nut (Pistacia vera L.) is a
nutritious and popular tree nut. The split
pistachios are consumed as roasted and/or
salted nut snacks. The unsplit form can be

used for the production of pistachio
products, such as pistachio spread
(Shakerardekani et al., 2013b; Maghsoudi et
al., 2012; Rafiee et al., 2009). There is some
literature on pistachio paste and pistachio
butter as the main ingredient of pistachio
halva (Emadzadeh et al., 2011a; Emadzadeh
et al., 2011b; Taghizadeh and Razavi, 2009;
Ardekani et al., 2009). Pistachio Halva is a
new confection which is similar to sesame
halva. The main ingredients of pistachio
halva are pistachio paste and sugar syrup.
During the production of pistachio paste,
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pistachio kernels are dehulled, roasted and
ground into a paste (Shakerardekani et al.,
2013b). Sesame halva mainly consists of
50% wt of sesame paste, 25-35% wt sucrose
and 12-25% wt glucose and small amounts
of citric acid and soapwort extract (Abu-
Jdayil, 2004; Zahedi and Mazaheri-Tehrani,
2012; Kahraman et al., 2010; Guneser and
Zorba, 2011). Sesame paste (tahini) is a
colloidal solution mainly composed of
protein in sesame oil (Abu-Jdayil, 2004;
Aktas and Cebirbay, 2010; Racolta et al.,
2010; Eissa and Zohair, 2006; Ceyhun
Sezgin and Artik, 2010).

Soapwort extract is obtained by boiling the
roots of the soapwort. Saponins (active
substance of soapwort extract) are found in
many plants, including several that are often
used for food, such as soybeans, chick peas,
peanuts, lentils, spinach, oats, garlic, sugar
beet, potatoes, green peppers, tomatoes, and
tea (Guclu-Ustundag and Mazza, 2007). In
the diet, phytochemical saponins have a
wide spectrum of activity as antifungal and
antibacterial agents, lowering of blood
cholesterol and inhibition of cancer cell
growth. However, many saponins show
haemolytic activity, and have a bitter taste
(Ceyhun Sezgin and Artik, 2010). Soapwort
extract affects positively the color
(whitening agent) and consistency of the
sesame halva and prevents especially the oil
separation from the halva in time by acting
like an emulsifier (Abu-Jdayil, 2004).

Halva has non-crystalline sugar melt
particles surrounded by a protein layer
originating from sesame paste. The sesame
oil was found as a free fluid, filling in the
spaces between sugar and protein particles.
Therefore, halva has got oil separation
problem (Guneser and Zorba, 2011). Oil
separation in halva during storage leads to a
tough  texture. The  separated oil
contaminates the packaging and reduces
marketability (Ereifej et al., 2005). Ceyhun
Sezgin and Artik (2010) reported that
concentration of saponin ranged between 32-
172 mg kg' in sesame halva, but higher
amount of root extract (and as a result higher
saponin concentration) is used for whitening
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of the product by some producers.
Therefore, there is a limitation for using root
extract due to haemolytic activity of
saponins. Total saponin content of halva was
reported 32-172 mg kg in sesame halva
(Ceyhun Sezgin and Artik, 2010).

Ilany-Feigenbaum (1965) in his study has
shown that it is possible to replace Licorice
(or ‘liquorice’) extract with soapwort
extract. Licorice extracts have extensive use
in foods and in both traditional and herbal
medicine (Isbrucker and Burdock, 2006;
Nassiri Asl and Hosseinzadeh, 2008; Bi et
al., 2010). Extracts from liquorice roots have
been used in the treatment of abdominal
complaints including gastric ulcers and
dermatitis  (Elgamal et al, 1990;
Schambelan, 1994). They are involved in the
recipes of cough syrups and also are used to
mask the bitter taste of medicines.

The active ingredient in liquorice is
mainly  glycyrrhizin, a  triterpenoid
glycoside, which constitutes up to 14% of
total soluble solids content (Isbrucker and
Burdock, 2006; Nassiri  Asl  and
Hosseinzadeh, 2008) giving the
characteristic sweet taste of the liquorice
root. Glycyrrhizin is low in calories and can
be used in the foods and beverages. It is
about 50 times as sweet as cane sugar,
imparts a yellowish-brown color and slight
liquorice  flavor  (Nassiri Asl  and
Hosseinzadeh, 2008; Bi et al., 2010;
Ibanoglu and Ibanoglu, 2000). The liquorice
root extract has been widely used in the food
industry as a sweetening and flavoring agent
(Chin et al., 2007). It has also found
widespread usage as a foaming agent in
alcoholic and non-alcoholic beverages, in
confectionery products, in halva and sweets
(Damir, 1984). Foaming properties of
liquorice extract also influence the sensory
quality and shelf-life of the final product
(Ibanoglu and Ibanoglu, 2000).

In this study, the effect of soapwort root
extract (from  saponaria  officinalis),
Glycyrrhizin (from Glycyrrhiza glabra) and
their ~combination on the consumer
acceptance and oil separation of pistachio
halva was studied.
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MATERIALS AND METHODS

Materials

Commercial Saponaria officinalis (halva
roots) and citric acid were purchased from
local markets in Rafsanjan (Kerman, Iran).
Glycyrrhizin was obtained commercially
from the market (Reglis moattar, Irandarouk
Co., Tehran, Iran). Pistachio paste was
produced in Iran Pistachio Research Institute
(Rafsanjan, Iran).

Methods

Pistachio Halva Preparation

The formula used for production of
pistachio halva contained 43.1% beet sugar-
starch-based glucose, 45.3% pistachio paste,
2% egg white, 9.2-9.3% water, 0.1% citric
acid and 0.2-0.3% soapwort extract and
glycyrrhizin. Pistachio halva was produced
according to the method described for
sesame halva by Ereifej et al. (2005) with
some modifications. Sugar and glucose
solution containing citric acid was heated
and stirred to reach 105°C. Then, soapwort
extract and glycyrrhizin was added and
heating was continued for 60-70 minutes.
The mixture was allowed to cool to room
temperature for 15 minutes pistachio paste
was added (1:1) and mixed for 10 minutes.
Samples were stored at 20+2°C for four
months and oil separation measurement and
sensory evaluation was carried out
(Meilgaard et al., 1999).

Chemical Measurement

Moisture content was measured by drying
the samples at 105+£2°C until a constant
weight was achieved. The ash content was
determined by igniting the sample at 550°C
until a constant weight was obtained. The oil
content of halva mixtures was determined
using Soxhlet apparatus with petroleum
ether as the carrier. Protein was determined
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by Kjeldahl’s method. In the protein
determination, a nitrogen-to-protein
conversion factor of 6.25 was used. Total
carbohydrate content was determined by
difference.

Oil Separation Test

Oil separation was measured according to
Ereifej et al. (2005) with some
modifications. First 100 grams of fresh
pistachio halva were taken in a cup (150 g
capacity). The cup was then covered with
perforated aluminum foil. This cup was
inverted and placed on a Petri dish (weight
A) containing three filter papers (Whatman
#4) to absorb the oil passing through the
perforations in the aluminum foil. The
weight of the Petri dish with absorbed oil by
filter paper was taken to determine the
amount of oil separation after 4 months
storage (weight B). Oil separation from
product was evaluated using following
equation:

Oil separation (%)= [(B-A)/(Sample
weight)]x100

Sensory Evaluation

The sensory evaluation was performed by
35 panelists (consisting of 24 males and 11
females, aged between 22 and 39 years)
familiar with sensory evaluation of food
materials, selected from staffs of Iran
Pistachio Research Institute. Sensory
evaluation was carried out at room
temperature  under  normal  lighting
conditions. The characteristics of interest for
the taste panel were flavor, texture, color,
and overall acceptability. A 9-point hedonic
scale was used (9= Like extremely, 8= Like
very much, 7= Like moderately, 6= Like
slightly, 5= Neither like nor dislike, 4=
Dislike slightly, 3= Dislike moderately, 2=
Dislike very much, 1= Dislike extremely)
(Lawless and Heymann, 1999). Panelists
were asked to rinse their mouths with water
between samples. The average values of the
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sensory scores were used for the analysis
(Zahedi and Mazaheri-Tehrani, 2012).

Instrumental Measurement
“a’® Value Measurement

The best color for pistachio halva is green
color. The “a” value (indicator of green
color) was measured according to

Shakerardekani (2013b) method.
Hardness Measurement

The texture of pistachio halva sample was
evaluated by determining penetration force.
Texture analyzer, TA.XT Plus (Stable Micro
Systems Ltd., U.K.) with P3 probe was used.
The penetration measurement was carried
out on 15x15x15 mm of pistachio halva
sample at 20°C (penetration distance of 5
mm and test speed of 2 mm s'). The
penetration force was recorded and
calculated by the TA 32 software program
from the penetration force vs. time diagram
in the unit of gram force. Five measurements
were made for each pistachio halva sample.

Statistical Analysis

Soapwort extract and glycyrrhizin was
added in the formula in 3 levels (0.00, 0.10
and 0.15%) using full factorial design. Data
were analyzed by analysis of variance
(ANOVA) using Minitab version 16.1.0.0
(Minitab Inc., State College, PA). Tukey’s
test was applied to detect the differences
among the pistachio paste samples.

RESULTS AND DISCUSSION

Figure 1 shows pistachio halva produced
in this research. This product is made from
pistachio paste, sugar-glucose mixture, egg
white, and citric acid. The green color of the
product is related to the pistachio paste.

Chemical Measurement

Table 1 shows the chemical measurement
of pistachio halva. There is no significant
difference (P< 0.05) among all pistachio
halva produced using different soapwort and
glycyrrhizin concentrations after 4 months
storage. These results are similar to sesame
halva (ISIRI, 2007).

Figure 1. Pistachio halva made from pistachio paste, sugar-glucose mixture, egg white, and citric acid.
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Table 1. Chemical composition of pistachio halva using soapwort and glycyrrhizin.”

Sample” Moisture  Carbohydrate Fat Protein Ash Fiber

S0GO 1.0+0.1a 43.3£2.1a 26.0+1.0a 10.5+0.5a 1.5+0.2a 1.1+0.1a
S1GO 1.1£0.1a 43.242.0a 25.7+1.1a 10.3+0.4a 1.4+0.2a 1.0+0.1a
S2G0 1.1+0.1a 43.1£1.9a 25.9+#1.3a 10.3£0.3a 1.4+0.1a 0.9+0.1a
S0G1 1.1£0.1a 43.2+1.7a 25.9+1.4a 10.4+0.5a 1.3+0.2a 1.0+0.1a
S0G2 1.1+0.1a 43.2+1.7a 25.8+1.5a 10.3+0.6a 1.3+0.1a 0.9+0.1a
S1G2 1.2+0.2a 43.0£1.6a 25.8+1.3a 10.2+0.4a 1.4+0.1a 0.9+0.1a
S2G1 1.2+0.2a 43.0£1.5a 25.7+1.0a 10.2+0.3a 1.3+0.1a 1.0+0.1a
S1Gl1 1.2+0.2a 43.0£1.4a 25.9+l1.1a 10.3+0.5a 1.2+0.1a 0.9+0.1a
S52G2 1.3+0.2a 43.2+1.5a 25.5+1.3a 10.1+0.6a 1.1+0.1a 0.8+0.1a

“1In each column means that do not share a letter are significantly different (P< 0.05).

» S0G0= Without Saponaria officinalis root extract and glycyrrhiza glabra (control); S1G0= 0.10%
Saponaria officinalis root extract; S2G0= 0.15% Saponaria officinalis root extract; SOGl= 0.10%
Glycyrrhiza glabra extract; SOG2= 0.15% Glycyrrhiza glabra extract; S1G2= 0.10% Saponaria officinalis
root extract and 0.15% Glycyrrhiza glabra; S2G1= 0.15% Saponaria officinalis root extract and 0.10%
Glycyrrhiza glabra; S1Gl= 0.10% Saponaria officinalis root extract and 0.10% Glycyrrhiza glabra;
S2G2= 0.15% Saponaria officinalis root extract, and 0.15% Glycyrrhiza glabra.

Oil Separation

As expected, the highest oil separation was
observed in the sample without soapwort and
glycyrrhizin (Table 2). Combination of 0.15%
soapwort and 0.15% glycyrrhizin showed the
lowest oil separation from pistachio halva.
There is no significant difference (P< 0.05)
among sample with 0.15% soapwort and all
the other samples containing combination of
soapwort and glycyrrhizin. It is reported that
soapwort (Ceyhun Sezgin and Artik, 2010)
and glycyrrhizin (Ilany-Feigenbaum, 1965;
Damir, 1984) are emulsifying agent and
prevent oil separation in the halva. There is no
significant difference (P< 0.05) between
individual concentration of 0.1% (S1GO and
SO0G1) or 0.15% (S2GO and SO0G?2). Therefore,
none of these parameters are dominant.

Sensory Evaluation

Flavor

The results (Table 3) show that the flavor
score obtained was in the range of 5.10-7.89
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which is ‘neither like or dislike’ to ‘like very
much’. Samples without soapwort (SO0GO,
S0G1 and SO0G?2) obtained the lower scores.
It means that we cannot replace glycyrrhizin
with soapwort in the pistachio halva
formulation. The highest score was obtained
when a combination of soapwort (0.10%)
and glycyrrhizin (0.10%) was used for the
preparation of pistachio halva (sample
S1Gl1), but no significant difference (P<
0.05) was observed when 0.15%
glycyrrhizin was used instead of 0.10%
(sample S1G2). According to the results,
concentration of 0.15% soapwort (S2GO0)
changed the taste of the product to a bitter

Table 2. Oil separation from pistachio halva
after 4 months storage at 20+2°C.°

Sample Oil separation (%)
S0GO 43a

S1GO 3.8 bc
S2G0 3.6 cde
S0G1 4.0 ab
S0G2 3.7 bed
S1G2 3.5cde
S2Gl1 3.4de
S1Gl1 3.6 cde
S2G2 33e

a

Means that do not share a letter are
significantly different (P< 0.05), £SD< 0.2.
Samples symbols are defined under Table 1.
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Table 3. Sensory evaluation of pistachio halva using soapwort and glycyrrhizin.”

Sample Flavor Texture Color Overall acceptability
S0GO 5.10d 4.18 ¢ 521c 5.00e
S1GO 5.96 bed 6.30b 75a 6.34 cd
S2G0O 574 c 8.41a 7.53a 7.00 be
S0G1 6.60 b 5.68b 5.72bc 5.67 de
S0G2 551cd 572b 593b 5.72 de
S1G2 6.90 ab 820a 7.50 a 73b
S2G1 6.60 b 8.50a 7.53 a 6.68 bc
S1G1 7.89 a 8.60 a 7.72 a 820a
S2G2 6.50 be 8.40 a 7.50 a 6.64 be

“ Means that do not share a letter are significantly different (P< 0.05), +SD< 0.5. Samples symbols are

defined under Table 1.

taste. This bitter taste is related to saponin
content of soapwort extract (Ceyhun Sezgin
and Artik, 2010). Increase in soapwort portion
leads to higher bitter taste and increase in
glycyrrhizin portion leads to stronger sweet
taste. For this reason, we used glycyrrhizin in
the pistachio halva formulation. The sweetness
of Glycyrrhizin is more than sugar (Nassiri Asl
and Hosseinzadeh, 2008; Bi et al., 2010;
Ibanoglu and Ibanoglu, 2000). Therefore,
concentration of 0.15% glycyrrhizin changed
the taste of the product to a sweeter taste.

Texture

The texture score was in the range of 4.16-
8.60 (Table 2) which is 'dislike slightly' to
‘like extremely’. The sample without
soapwort and glycyrrhizin obtained the
lowest score (4.16). Higher scores were
obtained in the pistachio halva containing
0.15% soapwort and other formulations with
combination of soapwort and glycyrrhizin
(samples S1G1, S1G2, S2G2, S2G1). There
is no significant difference at concentration
of 0.1% between S1GO and SOG1, while
significant difference was observed at
concentration of 0.15% between S2GO and
SO0G2. It means that soapwort, which
obtained higher score, is a dominant
parameter. Soapwort and glycyrrhizin play
as an emulsifying agent and improve the
texture of the product. Ereifej et al. (2005)
reported that the saponin from soapwort
possibly precipitated the colloidal proteins
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of sesame paste, and contributed to a fragile
structure. On the other hand, the highest oil
separation was observed in S0GO. This
product showed the lowest score of texture
sensory evaluation, which was indicator of a
tough structure.

Color

The color score of pistachio halva
formulations was in the range of 5.21-7.72
(Table 2), corresponding to 'meither like or
dislike' to 'like very much’. The lower score
was obtained in the samples without
soapwort extract, indicating the necessity of
using soapwort extract in the formulation of
pistachio halva. The higher score was
obtained in the S2G0 and other formulations
with  combination of soapwort and
glycyrrhizin (S1G1, S1G2, S2G2, S2Gl).
The dark color was observed for the other
analyzed samples, regardless of the
soapwort portion. High concentration of
Glycyrrhizin  in  the pistachio halva
formulations (such as sample S0G2), can
impart a yellowish brown color (Ibanoglu
and Ibanoglu, 2000) which is not acceptable.
The best color for pistachio halva is green
color.

Overall Acceptability

The overall acceptability was in the range of
5.00-8.20 (Table 2), corresponding to 'neither
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like or dislike ' to 'like very much'. The highest
score was obtained in the SIGI with the
combination of 0.10% soapwort and 0.10%
glycyrrhizin. According to the results,
application of soapwort and glycyrrhizin either
alone or in combination, improved the overall
acceptability of the product. In general, there
was a significant difference (P< 0.05) between
the samples with and those without soapwort
and glycyrrhizin.

Instrumental Measurement

Hardness

The changes on textural characteristics of
pistachio halva were determined by measuring
the penetration force to describe the hardness
of halva (Table 4). The highest value of
penetration force was observed in the control
sample (SOGO). The reason for this significant
difference was the higher oil separation from
pistachio halva samples during 4 months of
storage. The smoothest pistachio halva sample
was S2G2, with the lowest penetration force. It
means that application of soapwort and
glycyrrhizin in the pistachio halva prevent oil
separation from the products and, as a result,
lower penetration force.

“a” Value

The most important color attribute of
pistachio products is the “a” value, which
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was related to green color (Gamli and
Hayoglu, 2007). The “a” values of the halva
which indicates greenness/redness were
mainly contributed by the presence of
pistachio paste. The “a” values ranged from
2.2 to 2.8 for different formulations. It was
found that the changes on the green color for
pistachio halva were not significant (P>
0.05). This shows that usage of soapwort
and glycyrrhizin did not have any significant
effect on green color value of pistachio
halva.

Relationship between Instrumental
Parameters and Sensory Acceptability
Attributes

The relationship between the dependent
variables such as moisture content, hardness,
a-value, degree of oil separation and sensory
acceptability of pistachio halva is shown in
Table 5. The oil separation (R= 0.595, P=
0.001), from pistachio halva were
moderately correlated to the hardness. Thus,
if oil separation increased, the texture of the
halva became tougher. The sensory texture
(R= -0.694, P= 0.000) of pistachio halva
were negatively correlated to the hardness
and oil separation (R= -0.730, P= 0.000).
This result showed that the consumer
acceptability was more when the hardness
and oil separation of the product were less.
The sensory color (R= 0.652, P= 0.000) of
pistachio halva were moderately correlated
to the a-value. In other words, more green

Table 4. Instrumental measurement (hardness and a-value) of pistachio halva.”

Sample Hardness (gf cm™) a-value

S0GO 450+£21 a 24+0.1a
S1GO 398+18 be 24+0.2 a
S2G0 377£17 be 2.6+0.2 a
S0G1 418+17 ab 2.240.2 a
S0G2 387+£16 be 23+0.2a
S1G2 366£15 ¢ 25403 a
S2G1 35620 ¢ 27+0.3 a
S1G1 378+£18bc 2.8+0.3 a
S2G2 250+14 d 2.8+0.2 a

“ Means that do not share a letter are significantly different (P< 0.05). Samples symbols are defined

under Table 1.
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TableS. Pearson’s correlation coefficients and P values for the physical and instrumental
measurements and sensory acceptability of pistachio halva. “

Sensory  attributes Physical measurement Instrumental measurement
(Hedonic test) Oil separation Moisture content Hardness a value
Flavor -0.332 0.659 -0.376 0.507
(0.090) (0.000) (0.053) (0.007)
Color -0.620 0.618 -0.627 0.652
(0.001) (0.001) (0.000) (0.000)
Texture -0.730 0.631 -0.694 0.661
(0.000) (0.000) (0.000) (0.000)
Overall acceptability -0.504 0.629 -0.447 0.636
(0.007) (0.000) (0.019) (0.000)
Oil separation -0.115 0.595 -0.133
(Physical (0.566) (0.001) (0.510)
measurement)

¢ Average was taken for sensory attribute score (n= 35), and values in parentheses are P values.

color showed more consumer
acceptability. Also, overall acceptability
(R= 0.636, P= 0.000) was positively
correlated to a-value. Even though color
parameters is one of the important factors
that determine consumer acceptability, the
overall acceptability of pistachio spread is
also influenced by other factors such as
the physical (degree of oil separation),
textural, and moisture content.

Muego et al. (1990), in their attempt to
correlate instrumental and sensory analysis
of peanut butter texture using different
instrumental ~ methods,  found  that
correlations varied depending on the
method. Johnson (1989) discovered high
correlation coefficient (R> 0.88) between
sensory firmness and oiliness of peanut
butter using a cone penetrometer,
however, weaker correlations between
back extrusion force and sensory textural
attributes were obtained. Gills and
Resurreccion (2000) were not successful
in obtaining high correlations between
sensory peanut butter texture and
instrumental TPA. In general, the findings
showed that most of the sensory
parameters and physical and instrumental
measurements studied correlated to each
other to a certain degree.
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CONCLUSIONS

The lowest oil separation was observed
in the sample S2G2. This is because
saponin content of the halva acted as
emulsifying agent and prevented oil
separation from the product. Samples with
0.15% soapwort showed a bitter taste in
the sensory evaluation. Samples with
0.15% glycyrrhizin showed sweeter taste
in the product, which is not acceptable.
Combination of soapwort and glycyrrhizin
improved the texture, color, and overall
acceptability of the product. Considering
oil separation, instrumental measurements,
and sensory evaluation of the product, it is
recommended to use 0.10% soapwort and
0.10% glycyrrhizin for production of
pistachio halva. In this way, we also
minimize using additives in the product.
Using the combination of soapwort root
extract and Glycyrrhizin in the formulation
of pistachio halva prevents oil separation
from the product and increase its consumer
acceptance.
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